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

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

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

WordPro PLUS turns this new CBM 
8032 Computer into a soph isticated, 
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 lengthy re-typing 
sessions. Letters and documents are 
easily re-called from memory storage 
for ed iting or printing with final drafts 
printed perfectly at over five hundred 
~ords per minute! 

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. 
51 Fremont Street 
Needham, MA 02194 
(617) 444-5224 
TELEX: 95 1579 

TM WordPro Is a Regislered Trademark of Professional Software, Inc. WordPro was wrillen by Sieve Punter. 
All specifications subject 10 change without notice. 



We could tell you we make 
We don't have to. 

You keep Br¢derbund at the top of the best seller 
lists, so you must know what it takes to make a 
great game. We think our APPLE and ATARI 
games are uniquely challenging with action and 
graphics second to none. But you keep ask­
ing for Br¢derbund games because they're just 
plain fun. 

All for the 

Apple 


and Atari 

on diskette. 


Enjoy the magic of our growing collection. Lead 
a daring rescue mission in CHOPLIFTER. Or sur­
vive the maze and monsters in slithery SERPEN­
TINE and LABYRINTH. Blast through the future 
with STAR BLAZER or conquer the ultimate pin­
ball game with DAVID'S MIDNIGHT MAGIC. Take 
up train robbing in TRACK ATTACK or tense your 
mind and reflexes in DUELING DIGITS. 

Broderbund 

Br¢derbund products are available at your retailer or by writing to: 


Br<:bderbund Software, Inc., 1938 Fourth Street, San Rafael, CA 94901 • Tel: (415) 456-6424 

Apple II is a registered trademark of Apple Computer, Inc. Atari' is a regis tered trademark of Atari, Inc. 




the finest computer games. 
You keep telling us. 

SEAFOX 
Sub against the convoy 


Apple & Atari disk 


DEADLY SECRETS 

Hi-res adventure 


Apple disk 


APPLE PANIC 
The arcade classic 


Apple disk, Atari cassette & disk 


PUT US OUT OF BUSINESS! THE ARCADE MACHINE lets you 
design and produce your own computer games, without any pro­
gramming knowledge! Send us your best game and enter the 
BR(/)DERBUND ARCADE MACHINE CONTEST. We'll be giving 
away thousands of dollars worth of hardware and software in 
prizes. If you have a creative touch and an artistic eye, you too STELLAR SHUTTLE 
can be an arcade designer. Write to Br0derbund for contest details 

Atari cassette & disk or visit your participating retail store! (Available on Apple disk.) 
Monsters and meteors 

Software 

All Br0derbund games are fully guaranteed. If they ever fail to boot, return the original disk to 

Br<Jderbund for a free replacement. If you have physically damaged the disk please include 
five dollars for replacement. 
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MORE THAN EVER, ATARI HOME COMPUTERS 

ARE SPEAKING YOUR LANGUAGE. 


Wi th more program languages than ever to choo e from, y u 
n 1,v have more opportunitie than ever to utilize the amazing 
capabili ti s of the ATARl OO™ Home Compute r. 

Whether you're a beginning programmer, or at the fore­
front of the art, you 'll find an ATARI programming language 
that can make your task quicker and simpler than ever 
b fo re. Ju t look at what ATARI ha to offer : 

ATARI Microsoft BASIC - Now we offer the industry 
standard, the most powerful Microsoft BASIC yet. With 
simple commands, it allows y u to take advantage f unique 
ATARI hardware fea tures su h as ur well-known player/ 
mi ile graphic . For ea e of pr gramming, it include 
n-dimensional arrays for numeri and string handling. And 
importantly, conversion procedures are simple. 

ATARI Macro Assembler - Fa ter and more powerful than 
any ATARl language befor , th ATARI Macro Assembler 
also allows you to access more memory space. And it's excel­
lent for 1/0 interface and manipulation of such feature as: 
player/missile graphics, sound registers and peripherals. 
ln addition , the macro processor and "include" fil e Library 
f; a tu re peed-up program development con iderably. 

Fig-FORTH::_ For specialized programming needs, such 
as educational or game applications, ATARI Fig-FORTH is 
uniquely effective. Fig-FORTH combines power and sim­
plicity in an e fficient lOK ize, with characteri tic of an 
interprete r and the speed of machine language code. 

ATARI BASIC-An affordab le and easy to use BASIC that 
requires only SK of memory. It allows you to rake advantage of 
the spectacular ATARI graphics and sound capabilitie . 

And it immediate mode error me sages greatly simpli fy 
debugging. 

ATARI Assembler Editor-An exceLien t tool to assist the 
a em bier-pr orammer in creating, edi ti ng and debugging 
a embly program . 

PILOT- ATARl PILOT is an exc ptional I arning language , 
with built-in "turtle" graphics to let you crea te spectacular 
designs and pictures with very short programs. Simple one 
or two-letter commands allow you to crea te a dialogue with 
the computer. And a ingle "match" c mmand can pert rm 
complex text evaluation and panern-matching in ra ndy. 

ATARI Pascal::_ An excellent high-level language fo r 
teaching tructured programming, and for developing and 
maintaining programs. In addition t offering all the feature 
of the l 0 Pa cal tand ard, ATARI Pa cal ffers unique 
extension that allow you to take advantage of ATARI graphic 
and sound capabilities. 

ATARI is constantly developing new ways to help you get 
more out of your ATARI 80 Home C mputer. So watch 
for mor innovati ve and exciting procrramming 
language from ATARI in the future. )ll
For more info rmation , wri~e to ATARI, Inc. , '­
Dept. C4Z, PO. Box 1652J, 
Denver, CO 80216. ATARI' 

19S! Al1\ RI, lrK 1\ ll R1~ht~ llc-.cnl.J • -- --·~M 
• Av.11L1hlc 111111\ th1,.• 1\li\R I Prc~r:un fadl.-'ln).'t." 

ATARI HOME COMPUTERS 

We've Brought The Computer Age Home~ 

0 
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ADD ™ s&g.95TO YOUR 
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 
TM POWER Is a Registered Trademark ot Prolesslonal Software, Inc. 
All specllicallons sub/eel lo change without notice. 

new "stick-on" keycap labels. The cursor movement 
keys are enhanced by the addition of auto-repeat and 
text search ing 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. 
51 Fremont Street 
Needham, MA 02194 

Tel: (617) 444-5224 Telex #951579 
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Ask The 

Readers 

Robert Lock Richard Mansfield. 
And Readers 

COMPUTE! welco111es questions, co111menls, or solutions lo 
iss1u's ra ised in this column. Write lo: Ask The R eaders, 
COMPUTE! ivlagazine, P.O. Box 5406, G1-eensboro, 

1(; 27403. COMPUTE! reserves the right to edit or 
" /J ridge /m blis/lf'(/ lt'llers. 

Handicapped Computerists 
Do th e re e xist a n y la rge-screen CRT's for those 
\\'ith s ig ht impairme nt? Or magnifying d evices to 
e nla rge a g iven C RT? 

lore ge ne ra ll y, has a n yone co nstructed a 
d a ta base 0 r products a nd ideas th a t conce rn 
th e problems of th e handicapped ? I'd like to be 
a hi e to re f"e re m:e a nd sort such a d a taba e with a 
home compute r . Has a n ythin g been done in thi s 
direction ? 

Kevin Sinclair 

Sinn' 1110s/ homt' computers altach In ordi11a1)1 lt'levisions, 
"lrngt'-srrt'l' ll. T V might br' one solution. Also, rhecll with 
loml televisio11 dealerships lo see if they have a relatively 
inex/H'nsive, free-s tanding magnifier now being marketed. 
Each month JU'W cluhs, newslelters teleco11ww nicaliom 
"lntll1'/in boards," and s/1ecial interest data bast•.1· e111e1ge. 
Also, COMPUTE! publishes a bi-monthly column, "M icros 
With Tiu' /-/a ndicaj1ped," and )'OU might want lo write lo 
its author, colu mnist Susan Semancill, clo COMPUTE!. 

lowercase On Comprint 
I ha\·e a PET with a Com print 9 12 printe r. 1 he 
printe1· is capable o f printing lowe rcase, but I ha e 
not been a ble to find an yone who kn ows how to 
\\'r ite a prog ra m which would send lowe rcase to it 
l'rom th PET. 

M. Souza 

lfyour prinla resj)()nds lo standard ASCII code, you 
should be able to rnmmunicate with it by using !h t' sugges­
tio//s in tht' article "PET ASCI! T o ASC!!" (COMPUTE!, 
A/Jril 1982, /J. 126). This is a shorl 111achinl' language 
Jno,!fm m which ma hes the necessary co1ivt' rsion be/wee// 
PET 's way uf coding and ASCII. Here's a sample BASIC 
progm 111 which would use this conversion ro utine. Dun 'l 
.frnget th 1' rnmma i 11 Ii11r' 3 O. 

10 OPEN4,4 
20 INPUTA$ 
30 SYS634,A$ 

40 PRINT#4,A$ 
50 CLOSE4 

PET To Epson 

111 th e "Ask ·che Reade rs" column (COMPUTE!, 

June 1982), H a nk Ro th as ked how lo m a ke his 

Epson printe1· print sing le line feed s instead of' 

dou ble line feed s. Yo u ca n achi eve thi s by e ndin g 

each PRJ T # line in o ur p rogra m wi th : 

C H R$( 13); 


(Do n't fo rget t he e nding semicolo n .) T his can 
be added in two ways: 

I. 100 PRINT# l ,"(text he re)" CHR$(1 3); 

or 
2. 	 100 PRINT# l ,"(text here)" ; 


110 PRINT# l ,CHR$(13); 


T he first me th od requires the leas t ·1dded m e mory, 
hut adds line le ng th . 

Norma n Gira rd 

Computers In Medicine 

In COMPUTE!, May 1982, # 24, one o f your read e rs , 

L. Thomas, wrote in to as k wh e re lo obta in a copy 
of' the book Com/J//lt'rs In Mnlici//e. Unfortuna tel y 
th e titl e is not exact. I ha ve writte n th1·ee books 
Com/J11l1'rs In J\lfrrliri11t' - an Introduction ($ 16) , 
Cou1/mlers /11 Lr1homlnry Mnlitim ($28.00) , a nd 
Microrom/mler Pmgrams hi M Nlici111' ($!15 .00). The 
books may be obtained from Medical Co mmunica­
tio ns, Suite IO E, 860 Fifth Ave., Ne w Yor k. I hope 
th a t this information is he lpful. 

De1·e k Enlande r. M.D. 

A New VIC Champion 
In COMPUTE!,Ju1ie 1982, #2!1, " Ask The Reade r s," 
Ma r y Pay ne said she had the reco1·d for bes t score 
on Vixe l's "Fire ' ' ga m e of seve n seconds. We ll , I 
put th e lire o ut in six seconds, with 750 ga llo ns 
1·cma ining. So who's got th e record now? I a lso 
think I have the hig h sco re o n Vixe l's "R ace" ga m e 
of642 1. 

Mike De Luca 

Apple Baseball Scorekeeper 
My proble m is this: I have seve n team s in a baseba ll 
gam e and I kee p the \\ in -loss 1·ecord of each team 
in a tex t tile on m y Apple I I Plus. I wrote a prng ram 
tha t updates the fil es for me, but could not find a 
way to make the compute r print the seven team s 
out in o rde r by winninges t to losingest record . 
Wha t I a m as king for is a routine th a t will sort th e 
win -loss reco rds of the teams, and print the m out 
in the prnpe r orde r. An example : Milwa ukee 
currently has a 6 win-4 loss record , Boston is 6-4 
also, New York is 5-5, and Pittsburgh is 3-7. I need 





12 COMPUTE! September 1982. Issue 28 

a routine that wi ll sort these four, usually seven, 
teams and print them in the order: Milwaukee, 
Boston , New York, Pittsburgh . 

Greg Pale n 

T_ltis j1rogra111 will read the Sf'V f' ll teams (you only men­
t1onedfou r, so three others were arbitraril)1 chosen) into 
thP arrays V$, WINS, and LOSSES which res/Jectiveh 
hold th1' if'am 11a11u's, wi11s a11d lossPs. Thl' subrouli1u; at 
3 70 /1rints th l' list of the tn1111s i11 table J<mn. and includes 
the /H'rce11tagt', which is colwlall'd with : 

WINS/(WINS +LOSSES) 

Nolt' /i11 e 420, which rn1111.ds the vr1rialh J\ lo t/11n! 
dn·i1110I/H1i11/s. 

Tiu' sort . a sim/Jle bubble sort, /W' S t/u, /1erce11t(JUt' to 
ordn the list . 7.·1·w11s with a higher paantagt' will appear 
b<fort' let1111s with a Iowa /Jera nlage. Si11ce three arrays 
an' 11/<nlf'(I r1ro1111d in the sort. it cr111 llf' slow with lar<T; 
lists. }'0 11 tr111 rha11gf' lh l' n111~1bl' r oflPa111s by ruldi11 g..,o r 
deh'li11!! DATA itl'lns, and ch.a11!!ilw t/u, variable VL M 

1.1 '"' b ' 

th e 1w111ber o(teams, at liw· 1OU. 

100 NUM=7:RE~ NUMBER OF TEAMS IN DATA STATEMEN 
TS 

110 DIM N$(NUM) :REM NAME OF TEAMS 
120 DIM WINS(NUM) , LOSSES(NUM) 
130 REM DATA STATEMENTS ARE: TEAM NAME , WINS , ­

LOSSES 
140 DATA MILWAUKEE,31 , 29,NEW YORK,29 , 29,BOSTON 

,37, 23 ,PITTSBURGH,27,30 
150 DATA CLEVELAND,29,29 , DETROIT , 35 , 22 , BALTIMO 

RE,31,28 
160 FOR I=l TO NUM 
170 READ N$(I) ,WINS(!) , LOSSES(!) 
180 NEXT I 
190 GOSUB 37 0:REM PRINTOUT 
200 PRINT:PRINT "BEFORE SORT " 
205 GETA$:IFA$= "" THEN205 
210 REM BUBBLE SORT ON PERCENTAGE 
220 EXCHANGED= 0 
230 FOR I=l TO NUM- 1 
240 A=WINS(I)/(WINS(I)+LOSSES(I)) 
250 B=WINS(I+l)/(WINS(I+l)+LOSSES(I+l)) 
260 IF A> =B THEN 310 
270 TEMP$=N$(I) :N$(I) =N$ ( I+l):N$ ( I+l ) =TEMP$ 
280 TW=WINS(I) : WINS(I ) =WINS(I+l) :WINS(I+l)=TW 

290 TL=LOSSES(I) :LOSSES(I)=LOSSES(I+l ):LOSSES 
(I+l)=TL 

300 EXCHANGED=l : REM NOTE EXCHANGE 
310 NEXT I 
320 IF EXCHANGED=! THEN 220 
330 REM NO EXCHANGES FOR ENTIRE LIST , SO SORT ­

COMPLETE 
340 GOSUB 370 
350 PRINT:PRINT"SORTED" 
360 END 
370 PRINT CHR$(147) ;: REM USE HOME ON APPLE II+ 

380 PRINT "TEAM";TAB(l5);"WINS";TAB( 20) ;"LOSSE 
S"; TAB(30) ;"P ERCENTAGE":PRINT 

390 FOR I=l TO NUM 
400 PRINT N$(I) ;TAB( l5);WINS(I) ;TAB(20);LOSSE 

S (I) ; TAB ( 30) ; 
410 A=WINS(I)/(WINS(I)+LOSSES(I)) 
420 A=INT(A*l 00 0+ . 5)/1000:PRINT A:REM ROUND T 

0 3 DIGITS 
430 PRINT 

440 NEXT I 
450 RETURN 

Atari Microsoft Cartridge 
Is there a possibili ty that Microsoft BAS IC will be 
re leased as a ROM cartridge? It would be nice no t 
to have to buy a disk drive a nd not to have to boot 
up for each use. 

Eric Gallion 

Wt•lill oW of 110 worh bei11g do11e 011 such a rarlrit/<Te at 
this time. Atari SO)'S they /mow of 110 plans for on/ 

VIC User Groups 
I.n th e .Jun: 1982 . #'25 issue of COMPUTE!. a ques­

tion from Fred S. Dan was printed in the "Ask The 

Read ers·· column. ML Dan asked \\·hether an\' 

VIC use rs grou ps existed and how he co uld g~t in 

tou ch with them . ' 


I have recently found out that the re a re now 
seve ra l in ex istence. I know of four \\·hi ch are 
primarily VIC use rs g roups and one \,·hi ch is a 
PET use rs group, but now dea ls with the VIC as 
WC 11. 

. He re is a list of th ese fi\-c use rs groups a nd 
their addresses: 

Paradox Group 
39-.+ I North Road 

London N 7 9DP 

Engl a ncl 


TBH VIC-N !C's 
P.O. Box 98 1 
Sa lem, NH 03079 


V IC-20 Computer C: lu b 

d o Ray Thigpen 

·1071 Edgewater Dr. 

Orlando, FL 3280<1 


T he VIC-20 User·s Croup 

c/o Roberto i'vloralcs. .Jr. 

():>:> He rna nclcz St. 

i\ liramar. Puerto Rico 00907 


Toronto Pet Users Croup 

c/o Ch ris Bennett 

'.'\8 1 Lawre nce Ave. W. 

Toronto, Ontario 

Ca nada MS I I B~l 


Man;· o th er Commodore users g roups seem to be 
taking on the \ IC a lso. 

l\ fichae l Klein ert 
© 

COMPUTE! 

The Resource. 

http:rn1111.ds


CBM/PET INTERFACES 

The Connecting Links 

CmC provides the link to increase 
your computer's fu nctional ability. 
The following models come 
complete with case and cables and 
have a 30 day money back trial 
period . 
PRINTER ADAPTERS 
- addressable-switch selectable 

upper/lower, lower/upper case 
- work with BASIC, WORDPRO, 

VISICALC and other software 
- IEEE card edge connector for 

connecting disks and other 
peripherals to the PET 

- power from prin ter unless 
otherwise noted 

RS-232 SERIAL ADAPTER ­
baud rates to 9600 - power supply 
included 
MODEL-ADA 1450a .. . .. . S149.00 
CENTRONICS/NEC PARALLEL 
ADAPTER - Centronics 36 pin 
ribbon connector 
MODEL-ADA1600 .. . ....S129.00 
CENTRONICS 730/737/739 
PARALLEL ADAPTER - 40 pin 
card edge connector 
MODEL-ADA 730 .. . . . . ..$129.00 
EPSON MA-70 PARALLEL 
ADAPTER - handles graphics ­
BASIC 4.0 required 
MODEL-ADAX70.... . . . . $129.00 
BYTEWRITER PARALLEL 
ADAPTER - Bytewri ter connector 
- power supply included 
MODEL-ADAB30a ... . . . . $1 49.00 
COMMUNICATIONS ADAPTER ­
serial & paralle l ports - true ASCII 
conversion - baud rates to 9600 ­
half or fu ll duplex-X-ON , X-OFF ­
selectable carriage return delay ­
32 character buffe r - centron ics 
compatible - power supply 
included 
MODEL-SADI . . . .. . .. . . $295.00 
ANALOG TO DIGITAL 
CONVERTER - 16 channels ­
0 to 5.1 2 volt inpu t vo ltage range 
- resolut ion 20 mill ivolts per 
count - conversion time less than 
100 microseconds per channel 
MODEL-PETSET1 .. . . . ..$295.00 

US Dollars Quoted 
$5.00 Sh ipping & Handling 
MASTERCHARGE/VISA 

All prices & specifications subject to 
change without not ice 
MENTION THIS MAGAZINE 
WITH ORDER AND DEDUCT 
5% FROM TOTAL 
IN THE USA order from : 

Connecticut microcomputer. Inc. 
Instrument Divis ion 
36 Del Mar Drive 
Brookf ield. CT 06804 
203·775-4595 TWX: 710 456-0052 

IN CANADA order from : 
Batt er ies Included. Ltd . 
71 Mcc aul Street 
F6 Toronto. Canada M5T2X1 
{416) 596-1 405 

Dealer lnqwries Invited 

Rely on SYNCOM 
disl<ettes with Ecfype® 
coating. Balanced coercivity means 
long-lasting signal life. 
Syncom diskettes assure excellent 
archival performance in the 
fo llowing ways . 

First, with calibrated coercivity- a 
precisely balanced blend of milled 
ferrous oxides that allows Ectype 
coating to respond fully to "write" 
signals, for strong , permanent 
data retention . 

Then, a burnished coating su rface to 
boost both signal strength and 
packing densi ty. 

Carbon additives dra in away static 
charge befo re it can al ter data . 

And, fina lly, every Syncom diskette 
is write/ read-back certified to be 
100% error free . 

To see which Syncom diskette w ill 
replace the one you' re using now, 
send for our free "Flexi-Finder" 
selection guide - and the name of 
the su pplier nearest you. 

Balanced coercivity 
of Ectype coating 
al lows write current 
to saturate fully . 

-
Syncom, Box 130, Mitchell , SD 57301. 
800-843-9862; 605-996-8200. 

SYNCGM. 

Manufacturer of a full line of flexible media 
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A Monthly Column 

Computers 

And Society 

David D. Thornburg 
Associate Editor 

Chicago, Chicago ... 
Each.June I make my pilgrimage to lhe ancestral 
homeland for the purpose of attending the summer 
Consumer Electronics Show in Chicago. While I 
am in town, I also look up a few friends to see how 
the miclwesl is fa1·ing. To lell lhe lrulh, il is easy lo 
rail in lo 1.he lrap of thinking thal the San Francisco 
Bay Area is Lhe intellectual capital of the universe. 
Bula day spenl walking the floors of the Chicago 
Art In lilule, or lalking with people like Sam 
Savage, quickly dispels that myth. 

Sam is a malhemalician/computer scientist/folk 
singer/inventor/entrepreneur whose recent fame 
has sprung from his company Shmuzzles, Inc. 
Sh muzzles, for those who haven'l seen them, are 
jig aw puzzles in which each identically shaped 
piece is in lhe shape of a salamander. (The connec­
tion between his design and the interlocking 
salamanders of artist M.C. Escher is covered in Dr. 
Savage's talk "Gerbils, Escher, Schlock," but I 
dig ress.) 

Pauerns thal interlock perfectly to cover a 
plane (such as bathroom tiles) are called tesselating 
figures. The fact that Shmuzzles are both sophisti­
cated mathematically and successful commercially 
is delighlful. 

While lhe projects Sam and I have cooking will 
be covered at a later time, I did want to share a 
short piece he has written on the social impact of 
technology: 

Hey Dad I'm Getting A Disk Read Error 
I became acutely aware ofthe electronic revolution 
over a year ago when I was having dinner al a 
ji·imd's house. We were sij1ping wine on the /1alio 
wh('I/ his IP// year old son called from inside, "Hey 
Dad, I'm getting a disk read error" - the kind of 
comjmll'r lingo I was used to hearing from thirty 
year old technicians. 

Where will it lead? Does history provide any 
/Jflrallels? With the development of the textile 
mill~ of the industrial revolution I am sure many 
/1eof1le lamented the loss of the spinning wheel. 
Some, no doubt , observing the dwhulling number 
of)'Olmg women engaged in the spinning ofwool, 

/1redicted that within a gen1'Taliun the entire 

country would be left naked. 


So it is with lhP electronic revolution. Some 

are apjJalled that the calwlalor has diminishl'll 

mir ability lo do arithmPtic in 1111r /lf(u/s mu/ 

/1rnlict a nation of111tmbskulls. Others ri')oice that 

tluy can now do arithmetic lo eight decimal places 

ofaccuracy un tlwir jiirty dollar wrist watches. 

SomP St'e today's vidru gm111'S as thPfinal dis.ml11­
lio11 1fciviliw.tion. Othas St'e thrirfive year olds 

mflslrring ty/Jewril f'T k1yboarrl~ in ordn lo j1rck 

out R UN SPACl~INVADF:RS. Some are out­

raged that a large Clwvy costing $3000 has been 

rej1lflced by a small one costing $6,000 and 

ro111/1lain that our .stm1drml ifliving will .rno11 be 

rnlucrd lo that 1fNemulrt'lhal man. Others are 

amazed tlwt comfmlers costing $300,000 have 

been replaced by those co.sling $3,000 and f eel a 

sensr of f1ower a.11d control ovt'r lheir livPs un­

lmown to j1revio11s generations. 


W halever the rast', 11111n 's electronic Pxlen­

siolL~ ofhimselfa.re still only i-11 thPir infancy. 


Sam L Savage 8 June 1982 


Pust Saif1l - Uf)(}1t /1resenting the above lo 

my word JnoCPssor's sfn'lling cht'CkPr, it jJO­

lil!!ly informed ml' that I sh.011/d have written 

"Nrrmderthal". 


While children with access lo computers a1·e 
still in the minority, the trend is clear. A survey by 
a m<1;jor merchandizing magazine showed that 5% 
or a national sample or families already had a per­
sonal computer in the house, and thal an additional 
5% were planning on purchasing one in I 982! 
What technology is it that will be moving into 
people's homes this year? For insight on thal topic 
the CES is a tremendous resource. 

You may 1·ecall lhat my report from Lhejanuary 
CES in Las Vegas discussed the Ullimax from 
Commodore-a $150 compuler lO be introduced 
this yea.-. Commodore made two changes between 
shows. T hey changed Lhe name lo the Max Machine 
and raised the price of the 2.5K RAM version of 
the machine to $ 179.95. Given the mass market 
channels (such as Toys R Us) through which the 
VIC-20 is presently being sold (how does a world­
wide volume of 40,000 units pe1· month grab you?) , 
I would nol be surprised to see Lhe Max discounted 
to the original $ 150 price shonly afler its October 
release. 

I was also curious to see what Mr. Sinclair had 
up his sleeve. Wilh his pr·esent compule1·s being 
made by Timex at its planl in Dundee, Scotland, 
clearly he could devote his energies to the next 
product. He has. 

The New Spectrum 
The new Sinclair computer is called the ZX Spec­
lrum -a color compuler with 16 or 48K of RAM. 
This computer is already being sold in the UK for 



Good Golly! What A GAME! 

The original arcade game PREPPIE! will give you hours of toe-tickling fun. You take the controls, moving your young 


prepster about on the golf course. And what a golf course! It's unlike any you have ever played on before. There are dangers 

everywhere, and only you can keep the little Ivy Leaguer from a fate worse then Penn State! 


PREPPIE! is written in state-of-the-art machine language, is joystick compatible and fully utilizes the Atari's sound and 
graphics capabilities. Quite frankly, it will give you the most fun you can have on an Atari microcomputer. ~~-----­

ATARI 16K TAPE - $29.95 
PREPPIE! is available at fine computer, book, and hobby stores everywhere. ATARI J2K DISK - S29.95 

An exclusive game from " My Atari never did things like this before!" 
To order, see your local dealer. If he does not -Holister Townsend Wolfe 

have the program you want, then call 
"I had so much fun I almost blew my

1-800-327-7172 (orders only) or write for our doughnuts." 

free catalog. - Theodore Boston Ill 


Published by ADVENTURE INTERNATIONAL "I haven't had this much fun since Buffy 
a divis ion of Scott Adams, Inc. and I went to Princeton for the weekend." 

BOX 3435 • LONGWOOD, FL 32750 • (305) 862~17 -Martha Vineyard 



ANNOUNCING 

AN INNOVATION 


IN TYPING INSTRUCTION. 


FUN. 

Improve your keyboard skills 

with MasterType. 
A typing program for the Apple II that 

dares to be fun. But it's not just ch ild 's play. 
No matterwhoyou are, yourcomputerwill 
become a more efficient tool, as you become 
a more proficient typist. And MasterType 
can help. Dramatica lly. 

But don't iust take our word for it. 
lnfOworld magazine had this to say 

about Lightning Software's Hi-Res MasterType: 
"MasterType is an excellent instruct ional 
typing game. We had fun reviewing it and 
we highly recommend it to those who 
want to learn typing in an unconventional 
but motivating way." 

lnfOworld also went on to rate Master­
Type as Excellent in all categories. 

Good news for Atori owners! 
MasterType will introduce an Atari version 

on July 1st. Watch for it! 

Attention all Dealers. 
Don't miss out on one of the hottest 

selling software products on the market. Call 
today for a free demo disk. 

unde r 350 . T he US price for th e 161 versio n wa 
no t anno unced , but wi ll probabl y be $ 199 .95 . 
Un like th e ZX- I, th e Spectrum uses a ni ce 
me haniccil keyboard with we ll -s paced medium 
trave l keys. lL sports a hirrh resolution graph ics 
mode with e ig ht colors. G iven th e me mo r , size 
display capabiliti e. , a nd mechanical (ra th e r th a n 
me mbrane) ke boa rd , di e Spectrum ic a strong 
re po n e Lo th e Commod o re r.l ax. 

Even if th e Spectr um co ·ts more th an lax, 
th e Sincla ir di Lri butio n channe ls mig ht mo re th a n 
ma ke up fo r this d e fi cienc '·For exa mple . a o ne-shot 
campa ig n fo r th Z X -8 1 was unde rta ke n by Ame ri­
ca n Express. T he imm edia te res ponse was a bo ut 
2 ,000 o rd e rs pe r day. ot bad f'or a product with 
th ZX-8 1 's limitation . With Timex se llin g thro ug h 
its I 00 .000 re tail o utl e ts , it \\·ill o nlv be a ma tter o f· 
tim e be fore th e ZX Spectrum will l~e ;l\"<til ahlc at 
your co rn e r drugs tc)l'e. 

Pe rha p Sincla ir's 11 exl produ ct will be a poc ke t 
TV LO u ea a di spla y fo r th ese comp ute rs. 

I f nothing e lse , the battle bet\,·een Si ncla ir a nd 
Commod o re ho uld di spe l th e m>•th o f th so-ca ll ed 
J a pa nese irl\'asion - a l least in Lhi s pri ·e ran ge. Al a 
hi g he r pri ce 1·angc, th e N EC: PC-6000 is 4uite 
impressive. Thi 16 LO 48 K RA •I compuLe r has 
three graphics modes as we ll as a 32 charact r by 
16 line text mod . A printe r inte rface a nd joysti ck 
ports a r sta n la rd , as i a built-in 16 K BAS IC: :incl 
a sc reen edito r. While th e pri wa no t an no un ·eel . 
I wo uld g uess th a t this product will re ta il fo r unde r 
· 450 . A grnphics table t (abo ut $200) wa a lso d em­

onstrated fo r th is computer. 
Spea kin g or input d e \'i es, thi s CL wa. unique 

in th number or ·o mpa ni s that \\'e re sellin g ad ­
vanced j oys ticks and Lrak balls. \I\ ICO, a prin · ipal 
manufacture r of arcad e game controlle rs. has 
ad apted its d ev ices for hom e use . Fo r a mod es t 
.. 70 expense, your home Atari ga mes can now use 
th e same tra k ball cont ro llers found a l th e loca l 
pizza pa rlo r a rcad . Cy nex , or Hillsdale, J, intro­
duced G AM E MATE 11. a pa ir of radi o re mo1e 
control joy ticks th a t le t yo u control yo u r com pu Le r 
witho ut \\'ires fro m u p to 20 or 30 feet awa " As ide 
fro m reducing th e cluue r or cabl es, th is p roclucl 
ope ns th e d oo r LO so me ve ry ime res tin g ap plica tions 
for handicapped compute1· use rs. 

A nd ii' an yon e still need ed proof that com­
pute rs we re mass- ma rk lit ms, whal be u e r exam­
ple cou Id one have l h<111 th e fact that cmenai 11 n1 cn t 
giants such as T horn E~ II (from Engla nd ) and 
20th Century Fox a re now in the compute r sol't\,·are 
business? 

Yes, it promises to be an interesting \Tar for 
Ll1 a t additio na l 57< o r th e t..: po pula ti o n tha t ,,·ill 
a lso hear th e ir children sav . " He\'. I'm u-euin <T a 

, , t) b 

disk read e 1To .-!.. © 
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The Atari and AjJJJfr produce sounds ofgreala jJ_~ffily 
than 5011/ f' .q1 11/hesiz.e 1~~. according to Fra11k Serajme, mu' 
of the rreal;ns of the TRON so und lmrli. H e used these 
com/mlt' I :~ lo crealr' SO lll<' of the mov ie's mos/ lll<'nwrable 
so 1111d <fft'tls. 

The Sounds 
Of TRON 
Tom R. Halfhill 
Features Editor 

His <'yes locked in the grim inll'ltsil)1 of 
combat, the video warrior lahes aim al his 
o/Jponenl , slowl_v winds 11/J like a base/){/// 
pitcher, and violently unleashes a glowing 
discus. Wlwoshingand screeching, the disc 
a res over the arena. Iowa.rd its Fa n.lically 
dodgi11g target - who has dodged loo Lale. 
Tiu; disc de111olishes the ennny glf./.diator in a 
sj1lit-seco11d bu.rsl of light and sou.nd. 

The victorious warrior reach<'S up lo 
retrieve his deadl)1disc, which zooms bacl< lo 
hi111 likt' a boo111eiwig. Sl£tnding tall in his . 
glowing armor, TRON has triumphed agam 
over the forces of the sinister Master Control 
Program. 

This early scene from Walt Disney Productions' 
summer release, TRON, is typical of the film's 
pioneering use of animated computer graphics. 
But while TRON's stunning visual effects have 
attracted the most attention from critics and audi­
ences, fewer people are aware that the film 's sound 
effects break new ground, too. The sounds, like 
the visuals, also are the product of high-lechnology 
computerization. 

Apple And Atari Sounds 
What is even more interesting, al least for pe rsonal 
computer enthusiasts, is the equipment used to 
fashion those sound effects: man y were generated 
with an off-the-shelf Atari 800 and an Apple I I. 

Not only that, but an Atari 800 running a 
commonly available data base manager program 
was used lo store, categorize, index, and instantly 
retrieve all the special sound effects collected for 
TRON. How man y was that? "Oh, my gosh ­
thousands, just thousands of sound effects," says 
one of their key .creato1-s, Frank Se ra fine, of 
Serafine FX MusidSound Design . 

SFX - you can see its· credits roll by at lhe end 
of TRON, if you watch closely - is a Los Angeles-

based sound design studio hired by Disney to collect 
and create most of the special sounds heard in 
TRON. Equipped with the most advanced audio 
components and sound-dedicated compute r~ . 
available, SFX previously had done sound elf:ects 
fo1· Star Trek: The Motion Piclnre and The Fog. But 
TRON was the studio's most innovative and involved 
pn.~j ecl by far - SFX labored for a year and lhree 
months shaping the film's sounds. 

Electronic Sound Assembly 
Serafine says the job wou ld have taken even longer 
had he used the established method , improved 
little since the 1930s. of cutting and splicing bi ls 
and pieces of the soundtrack on mechanical film 
editors. Faced with a staggering task, Serafine 
turned to computers. 

With his broad array of audio and computer 
equipment, including the Atari and Apple, Serafine 
des igned a process he ca ll~ "El~ctn~nic Sounc~ 
Assembly." Used for the first t1111e 111 TRON, 1t does 
for the creation of sound what word processing 
does for writing: it allows the manipulation and 
fin e-tuning of the work on a video screen. Serafi ne 
can digitalize sound effects, feed them into a Fair­
light CMI (Computer M~1sica l lns~n11nen9, plot 
the waveforms on a momtor and Cmker with them 
almost endlessly. In fact, he can actually alter the 
sound directly on the screen with a light pen . 

The results are sounds honed to an unbelieva­
ble degree of detail. Serafine says he was inspired 
by the sound-layering techniques pioneered by ~h~ 
Beatles in the 1960s with considerably less sophisti­
cated equipment. "They achieved a sublimi~al 
effect, something which made you wanl lo listen lo 
their music over and over again to hear eve ry 
sound. That's what I tried to do with the sound 
effects in TRON." 

Consider the roar of the "light cycles," lhe 
fu turistic motorcycles on which the gladialOrs of 
TRON duel while racing a long the circuil grids of 
the computer in which lhey are trapped. To make 
the light cycles seem real , Serafine assembled and 
combined more than 50 diffe rent sounds. When a 
cycle makes a 90-degree lu rn to cul offan opponenl, 
for example, the sound effect is a combination of 
video game tones generated on the Atari and a 
recording of a buzz saw. . 

Likewise, the sound of the sleek tanks wh1eh 
prowl the circuit canyons in TRON are a compilation 
of dozens of noises made with the Atari, all layered 
togethei-. Serafine first tried recording a real army 
tank, but was disappointed by the clanking rattle. 
" I wanted something that sounded more turbine­
like, more computer-controlled," he explains. 

Screaming Monkeys 
Other notable sound effects in TRON generated by 

http:q111/hesiz.e1


Introducing the PERCOM 
Alternative to ATARI Disk Storage 
Your Atari 800 is the flnest home computer on 
the market. Now you can own a floppy disk 
system that measures up - an RFD mini-disk 
storage system from Percom. 

At Percom we've been making disk 
storage systems since 1977. 

Our designs are proven, our quality is 
well known. And we back our dealers with 
service know-how. Expect more from Percom. 
You won't be disappointed. 

• 	 Operate in either single- or double-density 
storage mode using Atari DOS 2.0S. In 
double-density you can store almost 184 
Kbytes (formatted) on one side of a 40­
track diskette. 

• 	 Connect your Percom RFD first-drive 
system directly to your computer or connect 
into your system through your Atari 810 
Disk Drive. 

• 	 Add an RFD first-drive system with its 
versatile four-drive controller, then connect 
as many as three more low-cost RFD add­
on drives. 

• 	 Write application programs that can query 
and set up your system to operate a differ­
ent type drive at each cable position - that 
can even change configuration as the 
program executes. 

For the best thing. next to your computer, see your Atari dealer 

about a Percom RFD floppy disk storage system. For the name 

of your nearest dealer, call Percom toll-free 1-800-527-1222. 


PRICES AND SPECIFICATIONS 


SUBJECT TO CHANGE 


WITHOUT NOTICE.
('1EIUJIJM) 
PERCOM DATA COMPANY, INC. 
11220 JWlEMJLL PO • DALLAS TX ~43 • l2 141 34CJ.70e1 

4fll--------------.. 

/ 	 Yes . . . I'd like lo know more about Percom RFD disk 

drives for my Atari 600 Computer. Rush me free literature. 
I 	 ISend lo : PERCOM DATA COMPANY, Inc., Dept 18·C01I 11220 Pagemill Road, Dallas, Texas 75243 I 

II 
I name I 

I street I 
city 	 stale II 
zip phone number 	 II , _____________ ,,II plan to add a hard disk system 10 my Atari : 0 yes 0 no. 

• 	 Get quality and state-of-the-art capability at 
competitive prices. Percom flrst-drive RFD 
systems are priced from only $799, first 
add-on drive is only $459. Cables Included. 

Watch for announcement of a new, power­
ful, easy-to-use disk-operating system for 
your Percom-equlpped Atari 800 computer. 
Minimum system requirements - are an Atari 800 
computer with 24-Kbytes of RAM and compatible 
video display system: Atari 's dfsk-operaling system 
(ver 2.0 S) and owner's manual; and, for add-on 
drives (fl used) an opUonal disk drives 
Interconnecting cable available from Percom. 

\ 	 MAIL TODAY! 
ATARI 600 & ATARI 610 are trademarks of the Atari Corporation. 
PERCOM is a trademark of Percom Data Company, Inc. 
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Serafine in his studio, f7a11/ml hy his Atari a11d A/1/h . 

the Ata ri includ numerous ,·id o game blee p and 
zaps , th e o uncl of' th e "grid bug " which a ri se rrom 
the circuits be low the ' solar sa il e r ," th e shock prods 
wielded by th e Ma ·te r Control Program's g uards, 
and the col lisio ns of tank with walls (combined 
wilh recordin gs o f rea l milita ry explosions). 

The A pple ll was used with plug- in sound 
cards from Mounta in Ha rdware a nd a n Alpha 
Cen tauri keyboard. The e add-o ns made th e App le 
capable of a wid e r ra nge of sound effects Lh a n th 
Ata ri , says Serafine. bul a l o made it ha rde r to us . 
SLill , Lh e added ca pabi li L was an advantage when 
programming certain vie! 0 ga me o unds and th e 
"bonging" noi. e of a thrown discus. 

T he discus sound is a good example of how 
much work we nt in to each effect. The App le' · 

"bo nging" ound \\·as ove rdubbed 
\\'ith recordings of a bullwhip and 
of mon key creaming a l th an 
Di go Zoo. 

"The cl i recto r [SL'" n Lis­
be rger] d emanded a co ncepl for 
eac h sound e ffect ,'' expla in 
Se ra fin e . ' l co uldn 'r jusl go 
a round dood ling with so und 
cff els. \!\ e had lo sitar un I with 
th e director in discu sion sessio ns 
lO ta lk o, ·e r the concept of each 
o uncl e ffect. Like, fo r the di ·c­

th row i11 g so un d, m . .: cam e up \\'ith 
th e co nce pt that they had w sound 
beautiful , ye t sad - sad becau e 
so meLhing so beautiful ca n al Lh e 
sa me tim e kill . So ove rl ayin g Lh c 
111 0 11 k y sc rea ms I l yo u know 
Lh al, a lthoug h Lhi s fl in g disc is 
r all y bea utiful, ym 1 a l. o kno \,. 
you 'd ha te to be hit by it." 

ll wa orig ina l! )' Disney's idea to in voh·e pe r­
so na l computer i11 the so u11cl prod uction . e ra fin e's 
bac kground is in aud io a nd multi-media presem a­
tio ns, not compute1- . He was designing plane tarium 
shows in Colorado in 1976 when h e first a ttracted 
Disney's atte nti o n . Disn )' hired him to put togeth e r 
a mul ti-med ia presentation for th e g ra nd o penin g 
o f Space Moumain a l Disney la nd in 1977. 

A fe w yea1-s later, afte r Serafine found ed FX . 
Disney hired him to create Lhe sound e ffects for 
TRO N and e nt h im lO" ii ico n Va ll ey '' in Ca li fo rnia, 
th e home of merica ' micrncompute r inclusLry. 
Disney figured it was Lh e idea l place to fi nd video 
game sound e ffect. fo r a mo,·ie whose centra l 
th eme was to be vie! o :ra mes. Se ra fin e me t with 
re presenlat iv s from pple and Ata ri , wh o set him 

Sari< , assistant to !ht' arrh -<1illai11 t'vlaster Co 11trul Program intruduffs !hi' killer disr . •' MCMLXXXll Walt Disney Produc11ons. 
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•' MCMLXXXll Walt Disney Produclions. 

Crack Progra 111111er F/)1 1111. finds himsl'lf al lllf' 11u'rcy of 
distinctly user-111!frimdly guard /Jrogra ms. 

up with compu te1· systems. Atari also lent him an 
Atari Sound Deve lopment Disk, a well-guarded, 
powe1·ful utility package rarel y entrusted to anyone 
outside Atari itself. 

Most of the Atari sounds were not actuall y 
program med by Se1·afine, though. He got help 
from Ed Rotberg, an ace Atari programmer who 
has since left Atari to form his own company, and 
from another expert - Laurent Basset, who is 17. 
Basset is the son o f one of Serafine's friends . 

" He's a whi z kid," says Serafi ne. "This kid was 
actually able to do an ything l wanted done on Lhe 
machine. I woy ld dream of a sound 01· a concept, 
and he would come back to me the next day with 
the finished programs." 

All the thousands of sound e ffects created on 
the computers or collected on tape were cataloged 
on the Atari with FileMruw.ger 800, a data base 
program by Synapse Software. Serafine says it 
saved his stud io hours of ted ious tiling. T he record 
for any sound effect, listing its characteristics, 
source , and location o n tape, could be retrieved in 
l .5 seconds. 

A Clean, Pure Sound 
Serafi ne. who had only li mited previous experience 
with personal microcompute rs. was also impressed 
with the sound quality of the machines. "The 
amazing thing LO me is the purity of the sound that 
comes o ut of the Ata ri , and also the Apple. Their 
sound chips produce.an extremely clean, pure 
sound which is even superior to some synthesizers 
I've worked with . We had no trouble using those 

In fan, he thinks Lh e sound 
capabili ties of the computers are 
underused, partly because the 
pn>pe1· wols are not avai lable. " I 
think Atari and Apple will look at 
the success of the personal com­
puters [in TRON] and develop 
better sound development disks 
as a result. For example, Lari has 
a M usir Com/Joser which gives you 
all the tools you need to compose 
music except really good sound. 
You can't access all the good 
sounds in the machine with the 
M 11sir Com/Joser. Someone at Atari 
ought to combine the Music Co111­
jJoser with featu1·es of the Sound 
Development disk , and they'd 
reall y have someth ing. Maybe if 
they read th is .... " 

Serafine sees a futu1·e for petsonal computers 
in other productions involving video game-like 
effects. In fact, his cu.-rent pn~ject is a Par-111a11 
commercial for Seven- p. 

Unfortunatel y, most.people Lake sound effects 
for granted, he says. T he sounds in TRO come 
and go so fast that almost nobody realizes the 
amount of labor in volved . "Seve1·al people spend a 
week of intense work LO crea te something," he 
sighs, "and it lasts on ly one second." 

Three Atari sound effects by Laurent Basset, who 
helped program many of the Atari sounds in TRON. 

10 ? CHR$ <125>: POKE 710, 80: POKE 755, 0: ? " 
THUNDER g. RAIN" 
14 FOR TIME=O TO 1 
15 B=INT<255tRN0<0>+50>:X=RN0<0>*200 
20 FOR PITCH=l TO B:SOUNO O,PITCH,B,15:NEXT PITCH 
25 FOR T=l TO X:NEXT T:NEXT TIME:SOUNO O,O,O,O 
27 FOR RAIN=O TO 15 STEP 0.2:SOUNO 
1,0,0,RAIN:FOR W= l TO 20:NEXT W:NEXT RAIN:FOR 
W=l TO 2000:NEXT W:SOUNO 1,0,0,0 
40 FOR X=l TO lOO:NEXT X 
50? CHR$(125>:POKE 710,BO:POKE 755,0:?" 
1-EART BEAT" 
60 FOR Y= l TO 5:FOR W=l TO 40:SOUNO 
0,12,3,15:NEXT W:FOR W=l TO lSO:SOUNO 
o,o,o,o:NEXT W:NEXT Y:SOUND o,o,o,o 
70 FOR X=l TO 200:NEXT X 
80? CHR$(125>:POKE 710,BO:POKE 755,0:? " 
STEAM LOCOl'IOTI VE" 
90 X=O.l 
100 FOR W=l TO 150 
110 FOR LOU0=15 TO 4 STEP - X:SOUND 
0,15,0,LOUD:NEXT LOUD 
120 X=X+O.Ol:IF X>0.7 THEN X=0.7 
130 NEXT W:SOUND O,O,O,O 
135 FOR S=l TO 2 
140 SOUND 1,40,10,lO:SOUND 2,10,10,B:SOUND 
3,90,10,10 
145 FOR X=l TO 200:NEXT X 
147 SOUND 1,0,0,o:·souNO 2,0,0,o:SOUNO 3 ,o,o,o 
148 FOR X=l TO 60:fE:XT X 
150 NEXT S 

sounds in the movie." 

http:produce.an


EPYX Temple ofApllhal was the very flnt computer 
game ever to win the Hobby Induatry award for 
ezcelleuce. EPYX pledges you that same ezcellence 
In every game you purchase from us ..• the VERY 
BEST ln entertainment! 

EPYX 30/FOREVER WARRANTY 
•our 30-dayUnconcUUonal Guarantee: Ifyour 
EPYXGame bu any defectwhatsoeverwtthln 
30 days of purchase, return it to WI or your 
dealer and we will replace it Cree. 

•our Forever Warranty: If anything happens 
to your cllak at any time after 30 days, for 
any reason.just send it back with $5.00 for 
shipplng,andwewlllsendyouareplacemeut. 
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The Beginner's Page 

How Computers 
Think 
Richard Mansfield 
Senior Editor 

Compule rs don 't ye1 lhink in th e broadesl sense. 
Some believe lhal compulers neve r " ·ill malch the 
human mind in o\'erall me n1al ability. Others 
argue Lhal a nificial in Le lli r nee is in evitable a nd 
111ig h1 come LO pass \\'ithin lhe nexl Le n LO liheen 
years. Be fore we ca n conside r lhis question , ho,,·_ 

ve r , ,,·e should first look b1·ie Oy at the mechanics 
of compute r thinking. Your pe ;· ·a na l compute1· 
doe: "think" in a wav. IL can reme mbe r . iL can play 
a good game of ch e;~, it can make cenain kinds of 
decisions, and it pe rforms math calcula tions far 
fasle r lhan ,,·e do. 

How does yo ur compute1· do th e " thinking" 
Lhal makes il a worth y ·hess opponent? For lhe 
answer, we ha ve Lo get down Lo th e simplest leve l. 
I I' we cou ld ente r lhe . ilicon chips inside the 
mac hine. we would ee a vasl palter·n or intersec­
tions a nd pathways , like Los Angeles seen al night 
from a .je L. Which path th e e lectri ciL)' follow · de te r­
mines whal happe ns. The comput e r conlrols this 
e lec lric 1 raf'lic with g(lfes. There are g reat numbers 
of gates (1.he ime rseclions), and Ll1e>' are th e heart 
of th e cornpule r"s dec ision-making prncess. Each 
gat e makes a yes or no d ecision . like a traffic co p 
\\'ho signals "s lop' or ' 'go ." to th · e lect ri cit~ · trring 
Lo flow pasl it. 

How doc thi s '·gate d eciding·· Lake place in 
physica l te rms? The sy mbol of' a gate looks like 
this: 

Gate 

Figure I. 

,,·ith two lines (wires) coming into Lh e gate and one 
line going o ut. The incoming lines a re th e facts. 
the bas is for the judgmen t. and th e line out an­
nounces Lh c d ecision . J\ ga le is a transistor (or 
diode). IL fun c1ions like an automat ic tra f'lic lighl 
wh ich turns green only a fte r lwo ca rs have pulled 
up to the inte rsection . Benea th t.h e paveme nl , in 
each lane. is a se nso r which ca n te ll if' a ca r is sitting 
on it. The li ght sla ys red until both se nsors are 
switched o n . 

If there i only one ca r in e ithe r la ne. or no 
cars, the li ght stays red. Wi1h only these we ight 
sensors connected b\' wires LO lhc ga te , a lrue deci­
sio n ca n be made . Tt1 \\'ire cornincg out of' th e gate 
is "ttll'ncd on" whe n bolh incoming \\'ires are on. 
This ·'uu1" wire i · connected lO th e Lra nic light. In 
this way. electricity flowin g thrnugh wires and 
ga les can decide th in gs, ca n think . 

A gate which ·ay · "yes" when both of its in­
coming wi1·es are on is ca lled an 10 gate. Both 
one ,,·ire AND the other must be o n for the AND 
gate to say "yes." It is easy to ee th at thi s ga te 
co uld have man y uses. How would yo ur compute r 
d ecide wh the r Lo pul a ca pital or a lowercase "C" 
on our T \ sc reen whe n yo u p1·ess "C" 011 the 
keyboard? 

Using Gates In BASIC 

Is any other 
key being 
pressed? 

Figure 2. 

There a rc multi tudes of' :\1\D g-atcs inside your 
compuler. One of' 1 he rn could a h,·ays be ch ekin g 
LO see if a sig nal is coming in f'rom lhe shif'l key at 
th e same rir11e as anolher sig na l is comin g f'rom a 
re<T ula r ke\'. If' hotli of'1hese wires are on at th e.., . 
same time. the shif't decision is mad e. so th e ,,·in: 
coming oul of' th e ..Shif'1 Ai'\ D Cate" LU ms 011 and 
lhe compute r di ·plays a n uppe rcase ··c.·· 

Less commo n, but a lso impo n a nt. is lhe OR 
gale. IL looks rnughly the same as AN D wi1h two 
\\'ires in and o ne out. but it says "yes'' if r·itlier in­
coming wire is o n . It mig ht be u c ful for nigh t 
lraffic. If th e re is a ca r in e ithe r lane, th e ligh1 
swilches to green. 

There are Lim es whe n lhe bes t \\·ay to so lve a 



Advenlure on a Boat 

The SubLOGIC line of children's 
software (ages 4-12) is available 

and 800111for the Atari c400™ 
computers. 

Adventure on a Boat 
Go fishing for points In the waters of Fantasy 
where anything can happen. 32K 

Robby the Robot Catcher 
Baby robots are falling from the skies. 
Catch them if you can. 32K 

Sky Rescue 
Use your helicopter to rescue the people 
of lrata from the Mad Bomber. 32K 

These and othe children's games are on 
cassette for $19.95 or on disk for $24.95. 

Robby lhe Robot Catcher 

or for direct orders, add $1.50 and specify UPS or first class mall 
llllnols residents add So/o sales tax. Visa and MasterCard accepted 

SkyR89CU8 
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pnw ramming proble m in BAS IC is to set up your 
o \\·1;gates . Ir your compute r's BAS IC includes the 
\\'ords AN D and OR, you can use the m to expe ri­
me nt with thi s concep t o r gates. You could try: 

10 I NPUT A: I NPUT B 
2 0 IF A = 10 AND B = 5 THEN PRINT" AND " : GOT 

0 10 
30 I F A = 10 OR B = 5 THEN PR I NT" OR ": GOTO 

10 
4 0 PR INT" NEI TH ER AND NOR OR ": GOTO 1 0 

o r vo u could <ret more complicated by, for example . , <::> 

checkin g to see if bo th numbe1·s are less tha n 100 
and His 1/2 as la rge as . : 

2 0 I F A < 10 0 AND A/2 B THEN PRINT "CONDIT! 
ONS SATISFIED" 

The co rnput e r 's "mind" is built or AN D and 
OR ga tes . lots o f them, a1-rangcd in va rious \\'a ys . 
to l"on11 the pa thways along which a n electric im­
pulse fl ows. T his spark races throug h the compute r , 
d a rtin g now le ft , now right, at the ga tes . T hings 
wo rk simila rl y in the huma n brain . but there a re 
sig nificant diffe rences. 

AThousandldeasAboutOrange 
In our brain . the wires leading into a ga te are 
ne rve fibers. the gates the mse lves are neurons, a n_d 
the wire com ing out of the ga te (with the answer) 1s 
ca lled a n axon . Pe rhaps the most important diffe r­
e nce is tha t a compute r norma lly ha · two wires 
brin btr in g facts into a gate for a decision . Some 

I I 

neurons ha\·e up to 100.000 incoming wires. A 
single d ecision can he influe nced by that ma ny 
"fa cts." Fortunatel y for us, the !'acts don 't all need 
to be "true" to switch an AND neuron . T he outgoing 
axon can say "yes" based on a percentage of the 
incoming votes. 

Anothe r significant differe nce contt·ibuting to 
the sophistication or human th oug h t is that we can 
think ma ny things at the same time. Whe n you 
imagine an orange, your brain activates up to 
pe rhaps 1,000 separate thinking processes simu l­
la neousl y. It proYides pictures (of hot h the colo1· 
and the rruit and possibly throws in a n "associated" 
idea or two like a photo of an oranguta n ape), taste 
memories, a nd hu nd reds of othe r pieces of info r­
mation it has wired to the word on111w' . And , at 
the sa me time, it is selecting which or these thoughts 
to ignore, which to connect. and which have the 
hig hes t value a t the mome nt. 

Computer Gates Can Switch A Million Times 
Each Second 
Yolll· compute r , by contrast, can p rocess only one 
"thought" at a time. This sort of think ing (A leads 
to B which leads to C) lends itself ve ry well to math 
problems. but more or less elimi nates poett·y, com­

mon sense, o r any thinking invoh·ing creati vity or 
fl exibility. At p1·esent, compute rs are excellent at 
sol ving problems where the re is only one right 
answer. but wea k with ambiguo us tasks (including 
111aste1·)' o r la nguages with the ir shad ings and 
nua nces) . 

Underlying these diffe1·ences are some inte r­
esting con tras ts betwee n your brain and you1· com­
puter 's chips. Some estimates place the lOtal number 
o f gates in the b1·ain a t 10 ,000,000,000. Pe rsonal 
computers ha e far less d e nsity. T he bra in 's mem­
ory may have I ~.500,000 ,000 , 000 , 000 ,000 bytes 
(memory cells). We conside r ourselves lucky if our 
computer has 48,000 bytes. T h is im ba lance in size 
and complex ity is somewhat offset by the great 
speed o f the compute r. A compute r 's gate can 
swing open o r slam shut one mi ll ion times every 
second . Our gates can o pe n or close only 100 times 
pe r second . (But 1,000 of them can be ope ra ti ng a t 
once, so it's not as bad as it sounds.) 

At the va nguard o f compute r sc ience, however , 
the ga p is closing. T he newest chips a re coming 
close to the d ensity o f the human brain. Advances 
a re being made in creating "pa rallel processors," 
compute rs which can , like us, handle man y thoughts 
simultaneously. Gates with mult iple incoming 
wires are being bui lt. T he latest computer speed 
1·ecords leave us hopelessly in the dust: some 
working compute rs ca n swit ch a gate in a 
nanosecond (o ne billionth of a second). 

Will computers eve r become inte ll igent in our 
sense of the term ? Will a new life form , silicon 
sapie11s, domi11ate Earth? Nobod y knows. T here is 
one thing to consid e1· though : ou1- menta l machi n­
e1-y isn 't gelling any bigger 0 1· faste r. We have had 
o u r present bra in capacity and speed since p rehis­
toric times. The modern electron ic compute r first 
appeared in the l 940's, it has rapid ly imprO\·ed 
since, and we cannot now say tha t the re is any 
known limit to the ultimate power or a compute r 
mind . @ 

PET-APPLE 
MASTER GRADES PROGRAM: Written by 
teachers for teachers. Produces weekly, monthly 
reports, progress letters to parents, class lists, 
more - Disk Only $29.50 
SUPER LIB: The ultimate Library Program. Flags 
dup t itles , handles up to 8,000 prog rams. Prints 
one alpha'd list - Fast M.L. sort inc luded. A 
complete package to organ ize al l your f iles. 

Disk Only $29.50 
For CBM 16/32k. al l drives. Applesoft 3.2 or 3.3 DOS. 

PLEASE SPECIFY EQUIPMENT. 

Midwest Software 


P.O. BOX 214 

FARMINGTON, Ml 48024 




NOW YOU TOO 
CAN PLAY POOL 1.5 
ON YOUR ATA.RI 
48K DISK SYSTEM. 

ALSO AVAILAB.LE FOR 
THE APPLE I 1~8K 
DISK SYSTEM. 

Newl POOL 400 in Cartridge form for your 
16K Atari 400/800 $39.95, requires Joystick. 

0 High resolution graphics· 
Life like motion. 

0 Instant replay on any shot. 

0 Superfine aiming. 

O Pool room sound effects 

O Choice of 4 popular games 

See your local 
computer dealer 
or order directly
from IDSI. 
Specify ATARI 
or APPLE. 

ATARI is the registered trademark of ATARI Inc. 
APPLE II is the registered trademark of 

APPLE Computer Inc. 
POOL 1.5 is trademark of IDSI. 

http:AVAILAB.LE
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This program (fu r Atari and M icruso/i BAS/Cs) will aid tion) to make things a little harde r. T o sLO p , or lo 
in i111/Jruvi11g and maintaining speed reading skills. go into anothe r mode, just hit the ST OP key, then 

hit R N. 

Peripheral 
Vision Exerciser 
Ron Kushn1er 
R1chboro. PA 
We ha,·e a ll seen o r hea rd about peo ple ,,·ho can 
1·eacl a length novel in an hour. T heir eye sca n 
.Lhe pages fa ster than most o f us can read a sentence. 
How do they do it? How much comprehension is 
rea ll y ta kin g place? 

T ho. e who ha\·e taken speed reading courses 
have said that it is a matte r o f extreme concentra tio n 
and practice. mo tl y practice. T h i1· reading spe d 
depends o n the complexity o f the reading material 
- a nove l ~oes much fa ste r than a technical article. 

se o f th technique must be constant. Once 
a read er strays fro m the method , he quickly 
forgets it. 

T he majo1· technique used in speed reading is 
the concept of" the word picwre. When \\"e see a 
word like /Ii i', w do not ee it as" t...h .. . e ," but 
rath r as an entire '' ord picture. If w xtend this 
idea and add anothe r word , lik 011 lite most o f us 
can still see the entire picture rathe r than separate 
words. If we add 0 11 the hill, we now have a com pl et 
thought in one word picture. 

peed reading builds o n this technique, staning 
with single wo rds and progr ss ing lo newspap r 
columns and fin all y Lo full -length sentences as 
found in standard texts. 

Ar cent T V prog1·am devoted to the subject 
showed seve ral speed reading tools. T hese consisted 
of cha rts of rando m letters appropriately spaced to 

exe1·cise the peripheral reading vi ion o f the stu­
de nt. I immediately thought, "Wow! What a terrific 
applica tion for a compute r!'' Not only could I 
produce such a cha rt, but J could a l o animate it. 

T hose who a re inte rested in trying speed 
reading may find this Pe riphe ral Vi ·ion Exe rcise r 
of inte res t. 

The prngram generates lists of random leu e rs 
fo rmatted in uch a way that the fi eld of ,·iew is 
graduall y expanded . The eyes take in more lette rs 
at one time in this way. 

T he program consists o f two levels: beginner 
and ad\ anc d. Concentrate on the ·creen and try 
LO read 1.h e groups of lette rs with o ne eye fix a tion , 
that is, withou t moving yo ur eyes arross the screen. 
Press the PACE key to ca ll up anothe r set ofl e tre1·s. 
As you p rogr ss, press the "M" key (mo re sepa ra-

Program I. Microsoft Version 
1 0 0 REM **PERIPHERAL VISION EXERCISE R** 
110 REM ** BY RON KUSHNIER ** 
120 INPUT"{CLEAR}ARE THESE CAPITAL LETTERS(Y/N 

) ";AS 
130 IFL EFT$(A$,l) ="Y"THENPOKE59468,14: Fl=l 

:GOT0150 
140 IFLEFT$(A$,l)< >"N"THEN12 0 
150 INPUT" {CLEAR} DO YOU WAN T LEVEL ON E ( l) ORT 

WO ( 2) ";A 
1 60 IFA=lTHENF= l :GOT0190 
1 70 IFA= 2THE NF= 0 :GOT0 19 0 
180 GOT0 1 50 
190 INPUT"{ CLEAR }STARTING SEPARATI ON( >=2 ) 

; B 
200 PRINT"{CLEAR}" 
210 IFF1=1THENA$="ABCQ~rn!!I~~~~NOPQR~'!:~VWXX~": 

GOT0230 
220 A$="ABCD EFGH I JKLMNOPQRSTUVWXY Z" 
230 X=l 
240 DEF FNL(X )=I NT (26*RND( X) + l ) 
250 FOR I =l TO 10 
260 C$=MID$(A$,FNL(X) ,1) 
270 IF F=lTHEN300 
280 C$=C$+MID$(A$,FNL(X),l) 
290 C$=C$+MID$(A$,FNL(X),l) 
300 D$=MID$(A$,FNL(X),l) 
310 IF F=lTHEN330 
320 D$=0$+MID$(A$,FNL(X),l) 
330 E$=MID$(A$,FNL(X),l) 
340 IFF=lTHEN360 
350 E$=E$+MI D$(A$,FNL(X),l) 
360 IF F=lTHEN PRINT TAB(l8- B) D$; TAB ( l8)C$;T 

AB(l8+B)E$;CHR$(13) :GOT0 380 
370 PRINT TAB(l8- B)D$; TAB(l8)C$;TAB( l 9+B)E$; 

CHR$ (13) 
380 NEXT 
390 POKE158,0 
400 GETA$:IFA$=""THEN400 
4 10 IF A$="M"THENIFB<l8THENB=B+l:GOT0200 
4 20 GOT0200 

Program 2. Atari Version 

100 REM *** PERIPHERAL VISION EXERCISER 

** 110 OPEN #1,4,0,"K:":BRAPHICS O:POKE 752 

' 1
150? CHRS<125>;"Do you want level one ( 

1> or two <2>":GET #1,A:A=A-48 
155 IF A<l OR A>2 THEN 150 
160 F=l:IF A=l THEN F=O 
190? CHRS<125>;"Starting separation (2­

18>";:INPUT B 
195 IF B>1B THEN 8=18 
200? CHRSC125l;:POKE 559,0 
250 POSITION 18-B,10:V=F•2:GOSUB 500 
260 POSITION 18,10:V=F•3:GOSUB 500 
270 POSITION 18+B,10:V=F•2:GOSUB 500 
280 POKE 559,34 
290 GET #1,A 
300 IF A=ASC<"M"l THEN IF B<18 THEN B=B+ 

!:GOTO 200 
310 GOTO 200 
500 FOR l=l TO V 
510? CHRSC65+INT<26*RND<O>>>; 
520 NEXT I 
530 RETURN 
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Tlwuuh wrillm / ii r th l' PET, this i11-de/Jth t'X/J/omti1111is 
use/ itl to Oii_)' rn ;n/mtn ist whost' BASIC i11d//(lt'S the DEF 
F N r·o111111r111d. 

User-defined 
Functions: 

Myron D. Miller Defined Indianola, PA 

Have you ever wriuen a program in which a certain 
formul a had to be used quite o ften? Pe rhaps the 
fund amental expression was always the ame, but a 
variable wo uld need to change. So me formulas can 
get quite length y, and repeti.tious e~try can becc;>me 
tedio us. T here is an alte rnative besides subroutmes 
for this situatio n : the user-defined Ju nction. Let's 
take a look at the user-defin ed fun ction . 

I will be inve nting some names in the a rticle 
to help explain the o pe ratio n o f the fun ction. Any 
te rm which is of my creat io n will be fo llowed by 
"(my j a rgon)" when introduced . T he first invented 
term is the abbreviation UDF (my j argon) fo r User­
Defined Function. Also, there are a lo t of sho rt and 
simple examples included in the a rticle. Sit close to 
your PET and try the examples when yo u come 
across them. I think you will learn more by seeing 
the UDF in action . 

What Is A UDF? 
OF is an arithmetic fun ction that i de fin ed by 

the user. Once defin ed , the OF is implememed 
just like a normal, resident BAS IC fun ction , and 
can be used at an y point within the program. A 
UDF is somewhat like a variable, but rather than 
being a variable fo r data , it is a va riable fo r an 
arithmetic fo rmula. Like a va riable, a OF can be 
defin ed , called up , and redefin ed as o ften as de­
sired . While similar to a va riable, a OF is not a 
va riable, and you should avoid thinking o f it as a 
variable. A UDF is for number crunching ope ra­
tions only. As such , strin g variables, string func­
tions, a nd other non-arithmetic operations must 
not appear in a UDF. The string symbol($) must 
not appear in the UDF's syntax. Forget about 
strings when workin g with UDFs. 

When should you use a UDF? Whenever it is 
conve nient and prac tical to do so. Generally, they 
are used for complex formul as which a re repeated 
many times throughout the program. However, 
they can be as simple as you like. It is chie fly a 
question of p rac ticality. If a formula appears only 
once in a program, a UDF is clea rly impractical. If 
it appears many times, it may then become practical 

to implemen t a UDF. Another fea ture o f the UDF 
is that one o f the variables of the fo rmula is made 
ava ilable fo r independe nt substitutio ns. T hus, 
va lu es ca n be plugged into the UDF witho ut. 
changing va riables fo und in the program. I thmk 
you will find the UDF to be an in teresting as well as 
powerful programmin g tool. 

UDF Syntax 
Let's ta ke a look ata OF (see Figure I and Example 
I). Fi rs t, the U OF has two pa rts : I. the de fini tio n 
statement - DEF FN ... -. 2. the execution slatnnent 
(m y ja rgon)- FN ...-. T he d efini tion tatement te lls 
the computer : "Remember thi s fo rmula, we will 
need it la te r. " T his is similar to a LET fo r variables. 
T he executio n sta tement tells the compute r : "Use 
that formul a that I to ld you to remember. ., T his is 
simila r to ca lling up a variable fo1· use. Figure I 
shows the required syntax incorpo rated into both 
sta tements of the OF. Example I shows a impli­
fied use o f a UDF. (Note: the examples given in 
this anicle will emphasize simplicity rather than 
practicality.) We will take a detailed look at each 
segme nt o f the UDF's syntax. 

BAS IC Keyword . DEF F (dtfinr' ji111ctio 11 ) is 
the keyword that state : remember this func tion. It 
must have a line numbe r; that is, you cannot use a 

UDF DEFINITION ST A TEMENT 

I20 DEF FNX (A)=A+ B 

LINE NUMBER* _I L,J 
BASIC KEYWORD---' 

NAME-----------' 

ARGUMENT--------....1 

FORMULA--------------1 

UDF EXECUTION ST A TEMENT 

FNX (A) 

BASIC KEYWORD--------.....J I 
NAME----------' 

*A 'line number is required for a definition statement. 

Figure I. Syntax for a User-Defined Function. The 
definition statement must appear before the execution 
statement in the program. 
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VIC-20<!> The 'M>nder Computer of the 1980's. Less than $300. One heckuva lot of fun. But if you're using yourVIC-20 strictly for recreation and fut\ 
we at Micro-Systems think you're not getHng your money's worth. Because we've designed the Micro-Systems VIE Cartridge which allows you to 
lnferface VIC to all exlsling Commodore IEEE peripherals (8050, 4040, 2031. and printers) for only $79.95. In addltlOI'\ we've designed the V-232 
RS-232 Interface board to allow the VIC-20 to communicate with various serial devices such as printers. modems. and other systems-NOT JUST A 
BUFFER DRIVER-for only $45.00. Also avallable are a full range of Ram Expansion Cortrldges in Increments of BK. 161<. and 24K of ram expansion 
memory at verv compefittve prices. If you need to access more than one cartridge In your VIC-20 expansion port, we have the solution. The 
V-Expander Is now available with 6 additional expansion ports DIP selectable. 

And if you want to keep the fun In your computer. Micro-Systems has developed five all new video games (VICTOROIDS, MOBILE ATTACK, CRACK. 
GUARDIAN, and QUARK) A.tallable In Cortrldge; Cassette (requires 8K expansion); and disk (requires IEEE Interface above and 8K expansion); all 
compatible with VIC-20. 

Available from Micro-Systems 
VIE Cartridge QEEE-488) ______$ 79.95 V-Expander (6-slot) ________$ 75.00 
VIC-20 Color Computer $259.00 V-232 RS-232 Interface $ 45.00 
VIC-1540 Single Disk Drive $499.00 Joy stock (Arcade Quality) $ 29.95 
VIC-1515 Graphic Printer $325.00 VTE Terminal Emulator 
VIC Modem $ 89.95 Tape $ 8.00 
VIC-1210 3K Expansion $ 35.00 Disk $ 15.00 
V8K Ram Expansion $ 49.95 GAMES Cortrldge $ 29.95 
V16K Ram Expansion $ 95.00 Cossette $ 19.95 
V24K Ram Expansion $149.00 Disk $ 19.95 

DEALER INQUIRIES INVITED 

~Tiea~~--------~~~----------1 

I 	 ~~ I
I 	 Ctty State Zip I 

payment method: Check 0 Card-Exp. Date II Master Card 11---------------­

1 :'e:can Express # Il.!:____________ __________J__:1~!!_. 

Micro-Systems • 11105 Shady Trail #103 • Dallas, Texas 75229 • 	 (214) 484-7836 
1RBglsteledlodemorlc clCorrmodole In!. 



(reqwres add111onal power supply) 
LEADER IN DISCOUNT SOFTWARE - 18 · 30% OFF • 	 External Trigger Input 

SUNRISE 

SOFTWARE 


1 Mhz - 12 Bit A/D 
for your Apple II Computer 

The APPLESCOPE·HA 12 analog to digital convi:ner uses 
ahigh stability buried zener voltage reference and a flash 
ND to give 1 2 b11 accuracy with a 14 bit dynamic range 

• 	 DC to 1 Mhz Programmable Sample Rate 
• 	 2048 Sample Bufler Memory 
• 	 ffret11gger Viewing 
• 	 Continuous or Single Sweep 
• 	 4 Channel Soflware Support 

Action Quest .....•.. .. •.•. . •.• •• . . • D • 
Advenlure 1·12ea . . •....••....• . •...• T 
Adventure on a Boat. • .••••..•.•• .... D 
All Baba & 40 Thieves ...•.•...••..••• D 
Angle Worms . ..... . •.......•. .. ...• T 
Andromeda •. . .........•.. . ........• D 
Assembler Editor . . ................. C 
Asteroids ........................... C 
Bishops Square ..................... D 
Cavern of Mars ...................... C 
B·1 Nuclear Bomber ............. .. .. T 

Bug Allack... . .................... D,T 

Centipede ......•.......••.••....... C 

Characler Generalor ..... . ....... . .. D 

Confllcl 2500 . ............ . .......... T 

Compu-Read .. .................... D,T 

Compu·Math/Declmals .....•.•.... D,T 

Compu-Math/Fracllons .....•.•.. . . D,T 

Crush, Crumble & Chomp .....• . ... D,T 

Crossfire ..... . . . . .. ............ . . D,T 

Dalaslones of Ryn................. D,T 

Deflecllon ................... .. ..... T 

Dung Beetle ................. .. ..... D 

Empire of Overmind .•.. .....••....•. D 

Enler1alner Kit •.• . • . •• . . . . .......... C 

For1 Defiance .. .. ............... . ... T 

Frogger ...... ..... ........ . ........ D 

Galactic Empire ..•.. . ...•....•...... T 

Galactic Trader . . . ... ........ . ..•...• T 

Ghosl Hunter ......... ... ........ .. . T 

Ghostly Manor .......... . . .. . ... .... D 

HI-RES Mission Asteroid .. .. • .. .•. .. D 

HI-RES Wlz & Princess .............. D 

Invasion Orlon ............. .....•• D,T 

Jawbreaker. ................•...... . D 

Kayos . •.. .. . . .... •...... . •....... D,T 


Amok•....• • . .. .. .. ..... . ...... ... .. T 

Allen Blitz. ... ...... . .... . ........... T 

Kosmlc Kamlkazee ..•.•••....•... .. • T 

Cloud Burst. ..........•......•••.... C 

Renaissance . .. ..•.• .. •.•.•..•••..•. C 

SubChase .......................... T 

Outworld ... . ... .... • •. . •.•• . .. . .. .. C 

The Allen •.... . . ... .. .•......••.•... T 

Meteor Run . . ..•.................. . . C 


B·1 Bomber ........••.........•..•.. T 

Compuler Acquire .. ...•• . .........•. T 

Computer Stocks & Bonds .... . . . . . .. T 

Conflict 2500 . ........• .. .. . •. ... ..•• T 

Nuke War ....... . ... .••. . ........ . .. T 

Tantlcs .... .... .•.. . ..•....• . •... . •. T 


D·Dlslc, C·Cartrldge, A·Accessory, T·Cassetle 

SUNRISE SOFTWARE• 2126SHADYBROOKDR.,10000AKS, Ca91360 

24 HOURS A DAY 
7 DAYS A WEEK 

ORDER TOLL FREE 
800 · 854-0561 EXT. 812 
800 · 432-7257 (CALIF.) 

ATARI 

23.00 
15.95 
19.95 
26.35 
12.00 
31.96 
47.95 
32.00 
23.95 
32.00 
13.00 
23.95 
35.95 
15.95 
13.00 
23.95 
31 .95 
31.95 
23.95 
23.95 
15.95 
11.95 
23.95 
28.00 
82.00 
16.00 
29.95 
15.95 
15.95 
24.00 
19.95 
19.95 
26.35 
19.95 
23.95 
29.95 

VIC/20 
19.95 	 Skymalh ........ .. .. .. . ..... . . .• . ... T 

21 .95 	 Space Division .. .. .• •............ .•. T 

21.95 	 Spiders of Mars .. .. •••..• . .... . ••... C 
34.95 	 Super Hangman •.......•.•.... .... .. T 

42.45 	 3D Maze •......•...•...•••. •..... .. . T 
21 .95 	 VICalc .......... ...... . .. . .......... T 

34.95 	 VICat . .......•...•. .. • .• ... ..•..... . T 

21 .95 	 VICheck . ........ ..... ... ......... .. T 

42.00 	 VITerm A . . .. •• .. ... . ....... . ....... . T 


RS232 Board .......... .. . . ... . ... . .. A 

8K Cartridge • . .......• . •. . •••••. . ••• A 


PET 
13.00 	 Guns Fort Defiance .•....•. . . •. . ....• T 
16.00 	 Midway Campaign..... ....... . .. . ... T 

16.00 	 N.A. Convoy Raider. ... ... . .. .. ... ... T 

13.00 	 Planet Miners ....... ........ . .. . . ... T 

13.00 	 Lords of Karma ... ..... . ..... . ....... T 

20.00 

K·Razy Shoolout ... . ........ ........ C 

Lisp lnterpreler ......•.... ...•.. . . .. D 

Lords of Karma ...... .. . .. . .. . ....... T 

Lunar Lander. ....... . . . . . . . .. .... . .. T 

Match Racers ........... . .. .. • .. . .. . D 

Missie Command .....•...... .. ..... C 

Mountain Shool ..................... T 

Mouseatlack...•. . .........•........ D 

Next Slep ................ ... ........ D 

No. AU. Convoy Raider ....... . ....... T 

Nukewar................. ...... ..... T 

PacMan .. . ....•... ... ... .... . ... .. . C 

Palhflnder ........ .. . . . . . .. .. . .. .... D 

Plane! Minders ............ . ....... .. T 

Pool 1.5 . . ......... . ... . .... . .... . .. D 

Programmer Kit .. .... . . . .. .. ........ C 

a.s. Forlh .... ..... ......... ... . . ... o 

Raster Blaster ...................... D 

Rear Guard ..•••....•...•..• . ........ T 

Rescue at Rigel •....•••..... .... . . D,T 

Ricochet ......••. . ... . .. ... ....... D,T 

Shattered Alliance . ... . . •...... ••... D 

Sollpom Adventure .......... ....... D 

Space Invaders .......... . .... ... ... C 

Starbase Hyperion ......•.•...••••.. D 

Star Raiders . ....................... C 

Siar Warriors ............... . ...... D,T 

Tanktlcs .. . .............. ... ...... . . D 

Temple of Apshal ..•.••..•......... D,T 

Threshold ......................... . D 

3D Tic· Tac-Toe . . . .. .... . ...... ..... . T 

3D Supergraphlcs . . .. . .. ...... •• .. D,T 

Treasure Quest. . .. . ... .•.. . ........ T 

VersaWrlter Tablet .. . ..... .. . ... . ... A 

Vlslcalc ............................ D 

Warlock s Revenge •••.•••• . ........• D 


NO HASSLE! 

GUARANTEED 


REPLACEMENT POLICY 


• We take MASTERCARD or VISA. 
(Include card # and explrallon 
date.) Californ ia residents add 
6% lax.Include $2.00 for postage. 
Prices subject to change. 

39.95 
120.00 
16.00 
12.00 
23.96 
32.00 
12.00 
29.95 
31 .95 
13.00 
13.00 
35.95 
27.95 
13.00 
29.95 
63.68 
63.96 
23.95 
15.95 
23.95 
15.95 
31.95 
23.95 
32.00 
18.35 
36.00 
31 .95 
23.20 
31 .95 
31 .95 
15.95 
31 .95 
15.95 

240.00 
200.00 
28.00 

12.00 
12.00 
42.00 
15.15 
12.00 
12.95 
19.95 
19.95 
15.95 
44.95 
71 .95 

16.00 
13.00 
13.00 
13.00 
16.00 

The standard software provided with each APPLESCOPE· 
HR t 2 includes all ol the functions necessary to 1urn your 
Apple 11 computer Into a high quality digital slorage 
oscilloscope. In addition all of the SCOPE DAIVERopt1ons 
are being up-graded to handle the higher resolution dala. 

Price per channel $895 

The original APPLESCOPE still provides the optimum 
price/ performance trade off for those users requiring 8 bit 
convener resolution. 

APPLESCOPEINTERFACE 

• 	 DC to 3.5 Mhz sample rate 
• 	 1024 byte buffer memory 
• 	 Pretrigger Viewing 
• 	 Programmab le Scale Select 
• 	 Continuous and Single Sweep Modes 
• Single or Dual Channel Trace 
Price for the two board Applescope system is S595 
EXTERNAL TRIGGER ADAPTER $29 

SCOPE DRIVER Advanced software forthe APPLESCOPE 
analog to digital converters makes full use of the computing 
power of the Apple ti to create a total data acquisition 
system. Available options include: 
• 	 Signal Averaging·Acquires 1 to 999 signal sweeps and 

displays the averaged result. 
• 	 Digilal Volt Meter-Allows use as real time DVM or use to 

measure points on an acquired sweep. 
• 	 Disk Storage· Allows automatic storage and recover of 

acquired data on floppy disks. 
• 	 Spectrum Analyzer-Calculates and d isplays frequency 

spectrum ol acquired data. 

, ....., . . .. '-'"··•M... .. 
.. ; • 	 : • • I .. • • ·1 t I 

V CIL I / UIV 
t:; I 01 ~ t 

... ...!:. ;. • • • 
1,t , .. l. ,.,v 

LOGIC ANALYZER for the APPLE II 
The BUS AIDE R c11cuit Gard silently rides the Apple 11 
peripheral bus and allows real time tracking of program 
flow. Software provided allows set up o f trace parameters 
from the keyboard anc! read back of disassembled code 
after a prog1am has been tracked 
• 	 32 bit by 512 sample memory buffer 
• 	 Monitors Data and Address bus p lus B external inputs 
• 	 Trigger on any 32 bit word or external trigger 
• Pretrigger viewing 
The BUS AIDER Is an invaluable developmenl tool for 
anyone working wi th Apple II or Apple II+ computers. 

Price S395 

RC ELECTRONICS INC. 

BUS RIDER 

5386 Holl ister Ave.• # D . Santa Barbara . CA 93111

CIC (805) 968·6614 • 
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LISTING 

110A=3:B=5 

120 DEF FNX (A)=A+ B 

130 PRINT FNX (A) 

COMPUTER'S ACTIONS 

110 A= 3:B=5 

120 Define a function named X. 
FNX (A)=A+B 

130 Execute the function named X. 
FNX (A)=A+B 
FNX (A)=3+5 
FNX (A)= 8 Print on screen. 

RESULT-COMPUTER DISPLAYS: 

READY. 

Example I. A simple usage of a User-Defined Function. 
Note: do not worry about the arguments for now. They 
will be explained later in the article. 

de finition sta tement in the direct (calculator) mod e. 
T he de finitio n state ment must appea r in the p ro­
gram before the execution state me nt. FN is the 
keyword that sta tes: use the re membe red functio n. 
The execution statement must appea r after the 
de finition sta tement. It can be used in direct mode, 
but onl y a fte r the de finition sta te ment has been 
ru11 in a program - n111 , not.iust listed. 

Rules For BASIC Keywords 
I. DEF FN must have a line number. 

2. DEF FN must appear before FN in the 
progrnm . 

3. FN may be used in direct mod e if a DEF FN 
has been run in a progn1m. 

N an11's: A UDF must have a na me . I chose the 
na me "X" for the UDF in Figure I a nd Example I . 
A program can have man y diffe rent U DFs in it : we 
are not li mited to one . Thus the na me identifies 
which panicul ar OF we wish to use. Eve n if the 
program conta ins onl y one U DF, it still requi1·es a 
name. Also, both the d e finition sta te ment and the 
execution statement must use the same na me for 
any specific UDF. 

UDF names foll ow the same rules as variable 
names. Thus we can use: a single le tte1· - A, B,C. ..Z: 
or two le tte rs - AA, AB , AC. .. AZ, BA, BB, BC. .. ZZ; 
or a le tter foll owed by a number - AO, A 1. A2 ... A9, 
BO, B 1, B2 ... Z9. Like a va riable, a U DF can use a 
longer name, and it will be plagued with the same 
problems that crop up whe n long na mes a re used 
with va riables. First- the e ntire definitio n sta teme nt 
(line number , keywo rd , name , argument, and 
formul a) must fit on one 80 character line, just like 

a ny o ther program line. T hus, the mo re space that 
is used by a name, the less space left for a fo rmula. 
Seco nd - long names are used in the listing o nl y ­
nut in the progra m n111 . During the run , the computer 
loo ks al only the Ii rsl t W O cha l"C:IC te rs of the ru nctio n 
or va riable name. T hus, if Lwo DFs have long 
names that begin with the same first two cha1-;1cte rs 
(e.g., RAD IL Sand RADI ANS) . the fit ·st U DF that 
was ente1·ed will be rede fin ed and losl when Lh e 
second UDF is de fin ed . Hence, no ma ue r which o f 
the two UDFs is called up, onl y the second OF 
will be executed . T o furth e r complicate ma tte rs, 
the listing will a ppear Lo be correct because long 

LISTING 

210 A=2:B=3:C=7:D=9 

220 DEF FNRADIUS (Z) =A+ B 

230 PRINT FNRADIUS (Z) 

240 DEF FNRADIANS (Z)=C+ D 

250 PRINT FNRADIANS (Z) 

260 PRINT FNRADIUS (Z) 

270 PRINT FNRABBIT (Z) 

COMPUTER'S ACTIONS 

210 A=2:B=3:C=7:D=9 

220 Define a function named RA. 
FNRA (Z)=A+B 

230 Execute the function named RA. 
FNRA (Z)=A+ B 
FNRA (Z)=2+3 
FNRA (Z) = 5 Print on screen. 

240 Define a function named R A . 
FNRA (Z)=C+D 

250 Execute the function named RA. 
FNRA (Z)=C+D 
FNRA (Z) =7+9 
FNRA (Z) = 16 Print on screen. 

260 Execute the function named RA. 
Same action as line 250. 

270 Execute the function named RA . 
Same action as line 250. 

RESULT - COMPUTER DISPLAYS: 

5 
16 
16 
16 

READY. 

Example 2. This program demonstrates the problem of 
using two UDFs with names that begin with the same 
first two characters. FNRADIUS is redefined and lost 
in line 240. Thus, FNRADIUS and FNRABBIT execute 
the same as FNRADIANS. This is because the computer 
operates with only the first two characters of the name 
- FNRA - during the run. The long names are used in 
the listing only. Again, for now, don 't worry about 
the arguments. 
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NAME FOROURSELVES
 Building a reputation

A forquality printers u
ofastronomical value, l

from components on up.
Making a name for

ourselves in printers is ting the very finest printer
only natural when we’ve for the very lowest‘ price.
been making the highest _ And the best prod-
quality precision parts uct for less is what you
for over 30 years. And can depend on getting

' although Star’s reputa- from Star. Star otters
tion in microperipherals you a tull line of reliable

~-- ~"" has only begun to grow, printers, printers with
~_‘ 0‘ the watch and camera divergent technologies to

. “"-.~.,_ industries worldwide meet your specific
" have been relying on needs. And there’s more.

» - Star components tor You get a low cost, high
. ‘a nearly 3 decades. quality printer with a wide
lift Quality manufactur- spectrum of interfaces to

‘ ing is what we’re building choose lrom—backed by
, our reputation on. Star is Star’s superior service

i=”l '* a true manufacturer, not network, there it you
merely an assembler. We need it.

~ even design and manu- Star. We’re going to
'1 lacture the computer be the quality printer you

controlled machines that can count on, from com-
make our parts. With ponents on up. And that’s
unlimited production no pie in the sky promise.
capabilities, Star’s facto-
ries can operate 365 days

24 h da year, ours a ay,
producing more than 100 E q
million parts a month. It
is this kind of productivity m | ¢ I , n | ¢ 5 . | n ¢
and t°i3| qUa|iW ¢°"“'°| MAKING A NAME FOR ounsewes
that HSSUTBS YOU Of Q8l- 200 PARK AVENUE. NY. NY 10166
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names a re retained in the listing. (See Example 2.) 
Third- BA IC keywords cannot be nested (con­
ta ined \,·ithin ) a two or mo1·e characte1- name. 
Thus, the following nam swill au ea . yntax error: 
GO, INTEG RATE. SUBTOTAL, KILOGRAM , 
FREQUE CY, FACTOR, S BTRACTIOJ\I, 
STA 'v'DARD. (See Example 3.) 

LISTING 

310 A=2:B=3 

320 DEF FNSUBTOTAL (Z) =A+ B 

330 PRINT FNSUBTOTAL (Z) 

COMPUTER'S ACTIONS 

310 A=2:B=3 

320 Define a function named SU. TO ????Computer 
thinks: Why is this TO here? I didn't see a FOR 
statement or a GO. I do not understand this. Print: 
?SYNTAX ERROR IN 320. Terminate program 
execution. 

330 Not executed because of SYNTAX ERROR IN 
320. Will also cause a syntax error if 320 is 
corrected. 

RESULT - COMPUTER DISPLAYS: 

?SYNTAX ERROR IN 320 
READY. 

Example 3. This program demonstrates what happens 
when a BASIC keyword is nested in a UDF name. 
During the program run, line 320 tells the computer to 
define a function named SU. Then, before the argument 
and the formula are given, the line tells the computer 
to perform a TO. The computer does not understand 
this instruction, and lets you know with a syntax error 
message. Try changing the 0 in SUBTOTAL to an A 
(SUBTATAL) in line 320 only, and run it. You will 
still have a syntax error, but now located in line 330. 
Do the same in line 330 and the program should run 
with no problems. You should now get: 

READY. 

In my opinion, long fun ction 01- variable names 
ha,·e no sociall y redeeming Yalue o ther than to 
keep aspirin ma nufactu 1·e rs busy. A,·oid ll1em! Ir 
you need docume ntation , use REM sta te me nts 
(REM a rks). Do n 't forget that some two-characte1­
na mes can gee yo u in to trouble also (IF, GO. TO, 
ON, FN ). 

The name of the UDF sen•es only Lo id emify 
th e functi o n . T he name docs no t relate to or affect 
a11y ,·a1·iables in any manner. Thus , a program ma y 
conta in U DFs a nd variables with the same na me, 
and such ,·a1·ia bles may be used in the U Df. T he 
function will operate no rn1 a ll y because there is no 
interaction betwee n UDF na mes a nd ,·aria ble 
na mes. Also , th e % (intege r) sign a nd the $ (st rin g) 
sign must not a ppear in th e OF name . or an 

erro r message (SYNTAX for %, TYPE 
IISMATC H for$) will res ul t. A UDF is a n a rith­

metic function, not a variable. So, integer a nd 
string signs ha ve no meaning and a re forbidden in 
the U DF's na me. T he best ad vice o n UDF a nd 
Yariable na mes is: keep it simple. You can 't go 
wrong with a single lette1· 01- a letter followed br a 
number ( 3, X9, etc.) for a name. 

Rules For Names 

1. A U OF must have a name. 

2. Both the definitio n statement and the 
execution statement must have the same name. 
3 . UDF names follow the sa me rules as ,·ar·i­
able names. 

4 . BA JC: keywords. ?( , and$ must not appear 
in th e na me. 

5. Names for different UDFs must no t begin 
with the same first two cl1aracters. 

6. UDF na m es do not re late to or affec t 
any variable. 

7. (Recommendation) Limit th e names to one 
or two cha racte1-s. 

A rg11111n1ts: T he argu me nts for U D Fs behave 
. ome" hat differently from the o ther BASIC fun c­
tio ns. The CB \11 Usn J\11(1111wl and the PETICRM 
Pn.rnnal Com/min Cuidt' ca ll th e argum ents dumm y 
variables or du Illmy assign men ts . T hey a re not 
that simple! T he a rgumen ts a1-c extremel y useful , 
and contribute a g rea t deal to the power and flex i­

20 DEF FNX (A)= A+ B + C 

DEFINITION ARGUMENT _J 
INDEPENDENT VARIABLE-------' 

EXECUTION ARGUMENT------?-F_N_X_(_,r 

Figure 2. The UDF's arguments. The definition argu­
ment selects a variable in the formula to be the inde­
pendent variable. The value of the independent variable 
is determined by the execution argument. The inde­
pendent variable is a separate entity from program 
variable of the same name. In the above function , the 
value of D will be plugged into the independent variable 
during the execution of the function. Thus, the equi­
valent formula for the above function is 
FNX=D+B+C. 



---------------

FIRST and FINEST 

In Systems Software for Atari and Apple 


MAC/65 
First we delivered Atari 's Assembler/Editor (the 

cartridge). 

Then we produced our enhanced " EASMD... 


Now OSS is introducing the finest integrated 

assembly language developm ent system yet! 

In addition to being ideal for writing small. 

.. qu ick and dirty " subrout ines and 

programs .MAC/65 shows its full power and 

speed when used with even the most comp lex 

of large assembly language source files. 

Naturally. MAC/65 is upward compatible with 

both EASMD and the Atari cartridge . And . of 

course , the object code output is also compati­

ble with QS 1A ...... Atari DOS . and or Apple DOS . 

as appropriate . 

MACt 65 ............ .. . ...... . . sao.oo· 


OS/A+ 
Optimized Systems Software - the group that 
produced both the first Apple DOS and the first 
Atari DOS - now brings you OS/A+ . which 
combines the finest features of these and other 
successful personal computer operating 
systems. 
OStA+ is the first and finest operating system 
available for both Apple II and Atari computers 
and featu res a keyboard- driven. easy-to-use 
command processor . In addition to several 
simple resident commands , OS/A+ allows logi­
cal and readable requests for even the most 
sophisticated util ity commands. In fact , the 
user can even add system co mmands as 
desired . 
But the real power and flex ibility of OS/A is 
its ability to easily interlace to devices and disk 
drives of virtually any kind and size . File com­
patibility (with Apple DOS or Atari DOS . as ap­
propriate) , device independence. batch proces­
si ng . easy of use - OS/A+ truly brings the 
finest in operating sys tems to your computer. 
AND NOW OStA+ (for standard Atari or Apple 
drives) is included as a part of every standard 
OSS language package. Versions of OS/A+ for 
some higher capacity dri ve s available at 
extra cost. 

Unless otherwise noted. all OSS products re ­
quire 48K and at least one disk drive. We re­
commend 64K for the Apple version of OS/A+. 

SpeedRead + 
The first and st ill finest speed reading tutor 
designed for you to use on your computer is 
available only from ass. 
SpeedRead + uses time-proven techniques to 
train you to instantly recognize words and 
phrases. and yet it goes far beyond what mere 
mechanical devices are capable of. 
Speed Read exercises your peripheral vision . 

improves your eye movement and timing , and 


· generally works with you at your pace .. . now 

and in the future. 
NOTE: The Atari version of SpeedRead + needs only 
16K of RAM . 

SpeedRead + .. ..... . . .. . • .. .. . . S59.95 


tirn 
c 

As a product of Tiny C Associates . tiny-c was 
the first structured language interp reter for 
microcomputers . Now DSS brings this innova­
tive interpretive language to your home com­
puter . Whi le not having the speed and power a 
true C compiler . tiny-c is an excellent choice 
for the programming student who is ready to 
beg in learning the valuable techn iques of 
structured languages. 
tiny - c provides an easy-to -use . easy-to ­
modi fy envi ron ment that encourages ex ­
perimentation while pro moting proper pro ­
gramming style . The liny-c package includes 
not on ly a comprehens ive and instructional 
user manual but also complete source . 
tiny -c ...... . .... . ... . .. .. . . . .. S99.95· 


C/65 

NOW AVAI LABLE! 


The first native mode Ccompiler ever produced 

for Atari and Apple computers . 

Ct65 supports a very usable subset of the ex­

tremely powerful and popular C language. Just 

as C is used by the most sophisticated pro­

grammers from the professional and academic 

communities. so shall C/65 prove to be a pow­

erful and much-needed tool for 6502 software 

developers. 

C/65 supports integer and character types (and 

arrays). pointers . fully recursive functions . and 

much more. 

NOTE: C 65 requ ires MAC 65 or an equiva lent assem· 

bier. Two disk drives recommended but not required 

c165 ......... ....... ...... . . . . sao.oo· 

BASIC A+ 

" From the authors of Atari BASIC ... " 


It's a tact! OSS gave you that first and most 

popular language for Atari Home Computers . 
But why be content with the first when you can 
have the finest? 
BASIC A is the only logical upgrade available 
to the Atari BASIC programmer. While retain ing 
all the features which make Atari BASIC so 
easy to use. we·ve also given BASIC A+ lea· 
lures that place it at the lorefront of modern 
interpretive languages. BASIC A- will let you 
explore the worlds of structured programming . 
superior inpulloutput. helpful programming 
aids . and even a very comprehensive PRINT 
USINGcommand. And . exclusively for the Atari 
computer . an almost unbelievable array of 
PLAYER 1MISSILE GRAPHICS commands and 
functions . 
BASIC A+ . .. .. . . .. . . ..... . . ... sso.oo· 


' REMEMBER: Standard OS A- is included at no extra charge with BASIC A;. MAC 65 . C 65 . and tiny-c. 

ATARI. APPLE II. ano TINY Care traoemarks of Atari . Inc . Apple Computer . Inc . and Tiny C Assoc1a1es . respec11vely SpeedRead · . MAC 65 . C 65. 
BAS IC A- and OS A - are lrademarks of Opt1m1Zed Syslems Soltware . Inc 

Optimized Systems Software. Inc., 10379 Lansdale Ave.• Cupertino. CA 95014, ( 408) 446 -3099 
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bility of the UDF. Let's. ee how they operate. 
Both the definition tatement and the execu­

tion statement must have a n argument contained 
in the parenthesis of each statement. Each stateme nt 
must contain onl y one argument. For simplicity, 
let's refer t.o t.he d e finition statement's argu ment. as 
the definition a1g wne11t (my jargon) , and the execu­
tion statement's argument as the execution argument 
(m y jargo n). S e Figure 2. 

The de finiti o n argume lll selects 011 P\·a riable 
from the DF's formula to be the indefJ e11dmt 11ari­
abll' (m y j argon). The inde pendent variable is no 
longer a program Yari able and can ex ist only 
within the formul a of th e OF. It is an ,,. entity 
and , as such , it neither affects nor is affected by. a 
program va riable with the same nam e. Its operation 
is independent of the program variable . Another 
way of looking a t it is that r.he d e finition argument 
se lect · a location within the formula for the inde­
pe nde nt Yariable . The loca tion i. mark cl by the 
\'ariable name in the de finition a1·gument. The 
independent variable may a ppear in the form ula 
as ofLen as req uired , but th ere can be only one 
variable name in the d e finition a1·gum e nt. 

The execution argument provides a value to 

be "plugged," or substitu ted, into the indepe nd e nt 

LISTING 

410 A=2:B=3:C=7 

420 DEF FNX (A)=A + B 

430 PRINT FNX (C) 

440 PRINT A 

COMPUTER'S ACTIONS 

410 A=2:B=3:C=7 

420 Define a function named X. 
FNX= I.V. + B 

430 Execute the function named X. 
FNX=C+B 
FNX=7+3 
FNX = I 0 Print on screen. 

440 A= 2 Print 2 on screen. 

RESULT - COMPUTER DISPLAYS: 

10 
2 

READY. 

Example 4. This program demonstrates .the operation 
of the UDF's arguments. The argument in line 420 
selects the variable for the independent variable. The 
definition argument actually selects a location in the 
formula for the independent variable. The location is 
indicated by underscoring in the comments to the 
right (I.V.). The execution argument in line 430 pro­
vides the value for the independent variable. Notice 
that B, C, and even A (line 440) do not change values. 

va riable during the function execution. See Exam­
ple 4. The other variables of the forn1ula (those not 
specified in the d efinition argument) wi ll opcrale 
with their cu rre n l \'al 1tcs as assigned in the progra 111 . 

So, the definition a1·gume lll selects at1 inde pendcnl 
variable, and the execution argume nt provides a 
value for it. 

LISTING 

510 A=2:B=3:C=7:D'7r =9:E =-25 

520 DEF FNX (A)=A+ B+C 

530 PRINT FNX (A) 

540 PRINT FNX (D%) 

550 PRINT FNX (E) 

560 PRINT FNX (K) 

570 PRINT FNX (150) 

580 PRINT FNX (SQR(D%t 3) ) 

COMPUTER'S ACTIONS 

510 A=2:8=3:C=7:D'Yc =9:E=-25 

520 Define a function named X. 
FNX= I.V.+B+C 

530 Execute the function named X. 
FNX=A +B+C 
FNX=2+3+7 
FNX = 12 Print on screen. 

540 Execute the function named X. 
FNX=D7c +B+C 
FNX=9+3+7 
FNX = 19 Print on screen. 

550 Execute the function named X. 
FNX=E+B+C 
FNX=-25+3+7 
FNX = -15 Print on screen. 

560 Execute the function named X. 
FNX=K+B+C 
FNX=0+3+7 
FNX = I 0 Print on screen. 

570 Execute the function named X. 
FNX= 150+ B +C 
FNX= 150+3+7 
FNX = 160 Print on screen. 

580 Execute the function named X. 
FNX=S R(D'lr13)+B+C 
FNX= 27 +3+7 
FNX = 37 Print on screen. 

RESULT - COMPUTER DISPLAYS: 
12 
19 

-IS 
10 
160 
37 

READY. 

Example 5. This program shows a variety of execution 
arguments in action. In line 560, K is an unassigned 
program variable. Therefore, K =0. 



39 September 1982. Issue 28 COMPUTE! 

The definiti on argument must specify one 
floatin g point variable only. String($), intege1· (%}, 
and subscripted (from arrays) variables must not 
appear in the d e finition argumenl. The same is 
true f'or BAS IC keywords, numerical values, and 
arithmetic expressions. The execution argument 
may use floating point , intege r , and subscripted 
va riables: Howe\'er , strin~ \'<lriables must not be 
used in the executio n argument. Direct numerica l 
,·alues, ari thme tic expressions, or a program ,·ari­
able with the same name as the indepe ndent va ri ­
able may also be used in the execution argument. 
The value of such items will be substituted in the 

LISTING 

610 A=2:B=24:C=8 

620 DEF FNX (A)= B/ A 

630 PRINT FNX (C) 

640 PRINT FNX ( 12) 

650 DEF FNX (B) = B/ A 

660 PRINT FNX (C) 

670 PRINT FNX (12) 

COMPUTER'S ACTIONS 

610 A =2:B=24:C=8 

620 Define a function named X. 
FNX= B/I.V. 

630 Execute the function named X. 
FNX=B/C 
FNX=24/8 
FNX = 3 Print on screen. 

640 Execute the function named X. 
FNX=B/12 
FNX=24/12 
FNX = 2 Print on screen. 

650 Define a function named X. 
FNX=I.V./A 

660 Execute the function named X. 
FNX=C/A 
FNX=8/2 
FNX = 4 Print on screen. 

670 Execute the function named X. 
FNX= 12/A 
FNX= 12/2 
FNX = 6 Print on screen. 

RESULT - COMPUTER DISPLAYS: 

3 
2 
4 
6 

READY. 

Example 6. This program demonstrates the reassign­
ment of the independent variable to another variable 
in the formula. Note that the only item changed is the 
definition argument·(line 650). Yet, look at the differ­
ence in results. 

same manne r as the variables. 
A OF may be executed as often as desired in 

the program , and each time a different execution 
argument can be used. Thus, a va rie ty of va lues 
can be plugged inlO the function's inde pend ent 
variable by changing nothing other than the execu­
tion a rgume nt. If an unassigned variable is entered 
as a n executio n argument, zero will· be substituted 
into the independent va1·iable. Any variable equa ls 
zero until the program LETS, RE OS, IN PUTS, 
or otherwise ass igns a value to it. Example 5 shows 
the various possibilities for execution arguments. 

If it is necessa ry to change the assignment of 
the independe nt va riable lO anothe r va riable within 
the UDF's formula, then the UDF must be rede­
fin ed using the desired variable as a definition 
argume nt. (See Example 6.) If the o riginal UDF is 
also req uired , the n a new · OF, with a different 
name, should be defined for the change. Also , it is 
possible not to ha ve an inde penden t va riabl e. If 
the de finition argument contains a va riable which 
is not used in the formula, the re will be no inde­
pende nt variable in ·the formula. ' I he function will 
operate o n the curre nt va lues of the va riables 
found in the fonnula. No sub titutions will take 

LISTING 

710 A=2:B=3:C=7 

720 DEF FNX (Z)=A+B+C 

730 PRINT FNX (C) 

740 PRINT FNX (100) 

COMPUTER'S ACTIONS 

710 A =2:B=3:C= 7 

720 Define a function named X. 
FNX=A+B+C 

730 Execute the function named X. 
FNX=A+B+C 
FNX=2+3+7 
FNX = 12 Print on screen. 

740 Execute the function named X. 
FNX=A+B+C 
FNX=2+3+7 
FNX =12 Print on screen. 

RESULT - COMPUTER DISPLAYS: 

12 
12 

READY. 

Example 7. This program demonstrates a UDF without 
an independent variable. The definition argument, Z, 
is not found in the formula. Therefore, there is no 
independent variable, and the function does not use 
the execution argument. The same result will occur, 
regardless ·of value of the execution argument. Note: 
both arguments must still be included in their respec­
tive statements, or a syntax error will result. 
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place in any \·ariable. The executio n argument, 
although still required , will have no e ffect on the 
fun CLio n . and hence , is a d umm y ass ignment. (See 
Example 7.) 

Examples 4, 5, 6 , and 7 d emonstrate the pow­
erful e ffects that the a rg uments have on the UDF. 
Nole the differences in the results o f' the examples 
caused by manipulating the argume nts. Obviously. 
if you a re Lo e ffecti\'e ly use U D Fs. you m usL ha,·e a 
clear understanding of' the opera tio n o f' th e argu ­
me nLs. T ry d e,·ising some UDFs of' your own on 
pa per ; see if yo u can predict the results f'o1- specitic 
argumem s. and the n try them on your compute r. 

Rules For Arguments 


Definition Argument 


I . T here must be one , and onl y o ne, a rgument 
in the de finiti on statement. 

2. T he a rgume nt must be conta ined in 
pa rentheses. 
3. T he argument must be a fl oating poin t 
va ria ble onl y; no ~, $. o r subscripted va1·iables 
and no num bers, BAS IC keywo rds, o r exp1·es­
sions are a llow cl in the d e finition argume nt. 

4 . T he d e finiti on argument selects 0 1u' variable 
from the fo rmula to be the ind e pendent 
\' a riable. 
:). To change the independent va riable selec ­
t ion within the for mula. the OF must 
be red efin ed. 
6. If the argume nt does not appea r in the 
fo rmula, there will be no independe nt variable. 
Execution Argument 

I . T here must be one, and onl y one . a rgument 
in the execution state men t. 

2. T he argument must be contained in 
pa rentheses. 
3. T he argument can be a fl oating point, in­
teger , o r subscripted variable. Numbers and 
a rithmetic ex pressio ns a re a llo wed . No 
string \'a riables. 
4 . The value o f the execution argume nt is 
substituted in to the inde pendent var iable. 

5. A new argument may be used each time the 
fun ction is executed . 
6. If the a rgume nt is a n unass igned program 
variable, 0 will be substituted in to the inde­
pendent variable . 
7. If the fo rmula does not contain an inde ­
pende nt va riable , the execution argument, 
th ough still required , will have no e ffect on 
the fo rmula. 
Formulas: vVhat can we use in the formula? A 

general rule: if it has something to do with math , it 
can appear in the UDF's fo rmula. Let's see \\ hat we 
can use. 

\fariables: floa ting point, imeger ( <fr ), and 
subscripted va riables may be used in the fo r ­
mula. String($) variables must not appea r in 
the fo rmula. 
N 11111/m ·s: any numerica l va lue within the nor­
mal range o f the computer can be used. Also 
the symbol 7r (pi ) may be used . 
BASIC Commands: (C LR, LI ST, LOAD . .. . etc.) 
may no t appea r in the formul a . 

BASIC Sta l<' 1111' nls: (DEF FN. DIM . FOR/NEXT. 

... e tc.) may no t a p pea r in the formula. 


String Funrtions: (ASC, CHR$. LEFT$, ... e tc.) 

and Strin g Concate nation ( + ) may not he 

used in the formul a. 


Arithmetir F11nclions: (A BS. AT N. COS . ... e tc.) 
may be used in the formula . 

A rith metic 0/1eralors: (+ . -. *. /. 1'. - negation ) 

can be used . 

Bucha n O/H'rr1/ors: (AN D. OR. NOT) can be 
used in bit-o rie nted openHions. 

Relational 0/11'/'f//ors: (=. <. >, < = , >= . <>) can 

a ll be used in the fo rmula . 

Exceptions: T here are some 11011-a rithme tic 

fun ctions that will work in the fo rmula. All o f" 

these functions are of a '" 1·et ur n a \'a l ue ·· nalll re. 

T he fo llowing is a list o f these exceptions: 

ASC, LE N. VAL, FRE, PEE K, POS. ST, TI. 

US R. I suggest using these functi ons with 

caution . T horoughl y experime nt \\'ith the 

functions before incl uding them in a progra m. 


A UDF can have onl y o ne fo rmula. A \'a riable. 
number , operator , or function can be used as o ften 
as need ed within the formul a. but the entire d e fi­
nition sta temem must fit on one SO-cha racte r line. 
If the re is a bug (e r ror) in the fonn u la, it will no t 
show up until the function is executed . T he appro­
p1·ia te er ror message will be displa \'ed . hut it will be 
re fe renced LO the line o f' th e execlllio n statemen t. 
nut the d efinition sta teme nt. T hus. the fo llowin g 
program wo uld result in a ?DI VISIO:\ BY ZERO 
ERROR IN 30. Note the error is re fe re nced to line 
30, but the COITection will have to be made in line 20. 

10 A=2:B=3:C = 7 


20 DEF FNX (A) = A+ (B/0) 


30 PRINT FNX (C) 


Keep this in mind : it will ma ke yo ur d ebugging 
e ffort much easie r. Don't forget abou t the orde1· o f' 
evaluation (multiplicatio n is pe rformed be fo1·c 
addition , e tc.) and the other rnles a pplicable to 
formulas. UDF formul as behave just like any othe r 
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formulas with the exception of the independent 
variable. 

Rules For Formulas 

I. A DF ca n ha ve only one fo rmula. 

2. The formul a and the o the1· elements of the 
definition state ment must fit on o ne 80 ­
cha racter line . 
3. Any \·ariable except strings($) may be used . 

4 . Any number and 71' may be used . 
5. An y arithmetic fun ction or ope rator may be 
used except DEF FN. 
6. Nern-arithmetic function s mav not be used. 

I 

(See Lext for exceptions.) 
7. Relationals and bit-oriented Boolean func­

tions ma y be used . 

8. A bug in the formula \\'ill show up in the 

execution statement line . not the de finition. 

9. T o modify the structu1·c of' the formula, the 

UDF must be redefin ed . 

I 0. Any \"a1·iable or fun ction may appear as 

often as needed in the formul a. 


How Are UDFs Used? 
UDFs a1·e used in the same way that any othe r 
BASI C fun ction in the program is. T he fit·st thing 
to rea lize is that no action takes place during the 
de finition sta tement othe r than the fun ction being 
stored in memory. T he de fi nition sta tement pe r ­
form s nothing; the fun ction is per fo rmed in the 
execution statement. T his is wh y e rro rs in the 
fo rmula show up at the fi rst execution statement , 
rathe r than the de fini tion state ment. Do n't try to 
use the function with a de finiti on statement (e.g.,
J =DEF FNX (A)= A+ B + C) ; it will not work . The 

UDF is always used , tha t is, pnfonned (and the 
result used ), with an execution state ment. Also, 
bear in mind that in orde r to execute a UDF, you 
must first defin e it. Failure to do so results in an 
?UN DEF'D FU NCT IO N ERROR. Watch out for 
GOSUBs, IF/THENs, GOTOs, and anything else 
that may block the definition statement. 

You must do something with the execution 
sta tement. T ry this: 

10 A=2:8=3:C=5 

20 DEFFNX (A)=A+B+C 

30 PRINT FNX (A) 

40 FNX (A) 

The above program will g ive you a I 0 (from line 
30) followed by ?SYNTAX ERROR IN 40. Wh y? 
Line 30 proves that the UDF is OK. So, why the 
syntax error? The PET, like humans, resents point­
less work . In the orderl y world of machine logic, 
eve rything is done for a reason. Computers do not 
entertain idle thoughts, which is precisely what line 
40 is: an idle thought. It does nothing with the 
result of the function and the computer does not 
unde1·stand what it is supposed to do. Imagine a 
strange r approaching you on the street; hi s only 
wo1·ds are "FNX (A)" , and he then impatien tly 
waits for your reply. Yo u would probably deli ver a 
syntax error message of greater magnitude than 
the computer's. Quite simpl y, yo u have to do some­
thing wi th the re ult o f the OF execu tio n sta te­
ment. What can you do with it? You can do anything 
except treat it as a variable and try to assign a \ alue 
to it (e .g., le t FNX (A) = 3, READ FNS (A) , I NP T 
FNX (A) are all no-no's) . Remember, th execULi on 
statement provides a result , or an output; it cannot 
be used as an input. Figure 3 shows some of the 
ways you can use a UDF in a program. 

USE IN PROGRAM COMMENTS 

DEFFNX (A)=A+B 

PRINT FNX (3) 


J=FNX (S) 


IF FNX (D3 ) = Y THEN 500 


Z5 = FNX (F) AND 64 


FOR B= l TO FNX (Q) 


R2 = SQR(FNX(Q) ) 


ON FNX(Pl) GOSUB 200,300, 


POKE32767 + FNX(T) ,99 


PRINT VTAB(FNX(G) )U 


DEF FNY (D)=FNX (N)+D+E 


Definition statement, can be used only to define a 

function. 


Print result on screen. 


Sets variable] equal to result. 


Testing result in an IFrfHEN. 


ANDing result with 64. 


Limit on a FOR/NEXT statement. 


Argument for another arithmetic function. 


Index for an ON GOSUB. 


Address calculation for a screen POKE. 


Argument for a TAB. 


Definition of another UDF. See nested UDFs in text. 


Figure 3. (This is not a program.) Shown above are some of the ways that UDFs may be implemented in a program. 
The definition statement cannot perform the function; the execution statement must be used to implement the 
UDF. Some action must occur with the execution statement. And the execution statement must always act as an 
output of data. That is, the UDF cannot be a receiver of data like a variable, so you cannot LET FNX, INPUT 
FNX, READ FNX, or GET FNX. 
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N1'sfNI UDFs: The execution state ment of one 
or more /Jreviously defined UDFs may appea1· in th e 
formula fo1· a new UDF. See the last line of Figure 
~ .Wh y nex t UDFs? It is a very effecti ve way LO 

create formulas that e xceed the 80-character limi ­
tation o n a d efinition sta te me nt. Nes tin g a ll ows 
ve ry lo ng formulas to be used in the program. 
Also, nesting is the prog rammin g con ve nience. If 
you have two formulas, the second containing the 

LISTING 

810A=2:B=3:C=5:D=7:E=9:F=10:G=20 

820 DEF FNXl (A)=A+ B+C 

830 PRINT FNXl (F) 

840 DEF FNX2 (D) = FNX 1 (F) + D + E 

850 PRINT FNX2 (G) 

860 DEFFNX3 (D)=FNXI (D)+D+E 

870 PRINT FNX3 (G) 

COMPUTER'S ACTIONS 

810A=2:B=3:C=5:D=7:E=9:F=10:G=20 

820 Define a function named XI. 
FNXL=I.V.+B+C 

830 Execute the function named XI . 
FNXl=F+B+C 
FNXl = 10+3+5 
FNXl = 18 Print on screen. 

840 Define a function named X2. 
FNX2=FNX1 (F)+I.V.+E 

850 Execute the function named X2. 
FNX2=FNX1 (F)+.Q+E 
Execute the function named XI. 
FNXl=F+B+C 
FNX I = l 0 + 3 + 5 
FNXI = 18 Send to FNX2. 
FNX2 = 18 + G + E 
FNX2= 18+20+9 
FNX2 = 4 7 Print on screen. 

860 Define a function named X3. 
FNX3 = FNXI (I.V.) + I.V. + E 

870 Execute the function named X3. 
FNX3 '=FNX1 (G)+G+E 
Execute the functionnamed XI . 
FNXl =G+B+C 
FNXI =20+3+5 
FNX I = 28 Send to FNX3. 
FNX3 =28+G+E 
FNX3=28+20+9 
FNX3 = 57 Print on screen. 

RESULT - COMPUTER DISPLAYS: 

18 
47 
57 

READY. 

Example 8. Nested UDFs. Note in line 860 that the 
execution argument of FNXI is an independent vari ­
able for FNX3. Compare the execution of FNX3 
with FNX2. 

li1·s t (e.g. , A + B + C a nd A + B + C + D + £ ), the 
de finition of the second UDF ca n conta in the ex ­
ecuti o n of the first UDF. This saves re-entry of th e 
sa me formula . See Exa mple 8. 

UDF nesting is no t without problems. If Loo 
many UDFs a re nested , an ?O UT OF MEMORY 
ERROR will result. Try Example 9. Notice how 
ma ny free bytes a re left. How can you be out of 
me mory? As each function is executed , data is 
e nte red on the slack. 

T he stac k is a section of me mo ry conta ining 
256 consecuti ve locations. T he processor uses th e 
stack to store add resses and data whe n it is called 
to perform a nothe r function before completing 
th e curre nt opera tion. Whe n the inte rrupting 
opera tion is completed , the processor removes the 
st0t·ed info1·mation from the stack a nd continues 
where it left off. If the prncessor is interrnpted 
while wo rking o n an inte rrupt , th e n inte rrupted 
whil e working on that in te rrupt, e tc., at some 
point th e stack will be fill ed and the program will 
terminate with an ?O UT OF MEMORY ERROR. 

When the stack is fu ll , an ?O T OF IEMORY 
ERROR results 1·egardless of how much RAM is 
available. T he prngram can be f"urth er compou11dcd 
hy GOSUBs, FOR/ EXTs, and an y other o peration 

910 A=2:B=3:C=7 

920 DEF FNXA (A)= A+ B 

925 DEF FNXB (A)= FNXA (A) + C 

930 DEF FNXC (A)=FNXB (A)+C 

935 DEF FNXD (A)= FNXC (A)+ C 

940 DEF FNXE (A)= FNXD (A)+ C 

945 DEF FNXF (A)= FNXE (A)+ C 

950 DEF FNXG (A)= FNXF (A)+ C 

955 DEF FNXH (A)= FNXG (A)+ C 

960 DEF FNXI (A)= FNXH (A)+ C 

965 DEF FNXJ (A)= FNXI (A)+ C 

970 DEF FNXK (A)= FNXJ (A)+ C 

975 PRINT FNXJ (A) 

980 PRINT "FREE BYTES= " FRE(O) 

985 PRINT FNXK (A) 

RESULT- COMPUTER DISPLAYS: 


68 

FREE BYTES=31318 Exact value will vary. 


?OUT OF MEMORY ERROR IN 985 

READY. 


Example 9. This program demonstrates consumption 
of the stack by excessive nesting of UDFs. The 68 
results from line 975, thus executing FNXJ did not fill 
the stack. Line 980 proves that there is plenty of RAM 
left. (The exact value depends on memory size, and if 
there is other programming stored.) Executing FNXK 
in line 985 fills the stack, and the program terminates 
with the ?OUT OF MEMORY ERROR message. 
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that uses the stack. If this happens, .you have no 
alternative other than to reduce the complexity o f 
the nested DFs. You can alway set a va1·iable 
equal to a lower functio n, and the n use it to pass 
the d ata to the highe r UDFs (for Example 9, change 
line 970 to : 970 Q= FNXJ (A) :DEF I· XK 
(A)·=Q+ C). 

When nesting, a econd OF cann ot be d e fin ed 
with the d e fini tion statemen t o f' the fi rst (e.g., 
10 DEF FNX2 (A) =DEF FNXI (A) = A + B+ C). 
An error will result whe n eithe r fun ctio n is exe­
cu ted. When a DF is nested within a second UDF's 
fo rnrnla, the fi rst UDF m ust be defin ed before the 
second OF is executed. T ha t is, the compu ter 
must see the d e finiti on sta te ment of the first U OF 
(as well as the second) before the execution sta te­
ment of the second UDF can be per formed . Failure 
to d o so will result in an ?UN DEF'D FUNCT IO N 
ERROR whe n the second UDF is executed . Also, a 
UDF ca nnot red efin e itsel f' by nes tin g the original 
executio n sta tement in the fo rmula for the ne w 
UDF (e .g. , IOODEFFNXJ (A) =FNX / (A) +B+ 
C + 0) . In othe1· \\'oi-cls, the DF in the fo rmula 
must have a diffe re nt name tha n the UDF that is 
being d e fin ed , or a n ?O UT OF MEMORY ERROR 
will result. 

Example 8 shows that the executio n argumen t 
of the UDF in the formula can be a n independent 
varia ble of the OF bei ng defi ned. 1 his ca n lead 
to some power fu l and inte resting poss ibiliti es . a nd 
it can also lead to some rea l d ebugging p roble ms if 
you are not careful. If you do not want other values 
substituted into the nested D F, be su re that the 
execution argu me nt is not a n inde penden t va1·iable 
of' the DF be ing d e fin ed. T he U DF F X2 (in 
Exa mple 8) has FN X I nested in its fo rmula . T he 
execution argument of FNX I , F, is not an inde­
pende nt variable o f FNX2. 

When FNX2 is executed (line 850), F X I will 
still o perate with F as the execution a1·gument. 
FNX3 is the same as FNX2 except that the execution 
argument o f FNXJ in the fornml a has been 
changed to D, the independent va ria ble o f FNX3 . 
Compare the execution o f FN X3 (line 870) with 
the executio n o f F X2 (l ine 850) . Q uite a diffe r­
ence! Imagine the mess that could evolve ou t of 
nesting four or fi ve complicated UDFs. You must 
be ca 1·eful when selectin g arguments for nes ted 

DFs. 

UDFs In lmmedi.ate Mode 
The PET is a verv poweful ca lculato r when used in 
the direct mode. Unfo1·tunate ly. typing in a few 
dozen SQ R, SI N, EX P, etc, can get to be a rea l 
d rag. You may be able to use a UDF to eliminate 
some o f that typing. Let's see how. 

Le t's ass ume that we have a series o f calcula­

tio ns to perform. We d on't have time to fool around 
with a prngram and , bes ides , the ca lculations var y, 
so a program is no t practica l. T hro ughout the 
e rie o f ca lculations a p pears the eq uatio n: 

C=\jA2+P7 
T he good , old Pythagorean theorem. In BAS IC 
the equation appea rs as : 

C=SQR(At2+ Bt2) 

low who in the i1· right mind wa nts to type that in a 
d ozen times o r so? Let 's create a OF to calculate 
the equation . We cannot defin e a DF in the d i1·ect 
mode ; we wo uld ge t an ?ILL EGAL DIR ECT 
ERRO R. No p roblem. We will d fin e the fun ction 
with a o ne line program : 

10 DEF FNC (A)=SQR(Af2+Bf 2) 

ow we must RUN the one line program. Nothing 
appears to happe n , but a n action d id occur : the 
UDF was sto red in the memo ry. OK , we can now 
use our UD F in the direct mode. 

T ype in : B = 4:?FNC(3) Press RETURN. 
Result: 5 is di splayed. 
T ype in: B = 557:?FNC(332) Press RETURN. 
Result: 648.438895 is 

displayed. 

Anytime we need to use the above eq uation in ou r 
calculations, a ll we have to d o is ass ign a \'a lue to B 
and execute the OF. T he va lue fo r A is en te red in 
the execution argument. 

Do you need cu be roots in direct mode? If so, 
try this: 

20 DEF FNA (X) = EXP(LOG(X)/3) 

RUN the progra m , and u·y some di1·ect mod e 
cube roots. 

Typein: ?FNA(27) Press RETURN. 
Result: 3 is displayed. 

T ry the same thing with 343; you should ge t seven. 
(T he question mark, ? , is an abbreviated PR I NT 
comma nd.) If you replace the three in the above 
equation with a va riable , say Y, yo u ca n use it to 
fin d a ny root. FNA will re turn the "Y th" root of' 
X; tha t is. F A will equal ~ 

T he examples I have g iven a re ra ther simple , 
bu t they de monstrate the idea. You ca n have de fi ­
nition statements up to 80 characte rs. a nd o u ca n 
nest UDFs for di rect mod e as well as in the p rogram 
mode. T hus, U DFs can tra nsfo r m your PET in to a 
super-calculator fo r direct mode calculatio ns.Just 
remember to de fi ne the UDFs with line num bers, 
and R N the prog1·am before attempting to execute 
the U DFs. You should have to R 1 · the definition 
program onl y once, unl ess there is a power fa ilure. 
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Where do you go from here? Experiment! U e 
Dfs in your programs. Your formu las don 't have 

to be Einsteinian to qual ify for liDF . I f you run 
into ·omething that I didn t cover, or find a d iffer­
ence in ope1·at ion with other RO Ms, or, if yo u have 
a unique ap plication, send it in w COMPUTE!. 

If you do a lot of work \\'ith trig, yo u may fi nd 
pages 62 ad 63 of the CBM User l\tlanual (see refer­
ences) of interest. Commodore lists about 20 d if'­
ferent UDFs invo lved with trig . If' yo u like games, I 
have one more tech n ique for yo u. Games use a lot 
of random n umbers, quite often with a variety of 
ranges \\ ith in the same program. Here is a UDF 
that wi ll giv you a random integer in a range of' I 
to X, where Xis the maxim u m desired n umbe r. 

10 DEF FNR (X) =INT(X*RND(l ) + l ) 

To use the function in a program, simply execute 
the UD F with the maximum des ired nu mbe r placed 
in the execution argument. For example: PR INT 
FN R (500) will print a random in teger between 
o ne and 500 . l n the sam e program you ma y have: 

POKE32767 + FNR (1000),42. 

T hi s wou ld display an asterisk in a random locat ion 
on the screen. You can use the funct ion as oflen as 
required, and the range is a simple matter of 
choosing an execution argument. 
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/11 this i11-dl'j1lh Jnofilt' of COMPUTE! Associate Editor 
and Co/11111nisl Ji111 B ulle1field, he discusses theji1/11re of 
c11111/mting, his bachgro1111d and hobbies, and his vinvs 011 

lo/1ics mngingji·o111 computers i11 Nlurnlion lo the apt1eal 
o( /1rogrn 111111i11g. 

Meet 
Jim Butterfield 
Gail Hook 
Borris, Ontario 

The Butterfield homestead is a modest brick hou e 
within walking di tance of downtown Toronto. It is 
comfortably clutte red with books, plants, com­
puters , and three cats. Even the attic is p1-essed into 
service as st01·age space for whatever books and 
compute rs.Jim Butte rfield ca nnot cram into his 
small office. 

The office, in fact, 1-esembles a crowded d pot 
fm- a changing assortment of compute rs - includ ing 
four Commodo1-e PETs of va rying screen sizes and 
ages, a VIC-20, an Atari 800 , a KI I, a Rockwell 
/\IM, and an Alpha , a European machine. Stacked 
next to the compute1·s is a "disk tower"' consisting 
of two Commodore double disk dri ves (a 4040 and 
an 8050) , an Atari I 0 drive. and an ancient Com­
modore 2023 printer perched on top . Bookshelves 
along one wall are overflowin g, and every available 
inch of floor space is carpeted with piles of diske ttes. 
papers , and stil l mo re books. Yet, amazingly. But­
terfield always seems to kn ow into which pile to 
di,·e for· what he needs. 

One of th three cats. the Siamese, possesses a 
similar instinct. With a feline knack for homing in 
011 the cente r of warmth and attention she often 
dozes atop whiche,·er PET is on and humming. 

The main oc upanl of the office - Butterfie ld 
- meshes with the em·ironment, too. He speaks 
with a gravelly voice in the measured phra es o f 
someone used to teaching or being quoted for 
publica tion. Middle-aged and greying, he brings to 
microcomputing an almost child like curiosity and 
sense or delight, a fascination which led him first to 
an absorbing hobby and finall y, in ea rl y 198 1, to a 
new ca reer as a freelance writer, consultant , and 
teacher. Today he iL recognized as a premier ex pe rt 
on Commodore computers, as a prolilic writer, 
and ped1aps most of all as an unusual ly coherent 
voice in the seemingly impenetrable technical 

thicket of pe rsonal computing. 

A Change of Careers 
Like most ca1-eer changes, the switch surprised 
Butle rfield as m't1ch as anybody . For 24 1/2 years 
he worked for Canadian National/Canadian Pacifi c 
T elecom munications. He quit solely because the 
company decided to move far a\\ay from cen~ral 
Toronto , and he would have spent so much time 
commuting the re would have been none left 
for his hobby. For Buuerlield , it was no contest. . 
"When faced with that choice, I really had no choice 
and I quit. " . 

Actually. it \\'aS while w01·king fo1· CN/CP 111 

1964 that Buuedie ld was (irst introduced to com­
pute rs - although personal mic1-ocomputers were 
still unclreamt-of in those days. Butterfield spent a 
yea r as a programmer of a rather special i~ed com­
puter , a Collins C840 I. FORTRAN and COB~L 
were coming into use at the time, but the Collins 
didn 't use any such advanced languages. Program­
mers had to do almost eve rything in machine lan­
guage. Butterfield soon moved into other areas of 
the company, but a little more than ten years later 
h is inte rest was rekind led by a new invention ­
m icrocom puters. 

" I decided to find out what this 'micro' stuff 
was all about and started watch ing the current 
magazin es," he says. " I finall y decided to purchase 
when I saw a completely pre-built machine called a 
KIM- I, which had a 6502 microchip in it. That 
turned out to be like a return to the past. Everything 
we had been doing a dozen years befo re on the 
large $ 1.5 million computer, we we re doing again 
on \ his little $250 board - including nnking the 
same mistakes." 

KIM And The Start Of S.ocial Computing 
One machine led to another. and Butte rfie ld began 
sha1·ing his kno\\ ledge with other micrncompute r 
users. as well as \Hitin g abo ut his discoveries. He 
had ga ined some writing ex perience man y yea rs 
befo re in western Canada, whe1·e he was born , as a 
"continuity writer' for a couple of radio stations. 
(Buuedield smi le , "That mean I spent about a 
yea r of my life writing commercials.") 

As the users of ea rl y microcompute 1· began 
comparing notes, it wasn't long before a cu lt of 
sorts sprang up. Indeed, the emergence of micro­
compute rs as a basis of social, and not merely tech­
nical. interaction is the facet of the field that But­
te rfi eld enjoys most. In the earlies t clays of "roll ­
yo ur-own-computers," he notes, everyone had a 
diffe rent machine, which crimped the sha rin g of 
information. "Suddenl y, a long came the KIM. 
Ever ybod y had the same compute!'. An amazing 
thing happened - and th is is multiplied man y 
times over in the Commodo1-e line- people bu ilt a 
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social lif'c around microcomputers." 
The th 1·iving Toronto PET Users Group 

(TP G) is a case in point. Butterfield had what he 
\ 	 ca lls a "Machiavellian influence" on TPUG founder 

Lyman Duggan , whom Butterfield persuaded Lo 
hold the lirst meeting in his basement one summer 
eve~i~g. While Butter·field firml y rejects any or­
ga111zmg chores , he conu·ibutes a g1-eal d ea l as a 
friend of the club, speaking at monthly meetings 

"An amazing thing happened ... 

people built a social life 


around microcomputers." 


and sharing his expertise. 
Buttcrlield adm its, " It's getting harder to 

know what to talk about at those meetings. There 
are a number of people who have the abi lity to 
track down any part or the machine they want to 
go after, and who are quite skilled at machine 
language. A - a result, my sympathy is with the 
beginner. I'd rather bore ten experts than lose 
the ~ulk of people, so I try to keep things fairly sim­
ple. 

Butterfield' sympathy for beginners is well 
known and shows in his art icles. His writing is 
informal and witty in spite of its technical content. 
" I try to write it as I would say it. I do a lot of p1·e­
senting mate rial to both kids and adu lts, and I try 
to keep the same sty le in my writing. Also, whenever 
I can, l sli p in a simple exam ple program. Then, 
even if the readers can' t understand what I mean , 
they can n111 the programs." 

Light Consulting 
Buttedield also indulges in what he ca lls "light 
consulting," principa ll y for Commodore. In the 
spring he went on a western Canadian promotional 
tour for the VIC-20 computer. He's also frequently 
invited to shows, such as the PET Show in London 
he au ended in June. He !inds this part of his work 
·' reall y great fun " because it provides opportunities 
fo r travel. 

Lecturing and teach ing, such as the machine 
language course he conducts each month for a 
special interest division of TPUG, provide him 
with feedback about problems and areas where 
people need more information. He has a reputation 
for being generous with his time, and his phone is 
open from 10 a .m. to 10 p.m. Monday to Friday. 
" If somebody phones me up and asks a question 
which shows they just haven 't bothered u-ying it 
themselves, then I will sometimes be a little short, 

because it docs seem like a waste of my time," he 
says. "But most people who ca ll do so because 
they're stuck on something. It's just a question of 
getting another opinion. If' I get a number of' 
i11qui1-ics in a cc1-tain area, that's usually a signa l 
that it's time for me to write an article about it. 
It's a very good way of keeping posted on what's 
bothering people at the moment." 

Butterlicld is equa lly generous with his soft­
ware. He ra1-ely sells any or his programs. "I would 
like to foster an environment where people pass 
out their software with reasonable generosity. I 
th_ink that by sh~>wing a good example, I might sort 
of lead the way 111 that." Often he dis11-ib11t.cs his 
work on TPUC's library disk. 

Still, Butterfield vehemently supports an 
author's copy1-ight: " I bel ieve very strongly that the 
person writing an original program has the right to 
do as he chooses with that prog1-am. Ir he chooses 
t~> sell _it or to req uest that it not be copied except 
for a fee , then he has absolutely that right." 

However, he feds that a pe1-son who takes 
money for software is obligated to support that 
program by upgrading it and furnishing the means 
LO modify it, if necessary. "That's another good 
reason to give programs away. I reall y reel that 
most people who put down a lot of money for 
software reel that they a1-e not buying a disk or 
cassette tape , but they a1-c bu ying a service." 

Interestingly, Butterlield believes the problem 
of software pi1-acy might lessen, not gnnv, with the 
increasing business use of microcomputers_ He 
laughs, "If an employee ran to the boss and said, 
'Chief, I think you should give me a raise because I 
_just saved you $500, I lifted a copy of a program,' I 
really don 't think very many businesses would stick 
a cigar in my mouth and give me a promotion. They 
would more likely start keeping an eye on me." 

Butterfield thinks that renting software 
eventua ll y may be the best way to distribute it. A 
yearl y fee cou ld be charged for its use. In return, 
the user would receive continuing support on such 
things as upgrades, newsletters, information, war­
ranty , and documentation. 

Something Unprecedented In Education 
Given his multiple inte1-ests in computing, writing, 
teaching, and making life easier for beginners, it's 
only natural that Butterfield is a strong advocate of' 
introducing chi ldren to computers early in school. 
"As I understand the writings of Seymour Papert 
[author of Mindslorm.s: Children, Comfmlers, nnd 
Powerful Ideas], the earl ier a ch ild becomes exposed 
to computers, the bette1- it is likely to be," he says. 
" I have seen no evidence to contradict this. IL seems 
to me that more important than anything fo r­
malized we teach young people about computers is 

http:dis11-ib11t.cs


SOFTBOX® unlocks the world of proven 
business software I OMMODORE users. 

J 

Simply by plugging the Small Systems 
SOFTBOX into the IEEE-488 port 
and loading the CP/M disk, your 
Commodore PET/CBM will run under 
the world's most popular disk operating 
system. No internal connections or 
modifications are required. 

A complete computer system in itself, 
the SOFTBOX uses the PET or CBM 
as its terminal while talking to any com­
bination of Commodore and Corvus 
drives. A single command returns you 
to PET BASIC. The SOFTBOX utility 
disk gives you complete software con­
trol over your configuration. 

Terminal Emulation 
Applications packages designed to work 
with specific terminals (like ADM3A. 
TYi 912 or Hazeltine 1500) will need no 
modification for the 80<olumn CBM, 
since the SOFTBOX allows your com­

puter to emulate 
any of these devices. 

Add Corvus Hard Disk 
Expand your CP/M file storage capacity 
with reliable Corvus drives. With the 
Corvus Mirror Option and a standard 
video cassette recorder, you have a fast, 
inexpensive disk backup. When you pur­
chase the SOFTBOX and Corvus from 
Small Systems, you'll receive everything 
necessary to convert your Commodore 
to a hard disk-based CP/M system. 

Features 
• CP/M version 2.2 with menu driven 

system configuration. 
• Z80 CPU running a 4MHz with no 

wait States. 
• 64K RAM. 
•Operates with any 2000, 3000, 4000 

and 8000 series Commodore 

computer. 


• Supports up to 8 Commodore 3040, 
4040, or 8050 disk drives. 

• Supports up to 4 Corvus hard disks of 
6, 11, or 20 MBytes. 

• RS232 serial interface with software­
definable baud rates for use with a 
printer, modem or terminal. 

• Diskette containing operating system 
with utilities. 

• Comprehensive user manual. 

A full range of CP/M languages and 
applications software on Commodore 
8050 or 4040 format is available. 

CPIM is a registered trademark of DigitDI Research Corp. 

For more information on how you can use 
the world of proven business software on 
your PET and CBM, contact your local (415) 964-820 I 
Commodore dealer. Or, for more informa­

SMALL SYSTEMS ENGINEERING tion and the name of the dealer nearest 
222-B View Street • Mountain View, CA 94041you, call or write us today. 
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Tomorrow's Technology Today 


NEC 7730 
NEC 7710 
NEC 7720 
NEC 3510 

c~Commodore Computer 
VIC 20 Personal Computer .......... . ......... . $ 299.95 

VIC 1515 Graphic Printer ..... . .......... . ..... . $ 395.00 

CBM4016 ................................... $ 995.00 

CBM 4032 ................ . .... . ............. $1295.00 

CBM 8032 ...................... . ... ......... $1495.00 

CBM SuperPet 9000 ..................... . ..... $1995.00 

CBM 8050 Dual Disk Drive . .... . .... .. ... . . . ... $1795.00 

CBM 4040 Dual Disk Drive ...... . ............ . . $1295.00 

CBM 2031 Single Disk Drive ............. . ..... . $ 695.00 

CBM 4022 Tractor Printer . ..... . ............... $ 795.00 

CBM 8010 IEEE Modem . .. . .. .... ...... . .. . .. .. $ 279.00 

CBM Datasette . . . ... . .... . ..... .. . . ... ·. . ..... $ 74.95 

CBM-IEEE Interface Cable ......... . ............ $ 39.95 

IEEE-IEEE Interface Cable ..... . .. . ............. $ 49.95 


NEC Spinwriter Printer 
.. . . . . . ....... . .... .. ...... . .. . .... $3085.00 

........... .......... .... ... .... ... $3085.00 

.............. . ............... .. ... $3610.00 

................................... $2290.00 


NEC 3500RD ................. . ............... $1895.00 

Tractor Feed Options are available 


Professional Software 
WordPro™-A Family of CBM Word Processing Programs 
WordPro 2 Plus ... .. ............... . ... . $ 199.95 
WordPro 3 Plus .... ............... . ... .. $ 295.00 
WordPro 4 Plus ...... . .... . ............. $ 450.00 
Word Pro 5 Plus (for CBM 8096) ............. $ 450.00 
The Administrator (Data Base for CBM) .. .... $ 650.00 
POWER™ (Programmer's Utility ROM) .... . . $ 89.95 
lnfoPro™ (Data Base for CBM) .......... . . . $ 295.00 

Epson Printers 

MX-70 . . ................... . .. $ 299.95 
MX-80 w/graphtrax . . ..... . ...... $ 645.00 
MX-80 FT . .. ...... .. . . ........ $ 745.00 
MX-100 FT .................... $ 945.00 
INTERFACE CARDS 
8141 RS-232 Interface Board ...... $ 75.00 
8145 RS-232 Interface Board 

w/2K Buffer ............ . .. $ 149.00 
8151 RS-232 Interface Board 

w/X/ON-X/OFF ....... .... .. $ 170.00 
8161 IEEE Interface Board ....... . $ 55.00 
8131 Apple Interface Card ....... $ 85.00 
8232 Apple Interface Cable .. ...... $ 35.00 
8220 TRS-80 Cable .. . .... .. . . .. . $ 35.00 

NEECO 

l~Atari 
Atari40016K ................... $ 399.00 
Atari 80016K (incl. BASIC cartridge) . $ 899.00 
Atari 410 Recorder ............... $ 99.95 
Atari 810 Disk Drive ........... . . . $ 599.95 
Atari 822 Thermal Printer ... . . . ... $ 299.95 

Amdek Monitors 
Video 100G (Limited Quantity) . .. . . $ 179.00 
Video 300G . . . . ...... . . . ... . .... $ 200.00 
Color1 .... : . .. . .. . ............ $ 449.00 
Color 2 ...... .. ..... .. ...... .. . $ 999.00 

Diablo 630 Printer 
Diablo 630 . ......... . . . ....... . '$2710.00 

Tractor Option .................. $ 350.00 


J 

I 

CMDMupet 
MC-BOOA Mupet Controller $ 995.00 
(Multi-User Controller for 
CBM Computers) 

CM-100 Channel Module . . $ 250.00 
Printer Module .......... $ 350.00 

Qume 
Spring 9/45 ..... . . ...... $2495.00 
Tractor Option .. . ....... $ 210.00 

WordPro, POWER and lnfoPro are 
registered trademarks of 
Professional Software Inc. 

MON-FRI 9:00 • 5:30 E.S.T . 

679 Highland Ave. (617) 449-1760 • ::E 
Needham, MA 02194 TELEX: 951021 MASTERCARD *VISA 
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that we get them familiar with the concept, we get 
their fears allayed, we make sure that the usefulness 
of computers is understood at an early age. By the 
time a student gels lo high school, computers are 
an oddity. Th 1·e's something nol quite natural 
about them - something manufactured and solemn. 
If you use computers in grade two or three you 
simply understand that they're around and they're 
going.~o help you whenever you feel like using 
them. 

Teachers are faced with devising methods of 
guiding computer studies and providing resources 
for students, some of whom could soon outstrip 
them in programming abi li ty. This can be an in­
timidating task, bul student enthusiasm should 
make it stimu lating and challenging as well. "We 
have in the micrncomputer one of the most incred­
ible forces Lhal has ever happened in education," 
says Butterfield. 'Tm not talking aboul games; 
games don 't last very lo ng. Swdents are begging 
for access to this logic device. It has no precedent. I 
don't know what specific educational objectives a1·e 
p1·ecisely to be sen1ed. All I know is there must be 
something in the whole phenomenon, some need 
in the young mind that causes an intense urge to 
interface with the computer, to try things, to make 
the computer do things. " 

Part of the appeal, he believes , comes from the 
crea tive nattu-e of programming. "Programming is 
creative nol necessa ril y in the most visible sense. If 
you write yourself another Space Invaders it might 
end up looking like everybody else's. I sometimes 
like to compare programming, especially machine 
language programming, wh ich is more exacting, to 
doing a jigsaw puzzle. v\ hy would you sit there for 
two or three days and put in all this effort when yo u 
know that the end result will be a rather crummy­
looking pictme? The poinl is that you will have felt 
you have accomplished something, that you have 
brought together a number of skills, and even 
though it's the same as everyone else's, in a sense 
you have created it. It's the same thing with prog­
;·amming- you feel so good when it all comes 
together, when it a ll works." 

Expert Debugging 
But what if it doesn't work? When you're the 
ranking expert, what do you do when you get stuck 
on a problem ? "Well , when you reach a certain 
stage, and it 1·ea ll y isn't a ll r.hat hard to achieve, 
then you have control of all parts of the machine. 
Once you get LO that point, and there are many 
people who have achieved thal, you don't have lo 
ask anybody. You can go in there and look for 
yourself. One of lhe message that I lry to deliver 
to people is , 'If I can do it, you can do it. ' Because 
often there isn't anyth ing in the problem that 

logically you can't look at." 

The Future Of Personal Computing 
As personal computer enthusiasts grow wiser and 
more mature in the next few years, so will their 
machines, Butterfield predicts. Memory will be 
cheap, machines more powerful, and at the same 
time less expensive. The biggest single change will 
probably be a move toward better human inte1·face. 
Full-screen ed iting, color, sound, and graphics will 
be almost universal and easier to use. Peripherals 
such as light pens, paddles or joysticks will simply 
plug in. Features such as upper/lowercase letters, 
now viewed as optional by some companies, wi ll be 
standardized. There will be some moves toward 
better languages, but, Butterfield says, "BASIC 
appears to be indestructible at present." 

More specifica ll y Butterfield offers some 
opinions on the future of microcom puter man­
ufacturers: " I think we can say with some ce rta inty 
that IBM will survive, not necessa1·il y because of" 
the merit of its products , but because IBM wi ll 
gather around itsel f" a mass ive amou nt or support. 
Radio Shack is very strong. Like IBM it will probably 
survive for reasons not directl y associated with 
quality. T his is not a reflection on its quality , bul it 
has access to so many outlets of its own that it can 
support continuing sa les. Atari has so far suffered 
from its games image. 

"One of the most inte resting p henomena 
could be Sinclair," he says. "Sinclair has introduced 
a series of small not ve1·y powerful, but remarkably 
inexpensive computers, While people who are 
used to the speed or, say, a PET or a VIC wou ld 
find some of the existing Sinclair computers very 
slow, we can't ignore the fact that Sinclair thrnugh 
Timex is going to se ll an astonis hing number o f" 
machines ." 

Butterfield foresees a very in teresting battle 
between these less expensive machines, which a re 
li kely to be sold in every corner drug store, and the 
more powerful products. He notes that people 
tend to be loyal to a product line, and so far Sinclair's 
line has a clearly defined top end. Whether this 
silllation wi ll change as a resull or demands 
from buyers of machines such as the ZX-81 who 
want to upgrade their systems remains a matter for 
specu lation. 

As compute1· prices drop, it is likely that people 
will begin to see a computer as an affordable tool 
fo1· the fam il y's financial management, enterta in­
ment, and education. Wider distribution of 
machines will affect society in several ways. Already, 
of course, people use home computers in a limited 
way for business, and more commonly for enjoy­
ment and exercise of mental agili ty. "People te t 
themselves against their computers by asking, 



lets COMMODORE users do 

more..•with less...with eas 


Petspeed is not only 
going to change the way 

you think about your Pet 
Basic programs-it's going to 

change the way you use them. 
It turns your painfully slow programs 

into fast, smooth-running, professional 
software. 

Nothing can match the speed, compatibility 
and trouble-free performance of Petspeed. 

Optimizes Any Program 
While most compilers simply translate from one lan­

guage to another, Petspeed analyzes your source pro­
gram and eliminates unnecessary complexities. This speeds 

your processing time dramatically. 

Programs are reduced to smaller components and 

reassembled into a far more efficient form . 

For example, Petspeed: 

• automatically uses faster integer arithmetic whenever 

possible 
• automatically handles frequently occurring variables and 

arrays 
• automatically calls all subroutines at maximum speed 
• properly locates subroutines for optimum performance 
• reduces the size of large programs so less memory is 

needed 

• runs twice as fast as any other compiler 
Totally Compatible 
Petspeed will work with any combination of Commodpre 

4000 and 8000 series systems. 

It will compile any Basic application. 

And, Petspeed is already in daily use in major companies 

around the world, helping them work more efficiently and 

more profitably with their Commodore computers. 


Easy· To-Use 
You don't have to add compiler directives. Simply type in 
the program name, and in less than two minutes you'll see 
your program run significantly faster. 
You'll see improvements no one can match. 

Built-in Security 
Petspeed is provided with a special security device, but 

you won't need a special runtime key for any compiled 

programs. 

Instead, you can build in your own protection. 

No one else can list your Petspeed code, so no one can 

tamper with your completed programs. 

Your programs belong to you and you alone. 

If you'd like to do more work in less time with your 

Commodore computer, contact your local Commodore 

dealer today. Or, call or write us for complete information 

and the name of the dealer nearest you. 


(415) 964-8291 

SMALL SYSTEMS ENGINEERING 
222 B View Street • Mountain View, CA 94041 
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'Can I make the computer du this task ?' People a lso 
go to th e compute 1- for so m e thing rese mbling 
1·e laxatiun. 

'' I was talking to a micn>eompute r owner who 
is having difficulties in his business. H e told me he 
goes home, speaks to no one. and works on his 
compute r for a n hour o r so. Only whe n h e shuts 
the m ac hin e off does he say ' he llo' to eve ryo ne . H e 
finds the compute r a ve ry great pac ifi e r in som e 
sense - perhaps he takes his e ne rg ies out o n it. H e 
feels that he comes out of that e nvironme nt more 
of a human being, and his famil y is ve1-y under­
standing of it. " 

Buuerfie ld also feels that peo ple armed with 
the facts rath e r than th e m yth of compute rs a 1·e 
beue r equipped to cope with socie ty. 

"The most importa nt change that small com­
pute rs have brought is th ey have re tored to the 
individual a se nse that he has control ove r th e 
event around him. Not onl y can his compute1­
calcu late a mongage as well as his bank can , but he 
h as control in that h e will not simply accept an y 
nonse n e the computer prints and mail s lo him . 
Essentia ll y. it 's re lated LO th e question of compe­
tence. Ir you ca n handle th ese lirt le beas ts. the n in 
o ne sense, a t least, you are more competent. You 
unde rstand more about som e of th e things \\·hich 
are happening in th e \\·o riel a round . o u . That in 
itself is probabl y one or th e most profound things 
microcomputers do ... 

As we become more aware of a computer's 
true ca pabilities and limitations. we also may be uer 
assess the complex a rgum e nts about anilicial int e l­
lige nce . Buue rfi e ld delines ii \'c ry simply: "A 
compute1· which adapts its be ha,·ior bas don \\·hat 
it has lea rned from e xte rnal sources i. s lHJ\\·ing 
artificia l inte lligence." H e cites a ga me called '·A ni­
mals" as a :imple exa mple of a prog ram which 
lea rns from the use r. " nimals says it will guess 
any a nimal you ca n name. The first few tim es, 
you '1-c going lo name a n animal it has neve1- heard 
of. It will ask you for more information about the 
animal and pul it in its lis t. Eventuall y yo u will run 
out of anima ls yo u kno\\". and th e n it will kno w as 
much as you d o ." 

Videotex is a nothe1· compute r-based system 
with g1·eat possibilities for th e future - one \\·hich 
he fears will not reach its po te ntial. " I wish I could 
see a stronger future for ,·idcotex. Things like 
Telidon , Prestel and so on have a conce ptual prob­
lem for m e. T hey seem to be predominantly one­
way on ly communications systems, perhaps a little 
bit like television, only not as effective. Yo u have a 
fe "" people commu nica tin g lO a lot or people. I 
don '1 \'i e \\" tha l as a good move. or even a typical 
move in this clay where people are gett ing compe­
te n ce in their mrn hands. I think that i!"Telidon 

we 1-e more of a two-way inted~1ce , if more people 
could contribute, th e n you mi g ht have m o re or 
what I would call a live ly medium ." 

Rest And Diversion 
Tow tha t Butterfie ld finds himself constantl y 

occupied with compute rs, he must force himse lf to 

get away from the m for relaxa tion . Prowlin g 
around whmever city he happe ns to be ,·isiting is 
one of· his favorite dive rsion s. He acids, ··1 do play 
rh e piano quite badly . Occasionall y I go a nd dig 
dande lions out or the garde n ii" I have tim e. But 
I he re is a littl e bit of change in the orde r or things. 
Since m y hobby has becom e m work. I ca n ' t do it 
al l th e tim e." 

ln m any ways, Bunedie ld has ach ie \'e cl celeb­
rity slalll s. H e is much sought after by th e mic ro­
compute r comm unit )' anrnncl 1he world and docs 
e n_joy th e tra\'el. Yet he 1·e mains ve ry a pproachable. 
"' It's rea ll y g reat run . It's ni ce LO be im·ited O\·e r lo 

England. But simply if an y pan of it is intimidating 
to 01hc1·s - if I hear people say 'We ll, that's all righ1 
for.Jim Butterfield' - then I kel ... not good. 
Esse ntiall y. what I'm try in g 10 say is. ·1r I c m do it , 
you ca n do it.. " © 

COMMODORE* OWNERS 

FAT 40 UPGRADE KIT 

*COMMODOR E COMPUTERS AR E EXTREMELY WELL MADE SO , 

DON'T TRADE 
UPGRADE YOUR COMMODORE* MODEL 4016 OR 4032 

( 12" SCREEN ) COMPUTER INTO A MODEL 8032 OR 

AN 8096 WITH ALL STANDARD 80 COL. FEATURES 

PLUS SCREEN DUMP AND HORIZONTAL SCROLLING. 

UPGRADE & SAVE $ 
* OPTION # 1 UPGRADE KIT & INSTRUCTIONS 

YOU DO THE INSTALLATION PLUS MEMORY IF NEEDED ..S95.00 

INCLUDES S SOCKETS & 5 CHIPS PLUS SPECIAL ROM 

UPGRADE INSTALLED 

Sond th e PC board fr om you r compu t e r and w e will 
upgrade I t ror you . Th o tur n-a round - l ime is 5 work 
day s In our sh op . Pl easo pock I I w e ll a nd insure I t. 

*OPTION + 2 model 4032 to 8032 ... $220.00 
ALL PARTS & LABOR 

*OPTION # 3 model 4016 to 8032 ... $275 . 00 
AL L PARTS & LABOR 

* mtg . by Commodore Bu si ne ss M achines In c . 

Order from F.L.C.INC. (517)783-5343 
1407 Clinton Rd. Jae k son, Mich. 49 2 O 2 



Z-RAM™Opens Up 
The World Of CP/M™ 
To The Commodore 
Computer! 
Z-RAM, a circuit board that fits inside the Commodore 4000 and 8000 
computers, adds a Z-80A microprocessor and 64K of Random Access 
Memory [RAM], tripling the current maximum user memory! 

Also provided with Z-RAM is the CP/M operating system, adding a new 
dimension to the Commodore computer by finally making the vast world of 
CP/M software available to its users. 

With the addition of the Z-RAM board, Commodore computers will operate 
with 96K RAM and use both the 6502 and Z-80 processors. Several modes 
of operation are possible: 

• 	 With Z-RAM inst.alled, all earlier versions of Commodore computers 
[regardless of memory capacity] can function as 32K machines. 
All current programs will run using 32K memory and the standard 
6502 processor. 

• 	 Z-RAM permits the 6502 to use the full 96K of memory to operat.e 
the new expanded versions of Wordcraft Ultra, WordPro -PlusTM 

and other expanded Commodore programs. 

• 	 The Z-80A processor will operate in 64K memory and will run the 
industry standard CP/M operating system. WordStarTM, Super­
CalcTM, and Accounting II PlusTM are only a sample of the fantastic 
CP/M programs now available to run on your Commodore 
computer! 

Contact Your Nearest Commodore Dealer Today ... 
You' II Be So Glad You Did! 

Distributed by: 

COMPUTER (609) 795-9480 

MARKETING SERVICES INC. 300 W . Marlton Pike, Cherry Hill, New Jersey 08034 

Z·RAM IS a tredemarlt of Madoson Computer 

CP/M IS a trademark of Digital Research 




SPECIALS on INTEGRATED CIRCUITS 
6502 7.45 10/6.95 5016.55 100/6.15 
6502N65 12A 8.40 1017.95 5017.35 100/6.90 
6520 PIA 5.15 10/4.90 50/4.45 100/4.15 
6522 VIA 6.45 10/6.10 50/5.75 100/5.45 
6532 7.90 1017.40 5017.00 10016.60 
2114-l200 2.45 25/2.30 10012.15 
2114-L300 2.25 25/2.10 10012.00 
2716 EPROM 4.90 5/4.50 10/4.00 
2532 EPROM 8.90 5/8.45 10/7.90 
6116 Hitachi 2KX8 CMOS RAM 8.90 5/8.45 10/7.90 
4116-200 ns RAM 8 lor 15 
Zero Insertion Fiirce 24 pin Sod<et 2.00 
S-100 Wire Wrap Socket 2.40 

A P Products 15% OFF Iii 
A P Hobby-Blox 15% OFF 

MODEM SPECIAL $89 

SIGNALMAN Mk1 from Anchor Automation 

DIRECT CONNECT Modemw1th RS232 Cable and Connector 
included.Fully compatible with all Bell 103 modems. 0 to 300 
bps. full duplex.frequency shift keyed modulation.auto-select 
of ANSW/O RIG. direct connect. audible tone earner detect 
1nd1cator. sell-contained battery powered 
Anchor ATARI Modem 89 
Anchor PET/C8M Modem 169 
COM PACK Intelligent Terminal Package 115 
Combines intelligent RS232 porl hardware from cgrs Micro­
tech w11h EHS Intelligent Terminal sohware to allow you to 
connect any RS232 Modem to PET/CBM 
DC HAYES Smartmodem 230 
RS232 MODEM - Accousllc 119 - -----------~- - ----·-------------·-·-···--

We carry Apple 11+ from 
Bell & Howell 

16K RAM Cant tor Apple 65 
Apple LOGO 150 
Video Recorder Interface 545 
Super Serial Card 149 
Thu nderclock Plus 119 
ZBO Softcard and CP/M 295 
Parallel Printer Interface/Cable 85 
Integer BAS IC Card 150 
Grappler Interface 139 
Apple Paddle Pair 29 
T G Products Joystick for Apple 48 
T G Paddles 32 
DC Hayes Micromodem 11 299 
Videx 80 Column Card 259 
fullFORTH+ fOf Apple (fig-Forth) 69 
Silenlype Printer and Card 31 O 
Graphics Tablet and Card 645 
Apple PASCAL Language 195 
Apple FORTRAN 160 
We stock EDUWARE Software 
GENIS I Courseware Development System 185 
Unicom Grade Reporting 250 
Unicom School Inventory (resource mgmt) 250 
Executive Breifing System with fonts 225 

[Icommodore 


We stock the complete 
Commodore Line. Come see 
us for Personal, Business, and 
Educational requirements. 
Educational Discounts available. 

Some used Commodore 
equipment available. 

PETSCAN I $345 base price. 
Allov.s you to connect up to 20 CBM/PET Corrcuters to 
shared disk d11ves and p11nters Completely transparent to the 
user Perfect lor schools or multiple word -processing con· 
figurations Base configuration supports 3 computers. 

VIC 20 239 VIC Superslot 24 
VIC 1515 Pnnter 335 VIC Super Alien 24 
VIC 3K RAM 32 Meteor Run (UMI) 39 
VIC BK RAM 53 VIC Radar Ratrace 24 
VIC 16K RAM 99 Amok (UMI) 20 
VIC 1540 Disk 011ve 500 Snakman 13 
VIC Avengers (Invaders) 24 Rubik's Cube 13 
VIC Jupiter Lander 24 Programmers Reference 15 
Spiders of Mars (UMl l 39 Renaissance !UMI) 39 
VICTORY Softwm far VIC 
Street Sweepers 36 Maze in 3-D 12 
Night Rider 11 Cosmic Debris 9 
Treasurers of Ba1 Cave 17 Grave Robbers Adventure 11 
Games Pack I 12 Games Pack II 12 

TNW 488/103 with DAA 450 
Computers Fust Book of PET ICBM 11 
WordPro 3 Plus • 32K CBM. disk. printer 195 
WordPro 4 Plus • 8032. disk. printer 300 
VISICALC for PET. ATARI. or APPLE 190 
SM-KIT· PET ROI Utllllln 40 
Programmers Toolkit · PET ROM U1ilities 35 
PET Spacemaker II ROM Switch 36 
2 Meter PET to IEEE 0< IEEE to IEEE Cable 40 
Dust Cover for PET 8 
IEEE-Parallel Printer Interface for PET 11 O 
IEEE·RS232 Printer Interface for PET 120 
The PET Revealed 17 
Library of PET Subroutines 12 
SADI lntelhgen1 IEEE·RS232 or parallel 235 
Programming the PET/CIM (Compute!! 20 
Compu1e Fust Book of VIC t 1 
Best of Midnight Gmtte 8 
4Part Harmony Music System for PET 60 

REVERSAL (Spracklen) 32K Apple 28.00 
Data Manager (Lutus) 24 K Apple 40.00 
Data-Graph (Boyd) 48K Apple 40.00 
Apple II Use(s Guide (Osborne) t 2.00 
Introduction to Pascal (Sybex) 10.30 
Pascal Handlx>ok (Sybex) 12.00 
Musical Applica1ions of Micros (Chamberlin) 20.00 
User Gulde to the Unix System 13 
6502 Assembly Language Subroutines 11 
PET Fun and Games 8 

DISK 

SPECIALS 
 II 

SCOTCH (3M) 5" 10/2.45 50/2.35 100/2.30 

SCOTCH (3M) 8" 10/2.60 5012 45 100/2.40 


WE STOCK VERBATIM DISKS 
Try the new Verbatim Head Cleaner Kits 


BASF 5" or 8" 10/2.00 2011 95 100/1 .85 


Wabash 5" 10/1.80 50/1 .75 100/1.70 
Wabash 8" 10/2.25 50/2.20 100/2.1 O 

WE STOCK MAXELL DISKS 
Diskette S1orage Pages 10 for 3.95 
Oisk Library Cases 8" - 2.85 5". 2.15 
Oisk Hub Rings 8" - 50 @ 7.50 5" • 50 @ 6.00 

CASSETTES - AGFA PE-611 PREMIUM 
High rutpuL low noise. 5 screw housings. 
C-10 10/.56 50/.50 100/.48 
C-30 101.73 50/.68 100/.66 

SPECIALS 
EPSON MX-80 Printer with Graltru+ $ 
EPSON MX-80 FIT Printer with Graftrax+ 
EPSON MX· 100 Printer with Graltru+ 
Zeni1h ZVM· 121 Green Phosphor Monit0< 109 
OKIDATA 465 
STARWRITER Daisy Wheel Printer F10 1445 
DCHayes Smartmodem 230 
We Stock AMDEK Monitors 
Watanabe Intelligent Plotter 990 6-Pen 1240 
BMC BM 12A Green Phosphor Monitor 85 
MEMORY for IBM 256K+ f)lrily 500 
Static1de anti-static spray 6 
dBASE II 445 

ALL BOOK and SOFTWARE PRICES DISCOUNTEDsvilertek-Systems_________________ 
SYM· 1 Mlct11Comp1t1r SALE 189 
SYM BAS-1 BASIC or RAE 1/2 Assembler 85 
KTM-2/80 Synenek Video and Keyboard 349 
KTM-3/80 Synenek Tubeless Tenminal 385 

_7f•1rN Idatasystems 
Z90·80 64 K 2170 
Z90·82 64 K. 1 double dens. dnve 2395 
ZJ57 10 Megabyte + Floppy Dnve 4495 
l:J7 1.3 Megabyte Dual Floppy 1495 
Z25 High Speed Printer 1195 
Z19 Video Terminal (VT-52 compatible) 695 
ZVM· 121 Green Phosphor Monitor t09 
All Zenith Software discounted 

ZT· 1 Intelligent Communications Terminal 550 
Zl 00 16-blVB-bit System CALL 

A 
ATARr 
SPECIALS 

800 Corrouter 675 Microsoft BASIC 12 
400·16K 269 MISSILE COMMAND 29 
810 Disk Dnve 440 ASTEROIDS 32 
825 Printer 629 STAR RAIDERS 37 
850 Interface 170 Space Invaders 32 
Inside Atari DOS 18 Music Composer 45 
Paddle Pair 19 Chess 30 
Joys11ck Pair 19 Anchor Modem-Atari 89 
16K RAM 69 PAC-M AN 36 
32K RAM 99 CENTIPEDE 36 
Pilot 68 First Book of Atan 11 

Wnte for pnces on other Atari items 

. WRITE FOR CATALOG 
252 Bethlehem Pike A B C I AddS125perorderforsh1ppmg WepaybalanceofUPSsurface 
Colmar, PA 18915 215·822·7727 ompu ers chargesonallprepa1dorders Pnceshstedareoncashd1scount 

basis Regular p11ces slightly higher Prices sub1ect to change 
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http:10016.60
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KMMM Pascal far PET/CBM $85 FORTH for PET 
A subset of standard Pascal with extensions. Self Calculating BY L C. Cargile and Michael Riley $50 
• Machine laf9)age Pascal Source Editor with cursor 
oriented wirKlow roode 

• Machine ~age P·Code C~ler ~ DATA BASE 
REPORT WRITER 

Features include: 
lull FIG FORTH roodel. 
all FORTH 79 STANDARO extensions. 

• P-Code to machine language translator for ~timized 
object code ftr PET/CH Ct.,.00 MAILING LIST structured 6502 Assembler with nested decision making 

macros. 
• Run-time package 
• Floating point capability 
• User manual and saflllle progams 
Requires 32K Please specify configuration 

EARL far PET (disk Ille based) $65 
Ulllr. Aw.Mir. Rlilcallr, U1br 
Generates relocatable object code using MOS Technology 
rmernonics. Oisk file input (can edit files larger than 
memory). Links ,rrultiple object progams as one memory 
load. Listing output to screen Of printer. Enhanced editor 
operates in both command mode and cursor oriented 
"wiroow" mode. 

FLEX·FILE is a set of nexible, friendly programs to alloW 
you to set up and maintain a data base. Prlnt files with a 
versatile Report Writer or a Mail label routine. Pro­
grammers will find it easy to add sulxoutines to their own 
programs to make use of Oata Base files. 
RANDOM ACCESS DATA BASE 
f'.ecord size limit is 250 ctiaracters. The rumber of records 
per disk is ijmited only by the size of each record and the 
rumber of records pe1 disk is limited only by the size of each 
record and the arrount of free space on the disk. File 
maintenance lets you step fOfWaid or backward through a 
file, add, delete. or change a record. go to a rumbered 
record, or find a record by specified field. The Fioo o:mnand 

lull screen editing (same as when programming in 
BASIC). 

auto repeat key. 
sample programs. 
standard size screens (1 6 lines by 64 characters). 
150 screens per diskene on 4040,480 screens on BOSO. 
ability ro read aoo write BASIC sequential mes. 
introductory manual. 
reference mar.Jal. 

Runs on any 16K or 32K PET/CBM ~ncluding 8032) with 
ROM 3 or 4, and CBM disk drive. Please specifyconfigixation 
when ordering. 

Available soon: 

RAM/ROM locates any record when you enter all (or a portion oQ 1he 
desired key. Field lenglhs may vary from record to record to 

Metacompller for FORTH $30 
simple metacompiler for creat ing compacted object code 

for PET/CBM 
4K or SK bytes of soft ROM with optional 
battery backup. 
RAM/ROM is compatible with any large keyboard machine. 

allow maximum packing of information. Files may be SOl1ed 
by any field, and any freld may be specified as a key. 
Sequential files from other programs may be converted to 
Flex·File format and Flex·File records may be converted to 
sequential (WordPro, PaperMate. other word processors 

which can be executed iooependently (withoul the FORTH 
system). 

PaperMate 
Plugs into one of the ROM sockets above screen memory to may also use Fle.x·Fife data). Maximum record size. fields 60 COMMAND 
give you switch selected write protectable RAM. 
Use RAM/ROM as a software devek>pment tool to store data 
or machine code beyond the normal BASIC range. Use 
RAM /ROM TO LOAO A ROM image where you nave possible 

per record, and order of fields may be changed at any time. 
MAILING LABELS 
Wrth typical record size of 127 characters. each disk can 

. tJandle over 1000 records (about 2800 with 8050 drive). 

WORD 
PROCESSOR 
by Michael Riley 

conflicts with more than one ROM requiring the same socket. Labels may be printed any rumber wide, aoo may begin in 
Possible applications include machine language sort (such as 
SUPERSOR1). universal wedge, Extramon. etc. 
RAM/ROM • · 4K $85 
RAM/ROM • · BK 120 
Battery Backup Option 30 

SUBSORT by James strasma $35 
Subsort is an excellent general purpose machine language 
sort routine lor PET/CBM computers.Sorts both one and two 
dimensioned arrays at lightning speed in either·ascending or 
descending order.Other fields can be subsorted v1hen amatch 
is found, and lields need not be in any special order.Sort arrays 
may be specified by name. and fields are random length. 
Allows sorting by bit to provide 8 ca1egories per byte. The 
routine works with all PET BASICS, adjusts to any memory 
size. and can co-exist with other programs in high memory. 

SuperGraphics 2.0 

any column 1XJ5ition. There is no limit on the rumber or order 
of fields on a label, and two or three lie/di may be joined 
together on one line (like first name. last name, and tttle). A 
"type of customer" -field allows selective printing. 

REPORT WRITER 
Print any field in any column. For rumeric fields. use 
decimal point justification (and round to any accuracy). 
Oefine any column as a series of mathemati~al functions 
pertormed on other columns. These functions include 
arithmetic operations aoo various log and trig functions. 
Pass results of operations such as running total from rr:IN to 
roo. At the end of the report, print total and/or average for 
any column Complete record selection, Including field 
wtthin range, patlern match, aoo logical functions can be 
specified individually or in combination with other 
parameters. 
FLEX·FILE BY Michlel Riley $80 
Please specify eQUiprnent configuration when ordering. 

Paper-Mate is a full-featured word processor forCBM/PET. 
Paper-Mate incorporates 60 commands to give you lull 
screen editing with graphics for all 16K or 32 K machines 
(including 8032), all printers, and disk or tape drives. 

For writing text. Paper· Mate has a definable keyboard so 
you can use either Business or Graphics machines. Shift 
lock on letters only, Of use keyboard shift lock. All keys 
repeal 

Paper· Mate te.xt editing includes floating cursor, scroll up 
or down, page forward or back, and repeating insert and 
delete keys. Text block handling includes transfer, delete. 
append, save. load. and insert 

Al l formatting commands are imbedded in text for 
COfnplete control. Comrnaoos include margin control and 
release. column adjust 9 tab settings, variable line spacing. 
justify text center te.xt aoo auto print form letter (variable 
block). Files can be linked so !hat one command prints an 
entire maruscripl AU1o page, page headers. page numbers, 
pause at end of page, and hyphenation pauses are included. 

NEW Vmlon with TURTLE GRAPHICS 
Supe1Graph1cs. by John Fluharty. provides a 4k machine 

language extension wtuch adds 35 full leatured commands to 
Commodore BASIC to allow fast and easy plotting and 
manipulation of graphics on the PET/CBM video display. as 
wel l as SOUNO Commands. Animat ions which previously 
were too slow or impossible without machine language 

COLOR CHART co1orV1deoBoard $125 
Up 10 8 colors and high resolullon graphics I 128 x t 92 rn 2 
col01s). Genera1es compos11e video for use with mon11or 

PEOISK II from cgrs Micrutech 

Unlike most word processors. CBM graphics as well as 
text can be used. Paper-Mate can seoo any ASCII code 
over any secondary address to any printer. 

Paper·Mate functions wtth 16/32K CBM/PET machines. 
wnh any printer, aoo with either cassette or disk. 

To order Paper·Mate. please specify configuration 
l'l,.r-Mll1 11 •lsk Ir 11,1 40.00 

sulxoul1nes OON can be programmed directly 1n BASIC. Move 
blocks (or 1ocketsh1ps.etc.). or enlire areas of thescreen with a 
single.easy to use BASIC command. Scroll any port ion of the 
screen up. down. left. or right Turn on or ott any of the 4000 
(8000 on 8032) screen pixels with a single BASIC command. 
In ~igh resolution mode.draw vertical,horizontal. and diagonal 
lines Oraw a box. fill a box. aoo move it around on the screen 

s· 40 track. 1 drive, 143K 
s· 40 track. 1 drive. 286K 
8" IBM 3740 format 77 track. 250K 

PROGRAM YOUR OWN EPROMS 

$525 
690 
995 

PaperMate works on 16K VIC Computer also 

BASIC INTERPRETER $200 
Oesigned to support the CBM 8096 (8032 with add-on 64K 
board). Afull interpreter implementation to automatically take 
advantage of the extra memory available to the 8032. 

with easy to use BASIC commands. Plot curves using either 
rectangular or polar co·01d1na1es (great for Algebra. Geomelry 
aoo Trig classes) 

The SO UNO commands allow you to 1ni11ale anote or series 
of notes (or even several songs) from BASIC. and !hen play 
them in the background mode without intertering With your 
BASIC piogram.This allows your piogram to run at lull speed 
with simultaneous graphics aoo music: 

Seven new TURTLE commaoos open up a whole ·new 
dimension rn graphics. Place the TURTLE anywhere on the 

8111•111 lrn l1r PET/CBM S79 
EPAOM Programmer with software for all ROM versions. 
Includes all hardware and software to program or copy 
2716 and 25J2 EPROMs. 

----­
PORTMHER DUAL RSZ 32 SERIAL PORT 63 
Two pons with lull bipolar RS232 rutter1ng. Baud rales from 
300 to 4800 For PET/CBM. AIM. SYM 
CH hltnri 

BPI 6111111 Lltl11r ­ 8032/8050 300 
BPI ACQIHIJ R1Ct1n•l1 ­ 8032/8050 300 
BPI lmatDl'f - B032/B050 300 
BPI Job Casting 300 
BPI P1yrull 300 

JINSAM Data Base Management System 
for C BM. Compiehensive version available for most 
conllgura11ons 

screen. set his OIRECTION . turn him LEFT or RIGHT. move Legal nme Accounting Package 445 COPY-WRITER Word Processor 159 
him FORWARD. raise or lower his plotting pen. even flip the Medical Accounting Package W01ks like expensive word p1ocesS01s. plus tias added 
pen over to erase. Turtle commands use angles measixed in Clow Jones Portfolio Management 129 features like double column pi 1ntrng.and shorlhaoo generator. 
degrees. not radians. so even elementary school children can 
create fantastic graphic displays. 
Specify machine-model (aoo size).ROM type (BAS IC 3or 4) 

SuperGraph1cs (disk or tape) S 40 
Supe1Graph1cs 1n ROM 55 
Volume discounts available on ROM vers10n for schools. 

Personal Tax Cak:ulator 
Wordcraft 80 Wordprocessor Package 
Pascal Development Package 
Assembler Oevelopment Packaoe 
Intelligent Terminal Eroolator 
Softpac·1 (Competitive Software) 

65 
325 
235 
99 
30 
29 

For PET/CBM and Apple 

CASH MANAGEMENT SYSTEM $45 
Easy to use. Keeps track of cash disrursements. cash 
receipts. cash transfers. expenses for up to SO calegories. 

· WRITE FOR CATALOG 
252 Bethlehem Pike AddS125perorderforsh1ppmg WepaybalaoceofUPSsurtaceA B C I 
Colmar PA 18915 215-822-7727 ompu ers chargesonallprepa1dorders Pnceshstedareoncashd1scount 

' basis Regular prices slightly higher Prices sub1ect to change 
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There art' so 111e solid arg11111enls i 11 Ja vor ofavoiding 

BAS/C's IN PUT co111111a11d. This article offers so 111r
1 

suggestions and substilulionsfor Apple, PETICBM and 
\ IC users. 

·Banish INPUT 

Statements! 

Richard Cornelius 

Deportment of Chem istry 

W1ch1to State University 

Wichita. l<S 


Nearl y an y useful microcomputer program re­
quires the user to enter information thrnugh the 
keyboa rd . Game paddles, joysticks, lig ht pens , and 
voice recognition all have thei1· places , but rarel y 
do these techniques di place keyboard input en­
tirel y in a program. Give n the importance or 
keyboard input, a ttention shou ld be given Lo 

handling it properl y. 
On microcomputers, the BASIC language 

supports two kinds of statements that can be used 
to transfer infornrntion from the keyboard to the 
program: GET and INPUT. Each of these state­
ments has it trong points and its weak points. 
The principal ad va ntage o f the INP T statement 
is that it is easy to use. n fo rtunately, it has a serious 
"'eakness: when an INP T tatement is used, 
control of the progrnm is relinquished to the com­
pute r. ntil RET R.\.J is pressed, the computer i 
in control and may do some things that a re not 
desirable. 

The dangers of IN P Tare so grea t that I 
have totall y abandoned its use when writing pro­
g ram. that others will use. In this article I will tel l 
you wh y I don't use it and will show yo u how I do 
\\hat IN PUT statements do (and do it better) by 
using GET ·tatements. My ex perience is limited 
primarily to the PE-I and Apple I I computers, but 
the same principles ca n be applied to othe r com­
pute rs as well. [R e/erm ces here lo "PET" a/1ply as wl'ff 
lo lhe VIC.] 

The INPUT Statement 
First le t us examine the INPUT statement to see 

why it is troublesome. The simplest form of the 

INPUT statement is illustrated by the following 

statement: 


100 INPUTN 

On either the Apple or the PET, when the program 
reaches this statement a question mark and a 

fl ashing cursor appea r on the screen (provided , of 
course, that on the Apple text page one is being 
di splayed ). and program o peration comes to a halt. 
The user ma).' type in nea rl y any cha racter, but the 
computer ta kes no action until RET UR is pressed . 
Wh ile the compute r waits for that magic RETURN 
key stroke, even the STOP key on the PET or 
CTRL-C on the Apple are inoperative. When 
RETU RN is press cl, the va riable 1 is set Lo be 
whatever number was typed in . A more useful 
form of the input statement provides a prompting 
statement for the user. A typical statement might 
loo k like this on the Apple: 

110 INPUT " ENTER YOUR NAME, PLEASE: "; 
NAME$ 

When the quotation marks are used on the Apple , 
the question mark of the IN PUT statement is 
upp1·essed. If you want a question mark to appea r , 

yo u can always add it within the quotation marks. 
In the sample statement 110 no question mark has 
been used since no question is as ked. A space is 
placed within the quotatio n marks a ft er the colon 
to prevent the prompting state ment and the user's 
input from running togethe1·. On the PET the 
question mark cannot be uppressed . T he best 
approach (if you must use IN P Tstatements) is to 
use a p rompting statement in the form ofa question. 
On the PET computer the function of statement 
120 might be better served by a statement such as 
this one: 

120 INPUT "WHAT IS YOUR NAME"; NAME$ 

When the program encounte rs this line, it will 
print on the screen 

WHAT IS YOUR NAME? 

because of the mandatory question mark proYicled 
by the computer. 

Each o r the BAS IC ·t:itements that has been 
presented also re ults in the pre. ence of a flashing 
cu rsor afte r the input prompt. T he presence of the 
cu rsor o n the screen can be highl y distracting and 
may or may not be desirable. Programmers need a 
cursor during ed iting procedures and may be 
conditioned to expect one o n the screen, but the 
best practice is for the programmer to decide 
whether a curso1· should appear. The use of the 
IN P T statement removes that decision from the 
hands of the progn1mmer. 

A Greater Weakness 
Although the removal of control from the pro­
grammer is undesirable, a more significan t 
shortcom ing of the IN PUT statement i that it 
wrests control from the use r. The IN PUT statement 
essentially ha lts a ll action by the computer until 
RETURN is pressed . After RETURN is pressed , 



• Superior print quality 
• Easy to use on single sheet letterhea 
• Switch selectohle 10, 12, 15 pitch and proportional spacing 
• Bi·directionol with shortest path seeking 
• Poper handling accessories easily ovoilohle 
• Interchangeable printing wheels and ribbon cartridges 
• B·hit parallel interface standard 

ORDERING INFORMATION: 

ADVANCED ·shown with optional Single Sheet Feed: $495.00 

INTEGRATED Other optlons available :a.i.D. 
Bi-Directional Tractor Feed: $149.00 DEVELOPMENT 
RS 232C Interface: $100 .00 

5901 John Martin Dr., Suite 140 IEEE 488 Interface : $100 .00 
Minneapolis, MN 55430 
Telephone: 612/561-1645 

Send check or money order. Include $15.00 for ship· 
ping anywhere in the Continental U.S. C .O .D.'s no 
extra charge. 
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the compute r examines what has.been entered 
and , if it can , assigns the data that have been entered 
to the variable in the LN PUT statemcnl. T he com­
pute r may also take some other ac tio n , de pending 
upon what has been ente red . For exa mple, if 
"THREE" (followed by a RET URN) is typed as a 
res pon e to the question mark resul ting from 
state ment I 00, the compu te r will res pond with 

?REENTER (on the Apple) 

or 

?REDO FROM START (on the PET) 

If the num ber 11 ,324 is typed and then RETURN 
is pressed, the computer will come back with 

?EXTRA IGNORED 

because it understands the comma as a delineator 
which ends one in put va lue and gets read y fo r the 
next. It tries to in te rp ret the num ber 11 ,324 as the 
number 11 followed by the number 324. 

Statements 110 and 120, which use the str ing 
variable NAME$, d o inci-ease somewhat the control 
the programmer has in fo rmulat ing a response, 
since e ithe r n um ber · or leu ers may be typed in. 
Howeve1-, if the user types in he r name as "DOE, 
J A NE" the compu te r will once again res pond 

?EXTRA IGNORED 

as it assigns "DOE" Lo NAME$ and disca1·cls 
"J ANE", fo r which it had no va riable name. T hese 
e r ro r messages may be fa milia r and dec iphe rable 
to a compute r prog ram mer , but they will likely 
appea r strange and cry ptic to the unini tiated . 

Not only do these compute r-ge ne rated re­
sponses pe rplex the use r , bu t they a lso defy the 
programmer . If the use r , after findin g "THREE" 
an unsatisfactory inpu t, tr ies "FOUR". "FIVE", 
etc.. the tex t on the screen may be scrolled o ff the 
screen into oblivio n. On the Apple the text window 
could be defin ed (by using POK Es to positions 34 
and 35) to a single line, bu t then the coding becomes 
aw kwa rd and ted io us. Furthermo re. no additio na l 
expla natory message Gtn be provided to aid the 
use r. T he o nl y messages that will appea1· are those 
that the compute r generates . A. a resul t, the use r 
cannot control the program because the program 
canno t control the machin e. 

Othe r related problems also occur. For exam­
ple, the cursor conlrol keys o n the PET re main . 
active while the I N PUT statement has control of 
the machine. T hey can be used to move the cursor 
any place on the sc reen. I f the insert key is pressed 
before the cursor control keys , the res ults can be 
tota ll y meaningless to the novice use r. Finall y, 
CLEAR can wipe o ut the entire screen. On the 
Apple the left ar row key is used to bac k up in o rder 
to reenter cha racte rs, but if it is pressed before any 

ch a ract~rs a re entered o r a fte r the cursor is moved 
back to the original spot, the cursor moves to the 
beginning of the nex t line . These movements are 
beyond the control of the programmer. T hus, the 
user may inadve r te ntl y ente r data someplace other 
than where the programmer intended and could 
destroy a portion o f a display that was intended to 
re main on the sc reen. 

Most COMPUTE! reade1·s have enough com­
pu te r experie nce to understand how the p roblems 
with the INPUT stalement a rise and , as a result, 
will probably ge t_ in to difficul ty only rarely. The 
person just beginning . however , may become dis­
couraged when greeted by uninte1·pretable re­
sponses and by disrupted screen images. T hat 
person may not come back to the computer again or 
may return less frequentl y. Even the experienced 
use r will find that programs free o f these problems 
are easie r and more enjoyable to work with. T he 
mo ral of the story is that if you want your programs 
to be widely used (who doesn' t?), then stee r clea r of 
IN PUT statements. 

The GET Statement 
IN PUT is the o nl y BASI C command that directl y 
accepts multi-key e ntries and. ass igns to variables 
the values enlered from the keyboard. If INPUT is 
to be avoided , what can be used to replace its func­
tio n? T he answer is the GET stateme nt. Do you 
protes t that GET is o nl y for single cha racte r entry 
of da ta? The one-characte1·-at-a- time feawre of 
GET is precisely its ad vantage. By workin g this 
advantage to the fullest, the INPUT sta tement can 
be simulated and greatly improved upon. 

T he GET sta tement ope rates di ffe rently o n 
the differen t compute rs. On the Apple the GET 
statement halts the operation o f the program and 
displays the fl ashing cu1-sor until a key is p ressed . 
Any key press (exc:ept fo r the SHIFT o r CTRL 
keys by themselves) will continue the ope1·ation or 
the program. The cursor appears (if the text screen 
on the Apple is showing) while the computer awaits 
action at the keyboard . On Commodm·e machines 
the GET statement works qui te differen tl y. When 
the sta temen t is encoun tered in the program, the 
program is not ha lted . Instead , whichever key has 
been pressed (i f any) is transmitted to the vaTiable 
in the GET statement. 

Although im portant diffe rences exist in the 
way that the GET statement is handled on the two 
diffe rent machines, probably ne ithe r way should 
be regar.ded as supe1-ior. Each approach has its 
ad va ntages and disad vantages. Pe rhaps more 
impo rta nt is that the way that one compute1· handles 
the GET state ment can be imitated by appropriate 
state ments on the olhe r compute r. 1 o make the 
computer halt its act ion , show a llashing cursor , 



VOICE 1/0 THAT WORKS! 
for the COMMODORE and APPLE II computers VIC20 INTERFACING BLUE BOOK 

Did you know that your VIC can be used lo 
contro l a 99¢ toy motor so elrect lvely that it 
runs like a precision machine? Or that you can 
build an accurale digital lhermometer using 
1he VIC and lour other par ts cosllng less lhan 
$5? -

IE'T' com~ut.cr ·c 4QQ;i;:i # 

,. 
For voice oul put. COGNIVOX dlgl11zcs 

and stores the voice of the user, usi ng a 
data compress ion aJgori thm. This method 
offers lour major advantages: First there 
are no restricllons to the W()(ds COGNI· 
VOX can say. If a human can say It. COG· 
NIVOX wlll say ii too. Second, It is very 
easy to program your favorite words. Just 
say them in lhe microphone. Third. you 
have a choice of voices: male. female, ctiild, 
fo reign. Fourlh and foremost , COGNIVOX 
sounds very, very good. Nothing in lhe 
market loday can even come close 10 !he 
quality of COGNIVOX speech ou tput. You 
can ver i ly lhis yourself by calling us and 
asking to hear a COGNIVOX demo over 
lhe phone. Hearing is bel iev ing. 

A COMPLETE SYSTEM 
COGNIVOX comes assembled and test· 

ed and ii includes microphone, so ftware. 
power supply, built In speaker/ampllt/er 

It is easy 10 write your own talklng and 
listening programs too. A single stale· 
ment In BASIC is all that you need to say . 
or recogn ize a word. Full ins1rucllons on 
how to do II are given in !he manual. 

COGNIVOX model VIQ.1002 will work 
with all Commodore computers with at 
leasl 16k ol RAM. Model VIQ.1003 re­
quires a 48k APPLE II+ with l disk drive 
and DOS 3.3. 

ORDER YOUR COGNIVOX NOW 
Call us al (805) 685- 185~ belween 9am 

and 4pm PST and charge your COGNIVOX 
to your credit card or order COD. Or send 
us a check in the mail. specifying your 
computer. Price tor eilher model of COG· 
NIVOX is $295 plus $4 shipping in lhe U.S . 
(foreign add 10'/, we ship AIR MAIL). 

VOICETEK 

These and other 18 Interfacing projects 
selec led tor uselulness. ease of consl,uctlon -
and low cost are detailed in Che VIC·20 Inter· 
fac ing Blue Book, a veritable gold mine of prac· 
1ical lnformallon on how to build avar let·y or In· 
terfaces for your computer. 

Projec1s Include: Connecting VIC to your 
s1ereo; Plckprool dlgllal lock; Capocllance 
meter: Liquid level -sensor; Telephono dialer; 
Voice ou1pu1; 8K/18K RAM/ROM expansion; 
128K RAM expansion; fl.b l! precision O/A; fl.b it 
AJO converter: MX·80 printer Interlace and 
more. 

Wrltlen by a college professor In a fr lendly 
and lnformalive style, the Blue Book gives you 
theory of operation, schematics, program 
listings, parts list , construction hints and 
sources of materials for each one ol the 20 pro. 
jects. 

If you wan! to get the mos! out of your VIC 
!his book Is a must. Even If you don' I p la n to 
build ony ot Jhe projecls, 1ho Blue Book Is a 
va luable source of Information on what can be 
done wllh the VIC. Cost is $14.95 (less lhan 75¢ 
per projecl!). 
WORD WHIZ 

Here ls a no-hills word processor that does 
the job and Is so small It leaves p lenty of 
memory lor your tex t. Yet If otters lu ll screen 
edit ing and easy save of work in progress on 
casse11o, by taking advanlago ol VIC'S bull i·ln 
text manlpulallon capabllllles. WORO WHIZ 
prin ts ou t on the 1515 prin ter and Is a bargain 
at S9.95. 
WORD WHIZ/80 

For classy looking output. this version of 
WORD WHIZ will drive an EPSON MX-80 (See 
Interlacing in fo in Blue Book above). Get letter 
Quallty printing for only $14.95. 

Above prices include pos tage In Iha 

CBM .• CATALOG 

Now there 1s a catalog reporting 
system for COMMODORE CBM 
computers. 

FEATURES: 
• 	 realtime inquiry 
• 	 report generator 
• 	 enhanced directory function 
• 	 wildcard search for volumes and 

files 
• 	 written in basic 
• 	 fast and easy to use 

cat no. r110-v01 $19.95 
specify 4040. 8050, 8250 

MSC software 
1513 Aviation Blvd. 
suite a1333 
Redondo Beach. CA 90278 

trademark 
Commodore Business Machines 

New Product 

FOR COMMODORE SYSTEMS. 


The Commander 

Th is 4K ROM contains exclusi\/e programmable commands. These powerful commands contain an 

enhanced COMMON runctlon which RETAINS ALL VARIABLES AND ARRA VS. 
A li s1 ot some o f 1hese COMMANDS WITH COMMON, which unlil now were only avai lable on 

1arge sys1ems. are INSERT, DELETE, APPEND, and RE-DIMENSION. 

INSERT· Loads a program or subroutine lnlo Jhe beginning. middle, or belween specific line numbers 

of a runn ing program. wi thou1 losing var iables or arrays. Program execut ion will continue at any line 

number. even a new line number just inserted. lnser1 also allows inserting any pa r1 of a program or subroutine. 

DELETE· Deleles any port ion o f the runn ing program belween specified line numbers, under 

program con1ro1, with COMMON lunc1ion , and contin ues execul ion. All deleled memory is recla imed. 

and al l var iab les/a rrays are reta ined . 

APPEND · Appends anolher prog ram or subroullne (or any pan thereol) 10 the end o l 1he runn ing 

program. and con1inues execul lon withou t losing variables . 

RE-DIMENSION· Allows dynamic re -dimension ot arrays, while program is runn ing. wilhout losing 
vari ables or any array data. 

Also includedare: ENHANCED GET, STRING, FRAME, PRINTUSING and IMAGE, 
RETURN CLEAR, WINDOW, SPEED DATA and OVERLAY commands. 

Your Commodore needs THE COMMANDER '£- - These new com mands give lhe Commodore syslem 

powerfu l features. alt under program control. The commands are flexible and easy 10 use. in ei1her prog1am 

or direct mode. 
(Includes demo/subroutine diskelle) 
(Florida residen1s add 5% sales Ja x)THE COMMANDER ©: $70.00 (Specify socket $9000 or SAOOO ) 

Voice 110 has come a long way from the 
barely Intelligible computer speech of on­
ly a few years ago. It Is now possible to 
enter dote or commands to your computer 
Just by talking to it and lho computer can 
talk back with clear, pleasant, human 
sounding voice. 

The COGNIVOX models VIQ.1002 (tor 
Commodore) and VIQ.1003 (tor the Apple 
II+) are al the forefront of a new genera· 
lion of Voice 1/0 peripherals that are easy 
to use. offer excellent performance and 
are affordably priced. 

SOME SPECIFICATIONS 
COGNIVOX can be t rained to recognize 

up 10 32 words or phrases chosen by the 
user. To tra in COGNIVOX to recogn ize a 
new word. you simply repeat the word 
three times under the prompllng of the 
system. 

COGNIVOX will also speak wUh a voca ­
bulary of 32 words or phrases chosen by 
the user. This vocabulary is lndependen1 
ol lho recognit ion vocabulary, so a dialog 
w~lh the computer is possible. Memory re­
Qu iromonts lor voice respon se are approx· 
imately 700 by1es per word. 

For applicat ions requ iring more lhan 32 
words. you can have two or more vocabu· 
laries and switch back and forth between 
them. Vocabularies can also be stored on 
dis~ . 

HOW IT WORKS 
COGNIVOX uses a unique s~ ngle-ch ip 

signa l processor and an exclusive non·ll · 
near patlcrn matching algorithm lo do 
speech recognition. This gives rnliablo OP· 
ora t ion at low cost. In fact, the pcrtor· 
mance ol COGNIVOX in speech recogni· 
l ion Is equal or betler to unit s cosling 
many times as much. 

U.S. CA ros, add 6% Jax. Foreign add S2. 
Depl A, P.O. Box 388 Goleta, CA 93116and extensive user manual. All you need 

lo get COGNIVOX up and running Is 10 mict"asignalplug ii in and load one of the programs Also available tor lhe AIM.SS. 
supplied. Call or wrlle tor delalls. 900 Embarcadero Del Mar, Uni t A 

Golela CA 93117 

Bl 
 METRON COMPUTER SYSTEMS ~ 

4505 Jackson Street • Hollywood, FL 33021 


305·962·5183 
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a_nd wait for a keystroke on the Apple requires a 
sing le statement : 

140 GETG$ 

On the P~T \~e can halt progra m action by creatin g 
a loop which 1s closed as long as no key is p ressed : 

150 GETG$ 

160 IF F$= "" THEN 150 


Crea ting a fl ashing cursor requires a little more 
work , but tha t too can be done : 

200 CURSER$(1) •CHR$(18) + "" + CHR$(146) +CH 
R$(157) 

210 CURSER$(2) • "" + CHR$(157) 
220 PASS • l 
230 DELAY • 0 
240 PRINT CURSER$(PASS); 
250 DELAY • DELAY + l 
260 GET G$ 
270 IF G$ <> "" THEN 310 
280 IF DELAY < 24 THEN 250 
290 PASS • 3 - PASS 
300 GOTO 230 
310 PRINT G$ 

111 this routine CU RSER$ is spelled wi th an 
·'£" to prevem the syntax error \\'hich ari ses if the 
\·a riable name CU RSOR$ we re used. T he er ror is 
clue to the embedded BAS IC word "OR" in "C U R­
SOR$". C RSER$( I) is d e fin ed as a reve1·se fi e ld 
c h a rac t e ~· [C H~_$ ( 18)] plus a space(" '') plus a 
re \·erse fi e ld o ff cha rac te r [C HR$( 146)] plus a 
curso r le ft [C HR$( 157)]. CU RSER$(2) is de fin ed 
as a space plus a cursor left characte r. When 
CU RSER$( I) is printed a white block a ppea rs, but 
the p~l s ition o f" printing is moved back to the sta rtin g 
pos1llo n . Whe n C RSE R$(2) is printed a space 
a ppea rs, and the printing po ition is shi fted as fo r 
CU RS ER$( 1 ). T hus, de pending upon the number 
o f times tha t the program has PASSecl th rou gh 
sta te me nt 230, a \\'hite block is e ither printed o r 
el iminated . Sta tements 250 th ro ugh 280 cycle fo r a 
suitable time in terval fo r the fl as h, all the while 
looking to see whether a key has been pressed . 
C ha nging the value o f the constant in 270 changes 
the speed a t \\'hich die cursor fl ashes . 

To have the computer check "on the fl y" 
whethe r a key has been pressed , and to record 
which key has been pressed , requires onl y a single 
sta te me nt on eithe 1· mac hine. On a Commodo re 
com pu te1·: 

400GETG$ 

On the Apple the same action can be accomplished 
with the aid of an IF sta te me nL: 

410 IF PEEK (49152) >127 THEN GET G$ 

The PEE K to location 491 52 checks to see whether 
a key has been pressed . If a key has been pressed , 
the value of tha t location will be 128 or greater. 

GET Replaces INPUT 
Now that both the L PUT and the G ET state ments 
have been examined , it is time to use G ET sta te ­
ments to mimic the cles i1·able fea tures of the IN PUT 
state me nt while el iminating a ll o r the undesirable 
ones. Inp~t su~routines for the Apple a nd the 
PET a re give~ m ~rograms I and 2. The power o f 
these subrou tmes 1s th a t they examine each cha rac­
te r befol'f' it is prinLed. Cha racte rs tha t a re "unac­
ceptable" to the p rogra m are never printed to the 
scree n . 

B:cause of the way these pa rticular subro utines 
are wnt~e n , o nly the dig its ze ro through nin !':'. and , 
depe nd11~g upon the computer , the le ft a rrow key 
o r the DE_L key, a re acce ptable keystrokes . Eve n 
the ~1 se of th~ l a~te r keys is restricted so tha t they 
are 111ope ra t1~1e 1f the l_eng th o f the input str ing 
(I PUUT$) 1s ze ro. Simple changes in IF state­
me nts in these subroutines could be made to all ow 
le tters but no t numbers, o r to accept \\'hicheve r 
characte rs a re meaning ful \\'ithin the contex t or 
the program . Each of these subroutine listin g will 
now be examined in d etail. ' 

In th e first progra m, which is fo r the Apple 
computer, the first executable state men ts are in 
the section labelled " Ini tia lization ." State me n ts 
11 00-1 120 de fin e st rin g variables with eas il y recou-­
n izable names using the C H R$ fun ctio n . T he '=' 
\' a1·iable BELL$ will be used to sound the buil! -in 
speak_e r to in ~li ca te in\'a lid e nt ry . T he C H R$(7) 
used m de fimn g BELL$ is a CTRL-G, which can 
even be used from th e keyboa rd to make a bell 
sound . LEFTARROW$ is th e le ft a rrow key (o r 
CTRL-H ). which will be used to hac k up a nd ma ke 
changes. T he na me REETU RN. has a n ext ra "E"" 
in it so tha t the BAS IC inte rprete1· \\'ill no t O"i\'e the 
syntax error that would resul t from havin u-

.~ 

the 
valid BAS IC word RET U RN embedd ed i ~ the 
na me o r a ,·a riable . ES $ is d efin ed as the ESCa pe 
key. T he na me DEELEET $ is anothe r name in 
which ext ra E's prevent the ge ne ra tion of syntax 
er rors (clue to DEL and LET). When DEELEET $ 
is printed , the compute r bac kspaces . prints a space, 
a nd then backspaces aga in so tha t the ne t effect is 
to shorten the in pu t d a ta by one character a nd 
reposition the (hidde n) cursor. 

The "Main Progra m" section prints out sta te ­
ments d escribin g what the progra m does and then , 
in sta te ment 1270, ca lls the in p ut subrout ine . Since 
the fi ve-digit numbe1· requested is ente red as a 
string variable in the subroutine, sta tement 1280 
de fin es a number variable having the va lue o f the 
num_be r which was e nte red. When the p rogram 
contmues on to say "PRESS AN Y KEY T O CON ­
TI NUE," stateme nt 1330 prevents the cursor from 
appearin g while the computer waits for a 
keystroke . 



VISA accepted . 

BATTEA~E5 
~rlCLLIDED village by the grange , 71 mccaul st. (16) toronto m5t 2x1 telephone 596-1405 

ARBITER 1.4 MUL Tl-USER DISK SYSTEM FOR COMMODORE 4.0 COMPUTERS 
OVER THREE HUNDRED IN USE ACROSS ONTARIO 


Since September 1981 BATTERIES INCLUDED has been installing the ARBITER system in classrooms of Commodore BASIC 4.0 

computers. The computers are connected to CBM Disk Drives and printers. All users have access to al l disk drives and printers plus a host of 

commands to make this system configuration really usable! 

THE ARBITER 1.4 SYSTEM IS READY TO GO! 
FEATURES 

1) Easy instal lation. 

2) Uses no RAM or Utility Sockets. 

3) Up to 32 computers in one system. 
 $150°0 
4) System self init ializes on power up. 

5) Operat ion is completely transparent to the user. 

6) Extended commands allow a friendly multi-user envi ronment. 

7) System design virtual ly eliminates interleaved printer output. 


SPECIAL COMMANDS 
rr1 S - Allows students to protect files with a five character password. A three character user ID is fo rced into the file name. 

(r1 L - Allows the studen s to load protected files if the password code is known . 

LISTC - Used to produce program listings with a Com modore printer. Clumsy OPEN . CMD . LI ST. PR INT# . CLOSE sequence not needed. It over­


comes the listing problems found on other multi-user hardware systems. 
LISTP - Used to get program listings on systems which have an ASCII printer. The cu rsor con rol characters are expanded and displayed in brackets . 

e.g. <home > 

ALL FILE TYPES ARE SUPPORTED - During relative or seq uential file access adelay has been buil t in so thecom puter will retain control of the system 
until the fi le is closed . 

TEACHER UTILITY -A utility is supplied on disk to allow the teacher to prod uce a hardcopy listing and output from any of the protected or unprotected 
files selected. Once the fi les are chosen from the disk directory the teacher may do other tasks while the job is compleled . 

IF YOUR CLASSROOM WAS DESIGNED TO TEACH COMPUTER LITERACY OR 

STRUCTURED BASIC THEN THIS S YSTEM WAS DESIGNED FOR YOU. 


Arbiter and Arbiter 1.4 are copyrights of Batteries Included. 


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. 

f411 Master Charge and ·. ­
11!1 	 ­
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The heart of the program is the input sub­
routine which begins in statement I400. Two in­
i1i a lization steps are the first actions ta ken . T he 
POKE in statement 14 10 clea1·s any keystroke that 
might have been ente1·ed before the subroutine 
was entered, and the variable (INPU UT$) in state ­
ment 1420 is initialized to contain nothing. T he 
PEE K in statemen t 1430 is the same as in statement 
1 3~ 0 and prevents the cursor from appeari ng on 
the screen. Stateme nts 1450 to 1480 control the 
prog1·am £10\\' in response to va rio us keystrokes: if 
RETU RN is p1·essed then the prog1·am RET R s 
l'rom the subrmnine ; if ESC is used, the program 
te rminates; if' th e le fl a rrow is pressed, the routine 
at sla tcmcnt 1600 is executed, and if something 
other than a number is typed, the program simply 
looks for anothe1· key. Ir a numbe r is typed, then 
lhe program checks the number or dig it s 1hat ha ve 
bee n entered (sla tcment 1490), prints out whatever 
member has been entered (statement 1500), and 
bu ilds the input string I P T$ (so named to 
pre,·e nt a syntax e JTor from the presence of' I PUT 
in a va1·iablc name). Sta tements I 600 through 1650 
hacks pace and delete a charac1e1· both from th e 
inpul st1·i11 g and fro m the screen (un like a true 
IN PUT statement) provided that something ap ­
pears on the screen already. 

Writi ng the version of 1h ·sample progTam on 
1he PET is a lilllc nea te r thanks tot he DELetc key 
on th ·keyboard . T his key gives an ASC II code of' 
20 and in sta tement 2 120 is ass igned to the variable 
DE LEETE$. Unlike on the Apple, DEL is not a 
\'alicl BASIC: ,,-,>I'd , so a single "E" ca n fo llow the 
"D" in DELEf.TE$. T he structure of' the two pro­

;:i
oTa rns is the same, but small differences exist in the 
details. T he mechanism for clearing the inpu t 
buffe r in the PET version is simply repeating the 
CET (;$statement ten times . The statements 2450 
a nd 211-()() make th e program wai t for a key to be 
pressed bcf'ore go ing on. The only other significant 
difference is that "Q'' for "Quit" is used to get out 
of 1he routine at an y Lime. No para llel to the Apple's 
ESCape ke ' exists 011 the 40-rnlumn PET. 

Whe n these ro utines are used in place or 
IN PUT sta tements , the program reta ins control of 
th machine and, thus , the programmer can give 
control o f' the prngram to the user. In the pecific 
example sho\\'n, commas cannot be a confusing 
iss ue beca use they never even appear on the sucen. 
If. or course, a programmer wants commas to be 
accepted , then simple changes in the IF stateme nts 
in the subroutines can be used to effect those 
cha nges. In addition , single kcyslrokes (the E.SCape 
kc on the Apple and "Q" on the PET) end the 
program. It is not necessa ry to hit RET RN as it 
would be if a n I PUT stateme nt. were used. 

Use rs opera tin g a program containing GET-

simulated IN PUT sta tements may still be able to 
enter data which has no meaning to the program. 
T he ad van tage over· a standard IN PUT statement 
is that these in valid entri es cct n be ha ndled by the 
program itself. In valid cmries with the actual 
IN PUT statement may be totally beyond the control 
of' the programmer and, t.h re fore, the use r can be 
powe rless. 

Program I. PET Version 

2100 REM **INITIALIZATION** 

2110 REM 

2120 DELEETE$ CHR$ (20) 

2130 REETURN$ = CHR$(13) 

2140 MAXLNGTH = 5 

2200 REM 

2210 REM **MAIN PROGRAM** 

2220 REM 

2230 PRINT CHR$(147) 

2240 PRINT "HERE IS AN EXAMPLE OF HOW GET STATE 


MENTS" 
2250 PRINT "CAN BE USED TO MIMIC AN INPUT STATE 

MENT." 
2260 PRINT "PRESS 'Q' TO QUIT." 
2270 PRINT : PRINT 
2280 PRINT "ENTER A FIVE DIGIT NUMBER: "; 
2290 GOSUB 2400: REM INPUT SUBROUTINE 
2300 NUMBER = VAL(INPUUT$) 
2310 PRINT: PRINT 
2320 PRINT "YOU HAVE ENTERED THE NUMBER";NUMBER 

;DELEETE$;"." 

2330 PRINT 

2340 PRINT "PRESS ANY KEY TO CONTINUE." 

2350 GET G$ 

2360 IF G$ = "" THEN 2350 

2370 IF G$ = "Q" THEN PRINT: PRINT "DONE.": END 

2380 GOTO 2200 

2400 REM 

2410 REM **INPUT SUBROUTINE** 

2420 REM 
2430 FOR I = 1 TO 10: 

NPUT BUFFER 
2440 INPUUT$ = •• 
2450 GET G$ 
2460 IF G$ "" THEN 
2470 IF G$ = REETURN$ 
2480 IF G$ = DELEETE$ 
2490 IF G$ = •o• THEN 

• ": END 
2500 IFG$ < "0" OR G$ 
2510 IF LEN(INPUUT$) 

2 520 PRINT G$; 

G~T G$: NEXT:REM CLEARS I 

2450 
THEN RETURN 
THEN 2600 
PRINT: PRINT: PRINT "DONE 

> "9" THEN GOTO 2450 
>= MAXLNGTH THEN GOTO 2450 

2530 INPUUT$ = INPUUT$ + G$ 
2540 GOTO 2450 
2600 REM 
2610 REM **DELETE IS PRESSED** 
2620 REM 
2630 IF LEN(INPUUT$) = 0 THEN GOTO 2450 
2640 IF LEN(INPUUT$) = 1 THEN PRINT DELEETE$;: ­

GOTO 2440 
2650 INPUUT$ = LEFT$(INPUUT$,LEN(INPUUT$)-l) 
2660 PRINT DELEETE$; 
2670 GOTO 2450 

Program 2. Apple Version 

1100 REM **INITIALIZATION** 
1110 BELL$ = CHR$ (7) 

http:DELEf.TE


1120 	LEFTARROW$ = CHR$ (8) 
1130 	REETURN$ = CHR$ (13) 
1140 	ESC$ = CHR$ (27) 
1150 	DEELEET$ = LEFTARROW$ + " " + LEFTARROW$ 
1160 	MAXLNGTH = 5 
1200 	REM **MAIN PROGRAM** 
1210 	 HOME : VTAB 3 
1220 PRINT "HERE IS AN EXAMPLE OF HOW GET STATE 

MEN TS" 
1230 PRINT "CAN BE USED TO MIMIC AN INPUT STATE 

MENT." 
1240 	PRINT "USE ESCAPE TO EXIT THE PROGRAM." 
1250 	PRINT : PRINT 
1260 	PRINT "ENTER A FIVE DIGIT NUMBER: "; 
1270 	GOSUB 1400: REM INPUT SUBROUTINE 
1280 	NUMBER = VAL (INPUUT$) 
1290 	PRINT : PRINT 
1300 	PRINT "YOU HAVE ENTERED THE NUMBER ";NUMBE 

R •• • 
I • 

1310 	PRINT 
1320 	PRINT "PRESS ANY KEY TO CONTINUE." 
1330 	 IF PEEK (49152) < 128 THEN 1330 
1340 	GET G$ 
1350 IF G$ = ESC$ THEN PRINT : PRINT "DONE.": E 

ND 
1360 	GOTO 1210 
1400 	REM **INPUT SUBROUTINE** 
1410 	POKE 49168,0: REM CLEARS KEYBOARD STROBE 
1420 	 INPUUT$ = "" 
1430 	 IF PEEK (49152) < 128 THEN 1430 
1440 	GET GS 
1450 IF G$ REETURN$ THEN RETURN 
1 460 IF G$ ESC$ THEN PRINT : PRINT : PRINT "D 

ONE.": END 
1470 	 IF G$ = LEFTARROW$ THEN 1600 
1480 IF G$ < "0" OR G$ > •9• THEN PR INT BELL$;: 

GOTO 1430 
1490 IF LEN (INPUUT$) > = MAXLNGTH THEN PRINT B 

ELL$;: GOTO 1 430 
1500 	PRINT G$; 
1510 	 INPUUT$ = INPUUT$ + G$ 
1520 	GOTO 1430 
1600 	REM **LEFT ARROW IS PRESSED** 
1610 IF LEN (INPUUT$) 0 THEN PRINT BELL$;: GO 

TO 1430 
1620 IF LEN (INPUUT$) = 1 THEN PRINT DEELEET$;: 

GOTO 1420 
1630 	 INPUUT$ = LEFT$ ( INPUUT$, LEN (INPUUT$) ­

1) 
1640 	PRINT DEELEET$; 
1650 	GOTO 1430 © 

CONVERT YOUR PET 
INTO ATERMINAL 

$129.95 

RS232 Hardware and cable, 
and sophisticated terminal soft­
ware. Upload and Download, 
communicates in ASCII, status 
line, built·in file translator. A 
complete package, all you 
need is a modem and we sell 
them too. 

Communicate with Compuserve, Source. etc. Upload/ 
Download tollrom 4040 or 8050. Drives ASCII or PET 
Pnnter. Comm. in ASCI I. Status line. Toll Timmer 

Supe1 Save1 Package Deals· 
STCP (1 29.95) and Hayes Smart Modem (279) - S365.00 
STCP (129.95) and Signa'man Modem (99) - S215.00 

3239 Lin~a OrEasTer9 Winslon Salem NC 27106 
191919242889 1919) 748 8446uouse 

FACTORY PRICING 

IN STOCK! IMMEDIATE DELIVERY! 


PLUS 

• MPS 6550 RAM fo r PET 
• MPS 6530-002, -003 for KIM-1 
•MANUALS 
• KIM-3 8K STATIC RAM 

MEMORY BOARD 
• KIM-4 MOTHERBOARD 
•	 KIM PROMMER 

KIM-1 & 4 Compatible 
Eprom Programmer 

• KIMATH 
Chips with 'Listing 

• 	KIMEX-1 EXPANSION BOARD 
KIM-1 Plugoble PROM. Rom 
and 1/0 Boord 

• 	RS-232 ADAPTER 
For KIM-1 

• POWER SUPPLIES 
• KIM REPLACEMENT KEYPAD 

STANDARD MICROSYSTEMS 

* UART's * FLOPPY DISC CONTROLLERS 

* BAUD RATE GENERATORS * CRT CONTROLLERS 

FALK-BAKER 

ASSOCIATES 

382 FRANKLIN AVE. • NUTLEY. NEW JERSEY 07110 

(201) 661-2430 

WRITE OR CALL FOR CATALOG 
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For the Texas lnslru111mls 991-IA wm/mler, this com/mla­
f/ssistNI game rould bl' e11/t•rtai11111en/ al a party ur a 
/mrhi11g tool. Requires less lha11 7000 bytt1s. 

CHARADES 

Stephen Davis 
Dallas 

Remember the "good old days" when you had 
fri e nds over for a party a nd yo u all ended up 
pla ying games? These days, you probably ha\·e 
yo ur guests lined up al ymu- computer to take 
turns at lm·aders or some other one-man game. 

He re is a chance to use your computer to help 
yo u entertain th e whole group with the o ld parlor 
game charades. Charades has always been popular 
as a party game because it a llows many players to 
panicipate, iL is li vely and fast-moving, and it 
genera ll y leads to a good time. 

Fun And Educational 
As well as being a wild and crazy adu lt game, 
charades can be great entertainment fo1· the young­
sLers as well. By altering the data staLe ments in the 
program, you can substitute a cusLom li sL of words 
or ph1-c1ses on any numbe r of subjects , making the 
program quite versatile as an ed ucational tool. 

In Lhe original game, yo u needed someone to 
keep time and score, and you had to take time to 
Lhink of phrases, wriLe them on sl ips of paper, and 
draw them out of a hat. Now the computer can 
take ca re of all those chores for you. Fo1· those who 
have never played , and for those who are just a 
little rustv, here is a brie f rundown of the ru les: 

Alth~ugh as few as two can pla y, it is suggested 
Lhat an eve n number of p layers of six o r more 
participate because th e group will be divided into 
two teams. Playe rs from each team take turns 
palllomiming phrases to be guessed by the other 
members of their team. Phrases may be broken 
i11Lo words or syllable , but the pla ye r may not Lalk, 
write , or form wo1·d s with his lips whi le he is pan­
tomiming. He has two minutes to convey the phrase 
to hi s teammates , and the time he uses determines 
his score . 

A playe 1· shou ld begin by panLOmiming the 
categcwy of the phrase . Categories used in this 
prngram include Movies , Books. _People, ~~ngs , 
and QuoLes and Cliches. Some of th e trad1t1ona l 
sig nal s for Lhese categories in charades are: 

1\lovie - Hold one hand in front of' your face 
and turn the other one in a circle. as if cranking 
an old-time movie camera. 

Buol<- Put hands together, as if praying, th e n 
open them like a book. 

Song - Hold arms out and open mouLh, as if 
s111g111g. 

Pn.rnn - Pat y<;>urself on the head. 

Q1toff' - Hold hands out with two fingers 
out on each , as if putting quotes around 
something. 

Holding up a certa in number of finge r. indica tes 
Lh e numbe r of words in the phrase, wh ich word 
you are acting, or the number of syllables in a 
word. Pinching our ear means that th e word yo u 
are <.Kling "sounds like" the one in your phrase. If 
you are creaLive, you will be good at this ga m e. 

This program displays the phrase for each 
player to study before he pantomimes iL, so situate 
your TV screen so that your tean1mates cannot see 
it. However, Lurn up the volume because the pro­
gram provides an audible "Lime's up'' tone. Gust like 
the one on TV game shows that so rudely mforms 
the contestant that, indeed , she did not win th e 
washer and d1·yer). 

The program listed here is wriuen in TI BASIC 
for th e Texas Instruments 99/4A Home Computer. 
It ta kes advantage of several special routines LhaL 
Lhe TI offers. including sound capabil ities that not 
only provide audible prompts, buL a lso make timing 
loops as accurate as poss ible . Most of till' commands 
ca n be easily convened LO oLher BAS!Cs, buL e x­
planations of Lhe various routines and th e ir func­
tions are documented below. This progra m includes 
I 25 phrases , and, including data, consumes less 
than 7000 bytes. 

II' yo u get hooked on this game, you may wanl 
to subsLituLe your own phrases for varieLy. Adding 
word that are of interest to your group (i.e., com­
puters), foreign words, o r even X-raLed Le rms, 
presenls all kinds of possibilities. Le t your micro 
live n up yo ur next party wiLh this new slan Lon an 
old ga me. 

Learning How The Program Works 
Line I 10 seLs up arrays fo1· 125 phrase. (M$) and a 
counter Lo check for duplications (Z) . Line 120 
assures a different set of 1·andom numbers fo1· each 
"'ame and Lh e counter "Q " keeps Lrac k of how" ' 1-nan y phrases have been played. CALL C:LEJ\R 
simply clears Ll1e screen. The PRINT stat e ments 
(and long strings in DATA statements) h;,l\·e been 
composed fo1· the 28-character screen display of 
the TI . 

The colon in ·11 PRINT staLements indica tes a 
ccuTiage return ·o Lhat Lh e command PR! T 
does n 't have to be re peated fo1· each venical space 
0 1· new line of text. The subroutine aL 1460 (refened 



Money 
Manager ~~===::::::::.J 
By Andrew Bartorillo 
In today 's economy, we all need to 
monitor our expenses more closely. 
Money Manager will help you keep track 
ol your income and expenses and give you 
an easy way to manage your budget. You 
define the categories according to your 
needs, including tax-deductible expenses 
... a great help at tax time. You can also 
reconcile your checkbook with the bank's 
balance. Full lineprinter capability allows 
you to print Items by each category. 
32K (Minimum) Disk: 

Atari;TRS-80 I & Ill; $39 9564K: IBM. • 

plus $2.00 shipping and handling. 

Everest Explorer 
By William Godwin 
& Don Knowlton 
Will you be one of the daring few to make 
it to the pinnacle of Mount Everest? 
Or will you succumb to the lack of oxygen, 
the unexpected violence of the storms, the 
incredibly rough terrain? You, as the leader 
of the Everest expedition, will have to 
choose the route, choose the timing, make 
sure your climbers are well-rested, set up a 
chain of camps and, if you reach the 
summit, get your followers back down to 
base camp. You'll have to manage money 
climbers, Sherpas, tents, oxygen, food and 
fuel. Danger lurks at every step-can you 
get to the summit and return? "Save the 
game" feature on disk. 
16K Tape or 32K Disk: 

Atari ; TRS- 80 I & $19 9 5 
lll;IBM. • 

plus $2.00 shipping and handling 

Language Teacher 
By Cindy & Andrew Bartorillo 

Teachers, students, and those who just 

want to learn a new language-Acorn's 

Language Teacher gives you your choice of 

French or Spanish. 

Use these programs at home or in the 

classroom. Students like this new way of 

learning and/or reviewing a previously 

learned language. Teachers can free 

themselves from tedious preparation of 

vocabulary lists and writing quizzes. 

Each Language Teacher otters hundreds of 

word combinations, verb conjugations and 

phrases. Choose the drill topic and foreign 

language-to-English or vice versa. Option 

for multiple-choice answers plus retest on 

missed items. Gives running percentage of 

correct answers. 

Available: French, Spanish I & II. 


32K Disk: Atari; 
 $ 29 95 
64K: IBM. • 
plus $2.00 shipping and handling 

Lost Colony 
By David Feitelberg 
You are the Economic Manager of the 
world's first space colony. The next 
support ship from Earth Isn't due for 
another 15 years and you have 
Instructions either to make things go 
better or get out of office in shame. 
You must assure the survival of this 
struggl ing space colony- it's all up to 
you. You'll be presented with the human, 
natural and industrial resources of the 
planet. You must allocate labor, explore 
new territories, decide on production 
quotas, determine pay scales and taxes 
for the most productivity -you're armed 
with maps and charts. 10 levels of 
difficulty. "Save the game" feature on disk. 

16KTapeor32K $29 95 
Disk: TRS.SO I & • 
Ill; 4?K: Atari; plus $2.00 shipping 
4BK: IBM. and handling 

,..,,, A£QI!l.f;~q~~Ji: J2q;,,,
~We've Grown On You. 
Our selection of programs for your Atari 400/800 expands with a new program monthly. 
To Order By Phone CALL: (202) 544·4259 
Dealer Inquires Only, Call Computer Software Distributors: (800) 424·3708 

---------------------~I Please send these Acorn Programs: D Please send your catalog I 
I I 
I 1·I Charge to: TOTAL: $_ _____ 


I 0 VISA 0 MASTERCARD 0 CHECK ENCLOSED I 


I CARD NO. EXP. DATE U-9 I 
Name I 

I Address I 
I City State Zip I 
I I 
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to in line 180) plays the song "Charade." At 280, 
the GOSUB 1190 waits for the player to press a 
key before clearing the screen and moving on to 
the next routine. The loop at 530 reads the 125 
phrases into the array (M$), and the loops at 320 
and 340 assure that each team has alternating 
turns and that five rounds make a game. 

To shorten or lengthen the game, change the 
number of rounds (five) in 320. The routine begin­
ning at 950 first indicates whose turn it is, then it 
generates a random number (X) which , when used 
as a subscript to M$, will select which phrase will be 
played next. GOSUB 1380 checks to see if the 
phrase selected has been used so as to avoid dupli­
cation of phrases during the game. In other words, 
once it is "drawn out of the hat," it is discarded and 
can't be used again. (It is unlikely that you will play 
long enough to use all the phrases, but after about 
l.00 have been used, you will naturally notice that it 
takes a bit longer for the computer to select an 
unused phrase.) At I 0 I 0 the program determines 
and prints the category of the phrase (there are 
five groups of 25 phrases); the phrase itself is 
printed at 1140. Again , the routine at 1190 is used 
to wait for a signal from the player to clear the 
screen and start the clock. 

The routine at 1280 is the clock, which counts 
down the time (T) and thus the score. The first 

CALL SOU NO statement in the loop (line 1300) 
plays an inaudible tone (40,000 hz) at -30db for 
750 milliseconds (3/4 of a second), then line 1310 
gives the clock a "tick" by sounding a short (20 
millisecond) 220 hz tone at -1 Odb. 

CALL SOUND is used as a timing device 
because it can be more accurately adjusted than 
delay loops; however, a For-Next loop of, say I to 
250 might be used instead at line 1300. If you 
hold down a key when your phrase has been 
guessed, the clock will stop, thanks to lines 1320 
and 1330, and the last numbe1· displayed (T) be­
comes your sc0t·e for that round. Each loop takes a 
total of one second. To give players more or less 
than the two minutes allowed here, change the 
number (120) in line 1280. 

Lines 1350 and 1360 provide a loud "time's 
. up" tone and reprint the phrase. After five rounds, 

a C-major three-note fanfare (al lines 1240-1260) 
announces the end of that game. The score of the 
winning team is displayed. If you have played 12 
games (and by that time it should be well past your 
bedtime), lines 490 and 510 end the game before 
you run out of data. 

If You Have A Talkative Micro 
The v.il10le idea of charades, of course is to convey 
an idea without speaking. But if you have the Texas 

• Decide between al ternatives • Record maintenance costs• Catalog your possessions• Amortization tables• 15 income &expense categories 
• Budgeling 
• Monthly & yearly accounting 
• Indicate tax deductible items 
• Produce tables & graphs 
• $34.95 cassette 
• Sll.95 disk 

• Compute interest charges 
• Compare various loans 
• Analyze loan terms 
• Manipulate loan parameters 
• S 14.95 cassette 
• 519.95 disk 

• User-definable categories 
• Search cata log for items 
• Record serial F.. purchase price 
• Compute the value ol items 
• 519.95 cassette 
• S24.95 disk 

• Compute recommended choices 
• Manipulate decision parameters 
• Weigh inlluencing factors 
• Save decisions on tape or disk 
• S t9.95 cassette 
• S24.95 disk 

• Itemize insurance payments 
• Track fuel consumption 
• Summarize all costs to date 
• Compute cost ol a trip 
• $19.95 cassette 
• S24.95 disk 



·-=- The smith-Corona TP-1 
_ Daisy Wheel Printer 

-se9500 

• Microprocessor Electronics 
• serial or Parallel Interface 
•Simple, Reliable Mechanism 
Act Now: Umited supply, LOw cost 

In the 1Sth century, a German crafts­ Simple, durable and dependable, TP-1 
man and Inventor named Johannes may be used with word processing 
Gutenberg originated a method of print­ systems. microcomputers and most 
ing from movable type that was used small business systems. 
without significant change until the 20th Now, all your letters, documents, 
century. forms and reports can have the crisp, 

Today, smith corona, one of the professional look you demand - for 
largest manufacturers of small printers 
in the world, gives a whole new perspec­
tive to printing with their electronic text 
printer -TP-1. Gutenberg would surely 
approve of the TP-1, a microprocessor 
controlled, high quality daisy wheel 
printer. It produces perfectly formed . 
executive quality printouts at the speed 
of 120 words per minute. Typewriter 
quality printing at dot matrix prices. 

business or personal use - at an Additional daisy print wheels ..... 54.95 
affordable price. 

Don't delay. Order your TP-1 TODAY at 
the low, low price of $695. 

Micro-Printer Marketing offers 
same day shipping, nationwide service 
and invites dealer inquiries. catalogues 
available. No shipping charges on pre­

Additional ribbons . . .. . . . . . . . . . .. 52.95paid orders. 

llMiCro™ call Micro-Printer Marketing 
Pri11ter. roft~~EE 1~~800·523•9859 MasterCard and visa Accepted 

Marketing In PA call Collect 215 I 4·33-3366 • CEJ 
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Instrument peech ynthesizer unit and either 
the Speech Editor module 01- the T l Extended 
BASIC module, then it i okay to le t your compute r 
do the talking. If you wish , tr adding these lines tu 
1lie program : 

185 CALL SAY("DO YOU WANT INSTRUCTIONS " ) 

275 CALL SAY(P$) 

3 35 CALL SAY("THIS IS . ROUND NUMBER") 

3 36 CALL SAY(STR$(ROUND)) 

4 25 CALL SAY( "NUMB ER 2 #YOU WIN# ") 

465 CALL SAY( "NUMB ER l #YO U WINI " ) 

475 CALL SAY("DO YOU WANT TO PLAY AGAIN") 

515 CALL SAY("GAMES OVER . GOODBYE") 

965 CALL SAY("NUMBER") 

966 CALL SAY(STR$(TEAM)) 

967 CALL SAY( " IT IS YOUR TURN") 

968 CALL SAY(P$) 

96 9 CALL SAY("TO SEE YOUR WORDS") 

1145 CALL SAY( P$) 

1146 CALL SAY("TO START") 

1165 CALL SAY(P$) 

1166 CALL SAY("TO STOP. GO NOW") 

1355 CALL SAY("STO P YOUR TIME IS UP") 


100 	 REM *CHARADES* TI BASIC VERSION 
3/20/82 

110 DIM M$(125) ,Z (l25) 
120 RANDOMIZE 
130 P$=" PRESS ANY KEY" 
140 Q=l 
150 CALL CLEAR 
160 PRI NT TAB(8);"* CHARADES* " 
170 PRINT :::::TAB(6) ;" COPYRIGHT(C)l982" :TA 

B (7); "BY STEVE DAVEIS":::::: 
180 GOSUB 1460 
19 0 INPUT "WANT INSTRUCTIONS? (Y/N) ": Y$ 
200 IF YS <> "Y" THEN 290 
210 PRINT :"DIVIDE GRO UP INTO 2 TEAMS .":"YO 

U WILL PLAY 5 ROUNDS EACH. ":" WHEN 
INSTRUCTED,! PLAYER" 

220 	 PRINT "FROM TEAM# DISPLAYED SHALL ":"P RE 
SS A KEY TO REVEAL HIS ":"P HRASE . HE 
SHOULD STUDY IT" 

230 PRINT " BEFORE PRESSING A KEY TO ":"START 
CLOCK . HE HAS 120 SEC .":" TO 

PANTOMIME THE CATEGORY " 
240 PRINT " & PHRASE TO HIS TEAM .":"HE MAY N 

OT TALK OR WRITE. ":" WHEN THE PHRASE 
IS GUESSED ," 

250 	 PRINT "HOLD DOWN A KEY UNTIL CLOCK ":" ST 
OP S . A TONE WILL SOUND":" WHEN TIME 
IS UP. II 

260 PRINT "THE LESS TIME YOU USE ,":" THE HIG 
"HER YOUR SCORE." 

270 PRINT "CATEGOR IES INCLUDE MOVIES ,":"S ON 
GS , BOOKS , PEOPLE , AND" :" QUOTES & CL! 
CHES . II 

280 GOSUB 1190 
290 GOSUB 530 
300 SCOR( l) =0 
310 SCOR( 2)=0 
320 FOR ROUND=! TO 5 
330 PRINT " ROUND #"; ROUND ::: 
340 FOR TEAM=! TO 2 
350 GOSUB 950 
360 SCOR(TEAM)=SCOR(TEAM)+T 
370 NEXT TEAM 

380 NEXT ROUND 
390 GOSUB 1240 
400 IF SCOR(l)>SCOR(2)THEN 460 
410 IF SCOR(l)=SCOR(2)THEN 440 
420 PRINT ::"CONGRATULATIONS , TEAM #2 !"::"Y 

OU WIN WITH A SCORE OF ": SCOR ( 2 ) 
430 	GOTO 470 
440 PR INT ::" IT 'S A TIE! THAT DOESN ' T HA 

PPEN OFTEN! " 
450 GOTO 470 
460 PRINT ::"CONGRATULATIONS, TEAM #l! "::"Y 

OU WIN WITH A SCORE OF" : SCOR(l) 
470 	 PRINT ::"WANT TO PLAY AGAIN ? (Y/N)" 
480 	 INPUT Y$ 
490 	 IF Q>=l20 THEN 510 
500 	 IF YS="Y" THEN 300 
510 PRINT "GAME OVER . OUT OF DATA ":" TYPE RU 

N TO START AGAIN" 
520 END 
530 PR INT "IN IT IALIZING DATA , STAND BY " 
540 FOR I=l TO 125 
550 READ M$(I) 
560 NEXT I 
570 CALL CLEAR 
580 RETURN 
590 REM *MOVIES* 
600 DATA A MAN AND A WOMAN,MAN WITH THE GOL 

DEN ARM,SOME LIKE IT HOT,MARY POPPIN S 
610 	 DATA WHITE CHRISTMAS , MUTINY ON THE BOU 

NTY , ON THE WATERFRONT , YOUNG 
FRANKENSTEIN 

620 	 DATA AGONY AND THE ECSTASY, T HE WIZARD ­
OF OZ , YOU ONLY LIVE TW IC E, THE 
LITTLE FOXES 

630 DATA DIAL M FOR MURDER, NORTH BY NORTHW 
EST, PSYCHO, LADY SINGS THE BLUES 

640 DATA MEET ME IN ST . LOUIS , THE GREAT ZI E 
GFELD,LAURA,THE EMPIRE STRIKES BACK 

650 	 DATA WHERE THE BOYS ARE, DOCTOR ZHIVAGO 
, DOCTOR STRANGELOVE,2001 A SPACE 
ODYSSEY, TH E TURNING POINT 

660 REM *BOOKS* 
670 DATA VALLEY OF THE DOLLS , THE CAR PETBAG 

GERS, GONE WITH THE WIND, EVERYTHING 
YOU WANTED TO KNOW ABOUT SEX 

680 DATA CATCHER IN THE RYE , THE BIBLE, MAG 
NIFICENT OBSESSION, OLIVER TWIST 

690 DATA WOMEN IN LOVE, JANE EYRE, REBECCA, 
ALICE IN WONDERLAND 

700 DATA THE HOBBIT, FUTURE SHOCK, GOODBYE ­
MR. CHIPS, MOBY DICK 

710 DATA HUCKLEBERRY FINN, WAR AND PEACE , L 
ITTLE WOMEN, GULLIVER'S TRAVELS 

720 DATA BRAVE NEW WORLD, THE SCARLET LETTE 
R, TALE OF TWO CITIES , GIANT, LOLITA 

730 	 REM *PEOP LE* 
740 DATA MARILYN MONROE, MARIE ANTOINETTE , 

GROUCHO MARX , JOHN KENNEDY 
750 DATA MARTIN LU TH ER KING , SOPHIA LOREN , 

WALTER CRONKITE, SEAN CONNERY 
760 DATA ELEANOR ROOSEVELT, JUDY GARLAND, E 

DGAR HOOVER , COLUMBUS 
770 DATA GREER GARSON, RONALD REAGAN, LADY ­

BIRD JOHNSON , NELSON EDDY 
780 DATA JOHNNY CARSON , GEORGE WALLACE, CYD 

CHARISSE, GRETA GARBO 
790 DATA DOLLY PARTON, JOAN CRAWFORD, BETTE 

DAVI S , PAT NIX ON, GEORGE GER S HWIN 
800 RE M *QUOTES&CL ICHE S* 



ARTWORXSCORES ANOTHER 

TECHNICAL KNOCKOUl 


G•::SL DEN GLOVES 
!f(QmJNO 1 

Scene from GOLDEN GLOVES~ ­

HODGE PODG~: tly Marsha Meredith 
(Atari and Apple ) 

NOW AVAILABLE FOR ATA Rl ll 1 lhis capt ivating 
program 1s a marvelous learning device !or child ren 
from l8 months to 6 years. HODGE PODGE consists 
of many cartoons. animation and songs which appear 
when any key on the compu ter is depressed A must 
fo1 any family containing young children. 
PRICE . . . . . . . .$19.95 diskette 

BETA FIGHTER: by Douglas McFarland (Atari. 16KJ 
See who will be the ace gunner in this action game 

set on a spectacula r Martian landscape. BETA 
FIGHTER can be played wi th one or two players and 
uses player/ m1ss1 le graphics and delight ul sound 
effects . 
PRICE . . $16.95 casset te $20.95 diskette 

DRAWPIC: by Dennis Zander (Atar1 l6KJ 
DRAWPIC provides t he user with an unbelievably 

easy way to create screens in graphics modes 3-7. 
Just sit back wi th your 1oystick and use POINT PLOT. 
DRAW LINE. RUBBER BAND fill and COLOR SET to 
create beautiful images on your Atari . Full or part •al 
screen images are saved as str1ng data 1n the program 
and can be instantly recalled and combined into new 
images using machine language subroutines. These 
graphic images can be easily incorporated into your 
own programs. The 1magesof HODGE PODGE and the 
landscape of BETA FIGHTER we re made using 
DRAWPIC. 
PRICE ... $29.95 cassette $33 .95 diskette 

0 ROCKET RAIOERS bv Richa rd Petersen (/\tan 24K ) 
Defend you r as1ero1d base agamsl pulsar t>ombs roe 

kets. lase rs. and the dreaded ··stealth sauc r' as al!ens 
attempt to penetrate your p rotective force held Preci se 
target sighting allows. you to f tre at the enemy using rnag 
net•c impulse nwSislles to help o rotec t vour colony ard 
its v ita l st ructures 
PRICE Sl9.95 cassene $23.95 diskette 

C FOREST FIRE TWO: by Richard Petersen tAta11 24K) 
FOREST FIRE has been enhancea and now offers a l\'.O 

play r mode for head 10 head cornpetn1on 10 see who can 
sur'l•ve. suffer the least oamage and put their fue out flrsr 
User input no-.y delermmes landscape, wmd ano v.eatner 
cond 111ons. of enng llm11less game va11at1on FOREST FIR E's 
excellent co lor graphics have been mace even bener rurnrng 
your computer 1ntc a ~per.detailed hre scanner 
PRICE Sl6.95 cassette S20.95 d•S,Elte 

D FORM LETIER SYSTEM : (Atari Orth Star ana ~ ooie 1 
This 1s I e ideal program tor creating personalized form 

le ter .-,• fLS einu1oys d s1 mplf> o use tei..t editor or p1 u 
duc1ng fully 1us11f1ed letters Addresses are stored m a 
separate file and are automatically inserted into your 
form lener alon~ with a oersonal11ed salu tat ion Both 
letrer flles ano 1·Jdress Ides are compa11b1e w i t ART­
WORX MAIL Ll::Ol 3 Oano 1 EXT EDITOR orograms 
PRICE $39.95 d1skene 

D PILOT: by Michael· Piro (Atari . l 6K) 
Pilot your small airplane to a successfu l landing using 

both 1oysticks to control throttle and attack angle. PILOT 
produces a true perspective rend1l 1on of the runway, 
w_h1ch 1s constant ly changing. Select tram two levels ol 
pilot prof1c1ency 
PRICE . . . . . $16.95 cassette $20.95 d1skette 
D TEXT EDITOR: (Atari and North Star) 

This program is very "user lnendly" yet employs all 
essential features needed lor ser ious te1tt edit ing with 
m1n1mal memory requirements Features include com 
man sense ooerat1on. two d1tterent 1ustif1cat1on techni · 
oues. automat ic line center1nR and stra1Rhtforward 
text merging and mani pu lation TEXT EDITOR files are 
compat1 blew•th ARTWORX FORM LETTER SYSTEM 
PRICE $39.95 d1skelte 
D MAIL LIST 3.0: (Atan, Apple and North Star) 

The very POPUiar MAIL LIST 2 2 has now been up· 
graded Version 3.0 offers enhanced editing capabili ties 
to complement the manv otherfeatures which have made 
this program so POPUiar MAIL LIST 1s unique in its 
abili ty 10 store a maximum number of addresses on one 
diskette (typically between 1200 and 2500 names!). 
Entries can be retrieved by name. keyword(s) or by ZIP 
codes They can be wntten to a printer or to another 
file for complete file management The program pro­
duces I . 2 or J.up address labels and wi ll sort by zip 
code (5 or 9 d1g1ts) or alphabetically (by last name) Fi les 
are easily merged and MAIL LIST wi ll even find and 
delete duplicate entries' The address files created with 
~cf~~ L~~E~ ~~sfE!~ely compatible with ARTWORX 

PRICE $49.95 diskette 

0 THE VAULTS OF ZURICH: by Fel" and Greg Herlihy 
(Atari . 24K. PET) 

Zurich 1s the banking capital of lhe world The nch and 
powerfu l deposit their wealth 1n 11s tamed impregnable 
vaults. But you . as a master thief. have dared to under­
take the boldest heist of the century You will 1ourney 
down a maze ol corrtdors and vau lts, eluding the most 
sophisticated security system in the world . Your goal is 
to reach the Chairman's Chamber to steal the most trea· 
sured POssess•on of all · THE OPEC OIL DEEDS1 
PRICE $21.95 cassette $25.95 diskette 

D BRIDGE 2.0 by Arthur Walsh (Ata ri (24K). Apple 
TRS·BO. PET, North Star and CPI M (MBASIC) systems) 

Rated •I by Creat ive Computing. BRIDGE 2 0 •s the 
only program that allows you to both bid tor the contract 
and play out the hand (on delense or offense!). Interest · 
1ng hands may be replayed uS<ng lhe "duplicate" br1dge 
feature This 1s certain ly an ideal way to fina lly learn to 
play ondge or to gel into a game when no other (human) 
players are rtva1lable 
PRICE $17.95 cassette S21.95 d1skette 

D ENCOUNTER AT QUESTAR IV: by Douglas McFarland 
(Atari. 24K )

As helmsman of R1kar starship, )'_OU must defend 
Questa r Sector IV from the dreaded Zentarians Using
your plasma beam. hyperspace engines and wits to avoid 
Zentanan mines and death phasers. you struggle to stay 
alive Th is BASIC/ Assembly level program has super 
sound. fu ll player missile graphics and real time action 
PRICE $21.95 : assette $25.95 diskette 

NEW PROGRAMS! 


GOLDEN GLOVES: by Douglas Evans (Atari 24KJ 
Use your joystick to jab, block and duck as each 

player attempts to land the knockout punch . This 
unique real-time program brings all of the exci tement 
of ringside to your Atari. GOLDEN GLOVES isa one or 
two-player game, or you can be a spectator as the 
computer controls both fighters. 
f>RICE . . . . .. .$22.95 cassette $26.95 diskette 

CRAZJTACK: by Peter Adams (Atari 16K) 
The Crazies are attacking us and the only defenses 

are th ree MX bases. Missiles can be launched singly 
or in a salvo. but it is doomsday when you run out of 
missiles. 
PRICE .. .. ...$17.95 cassette $21 .95 diskette 

DOMINATION: by Afan Newman (Atari 24KJ 
Between one and six player.; compete for power via 

economic. diplomatic and military means in this 
award-winning game. You must make decisions 
quickly, exercise skillful hand-eye coordination, out­
guess your opponents and cope with random events. 
PRICE . .. . ...$17.95 cassette $21 .95 diskette 

POKER TOURNEY: by Edward Grau 
(Atari 32K, Northstar) 

You are entered in a h igh stakes Draw Poker 
Tournament facing six opponents including Lake­
wood Lou ie, Shifty Pete and Dapper Dan . Each has 
his own style of play and of bluff ing. POKER TOUR­
NEV utilizes the Joker, has true table stakes playand 
each hand is played based on pot odds. The Atari 
version's graphics and sound are superb of course 
(programmed by Jerry Wh i te) making POKER 
TOURNEY the class program of its type. 
PRICE . . . . ...$18.95 cassette $22.95 diskette 

HAZARD RUN: by Dennis Zander (Atari, 16K) 
The sheriff has spotted you and you must make the 

treacherous run thr ough Crooked Canyon past 
Bryan's Pond to the jump at Hazard Creek and safety. 
You can even put the joystick-controlled GEE LEE car 
up on two wheels to make it through some tight spots. 
A lead foot is not always the answer as you dodge 
trees, rocks and chickens in this nerve-racking game. 
HAZARD RUN employs fu ll use of player/missile 
graphics, re-defined characters and fine scrolling 
techniques to provide loads of fast action and visual 
excitement. 
PRICE . ...... .$27.95 cassette $31.95 diskette 

ORDERING INFORMAT10N 


Call ARTWORX toll-free number to order 

direct: 

800-828-6573 

In New York , Alaska. Hawaii call : 

(716) 425-2833 
All orders are processed and shipped 

within 48 hours. 

Shipping and hand/Ing charges: 

Within North America: Add $2 .00 

Outside North America : Add 10% (Air Mail) 

New York State residents add 7% sales tax 

Quantity Discounts: 

Deduct 10% when ordering 3 or more 

programs 

Ask for ARTWORX at your local computer 
store. 

Write for FREE Catalogue listing more 

information about these and other quality 

ARTWORX programs . 


150 North Main Street Fairport . NY 14450 
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810 	 DATA A STITCH IN TIME SAVES NINE , DONT ­
LOOK A GIFT HORSE IN THE MOUTH,CLEAN 
AS A WHISTLE , N"EVER SAY DIE 

820 	DATA REMEMBER THE ALAMO, IGNORANCE IS B 
LISS, HASTE MAKES WASTE, CONTENTED 
AS A COW 

830 	DATA ALL THAT GLITTERS IS NOT GOLD, PUR 
R LIKE A KITTEN, I SHALL RETURN, 

831 	 SHARP AS A TACK 
840 	DATA TO BE OR NOT TO BE, I'LL THINK ABO 

UT THAT TOMORROW, I WANT TO BE ALONE, 
THE 	 BUCK STOPS HERE 

850 	DATA WE HAVE NOTHING TO FEAR BUT FEAR I 
TSELF, THAT'S ALL FOLKS, WHAT'S UP 
DOC, THERE'S NO PLACE LIKE HOME 

860 	DATA DONT COUNT YOU CHICKENS BEFORE THE 
Y HATCH, PARTING IS SUCH SWEET 
SORROW, HOLD YOUR HORSES 

870 	DATA IT'S ALWAYS DARKEST BEFORE THE DAW 
N, HINDSIGHT IS 20/20 VISION 

880 	 REM *SONGS* 
890 DATA SANTA CLAUS IS COMING TO TOWN, STA 

ROUST, MY FUNNY VALENTINE , FEELINGS 
900 DATA MIDNIGHT BLUE , PEOPLE , CAMP TOWN R 

ACES , SOME ENCHANTED EVENING 
910 DATA DO RE MI, I WANNA HOLD YOUR HAND, ­

YESTERDAY, DOWNTOWN 
920 	 DATA HOUSE OF THE RISING SUN, MY COUNTR 

Y TIS OF THEE, THE LADY IS A TRAM~ 
THE MAN I LOVE 

930 DATA ST.LOUIS BLUES, AMERICAN PIE, STOR 
MY WEATHER , OVER THE RA INBOW 

940 DATA YOU'VE GOT A FRIEND , MOON RIVER, I 
GOT PLENTY OF NOTHIN, TRY TO 

REMEMBER , YOU'LL NEVER KNOW 
950 	 REM 
960 	 PRINT "TEAM t ";TEAM;" - IT 'S YOUR TURN" : 

970 	GOSUB 1190 
980 	X=INT(RND*l25)+1 
990 	GOSUB 1380 
1000 REM 
1010 IF X<=25 THEN 1070 
1020 IF (X>=26)*(X<=50)THEN 1090 
1 030 IF (X>=5l)*(X<=l00)THEN 1130 
1050 PRINT ::"(SONG) ":::: 
1060 GOTO 1140 
1070 PRINT ::"(MOVIE)": ::: 
1080 GOTO 1140 
1090 PRINT ::"( BOOK) ":::: 
1100 GOTO 1140 
1110 PRINT : : II (PERSON)":::: 
1120 GOTO 1140 
1130 PRINT : : II (QUOTE&CLICHE) II:::: 
1140 PRINT M$ (X) :::: : 
1150 GOSUB 1190 
1160 PRINT "(HOLD DOWN A KEY TO STOP)" 
1170 GOSUB 1280 
1180 RETURN 
1190 PRINT : P$ :: 
12 00 CALL KEY(0 , KEY , STATUS) 
1210 IF STATUS=0 THEN 1200 
1220 CALL CLELAR 
123~ RETURN 
1240 CALL SOUND(300,523,2,392,3,330,3) 
1250 CALL SOUND(200 , 494 , 2,294 , 3,247,3) 
126 0 CALL SOUND(400 ,5 23 , 2 , 392,3 , 330 ,3 ) 
1270 RETURN 
1280 FOR T=l20 TO l STE P - 1 
1290 PRINT T 

1300 CALL SOUND(750,40000,30) 
1310 CALL SOUND(20,220,10) 
1320 CALL KEY(0 , KEY , STATUS) 
1330 IF STATUS=0 THEN 1340 ELE 1350 
1340 NEXT T 
1350 CALL SO.UND(ll00,220,0) 
1360 PRINT:~$(X):::TAB(l0);"* * *"::::: 1370 

RETURN 
1380 REM TEST -FOR DUP 
1390 FOR Y=l TO Q 
1400 IF X=Z(Y)THEN 980 
1410 NEXT Y 
1420 Z(Q)=X 
1430 Q=Q+l 
1440 RETURN 
1450 REM TUNE 
1460 DUR=25 0 
1470 CALL SOUND(DUR,262,1) 
1480 CALL SOUND(DUR,277,1) 
1490 CALL SOUND(DUR,262,1) 
1500 CALL SOUND(DUR*2,392,l) 
1510 CALL SOUND(DUR,349,1) 
1520 CALL SOUND(DUR*3,262,l) 
1530 CALL SO UND(l00 , 40000,30) 
1540 CALL SOUND(DUR , 262,1) 
1550 CALL SOUND(DUR,277,1) 
1560 CALL SOUND(DUR,262,1) 
1570 CALL SOUND(DUR*2,233,l) 
1580 CALL SOUNDD(DUR , 208 , 1) 
1590 CALL SOUND(DUR , 262 , 1) 
1600 CALL SOUND(DUR*3,196 , l) 
1610 RETURN © 

VIC PET APPLE SOFTWARE 
GRAPHVICS · super graphics pdclo.age 11dd\ 18 comm.ind\ 10 VIC BASIC Plot 1S2 • 
160 points Hires & Multicolor modes on s.ime scn•en• l e• t & graph10 screens 
Save/load pfctures to/from tape or d1\k Req JK/8K e ' pander W is.ample programs & 
user's manua l S2S (S 30]. 

V IC/PET V IGIL · lnl(" rar11ve CamP\ ldn..:ua1iw · Progrdm you r own or plav lhe 9 games 
included Wit h bO + powt-rful commands f d\V 10 lroJrn VIC vemon has 
color and sound {rt>qum•, U( /ftK l~llpdnder) ComplL•te with user's manual SJS (40). 

VIC/PET PIPER THE MUSIC MACH INE · S1mplf•\I w.w 10 compo-.e. conduct and play 
music Comple te control of notes. rr\t\,volunw rf'peith. tf•mpo W ho .implt• 1 ompm1· 
lions and u"'er'\ m anu al s2i; (\ JO). 

VIC HIRESIMULTICOLOR GRAPHICS UTILITIES - Add 8r.1ph1cs to VIC IJASIC Re­
quires NO otra memory Plot pom". lmrs .rnd box<""' m fin e det.itl 104 x 152 points 
W !sample programs ,rnd m anual S20 IS2tJ ). 

l\>I VICfPET TINY BASIC COMPILERS - Produce' tru<' f.>02 code Subwt of AASIC •up­
tol. por ts all floallng pmnt Opt>rat1on"' CompdN h\tin wn11t1on,1I if vou hdvt· memory (1 bK 

PET . BK expa ndrr VI C} ~o r OLD. NfW . 40. ROJ2 PET or VIC with JK /8K e>pa nde r 
S25 (SJO). 

c.\>I VIC JOYSTICK DRAWING · P• 1ntbru1h fo r VIC MUI 1 ICOLOR modi• po r ture< Re­
1°'1" quores JK /8K expa nde r and a 1ovst1ck SH (S 20). 

c.'l/rJ I.CHING for VIC · colorful fortune tPller gives you 1m11e in10 vour life from an Orum· 
tol.~ tal perspect ive Incl ud es manual a nd 27S pa g<" guide R<"q uires 8K 

expander SJO (S35). 

t-1l\>I VIC BASIC Reftronce C•rd • O nlv S2 ~O (S l 00). 
PET MACHINE LANGUAGE GUIDE · hidden talent' on vou r Old_ N1•w or 4 0 ROM 
PETICBM 30+ roullnP\ full y de toolPd S'J (S11). 

PET TINY Puul PLUS + · !'i truc turf'd lanHUdMf' rd1 101 , Compdt•r and lnlt>rpretPr All 
programing constru cli and graphic\ for NlW -4 O!ff0J2 ROMS & J2K memorv Disk 
SSO (SSSL cassette SS> (S60). 

t-ll~ ~~:,l:ret1~r ~YS~~~~~r '~!~A~VP~ c~~~~~!~ c~:t 1J rr~~.1 ';,1n1~~,' t~~i~g;~m.f1'~;~ : 
lores. machine language mterfacf', sample program\, U\N's manuJ I Disk ~SO [S SS ); 
Wloptoonal source code SS S (S90). 

VIC BUOGETEER · G et conlrol of your rapt•n\t-\ w11h l hl\ 111\udl pl.inn('r Rt-quire\ 
3Kf8K ••pande r Ava ilable Septemb., SH (S JO)_ 

VIC MACHINE LANGUAGE GUIDE - Avaoldble Septemh.r S10 (S1 2). 

~ AltACUS SOFTWARE 

WlllllillJJ ~;:,~~:;f!~~. M1 ch1gan 49510 ~-: ~~· I 
ORDERI NG INFOAMATION: 

FREE POST AGE. Uni•" noll•d. P"'"' a rr for caswtte Add ·u .oo per DISK pock•«•· 

Foreign prrcts in [ J. Manual\ avoulJble u•p.irately for mspec11on. cred11a ble toward\ 
purcha~e of sohware S5 00 edch (S 7 00 fotf'iwn) . All orders mu\t be prepaid 1n US Dollan 
via lnternauonal Monev order or bv VISA. MC, ACC ESS. [urocard 

http:c~:t1Jrr~~.1';,1n1~~,'t~~i~g;~m.f1
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F·riends Of·The Turtle 

David D. Thornburg 
Associate Editor 

Battle Of The UFL's 
The development of User Friendly Languages 
(UFL's) is proceeding so quickly that any report is 
likely to be outdated by the time it appears. None­
theless, there is enough interest in the UFL's for 
the Atari, TI, and Apple computers to warrant an 
overview of the best offerings for these machines . 
The user friendl y languages of principal interest 
seem to be PILOT and LOGO. It so happens that 
Atari PILOT (and Apple SuperPILOT) incorpo­
rate turtle graphics. While turtle graphics (common 
lo a ll LOGO's) is not essential for a language to be 
user-friend ly, it helps. 

Rather than detail all UFL's for each computer, 
I wi ll restrict the analys is to Atari PILOT, TI LOGO 
and Apple LOGO. The differences between Apple 
LOC.O and the Apple versions of LOGO produced 
by Terrapin and Krell are deserving of separate 
comment later. (I have just received Krell LOGO 
and will need to use it some more before writing 
about it.) 

What makes the following comparison inter­
esting is the tremendous difference in price and 
features of the three chosen language systems. The 
table summarizes all three configurations. I have 
listed the bare minimum configuration needed to 
make the language work . If you want to save your 
programs, the cost of a recorder must be added to 
the Atari and TI systems. Since all three systems 
require a separate display, I have left that item out 
of the cost analys is . 

The entries in this table reflect questions 
1·eaders have been sending to Friends of the Tu rtle. 

The Atari PI LOT system is the least expensive. 
T his results from the low cost of the computer and 
from the fact that Atari PILOT can be used with a 
mi11i~11um amount of RAM. The increased memory 
!·equ1rement of TI LOGO results in a profoundly 
mcreased cost for that system - a cost difference 
we would not have if we were comparing BASIC's. 
Since Apple LOGO requires both 64K of RAJ\1 
and a disk drive, it is the most expensive of the 
systems. However, Apple LOGO is by far the most 
powerful of the languages under consideration. 

The turtle g1·aphics implementations are ex-

Table. System Comparison; 
Feature AtariJ>ILOT 

Minimum Atati400 
_ System Pilot ­

carlri.d~ 

TILOGO Aeplel:.OCO 

n99/.4A Applellorll+ 
32K - Jangnagecaro 

memoryexp. 
LOGO floppy disk · 
cartridge LOGOllisk 

List $429 
Price 

Visible No 
TurtJe 

Turtle 
Graphics 
Resolution 

Nwnberof 
Simultaneous 4 
Colors 

Total 
Color 16.huesX 
Range 8 liiminances · 

Character 
Foot No 
Editor 

Multiple 
Dynamic No 
T urtles 

Real 
Number 
Arithmetic 

No . 

Unlimited 
Tail-end -Yes 
Recursion 

Recursion 
Depth 8 
Before 
Crash 

Access to 
Joysticks; Y~s 
etc. 

Full 
Stroke No 
Keyboard 

TV 
sound Yes Yes No 
Generator (in LOCO II) 

Direct 
Memory . Yes No Yes 
Access 
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cellent in all three systems_. ~tari PILOT is the only 
one that ~oes not have a v1S1ble turtle, but this can 
be remedied somewhat with the Visiturt program I 
published a few months ago (COMPUTE!, April 
1982, #23). The Atari system has the lowest resol­
ution, but has the greatest color accuracy and 
r~nge of the three languages. A major annoyance 
with the TI system is the "out of ink" error that 
a:ises when trying to create complex pictures. 
Smc7 TI creates high resolution graphics by dy­
namic ~~aracter definition (a topic for a later col­
u~1m), 1t 1s no~ as versatile as a true memory mapped 
display. Multtple velocity turtles (turtles that have 
speeds a.s well as positions and orientations) are 
only available on TI LOGO. Up to 32 such animated 
characte.rs can be created with any of 26 shapes 
formed m a 16 X 16 dot matrix. While the Atari 
hardware allows for such animated characters 
(called players), PILOT users must gain access to 
these through machine language instructions. Of 
the three systems, only TI allows the user to inter­
actively modify or define the shapes of characters 
and velocity turtles. 

If you are content with integer arithmetic any 
of the systems will do. If you must have access 'to 
decimal fractions, only Apple LOGO will meet 
your needs. Interestingly enough, the restriction to 
integer arithme~ic can result in minor graphics 
problems (drawing a regular seven-sided polygon, 
for example) in Atari PILOT and TI LOGO, al­
though these problems can be easily overcome by 
careful programming. 

Re~ur~ion is of two types._ A simple jump to 
the begmnmg of a procedure 1s called tail-end 
recursion. R~cursion involving the use of a proce­
dure that ultimately returns to the calling procedure 
is more difficult since the computer must keep 
track of the sequence and names of all calling 
procedures. As a result, recursion can use up all 
free memory just by keeping track of this informa­
tion. Atari PILOT allows unlimited tail-end recur­
sion (as does Apple LOGO), but allows only eight 
nested procedure calls . 

TI LOGO differs from both Atari PILOT and 
Apple LOGO in that the user is not provided with 
access to joysticks nor to the direct reading and 
alteration of memory. Both Atari PILOT and 
Apple LOGO have the equivalent of BASIC PEEK 
and POKE commands to allow the examination 
and alteration of the contents of arbitrary memory 
locations. 

The keyboard quality is highest for the Apple 
II, although Tl's decision to use a conventional 
keyboard makes that machine easy to use as well. 
My experience is that the Atari 400 membrane 
keyboard is acceptable to children, but is annoying 
to adults accustomed to typewriters . .Since the 

Ata.ri 8~0 ha~ a fine full-stroke keyboard, this 
op.t1on 1s available to those wirnng to pay the higher 
pnce. 

In summary, each system has strong features 
and drawbacks. You are certain to like some aspects 
of each.system. For the price, the Atari PILOT 
system 1s beyond comparison. On the other hand 
~pple LOGO is a powerhouse of a language, and' 
its ~eatur~s are well worth its price. The ease with 
which animated sprites can be created and used in 
TI LOGO makes this system a natural choice for 
anyone interested in animation. 

All three manufacturers are in this business 
for the long haul, so your selection should be based 
purely on needs and budget. 

Apple LOGO And The Sllentype Printer 
Those of you who use the Silentype printer with 
your Apple computer have probably wondered 
how to get copies of the displays of turtle graphics 
created by 1:0G<? p:o~edures. The easiest way I 
have found 1s to m~u~l.1z~ the printer before loading 
LOGO. When you 1mt1ahze a file diskette, it contains 
a progr~m na~ed HELLO. Normally (for LOGO) 
there .will be no statements in this program. How­
ever, 1f you were to boot this disk first rather than 
start with the LOGO disk, the HELLO program 
would be automa~ically run. Since your Apple 
~I ready has one dialect of BASIC in ROM (either 
integer or Applesoft), then you could use a BASIC 
HELLO program to initialize the Silentype printer. 

The Silentype manual shows the numerous 
ways in which the printer's graphic features can be 
s~t up_. The default mode lets the printer print bi­
directionally. One set of dots is printed as the head 
moves from left to right and the second set is drawn 
~sit moves from.ri&'ht to left. While this significantly 
improves the pnntmg speed, the slack in the Silen­
type mechanism causes this mode to produce unac­
ceptabl.e vertical ~isalignment when printing high 
resolution graphtes. The unidirectional printing 
mode does not have this problem. 
. Second, the Silentype normally prints images 
JUS~ as ~hey appear on the screen. If you have a few 
white Imes on a black background, that is how the 
printer will print the picture. Normally one expects 
the reverse of this for line drawings - the back­
ground should be white and the lines should be 
dark. As a result, the printer needs to have its color 
fields reversed . 

Both of these changes are made in the BASIC 
program shown below. This program assumes that 
the Silentype printer interface is located in slot# 1 
and that the disk drive is located in slot #6. 

10 D$="":REM D$ CONTAINS CTRL-D 

20 PRINT D$:"PR tl" 

http:m~u~l.1z
http:characte.rs
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30 PRINT 

40 POKE -12529,255 

50 POKE -12524,0 

60 PRINT D$;"PR #0" 

70 PRINT "GRAPHICS PRINTER INITIALIZED" 

80 PRINT "INSERT LOGO DISK AND PRESS RETURN" 

90 INPUT A$ 

100 PRINT D$;"PR #6" 

HO END 

Once this program has been saved in the 
HELLO file , your printer will be automatically 
initialized. To set up the printer, you must first 
sta rt the computer with the fi le diskette that has 
this HELLO program. Once the display instructs 
you to insert the LOGO disk, you should do that 
and press RETURN. 'ow you will have LOGO in 
the computer and also have a properly initialized 
printer. 

To print a high resolution screen image from 
LOGO you can use the procedure: 

TO PICT 

.PRINTER 1 

PRINT CHAR 17 

.PRINTER 0 

END 


From then on, any time you enter PICT the current 
graphics screen wi ll be copied onto the printer . 

If you try printing an image of a square or a 
circle, you may notice that the image is squashed 
vertically. This resu lts from a difference in the 
aspect ratio of the printer and yo ur TV d isplay. To 
prin t pictures with a perfect aspect ratio, you must 
enter 

SETSCRUNCH I 

before drawing the figure yo u want to print. Once 
the aspect ratio has been changed to this value 
(from its default value of 0.8), all your pictures will 
come out perfectly. The accompanying figures 
show some of the results. 

The Silentype printer is an excellent tool for 
capturing your LOGO graphic images. l t i time 
you put it to work! 

COMPUTE! 

The Resource. 
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TN1thns so111eli1111's ll l'l'd lo adjust a 111arl< distribution. 
Reasons rn11inc/11~/r' 11111'.Yt1111 that was loo d~/ficull or 
J1nlwjJs two Sffl ions ofr1 ro 11 rse la ugh/ by difJi'renl /eachns 
111ho hml(' <lf'I)' di{{N1'11/ s/(//lflrmls. This 11.1·1jiil set of 
jJrog m111s rnlrn/11/t's acrnmlr' arlj11s/111mls. fl is jiH Atari 
a11rl 1\tl icrosr~fi (AjJjJ/e, PET, OS I, tic.) BAS/C.L 

Student Mark 
Adjustment 
RD Wink 
Peterborough. Ontario 
AcUusting marks by simpl y addi ng a conslant ca n 
cause problems al the e xlremes of" Lh e dislribution 
(a mark of I06 7c mule! become possible , for ex­
ample). This prog ram applies a quadratic regres ­
sion to Lh e Lhree points (0,0); (X I.YI ) and (M,M) 
where r is Lhe maximum mark.XI is Lh e actua l 
mean or median mark , and YI is the required 
mean or media n mark. 

T he outpul in Prog ram. I and 3 is \Hillen in 
si n g le-column form! bul it can eas il y be arranged 
into se,·eral co lumns d e pe nding upon the dimen­
sio ns of your computer sc r e n. 

Since Lh e quadra tic curve has a lUrning poinl 
whic h must be avoided in this application, the 
change in med ian must be 1·elative ly sm a ll to avoid 
ridiculous results. For example, if the original 
med ian turns o ul LO be 507c., the new m edian musl 
not b · belcH\" 25 % or above 7Sf!r . In practice , this is 
nol a serious limitat ion. You will know if" you have 
exceeded th e range of th e program because Lh e 
ne w marks will rise above Lh e value of 1\[ at the 
hi g h e ncl of Lh e di . tribution . 

Program 1. Atari Version 

100 	PRINT "CCLEAR>THIS PROGRAM WILL COMP 
UTE A MARK":PRINT " CONVERSION TABLE 

110 	PRINT "{2 DOWN>PLEASE INPUT THE MAXI 
MUM POSSIBLE MARK";:INPUT M 

120 PRINT "CDOWNJPLEASE INPUT THE MEDIAN 
<DR AVERAGE>":PRINT "OF YOUR SET OF 
MARKS";: INPUT X2 

130 PRINT "CDOWNJPLEASE INPUT THE MEDIAN 
THAT YOU":PRINT "WOULD LIKE THE CLA 

SS TO HAVE";:INPUT Y2 
135 DIM A$(1) 
140 GOSUB 370 
150 X=O 
160 PRINT "CCLEAR>";:R=O:S=5:C=O 
170 REM INITIALIZE TAB VARIABLES 
180 GOSUB 320 
190 REM PRINT HEADINGS 
200 POSITION 0,2 
210 FOR K=1 TO 20 

220 	GOSUB 290 
230 POKE 85,R+2:PRINT X;:POKE 85,S+2:PRI 

NT P 
240 X=X+1 
250 NEXT K 
260 C=C+1:R=R+10:S=5+10 
270 IF C=3 THEN 350 
280 GOTO 200 
290 P=INT<Y2•X•<X-M)/CX2*<X2-M>>+X•<X-X2 

)/CM-X2>+0.5> 
300 IF X>M THEN POSITION 2,22:GOSUB 370: 

END 
310 RETURN 
320 PRINT "OLD NEW OLD NEW OLD NEW" 
330 PRINT "MARK MARK MARK MARK MARK MARK 

340 	RETURN 
350 	GOSUB 370 
360 	GOTO 160 
370 	PRINT "PRESS RETURN TO CONTINUE";:IN 

PUT A$ 
380 	RETURN 

Program 2. Atari Version 

5 REM MARK ADJUSTMENT PROGRAM 
15 REM 
20 	REM INPUT SECTION 20-45 
25 	PRINT "MAXIMUM POSSIBLE MARK";:INPUT 

M 
30 PRINT "ACTUAL MEDIAN";: INPUT Xl 
40 PRINT "DESIRED MEDIAN";:INPUT YI 
45 REM 
50 REM COMPUTE AND PRINT CONVERSION TABL 

E 
55 	PRINT "ORIGINAL MARKC13 SPACES>FINAL 

MARK" 
60 	FOR X=O TO M 
65 Y=Y1•X•<X-M>l<X1*<X1-M>>+X•<X - X1)/(M­

X 1> 
70 POKE 85,9:PRINT X;:POKE 85,32:PRINT I 

NT<Y+0.5) 
75 	 NEXT X 
80 	END 

Program 3. Microsoft Version 

100 PRI NT " (eLEAR}THIS PROGRAM WILL COMPUTE ­
A MARK CONVE RSION TABLE" 

110 INPUT "(02 DOWN}PLEASE INPUT THE MAXIMUM P 
OSSIBLE MARK"; M 

120 INPUT" (DOWN}PLEASE INPUT THE MEDIAN (OR AV 
ERAGE) OF YOUR SET OF MARKS "; X2 

130 INPUT"(DOWN}PLEASE INPUT THE MEDIAN THAT Y 
OU WOULD LIKE THE CLAS S TO HAV E"; Y2 

140 	GOSUB 370 
150 X=0 
160 PRINT "{CLEAR}":R=0:S=5:C=0 
170 REM INITIALISE TAB VARIABLES 
180 	GOSUB 320 
190 REM PRINT HEADINGS 
200 PRINT "{HOME}(.03 DOWN}" 
210 FOR K = 1 TO 20 
220 	GOSUB 290 
230 PRINT TAB(R) ;X;TAB(S) ;P 
240 X=X+l 
250 	NEXT K 
260 	C=C+l:R=R+l0:S=S+l0 
270 IF C=3 GOTO 350 
280 	GOTO 200 
290 	 P=INT(Y2*X*(X-M)/(X2*(X2-M))+X*(X-X2)/(M-X 

http:HOME}(.03


2)+.5) 
300 	 IF X>M THE N GOSUB 380:END 
310 	 RETURN 
320 	PRI NT "OLD NEW OLD NEW OLD NEW" 
330 	 PRINT "MARK MARK MARK MARK MARK MARK " 
340 	 RETURN 
350 	GOS UB 370 
360 	GOTO 160 
370 INPUT" {DOWN}PRESS RETURN TO CONTINUE .{ 0 

3 LEFT )" ;A$ 
380 PRINT "( HOME}":FOR K= 1 TO 23 :P RINT : NEX T: R 

ETURN 

Program 4. Microsoft Version 

20 	 REM INPUT SECTION 20-45 
25 	 IN PUT"MAXIMUM POSSIBLE MARK";M 
30 	 IN PUT" ACTUAL MEDIAN "; Xl 
40 	 INPUT " DESIRED MEDIAN" ; Yl 
45 	 REM 
50 	 REM COMPUTE AND PRINT CONVERSION TABLE 
55 PRINT"ORIGINAL MARK FINAL MA 

RK" 
60 	 FOR X=0 TO M 
65 	Y=Yl*X*(X-M)/(Xl*(Xl-M) )+X * (X - Xl)/(M- Xl) 
70 	 PRINT TAB(9) ; X; TAB(3 2) ;INT (Y+ . 5) 
75 	NEXT X 

COMPUTE! The Resource 


MICROMATH 
revolutionizes the 

~ teaching of math! 

MicroMath is 1he only full, one·semester course ra of i fs kind in North America and Is highly praised by 
instructors who use it. 

E
Grade 8 to College Level 

MicroMath is a complele review mathema1ics 
course which wil l be of value to students from Grade 8 
10 college level. 

93 Lessons, 16 Tests, 150 Page Workbook 
Students can choose from 93 separate lessons 

(each with pre.1es1 and lesson) and worl< comfortably 

0 
at their own speed, with peers or Individually. Each 
unit has its own post·test and the entire package is 
supplemenled wllh a 150 page worl<book. 

Runs on COMMODORE PET 16K and APPLE II+ 
Versions are avai lable for all DOS formats . 

·--
I. 
() 

$500 for Complete Package 
A demonstration disk, consisting of 8 sample 

lessons and 2 tests. Is available lor only $25 (reft.m· 
dable upon purchase of complete package). 

For more information: 
Write · Mr. E. H. Bangay 
~ SHERIDAN COLLEGE 
.... Trafalgar Road 
• 	 Oakville, Ontario 

Canada L6H 2L1 

or Call - (<16) 8<5·9<30 

EDUCATIONAL 

SOF'IWARE 


• 	 OVER 200 NEW 
SELECTIONS FOR 
GRADES K-12 
Reading Social Studies 
Vocabulary Health 
Math Music 
Sc ience Spelli ng 
Language Teacher Aids 

• 	 PROGRAMMED WITH 
MOTIVATIONAL GRAPHICS 
AND SOUND 

• 	 MONEY BACK 
GUARANTEE 

Order Your Free 
Ca.ta/o·g and . .. 

D Please send me a free 
K- 12 ca talog 

Expect 
more 
from 
your 
PET®. 

D Please send me a sample 
program and a free K-12 
ca talog I have enclosed 
$3 00 for postage and 
handling . 

NAME ----------------­

ADDRESS ---- ­ - ­ ----- ­ - ­

CI TY 

STATE ----------~ ZIP ___ 



DYNACOMP 

Quality software for*: 

DYNACOMP OFFERS THE FOLLOWING 
• Widest variety • Friendly service 
• Guaranteed quuliry • Free catalog• 
• Fastest deliver): • Toll free order phone 

AND MORE... 
STAR81'SE .l.Z(A..ll•ble fo r 111 compulel\) Price: 513 .93 C•.uen e/517,1'' 0 1\lo:Clle 

l'hlo iolhffl,.. , lc •p•1C••lm11l11""'. bu1 ,. nh..,.• • ••l n""l""1"'•' ' "' ""'"Jllt', 1Pw ( 10,.ht1'"-'hooll•lthfl10•l"t1bl• 
,.ilhou1,..• ,., .... "' hi If • Ito •l lM ~lt19 t1• 1b..u lt1 ll llw1 Cf'••dr...h l h • ( 10,I nt • l..o •llat k•llh bolh hthl •ltd h•••'V 
,,..•.,.,, • nd "'""'"' .. h"" ohol •'' ltw 011.,.,...,. I• hffllc • lwn tlw lovirte:•blto '' \lortlt'fPd by chrt• lw•"V<fll lW" • nd • 
..i..,tw...,. 5 O .S. 1o ronl\...t' T h•C1o~l1no1"'"'"' So 1lw ..ot!w•1• ••Y'"" ' in"..~ AL 0 (;_ MOS..tr..·•1., C rmqu••"d 
G.mr Mn rl'l•ndhh•t 

Li l" MEN FROM MARS {Alarl onl)J Price: Sl9.9' Caucu e1S2J.'il! Dilhnc 
0..fn>d\'Ollrw-11' Tlw IJ"I' """fro"' M•t• •If 1>111 10 t rf ~"OU 1fya.v~·1 ft'l ltH'.. li•ll Thh io•hil • nou• Nth 1ool11Uflt1 
.,.;..,.tl'll 9r.phk\ l.,<1:.&.l 1•- .. hkh ....,, ,.,, '"""h of tl'I• Au.ri"• po•n Rrq"""'.,... jo\"1oclo. 

Al\' IS (A11rionl)I 	 Pticc: Sl 7.9~ (uu11~ 5:1 .Q~ Di\kcnc;?; 
Al\1N h • .,• ., "'""""' ••,... 't

0
..u "'"' , _.,..,.d,,.9" h111'1)y ,..,._.,,....,,.bit' ohop "'°""'"' 111 dto rr..,,. ~cr•l rorf!t\

UJ nun V- llt' • ll•"'P•l"I ' " tioo.b 1..,._tllln • -tlll• •I 1h. wo""' 11..... lf'\'I"' iu .....,Od 1hru ik......,.. hrt' 1'1/~-.,11 1CARD GAMES 
COM'4A"'ID. •• •••n••,I .\~ '°"' rH.i i.... brtt1 r1.o..,,..f'd ,.., tluit ,_on Ol'J\ W't> d-"""d' Tt11• • o.l&I 

BR IDGE MASTER 4Aull1blt for 111 corT1putcul PricC": S 11.9~ Di•\.cnc 
z 

"""'"Uy"°' bt' ...h ul • probInn •u•Jtl 1ti.1 , ,..., • Iv> h•• •In I "'"'""" ,. ,. h "'91'tol't.-Ollt """""""""" Iii• "°"• •• Yfl ll 
If~ l• h d U't'NACOM,.S ttRI DGC 7 0. ,-.., ..1!1 a t...h1i.\• 1...,.,, BRIOG( JiotASTUC tHU OC.l MA.St LR "• ••• . ....... ,..,.., • l•u•h ~- ...... 1tw •ti\,.,...., """ .,. -...1~ ........... ..., . h •fh 1..... 1boMt.1.., ,•• , . ,,,... ..c....t.i ....111 

'"""'"'"tM~t h<I~ protnm .,._.1,,...d In pr.,.'1d.. ....,., ro e l c:h.S~fll>f I OMPf'llll()OO •ti.itlht ..... .. , .. 1nc...d• 1Pw 
 T'h.-rr4tnr1o "'lhln•vou1,....l1Mbn.1 • 11•1•.,. l•l t1 •"·'""' d+.>"'11• ,. • tt.-bo"')'"'" '" "''''1V..,.,,,,..,., ,.11 1. - 1,.i o. ,.... 
8Ur~•1'0d C_.....,._ !>f..,,lfl.a.tOftH'fll~ pr...•"""'h"' l!Pl'd1t9t .Mt IH"tPIH-flf du11aiod IM.il o .,..s,.,.p>ohltl Mldq•..-\4 t'1 ,.•l I• lh• t•i.-1 Aho" .."'" M..q...,.,, l ltK 

,....,......., Afl..,p1.,,,,.. . ~Mftd.t'fltofN1Y 1 t'plevrtw w..thuod..•h h1lw opu.-.. o l o ..-1chi119r••d• •~h\<"" 


r~" eppOMN• Thlt l,,.Mt' ,.no,. , - lo <~A' - Wdlftg Uld ~ o\ llh lo 8Rl0Gf MA~TI R 
 ESCA PE FRO M \ 'OLJ\STIU M CAml ont)I Pr kr. Sl~.9~ Ca.u111e 5 19.U OM.we 
8c:-o.n k»f 1•..,r- 1r.ctoM4oJ• ,.••n•.-•rdt'11 H hldwplou.ubrie,... . O-bl..d""""eno-'• OCCOf"'b•wd"poe • B1...,ci...,._ ... nci1to-ofa.uu.s...,.1no11U•....,,_•,.1'IFSCAP'ErROM\'OlASTIU'l'T• t'tf"""'..:r' ""'' 1 
C-;lllUf .....,..n ~•IMT•llo lll\I A""""' cud u ll! i'Pl......d a11lw c~l...>onof tMll h.-.d nw M:OU f"••ddh~. ,,.._..f'f ~.._1 °"""" .J'l1p at_,..i °"41H...1 • .Id t.W'r h\•oJ !ht',.....,,.,. lwDho.t bortns UHlll If M to IU!kd • tl h • 

dirf'CIJM:ol !-iUU•"'91.opo.rdnfft, .1 cloo1C19"-tn 1ht' ,.•1t •ldt' Htl'I0"""'"· 1h..doofdon•••al1<>S>t'O llOd..tnl1• lv II 
MASTER h clourfl, th• bonl cowpvtrf mdp program ... .ait.t:k. 
W,......I'\ of IC>f • l l\aado ~"..!. f'Dlaf pCM!h o.(GHd. ftaftlbn Cit e1U•U•C"lo m..S.. • !Id ...1. Md 1;. bo<h ........ 8R1[)G( 


~"Oii '-.! 10 "'<"Pl'" llllW'. IM doot cklw• • nd •"'"" , ....~.... • PP. •n S.Omt'limn \"<l:JU u11•-h1h1a..th '""''°""' bv 
0''SACOMP'5 Plt'~to. • 8R10GE ! Oc~1om.n "'&\' 1tP9r• dir 10 RRIOGO'IAST[R tot a -Hldu""°-' SS 00 o lu• ••pt'"Urdly rhl!lP"'!I •••\' •T I! Otlw1'1-•11 n l"'J>t'"' '"'" "' lh• hi,.t..... ir.., 11 of :it.v ft>Olf obo.l•dn ,. ..., ,...,.i,,.n• 

•P'P•M• .-ddi.1 to ,,._. .., .,.,..."' Uw• ho•h 1,t(>!.,11011 'Jt•ph...o •nd ""'11....S Run• 111 l fi KPGOl•t• .Ind h.. -.clt"'t twt' o•IH~... 4nfo"'l.1t•O'ft bo•~ Ontb•.t l ta..• n•fdio\f11t' m•nl lw u 11u-d 

ALPHA FIGHTER IA1ui onl) I Prier. 51 3 .9~ C:r.\1C1tt 517.9!1 Oh~cnt 
TlM. 10 tPw [., r~1"c•rdt•mt ..-hkh lo II\# l•.-11• ol 1i... ,_. .,.., . ("'lo kt ..I l,...f!M ,.,..1 wl't •I th. t•m!•t U bl• 

81'CCARAT IAllrl onl>) 	 Price : S ii .ii~ Cu\Cllc S l: .9~ 01\lr;Clle 
T.. n n c•ll• ot To"Phi<l •nd MllOll p101umo lrt '"'f" 4U,IA I IGH Tl. H l•q•t'" ' ynu 1o1 drUlftl. •hr ,.Jt.t~ •l•"hlpo 
IW'"""'I 1h101ttl'l~~ 11 • ..., ,.,. ol rlw ,,. ,,., ., Al l'H.\ RA-..t: i. .,. 1h• p• rhol•n ali• n uro In••~. 1., ,,. .. uro·· ••t b11wi•h 007 I O\IMI lrl'l •ll4C~ldllott 1 1 001>u111.ht . t..• r" a ltd plav BACCAKA T •• vo..r 1..1...,,. ,.,. th. A1.,1 C-t•l•• l,.11 
....t1tw11 •"'•rnd•lfothir•..,..•••<1lllr • 11W~..11• \•llJ.,.1pt"•'•" l••l\l"""•d1fflc11llth•h•'""''\""''f""'"ll'H.-\ 
rU-, tlTl'.:Rwlll 111n..,. l f>l(oy•t•"'• 

G IS RUMMY IAJ1J1lt dhli.we nn lJ I Pttcc: ! ?! .Q~ l>"lr.et lC 
n. 0101 1'1 • bt'• I mltooco "'pulft linpltm•fll•llonofGIN HUM!>tVro1•U"t fJ••<<' fnP"l • r pl•\,nUpl......... lt., ••II, •11d 

N... •• t<nl111M"' c"lor ...~, •'14 11,.1thl119 ....,..., R1t110'" 16K He111111n..,... )'¥tk \ 

Tll E RISGS OF TH E l:. MPIR E (Atu l on1)) Price: 51J.'13 Cu\Clle 518.'I' Di,lr.crte 
1tw HIHlS guphln ••• up•1b Wh•1 ti•• ,.,., 1M u1d? llif •mplr•h•' dndop..d • t1rw b•lll• •l •llCHI pu JU ct ..d It\> mu11n91 l11 9• u 1,,..,!IY f.• ( h 11111• \QU bl..11hru119h !hr 

ring \ •nd dnr1..., 111<' " " ' '""' · 1hr r mph•dnto lop••11..,. ot•llu,. ,. n /1mn1r fl •Wn:l l\ t'nnt' Th1\ncl11ngguno1 1un • nn 
POKER PART\' IAnll•ble for all compu1t.0J Prier: 519.93 Ca"t!IC 513 .9~ Di, ktllt l b K ·~"' "'""'· • mpl n\" • "•"•"• 111a1lhk • •nd ""'""J •nd un hr pl• \•r d IPy """'or 1""0 p l•\'f'ro. 

POl'\ER PAHTV " • duw pt>hr ""'ul•llD" t...~ oo 1h• booli;_ POKt:H. by (h••ld J • rob\. 11'1" I• th• "'o•t 
"""".............. UIHOll ...u. bl . lor 1111tu•t ..... pUl t't• Tkf P•Ml CCHlti\11 of ~-rwll • ltd.!• .,., ,..., ln•"'Plll•l l pl•~..,. INTR UDER A LERT !At1ri uni} J Prier: Sl 5.9! Cuwte 519.9~ Di~ lr.ene 

lhis it• l•n P""'"'d 9"Phln g.111• • l'llfh pl..-n \,.....In •h• rrnddl• nf 1tw-Dr•Mlt.1u· t..•'11111111• 1oiui<'n lh p'•"• l h•f.achol 1tw... plawro l\ OU • 'llt .ir 11 \ ...,ow 1lwm\lui• • dlff..,en1prn-o,..li~· intMlormni'•••r.l•9prt<pt'nolrvmbl1ttf,., 
6toido"'• •bt'•11111<'11<d 1nd•r•dluct•dto dr•llO\\"V•.,•ll1-1• Vnumu o1 lind•nd r 111fl \IO'Ut •hlp1u ......-•p••l1hthorlolJ undt'r PrlOUI• l'tHllU • •~ POKC H PARTY brior~ 9olnt to lh•I " """"''"'I""'' lttfW9ht' Appl."''""• • 11d 
pl,tm.. Fh• l...,.•k n l dlffM",.hv••r p1..,,1tlird l!\IMUULH /\ II HI 1•Cl1llf"' • 1-t\~•ltl. •nd•IQ "'" nn l bK " ' ,'"' ' do~•ll•• •10IOll•f"'4"lr'•l!K1<ul•• ...1IA;ipl.- ll 

M IDWAY CAuti J2K onl~ t Price: s1.a . 1J~ C1oe11t Sl8.lil!I Dhi.tllt 
GOnSll •••~ l•o ..i<ch&1•••11·•••••••- l t..._.11111 •hw&dt\·cOW1pu1.., • +lh"""' •..,,..,. 1,..1.,••1...plt' ~-•• 

GO FI SH IA • •ll1blt for 111 compu1tnl Prier: 51V13 C• Ht1 tt 5 1 8 .9~ Di•lr.mt 
~ll>\l.'AV •• .,. n r•l1>11 ru ..- 11.., ••' •h• , • ..,, ol 11•11'-•htP h m luo 1tw th.ti•"•..• ''' ''"' '"'" • ...i ,h•n<~ \ ·n11 1 

lo• • 111.all r h11d1•t1 lo ••o.Jlt1 ll'l•o.Jn fl'w Appl.- •"4 4111l 1<l't• l<Mc• • lllPlo\• high 1n.nl111'- .. . ~k • l('I IM d1op(-v o t ~"' e•t1 hr""""'"'',...,..,. "' 1i... 1 •-1>•'" (nltu •••~hln •n.d ..,..,.~ ••• tllt1h '"'llt6r4 H1t"' '" lhK 
ti."4o 4 muuf<i11h1ld1t,., H""' '" lfll( GO LF PRO tAttri onl~ I Price: SJ 'i .'I' C1utnt 511.9' Di•lcuc 

BLACKJACK COA.C H tl lK TRS ·30 on\~) Prier. 5!9 .lJ~ C1on1c SH.9.5 Oi\\.tnr 
3: 

Bu1hto..i,.,.._.bru11l..l••lj>fllc • •,.,..._c..,,,.1hrr1"C..OU' l"M01o p•od11v1h..~1fr'U'll••""'l•uo" •••'-hl• InUJ u•lh. • l'P'"''"'' ' 1 h l~'J•-. \vu •hevJd""'• • toloo 1\ 1Qth•T\nwc&11u11hr')f•r11•J1Mbt1•"\ 1hrbh1•d1tw '"•If• 
~W' .nd1tw(-p&..1.. c...c-·1...~nhodl.. Th.-Bl.ACJUACloiCOACHc.•t1b.r ..........._...JC _"..~~o 
81-'CIU.\CK C0A(tl ! •Khn •"<ii na.lu1n ptoifl'--•I pJ..,,"9 mn~L Tli1o P•tlol••,. .. ii.I c:•arh , _ .,....., 11'1. z tu.1•~..>C11tw .. ,...1•-"4 1>hh.rtr•'" V-•..•ol't•t1ha,.llOlll. 11W)_l ,...Jtr •t11h1 ....1'd n• p • ...tp>111-"'-<11•• r10 

fV" ""'ould ........... 11., IMUIUtW' ~ofl1lwo\l•rltn \.....,rtri•"<k .. r. hGOLFPRO R•quu,..lt.loi &.'td_,.,.,tw-1.
10 1....11fw~.....adbrt1lrot•llll"'9'f"t\-Ml#Ct_C...1*""<~f' ... .,..._f\fr,IOfHf;t11SIC*lld'W •U-fll'l••....:l • •1\o.,•o<ft 
d ••t- •......1ho1h ""pl.,, All tl'M "'• "6.rd """'"" c:!wkn . , .. o.cf..o.d: ll'IMr•fK•. •P:1n-, p.J.1•• dt•bW ._"" ,,.c GA~IES PAC K 14Auilablt fo.. all comru1ero1 Prier: SJJ.9~ Ca.neut 51 8..q!' Di, lrut 
t•.mf"lldol<>P"~f) A l• o.r..,1.,,.. ,,...,~u~tocoOn:it-1• ll)._ r ~i......,...,,,,.,., ••bl-ltth'aW' ,.,..,,\1ll••Uh Go'l.\tES r"CK I CO•ll..Jrn IJw ti... .. . fDl'npoU. • ••.-~ ..1e~CKJ ..( K LU!\•\R lA!\LILH. CRAPS HOR~ M-'Cr 
ttw 81.ACKJ-'Cloi COACH' S\UTCH.and"'«• Tlww"'"""' """ i..,.u.,..h1.....i 1"'"-•'••'l'"'P'09'•m b 1or•M ~n lo.dit1g lh..., • • r •nd. • •d1,.1~ 

Mrnwd b.. • '""'"""'"' ,.....,... lhl• cnllf"l tln• " • u • lh 1h• 11t•1• luti l<ir 1M [.)y:\,, (Q,"IP ,.,.,.,-, ,,1ftlA(~ ·\C I< 

G" M ES PACK II IA•aih1blt fOf 111 compu1enl Prier. 51.J.9 ' Cuuue S l ~ . 9~ Ohkeuc 
G.\ '1 £5 p,\ ( K II _.l..d•• lh<'9•m•• UCAlV I l(i l n~. Jonu. "CCV·OUC:E\' Llf"[. \.llUMPW, • ...t ...i..•• "••llh 
G.\!>tf.S PACI< I a lt tt... t•,,.•• "'"' lti •.S..d •• """P'"'91' ""' •!Wt •r• r.la..d fr- a -- , ..., • •II p.nwul•1 I~ • flln\ 
J) \ ' ·\CO!>t P' t ••r- ul C NAlV llC.Ut.., 

\A.'~' P"Y S9.U 01 ,.o" p.. t P'OS'•"' '" h•n \Ult"'" bV\ • U' 'NACOMPt ol'«Oun lc>r j1n1 Sl<I 4S., 


\I OOS PROBE 1Auil1ble for 111 C'Om pu1cro Price: 51 2.1'5 Cau~ur S I 0.9 ~ Dhi.wr 
n...,1,.,n,.•H• ..,rl\ rh•ll•"9'"'9-1Ut1• r l•rwl•r" ptoo1•m Th•11womuudrnpfrul'n otb111ol•nd111p1•d•1rr"'lnfd 
1a1g• l 11n 1ho: """"''' """l•e• Vo11 '""'"ol •h• 1hlut1 •nd ot 1•nl•llnn ol )'flU 1n•k pluo dhrrl 1ho1 '"'"' ,,f donnl •ntl 
• tipt....:h • ngl• R'"" In 16KAt•• I 

SPACE TRAP 11\tui onh . 16Kl Prier: SI J .9' C:a~Hltt S l 8.9~ Oi\ l..tllc 
Thh 9 . t.uit ~.r..oo, ·, .., ~P- •1C•d• II•"'"' ol•o-· \..,,., ..... , . 1,1..·k twit. v ..11 ......,.,11 ' "''"' ..p. ,.... . h u' "'!l 'i.. 1n, •"c L 
a"d"""'"'"''"M" ""'"'"""nt1 tw •tl•"•t11r•••PG..lhl•""'"',. ' "•blnL h-.trd1...... . ,. ... , , ... 

SU PER SUR C Hol\SE ( Aurl nnl~I l'ricc: 51~.Y~ Ca''"'" S.:'.1 .IJ3 o ..~tttr 
MJYl: MSUH CH"~I. ··"""'•'.... w•1<h '""d""'"' "" ..,.i ....... s..11....1. lllUU • "" k.rv ... •\• "" lh• ........ 1 rMll n~1· •• 
\lf'Uti-1 Jn1 th..M4dt11 ' " 1"""1111 .- ._,., ,,,...tl•rth chur r•phttu "d•p•h•"d••llhth•m ll"k ""• ••d• 1h.....~ I h,. ,, 
•n..od;<-l~• r t•"'"'•M1h1•\u ..J1•nl•f\l•• •lllWOl\t11•l•• !l' " llho.-o•tHf "1""df•1Mbt lmro (J.,..,., ,,...,pl•\.,• J1.,'0t.l ~lt l 
U'q111r...:I 

TWO PLAYER GAMES 
;?; ni.·o PLAl 'ER G.\M ES cAu illlble fof •II cornpum•: n K dlo!r. diolettt mtlyl
UJ O\ .:.iACO "IPM•..:<1•lt..dtholdk111bun"" r""'1'1n1h•b.U•llfhl<>lltlUo••••••!t•mn l ....... 1....-pt.i r1,1nn'"•'"
z 
 ....1.,"alh. •• 1111" ' " ' •h• """ "h 't~r c1> MP\'I., ""' ' l'l • •r•IM • t...rn n"'' •fl•d ,..,p1,..,..., .n.,,m.. ' " "'Pll'•un111•• •1\ 


wppni"1f lo\ UY, ACOMP H..u1tw - lot•,.•"'11 • "" dn•...,,.•nt ,_., ,. ..,,. .., "- OYNACO"I P """••• ttw., 

"""J••m•r..•11n , 4,. Lh11..1.,., ...,l\ t l• •S •••hn• l lJ f) d.U. 11...- 11 ~ ....... , ........ . 1rw..1h""'"""',.•~i-••" 


s..t - 1 PA.' ZlR and BLITZKRll:..G 
P"'~ZLR 
D••r 1l N... 19.&l pi.,.., ~•1•1 mtlt' • ,.,.,. .t tcw.. Htn•I• l lw n w ~u.,, , t. , . tu,1tlbr r•lfC .,...,... •"It•••"'""''"" 
qaic lo.I., 111 1r•rh !ht' Gt1111•11 lnuo "'htr h ••• rop•11119 loo • t.OI d"'fl"'•"' • ll•mpl 10 Mh th• lh ' " ' '"" •dt. •M• 
BLITZl<RIEG 
0..1,- S11ri"9 1910 Pl•cr N11 nhorr11 I1•nc• ThtGtrman bl111hl*9 In lh• •• ·"'"'"uompl••r ~,,.,.,..,. 1'1.a 1u rt1rd In 
•ll• ftl k>n lo !ht' '""'"· rn nu TlH' cn1ma " btro h•• P"'"'"•l•d th• Ard t n,.., •r.d M•uW". Th• h.otoum ol Dur\uk , 1M 
&rfornM o l lh t' Ah.....Sornnw poWUon. •ltd th• n,.1 rc>ll•1u• <tfth• rrrnch "'"''" ' " lh.. tOwthh..' . 11 ,.•...., /\nod. ......... 
11\e d'rh.-c onP•I" 

!!oo>t 	 "'l STA RSHI P TROOPERS and I NVASION OF Tl lE MUD PEOPLE 
STARSHIP TROCH'CRS 
0..1• r •>tll•lh Crntu1v '"-'• A1•Cht11d plH#l OI ~,.,...,.,, n.. '"'' •ll·OWI b.na.. Oii .... pl&tlt'I Sh....l •hlf'h "111 ...... h 
.-.iu•I ki1( n 11 I T• n •n •NI .1 ht1111n10 rl'I• ...,.,,,_ ..111 ...iIM10<uu o hh• n>nftk1 , ..,., 1tw "'"""'' nf Sh<- O'Jol h" L1r,1 
Jl'O'W llonihllwool., .. 11 
IN\'ASIO'\' 0 1 1111. MUO l'l.OPl.I. 
~ p.,.,. ,,.,.,.,..,\. b•Hlh.,."•• bor • 10dltpa!flwd ln •1t"'n"•lt1•9f' • ••••nwn..0119•1• l"'.S.."''"rho01nlm•"' 1,..-.1 
dwrlling• •"d 11\f d"•Jl$M'•••nc• nl -• nt 1hor ~•n•rn l, ,,_.., ,...,,..,, h••11 rtpoutd " '•"9• t1•11 ur"' • JIPO'"'"''I 
&om ..:nrn of m\ f!tud "°'" .. tnch fw,.... octdl\• lwiun lo""'"t ac:rr>0 1 tM1...,-,.jn 

~	 ..3 FALL OF TH E THI RD RE ICll •nd AR ' t0R CA R 
F.\ll_Or rnc llflRll Rl;IOI 
0.1... 'f u l"h. 1cus Pl••r R......,..... Gr•"'•"• T...,. .n,.., .....t., c......,., F......,.,.,.., h.d ,,• • t...d •t... "'"""" ltw 
(j.p"""'" h•d t.. ...d In "'"'""'"' tlw 1wd•...S.•oft 1•!1,...d ~tldg• ,.l lo'" ll'I M•tt• I ,. Jhrd d t•i"'' '" ' " i"'"' .,.. 1,..," 
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"""'P'<>f!•fn 9'IHllh • P1• 0f•l '-r1••••chlf\llnnl•· ..··D•'• tl•""''"'~"gl111..u..r1...1,.m. ll•Wdll ...... Ol111•l• • !l• lfl0'• 
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fh,. pl'J>91•"' ..... ,~... ""' """...""°" . 1.1 :1. and . ,u •h.o Imp-... .. '°"' ,..................,. U" ltJ<'IJl'l'I• ""'"'"" .. 
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('Ulol-f'n "" 4•h •hhP•ott • lft<:l•l• •i..• r • •""' .-••ll\n.-.i.-d••d 1.,io1"Ctl"'"',. "•••!flvnl r•po•U t•""""•"...,."'"d 
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PERSO,...AL Fl:'li:ANCE S'' STEM lA•1llablC' for all computcn) Prkc: Sl9.9S Di~lo.tnr 
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n1~'TI!kt><"""'"'l1i-w't.~1~•ltn 1"')y ",...Jl•'- dr i••. m !l"tmal"'t""Jf\l?lio.A1•ri.J2KNt,..lhS4a r) •11•d • ill 
" onwii106001r<oo•p..•dn.l.t..,• ut'.. l I000 1rrt>fd•p<'1dn l. b\;ma\ ..... . t.n. •l~~<h..'"f"l• llw p'1>11• • '" • I YOll 
,.,, 1>PCon:lc~\o pluo ~ •"" "'""°_.'" oa l"-••-t •11fl~1 .... o.n .. ..t'U\OWrm-..Ytefl•Bd•U'"""-• l• fWU•~•tr.•ltd 
1Hloc!Or0Mnodt..k•l•1 .,_, , C-• 111•t.th•:o-o rdma<h•11f' Ll•l"•t•-" f"f~l,.• bun 0......,11uul<f'4 " ".,."' °"" tCH S1 
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FA !l.ll L\' B U D GET tApplr and Atari onl,i Pr in~ SJ.& .~! O l\11c1t C' 

FAMILY HUDCi l I I•• ••tVC-.,.,. •nlr"' 111,.. ... l • l ••n>1d- l.r•p1n11"<.>t1' • "' y .,....,.111w ..t.1... 1u l. ttp h•<t. nl•••h a nd 
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F...,..,..,.,,1OIGIT"L Fii TF..R 1nrtu.df p.lo11i"11 DI d\• da1a bdo1t end ah"* l1l1•r+,._e1 • ·• II ••do•pt.~· ol thoo <""-t1f'i1 1 .., 
tiu1n~ .r.i- tftC'llf4.0'd .,. <..,...,.,..,., d..ia ''• ••••- •••rir••a l • otd M! lt.•1 '""'..di.'­

DATA S MOOTH E R CS ut o-ailabl~ '"' A11 nl Priu; Sl9.9 !1 Cuttnt 5:.1.q!I O n hllc 
llvo --"•' d:ot.a .._..,...,,. P"oSfa"' ....., hf'•--' lo r• pidl~ tl.--n..- " "'"'I ...._,,..rkMo hr - 11ort\ "'-~••Ml 
......,_..,..,,..,,••,.K" h ••• ""'•l lv •PllC".-d f h•"'-"' '"• ''"'"''"'" 'hooc"'m dot• •".....Sr....,.. olllt , a.• • ..a•• '-'""'4 
lllnla...!-n..d .... rh ..ik .. ralcul<111 1oo< /l l "''"' l~dtt••ll'""•'KplomA9ttl1twtnpuldataand • f!'ltvolt.rd,..••lr' 

I O U R l f.R ANALY l l:. R t A•ailab lC' for all to m(l"lf'a) 1'1lcr : S IQ,9!1 Cauc1tt 5!.t. lf5- Oi\lcur 
UW' lhl• l)l ot••m '" ...." ' ' " ' lhf' lrrqw•nq/ tjW \ l•• ,.l ltm11r.Sdw1..1..-... . ........ n... .,,..,••m ...11.......... ..,...,1( , ,.ling 
and pktf1 1"9 nl th• 1npM I d11a •..d rn•1l10 l' t•< lk •I "Piii~ "'""' ' l-flt. l..df' tht Al\Al\'t.l t uf t1.,11plK.Alf'd !'JAll ;r,.,tl"' •uch 
llf'lch a••lu11 01Hn, fo11unw"K• •""' • or>dbu•l,...t• 

TFA t Tnin,rn fu,.ct +on A nal)·1.c.rl PTK:t: 51 9 .q! 51J.Q5- Ot\kt n t 
fhit io .a """""..i ....,.,.. ,,.pa<~ '"'hleh ~ti. u-d 10 n..i...1or th.r n • •.tn fvncl~• crf ••1•1tm• ....-h •• h..fi 
......pm..n And 11111 .... b\ •••1111""' lhrif rnpMW' In ;r..lwd lrocr•n tT 4 .......;oc lltOdihc a• - "' r ot.1UER 
A..'-ALVl(.Ma."'d1 <*at,...P .....,.....,.,;..,.....,_ , .-dd..or1tw-l • ••"" • "'9-hfq~ploc a~•ril ••d..ol••c!ll1...,i..a""n 
........u .. FOUMUJ( ASALVZER ~ d""f'W'd lor rdu..-..1i....al•nd ...._..,ltlltfl( ...... . IJ' A..... ....,.....,,..., tuol " • oil.I I.- loo 
all fOinpUlf'" 

ltl\RMON IC ANALYZER t .-.\l ilablt fo r all \'um!'Jultt\I l ' r k t' : SU.95- Cancllt 5 28 .9~ O i,lcuc 
llAR"40~tl. ANAlV/lM ,.,., d••11i,...d j,., thr <ti...-11..m .,...kl• I• nl t•ptlll"••••·rl cr nrn I •a nuro lnt l!fd, .S..1a fll• 
,....naunn rd"""I a 1>d '' '""'"' t• lt l•• al a' • •II •• dot la and •ptt ttum pl"m"ll CIn• pa111cul11l,.o ""Ml•• l-c: 1hly " ""'' 
•h• 1ttpo1tdatan.r•J no1bo•41..ll\· t0....d .. r l.... ..-J•• n........1.al il•l• l0t.bfl•il•rod•c11 bu- t p.l+.... 1n1f'!pnl.a•l.... 1.w....d 

IO(t<rAl•lhf'd.at• flW ...... ,. ..dfrw1t.... rn.1....... ..... 

fOUIU F..MA!'IAlV71.M ffAAMUAl-040 M C A"IAl YZDt '""' .... ""'" h"wdl"9"'1hor in. .,.,..,.bo,.•tl pnt • nlUl 'f S 
ut.. ... ut....11 ....1 • ...t St.l'IS lri>l...,4' •'-t n•• I 

R E GRESSIOS I 1Au1l.i.bk for all f1Jmpu 1tn l Prk1: Sl9.9!1 Cuuut 5~ .l .9!1 Di'kC'flt 
RLGRLS~ON I i.. • .._.., .....d "'<:•pt......ity . ... , ...iok 01W-dillWft•IOfl a1 1..... Ml...•n -~.........1a r nm" lim"lll 
P">"r•""-r ........" ;....1...s.. •TfVtrioJh_c..M'\ . . ......,....,k d or91 .... dt1n11u .. . , ...... op1K>..: • 11ru .....................i1.11t..oy 

ol ftt11119 fv.ncl....,•. d • •• nt11lng: a lll•"""' lr d..t• . r un'f' and '""!Nal ploi11n9. a Uali thcal .,..kf•I' t r q • ''"iwl•rd 
drt·iario" · '"' '"lo•1u 11 . • .,..1ffcl0'.,1. •I( I • "" mOH'h "'"'" '" addillnn. n.... l1t•m•11br n Wd "" tlhoul '"""''"'"' 'hf'd.o•a 
Ml.CRl~~ON I 1• o nalnly ,...., tnin.r tt l+,..f' ptt,.••m 1,. •n\· d•U a n.&1\tl• ,.,fl ..••• hbuN 

R EG R ESS ION II tl\\1 l1 ahlt for all cllmp"IU't Prlu : ~ l q.9' Ca\\c Ur $ 1.1.9!1 O h l cUt 
l'AIVJ It,. 4,.,..,....i 111 ha...dl.- t""-, .,.,., "' . i... h 1tw p.o•aOIO•lll\ a !"'bo40..dl~whh. - 11 n.ra 1l-.,l In 1tw lm lnt 
ti.""'°" 1·,.,. ., ..,.,ump,..1.,...,.,1t....h!n<m.....11uo ... - 1..c11 ..1 1h-rl"' ••m•1•nlAlll Aili" ' 1... ,_,,....,, .. uASlC 
,..,,.......,. lu.•• Ual• 1.....h• al>d ,.,,..e,..h ,..,.~ hr .......,..i...c t d • I'd p&.""d •• • t!h MLGlll.~MO"'I I U.... 

M.1.C.MU.!>JUN 1 ..... fW'*y"°"'i.l l;n......... f'.r.IC"l ll fttr 1,.,._. f'_,,11ta1.... ''"" ' "' '" 


" ULTILISEAR RfG RC SSIOS1 M LR I 1/uailabkfl'W allcampt.ittnl Pncc5!J .9SCau.c11t 5!8 .9!1 DiJ.t11c 
MLH ;. ;;o pro""'• •Joo• l ...,h•-.,.., PM"...!lf' lr.o . ,.....,, ,~ d.. t.a ...,., ~ • .,.. ,,. .,.,"" t• u '"-·•-••Iv •Nh>Pf'tldrfll •.ariaW... 
~PC'f'lnrmi•flhrboJr • "'9" "'' lun•<11l<11Lo110•. 1 hiopr..,1.am altopoO\ldti.f'AWIOll""""'••"''Y· "n•• !IO'· 
"'""'..! " nd ...thl"!JI 111 ,...111... i... In • ddmo"- rtw "'·""'' may 1nt•"09••• tho ...,1uun" b\; wppi\1"' ••I"" f.., lh< 
-.~tldr"I u•••bln. Jtw nu n1 b..f '" ••fl•hloo • anti d.o1;;o tiZf'" hm11...! -~ b\; ttH' ••·a il•b4o- .,... ....,f\. 

RCCHlSSUJN I, II •ltd MUlTlllN[AR Rl:GM(~°'IOS m•\' t... 1•w•r h...od •ot•lhl't lot S!ol IJS Ith••• c•u .r11n1 "' 
MIJ'il31th1"' dttl ..11 ...1 

A SO\'A INN oail.i.blt' 011 A1.i.1 i uucUt Ut for PFT C B.\t I Pficr. 51q_q~ Cau, 11t 5-0 .~~ l>h t.tm 
' " 1/ow ty\I lh• A!'oO\'" t_...._,. ol '""""""'" ' ' ""' ..d"t" h•,• 1....... 1uanf'd If•!"" la•... m••"" " ,.... ,,...PY,..,, ~­
~~~~~=~ ::;.~.:-::~t;=:~.:.'·..:~""':..:-=~~:;;°'~:..~.:..";::.~ ..~~~:~:~~·~2~~ 
Lo1100..i d•o.•.- • f .., ,,...,... ""'...i1l1a1 • oth A~O\IA, dC> no! • otf\' Tho-Mt•-!'J•n\~... doru,....111.a lmn ••• •'"'"''" a 
1w1orlal l••hl{,.. ti,..• ponl.-owot tn ,,... ' "bl<°rll • •d wn..,t • •an " cr U•nl onh..,. IOC'lko" In 1tw ...b,..1 1 Atrom,.,.~·l111 

ANOl 'A h" •lll't"''" ' 11mgram lno bu1!dl11g lhl' d.rtl • b,o., lr1elud f'd ••• W'OUl f"" ' '"'"'"'nl iur1110 1r1elud1•9 d&1a 
..d11;,.,• . drlf'll"ff•nd•PIM',..flng 

BASIC SCI E NTl flC SUBROUT IN ES. V11h.11ntt I and~ 1No1 l\ ai lab lc for Amil 
ll "l'MCOMf' h 1ho- rt f1.,..,.rokt.tnbu1.,, lnr1h...,._,..,~1ucti..po;lp\ll•11ui.8ASICSCIC.VT1FJCSl lHHOflrrN[5. 
...,...,..., I .aJ: lJI. I k wcldrwhcl tw'P ld•n hw,..•• h"' BYTf ""'lf• ll-1 ,......., wbto..m-. ................ ••w ... lo ltd 
.-c-c.,.di-9,.. t ...:M•• lowl~ • ·•th •ach ...1i..n.... I• a,,..._ ,.,...,, .,,. • ti.Oc-h ...~h • M d-•-1ra1.. rar h...,..._,.... 

(,,11..ftt"" "l ( h a111.-1t'l..,.dl • Ua•a-•t-r-1....,pi<"I•... f'o tnp/f' t ,.,..bl...,attd .....,-, ,...,, 

c..n..i: u .... • '1 l h•1•••• ... c_..1 ..ndf'd ........ a nd ...... ... " PC' ••• 1t111• 

CnU.-C1lon• J Choptt,.S.•!0d ll · M•nd"'"""'" .....'ll"""'•''" 'U'nl•"'"' Gauttl"" r 11 1. ...11.-."l>"''"1"'•"" "' 

l'l tr• IH't ,,.u.. , ,.,n S l 6QS.C• \W'1 1• UO Q:. U\\~"tt" 


"°th••• ...u.,,........ ~ .......bl...... I.at QS.Ohrff't"••H" ll.-.J ....1 s SJ9S.1th•H dl\hlll' t l 

\ ...... .... :! 
(ullrcljo... • I (Jwpi.1 I • l.Jltt'•O. poliv-rw.. I muJ.1idi"""t1...,...I p.ota -trlC' IH .U "411.Altt 
Cnll.>cf...., • 'I Clta plH 2' · Sorn.... .a;ripnno.....ar-. tttJ.,tq..,. ltt-u • 1ooa. 111•..,,rOKM. ' ""'_ _..tufl.iog. •If I 
c..n..c-1- • l , .... ..... l • f"-.:1..,...1 ..pp1tn1..a1-· ~ llf'lal ..... ....t l tt .....­

C°""10n.. •I ( ho;ilC'f .i •CORDI( app!n••laH....,. 10 Ui'JIG"r"""wuw . 9',..nd>f. ,,~,.loll a nd 1.,....;1tw..i.. 
futic1kon' 

Cn11*ct tun · ~ l. hapt•• S - t ..hi. ~n t••P"I• • ""'· d1ft..,.,.,. ,.1 it... • <>d 1..1..1••"'"' 1s.-.1,... I aG••"".. •rol.,f't l 
(.nll...c th •" • I• ( ho \•'" fl - M•l h•ltl• Int llndi"'l lh• 1ral "'Oh nl lu~ll• otl\ 

Cullf'nl"" • l C h•11t n 7 · Mpthocl•l•'f llnll •"4 lh• cornPk ' ' "'' " otl lu"tl l<•,.. 

(.,11,.,11,.n •II (. hafllo l 8•0J1hfftl1all""' b\. OIO'O'Pf' t l Jr\<I O' fll 


,.,.,.... "", full"""" S l 4 115 C••••ll• Sl •QS u.. i....1 1.. 

AU...,.M coU.o.....,••••..,•lt.blf'lntSH<f'tl....hlt hw1tf't,l<11Ad Sl21J 9S. lneh1dlt l.f't1f'tl 

R«-... ,..... ,.......... • 1111 p.n ol llw """.,_.,.,1o... HA.SIC."iCll .~ rinc ."rf.JffHOUTl.~CS. '-'"""-· I a"",.,.. 

•• ail.-bW It.._ 0 "11"'ACOMI' 

RA'IC SCJF-''Tll"IC '\UBltOUTl~C.S.. \ '..I I Ill• pa~ Sl'f QS. - }Sf"""'~ 
RASK SC IL"tllflC '\UBltOUTl 'l;ES. \.·..i '1 41•0 pa.....I U J .QS. • ti SU pno.1..,.. 

S.... rnw• -.. •n Klt OBAUO. Dr Dollbt. a..d " CClSS 

S O F TSET I Appk II ind TRS·!O J ! fl: d f,t.~ur onl~ I Prict: 5129.9!1 
SOnN(l m ay tw uoM! IO<l•oflf' modl'l t ot loq u1df1•i,. lt,... t \·t1,..,..tu ; valual f' 1N11 flo,. prrlotm•nf., I Ip '" ISO rmd.. ~ 
,. ;1h MP In I SO <.....,...Cllf'lg •l•m•fll ~ ma~ t... • lmul•lod• .01MI m.,.J... lt m•v b; , ....,~-d 10 In t"' V•I l••g.'t "'11ti•I• If ,...., 
•• r ifrtolu d 111 ,.•1• 1 dl\lrlbwllofl •\""'"' ,...,,.. \fa1 t1•.,dlln•P•oblttm•. bulldl"9!'Jl""'bl"lf ' " t lftttla othua1..... . 1htt 
l•anodPal o,.al\-!"'IW 

...tlTE R ANALYSI S ll\ppl< cm!~) P rier. Slq.q' Ca,uut '2 .1.'i.5 0 1•ht1r 
I ll fE M"!'IA.l "''''" 1h.- .0.. . 1p, ,..., • ..,,.,. ""'"'"'I""'' '""' "r•-' , ...,.... ... ot,• •, ,.. .. 1111..," " ""-'"b"' o4 MI C 
r~ah .,..., ... 1....1.,.j.rd. •nd aft\ 1111....t..- • d po1ln 1t••t....t rlLTI MA°"AI "!"SIS,,.,.,,,. , th_., "' '" I- Lo•..,•.. 
.. 1...-h ma~" t"""'' 11...r rtprlftft 0>1t1pl • H•-li • ...., '- l>fl•l•d In rab..la1 f,.,.., "' pln ll.-d 1n IOMI' ~ ! ••rhon 1<1.-c"llwh 
•n•-~h•q-flf'\ ) 

ACTl \'EC I R CU IT ANALYS IS f A•alla h kfor a llcomp" l t nl Pr icC":SJ.5 .9~ Ca\ullc 5J9.Q!I Oh.ltllt 
I.I. rth ACAf'~·- ""'"' a na h.-lf' 1hor rnponw ol a" •••h.• n• 11-"" k .., ' ""''""'"'' n1nn1. Tlw , ., ,.... .. '"°''"""' pnobrd.ti •quOll 
~~1nlr•11"•nc11 . •...d l h • •"ultingc,.,mpl• • •"l!19"••t•act. compof'l""'l<l""'w rl'•Wm ln..cl: 1horfr•q1t•fl('\ l np.lo!IW'~ 
a lllr_.., "' amphfi.,, r fftAV""'<Of1'141Wl•lv d.otn ...i.....t ,. ll h rro;tottl lo bf'l.lh •mph•..J• •nd ph.a., lnaddu 111.. , .\t:Al'pttnha 
• t• lr.IOC"• l •nal\Ol t oflh.r 1•11,.ot . ..1..., .. "'"""'"'' .-hlch 1nu1t fr om 1n loo1a10C• •••wtl-•n tlw c""'po•n.rftlt .\CAPi• 
•- •o ltt••n •ntl ,.,... Cwcv11 d."tc1tpl- may lf;r ~...i nnto tMWtl f' ,., di• .... Rf 10 b.. ,.f' allrd .i • la r•• ,_ 1.,. 
• •ttw1""'"' •d•i....,. o\CAl>•N:>. ldtw p.o11 "' "'.-"''"'"tt ilf'•'1""''' 1l""""• '"'l•btarv M...:t•lr.,t •HIK 

l.OG IC Sl\IULAfOR l A..ilablt fOI' all compultt\I Pr ice: !.H .9' Cautnt SJll,Q' U i't."it 
lr.1,_ ce"'Pl..-•••tl d"J•lal logit drtot" • 1111 ln.JW"(l I<• !""" _ ,°''" ""' ' t.:o dt"lrt,.,.,... he.. .. r111,... ··••not • "I 
' "'"'•I• I t... , ,,..,,,... •h+r h 111,...br u ..,.t•1•d .... l...W ..wl1tpl• lnPMI A.'l>.Ok NOR. f:X( U(. I X"'I CIH Mtd 'll'\"11 
,.. ,... •• ........ , ... ,.,..,. J .io. .a ..d U n 1 ~tt.'lf>'. • ...d _ •......,.. '"""" "'•" t.o .1..c i..-d u. ..1th ,.,,,,,.. 1 ~...,..L n ·r k­
1.ontth• d"pl-c:•ftWnlt a nd dott.\... M• \1lw1..uod..-ni '" piobr loo 9l11 rh•~ " "d oar• rnnd1U011\ A ' '"''nl dl"9••on l<>1 
•"> 91,..,. wl ol .....u~ "'""ti; pkruni_'°""' "°'"' bt•odboardon!I U!Ollf 1h" , 1111111 i i dwd•rd ~ I OGIC '\IHULA IOM
N.,,.,,,... .a llK.. 

Ht:.A \I OE F_LE~ION!Auil1bl~forall compu1m 11 d is l. d ii l.ttct Qrl~ I Pricc S29,q!I O hlltll< S .\1.J' O i\k 
HEA"t Of:fLl.C TIO"'I h 1hoor h<'1 ln0 "1.N"C0't!', _., _,...., ol '"'"'H••• l •na~w• tafr -.:ar• _....,..._ It'""'"'" <>I 
'"'.. P'Dtf•"'• r,....1., .. Pl"t'..,."""""''Mdf't• &..pftwNol ct.1• filtt •• hoc-h 4-n tw-1t... pn>M..m r.., .....,.,p1. ,,... 
•nd• " l 1h.-t..._ ... ..,.,.. ,..--.i. c laftll!P"'dNh•... l,...br....,.,aNbow•• ,. ~i..- ....,,nrdtw a 11 ; t...... t..'111 ... h<W ..,,b\­
"'""9• •••'-Jv """Ml a.ood ho""' d•llir-"-. •pr1..,. •'"'"•"'• Thor •l•~1 k ,. , and""''""''""" ,.11h.- ._,.., - , • "' 
.. .........,,.......h '""' i...J .....,,. .,... ."...""''' d1t1tobto••d1H .1 ffte\o .... 1.,..i.. ...... , ...... 1o1, ... t ht"tw ........, .... .,......d.1 
~::~::".:'""" •''"'9 llt ...... ,h Al>d W.•O• All 1h1t "'""m•l otWI ,....,, tw f'•t1IVr n!rtf'd .....! rdotrd """' 1M d•I• looJKtl 

1., ti....·1n9 th!tlhf'onol\'•U Ph"ll••on .. ra llrd 11... ,..,1111l•••d1•t11l1tatt lh• ~U•"' • llddrn.., 11.,.,. ,.1lh• tw..n, t~>t h In 
,..,..,...,...t .....i 111.,phlr•1kum tJn...- 1lwl11puttl• lo 1'-..,.,..,j_(A >r • m• wl... t •t1l11 1.,_1 .,n 10i!h,..,odoil! Al >'lll oh.-o rb\• 
IM"!m•m"'Jhr•aOHdf'""" 

n... d<>n.......,.1•11•,. ., hk hc o•-• "t1h Hl.A~Ul flLCT ION•l,... 'vJ...... ..._.,, .... ,,,,.. ......,.. 0,, loo.ood<to •- illr,... 

:;;::;.~..:.::.!;;:.:1~;;;::-..,:':;.;!::"''"'"' th&! \uor wn6'-nlalld ~In..,.. ,...,. S-"!•• "' .\I.,. hf'lph.l 

STATTESl (;"<i't)Cauil.1bl t M1 A11rica\\tllf u tfOf PET C BM I Pr kr. !.JQ _q~Caut"11r SB.9!1 O it"-cnr 
n... " • •l•l..IM •I "t..-l• no ., ............,.. • h1tfl hol,..vnu .,..._.. . ,..., ..,...,,....,, "' lhool• r • .-.t ...,. .-nalnt\ 1.. •It,,,..,,., 11>r 

laJnon , ..,-,,. •..,. t-.. ~d •"d • du d.1a hi•• "Ml'"" 11... o11ffn..'"' .... ,,. ... .........,. . ,.. ..,."4 P•Of"'lfl•""' !'l t Anl. 'I ,. 1" 

•l....,pP1l1"md.,t• ana l~ ' " ••,.-• II •• Ii<• I•"•"' 1ot1r l•1l<1n " "d '"fl'"""'" !hi\ f!Wn1,.dh..rl•d •l•fl•llral .... 1~hu•u" 
H>11ndf'd " " ' '" ' 'h • • i.,..._,,.., .. ''"''1"11""' 11 l•U a ud " lt1n•f•+fm aud "'"'"•II '" 'Ml"m u mpl• Q•,.,..•luo fh,. 
di ot' tomrnl•llo"1t • Ult•n"'1 .0 1·a11.,,.,..,f,,.,., " "'· •Uid"' '""' ' "'""th •lw• • llllu•l••h 

ABOUT DYNACOMP 

1

http:f!Wn1,.dh
http:A.'l>.Ok
http:1�11,.ot
http:pnobrd.ti
http:1.,.j.rd
http:loqu1df1�i,.lt
http:1Au1l.i.bk
http:in..,.,..,.bo
http:Anal)�1.c.rl
http:Al\Al\'t.lt
http:ll"''"'l~dtt��ll'""�'KplomA9ttl1twtnpuldataand�f!'ltvolt.rd
http:1nrtu.df
http:1til��l9nnood~1h.rohaPfo4ltwtrrqw11<\'ti-afltl.o1
http:�,...,,....,dooJ..o"'".t.bl
http:�11hdu*JIMltafw,..11t�'lf��"'�""th.o1
http:i��"db.at
http:d1thll�a1.,,ft1.io
http:rMftl)1.nf
http:SllCWPl.SG
http:aconima,.dl
http:Ml\<;.fl
http:p'1)t.id


78 COMPUTE! Septem ber 1982, Issue 28 

A Monthly Column 

F1·e_d _D' lg nazio is a _compu_Le r enlh~1s i as ~ ~md a uLh_o r o f several books on compule rs fo r young people. He is presenll y 

wo1 krng on two maJo_r pr~1ects : ~ e 1s wntmg a sen es o f books on how lo create graphics-and-sound adve nture games. 


He 1s also wo rk_rng o n a compuler m ystery-and-adve nture series for young people. 

A the fa ther o f two yo ung chi ld ren , Fre_d h~s become conce rned wiLh introducing the compute r tu chi ldre n as a 


wonde rful tool ra ther Lha n as a forbidding electronic d evice. His column appears month ly in COMPUTE! 


The Talking Head 

Fred D'lgnazio 
Associate Editor 

In her book, Machines Thal Think, Pamela McCor­
duck described the ancient popula rity o f talking 
heads. Wise men built the head s, then consulted 
them fo r useful ad vice. Fo r example, a medieval 
pope, Sy lveste r I I, supposedly built a ta lking head 
that answered onl y when spo ken Lo. It was, in a 
sense , an ea rly computer : Lo all q uestions, it gave 
on ly two answers - "yes" or "no"; yet, like modern 
ompute rs, it was credited with having g reat wisdo m 

and the ability to fo retell the futu re. 
A host o f brilliant and fa mous men kept braze n 

(brass) heads as advisors, pets , and oracl e·s in the ir 
homes. Alber tus Magnus, fo r example, had a head 
in the fo r m of a "a lovely woman who could speak." 
The head p rov ided much sage advice, but occa­
ionall y its answers were nippant and mischievo us. 

Acco rding to legend , the head so offended Albe rtus 
Magnus's pupil , T homas Aquinas , that he kid ­
napped the head and burned it. 

creatures of fantasy, myth , and legend. 
Today, a thousand yea rs afte r the first heads 

appeared , modern technology has made it possible 
to build talking heads that a re 1-eal. 
T he heads are compute r-
controlled robots, mounted 

--­

on robot bodies. Scientists 
a re building them in the ir 
labs. Youthful hobbyists 
a re building them in their 
wo rkshops and bedrooms. 

But if you do n't have 
the time or skill to build a 
head out o f' meta l, plas tic, 
and servomotors, do n't 
despair. You can "con­
ju re" up a talking head ~~ ~ 

L----------J $. on a program and ca ll it 
forth from the world inside your computer. T he 
head you c1·eate may not have the wisdom of the 
ages or be able to foresee the future, but it can 
become a great fri end for your child. 

Mirror, Mirror, On The Wall 
In Snow White, the evil queen had a magical mirror 
on the wall. The mirror had a face, a voice, and a 
puckish , irreverent personality . 

Your TV picture screen can be like the queen's 
mirror. When yo ur chi ld turns on the compute r Conjuring Up A Talking Head 
and runs the " talking head" program, the mirrorT he fi rst talkin g heads were products of alchemy 
will darken. Then , magically, a sleeping face wi lland magic. They belong alongside all the other 
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appea r. Its eyes will blink ope n. It will wink at the 
child , ta lk to the child , and answer his or her ques­
tions in a musical voice. 

The Face Of A Friend 
f o llowing this column is the "Talkin g Head " pro­
g ram for Atari , PET, and Apple compute1·s. The 
talking head program is just the first ste p toward a 
much more e laborate "comput er fri end '" program. 
I d escribed this progra m in my last column (COM­
PUTE! , August 1982, # 27). ext month we will give 
the fri e nd the a bility to play with your child. T he 
fo llowing month , we will giYe your child the ability 
to teach the fri end and shape its chara te r. 

The "Talking Head" Program 
Liw'S -1 0 lo 130: Progra m initia lizatio n. 
Lines 500 lo 550 : T he "Friend Iasrer. " 
Consists e nti rel · of GOS L Bs to su brou tines. 

You need to think of the imeraction between vour 
child and the f'ri end in terms of' episodes or f1.';1111 es. 
Each time the rri end talks , that's a fra me. Each 
time your child responds, that's anothe r fram e. 
Eac h GOS UHin this section ha ndles a single f'ram e . 
You ca n add ne\,. frames by adding new COS Bs 
at thi s mas te r level. 

Lines 1000to 1110: "Friend Wake-Up." 
In this fram e, the fri end 's face appea rs. A bell 

rin gs, the fri end wa kes up. blinks its e es open , 
and winks a t the child. 

Lines 2000111 31 JO : "The Friend Talks. " 
T his is a ge ne ral-purpose talking subroutine . 

It enables the fri end to read in seque nces o f 0 . T A 
ta tement messages and print the m on the sc reen , 

in large lette r . to the rig ht of the fri end 's face. 
T he fri e nd can hand le words up to nine leu e rs 
lo ng. It prints words, one pe r line, o n up to 
fi ve line pe r· sci-een. If the fri end has a mes­
sage o f more tha n fi ve words, it will ta ke mo re 
than a single su een . That's o kay. Each o f' th e 
fri nd 's messages can be up to nine sc reens (45 
words) long. 

f,i111's 3200 t11 32 70 : Friend acce pts child 's name. 

Li111'.,. -1000 lo -1880 : Sound e ffec ts - indudin g­
th e \\' a ke-up bell and the fri end's voice. 

Lines 5000 to 5 -170: Dra\\'ing the fri end 's 
face- including the basic face (s ki ca p, ea r., nose, 
and chin ). 

Additional routines to a nima te mo uth (5200­
5280) a nd eve (5300-5470). 

Lines 550U lo 5550: Clea r message window for 
ne\\' message. 

Li11 es 6000 lo 6022: Friend 's messages to the 
child . 

Each new message should begi n on line 6000 
+ ·o me multiple o f 10 (for example, 60 I 0, 11020, 

6030 , etc.) . 
Each ne"· message begins with the number o r 

message screens in the message (a numbe r f"rom 
I to 9). 

Each list o f words to appear on a single screen 
e nds with a "- I. " 

The friend 's name (line 60 I I) is g ive n as 
"G ED." T o give the friend a ne\\· name.j ust replace 
the old name with on e of '."OU r choosin g. 

Afte1· the fri end has asked and rece ived the 
child 's name (the first COS B 20 I 0 and GOSU B 
32 10) . you can add the child 's name LO any message 
by placing the to ken cha rac ter "*" in t.h e me sage 
list (e.g .. 6022 T O .SEE.\ 0 ,*.- 1). 

Warning And Acknowledgment 
Remember , this program is ju ·t the beginning. ft 
makes a good talking head . But. as yet, the head is 
no t good at a ns\\·e ring . Since the head G 11111 u l carry 
on a con ve rsation with I he child , it is not ye t a 
compute r fri end . 

Next month we' ll gi,·c the head the ability to 
ca rry on a conversation with your child and play 
games. The n it will start being a real l'ri end. 

I would like to thank Bruce Mit chell !'or so111 · 
va luable prog ramming assistance. Also, thanks to 
Richa rd M. Kruse for the d oo1·bell sound . 

Program I. Atari Version 

40 GRAPHICS 2+16 
50 FOR P=1 TO BOO:NEXT P 
100 REM **' DIMENSION VARIABLES 
110 DIM HS<9>:REM * MESSABE 
120 N=1:REM * MESSAGE POINTER 
130 DIM NAHES<9>:REH *CHILD'S NAME 
500 REH *** FRIEND MASTER 
510 60SUB 1010:REH * FRIEND WAKE-UP 
520 GOSUB 2010:REH * FRIEND TALK 
530 GOSUB 3210:REH * STORE CHILD'S NAME 
540 GOSUB 2010:REH * FRIEND TALK 
550 END 
1000 REH *** FRIEND WAKE-UP 
1010 GOSUB 5010:REH * DRAW FACE 
1020 GOSUB 5410:REH * DRAW SLEEP EYES 
1030 GOSUB 5210:REM a DRAW CLOSED MOUTH 
1035 FOR P=l TO 800:NEXT P 
1040 GOSUB 4010:REH * WAKE-UP BELL 
1050 GOSUB 5460:REH * DRAW OPEN EYES 
1060 FOR P=l TO 600:NEXT P 
1070 GOSUB 5320:REH a WINK EYE 
1080 FOR P=l TO 100:NEXT P 
1085 H=O: GOSUB 4820: REM • w·rNK NO I SE 
1090 GOSUB 5460:REH a DRAW OPEN EYES 
1100 FOR P=l TO BOO:NEXT P 
1110 RETURN 
2000 	REM *** FRIEND TALK 
2005 RESTORE 6000+N•10:REH * SELECT HESS 

AGE 
2006 N=N+1:REH a SET POINTER TO NEXT SET 

OF FRIEND MESSAGES 
2010 	READ SNUH:REH a SNUM = NUMBER OF SC 

REENS IN CURRENT SET OF FRIEND HESS 
AGES 

2015 	FOR K=l TO SNUH 
2020 	GOSUB 3010:REH a FRIEND TALK--1 SCR 



An Intriguing 

New Release from 

COMPUTE! Books: 


Every Kid's 

First Bool< 

Of Robots 


And Computers 

By David Thornburg 

From [he au[hor's preface: 
"This book allows children to develop 
skills in computer programming and 
geometry through the use of a com­
monly available toy - the Big Trak '" 
robot vehicle. Programming 1s inuo­
duced as the communication mol 
[hrough which the child conveys 
instructions to the machine. Once 
the machine's language l1m1ta ­
tions are understood. it can be 
made to fellow any procedure 
which has been entered by 
the user. 
"Our use of turtle commands 
as the programming language 
mirrors the process-based 
descriptions commonly used by 
ch ildren. For example. a child 1s likely to 
describe a nearby location. such as a friend 's house. by a 
procedure fGo two blocks. turn right. go another block. [Urn 
left. ... ). Because [Urtle geometry has been incorporated as 
the graphics environment in several compu[er languages 
available for the popular desk-top compu[ers. these pro ­
gramming ideas can continue to be used as [he child learns 
to opera[e O[her compu[ers ... 
In Every Kid 's First Book Of Robots And Computers. au[hor 
David Thornburg conveys a uniquely exci[ing learning 
experience for children. parents. and teachers. The book 
uses Big Trak. PILOT/LOGO type languages. and Turtle 
Tiles •• to explore the concepts and cechniques of robot/ 
computer programming. Turtle Tiles. included wich every 
book. are designed to provide hands-on programming 
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EEN 5220 POSITION · 2,8:PRINT •6;": :" 
2033 FOR P=1 TO BOO:NEXT P 5230 RETURN 
203S GOSUB SS10:REH * CLEAR MESSAGE WIND 5250 REH *** OPEN MOUTH 

ow 5260 POSITION 2,7:PRINT #6;": :" 
2040 NEXT K 5270 POSITION 2,8:PRINT •6;": \_/ :" 
20SO RETURN 5280 RETURN 
3000 REH *** FRIEND TALKINB--1 SCREEN S300 REH *** LEFT EYE WINK 
3010 PY=2:REH * MESSAGE VERTICAL CY> STA 5320 POSITION 2,S:PRINT •6;": 0 - :" 

RT LOCATION 5330 FOR P=1 TO 150:NEXT P 
3020 PY=2:REH * MESSAGE VERTICAL CY> STA 5340 RETURN 

RT LOCATION 5400 REH *** EYES ASLEEP 
3030 PX=14:REH * HORIZONTAL CX> CENTER 0 5410 POSITION 2,5:PRINT #6;": : " 

F HESSA6E ON SCREEN S440 RETURN 
3040 READ M$ 5450 REH *** EYES AWAKE 
30SO IF M$="-1" THEN RETURN 5460 POSITION 2,5:PRINT #6;": O O :" 
30S1 IF M$="•" THEN M$=NAHES 5470 RETURN 
30SS GOSUB S260:REH * OPEN MOUTH 5500 REM *** CLEAR MESSAGE WINDOW 
3060 POSITION INTCPX-CLENCH$)/2)+0.S>,PY 5510 FOR Y• 2 TO 8 STEP 2 

:REH * CENTER LINE 5520 POSITION 10,Y
3070 PRINT #6;M$ 5530 PRINT •6;"{9 SPACES>" 
307S GOSUB 4810:REH * FRIEND SOUND 5540 NEXT Y 
3080 FOR P=1 TO 10:NEXT P:REH * KEEP HOU 5550 RETURN 

TH OPEN 6000 REH *** MESSAGES 
3090 GOSUB S210:REH * CLOSE MOUTH 6010 DATA 3 
309S FOR P = 1 TO SO:NEXT P:REM * KEEP HOU 6011 DATA HI, I'M, GED,-1

TH CLOSED 6012 DATA YOU,TURNED,HE , ON,-1
3100 PY=PY+2 6013 DATA WHO'S,OUT,THERE?,-1
3110 GOTO 3040 6020 DATA 2 
3200 REM *** FRIEND ASKS CHILD'S NAME 6021 DATA I'M,SO,HAPPY,-1
3210 OPEN #1,4,0,"K:" 6022 DATA TO,SEE , YOU,a,-1
321S POSITION 11,4 
3217 FOR I=1 TO 9 
3220 GET #1,A Program 2. PET/CBM Version with suggested changes
3230 IF A=1SS THEN 326S 

for Apple II +3240 PRINT #6;CHRS<A>; 

32SO NAMES<LEN<NAMES>+ll=CHRS<A> 

3260 NEXT I 40 PRI NT " {CLEAR} " : REM HOME FOR APP LE 

326S FOR P=1 TO 7S:NEXT P 
 5 0 FOR P=l TO 800 : NEXT P 
3267 60SUB SS10:REH * CLEAR MESSAGE WIND 100 REM * ** DIME NSION VAR IABLE S 

1 20 N= l: RE M * MESSAGE POINTER 
3270 CLOSE #!:RETURN 

ow 
3 55 GOSUB 5260 :REM * OPEN MOUTH 

4000 REH *** WAKE-UP BELL 5 00 REM *** FRIEND MASTER 
4010 BEL=10S:TIM=7.S:GOSUB 4040 5 10 GOSUB 1010 :REM * FRIEND WAKE-U P 
4020 BEL=132:TIM=8.S:GOSUB 4040 5 20 GOSUB 2010 :REM * FRIEND TA LK 
4030 SOUND o,o,o,o:RETURN 5 30 GOS UB 3210 :REM * STORE CHIL D' S NAME 
4040 VLH=1S:INC=0.79+TIH/SO 540 GOS UB 2010 : REM * FRIEND TA LK 
40SO SOUND O, BEL,10 , VLH 550 PRINT:PRINT : PRINT:P RINT : PRINT:END 

10 00 REM *** FR IEND WAK E- UP4060 VLH=VLl1* I NC 
10 1 0 GOSUB 50 10:REM * DRAW FACE4070 IF VLM>1 THEN 40SO 
1 0 20 GO SU B 5410 :REM * DRAW SL EEPI NG EYES4080 'RETURN 
1030 GOSU B 5210 : REM * DRAW CLOSED MOUTH462S FOR P = 1 TO lS:NEXT P 
1035 FOR P=l TO 8 00 : NEXT P477 0 RETURN 
1 040 GOSUB 4000 :REM * WA KE- UP BELL 4800 REM *** FRIEND VOICE 
105 0 GOSUB 5460:REM * DRAW OP EN EYES4810 H=INT<RND<1laS1l+15 
1 060 FOR P= l TO 6 00 : NEXT P4820 FOR A=M+2S TO M STEP -8 
107 0 GOSUB 5 3 20 :REM * WINK EYE4830 SOUND O,A,10,10 
1 080 FOR P=l TO 100 : NEXT P4840 FOR T=1 TO 10 108 5 M=0: GOSUB 48 20 : REM * WINK NOISE48SO NEXT T 10 9 0 GO SU B 5460 :R EM *D RAW OPEN EYES4860 NEXT A 1 100 FOR P=l TO 8 00 : NEXT P487S SOUND O,O,O , O 
1110 RE TU RN4880 RETURN 200 0 REM *** FRIEND TALK

SOOO REM *** FRIEND ' S FACE 2005 REM * SE LECT MESSAGE
S010 GRAPHICS 2+16 2006 N=N+ l : REM * SET PO INT ER TO NEX T SET OF FRI S040 POSITION 2,l:PRINT #6;"<3 SPACES>•" 

END MESSAGE S 
2010 READ SNUM :REM * SNUM = NUMBER OF SCREENS I

SOSO POSITION 2,2:PRINT #6;" I \" N CU RR ENT SET OF FRIEND MESSAGES
S060 POSITION 2,3:PRINT #6;" =====" 201 5 FOR K=l TO SNUMS070 POSITION 2,4:PRINT #6;"/{S SPACES}\ 2 0 20 GOSUB 30 10 :REM * FRIE ND TALK-- 1 SCREEN 

2033 FOR P=l TO 1000 : NEXT PS090 POSITION 1,6:PRINT •6;"<: : >" 20 35 GOS UB 5510 : RE M * CLEAR MES SAGE WIN DOW
S100 POSITION 2,9:PRINT •6;"\ ___ __ /" 

2040 NEXT K 
2050 RETURNS110 RETURN 3 000 REM ** * FRI END TALKING--1 SC REENS200 REM *** CLOSE MOUTH 3010 PY=3:REM * MESSAGE VERT I CAL (Y) START LOCA5210 POSITION 2,7:PRINT #6;":{5 SPACES>: 

TION 
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3030 PX=l4 :REM * HORIZONTAL 
SSAGE ON SCREEN 

NEW(X) CENTER OF ME 5305 
5320 

REM USE "VTAB 5" ON APPLE 
PRINT"{HOME}( 05 DOWN} : 0 - ·" 

3040 READ MS 5330 FOR P=l TO 150:NEXT P 
3050 IF M$="-l" THEN RETURN 5340 RETURN 
3051 IF MS="*" THEN M$=N$ 5400 REM *** EYES ASLEEP 
3052 REM FOLLOWING WOULD BE "VTAB PY:HTAB PX- LE 5405 REM USE "VTAB 5" ON APPLE 

N(M$)/2+.5" ON APPLE 
3060 POKE 216,PY:PRINT"{UP}";TAB(PX-(LEN(M$)/2) 

+0.5);:REM *CENTER LINE 
3070 PRINT M$:GOS UB 5250 

5410 
54 20 
5450 
5455 

PRINT "(HOME}{05 DOWN} : -
RETURN 
REM *** EYES AWAKE 
REM USE "VTAB 5" ON APP LE 

- :" 

3075 GOSUB 4810 :REM * FRIEND SOUND 5460 PRINT" {HOME} {05 DOWN} : 0 0 : " 
3080 FOR P=l TO 50:NEXT P:REM * KEEP MOUTH OPEN 5470 RETURN 

5500 REM *** CLEAR MESSAGE WINDOW 
3090 GOSUB 5200 : REM * CLOSE MOUTH 5505 REM USE "VTAB l" ON APPLE INSTEAD OF " ( 
3095 FOR P=l TO 100 : NEXT P:REM * KEEP MOUTH CLO HOME}" 

SEO 5510 PRINT"{HOME}":FOR I =l TO 10 
3100 PY=PY+2 5530 PRINTTAB( l0 );" 
3110 GOTO 3040 5540 NEXT I 
3200 REM *** FRIEND ASKS CHILD'S NAME 5550 RETURN 
3210 REM 6000 REM *** MESSAGES 
3215 REM USE "VTAB 3:HTAB 10 : INPUT NS " HER E FOR 6010 DATA 3 

APPLE 6011 DATA HI , I ' M, GEB ,- 1 
3220 
3265 

PRINT"{HOME}(03 DOWN}";TAB(l0); :INPUT 
FOR P=l TO 75:NEXT P 

N$ 6012 
6013 

DATA 
DATA 

YOU , TURNED ,ME, ON, - 1 
WHO'S,OUT , THERE?,-1 

3267 GOSUB 5510 : REM * CLEAR MESSAGE WINDOW 6020 DATA 2 
32 7 0 RETURN 6021 DATA I'M,SO,HAPPY ,- 1 

4000 REM *** WAKE-UP BELL 
6022 DATA TO, SEE ,YOU,*,-1 

4005 REM DELETE LINES 4010- 4070 FOR APPLE 
4010 BEL=l05:TM=30:GOSUB 4040 
4020 BEL=l32:TM=20 : GOSUB 4040:RETURN 
4040 VLM=l5 : INC=0 .79+TIM/5 0 
4045 POKE59467 , 16:POKE 59466 , 51 
4050 POKE 59464,BEL 
4060 FOR W=l TO TM* l0 :NEXT 
4070 POKE 59467,0 
4080 RETURN 
4625 FOR P=l TO 15:NEXT P 
4760 NEXT A 
4770 RETURN 
4800 REM *** FRIEND VOICE 
4801 REM DELETE LINES 4810- 4880 FOR APPLE AND C 

HANGE LINES 4810 AND 4820 
4802 REM TO "RETURN" 
4810 M=INT(RND(l)*51)+15 
4820 POKE 59467 ,16: POKE 59466,51 
4825 FOR A=M+25 TO M STEP -8 
4830 POKE 59464,A 
4840 FOR T=l TO 10 
4850 NEXT T,A 
4875 POKE 59467,0 
4880 RETURN 
5000 REM *** FRIEND'S FACE 
5010 PRINT"{CLEAR}":REM USE "HOME" FOR APPLE 
5040 PRINT " *" 
5050 PRINT " / \" 
5060 PRINT " == ===• 
5070 
5090 

PRINT " / 
PRINT:PRINT 

\" 
"<: :>" 

5100 PRINT ::PRINT : PRINT" \$$$$~/":REM "$" IS U 
NDERLINE 

5110 PRINT 
5200 REM *** CLOSE MOUTH 
5205 REM USE "VTAB 7" ON APPLE 
5210 PRINT"{HOME}{07 DOWN} : :" 
5215 REM USE "VTAB 8" ON APPLE 
5220 PRINT"{HOME}{08 DOWN} : --­ :" 
5230 RETURN 
5250 REM *** OPEN MOUTH 
5255 REM USE "VTAB 7" ON APPLE 
5260 PRINT"(HOME}{07 DOWN} : $$$ :":REM"$" IS ­

UNDERLINE -~ 

5265 REM USE "VTAB 8 " ON APPLE 
5270 PRINT"(HOME}{08 DOWN} \$/ :" 
5280 RET URN ­
5300 REM *** LEFT EYE WINK 

Jk c:[

SERVICE... 

a nonexistant word in 
computer language? 

Now you can get FACTORY AUTHOR· 
IZED service for your Commodore or 
Atari computer and peripherals at reason­
able cost. Minimize your down time 
frustration and expense. Extended war­
ranty available for most products, too! 

CALL 

717-327-1450 

Micro Computer 

Service Center 


477 E. Third St., Williamsport, PA 17701 
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For Atari and Apple, this is the first ofa three-part series 
on PILOT. This month, an Apple version (Microsoft 
BASIC) - and next month an Atari BASIC PILOT will 
be published in Part II . The AptJle version requires 
AfJplesoft, 32K memory, and one disk drive. 

Part I 

Turtle 

PILOT 

Alon W. Poole 
Loomis.CA 

How would you like a powe1·ful new language for 
your computer that combines PILOT, turtle 
graphics, and all commands and functions ? The 
programs at the end of this article create a version 
of PILOT which contains all of these feature . Best 
of a ll , unlike most languages ava ilable for the Apple, 
this language isn't going to cost yo u a fortune. Th is 
version of PILOT, which I have named T urtle 
PILOT, has been patterned after Atari PILOT. 
Most Atari PILOT programs can be converted to 
Turtle PILOT without very many change . 

At the encl of thi article are two program listings. 
The Turtle PILOT Editor is used for typing PILOT 
programs. The Turtle PILOT Translator writes a 
program in Applesoft which i equi valent to a PILOT 
program typed with the Editor. Both programs . 
require an Apple with Applesoft. 32 K, and one disk 
drive. Also included i an example hawing every­
Lhino- typed and printed on the screen while entering 
and ~ranslating a program, along wi th a sample 
RUN after it was translated . 

Introduction To PILOT 

PILOT is a simple language and i ve1·y easy to learn , 
especially if you already understand. BAS I.~. In ~his 
article I will assum that the reader ts fam iliar with 
Applesoft BASIC. To get an idea of· how PILOT 
works, consider the following program and explana­
tions for each line. 

I *QUIZ 
2 T:HOW MUCH IS 8 +4? 
3 A: 
4 M:l2,TWELVE 
5 TY:THAT'S CORRECT. 

6 TN:NO, TRY AGAIN. 

7 JN:*QUIZ. 


The first line is a label, which is used to identify 
sections and modules (modules are subroutines) of a 
program. Labels always begin with an asterisk. In the 
second line the Tis the instruction name for Type. 
Everything following the colon will be displayed on 
the screen. The third line Accepts a response from 
the user. Line four use · the Match instruction. Each 
item following the colon is compared with the last 
response. The Y in line five is the Yes conditioner. 
The Yes conditioner causes the instruction to be 
executed only if the last Match succeeded. The N in 
line six is the No conditioner. A line with a No con­
ditioner wi ll be execu ted only if the last latch failed. 
The la t line causes a Jump back to the first line if 
the question was answered incorrectly. Notice that a 
label is used instead of a line number. The line num­
bers are not actually part of the program, but are 
used on ly to make editing easier. 

Parts Of An Instruction 
The order of the parts of an instruction is important. 
Below is a description o f each of the elements in an 
instruction. Although an instruction does not have to 

contain all of the optional elements, the elements 
that are included must be in the order tl1ey are given 
below. 

I. In Lruction Name - The instntc:tion name is a 
single letter and always comes lirst. It is required 
with eve1·y line other than a label, since labels 
are not considered instructions. 
2. Conditioner - T he conditioner is either a ) 
or an N. The conditioner is optional and may be 
used with any instruction. 
3. Expression - An instruction with an expres­
sion is executed only when the expression is 
true. The expression must be placed between 
parentheses. Expressions are optional and 
may be used with any instruction. Belo\\' are 
some examples of in ·tructions that include 
expressions. 

T(S>l00) :VERY GOOD. 

J(L=SQR(N)) :*START 

AY(X=0 AND MID$(I$,M,l)=STR$(J)): 


4. Colon - Every instruction must have a colon. 
5. O~ject- The last part of an instruction is the 
object. Everything following the colon is called 
the object of the instruction. An ol~j ect is optiona l 
with some instruction . 

The Turtle PILOT Instructions 
There a re 11 instructions in Tunle PILOT, not 
including the tu rtle graphics commands. Below 
is an explanation of each instruction . AL th e 
end of each explanation are a few samples of the 

http:Loomis.CA
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instruction. 
T: Type. The Type instruction will print every­

thing in the object on the screen. The Type in­
struction has an ad vantage over BASI C's PRI NT 
command. With the Type instruction , words at the 
end of a line will not usually be divided benveen 
two lines of the screen . A string variable can be 
Typed by placing the name of the string variable in 
the object preceded and followed by a pound sign 
(#) . An am persand (&) placed at the end of the 
object will cause the next printed character to 
continue on the same line. The ampersand will not 
be displayed on the screen. A Type instruction 
without an object will print a blank line. 

T: 

T:HELLO,$NAME$ & 

TY:YOUR TOTAL SCORE rs #S#. 


A: Accept. The Accept instruction inputs a 
response from the user. T he Acce pt instruction is 
ve ry similar to BASIC' INP T command , with 
the ad vantage that any character can be typed 
without an e1-ror occurring. An object is not re­
quired , but the input can be ass igned to a variable 
by placing the variable name in the object. 

A: 
A: NAME$ 
A(M(K)=0) :X 

\!/:Match. T he Match instruction compares all 
of the items in the object LO the la t response. T he 
items in the object are separated by commas and 
may include string variable names. If any of the 
items match with the las t response, the Y con­
ditione1· is set. Otherwise, the N cond itioner is set. 
T he Match instruction does not compare the item 
with just the start of the las t response. It searches 
for the word through the entire response. For 
instance, GO would Match with GOING, INGOT, 
and LI NGO. You may put up LO 25 items in the 
object. 

M:HI 
M:A,E,r,o,u,Y,A$,B$ 
MN(Z<20) :END, STOP 

J:jum/J. T he Jump instruction causes a branch 
to the line with the label that matches the label in 
the object of the Jump instruction. This instruction 
resembles BAS I C's GOTO command , except a 
label is used instead of a line number. 

J:*START 
JY:*PART TWO 

U: Use. ~he u.se instruction is for Using mod­
ules (subroutmes) ma PILOT program. It is simi la r 
to theJui:np instruction , but the computer remem­
b~ rs the ~me from which it came. Program execution. 
will continue at the line with a label that matches 

the label in the object until an End instruction is 
encountered. The End instruction will cause a 
return to the line fo llowing the Use instruction. 
The Use instruction is like BASIC's GOSUB com­
mand , with labels used instead of line numbers. 

U:*PRINT 
UY:*FIRST 

E: End. The End instruction will terminate the 
program unless a Use instruction has been execu­
ted. If a se instruction has been executed , pro­
gram execution will continue at the line following 
the Use instruction . No object is used with an End 
instruction . The End instruction is similar to 
BASI C's RETURN and END commands. 

E: 
E(N=T): 

R : Remark. The Remark inst ruction is 
not executed and is used on ly for program 
documentation . 

R:THIS IS A REMARK 
C: Compute. The Compute instruction may 

be used for numeric calculations or string 
manipulation. 

C:N=N+l 

C:S(K)=SIN(A*l0) 

CY:A$="ABC" 

C(T=l) :Z$(N,l)=X$+RIGHT$(I$,3) 


B: Basic. The obj ect of the Basic 'instruction 
may contain any Applesoft commands. 

B:HOME 
B:GET K$:PRINT K$; 
BY:HPLOT 10,Y TO X,50 
BN(V>3) :COLOR=2: HLIN 10,20 AT Y 

S: Sound. The object of the Sound instruction 
should contain a number from 1-3 1 for the pitch 
of the note, a comma, and a number from 1-255 
for the duration. T he notes range from C below 
middle C for a pitch value of 1 to F# above C above 
middle C fo r a value of 3 1. These values are the 
same as the pitch values used in Atari PILOT. 

S:l0,200 
S:30,D 
SY:P,SQR(L*2} 

G: Graphics. The Graphics instruction precedes 
all turtle graphics commands, which wi ll be 
ex pla ined next month in Part II. 

Variables In Turtle PILOT 
You may use an y variable in a Turtle PILOT pro­
gram that you could use in an Applesoft program, 
except variables beginning with Q. The reason for 
not using Q variables .... ill be explained next month 
in Part II of this article. You may also use any of 
Applesoft's mathematical and string functions. 
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Using The Editor 
The Editor has 11 commands to help you in typing 
Turtle PILOT programs. The Edito1· has two 
modes. First there i · the command mode, indicated 
by a prompt. Any of the Editor's 11 commands 
may be typed in the command mode. The second 
mode is the progra m mode, indicated by a line 
number that is automatically printed on th e lcfL 
side oft he SCt"een. The program mode may be 
entered through seve ra l of' the Edito1· comma nds. 
Pl LOT programs are typed in the program mode. 
To return to the com mand mode from the program 
mode, press RET RN without typi ng a nything. 
When yo u have finished using the Editor, press the 
ESC key. Accidentally pressing the ESC key can be 
corrected by pressing REl URN immediatel y. 
Follo"·ing is a description of each o f the Editor 
commands. 

The ADD command is used for entering th e 
program mode to start or continue a p1·ogram . It 
will ADD lines to the encl or the prng ram. The 
ADD command may also be followed by a line 
numbe r. The lines ADDed to the program will 
then start at the line number specified. All th e lines 
or the program currentl y in memory from that line 
to the end of the program will be erased. 

The LIST command will LIST the prngram in 
memory. To LIST a single li ne, type the line 
numbe1· follo,,·ing the Ll T com mand. A range or 
lines can be LISTed by typing th e first and last 
line numbers se para ted by a comma. All the lines 
of a module ma y be LISTed by specifying th e 
label of the module. Pre. sin g RET R:'\ will abon a 
LISTing. 

The EDIT command is used Lo change line(s) 
of a prog1·am . lt may be followed by a single line 
number or a range of line numbers with the first 
and last line numbers separated by a comma . The 
line 10 be EDITed will appea r on th e screen with 
th e cursor al the beginning or the line. 

The INSERT command is used for adding a 
line in the inte rior of a program. The INSERT 
command must be followed by a line number. No 
lines of the program will be de leted, but th e num­
bers of th e lines af'ter the I SERTed line wil l be 
ra ised b,· one. 

Th~ DELete command is used for erasing 
line(s) from a program. A single line, a range or 
lines. rn· a labe l of' a module 111ay be specified. The 
numbers or th e line following the DELeted lines 
will be lo"·ered . 

The l\EW command erases th e program in 
memorv. 

Th'e LOAD command will read a Pl LOT 
program from the disk and append it Lo the pro­
gram in memor y. The Ev\ command must be 
used fi1 ·s t if the program in memory is not wanted. 

The name of the program is specified by fo llowing 

the LOAD command by that name. 

. The SA VE com.mane! will store the program 

m m mory on the disk unde r the na me specified. 

A program must be SA VEd before it can be 

translated. 


The MEM command prints the numbe r or 
free bytes available. 

The CATalog command will print a cata loa of 
< :-... 

the files on the disk. Turtle PlLOT programs ,~· ill 
appear as text files with ". P" at the e nd of their 
names. 

The PR# co111mand changes output to th e 
specified slot, allowing a printer to be used with the 
Editor. 

Using The Translator 
The Translator is used to translate vour PILOT 
programs into Applesof'L programs '. When yo u 
R N the Translator, it will ask you to type the 
na me of the program Lo be Lranslai ed . J\fake sure 
the program Lo be translated has been SA VEd on 
di.sk. Afte r y~>u have typed th e name , th e translating 
will aulomallcally be done . The translated 
Ap pleso f'l program will be sent to a text file on the 
disk that can be EXECuted later LO load it into 
me mory. The computer will tell yo u what Lo type 
to load th e pn>gram into me mory. Once it is in 
memory, you can RUN. S/\ VE. LO/\D, and LI ST 
itjusl like a normal pplcso1'1 program. 

Errors 
Major syntax errors will be caught by the Editor. 
and th e Editor will have you retype th e line. Most 
other e rrors will be detected bv t.h e Translator 
whi le the program i being tra.ns lated. If a n e rror 
occurs during a t1·ans lation, the computer will 
print "ERROR IN PILOT LINE NO." followed by 
the number ol' the line in " ·hich the error occurred. 
The compute1· will then automatically RU N the 
EcliLor. You shou ld LOAD the program you were 
translating, correct th e e rror, SA\ Ethe progra111, 
a nd RU T the T1·anslator again. Since this is a time 
consuming process, yo u should look th e progra111 
O \ 'c 1· care full y before I rying Lo trans late. 11' an error 
occurs whi le a translated program is R ning. 
di,·icl e the line number by te n to calculate the ccff­
responding PILOT line number. 

Typing The Programs 
A typing erro r in the Translato r program co uld 
produce disastrous resu lts. To make it easie r lO 

find mistakes , the following line shou ld be included 
whe n the Translator is first typed. 

15 POKE 216,0: GOTO 30 
This will cau. e the trans lated program to be e nt to 

the screen instead of the di sk, and error messages 
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will be printed normall y. When all mistakes have 
been corrected , delete line 15. 

The turtle PILOT Editor must be SA VEd 
under the name EDITOR, and the Turtle PILOT 
Translator must be SAVEd under the name 
TRANSLATOR. Make sure you SA VE the Trans­
lator immediately after typing it and before yo u 
RUN it, since it erases itself when it is finished. 

This is o nl y the first in a series of three a rticle 
abo ut Turtle PI LOT. In Part II we'll cover turtle 
graphics, which is probably the best featui-e of 
Turtle PILOT, and we'll take a look at some othe1­
features of the language . In Part III we' ll convert 
an Atari PILOT program to Turtle PILOT. If you 
are alread y fa miliar with turtle graphics, ex peri ­
ment with the commands listed in line I 0230 of 
the Translator prog ram and see what you can 
discover. 

The author has offered lo 111alu• a co/JY ofthe jnogra 111s 
for you. Send a blanl< dis!< (s/1ecify DOS 3.2 or 3.3), " 
s/a mped, self-addressed 111ailer, and a $3 .00 cojJyi ng fee 
lo: 

Alan Poolt• 

-1728 J.:i11g R oad 

Luo111is , CA 95650 


Program l. 

1 REM TURTLE PILOT TRANSLATOR 
2 REM BY ALLAN POOLE 
10 GOSUB 10000 
17 REM 
18 REM *** OPEN EXEC FILE *** 
19 REM 
20 N$ = LEFT$ (N$,LEN (N$) - 1) + "EXEC": PR! 

NT D$"0PEN"N$: PRINT D$"DELETE"N$ 
21 PRINT D$"0PEN"N$: PRINT D$"WRITE"N$ 
30 POKE 33,30: Lrsr 50000 - 60000: POKE 33,40 

40 PRINT "5 GOSUB 50000" 
47 REM 
48 REM *** MAIN LOOP *** 
49 REM 
50 FOR LN = 1 TO NL:LN$ = "" 
60 LN$ = LN$ + STR$ (LN * 10) 
70 I = 0: FOR L = 1 TO 12: IF LEFT$ (P$(LN) ,1 

) = I$(L) THEN I = L 
80 NEXT : IF I = 0 THEN 15000 
90 GOSUB 200: GOSUB 300 : GOSUB 400 
100 ON I GOSUB 500 ,1000, 1500 ,2000,2500,3000,35 

00,4000,4500,5000,6000,6500 
110 PRINT LN$: NEXT 
117 REM 
118 REM *** END OF PROGRAM *** 
119 REM 
120 PRINTLN*l0;"END"~PRINT "?";CHR$(34);"YOUR ­

TRANSLATED PROGRAM IS IN MEMORY";CHR$ 
(34) 

121 PRINT D$"CLOSE" 
130 PRINT : PR INT "TO LOAD YOUR TRANSLATED PRO 

GRAM INTO": 
131 PRINT "MEMORY,TYPE "CHR$ (34);"EXEC "N$; C 

HR$ (34) 
140 NEW 
197 REM 
198 REM *** SPLIT PILOT LINE AT COLON *** 

199 
200 

210 
215 

220 

230 
240 
250 

260 
297 
298 
299 
300 
310 

320 

330 
397 
398 
399 
400 

410 

420 

430 
497 
498 
499 
500 

501 
510 
520 
530 
540 
550 

600 

610 

620 
630 

631 
700 
710 

720 
730 

731 
997 
998 
999 
1000 

1020 

1030 

1497 
1498 
1499 
1500 

1510 

REM 
FOR L = 1 TO LEN (P$(LN)): IF MID$ (P$(LN) 
,L,l) = ":" THEN T = L:L = 300 
NEXT 
IF LEFT$ (P$(LN),l) ="*"THEN L$: "*":R$ 

= ~$(LN): RETURN 
L$ = LEFT$ (P$ (LN) ,T - 1): IF T = LEN (P$ ( 
LN)) THEN R$ = "": RETURN 
R$ = RIGHT$ (P$ (LN), LEN (P$ (LN)) - T) 
T$ = L$: GOSUB 11000:L$ = T$ 
IF LEFT$ (L$,l) = "G" THEN T$ = R$: GOSUB ­
ll000:R$ = T$ 
RETURN 
REM 
REM *** FIND CONDITIONER *** 
REM 
C = 0: IF LEN (L$) < 2 THEN RETURN 
IF MID$ (L$,2,l) = "Y" THEN LN$ LN$ + "I 
F QC=l THEN ":C = 1 
IF MID$ (L$,2,l) = "N" THEN LN$ = LN$ + "I 
F QCa0 THEN ":C = 2 
RETURN 
REM 
REM *** FIND EXPRESSION *** 
REM 
EX$="": IF RIGHT$ (L$,l) <>")"THEN RE 
TURN 
T = 0: FOR L = 1 TO LEN (L$) - 1: IF MID$ ­
(L$,L,l) ="("THEN T = L:L =300 
NEXT :EX$= MID$ (L$,T + 1, LEN (L$) - T ­

l):LN$ = LN$ + "IF"+EX$ +"THEN" 
RETURN 
REM 
REM *** T: INSTRUCTION *** 
REM 
LN$ = LN$ + "QT$=" + CHR$ (34): IF R$ = "" 

THEN LN$ = LN$ + CHR$ (34) + " 
GOSUB 51000": RETURN 
FOR L = 1 TO LEN (R$):T$ =MID$ (R$,L,l) 
IF T$ = "$" THEN 600 
IF T$ = "I" THEN 700 
LN$ = LN$ + T$ 
NEXT :LN$ = LN$ + CHR$ (34) + ":GOSUB 5100 
0": RETURN 
IF L > LEN (R$) - 2 THEN 540 

T = 0: FOR Ll = L + 2 TO LEN (R$): IF MID$ 
(R$,Ll,l) = "$" THEN T=Ll:Ll=300 

NEXT : IF T = 0 THEN 540 
LN$ = LN$ + CHR$ (34) + "+" + MID$(R$,L + ­
l,T- L) + "+" + CHR$ (34) 
L = T: GOTO 550 
IF L > LEN (R$) - 2 THEN 540 
T = 0: FOR Ll = L + 2 TO LEN (R$): IF MID$ 
(R$,Ll,l)="#"THEN T=Ll:Ll = 300 
NEXT : IF T = 0 THEN 540 
LN$=LN$+CHR$(34)+"+STR$ ( " +MID$ (R$,L + 1 
,T - L - 1) + ")" + "+" +CHR$(34) 
L = T: GOTO 550 
REM 
REM *** A: INSTRUCTION *** 
REM 

LN$ = LN$ + "GOSUB 52000" 1010 IF 
R$ = "" THEN RETURN 
IF RIGHT$ (R$,l) = "$" THEN LN$ = LN$ + ": 

" + R$ + "=QI$": RETURN 
LN$ = LN$ + ":" + R$ + "=VAL(QI$)": RETURN 

REM 
REM *** M: INSTRUCTION *** 
REM 
FOR L = 1 TO 25:M$(L) = "": NEX T : IF RS = 
"" THEN 15000 
T=l:FOR L=l TO LEN(R$):IF MID$( RS , L,l)< > ­

","THEN M$(T)=M$(T)+MID$(R$,L,l) 
1511 GOTO 1530 
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1520 T = T + 1 	 T) +MID$ (R$,L,l): GOTO 5060 
1530 NEXT 5050 T • T + 1 
1540 FOR L = 1 TO T 5060 NEXT 
1541 IF RIGHT$(M$(L),1)="$"THEN LNS=LN$+"Q$(" + 5069 REM TRANSLATE EACH COMMAND 

STR$ (L) + ")=" + MS(L)+":" 5070 FOR L • 1 TO T 
1542 GOTO 1560 5080 GC. 0:FOR Ll•l TO ll:IF LEFTS (GL$(L) I LE 
1550 LN$ = LN$ + "Q$(" + STRS (L) + ")=" + CHRS N (G$(Ll))) < > G$(Ll) THEN 5110 

(34) + MS (L) + CHRS (34) + ": '" 	 5090 GC • Ll1Ll • 11: IF GL$(L) • G$(GC) THEN G 
1560 NEXT :LN$ = L~S + "GOSUB 53000": RETURN L$ (L) • 1111 

: GOTO 5110 
1997 REM 5100 GL$ (L) • RIGHT$ (GL$ (L), LEN (GL$ (L)) - LE 
1998 REM *** J: INSTRUCTION *** N (G$ (GC))) 
1999 REM 5110 NEXT 
2000 IF R$ = "" THEN 2100 5120 IF GC • 0 THEN 15000 
2010 IF LEFT$ (R$,l) < > "*" THEN RS = "*" + RS 5130 ON GC GOSUB 5200,5250,5300,5350,5400,5450, 

5500,5550,5600,5650,5700 
2020 T = 0: FOR L = 1 TO NL: IF P$ (L) =RS THEN 5140 LN$ • LN$ + ":": NEXT : IF F = 1 THEN LN$ ­

T = L:L = 2500 	 • LN$ + "NEXT" 
2030 NEXT : IF T = 0 THEN 15000 	 5150 RETURN 
2040 LN$ = LN$ +"GOTO"+ STR$ (T * 10) : RETURN 5199 REM CLEAR COMMAND 

5200 LN$ • LN$ + "HGR": RETURN 
2100 T = 0: FOR L = LN TO l STEP - 1: IF LEFTS - 5249 REM TURNTO COMMAND 

(P$(L) ,1) ="A" THEN T = L:L = 0 5250 LN$ = LN$ + "QA=90-" + GL$(L): RETURN 
2110 NEXT : IF T = 0 THEN 15000 5299 REM TURN COMMAND 
2120 GOTO 2040 5300 LN$ • LN$ + "QT="+ GL$(L) + ":GOSUB 54000 
2497 REM ": RETURN 
2498 REM *** U: INSTRUCTION *** 5349 REM DRAW COMMAND 
2499 REM 	 5350 LN$ = LN$ + "QL=" + GL$(L) + ":GOSUB 55000 
2500 LN$ = LNS + "QU=QU+l": IF LEFTS (RS,ll < > ": RETURN 

"*" THEN R$ = "*" + RS 5399 REM PEN COMMAND 
2510 T = 0: FOR L = l TO NL: IF PS(L) = R$ THEN 5400 T$ = GL$(L): IF T$ = "UP" THEN LNS = LN$ + 

T = L:L = 2500 "QP=l": RETURN 
2520 NEXT : IF T = 0 THEN 15000 5402 IF T$ = "DOWN" THEN LN$ = LNS + "QP=0" : RET 
2530 LN$ = LN$ + ":GOSUB" + STR$ (T * 10): RETU URN 

RN 5405 LN$ = LN$ + "HCOLOR=" : IF TS = "ERASE" THE 
2997 REM N LN$ = LN$ + "QB" 
2998 REM *** E: INSTRUCTION *** 5410 IF T$ "BLACK" THEN LN$ = LNS + "0" 
2999 REM 5415 IF TS "GREEN" THEN LN$ = LNS + "l" 
3000 LN$ = LN$ + "IF QU=0 THEN END" 5420 IF TS "VIOLET" THEN LN$ = LN$ + "2" 
3010 PRINT LN * 10 + 5; 5425 IF T$ "WHITE" THEN LN$ = LNS + "3" 
3020 IF C=l THEN PRINT "IF QC=l THEN"; 3030 IF 5430 IF T$ "BLACK2" THEN LNS = LN$ + "4" 

C=2 THEN PRINT "IF QC=0 THEN"; 5435 IF T$ "RED" THEN LNS = LNS + "5" 
3040 IF EX$ < > "" THEN PRINT "IF";EX$;"THEN"; 5440 IF T$ "BLUE" THEN LN$ = LN$ + 11 6" 
3050 PRINT "QU=QU-l:RETURN": RETURN 5445 IF T$ WHITE2" THEN LN$ = LN$ + "7" 
3497 REM 5448 RETURN 
3498 REM *** C: INSTRUCTION *** 5449 REM SCREEN COMMAND 
3499 REM 5450 GOSUB 5400:LN$ = LN$ + ":HPLOT 0,0:CALL 62 
3500 LN$ = LN$ + RS: RETURN 454:QB=" + RIGHT$(LNS,l): RETURN 
3997 REM 5499 REM GOTO COMMAND 
3998 REM *** R: INSTRUCTION *** 5500 T = 0: FOR Ll = 1 TO LEN (GLS (L)): IF MID$ 
3999 REM (GLS(L),Ll,l) =","THEN T = Ll 
4000 RETURN 5501 Ll = 255 
4497 REM 5510 NEXT :LN$ = LN $ + "QX=" + LEFT$ (GL$(L) ,T ­
4498 REM *** S: INSTRUCTION *** - 1) + " 
4499 REM 5511 QY=" + RIGHT$ (GLS (L), LEN (GLS (L)) - T) : ­
4500 T = 0: FOR L = 1 TO LEN (RS): IF MIDS (RS, RETURN 

L,l) =","THEN T = L:L = 255 	 5549 REM FULL COMMAND 
5550 LN$ LN $ + "POKE -16302,0": RETURN4510 NEXT :LN$ = LN$ + "POKE 768,QS(" + LEFTS 	 ( 
5599 REM MIX COMMANDRS, T - 1) + ") 5600 LN$ LN$ + "POKE-16301,0": RETURN

4511 POKE 769," +RIGHTS (RS, LN (RS) - T) + ": 5649 REM QUIT COMMAND
CALL 770": RETURN 5650 LN$ LN$ + "TEXT": RETURN

4997 REM 5699 REM GO COMMAND4998 REM *** G: INSTRUCTION *** 5700 LN$ LN$ + "QP=l :QL=" + GL$(L) + " :GOSUB ­
4999 REM 55000:QP=0": RETURN5000 IF RS = "" THEN LNS = LN$ + "POKE -16304,0 5997 REM

:POKE -16297,0": RETURN 5998 REM *** B: COMMAND *** 
5009 REM FIND LOOPS 
5010 F = 0 : IF VAL(R$) > 0 THEN LN$=LN$+ "FOR Ql 5999 REM 

=l TO"+STRS( VAL (RS)) + ":":F=l 6000 LN$ = LN$ + R$ : RETURN 
5011 RS = LEFT$ (RS, LEN (RS) - 1) 6497 REM 
5012 R$ = RIGHTS (R$ , LEN (R$) - LEN (STRS VA 6498 REM *** LABEL *** 

L (RS))) - 1) 6499 REM 
5019 REM FIND INDIVIDUAL COMMANDS 6500 LNS = LN$ + "REM" + RS: RETURN 
5020 FOR L = 1 TO 6:GLS(L) = "": NEXT 9997 REM 
5030 T = 1: FOR L = 1 TO LEN (RS) 9998 REM *** INITIALIZE *** 
5040 IF MIDS (RS,L,l) < > ";"THEN GL$(T) =GL$( 9999 REM 
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10000 TEXT : HOME 
10010 HTAB 6: INVERSE : PRINT " 

10020 HTAB 6: PRINT " ";: HTAB 34: PRINT " " 
10030 HTAB 6: PRINT " ";: HTAB 9: NORMAL PRINT 

"TURTLE PILOT TRANSLATOR"; 

10031 HTAB 34: INVERSE : PRINT 

10040 HTAB 6: PRINT " ";: HTAB 34: PRINT 

10050 HTAB 6: PRINT " ";: HTAB 14: NORMAL : PRIN 


T "BY ALAN POOLE"; 

10051 HTAB 34: INVERSE : PRINT 

10060 HTAB 6: PRINT " ";: HTAB 34: PRINT " " 

10070 HTAB 6: PRINT " 


": NORMAL 
10080 DIM P$ (2500), I$ (12) ,G$ (11) ,GL$ (6) ,M$ (25) :D 

$ = CHR$ ( 4) 
10090 PRINT : INPUT "WHAT IS THE NAME OF THE PRO 

GRAM? ";N$: IF N$ =""THEN 10090 
10100 IF RIGHT$ (N$, 2) < > ".P" THEN N$ = N$ + " 

• p• 

10105 PRINT: PRINT "PLEASE WAIT •• ," 
10110 ONERR GOTO 16000 
10120 PRINT D$"VERIFY"N$: PRINT D$"0PEN"N$: PRIN 

T D$"READ"N$ 
10130 INPUT NL 
10140 FOR L = l TO NL:I$ = "" 
10150 GET K$: IF ASC (K$) = 13 THEN P$(L) I$: ­

GOTO 10170 
10160 I$ = I$ + K$: GOTO 10150 
10170 NEXT : PRINT : PRINT D$"CLOSE" 
10180 FOR L = l TO 12: READ I$(L): NEXT 
10190 FOR L = l TO 11: READ G$(L): NEXT 
10200 ONERR GOTO 15000 
10210 RETURN 
10220 DATA T,A,M,J,U,E,C,R,S,G,B,* 
10230 DATA CLEAR,TURNTO,TURN,DRAW,PEN,SCREEN,GOT 

O,FULL,MIX,QUIT,GO 
10997 REM 
10998 REM *** REMOVE SPACES FROM T$ *** 
10999 REM 
11000 IF T$ = "" THEN RETURN 
11010 Tl$ = "": FOR L = 1 TO LEN (T$) 
11020 IF MID$ (T$,L,l) < > " " THEN Tl$ Tl$ + ­

MID$ (T$,L,l) 
11030 NEXT :T$ = Tl$: RETURN 
14997 REM 
14998 REM *** ERROR ROUTINES *** 
14999 REM 
15000 PRIN T D$"CLOSE": PRINT "ERROR IN PILOT LIN 

ENO. ";LN; CHR$ (7) 
15001 PRINT D$"RUN EDITOR" 
16000 PRINT D$"CLOSE": PRINT "UNABLE TO LOAD"; C 

HR$ (7) : RUN 
49996 REM 
49997 REM THE FOLLOWING LINES ARE NOT PART OF TH 

E TRANSLATOR, BUT ARE 
49998 REM INCLUDED IN EVERY TRANSLATED PROGRAM. 
49999 REM 
50000 DIM Q$(25),QS(31) 
50010 HCOLOR= 3:QX = 0:QY = 0:QC = - l:QR = 40:Q 

A = 90:QQ = 3.1415927 I 180 
50020 QS(l) = 192:QS(2) = 180: QS(3) = 17l:QS(4) 

= 16l:QS(5) = 153:QS(6) = 144 
50021 QS(7) = 136:QS(8) = 129:QS(9) = 122:QS(l0) 

= 115:QS(ll) = 108:QS(l2) =102 
50022 QS(l3) = 96:QS(l4) = 9l:QS(l5) 86 
50025 QS(l6) = 8l:QS(l7) = 76:QS(l8) 72:QS(l9) 

= 68:QS(20) = 64:QS(21) = 60 

50026 QS(22) = 57:QS(23) = 54:QS(24) 50:QS(25) 
= 47:QS(26) = 45:QS(27) = 42 

50027 QS(28) = 40:QS(29) = 37:QS(30) 35:QS(31) 
= 33 

50030 POKE 770,173: POKE 771,48: POKE 772,192: P 
OKE 773,136: POKE 774,208 

50031 POKE 775,5: POKE 776,206: POKE 777,1: POKE 

778,3: POKE 779,240 
50032 POKE 780,9: POKE 781,202: POKE 782,208: PO 

KE 783,245: POKE 784,174 
50040 POKE 785,0: POKE 786,3: POKE 787,76: POKE ­

788,2: POKE 789,3: POKE 790,96 

50041 POKE 791,0: POKE 792,0 

50050 RETURN 

51000 IF QT$ = "" THEN PRINT : RETURN 

51005 QT = 0: IF RIGHT$ (QT$,l) = "&" THEN QT$ 


LEFT$(QT$, LEN (QT$) - l):QT=l 
51010 FOR Ql = l TO LEN {QT$) 
51011 IF MID$ (QT$,Ql,l) = " " AND PEEK (36) > Q 

R - 9 THEN GOSUB 51100 
51020 PRINT MID$ (QT$;Ql,l);: NEXT: IF QT 0 T 

HEN PRINT 
51030 RETURN 
51100 QF = 0: FOR Q2 = Ql + 1 TO Ql + QR - PEEK ­

( 36) - l 
51101 IF Q2 > = LEN (QT$) THEN Q2 = 1000:QF = 1 : 

GOTO 51120 
51110 IF MID$ (QT$,Q2,l) = " " THEN Q2 1000:QF 

= l 
51120 NEXT : IF QF = :0 THEN PRINT :Ql Ql + 1 
51130 RETURN 
52000 QI$ = "" 
52010 GET QK$:QT = ASC (QK$): PRINT QK$ ; 
52020 IF QT 13 THEN RETURN 
52030 IF QT 8 THEN 52100 
52040 IF QT = 21 THEN 52200 
52050 IF QT= 24 THEN PRINT CHR$ (92): GOTO 5200 

0 
52060 QI$ = QI$ + QK$: IF LEN (QI$) > 245 THEN P 

RINT CHR$ (7); 
52070 IF LEN (QI$) > 250 THEN PRINT CHR$ (92): G 

OTO 52000 
52080 GOTO 52010 
52100 IF QI$ = "" THEN PRINT : GOTO 52010 
52110 IF LEN (QI$) = l THEN 52000 · 
52120 QI$= LEFT$ {QI$, LEN (QI$) -1): GOTO 5201 

0 
52200 QI$ = QI$ + CHR$ (PEEK ( PEEK (40) + PEEK ­

(41) * 256 + PEEK (36)) - 128) 
52210 POKE 36, PEEK (36) + 1: IF PEEK (36) > QR ­

- 1 THEN PRINT 
52220 GOTO 52010 
53000 QM = 0:QC = 0: FOR Ql = 1 TO 25 
53001 IF LEN (QI$) < LN (Q$(Ql)) OR Q$ (Ql) = "" 

THEN 53030 
53010 FOR Q2 = 1 TO LEN (QI$) - LEN (Q$(Ql)) + 1 

53011 IF Q$ {Ql) = MID$ (QI$,Q2, LEN {Q$ (Ql))) TH 
EN QC= l:QM = Ql:Ql=25:Q2 =300 

53020 NEXT 
53030 NEXT : FOR Ql = 1 TO 25 : Q$(Ql ) = "": NEXT ­

: RETURN 
54000 QA = QA - QT: IF QA > 360 THEN QA = QA - 3 

60 
54010 IF QA < 0 THEN QA = QA + 360 
54020 RETURN 
55000 IF QP = 1 THEN 55005 
55003 HPLOT QX + 139 .0005, - QY + 80.0005 
55005 QX = QX + QL *COS (QA* QQ):QY = QY + QL ­

* SIN (QA * QQ) 
55010 IF QX < - 139 THEN QX = - 139 
55020 IF QX > 140 THEN QX = 140 
55030 IF QY < - 111 THEN QY = 111 
55040 IF QY > 80 THEN QY = 80 
55050 IF QP 1 THEN RETURN 
55060 HPLOT TO QX + 139.0005, - QY + 80.0005: RE 

TURN 

Program2. 

1 REM TURTLE PILOT EDITOR 
2 REM BY ALAN POOLE 
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10 GOSUB 20000 
17 REM 
18 REM *** MAIN LOOP *** 
19 REM 
20 PRINT : PRINT "<";: GOSUB 100: GOSUB 12000 

: IF IS = •• THEN 20 
25 IF LEFTS (I$,3) = "CAT" THEN PRINT D$"CATA 

LOG": GOTO 20 
28 IF LEFT$ (I$,3) = "PRi" THEN PRINT D$"PRt" 

VAL (RIGHT$ (I$,l)): GOTO 20 
30 GOSUB 500: IF C = 0 THEN PRINT SE$: GOTO 2 

0 
40 ON C GOSUB 1000,2000,3000,4000,5000,6000,7 

000,8000,9000 
50 GOTO 20 
97 REM 
98 REM *** INPUT *** 
99 REM 
100 	IS = •• 

110 	GET KS:K = ASC (K$): PRINT KS; 
120 	 IF K 13 THEN RETURN : REM RETURN KEY 
130 	 IF K = 8 THEN 200: REM BACKSPACE 
140 	 IF K = 21 THEN 300: REM RETYPE 
150 	IF K = 24 THEN PRINT CHR$ (92): GOTO 100: ­

REM CTRL-X 
160 	 IF K = 27 THEN 15000: RM ESC 
170 IS = IS + KS: IF LEN (IS) > 195 THEN PRINT 

BELL$; 
180 IF LEN (I$) > 200 THEN PRINT CHR$ (92): GO 

TO 100 
190 	GOTO 110 
197 	 REM 
198 	REM *** BACKSPACE *** 
200 	 IF IS = •• THEN PRINT : GOTO 110 
210 	 IF LEN (IS) = 1 THEN 100 
220 	 IS= LEFT$ (I$, LEN (I$) - 1): GOTO 110 
297 	REM 
298 	 REM *** RETYPE *** 
299 	 REM 
300 I$ = IS + CHR$ ( PEEK ( PEEK (40) + PEEK ( 

41) * 256 + PEEK (36)) - 128) 
310 POKE 36, PEEK (36) + 1: IF PEEK (36) > 39 ­

THEN PRINT 
320 GOTO 110 
497 	 REM 
498 	 REM *** DETRMINE NO. OF EDITOR COMMAND *** 

499 	 REM 
500 C = 0: FOR L = 1 TO 9: IF C$(L) = LEFT$ (T 

$ 1 LEN (C$ (L))) THEN C = L 
510 NEXT : IF C = 0 THEN RETURN 
519 REM MAKE I$ THE PART RIGHT OF COMMAND 
520 IF I$ = C$(C) THEN I$ = "": RETURN 
530 I$ = RIGHT$ (I$, LEN (I$) - LEN (C$ (C))): ­

GOSUB 12000: RETURN 
997 	 REM 
998 	REM *** ADD *** 
999 	REM 
1000 IF I$ = "" THEN 1030 
1010 IF VAL (I$) > LN OR VAL (I$) < 1 THEN PRIN 

T RE$: RETURN 
1020 LN = VAL (I$) 
1030 IF LN > 2499 THEN PRINT "TOO MANY LINES";B 

ELL$: RETURN 
1040 LT= LN + 1: GOSUB 10000:LN = LT:P$(LN) = ­

IS: GOTO 1030 
1997 REM 
1998 REM *** LIST *** 
1999 REM 
2000 IF LN = 0 THEN PRINT : RETURN 
2010 IF LEFT$ (I$,l) = "*" THEN GOSUB 13000: GO 

TO 2050 
2020 IF I$ = "" THEN FL l:LL = LN: GOTO 20502 

2030 GOSUB 11000 
2040 IF FL < l OR FL > LN OR LL < 1 OR LL > LN ­

THEN PRINT RE$: RETURN 
2050 FOR L =FL TO LL: HTAB 5 - LEN (STRS (L)): 

PRINT L;" "; 

2051 IF LEFT$ (P·$ (L) 1 1) = "*" THEN 2057 
2055 PRINT " ";: IF LEFT$ (PS (L), 1) < > "R" THE 

N PRINT " ": 
2057 PRINT P$(L) 
2060 IF PEEK ( - 16384) 141 THEN L = 2500 

2070 NEXT : RETURN 
2997 REM 
2998 REM *** EDIT *** 
2999 REM 
3000 IF I$ = "" THEN PRINT SE$: RETURN 
3010 GOSUB 11000 
3020 IF FL < 1 OR FL > LN OR LL < 1 OR LL > LN ­

THEN PRINT RE$: RETURN 
3030 HOME : FOR Ll = FL TO LL: VTAB 18: HTAB 5 ­

- LEN ( STR$ (Ll)) 
3031 PRINT Ll;" ";P$(Ll);: VTAB 18: HTAB 6: GOS 

UB 100: GOSUB 10010 
3040 VTAB 24: FOR L2 = 1 TO LEN (P$(Ll)) / 40 + 

2: PRINT : NEXT :P$(Ll) = I$ 

3050 NEXT : RETURN 
3997 REM 
3998 REM *** INSERT *** 
3999 REM 
4000 LT = VAL (I$): IF LT < 1 OR LT> LN THEN PR 

INT RES: RETURN 
4010 IF LN > 2499 THEN PRINT "TOO MANY LINES" ; B 

ELLS: RETURN 
4020 GOSUB 10000 
4039 FOR L = LN + 1 TO LT STEP - 1: P$(L) = P$( 

L - 1): ·NEXT 
4040 P$(LT) = IS: LN = LN + 1: RETURN 
4997 REM 
4998 REM *** DELETE *** 
4999 REM 
5000 IF I$ = "" THEN PRINT SE$: RETURN 
5010 IF LEFT$ (I$ , l) = "*" THEN GOSUB 13000: GO 

TO 5030 
5020 GOSUB 11000: I F FL < 1 OR FL > LN OR LL<l ­

OR LL> LN THEN PRINT RE$: RETURN 
5030 FOR L =FL TO LN - (LL - FL+ l):P$(L) = P 

S(L + (LL - FL+ 1)) : NEXT 
5031 LN = LN - (LL - FL + 1) 
5040 RETURN 
5997 REM 
5998 REM *** NEW *** 
5999 REM 
6000 FOR L = 1 TO LN:P$(L) "": NEXT :LN 0: ­

RETURN 
6997 REM 
6998 REM *** LOAD *** 
6999 REM 
7000 NS = IS: IF N$ = "" THEN PRINT SE$: RETURN 

7010 ONERR GOTO 21000 
7020 IF RIGHTS (N$,2) < > ".P" THEN N$ = N$ + " 

• p• 
7030 PRINT D$"VERIFY"NS: PRINT D$"0PEN"N$: PRIN 

T D$"READ"N$ 
7040 INPUT T 
7050 FOR L = 1 TO T 
7052 GET T$: IF TS = CHR$ (13) THEN 7058 
7055 P$(LN + L) = P$(LN + L) + T$: GOTO 7052 
7058 NEXT : PRINT 
7060 PRINT D$"CLOSE" 
7070 POKE 216,0: REM RESET ONERR 
7080 LN = LN + T: RETURN 
7997 REM 
7998 REM *** SAVE *** 
7999 REM 
8000 IF 1$ = •• THEN PRINT SE$: RETURN 
8003 ONERR GOTO 22000 
8005 IF RIGHTS (I$,2) < > ".P" THEN IS I$ + " 

.P" 
8010 PRINT DS"OPEN"I$: PRINT D$"WRITE"IS 
8030 PRINT LN 
8040 FOR L = l TO LN: PRINT P$(L): NEXT 
8050 PRINT D$"CLOSE"I$ 
8060 POKE 216,0: RETURN 
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8997 REM 
8998 REM *** MEM *** 
8999 REM 
9000 PRINT "THERE ARE "; FRE (0) - 3500;" BYTES 

LEFT .": RETURN 
9997 REM 
9998 REM *** INPUT PROGRAM LINE *** 
9999 REM 
10000 HTAB 5 - LEN ( STR$ (LT)): PRINT LT;" ";: ­

GOSUB 100: GOSUB 12000 
10010 IF I$ = "" THEN POP : RETURN 
10020 F = 0:P = 0: FOR L = 1 TO LEN (I$) :T$ = MI 

D$ (1$,L,l): IF T$ = ":"THENF=l 
10030 IF T$ = "("THEN P = P + l 
10040 IF T$ = ")"THEN P = P - 1 
10050 NEXT:IF (F = 0 AND LEFT$ (I$,l) < > "*")OR 

P< > 0THEN PRINT SE$:GOT010000 
10060 F = 0: FOR L = 1 TO 12: I F IN$(L) LEFT$ ­

(I$,l) THEN F l:L = 12 
10070 NEXT : IF F = 0 THEN PRINT SE$ : GOTO 1000 0 

10080 RETURN 
10997 REM 
10998 REM *** FIND TWO NOS. DIVIDED BY COMMA *** 

10999 REM 
11000 FL= VAL (I$) :LL 0 : FOR L = 1 TO LEN (I$ 

) - 1 
11001 IF MID$ (I$ ,L, l ) " , "THEN I$= RIGHT$ (I 

$, LEN (!$) - L) :LL = VAL (I$) 
1181@ NEXT : IF LL = 0 THEN LL = FL 
11997 REM 
11998 REM *** REMOVE LEADING SPACES *** 
11999 REM 
12000 IF I$ = "" THEN RETURN 
12010 IF LEFT$ (I$ ,l) <> ""THEN RETURN 

12020 IF I$ = " " THEN I$ = " ": RETURN 
1 2030 I$ = RIG HT$ (I$ , LEN (I$) - 1): GOTO 1 2000 

1 2997 REM 
12998 REM *** FIND FIRST AND LAST LI NE S OF A MOD 

UL E *** 
12999 REM 
13000 FOR L = 1 TO LN : I F P$(L) =I$ THEN FL= L 

GOTO 13020 
130 10 NEXT : PRINT " LABEL NOT FOUND ";B ELL$: PO P ­

RETURN 
130 20 LL= 0 : FOR L = L TO LN: IF LEFT$ ( P$ {L) ,1 

) = "E" THEN LL = L:L = 2500 
1303~ NEXT : IF LL = 0 THEN LL = LN 
13040 RETURN 
14997 REM 
14998 REM *** END PROGRAM *** 
14999 REM 
15000 PRINT : PRINT "DO YO U WANT TO SAVE THE PRO 

GRAM? (Y /N ) ";: GET I$ 
15001 IF I$ = CHR$ (13) THEN PRINT : GOTO 100 
1 5010 IF I$ < > •y• AND !$ < > "N" THEN 15000 
15015 PRINT !$ 
15020 IF ! $ = "Y" THEN INPUT "WHAT IS THE NAME 0 

F THE PROGRAM? ";I$: GOSU B 8000 
15030 PRINT : PRINT "DO YOU WANT TO TRANSLATE A" 

PRINT "PROGRAM?(Y/N) ";:GET!$ 
15031 IF !$ < > •y• AND $ < > "N" THEN 15030 
15040 PRINT I$: IF I$= • y• THEN PRINT CHR$ (4)" 

RUN TRANSLATR" 
15050 HOME : END 
19997 REM 
19998 REM *** INITIALIZE *** 
19999 REM 
20000 TEXT : HOME 
20010 HTAB 8: INVERSE : PRINT " 

. ...20020 HTAB 8: PRINT HTA B 32: PRINT n ft 

20030 HTAB 8: PRINT " "; : HTAB 11: NORMAL : PRIN 
T "TURTLE PILOT EDITOR"; 

I• 

20031 HTAB 32: INVERSE : PRINT .20040 HTAB 8: PRINT . n; : HTA B 32: PRINT " 

20050 HTAB 8: PRINT " ";: HTAB 13: NORMAL PR IN 
T "BY ALAN POOLE";: HTAB 32 

20051 INVERSE : PRINT 
20060 HTAB 8: PR INT " "; : HTAB 32 : PRINT " " 
2 007 0 HTAB 8: .PRINT • ": 

NORMAL 
20080 DIM P$(2500),C$(9),IN$(1 2) 
20090 BELL$= CHR$ (7):D$ = CHR$ (4):SE$ = "SYNT 

AX ERROR" + BELL$ 
20091 RE$ = "LINE NO. OUT OF RANGE" + BELL$ 
20100 FOR L = 1 TO 9: READ C$( L): NEXT 
20110 FOR L = 1 TO 12: READ IN$(L): NEXT 
20120 RETURN 
20130 DATA ADD,LIST,EDIT,INSERT,DEL,NEW,LOAD,SAV 

E,MEM 
20140 DATA T,A,M,J,U,E,C,R,S,G,B,* 
20997 REM 
20998 REM *** ERROR ROUTINES *** 
20999 REM 
21000 POKE 216,0: PRINT D$"CLOS E" : PRINT "UNABLE 

TO LOAD";BELL$ : GOTO 20 
22000 POKE 216,0: PRINT D$"CLOSE": PRINT "DOS ER 

ROR";BELL$: GOTO 20 
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A method for achieving statistical accuracy on microcom­
puter systems. These programs are written in a version of 
BASIC so general that lh ey will work a is on Atari, 
PET, or nearly any other version ofBASIC. 

The Statistics Page 

Accurate 
Statistical 
Cal.culations 
Dr. Allen H Woloch 
Deportment of Psychology 
Illinois Institute of Technology 

Most statistical programs use formulas that are 
called computational formulas. Consider the com­
putational formula Lx;2 

- NX2 which is used to 
calcu late the sum of squares term for many statistics. 
The portion of the formula that is designated Lx;2 

is obtained by squaring individual scores, and then 
summing the squared scores._The portion of the 
formula that is designated NX2 is obtained by 
mulliplying the number of_s~ores (N) by the square 
of the mean of the scores (X-). 

If l:x;2 is equal to 11178323747 and NX2 is 
equal to 11178304256.25, the sum of squares is 
11178323747 minus 11178304256.25 or 19490.75. 
The sum of quares of 19490.75 is well within the 
nine digit capacity of most versions of BASIC in 
microcomputer systems. However, the intermediate 
calcu lations exceed the nine digit capacity of most 
microcomputer systems. If the microcomputer 
resorts to exponential notation, l:x;2 becomes 
111783237 x 102 and NX2 becomes 111783042 x 
l 02

. When the sum of squares is calculated Lx;2 

-2 - N X becomes 19500. Note that the actual value 
for the sum of squares is 19490.75, not 19500. 

Difference formulas can be used instead of 
computational formulas The difference formula 
for the sum of squares is L(x;-X)2

. The difference 
formula requires subtracting the mean of all scores 
from an individual score and then squaring this 
difference. The squared differences for each of 
the scores are then summed. Difference formulas 
never produce intermediate results that are larger 
than the final value for the sum of squares. · 

The computational formula for the sum of 
squares wi ll produce the same results as the differ- , 
ence formula provided that computations fo1- the 
compu~ationa l formula are carried to enough 
digits to accommodate intermediate calculations. 
On the other hand, the diffe rence formu la requires 
using the mean with each difference that is com­
puted. In order Lo obtain the mean , one has two 
partially unsatisfactory options. All of the scores 
can be saved in memory. Then the mean ca n be 
calcu lated for u e in each difference. Finallv the 
scores can be recalled individually from me~~ory, 
and the mean can be subtracted from each score. 

If the data for a given analysis consist of a 
relatively large number of scores , one can easi ly 
exceed the memory capability of a microcomputer 
system. A second option is to enter all of the scores 
twice. A mean can be calcu lated the first time the 
scores a re entered. Th is mean can be used for 
form ing the diffe1·ences the second time the sco res 
are entered. Although this procedure does not 
require sav ing the scores in memory , it doubles the 
number of scores that must be en tered. 

A procedure that is intermed iate to the com­
putational formula and difference formula proce­
dures can be used. 1 hi s approach can be called the 
provisional mean proced ure. The procedure re­
quires entering the data only one time and does 
not require saving individu al scores . 

In addition, the provisional mean procedure 
does not produce the larg numbers that a re gen­
erated by the com putational formula. The provi­
siona l mean procedure involves calculating a dif­
fe rence fo r each score. Th is difference is not the 
difference between the score and the mean. It is 
the difference between the score and a provisional 
mean . The provisional mean changes as the succes­
sive scores a re ente1-ed. Program 1 shows the use o f 
the provisional mean procedure to calcu la te the 
mean , sum of squares, variance, and standa1·d devi­
ation for a set of data . A difference is calcu lated in 
statement 60. The mean and sum of squares are 
calcu lated in statements 70 and 80, respectively. 

Program I. 

10 PRINT •ENTER NUMBER OF SCORES"; 
20 INPUT N 
30 FOR I = 1 TO N 
40 PRINT •ENTER SCORE•;! 
50 INPUT x 
60 LET D x M 
70 LET M = M + D/I 
80 LET S = S + D*(X - M) 
90 NEXT I 
100 PRINT •MEAN = •;M 
110 PRINT •suM OF THE SQUARES = •;s 
120 PRINT •vARIANCE = •;s/(N -1) 

http:19490.75
http:19490.75
http:19490.75
http:11178304256.25
http:11178304256.25
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EM© for the SuperPET _ 
EM© is ANSI standard MUMPS 
Make your SuperPET Super-Load 

ECLECTIC SYSTEMS CORPORATION 
OrderTOLL FREE 1·800..527·3135 

in EM© and Dramatically Improve 
commodore your Programming Productivity 

EMc is more than just aprogramming language.It is awell integrated data management system combining with one syntax what other operating systems would 
call 1l an applicationprogramming language; 21 ajob control language; 31 a linkeage editor; 4) a database management system;and 51 acommunications 
monitor. 
PROGRAM MANAGEMENT: 

EMc provides all programming management facilities needed to manage programs and program files. Programs can be created. edited, cataloged and 

debugged from within EMc. Programs can be as large as disk capacity. A resident algorithm rids memory of least frequently used variables and program 

modules so that what you need off-disk normally resides in memory. 

STRING POWER: 

EMc makes string handling easy with its extensive set of string operations and functions.Variable length strings can be used routinely without the obstacles 

presented by most other programming languages. 

PATIERN MATCHING: 

EMe can "filter" user input with auseful pattern matching that will result in fewer user or device errors. For example: dates. zip codes and names can 

be tested for validity with asingle statement. 

GLOBALS: 

EMc obviates the need for traditional read and write operations on secondary storage devices by allowing data elements to be directly referenced as a 

set of subscripts; all the details of file organization and retrieval are handled by the system. 

TIMING: 

EMC enables a programmer to associate timing constraints with several operations. This feature allows testing for terminal malfunctions as well as 

prompting users in time-critical dialogue. 

DATA BASE MANAGEMENT: 

Sorts and merges are not necessary as EMcautomatically stores data in adynamically allocated balanced tree structure.Random access to any data item 

requires at most three disk reads. 

EMc UNMATCHED IN PROGRAMMING PRODUCTIVITY: 

System houses that program in EMc (MUMPS) find that their costs are lower than those of their competitors using other languages. Fewer lines of code 

are necessary per application. Dimension statements are not required. Subscripts may be alpha.numeric or any legal string. Data types need not be defined 

and can change freely throughout as EMc can recognize when it is dealing with alpha, numeric, integer or floating-point data types.EMcgives the professional 

programmer afull set of software tools designed for real-life tasks and problems he consistently encounters in the production and maintenance of application 

software. EMc adheres rigidly to ANSI MUMPS standards, which make it transportable to larger processors manufactured by DEC, TANDOM, DATA 

GENERAL. HARRIS and others. Additionally EM 0 gives the less-experienced programmer the tools to do aprofessional job on formidable programming 

applications. 


You may order EMc or SuperPET by calling ECLECTIC SYSTEMS toll-free at 
1-800-527-3135from10 AM to 4 PM CDT Monday through Friday, or you can 

order by mall using the form below. Texas residents call 1-2·14-661-1370. 

ECLECTIC SYSTEMS CORPORATION 
P.O. Box 1166, 16260 Midway Road, Addison, Texas 75001 
Here's my order for EM 0 @ $299 plus $3.75 for shipping and handling (UPS surface unless 
specified otherwise). Residents of Texas. Louisiana, Oklahoma City and Tulsa, Oklahoma 
must add applicable taxes. 
D My certified check or money order is enclosed. 
D Please charge my VISA# or 

MasterCard # Expiration date ____ 
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130 PRINT "STANDARD DEVIATION ";SQR(S/(N ­
-1 ) ) 

140 END 

Suppose that one wanted to calculate a Pearson 
product moment correlation coefficient. This 
correlation coefficient requires a sum of products 
term. The sum of products term can be calculated 
using modified provisional mean formulas. Pro­
gram 2 is a BASIC program for calculating the 
Pearson product moment correlation coefficient. 

Program 2. 

10 PRINT "ENTER NUMBER OF PAIRS OF SCORES ­
".
' 20 INPUT N 

30 FOR I 1 TO N 
40 PRINT "ENTER SCORES IN PAIR ";I 
50 INPUT X, y 
60 LET Dl X - Ml 
70 LET Ml Ml + Dl/I 
80 LET Sl Sl + Dl*(X - Ml) 
90 LET D2 Y - M2 

100 LET M2 M2 + D2/I 
110 LET S2 S2 + D2*(Y - 2) 
120 LET D3 SQR(ABS(Dl))*SQR(ABS(D2)) 
130 LET D4 (X - Ml)*(Y - 2) 
140 IF D4 < 0 THEN 170 
150 LET G = 1 
160 GOTO 180 
170 LET G = - 1 
180 LET S3 = S3 + G*D3*SQR(ABS(D4)) 
190 NEXT I 
200 LET R = S3/(N*(SQR(Sl/N))*SQR(S2/N)) 
210 PRINT "CORRELATION COEFFICIENT= ";R 
220 END 

Note that the mean of the X scores is calculated in 
statement 70, and the sum of squares for the X 
scores is calculated in statement 80. The mean for 
the Y scores is calculated in statement 100, and the 
sum of squares for the Y scores is calculated in 
statement 110. The sum of products term is calcu­
lated in statement 180. 

Once sum of square and sum of products 
terms are mastered, accurate t-test and analysis of 
variance programs can be written for microcompu­
ter systems. © 

The SM-KIT is acollection of machine language firrTl\Yare programming and test aids for 

BASIC programmers. SM-KIT is a 4K ROM (twice the nonmal capacity) which you 

simply insert in asingle ROM socket on any BASIC 4CBM/PET--i!ither 80 column or 40 

column. Includes both programming aids and disk handling commands. 


ERROR DETECTION: the 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 the function off. 

SCREEN OUTPUT: the commands FIND, DUMP, TRACE and DIRECTORY display on 

the CRT while you hold the 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. 

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. 

RENUMBER: the SM-KIT can renumber all or any part of a program. The selective 

renumbering allows you to move blocks of c00e 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 COMMANDS: as in DOS Support (Universal Wedge), the "shorthand" versions of 

disk commands may be used for displaying disk directory, initializing, copying, 

scratching files, load and run, etc. 

LOAD: SM-KIT can load all or part of BASIC or machine language programs. II can 

append to aprogram in memory,overwrite any part of aprogram,load starting with any 

absolute memory location, and load withoot changing variable pointers. 

MERGE: allows merging all or any part of aprogram on disk with aprogram in memory. 

SAVE and VERIFY: SM-KIT provides one step program save and verification II also 

allows you to save any part of a i)rogram, or any address range. 

DELETE: allows any program segment to be deleted 

REPEAT KEYS: allows repeating functions if not already available on specific 

PET/CBM model. 


SM·KIT 
for Commodore Computers 

A Programming Productivity Tool 

ONLY 
$40 

A 4K ROM with both 
programming and disk 
handling aids. 

Developed by (and .available in Europe from) SM Softwareverbund· 
Microcomputer GmbH, Scherbaumstrasse 29. 8000 Munchen 83, Genmany 

. WRITE FOR CATALOG. 
252 Bethlehem Pike A B Computers ~ .. ;• .,.,,.. ,.,...... .. " ' . "" ' r, .. , ' . , ... 
Colmar. PA 18915 215·822·7727 ·, .: ..:',· .".,, p. ·: '_ .:'. ", .• • '" •• ··, -· : ' ,. 

, f I ,,..._ -., ;°''! , '• ~tlt • ' 



Peripherals FANTAsT1c PRICES! 


Unlimited ... ouR FAST SERVICE. PRODUCT 

SELECTION AND OUR CUSTOMERS' 
SATISFACTION MAKE US #1. 

ZENITH 

Z-89-48K 
Z-90-64K DO 
Z-19 Terminal 
Z-121 Monitor 12" 

ATARI COMPUTERS 

Atari 80016K 
Atari 400 
Atari Interface Module 
Atari 810 Single Disk 
Atari 830 Modem 
Programmer 
Entertainer 
Star Raiders 
16K Mem. Exp. for Atari 
32K Mem. Exp. for Atari 

NEC PRINTERS 

7710/30 Spinwriter R/O 
7720 Spinwriter KSR 
3510/30 Spinwriter RIO 

NEC DOT MATRIX 
PC-8023 

Call for prices on ribbons, etc. 

MORE PRINTERS 

Anadex 9500/9501 
Anadex DP-9000 
Okidata Microline 82A 
Okidata Microline 83A 
Okidata Microline 84 
Tractor (OKI 80 + 82 only) 
Diablo 630 

MONITORS 

Sanyo 12'' GRN Phosphor 
Sanyo 12" Black +White 
Amdek 12'' 300 GRN Phosphor 
Amdek 12" Color I 
Amdek 12" Color II 
NEC 12 '' GRN Phosphor 
NEC 12 '' Color 

$2299 
$2588 

$777 
$149 

$649 
$318 
$174 
$444 
$166 

$59 
$84 
$34 
$74 

$114 

CALL 
CALL 
CALL 

$474 

$1295 
$1049 
CALL 
CALL 
CALL 

$60 
$2044 

$266 
$239 
$149 
$319 
$779 
$164 
$344 

EPSON PRINTERS 

MX-80 w/Graphics 

MX-80 FT (Friction + Tractor) 

MX· 100 (15 ., Carriage) 


Call for prices on 
Ribbons, Cables and Interfaces 

NEC-PC 8000 
Series Microcomputer 

PC-8001A Computer w/32K 
PC-8012A w/32K + Exp. Slots 
PC-8031A Dual Mini Disk 
PC-8032A Add-on Mini Disk 

Call for Software Prices 

CALL 
CALL 
CALL 

$888 
$588 
$888 
$777 

FOR THE LOWEST 
PRICE CALL 

TOLL FREE 
1-800-343-4114 

ORDERING INFORMATION 

Our order lines are open 9AM to 6PM 
EST Monday thru Friday. Phone 
orders are welcome; same day ship· 
ment on orders placed before 1OAM. 
Free use of Mastercard and VISA. Per· 
sonal checks require 2 weeks 
clearance. Manufacturer's warranty 
included on all equipment. Prices sub· 
ject to revision. C.0.D.' s accepted. 

For service, quality and delivery call: 

PERIPHERALS UNLIMITED 

(617) 655-7 400 


62 N. Main St.• Natick, MA 01760 
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A Monthly Feature 

Learning With 
Computers 
Glenn Kleiman 
Teaching Tools:Microcomputer Services 
Palo Alto. CA 

As another school year begins , the "old-timers" 
among users of persona l computers can look back 
and remember the early days, fondly recalling 
their SK PET compute1·s with small keyboards and 
built-in cassette recorders, TRS-80 Model I com­
puters with 4K of RAM memory, and early Apple 
II computers with cassette recorders and Integer 
BASIC. Tho e who were among the first to use 
personal com puters in schools may be celebrating 
the i1· fifth yea r of computers in their classrooms. 

Personal computers in education have come a 
long way in five years. Floppy disk drives, dot 
matrix printers and color monitors are now com­
mon in many schools. Hard disks, network systems, 
letter quality printers and modems are found in 
some. Improved versions of BASIC have been 
developed and LOGO, PILOT, Pascal , FORTRAN, 
FORTH and other language are available for 
some personal computers. Even the manuals have 
improved tremendously. How many of you recall 
the first manuals (in some cases, bette r called pam­
phlets) that provided all the ava ilable information 
about the ea rl y personal compute rs? 

Most importantly, significant ad va nces have 
been made in educational software. Gone are the 
days when any program that did not crash was 
considered acce ptable. Educational software is now 
expected to be user friendly, to make good use of 
the interacti ve, graphics and sound capabilities of 
the computer, and to follow principles of effective 
pedagogy. Educators are beginning to expect not 
just single prog1·ams, but courseware packages ­
ets of programs combined with written aids for 

teacher and students. 
In add ition to computers' becoming a wide­

spread tool for teaching and learning, computer 
science is joining chemistry, biology and physics as 
a ·tandard part of the curriculum in many schools. 

It has been a remarkable fi ve years since the 
first completely assembled personal computers 
became available. Exciting adva nces continue to be 

made - video disks interfaced to computers , com­
puter speech synthesis and speech recognition , 
computer aids for handicapped individuals more 
powerful computer systems at lower prices, ad­
vances in computer graphics and music, color 
printers , more extensive information and com­
munication systems, new languages and more. 

Of course, it hasn 't all been smooth sailing. All 
of us who ventured into the world of compu ters 
have experienced disappointing software, in­
adequate documentation, incompatible compo­
nents , service and supply problems, and other 
difficulties. Some educators have run into difficul­
ties using computers and, unable to get the support 
they needed from colleagues, computer dealers or 
others, became frustrated and gave up. There are 
classrooms in which a computer sits unused in the 
closet. But there are many more classrooms in 
which teacher and students are eager to lea rn 
about and use com puters . 

A Practical Guide To Computers In Education 
A book de igned to help teachers get started using 
computers has recently been published . It is ca lled 
Practical Guide lo Computers in Education and is writ­
ten by Peter Colburn, Peter Kelman, Nancy 
Roberts, Thomas F. F. Snyder, Dan iel H. Watt and 
Cheryl Weiner (Addison-Wesley, $9 .95). A practical 
guide is much needed , and this o ne was produced 
by a group of ex perienced educa tors, computer 
users and writers. 

The Practical Guide to Comfmters in Education 
conta ins eight chapters plus sections describing the 
different brands of com puters, a list of suggested 
reading , an extensive li st of resources for educators 
and a short glossary. It is a very practical book, 
containing descriptions of experiences of many 
educators who are already using computers. 

Chapte1· l is entitled "The Com puter Goes to 
School. " It raises the important question: "Will 
computers transform the schools?" T he authors 
present both positi ve and negative arguments. The 
positive arguments point to the diverse capabilities 
of computers and their currentl y successfu l use in 
schools. T he negati ve arguments focus on the 
problems that some have experienced with com­
puters and on the fact that many educators do not 
have sufficient training to make good use of com­
puters. Tho e \\ho take the negative position typi­
cally view computers as the latest ed ucationa l fad, 
likely to soon go the way of the New Math. 

The authors of Practical Guide to Computers in 
Educatio11 try to present a balanced pe rspective. 
They don 't believe com pute rs can replace teachers 
or make schools obsol te , but they are certa in that 
the widespread use of computers in society wi ll 
affect schools. T hey have mixed feelings about 



Recreational Computing 

Back Issues 


Recreational Computing was the first and only personal computing magazine when it started 
in 1972 (it was called the PCC Newspaper back then) . Bob Albrecht, David Thornburg, Isaac 
Asimov, Don Inman. Ramon Zamora. Robert Jastrow, Mac Oglesby, Adam Osborne- the list 
of authors reads like a Who's Who of microcomputing. These and many other authors con­
tributed some of the finest articles about computers and now-classic games to the pages of 
Recreational Computing. . 

Last fall . Recreational Computing was merged into COMPUTE! and we are now offering 
available back issues. Whatever your interest. you 'll find something here - from Spanish 
BASIC to Computers 1n Sports Medicine. from Future Fantasy Games to Robot Pets. 

September 1974 A Pracl iCal. Low·COSI Homo.JSchool 
M1croprocessa Syslem. The Compuler llli1eracy Problem. 
Eight Games In BASIC 

March 1975 Build Yow Own BASIC, The Compuler In Art . 
Biorhythms 

March/April 1976 A Tri' Game Games W11h The Pockel 
Calculale< Dodgem Square. Tiny BASIC To Go 
July 1976 BASIC Music Tiny Trek For Allair 16 Bn Com­
puter Kil . Musteal Numbers Guess1rg Game. Programmer's 
Toolbox 

September/October 1976 Compulc r Games In The Class­
room, Planets Game, Dungeons And Dragons. Ha1s Game, 
Pythagoras And Ra110r1al Music 

November/December 1976 Story. Snake Packl Frogs 
Games, Make Bel.eve Computers, The First Wes1 Ccas1 
Compulc r Faire. Subrouhnes. The Firsl Cornpu1er 

January/February 19n Robel Pe1s. Compu1ers And 
Space. Tiny Languages, Teach1ng Using Conversat<>nal 
Programming. High School Compulers. Reverse, Tiny 
PILOT Mas1erm1ncJ 

March/April 19n Z·80 PILOT 6502 Assembly Program­
ming, Tiny BASIC For Beginners Mal Drills & Games 
Community lnlorma11on Systems, Mine. Sales S1mu!a1on. 
Nn11ve American Board Games 

July/Augusl 19n Do·1l-yoursell CAI , Pel Robo1s New 
Capab1lit1es. PILOT, CAI In BASIC Programming The HP­
25, Cap ture, Inverse Reverse. 8080 Matruc Subroutines. 
Women And Compulers 

Seplember/October 19n The $595 PET More Tiny Lan­
guages. Compu1e1 NelWorks, The Bead Game. B<>lecd· 
back And M1crocompulers Pan 1. Home Energy Mana<Je· 
men1 Sandp ile Game, A BASIC PILOT 

January/February 197e Pascal Vs BASIC COMAL 
S1ruc1uiecJ BASIC. Video Disks Magic Lamps for 
Educa1ors?, A Compu1er Revolu110r1?. Pounce, The 
Mechanics of Robols. TRS-80 A S1a1us Rep0<1 

March/April 197e Ep:c Compu1er Games. Micros !or lhc 
Handicapped, Bucke1s Game. Prayer Wheel Program. 
Compu1er ConlagKJn, Measuring Time, FrocJ Race, The IBM 
370Model69 

July/Augusl 197e Compu1er Wh•Z Kids Public Access To 
Compulers, Man.made Minds. Posl-human lnielhgence. A 
Modern-day Mco1c1ne Show. Lrve Wire DeS<gn ASCII 
Graphrx. Baseoall. ConcentrallOO, Gambler's Paradox 
Seplember/October 197e Kingdom Game. Compu1crs 
and Museums Sorcerer of Ex1dy. Snoop ing Wrth Your PET, 
APL, Decimals 1n Tiny BASIC. Apple Malh, TRS·80 Level II 
A Grown-up Field Evalualion 

November/Oecember 197e APL Games . Tt1e Rclurn of 111e 
Dragons. Arnmalcd Games for TRS·80. Runequesl . Al In 
The Mind. The L-5 Soc:ely, Phan1num. Some Guidelines for 
M1crocompute< Chess Dalaman 

January/February 1979 A Jules Verne Fan1asy. An 1f1c1al 
lnlelhgence. The Apple Corps :s Wolh Us. TRS-80 Personal 
Soltware Vending Machine Gels Brain:· Apple II 110 . The 
Memory Game REINO Spanish K:ngdom 

March/April 1979 Calculalor Cornes ··Lord of the R:ngs " 
Chess ReconsdcrecJ Da1abase. Beas11ary, Co'0< Your Own 
Graph:cs, Urnvers . Easy POKE1ng wilh Applesott BASIC, 
Air Raid. TRS·80 3-D Plols. Slol. ApPle Rose 

May/June 1979 PILOT for Apple II The Game of Lile Gold 
Handicapping Hunt. BASIC vs Pascal, 1nspec1or Clew·so. 
Flash for SOL, Fas1er Jumble . Concepl Sans Compuler, A 
Beginner's Gulde To FRP 

July/Augus11979 Summer Fun.Fool ing Around W1lh Your 
PET . Cryp1ari1 ms. Baseball, Newell Awrs Goa1. Zerk A 
Computerized Faniasy S1mu1a100 Game. Whal L1gh1 on 
Yonder Panel Flashes. The Ded1ca1ed Word Proccsso1. The 
FORTE Music Programming Language 

September/October 1979 TRS·80 OulSlde Conncc11on. 
The Archilcclure ol Mull1·Player Games. The Sounds ol 
Texas lns1rumen1s, Dynarn.c Colet Graph.cs on !he New 
Alari. An Apple PILOT. Gandall , Spanish BASIC, DeS<grnng 
Animal Games, APL Mas1erm1nd 

November/December 1979 SHOGI Games For You To 
Program,Atart Sounds. Texas Instrument Graphics and Arn­
mahon . Interrupt. Match Me. Calendar. Making Music on the 
PET. Tower ol Hanoo. B•ngo Animal Games 

January/February 1980 Compu:1ng and HohS11c Hea lh TI 
Graphics and Arnrnat10n Pan 2. Garnes To Program. New 
Direc11ons 1n Numerical Compul ng , An Exlended BASIC 
·· IF·· Fac1l11y. Bea11ng Compu1er Anx1e1y. Cap1urc for PET 
8080 Tic Tac Toe. Chainwalk. Programming Problems 

March/April 1980 Special Games Issue: Recrea11on Apple 
II Hi-res Graphics. DehclOUS Func11ons. Galaxy II. Fairy 
Chess. Raging Robo1s, Program lnslrucllon Builder Da1a 
Relneval An lntroduCllOl1 

May/June 1980 lnuoduchon 10 Com1>u1er Music CBBS 
Phone Numbers. 6502 Maclme Lang uage. The Elcclric 
Phone Book. Number Translation. Sea Search. Apple Ani ­
ma11on. Tw1s1er Move Generalor, OOZO, Shell Game. Home 
Video Displays. A Proposed Graphics Language 

July/Augusl 1980 Fan1asy Garr.es Issue: Wiiie Your Own 
Compuler Fan1asy S1mulat10r1. W1zard·s Castle. On Furure 
Faniasy Games. Wonderlul World of Eamon In Deferse ol 
Hackers. Touch Panels and Interactive Graphics 

Seplember/Oclober 1980 Probab:l1ly Trees Big Bus:ness 
on lhe Mic ro, The Bes! ol Peop e 's Compuler Con1pany, 
Computer Analysis ol Alhlct1cs. Word Search. Computers 1n 
Spons Mca1c:ne, Wired Revoluloo 1n Typography? 
Textrapela100 

November/December 1980 Compu1enzed Voling 
Compuler·Us1ng Educalors, Hol -rod Computers. H0<.se of 
1he Fu1ure, Yolc. DOZO 1n Pascal Whal is Trurll? S1x1h 
Order Magic Squares on a TRS·80 

January/February 1981 The Educal10n Revolu11on Corn· 
puler Games 1n !he Classroom, An Art-producing lur!le 
Computer L11cracy Resowccs. Musical Compas.1,ons 
Using Computers_Microcomputers in China. Twenty Oucs­
uons The Pna1e s Ute lor Me. Computers ana rhc Volcan:c 
Falloul 

March/April 19e1 Space Explora11on Fron11ers for You and 
Your Micro, Voyage To Anlarcs A Spacesh1pS:mula1or. The 
Compulcr as Chess Ally, Siar Tre~ - A Dialogue Approach 
Mar~ of BreetJ111g (ficllon) The F1trecn Puzzle 

May/June 1981 Using CO< oulers a1Sesame Place Alar: 
PILOT and Tunic Grap cs Compu1er Ana1omy tor Begin­
ners. The lmpacl of Micros. Ncvada·Slyfe 8-spol Keno 
Skelch Pad. Sum ol 1he D1g11s TRS·80 Properly Manage­
ment Program. The Pockel Corner 

July/August 1981 Wh>ch Compurer Shoold You Buy? 
Commodore's New Rainbow Machine. The Wired Natton 
Do We Wan! II?. Compu1ers al lhe JunlOI Museum 3-D Tic 
Tac Toe lor PET Number Crossword lor all Compulers 

Seplember/October 1981 •3 Ways To Make M0<1ey W11h 
Your Micro, How To Slart A Sollware Exchange, Wl10 Are 
Computer Cr11111naJs?. Mrcros Behind Bars. Number Sys· 
1ems.Compi.1er Knock·knock Jokes 1n BASIC and LISP. For 
Pho1ographefs Only. F1bonacc1 Nm. Roman Numeral Con­
versum Programum 

Special Recreat1onal Computing Back Issue Pricing: 
Single Issue: $ 3.00 Any Fifteen Issues: $25.00 
Any Five Issues: 
Any Ten Issues: 

$10.00 
$20.00 

Any Twenty Issues: $30.00 

For Fastest Service, Call Toll Free 800-334-0868 
In NC Call 919-275-9809. 

Or Send Order and Payment to COMPUTE! Publications, P.O. Box 5406, Greensboro,
NC 27403. 

In the US. please include $.20 per issue ordered for shipping and handling. Outside the US. 
please include $.30 per issue for surface mall. Orders must be prepaid 1n US funds or interna­
tional money order. All orders sub1ect to avai lability. 

Krell's College Board 

SAT* 

Preparation Series 

Newfor82 
A COMPREHENSIVE PREPi\RATION 

PACKAGE I 30 PROGRAMS I 5299.95 

1. Diagnostic analysis 
2_Prescription of individual study plans 
3_Coverage of all SAT• skills 
4. Unlimited drill and practice 
5. SAP Exam Question simulator 
6. All questions in SAP format and at 

SAP dillicully level 
7. 	Instantaneous answers. explanations 

and scoring for problems 
8. 	Worksheet generation and performance 

monitoring - (optional) 
9. A complete record management system­

(optional) 
10. Systematic instruction in pertinent math. 

verbal & test taking skills - (optional) 
Krell's unique logical design provides personal­
ized instruction for each student according to 

individual needs. 
APPLE. ATARI, COMMODORE. CBM/PET. 
CP/M . l.B.M .. RADIO SHACK TRS-80 . 

LOGO $99 
NO FRILLS PAK 

1. Two copies of Krells LOGO for Apple ti• 
2. 	Utility Oisk with M.t.T .' s valuable 


demo programs including Oynatrack 

3. The oHiciat M.l.T technical manual LOGO 

FOR APPLE ti by H. Abelson & L. Klotz 
No Frills Turtle Price 599 .00 

FRILLS FOR LOGO 

FRILLS FOR LOGO I Support Pak for : 
M.t.T LOGO . KRELL & TERRAPIN INC . 
1. Krell utility disk 
2. Alice in LOGOLANO 
3. LOGO for Apple ti - by H. Abelson 
4. Alice in Logotand Primer 
5. Comprehensive wall chart 
6. LOGO & Educational Computing Journal 

$89.95 

NO FRILLS LOGO AND 


ALL THE FRILLS COMBO 

FOR APPLE II* $149.95 

ALSO AVAILABLE 

Time Traveler I Odyssey in Time 

Competency/Proficiency Series 


Pythagoras and the Dragon 

Isaac and F. G. Newton I Micro Deutsch 

Super Star Baseball I Sword of Zedek 


Krell Game Pak 

CALL FOR DETAILS ANO PRICES 


~4'~~· 

~--~ ~......
---­

KliEe: 

SOFTWARE CORR 

1111! 51R a/ the art rn <ducational complJtjng 
1320 Slony Br- Road I Slony Brook NY 11 790 


Telephone 516·751 ·5139 


thell Sohware Corp. nu: no olf1c1 al lies with lhe Collea:e 
Enirance hamma11on Boa1d or 1he [ducauonal Tes:m& Semct 

Krell •S howMt. a suppl1tt of ptoducts 10 1he E1 S 
0 Trildt1Nr ol Appl• Como Cor p lanay Corp Commodoi• Cor p 


Oli'lal Rtstarch Corp I BM Aun Corp . Teuapin Inc 

PROGRAMS AVAILABLE fOR THE TR S·BO APPLE II P[I & ATARI 


N.Y.S reS1denrs add sales t;u 

http:Graph.cs
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whether the effects will be good or bad. When 
feeling optimistic, they expect (among other effects) 
that computers will promote active, creative and 
individualized learning, and provide an antidote to 
many of the ill effects of television. When feeling 
pessimistic, they fear that the prevalence of com­
puters in society may result in "more resistance to 
learning and more truancy from schools which 
cannot provide the immediate excitement of com­
puter games." 

Subculture Of Educational Computing 
I share the view that computers have the po­
tential for both positive and negative effects upon 
schools. However, I strongly disagree with the 
authors when they write: "U nfortunately, there 
appears to be little we, as educators, can do about 
such computer fallout in the schools except to 
prepare ourselves and our students for the possi­
bility of it occurring." I believe there is much to be 
done by all of us who are concerned with education. 
We can make good use of the educational potential 
of computers and prepare students for a more 
computerized society. We can develop high quality 
software or help others do o. We can use computers 
to help in mainstreaming handicapped students. 
The authors of Practical Guide to Computers in Edu­
cation seem to assume that educators must play a 
passive role in determining the future of schools. 

The rest of Chapter J introduces some key 
terms and presents "a brief tour of the subculture 
of educatio.nal computing." The tour consists of 
descriptions of real teachers and students using 
computers in va rious ways. These vigneues provide 
valuable insights into the possible benefits and 
agonies of using computers. Similar vignettes 
appear in other chapters and comprise one of the 
strong features of this book. 

Chapter 2 covers the myriad ways computer · 
can be used in education. ll begins with Computer 
Assisted Instruction , which is subdivided into drill 
and practice , tutorials, demonstrations, simula­
tions and instructional games. It then goes on to 
Instruction/Learning Tools, subdivided into word 
processing, numerical analysis (e.g., VisiCalc), data 
processing (including accessing. information fro.m 
data bases such as the Source) , mstrument mom­
toring devices (for using computers in s~ienc~ 
labs), graphics and sound. The next section discus­
ses Computer Managed Instruction - systems 
designed to measure and keep track of student 
performance and autom~tically pre~ent a sequence 
of lessons . Then the ments of teach mg program­
ming and computer literacy are discussed. I wou ld 
have liked to see more information about graphics 
and programming, but overall this is a solid chapter 
with a great deal of useful information. 

Chapter 3 is on "Bits and Bytes." It introduces 
many of the key terms and describes the parts of a 
computer ·system. However, it does not attempt to 
convey much understanding of how computers 
work and how they can be programmed to perform 
such a variety of functions . 

Chapter 4 covers "Choosing Your Computer 
System ." The authors take an approach with which 
I agree completely. They advise you to start by 
deciding how you want to use computers and 
checking into the availabi lity of suitable software. 
Only then can you select a compute1· system that 
will meet your needs. They discuss five categories 
of computer systems: hand-held computers, cas­
sette based computers , floppy disk based com­
puters , hard disk based co·mputers and resource­
sharing networks. I noticed only one practical 
point that was neglected. Much software is available 
only on floppy disks and is protected so it cannot 
be copied. This often creates problems for people 
with hard disk systems - they may be unable to 
transfer desired software from a flo ppy disk to 
their hard disk. 

Chapter 5, "Choosing Educational Software," 
start out warning about the lack ofquality soflware. 
Although I have seen my share of atrocious sofl­
ware, I feel that the authors are more negative 
than is warranted. The software available now is 
far superior to that avai lable just a yea r or two ago , 
and I ex pect it\\ ill continue to improve . 

Once past the negative introduction, this is an 
excellent chapter. It presents a detailed set of 
guidelines for evaluating software. The guidelines 
cove r prngram content, pedagogy, program opera­
tion and student outcomes. More specific ques tions 
to consider are given under each category and 
examples of ex isting programs are described. I 
noticed only one gap worth filling. The authors 
discuss the important area of what type of feedback 
the compute1· provides to the students. However , 
they limit their discussion to right/wrong and rein ­
forcing feedback, neglecting to discuss the value of 
remedial feedback- feedback wh ich helps the 
student understand and correct his mistakes , not 
just know whether he was right or wrong. 

Chapters 6 and 7, "Introducing Computers 
into the School" and "Integrating Computers into 
the School," will be very useful to many educators. 
Sections cover acquiring computers , funding , 
pre pa1·ing teachers and administrators , locating 
computers in the school (e.g., spread among class­
rooms or in one central room), and providing the 
basic information needed in a computer faci lity. 
These chapters are based upon the ex periences of 
man y educators and shou ld be read by all who are 
introducing computers into schools. 

The fina l chapter is entitled "Issues and 
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Choices in Educational Computing. " It first gives a 
brief history of computers in education , going back 
to the I 960's when talk of a forthcoming computer 
revolution in education was first heard. The authors 
then raise important questions for the current 
period of computers in education. These include: 
Where will good software come from? How will 
teachers get the needed training? Is the available 
hardware adequate? What kinds of social and 
educational changes might result from computers 
in the schools? The chapter ends with descriptions 
of four possible futures: computers turn out to be 
another educational fad; education becomes more 
cenu·;tlized and systematic throug h the use of 
computers; schools become irrelevant; and 
educators become comfortable with computers and 
make good use of them. 

The book also contains a large section on 
resources for ed ucators. This 48-page list was 
compiled by Newton Key of Intentional Educations, 
and it will be updated in the 198~ Classroom Computer 
News \l!agazi11e Directory of Educational Computing 
Resources. Among the listings included are soft­
ware directories and catalogs, associations, periodi­
cals, resource centers, user groups and other 
sources of information. This is a valuable resource 
list. Ho\\'ever , it will become dated quickly and 
annual updates are essential. 

I recommend Pmrtical Cui<ft, to C,0 111/mters i11 
Erl11rntio11 to every educator who is sta rting to use, 
or conside1·ing using, compute rs. The chapters on 
evaluating software and introducing computers 
into schools, the real-life vignettes throughout the 
hook. and the resource list and bibliograph y are 
es peciall r va luable. 

However, I have one general criticism of this 
book (in addition to the quibbles discussed above). 
It is . in man y sections . nega ti ve in Lone and short­
sighted. I suspect the authors a re over-reacting to 

those who claim that compute rs will cure all that 
a ils ed ucation. Certainly, computers are not a 
panacea and a practical guide should be honest 
about th e difficulties one may encounte r. But I 
beli eve a book of this sort shou ld also convey an 
under. Landin g and apprec iation of' the potentia l of' 
computers. and it should encou1·age educators to 
explore the ways computers can be used. 

The authors limit themselves to describing 
ex isting software, without acknowledging recent 
improvements or lookin g ahead to what will be 
available soon. Little is said about compute1· 
graphics or music, two areas in which some excellent 
innovati ve software is already avai lable. They 
mention the Source, but fail to convey the excite­
ment or having enormous amounts of information 
readil y accessible from you1· class room or home. 
Nothing is said about the potential of video disks, 

computerized speech synthesis or speech recogni­
tion. They also neglect the ways computers will be 
able to aid handicapped students, such as automatic 
readers for the blind. 

Perhaps the authors tried to limit the book to 
what is immediately practical for educators. How­
ever, with the rapid pace of change, what was not 
practical when the book was written may well be 
prac tica l by the time man y educators read it. 

Software Catalogs 
There is a lot of educational software available , but 
it is often difficult to find what you need and even 
more difficu lt to know whether it is worth pur­
chasing. Several companies have put together 
educational software catalogs \\'hich should be very 
helpful. All the companies listed below have re­
,·iewed the soft\\'are in their catalogs and, better 
yet. will allow you to relllrn software within 30 days 
of purchase - a risk-free wa y lo check whether a 
particular program meets yo ur needs. All of' these 
catalogs include Apple , TRS-80 and PET software 
f'or grades K-12 , as well as books and computer 
supplies. Some also include software for Atari and 
TI computers. 

K-12 Vlicro111erlia . P.O. Box 17, Valley Cottage, 
NY 10989, 914-358-2582. 
Srholastic W irrnrn111pulr'r 111st ruct io11al M afl'rials. 
Scholastic, Inc. 904 Sylvan Ave., Engle\\'ood 
Cliffs. NJ 07632, 800-fi3 1-15 86. 
.J. L. Hamm ett Mirrnrn111p11ter Catalog. Hammell 
Place, Braintree, MA 02 184, 800-225-5467. 
OfJjJortunities f or Lea ming Catalog. 8950 Lurline 
Ave., Chatsworth, CA 9 131 1, 213-341-2535. 

Periodicals on Computers in Education 
There are now man y pe riodica ls on computers in 
education . Each of the follo\,·ing contains a \'a riet y 
of' anicles. announcements about ne\\' hard\\'are 
and sof't,,·are . software and book re \'i e\\'s, and 
othe1· information of inte res t to educators. Most of 
th ese h;n ·e been publishing a short time and con­
tinue to change and de\·elop. .Judging from the 
past year. I recomme nd Elt-rtrn11ir l .M mi11g and 
Clos.0-00111 Com/mtn Nr'ws most highl y. but a ll of' the 
f'ollo\\'irw have been use ful. 

Cla.1.ffoo111 Co111/mfl'r Nt'WS. P.O . Box 266. Cam­
bridge, MA 021 38, 617-923-8595. 
Elr'rfro 11ic Leorni11g. Scholasric. Inc. 902 Syh-an 
Ave., Engle\\'ood Cliffs . lJ 07!132. 
Erl11rntio11al Co111j}//fl'/" 1\fogazi1w P.O. Box 535 . 
Cupertino, CA 95015. 
Efrrtro11ic Ed11rntio11 . Suite 220. 13 I I Executive 
C:e nte1· Drive Tallahassee. FL 3230 I. 
Thl' Cu111jmti11g Tr'achn. Dept. of Computer and 
Information Science. ni\·e rsit\· of Ore"<>ll. 
Eugene, Oregon 97403 . 

, t) 

© 
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Book Review: 


Understanding 
Computer 
Science 
Louis F. Sander 
Pittsburgh 

I picked up Understa11di11g Cornpuler Science while 
waiting in line at Radio Shack, and I couldn't put it 
down. Having brought it home and read it from 
cover to cover, I'm convinced that it's a liule-known 
treasure that belongs on every computer owner's 
bookshelf. This book is an inexpensive overview of 
all the major areas of computing, wriuen at a level 
which any interested person can understand, and 
the information it contains is perfectly packaged 
for home computerists. It is an ideal gu ide to self­
paced individual learning of computer subjects. 

The book was designed to build understanding 
step-by-step, and it succeeds. The first chapter 
reviews the development of computer hardware 
and software from the abacus to the microcompu­
ter, and provides a non-technical background on 
the state of solid state technology. It familiarizes 
the reader with elementary terms and concepts, 
and charts the place of the personal computer in 
the world of the l 980's. Like all the subsequent 
chapte1·s, this one concludes with a multiple-choice 
self-evaluation quiz. The questions are straight­
forward and there is an answer key in the back of 
the book. 

The World Beneath The Keyboard 
The second chapter. "Computer Arch itecture and 
Hard\,·are ," builds on the foundat ion laid by the 
first , prm·iding a d emystifying tour-de-force of 
husses. logic gat es, binary numbers. and the other 
structures of the world beneath the keyboard. The 
secrets of tape and disk recording are al o revealed 
here. and all of this is done with a minimum of 
jarg~n and a maxinn.1m of: clarity. This chapte.r 
alone is worth the pncc of the book. but theres lot.. 
more to follow! 

The "Programming" chapter starts with simple 
definitions , continues with examples of flow­
charting and program design, and ends with ~ 
discussion of cocling. translating, and debugg_mg. . 

The "Languages·· chapter gives an overview of 
BASIC - examples of some of the _statements,_ a 
sample program, rules for evaluatmg expression-, 

etc. There's nothing remarkable here for the COM­
PUTE! reader who's past the beginner stage, but it's 
a good review of what BASIC is all about. What is 
remarkable is the rest of the chapter. It gives us 
similar, clear overviews of PASCAL, FORTRAN , 
COBOL, and PU!. Diel you ever wonder what 
these languages look like? Here's an excellent place 
to find out. 

There are othe1· chapte1·s on Operating Sys­
tems, Resource Management (in large systems) , 
Data Structures, Language Translators, and Sys­
tems Analysis. All are well-written, all are informa­
tive and useful. A view of the future of computers, 
a four-page glossary, and an excellent index com­
plete the book. 

Underslanding Cmnfmler Science is a unique and 
valuable one-stop source of general information on 
computers. In a field where detail can o\1erwhelm 
the beginne1· (and almost always does), this book 
offers a clear and understandable view of the big 
picture. In a field where even the expen can get 
lost in details , this $3 volume is an excellent 
overview. 

U11drnta11rli11K Com/mlf'I' Science, by Roger S. Walker. 
Developed and published by Texas Instrumcnts Learn­
ing Center. Distributed by Radio Shack (#62- 1383). 267 
pages, $2 .95. © 

Uncluttet 
Your Desk! 
Put ycu Commodore computer 
in a desk of its own. 

Sure Jt wSf look great, 
and the ~desk is small enough 
to fit aknost anywhere. 
But the real benefits are 
your personal comfort 
and efficiency. 

~-

lnterllnk, Inc. 
.Box 134 
BerrMl_1 Sprhlva, Ml 49103 

- . {6'6) ~73-3103 

http:maxinn.1m
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Review: 

Flex File: 
A PET Data 
Base Manager 
Donald C Johnson 
Renton. WA 

Recent involvement with automatic test equipment 
has introduced me to a programming technique 
referred to as a/Jplication programming. Application 
programming is very user oriented in that the 
operator initially defines his/her program needs by 
answe1·ing a series of computer screen prompts. 
Based upon the answers provided, the main pro­
gram writes a second program that is tailored 
specifically to the user's needs. This affords a user 
the opportunity to design or tru ly create a custom 
program. Flex-File is such an application program. 
· Immediately upon receiving a program, I 
generally load the disk and run it. I tend to leave 
the instruction manual for assistance during periods 
of confusion , or as required reading during my 
next bout with the flu. However, Flex-File 
documentation, consisting of 36, 8 1/ :i x 11 pages of 
operational instructions, is actually a series of mini­
lessons to be used with the sample inventory fi le 
provided on the disk. 

Features 
Fi led data is hand led via a keyed random access 
method. This allows for any and , if desired, all 
data fields LO be designated as key fields. 

The record size is limited to 250 characters; 
however, the number of records you can generate 
is limited only by the amount of storage space 
available on your d isk system. Defined fie ld lengths 
may be varied from record to record . Using a 
standard mailing list format, 1,000 records can be 
hand led . Almost three times as much data can be 
handled if you are fortunate enough to own an 
8050 drive. 

All operations are menu driven. General com­
mands such as add, delete, change, transfer, key 
(change), and exit perform as expected. An inter­

esting feature incorporated in the file maintenance 
routine is the ability to scroll forward or backwards 
through the file. 

Two available commands not normally found 
on many data base programs are BROWSE and 
USER. Exercising the BROWSE command provides 
a quick review or comparison of any two fields of 
data, i.e., the primary keyed field and the selected 
browse field. This function allows a cursory review 
of selected data fie lds without commandina total 
record recall. From a programmer's (or hacker's) 
standpoint, the program is very friendly . Menu 
space has been provided fo r a use r's routine. There 
a1·e no protection securities which prevent modifi­
cations. In fact , user modifications are encouraged. 
A special section of the documentation provides 
important information to allow program changes if 
desired. Additionally, a complete list of program 
variables is provided . 

The author has provided two very powerful 
operations that are normally optional modules 
with other data bases. A full function math/ 
calculating capability and a field -selectable, inte­
grated mailing list routine enhance the flexibility 
of the system. Any column of numeric data may be 
mathematically processed with other columns. As a 
result, you can print averages, sub-totals, totals, 
ratios, etc. In fact, you can manipulate num~ric 
data with +, -, x, /, % and log/trig functions. 

Another handy feature ofFlex-File is its random 
access to sequential file conversion ability. This 
allows the user to transfer in or out formatted data 
Lo other programs. For example, Flex-File compiled 
data may be transferred to a word processor for 
form letter generation, or inventory data can gener­
ate re-order forms using your word processor. 

Considering the tremendous flexibility of Flex­
File, the documentation could have been expanded 
to include other examples of interfacing with word 
processors, program listings, or suggestions for 
various professional applications. This is really a 
small criticism of such a powerful program 
though. 

Michael Riley has developed an excellent, 
professional data base program that contains many 
features - too many to cover in a short review. 
Suffice it to say that you can spend much more for 
a high quality data base, but it's doubtfu l you will 
find the flexibility of an application program such 
as Flex-File. 

Flex-File 

AB Comfmters 

252 Bethlehem Pilie 

Colmar, PA 18915 

$80.00 
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Reviews: 

Moonbase lo 
And Space Ace 
For Atari 
Tom R. Halfhill 
Features Editor 

J\lloo11f)(/se lo is an arcade-style space game - actually 
a combinatio n of three game - inspired by the 
recent fli ghts of\ oyagers I and 2 to Jupiter. T he 
"Io·· (pronounced "eye-oh") in the game's title 
refe rs to one o f the four major moons of the solar 
system's largest planet. ince Jupite r was discO\·ered 
to be a huge ball o f inhospitable liquid · and gases. 
unsuitable for landings. this game u es the moons 
Io , Europa, and Gan ymede as moonbases for your 
spacecrn ft. 

This choice of bases , hm,·e,·e r . has upset the 
loca l bug-eyed populace. (Can you blame them? 
They \\'e re probably ne,·er eYen con. ulted for the 
environmental impact statement.) Determined to 
send you back where you came from, or destroy 
you in the p rocess, the aliens lau nch swarms of 
ships to battle your probe. 

Audio Effects 
\fuo11f}(lsl' lo is a one-player game available on disk 
01· casselle and requi1·es l6 K RA 1( and joys tick. It 
also require. fast coordination and is su itable fo r 
all but the you ngest children . 

One extraordinary f'ca tu1·e o f' chis game is its 
use of the Aw ri 's capability to synchronize the 
screen with a soundtrac k on cc1s ·ette tape. Both the 
cassette and disk ,·e rsions include a soundtrack 
tape that is sna pped into the Atari Program Re­
corde r when the game starts. The PLA \' butlon is 
left on. and the program starts a nd stops the tape 
at appropriate moments. T he first time you play 
Moo11base lo , you get a long briefing on your mission 
from yo ur superiors on Earth. l'vleanwhile. the 
sere n displays a cont rol room , a busy 1·obot, and a 
window through \\'hi ch moving sta r a re visible. 
After receiving all yo ur instructions (i ncluding a 
warning that the aliens are suspected to be un­
fri endl y), you hear a countdown and blast-off, 
comple te with sound effects and Cape Ca nave ral 
background chatt e r. 

Beca u e thi s initi al briefing takes seve ral mi­
nutes, there's a shortened version on Side B of the 

cassette which starts at the countdown for sub­
sequent games. At various points during the game, 
du1·ing breaks betwee n the tlwee levels, the tape 
comes on aga in with additional messages. And ii' 
you make iL past a ll the levels, you even get a con­
gratulatory speech from the Pres ident of the Earth 
Federation. 

This is the first time I've seen a sou ndtrack 
with a ga me progrnm . although they are often 
used with Atari educational software. It's a good 
concept, and a laudable attempt to take ad,·antage 
of all the machine's capabilities. However, some 
players, caught up in the intens ity of Moonhase lo, 
may be fru sti-a ted by the procedure necessary to 
restart eve rything after a sudden ex plosion prema­
turely ends the game. 

Besides the soundtrack, programmer j ohn 
Konopa has used o ther Atari features to good 
advant age, too. The machine language program is 
fast and incorporates player/missile gTaphics, rede­
fined characte rs, fine scrolling both verticall y and 
hori zontall y, and well-executed ou nd effects from 
the Ata ri 's four voice . 

\10011base lo i reall y three games in one. ,,·ith 
t\\'o distinct phases. To secu re each of the three 
moon bases , the player must pass a clocking phase ­
impeded by flocks of aliens - and , if successful , 
tran port to the surface of each moon for a phase 
\\'hich irwolve · defendin g Lhe base aga inst mor·e 
formation or fast-lllO\'ing enemies. In additi on , 
the re a re even skill le,·els, from !'\ovice to Galactic 
Wiza1·d , with variations in scoring and a\·a ilability 
of rese1·,·e ships. Some "hidden feature " are al o 
promised, a lthough I n ,·er managed to surv i,·e 
long enough to experience them. Q,·e rall , \/oo11 fmse 
lo is a chall enging arcade-style space game. 

Space Ace 
Like \lrumhr1sr' lo, S/Hm' Ar,, is another fas t-action , 
arcade-style. space warfa re ga me for one playcl'. It 
comes on tape or disk, requires I 6K. a joystick. and 
the reaction instinct of a pro hocke\· goa lie. Ir 's 
suitable for all but very yo ung children and is 
ai med at the ,·ideo ga me add icts among us. 

S/}(/ rr' Arc stans you off at the bottom of the 
screen \\'ith a spaceship maneuve rable in all eight 
directions with Lhejoystick. The movement is 
smooth - playe r/missile grap hics is obviously used 
h r - and pressing the tri gge r button fires up LO 

two shots at a time. 
Programmer Greg Young makes good use of' 

fine ,·ertica l scrolling to move a sta r field down the 
screen, crea ting the illusion of f'orwar·d travel. This 
trave l is not uno bstructed. however, since your 
path is blocked by increa ing numbers of asteroids 
(redefin ed cha racte rs). Blasting a path through the 
rocks isn't too hard. at least at the outset, but a 



FOR THE MOST EXCITING VIDEO GAMES 

AT THE LOWEST PRICES 


We hove one of the largest selections of sottwore ovalloble for yCXJr home computer ot the IOvVes prices You will find oil 
o the top games and office monogemen sottwore 1n our catalog ol from 20% to 30% below re a il We a lso hove 

soeciol offers for user grCXJps 

TRY THESE GET-ACQUAINTED SPECIALS 

FOR YOUR ATARI ® 


RASTER BLASTER 
DR. GOODCODE'S CAVERN 
APPLE PANIC 
MATCH RACER 

(Disk or Cosse e) 

TRACK ATTACK 
STAR BLAZER 
DAVID'S MIDNIGHT MAGIC 
PATHFINDER 
GHOST HUNTER 

Retail Our Price 
$2995 $20.00 
$2995 $21.00 
$2995 $18.00 
$2995 $18.00 

$2995 $18.00 
$31 95 $21.00 
$3495 $22.00 
$3495 $23.00 
$29.95 $21.00 

ANY 3 FOR JUST $50.00 

CARTRIDGE SPECIALS FOR 

YOUR ATARI 400/800 


Retail Our Price 
PAC MAN $44 .95 $34.95 
EMBARGO $49.95 $34.95 
FIREBIRD $4995 $34.95 

FOR YOUR APPLE® 

Reta il Our Price · 

FIREBIRD $29.95 $17.50 

RASTER BLASTER $29.95 $20.00 

NEPTUNE $29.95 $20·.oo 

LAZER SILK $29.95 $20.00 

STAR BLAZER $31 .95 $21.00 
CHOP LIFTER $34.95 $23.00 

ZENITH $3495 $23.00 

ANY 3 FOR JUST $50.00 

DISKETTE SPECIAL 
FREE PLASTIC LIBRARY CASE WITH PURCHASE 


OF EVERY BOX OF 10 

$24.95 

Personally labeled fa THE SOFTWARE CO NECTIO y 
one of the most respected producers of magnetic 
media . Each d iskette is single-sided and cer11 1ed 

double denstly ot 40 tracks. To insure ex ended media 
life. each d iskette is manufactured w1 h reinforced 

hub-hole 

10 Boxes or more: $22.50/box 
Produc #1540BK-Soft Sec or 

WE CARRY COMPLETE LINES FROM THE FOLLOWING COMPANIES: 
,:.o ENTURE I TERf\Ai Qr,A_ • ,\f<C1\C.r .us • ,\f<JSCI • ,.lLJ MED S1lv1U;\ 110\JS • . \].\RI • ·\V:·LOi . Hee ,.\ME c AP·\~ • B<O::fRBU'JS. SOP.\,.\[; 

BUDGECO • C"-U'OR 1A P.i.OFIC • COMPUTE M4GIC LlD • COMI E 11\L SOfTW,\i.>E: . u,11 ;.MQS! • o;.~.\SCr- • J;:_r,1 SOfl\V1\Rt . oUU !i••Rf 
GEBELLI SOFTWARt: • HAVDE SOFTW4RE • HIGHIANDS COMPVTER SERVICES • HO/I/ARD SOF i\i 1\RE • ii QVf,iiVE DtSIGN • IUS • 1-- BYTl • L,,~ • MICRO u\il 

ICRO PRO I ERNATIONAL • M1CROSOFT • MUSE • Ol\·~INE $VSTt=MS • Q . 1TY SOFlW.\RE • SIRIUS SO VAl<t • SO ADf: • SFtCIRUM COivlFVTLRS 
STRATEGIC SIMUlAllONS • SVNERG1ST1C • UNITED SOFTWAI<: OF AMERICA • VERSA COiVf'UTING • VOVt\GER SOFTWARE 

MAIL ORDERS: For ost delivery. send cert1f1ed check 
money orders. or Visa or Mos erCord number and exp1rot1on 
dote for o a l pure ose pnce p lus 1% or 52 minimum ·or pas · 
age and hondli g Add S5 for ship-nen cx; side ·he con 1n­
ento1 US California Residents odd 6% soles ox 

C orgecord orders may coll (916) 925-2666 COD: on 
Sub1ect o s ock on hand Prices sub1ect o c onge 

Catalog free w11h any order or send 52 fXlSloge and hon 11 g 
and yO<..Jr computer type ro 

5133 Vista Del Oro Way Fair Oaks, CA 95628 
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number of other twists are thrO\vn in as well. 
First, there are the "space vortexes." These are 

whirling player/missile shapes which look some­
thing like runaway blades from an old-style push 
law nmower. T he vo1·texe · drop down the screen at 
you - they seem to know where your ship is - and 
cannot be destroyed , only evaded . Dodging them 
can be hazardous , though , since in your haste you 
often collide with st ray asternids. 

Then the re a1·e the "Silurian space bombs," 
sma ll o~jects which traverse the top of the screen 
un ti l crossing above your ship. T hese things defi­
nitely know where you are. With a terrifying sh riek, 
they plunge downward faster than yo u can see. 
Unless yo u dodge at just the right moment, or get 
off a lucky shot, you've had it. 

As if these hazards weren' t enough , occasion­
ally a "space-mine field " stretching all the way 
across the screen descends upon your cra ft. You 
eithe r blast a pa th through the mines m· get trapped 
against the bottom of your TV . 

And finall y, at odd inte rvals , a "master Silurian 
warship" crosses the top of the screen. Th is warship 
unleashes a hail of missiles with deadly accuracy 
and can only be destroyed by hitting its central 
"atomic dri \·e core" - not a large target. 

Despite all this activity, S/Jace Are is very fast. 
and smooth and makes extensive use of the Ata ri 
graphics and sound effects. There are multiple 
difficul ty levels, and you can choose to receive a 
bonus ship every 1,000 points. I recommend this 
o ption for survival, especially since the scrolling 
asteroid clusters seem to speed up at 1,000-point 
intervals. Also, the "Training" level is fa irl y easy 
and suitable for children. 

There is no pause between the cl estn1e1ion of 
one of your ships and its replacement with anothe r. 
This happens so quickly that sometimes the same 
asteroid cluster which knocked yo u o ff the first 
time gets your new ship as well. However, it is 
possible to freeze a ll ac tion on the screen al any 
time by pressing an y key - if you can remember to 
do it in the heat of combat. 

Fans of arcade-style games should find S/HtO' 
Aff both well-executed and challenging. 

Space Ace M0011 base Io 
Lo11do11 Su/iwa/"I' Progm m IJl'sign. I11r. 
37-1 H ild1;1ood A11/'11111' 11 l tlflr Co11rl 
Pin /111 11 111 , CA 9-16 1 I <;,.t'l'm1 •irl1. e r 068JO 
$29.95 Disk/Ta/Jt' S2CJ. 9 5 Di.1/dTfl/Jt' 

The newest title in COMPUTE!'& First Book-~eries... 
Our First Book ofVIC contains the best of our VIC articles and applications 
published since the summer of 1981. In one convenient spiral bound volume, 
you'll find approximately 200 pages of information. 

D Chapter 1: Getting Started D Chapter 4: Color an.d·Graphics 
D Chapter 2: Diversions - Recreation D Chapter B: Maps and Specifications 

and Education D Chapter 6: Machine Language 
D Chapter 3: Programming Techniques 
In addition to material previously published in COMPUTE!, several of the articles 
and programs including a screen print program, append., tutorials on screen 
formatting and keyboard input and others, are being published for the first time. 

Reserve your copy of COMPUTE!'s First Book OfVIC today by calling TOLL FREE: 

800-334-0868 
In BC Call 919-278-9809 

$12.95 plus $2.00 shipping a.ndha.ndllng. MasterCard, Visa, and American Express accepted, or 
sendyour check or money order to: COMPUTE! Books, P.O. Box 5406, Greensboro, NC 27403. 
Shipment of orders to begin late August. US funds only. Foreign orders add $4.00 for air mail, 
$2.00 for surface delivery. 
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Review: 


Harvey B.Herman 
Associate EditorVIC Invaders 

With three VIC \ e r ion of the 
v n rabl e compute r game "in­
vade r ," how can an in vad r 
a fi cionado (and the re are still lo ts 
of th m around) make the proper 
choi e? It seemed tom that it 
wou ld be helpful to have a um ­
mary of the characte ristic of each 
of these three program . The 
prospective owner then wo uld 
ha ve more of a chance to make an 
informed decision . 

I do have a problem. The 
invade rs seem to get me befo re 
any of the advanced fea tures 
come into pla . Luckil y, a friend 
of·my son is a supe r player and 
was able Lo give the programs a 
good test. 

:mm IT'S HERE!'*'*:!.... ..
..: VIC-20 .... 
..i BUSINESS &HOME ....! SOFTWARE ....
.... •••••••••.. ...... 50 CASSETTES 
•••..
.. ..
.. ..
: only $8.95-$29.95 ......:.. that wi lI knock .... ...... your ..•.. .. 


•.. "Mainframe" ....• .. .. 
.... **** ut **** .... .. ..
..
•.... ...... .... .... .... .... ..
....,,.. .. TSASA .... .. ..
.. ..
.. 2 Chipley Run .... ..
.. ..
.. W.Ber lin,NJ. .... ..
.. ..
.. 08091 ..
.. 

Here i hi sum mar ' of the relevant f ature of each program: 

VICVADERS ALIEN BLITZ VIC AVENGER 

Medium 
Colors 
Skill Levels 
Number of Aliens 
Points per Alien 
Mystery Ship Points 
Base/Ship Size 
Bases 
Points for Bonus 
Continuous Fire 
Instructions 
Adjustable Display 
Graphics 

tape 
variou 

I 
40 
5 

10-80 
large 

3 
1000 
no 
no 
no 

good 

tape cartridge 
blue/whi te various 

10 1 
40 50 

10-30 10-30 
100 50-300 

small large 
3 3 

1000 1500 
no no 

no/sample game yes/sample game 
no yes 

good good 

Price $9.95 $24.95 $29.95 
Vendor Skyles Electric Tensor Technology Commodore 

© 

WALLBANGER - Blast your way through the 
dodge'm, blast'm, and attack modes. If you 
destroy the bouncing balls before they destroy you, 
the walls close in for the next round. Wallbanger is 
written in machine language, has great sound, and 
encourages complex strategies. 
CASS/SK / VIC 20/ CBM 8032 s 
CASS/ BK/40 COL SCREEN/OLD-NEW ROMS/ FAT FORTY , , , 15 o 00 

(CALIF. RES. ADD 6 % SALES TAX} 

MILLIPEDE - Exterminate the oncoming millipedes 
and fleas as they descend t hrough the mushroom 
patch. Blast giant bouncing spiders before t hey 
pounce on you . Shoot a millipede in the body and 
suddenly two millipedes descend toward your ship. 
Millipede is written in machine language, has 
excellent graphics. and great sound. 
CASS/ SK/VIC 20/CBM BC.32 
CASS/ BK/40 COL SCREEN/OLD-NEW ROMS/ FAT FORTY • • • S 15•00 

(CALIF. RES. ADD 6 % SALES TAX) 
W rite for FREE game details: 

ON LINE SOFTWARE 

P.O.BOX 2044 


ORCUTT, CA 93455 


WARNING! These games cause high panic levels ! 

http:8.95-$29.95
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This month we conclude our overview ofone ofCommodore's new computers with game programming examples 
and the latest news on the software and peripherals soon lo be avai/,able for the Commodore 64. 

Sprite Graphics And 

Sound Synthesis 


On The Commodore 64 

Tom R.Halfhill 
Features Editor 

Sometimes those shiny new shoes you buy wind up 
feeling like concrete blocks after a few hours' wear. 
Or those fancy stereo headphones turn into a vise 
by the end of one album. 

My first few hour with a prototype Commo­
dore 64, however, led me to believe it will be a 
comfortable computer. The manual is coherent, 
the keyboard is friend ly, the full-screen editing is 
fun. Now that manufacturers are not merely sell ing 
computers to experienced users, but are also 
pushing them as home appliances to the wary 
masses , nothing less will do anymore. Someone 
with no previous experience on Commodores (or 
new to computing enti1·ely) will quickly feel at 
home on the 64 . 

Not that the Commodore 64 is easy to master, 
or that its User's Guide is the u ltimate reference 
book. Quite the contrary. My first real contact with 
the 64 at Commodore International's headquarters 
near Phi ladelphia reveals it to be a computer of 
formidab le complexity- and flexibi lity- that will 
keep magazine writers and aspiring book authors 
busy for a long time explaining its inner workings. 
But while mastery may be elusive, fami liarity is not. 
It's quite possible, at a first sitting, to be man ipu­
lating sprites and shaping envelopes. 

Color Facilities 
Sprites? Envelopes? Relax. The Commodore 64's 
advanced features take a little explaining, but are 
easy to grasp. 

Let's start at the beginning. First, the 64 should 
be available in small quantities at Commodore 
dea lers by the t ime you're reading this; Commodore 
p1·edicts production of 15,000 to 20,000 units a 
month by late 1982. The $595 computer comes in 
the ame compact plastic ca e and has the same 
keyboard as the $299 VIC-20. The 64 plugs into 

any color (or black-and-white) television via its 
built-in RF modulator, and upon power-up tells 
you that 38,9 11 bytes of Random Access lemory 
(RAM) are avai lable (52K for pure machine lan­
guage programming). 

The screen is light blue surrounded by a darker 
blue border, and characters appear as dark blue. 
The characters are a bit hard to see against the 
background, and most people change them to 
white by hold ing down the control key (marked 
"CTRL") and typing" l ". You can change the 
characters to any of 16 colors this way with the 
CTRL and numeric keys. And by inserting color 

.control numbers (given in the manual) into two 
memory locations with the BASIC command 
POKE, you can also change the screen border and 
background to any of these 16 hues. It's the cheapest 
way of getting a green-screen you'll ever see. 

The manua l \ hich doubles as an elemen tary 
self-teaching guide for BASIC prog1·amming, steps 
the first-time user through these kinds of bas ic 
concepts with readable explanations and easy-to­
follow examples. Early on, it shows how to load 
and save programs with disks and cassettes, o 
people who are not interested in programming are 
spared wading through swamps of murky text. 

The computer has other· features in line with 
this philosophy, such as a two-key "warm start'' 
which clea1·s everything except the program in 
RAM, and supposedly makes the computer un­
crashable. (I say "supposedly'' because I managed 
to rise to the challenge by inadvertently - and 
irretrievably - crashing the 64 within an hour, 
mystifying the Commodore people present. T hey 
suggested it might be a bug in the prototype . but 
not production, models. Oh well, nobody's 
perfect.) 

Anyway, for the programmers among us, rest 
assured the 64 will be a hacker's machine too. 
lmp1·essive screen displays can be created with 16 
simultaneous colors and the high-resolution 320­
by 200-dot graphics mode. The screen editing 



ranks wi th the best, and nea rly all BASIC key­
words and commands can be abbrevia ted merely 
by shi fting the second letter as on other Commo­
dore p roducts . 

Sprite Graphics 
But the real power o f the Commodore 64 lies in its 
more esote ric featu res: sprite animation and sound 
synthesis. 

"Sprites" also a re known as "MOBs" (for Mov­
able Object Blocks) and "player-missiles" (in Ata ri 
parlance) . Basicall y, a sprite is a graphics block 
corres ponding to a block of memory which the 
programmer can culpt in to any shape and move 
a round on th screen. T his movement can be 
extremely smooth and fas t, and is independent of 
other prites or of objects drawn on the screen the 
u ual way . 

Sprites can be made to pass in front of or 
behind other sp r ite and screen shapes, simulating 
three dimensio ns. The computer also detects coll i­
sions betwee n spr ites and other objects, so pro­
gram me rs ca n t rigge r explosions or other effect 
(sprites a re usua ll y used in games) . Until now, thi 
ve ry powerful feature was available only on Atari 

NEW COMMODORE 64/ 

VIC-20 ADD-ONS 


CX-6401 SERIAL PORT PRINTER 
INTERFACE 
The CX-6401 allows the new Commodore 64 or 
VIC-20 computers to use ANY type of standard 
parallel interface printer. The interface connects 
to the SERIAL PORT/BUS on the computer, NOT 
the user port! This allows the user port to remain 
open for use by a MODEM or RS-232C peripheral 
device. 
• 	 Eliminates hand shaking problem of RS-232C 

cartridge. 
• 	 Mode switch to correct ASCII problem. 
* 	 No expensive RS-232C cable necessary. 
• 	 Lower cost than RS-232C type hook-up. 
* 	 Allows use of lower cost parallel type printers. 
* 	 No external power required 
* 	 Allows use of multiple printers 
* 	 Unused user port lines available for external 

usage 
The CX-6401 comes standard with a 6 ft serial 
bus cable and connector for direct connection to 
the Commodore 64 or VIC-20. In addition the 
CX-6401 has a 1 ft parallel cable for connection to 
the printer. Installation is simple. Just connect 
each connector to the appropriate unit and it is 
ready to operate. $89.95 

EXPAND 

YOUR VIC-20 

s599s 
for only 

THIS NEW 
CARTRIDGE 
EXPANDER BOARD 
PLUGS INTO THE SINGLE EXPANSION PORT 
OF THE VIC-20 , AND PROVIDES THREE 
SWITCHED EXPANSION PORTS FOR SELEC­
TIVE OR SIMULTANEOUS USE OF ANY VIC-20 
CARTRIDGES. ADD MEMORY, PROGRAMMERS 
AID , SUPER EXPANDER , GAMES. WORD 
PROCESSOR, OR WHATEVER YOU CHOOSE. 
SEE YOUR DEALER OR ORDER FROM: 

PRECISION TECHNOLOGY, INC. 
COMPUTER PRODUCTS DIV. COD
2970 RICHARDS ST. VISA 

(801)487-6266 MI C SALT LAKE CITY. UTAH 8411 5 

CX-6402 RS-232C SERIAL INTERFACE 
The CX-6402 allows the new Commodore 64 or 
VIC-20 computers to use any type of RS-232C 
serial interface printers; modems; etc. The inter­
face connects to the user port. The CX-6402 is a 
complete RS-232C Interface, having the features 
and levels required to interface ALL RS-232C 
devices. Best RS-232C Interface on the market. 
* 	 Allows full utilization of all eight active "hand­

shaking" RS-232C signal lines on the VIC-20 
and Commodore 64. Works with ALL RS-232C 
devices and peripherals. Competitors supply 
only 3 lines. Some RS-232C devices (printers, 
modems, etc.) require all 8 lines. 

* 	 Full RS-232C logic levels 
* 	 Does not require external RS-232C cable. 
* 	 Operates at all VIC-20/Commodore 64 baud 

rates 
* No external power required 
The CX-6402 comes "ready to use" and easy to 
install. In addition the CX-6402 comes with a 6 ft 
parallel cable for connection to the printer. 
Installation is simple. Just connect each connec­
tor to the appropriate device and it is ready to 
operate. $59.95 

ECX COMPUTER COMPANY 
2678 NORTH MAIN STREET 


WALNUT CREEK, CALIFORNIA 94526 

(415) 944-9277 


For additional new product information and 
catalog send self addressed, stamped envelope. 
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and Texas Instruments computers. 
Sprites are relatively easy to program. Within 

an hour after sitting down with the manual's 11­
page chapter on sp1·ites, a n experienced BASIC 
programmer can be drawing and manipulating 
them without much trouble. And yes, BASIC can 
move at least a few sprites fast enough to make 
home-grown arcade-style games practical in 
BASIC. 

Different computers implement sprites in 
different ways . The Commodore's sprites are 
blocks 24 pixels (screen dots) wide by 21 pixels tall. 
They can be aPy of 16 colors, and up to three 
colors can be combined in one spr ite. Up to eight 
sprites can appear at once on a TV's horizontal 
scan line ; much larger numbers are possible with a 
"raster-scan interrupt," an advanced technique the 
manual avoids. T he spri tes can be doubled 
or quadrupled in both dimensions with a POKE 
statement. 

POKEs, in fact, are required for just abou t 
everything involving sprites on the 64. BASIC has 
no special keywords fo r these functions . However, 
Commodore is promising a plug-in cartridge soon 
which will add extended commands for sprites, 
graphics, and sound. 

In the meantime, star t POKEing numbers of 
memory locations into your brain until you can 
rattle them off like a baseball fa n quoting batting 
averages. One very important location is the starting 
address of the special ch ip which controls sprites 
on the Commodore, 53248. Many other addresses 
are calculated from this location, so one approach 
is to store 53248 in a variable and handle everything 
else as "offsets." 

To draw a sprite on the screen , it must first be 
"drawn" in memory. T his is done by sto ring num­
be rs corresponding to the image in DATA state ­
ments, and then POKEing them into memory with 
a FOR-NEXT loop Uust like storing a machine 
language routine from BASIC). To determine 
these image numbers, you mark off a 24 by 21 grid 
on graph paper (to represent the 24- by 21-pixel 
sprite) and color the sq uares to draw your image. 
We won't cover the details here, but a colored 
square is an "on" bit, a blank square an "off' 
bit. The binary numbers that result are converted 
to decimal numbers and stored in the DATA 
statements. 

A fe\' more things are required to display and 
move sprites on the 64. A memory location offset 
from 53248 is POKEd to turn on the sprite, a 
pointer is set to te ll the computer where to find the 
image data , and two more offsets from 53248 are 
POKEd to change the sprite's vertical and horizon­
tal coordinates. These coordinates, by the way, 
extend beyond the visible screen. These steps are 

necessary for each sprite. 
Here's a short example program, adapted 

from the Commodore 64 User's Guide: 

IO SPRITEBASE=53248 
20 POKE SPRITEBASE + 2 I,4:REM Enable sprile # 2. 
30 POKE 2042,13 (Set sp1·ite pointer to where sprile 

dala should be read from; the address varies for 
each sprite.) 

40 FOR X;;;:;OTO 62:READ SHAPE:POKE 832+X, 
SHAPE:NEXT (This loop REA Os the 6'.~ DATA 
byLes needed to draw a sprite.) 

50 FOR LOOP= 0 TO 200 
60 POKE SPRITEBASE+4,LOOP (L pdale horizontal 

coordinales of sprite's screen location.) 
70 POKE SPRlTEBASE+ 5,LOOP (Llpclatc vertical 

coord inates.) 

SO NEXT LOOP 

90GOT050 


This data draws the sprite: 
100 DATA 0,127,0, I,255,I92,3,255,224,3 ,231,224 
I IO DATA 7,217,240,7,223,240,7,217,240,3,23 1,224 
120 DATA 3,255,224,3,255,224,2,255,l60,I , l27,64 
130 DATA 1,62,64,0, 15,128,0,156,128,0,73,0,0,73,0 
140 DATA 0,62,0,0,62,0,0,62,0,0,28,0 

This program creates a hot-air balloon which 
drifts diagonall y down the screen from the upper­
left corner, disappea rs at the bottom, and then 
starts again from the top. As you see, long variable 
names ar.e possible, though only the first two letters 
are significant; it is not necessary to protect areas 
of memory to display sprites, unlike with o ther 
computers; by changing the pointer at line 30 with a 
quick POKE, it is possible to instantly redraw sp rites 
with alternate shapes previously stored in memory 
(to fit a sprite's shape to the direction it's traveling, 
for example); smooth, rapid movement in any 
direction is possible with simple POKEs in to the 
memory locations which store the horizontal and 
vertical coordinates. 

You'll notice the program is not really very 
complicated . Remember, though, we moved 
just one, single-colored sprite with a simple loop; 
manipulating many multi-colored sprites with 
joysticks , "firing" shots (made of similar sprites), 
checking for collisions, and synchronizing sound 
effects would add considerably to the program's 
complexity - and slow it down . Fast-action games 
involving more than a couple of sprites probably 
will need some help from machine language sub­
routines . Still, the point is that the basics of sprite 
animation are quite accessible from BASIC. 

Advanced Sound Synthesis 
The same is true of the Commodore 64's amazing 
sound capabilities. When it comes to sou nd , no 
other personal computer o n the market can hold a 
diode to the 64. 

First, the 64 replaces the com mon, simple tone 
generator with a true three-voice sound synthesizer 
of musical instrument quality. Furthermore, the 
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programmer has control over a great number of 
parameters: volume, frequency, waveforms, attack/ 
decay, sustain/release, and filtering. This allows 
yo u to custom-design each note's "envelope," the 
shape of its sound wave, and its tone color. 

As with the sprites, however, this requires 
various POKEs, at least until the extended­
command cartridge becomes ava ilable. Here's an 
example. borrnwed from the User's Guide, of how 
to create one note (a middle C): 

10 POKE 54296,15 (LoudesL volume selling.) 
20 POKE 54277,190 (A number· from 0 to 255 seLs Lhe 

a llack/decay slope Lo define how fa ·t a noLe rises to 

and falls from its peak volume.) 
30 POKE 54278,248 (The opposite of auack/dccay, this 

number sets Lhe susLain/re lease slope to prolong the 
note at a certain volume before releasing it.) 

40 POKE 54273,17:POKE 54272,37 (This creaLes a 
middle C. Two POKEs. for· both high and low 
frequ e ncy. a rc required for each note because or the 
I 6-bi t frequen cy resoluLio11 .) 

50 POKE 54276,17 (C hoose one or four· waveforms; in 
this case, "triangle.") 

60 FOR DUR= l TO 250:NEXT (A Liming loop sets the 
nOLe's duration; here, a quarte r note.) 

70 POKE 54276,0:POKE 54277,0:POKE 54278,0 (Tu rn 
off the waveform control. auack/cleca , a nd sustain / 
release sc11ings.) 

Whew! Can you imagine programming a 

symphon y? 


Actually, it's not so bad. Most of these para­
mete rs are set at the beginning or the program and 
left alone. Values fo1- notes can be stored in DATA 
statements and summoned easily and quickly with 
a READ loop. And , as with sprite programming, 
impo rtant memory locations can be stOI·ed in va ri­
ables to save typing. 

Still , it may relieve you to know that Commo­
dore plans to se ll a plug-in piano-type keyboard 
for the 64. If' Commodore doesn't., someone else 
will. With the appropriate software, this could 
make the 64 wonh it cost as a musical instrument 
alone, aside from its othe1· capabi lities . 

In an append ix of the User's Guide (which, 
incidentall y. is crammed with in va luable chans , 
tables, and pin-maps for the 64) is a listing for a 
sou nd demo program that hints at the possibilities. 
T he program converts a row or keyboard keys into 
a simple organ. Pressing the SPACE bar switches 
from solo to pol yphonic sound. The fou1· pro­
grammable function keys se lect among four octaves 
and , when shifted , among fou1· waveforms. When 
the computer is plugged into a decent sound system 
(easi ly done), yo u'll swear you'1·e in the same room 
with either an orga n, electric piano, or harpsichord. 
It's that good. 

And, needless to say, the same capabilities to 
create beautiful music also give you unp1·ecedented 
control over sound effects. A gunshot sound can 

be built like this: 

IO VOICE1=54296: WAVEFORM=54276: 
ATIACKDECA Y = 54277: HIFREQ = 54273: 
LOFREQ= 54272: NOISEWAVE= J29 

20 FOR LOUDNESS= 15 TO 0 STEP-I 
30 POKE VOICEl,LOUDNESS 
40 POKE WAVEFORM,NOISEWA VE 
50 POKE ATIACKDECAY,15 
60 POKE HIFREQ,40:POKE LOFREQ,200 
70NEXT 
80 POKE WAVEFORM,O:POKE ATIACKDECAY,O 

Even echo effects are possible by juggling 
these settings. 

Hardware And Software Support 
Finally, for those who are inte rested in bu ying 
packaged software as well as (or instead of) writing 
their own, Commodore is promising a flood of 
support wid1 the compute1·'s introduction , or soon 
a fte r. In a first for Commodo1·e, not a ll of it is 
being produced in-house. Some hardware good ies 
are under development, too. All of it is supposed 
to be for sale by January I 983. Here's a rundown: 

•We've already mentioned that most VIC-20 
pe ripherals will work with the 64 with little or no 
modification . The VIC 1540 disk dri ve will require 
a ROM chip change. Already in production is a 
154 1 dri ve to replace the 1540 to be compatible 
with both compute1·s. 

• Besides the $ I 09 plug-in VI Cmodem, 
another di1·ect-connect, plug-in modem will be 
made for the 64. This will feature auto-dial and 
auto-answer and, like the VICmodem , will come 
with terminal software on tape and a subscription 
to CompuSe1·ve. It will cost less than $200. Two 
more sophisticated te rminal programs will be 
available on cartridge and disk. 

•A PET Emulator will be targeted es pecially 
toward schools. Commodo1·e thinks a big se lling 
point of the 64, besides its price, will be the claim 
that its emulator can run 90 percent of the programs 
now used by schools on their popular PETs. 

• Prog1·ammers will be interested in the lan­
guages nearing completion for the 64: an assembler 
for machine language programming. LOGO, and 
even a BASIC compiler. 

• A word processor modeled after \!\'on/P ro is 
in prototype stages. To accommodate the 64's 40 ­
column sueen, the version I saw allowed horizontal 
scrolling of' more than I 00 columns. The price will 
be much less than Worr/Pro . A less powerful, and 
less expensive, wo rd processor for home use will be 
sold on cassette. 

• A \\'hole familr of business software is on the 
way, a ll with the prefix "Easy" -Ea.1)'Calc, Ea.~11Gra/1h , 
and so o n. Commodore claims these will be im ­
prove ments on the cu rrent mass of electronic 
ledger-t ype programs. 



•The plug-in CP/M cartridge promised at 
recent trade show and a networking cartridge 
aimed at schools are also suppo eel to be well 
on their way from the drawing boards to the 
marketplace. 

• A new joystick-type contro ller is in prototype 
stages and offers unusual possibilities. Sorry, but I 
had to swear secrec on thi one before they d e\·en 
show it to me. It's not a track-ba ll. But I can say it 
will work on the V IC-20 , too, and probably e\·en 
on the Ataris . 

•Then, of course, there are the games. We've 
seen some interesting ones, but Commodore hint 
that e \·en more fantastic stuff u ing sp rites in imu­
lated 3-D i unde r develo pment. omeone al o is 
wo1·king on a music composition utility. 

All in all , the Commodore 64 should ha\'e 
some solid hardware and soft\\'a re support behind 
it much soone r than most new computer. , since 
Commodo1·e e ms to be rega rding the support a: 
more than just an afterthough t. This is a welcome 
change from the way things were done in the pa t 
(notjust by Commodore), a e \·en one Commodo1·e 
official admits . " I think it 's safe to say that Commo­
dore has lea n1ed from eve ryo ne's past mistakes," 
he says. "and is in a position to capitalize on the 
les ons.· · © 

JINSAM™ 

* FAST /EASY /MENU DRIVEN 
* UNLIMITED FIELDS & RECORD LENGTHS 
* MERGE (add) OR GENERATE FILES 
* MULTIPLE SEARCH CRITERIA 

*STATISTICAL PACKAGE 

* INTERFACE VISICALC'" 
* INTERFACE WORDPRO'" & WORDCRAFT" 
* HELP COMMANDS 
* PRIVATE ACCESS CODES 
* WILD CARD SEARCH 

For CBM"' & IBM PC'" 

Data Management Systems 


Includes Free: 
REPORT GENERATOR 
MAIL LABEL PRINTER 

DEMO'S AND QUARTERLY NEWS LETTERS AVAILABLE 
CBM Is a trade mark ol Commodore Business Machlnea, Inc. 

IBM Is a trade mark ol lntematlonal Bus iness Machines, Inc. 

WOROCRAFT 80 is a trade mark ol Commodore Business Machines, Inc. 

WordPro Is a trade mark ol Prolesslonal Software , Inc. 

VislCalc is a trademark ol VISICORP 

JINSAM Is a trade mark ol JINI MICRO·SYSTEMS, INC. 


- DEALER INQUIRIES WELCOMED­

JINI MICRO SYSTEMS, INC. 
P.O. Box 274 • Riverdale, NY 10463 

(212) 796-6200 

versacalcT.M. 

A UNIQUE VISICALC(tm) ENHANCEMENT 


NOW AV!\[J.M LE FnR PE:T 


If you use Visicalc(tm) but are 
bumping into its limitations, you need 
Versacalc(tm)! Versacalc runs within 
Visicalc but uses no extra memory; in 
fact, it effectively increases memory by 
letting you call in module s from disk as 
needed . 

A Tutorial section makes clear such 
features as @LOOKUP, DIF, @NA , QERROR, 
which are not well explained in the 
Visicalc manual. 

A Utilities section makes it easy to 
create your own menu-driven modules which 
condense hundreds of commands into four 
keystrokes. You can build in sophist ­
icated error checking (e.g. Is the input 
value between certain limits?). Now it is 
possible for people untrained in Visicalc 
to perform the weekly updating without 
constant instruction. 

for Commodore Pet & CKM 2040 - DOS 1. n 
avnilahl~ for 8050 on re~ucst 

SORT 	 Visicalc, and Other Useful Wonders! 

~ow YOU CAN: 
SORT 	 a Visicalc screen on any column, 


ascending or descending, and all 

related formulas and labels are 

so rted too. 

put the entire disk CATALOG on the sc reen 
at once I 


easily do Year- To-Date accumulations! 

"pound" formulas to expose the full 


fo r mulas in place on the screen! 
append two Visicalc files! 

print the -contents of a / SS file! 

print the contents of a /PF file! 

AND our EASEL BINDER is so nice that you 


will put your ot her manual in it! 

Distributed by: 

Anthro-Digital Software 
P.O . Box 1385 

Pittsfield, MA 01202 
413-448-8278 

Versacatc 15 a1rademvi..ol Versacalc Ente1p11ses. 1nc 

Ret:til 5125 V1s1ca1c is a 1taaema1i.: of Personal Sol!ware, Inc 
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For UjJgmde and 4.0 Commodore BASIC, this is a fast , 
effective sort. It will operate on DA TA slateml!nts or 
arra)'S and mthPr lhan exchanging strings, it manipulates 
their pointers. R ecords can be of rlll.)' length. It sorts 200 
records in 11 seconds, 800 records in about three minutes. 
That's speedy.Just type in the BASIC program and it will 
locale and protect the machine language and adjust it to 
JO ltr ROM version. The program contains some example 
sorts to get you started. 

PET Pointer Sort 

David Lummis 
Stoney Creek, Ontario 

Mosl prev iously published sorting subroulines 
have been wrilten in BASIC. This meant lhal if 
you had a large lisl tu art it would take quite a 
while to finish. 

One day, afler I had waited 15 minutes for the 
computer w finish sorting a list of some 300 names, 
I d ecided thal I'd had enough. 

A fri end of mine had suggested writing a 
machine language program to do the job much 
fastei-. This prog1·am is the resull. 

A Bubble With A Twist 
I have used a bubble sort with a twist. Instead of 
swilch ing lhe data (slrings) ilself (s ince not all 
strings are lhe same length). I simply switch the 
pointers lhal poinl lo where lhe string is sitting in 
me mo ry. 

In order for you lo undersland lhis bette r , it 
mighl be bes l to explain how variable arrays are 
swred in memory. 

When you DI Mension a variable in BASIC , 
lhe computer sets aside some room in me mory for 
et· table. This tabl e includes all the characteristics of 
th e variable dimensioned. These would include the 
rnriable name, whether it's a numeric or string 
variab le, th e size of th e a rray , and a few other 
ite ms. 

In order LO examine this table we must first 
find out where it is located in memory. Locations 
$2C and $2D in hexadecimal (44 and 45 decimal) 
hold the address wh e re lhe lables for all dimen­
sioned variables start. Loca tions $2 E a nd $2F hold 
llic address where the last table ends. 

As an example, let's assume that localion $2C 
contains the value # $90 in hex, and that location 
$2D contai ns the value # $04 in hex. This means 
that lhc first table would start al memo1·y location 
$0490. Here is a typical table created by the stale­
ment DlM A$(2) : [l)'/Je SYS 4 then , in the monitor, type 
M 0490 04 98 lo see the hex dwn/1]. 

0490 41 80 10 00 01 00 03 00 
0498 00 00 03 FB 3F 02 F7 3F 

Figure 1. 

The first seven numbers in the table represent 
what is called the header of the table. The first t\\ o 
characters, 4 1 and 80, are the name of the variable 
for that table. In th is case 41 hex is the ASCil 
value of the letter A, the first lette1· of our variable 
name. Since we had no second letter in the variable 
name, the computer placed an 80 where the second 
letter would normally have gone. 

lf we had said DIM AA$(2) then the header 
would have looked like this: 

0490 41 Cl 10 00 01 00 03 00 

Instead of placing the ASCII value of our 
second A in the second spot in the header, it placed 
the ASCll \'alue of a shifted A in its place. This 
shifted character allows the computer to distinguish 
between a string \'ariable and a numeric variable. 
The tables we'll be looking at will deal only with 
string variables. 

The third and fourth b) tes of the heade1· are 
the size of lhe table, stored in low/high order. 

The fifth byte is the number of dimensions in 
the array. In other words, it would be an 0 I in the 
case of a one dimensional array such as A$(2), an 
02 in the case of a two dimensional array such as 
A$(3 ,6), and so on. 

The sixth and se,·enth b ytes are the number of 
e lements in lhe array, stored in high /low order. 

Following the header th e re are three bytes 
resened for each elemelll in the array. The first of 
the three bytes is the length of the string. The two 
bytes following the le ngth is a pointer, stored in 
low/high order. that points to where the string is 
stored in memm·y. 

Now le l's look back at Figure 1, which can be 
inte rpreted as follows: 

Bytes Explanation 

1-2 Th e variable na me is AS. 
3-4 The leng1hol'Lhc1able is $00 I 0 bytes long. 

5 Indicates that it is a one dimensional array. 
6-7 There a re $0003 elements in the table. 
8-1 0 B}'te 8 (a zero) shows there is no string. 
11-13 These show 1 ha1 th e second element in the table is a 

sl ring o r th rec charact e rs starting at $3 FFB in memory. 
14-16 T hese sho1,· thall he third clement in the table is a string 

o r1wo characters starting at $3 FF7. 

Now let's Lake a look al the str in gs themselves 
as lhey are stored in memory. 

Since A$(0) was a null stri ng, we 'll start with 
A$( I ). A$( I) is a string three characters long starting 
at $3 FFB. 



112 COMPUTE! September 1982. Issue 28 

3FFB 41 42 43 9A 04 40 40 40 

The first three characters make up the string 
ABC. T he two bytes following each string are a 
pointe r that points back to the table where the 
length of the string is. Note: only BASIC 4.0 has 
this pointer following each string. 

For the Upgrade ROMs, the string A$(1) 
would look like this: 

3FFB 41 42 43 53 45 40 40 40 

Again, the first three bytes make up the string 
ABC, which is what A$( I) is equal to. The difference 
in the Upgrade ROMs is that there is no pointer 
a fter each string. The strings are simply stored one 
afte r another with nothing in between them. T he 
53 45 following the string ABC (in Upgrade BASIC) 
is simply another string. 

The Sorting Method 
The program compares two strings at a time as in a 
bubble son. If the first string is greater than the 
second one, then the computer switches the pointe rs 
that point to where each string is stored in memory. 
Jt also has to switch the lengths of each string that 
it switches. If the program is RUN on a computer 
with 4.0 ROMs then the pointers after each string, 
that point back to the table where the length of the 
string is, will also be switched. When the program 
returns to BASIC, the array will be sorted in 
ascending order. 

T he program is a BASIC loade r that places 
the machine language routine at the top of memory. 
Line 75 checks to see if it is running on a compute1­
with Upgrade ROM and, if it is , makes the appro­
priate corrections to the machine language pro­
gram. The computer then protects the machine 
language from being written over. 

The variable S is the starting location of the 
machine language program and is the SYS address 
which will sort a list. Before sorting a list, however , 
you must POKE the first two lette rs of the va1-iable 
r.ame into memory locations 679 and 680. POKE 
the ASCII value of the first letter into 679 and the 
ASC I l value o f the second plus 128 . Ir there is no 
second lette r in the name, simply POKE 680, 128. 

For example, to POKE the variable name A$ 
into memory you would enter: 

POKE 679,ASC("N"): POKE 680,ASC("A") + 128 

For the name N$ it would be: 


POKE 679,ASC("N") : POKE 680,128 


The second part of the program is an example 
of how the sort works in a program. It starts off by 
having you enter ten strings which the computer 
then sorts. The key line is line 540, which POKEs 
the variable name into memory before executing 
SYSS. 

Using DATA Statements 
Lines 600-680 show how strings read from DATA 
statements can be sorted. When data is READ into 
a string, the pointer in the array table points to the 
spot in the DATA statement where the string is 
located. In order to sort strings READ in from 
DATA statements, the strings must first be placed 
into upper memory. This is done by adding a null 
string (two quotes with nothing between them) to 
the string. Line 630 in the program demonstrates 
how this is done. If this is not done befo re sorting 
your list, then the computer may crash or the strings 
will contain unex pected characters. 

Lines 60-410 are the important lines if yo u 
wish to include the sort in a program. They should 
be executed at the very beginning of a program, 
befo re any strings are given a va lue, in order co get 
the so rt stored at the top of memory right away. 

For the computer to so rt a complete list of 
strings, the 1-e must not be any empty (null) strings 
among the ones to be sorted. \!\T hen the computer 
sees an empty string within a group of strings 
containing cha1·acters , it ass umes that it has reached 
the end o f the list Lo be so rted and does not sort 
anything pas t this point. However , there may be as 
man y null strings as you want be/ore or ajier the 
strings you want sorted. 

30 REM THIS ROUTINE SORTS THE STRING 
31 REM ARRAY OF YOUR CHOICE IN 
32 REM ASCENDING ORDER (A-Z). 
38 REM 
39 REM TO ACTIVATE THE ROUTINE IN 
40 REM A PROGRAM, TYPE 'SYS S' 
41 REM WHERE 'S' IS THE DECIMAL 
42 REM STARTING ADDRESS OF -THE ROUTINE 
43 REM 
44 REM BEFORE ACTIVATING THE ROUTINE 
45 REM BE SURE TO POKE THE VARIABLE 
46 REM NAME INTO MEMORY LOCATIONS 
47 REM 679 AND 680 ! 
48 REM POKE 679,X WHERE X IS THE ASCII 
49 REM VALUE OF THE FIRST LETTER. 
50 REM POKE 680,Y WHERE Y IS THE ASCII 
51 REM VALUE OF THE SECOND LETTER+l28 
52 REM **IMPORTANT***IF THERE IS NO 
53 REM SECOND LETTER IN THE NAME THEN 
54 REM POKE 680,128. 
55 REM 
60 REM CALCULATE STARTING(SYS) ADDRESS 
63 S=PEEK(52)+PEEK(53)*256-324 
64 PRINT"STARTING (SYS) ADDRESS IS"S 
70 FORI=0T0324:READA:POKES+I,A:Q=Q+A:NEXT 
71 IFQ<>41326THENPRINT"ERROR IN DATA STATEMEN 

TS":STOP 
75 IFPEEK(50003)=1THENFORJ=S+229TOS+282:POKEJ 

,234:NEXTJ 
80 REM *PROTECT PROGRAM FROM STRINGS 
81 M=INT((S)/256):N=S-M*256:POKE52,N:POKE53,M 

:POKE48,N:POKE49,M 
100 DATA 165, 45, 197, 47, 208, 7, 165, 44, 19 

7, 46, 208 
110 DATA 1, 96, 165, 44, 133, 1, 165, 45, 133, 

2 
120 DATA 160, 0, 177, 1, 205, 167, 2-, 208, 8, ­



Skyles Electric Works 

Epson-PETICBM Graphic ROM Pack 

For PET/CBM Owners Who Want: 
Complete Program Listing Printouts 

Complete Screen Graphic Printouts 

Graphic Printouts From Programs 


on your Epson Printer 

Order the Skyles Electric Works EPSON-PET GRAPHIC ROM Package. The ROM when ins ta lled in an EPSON MXBO, MXBOFT, 
or MXlOO with Graftrax Plus printer will reproduce most of the PET/CBM graphics characters. Mos t importantly
when using the accompanying high speed machine language progr am , the Epson-PET Graphic ROM pack gives a 
complete program listing with all screen controls shown (cursor, home, clear, etc.) . This high speed machine 
language program for program l isting, screen image printout (screen dumps) and BASIC program cont rolled 
printing ( i.e. PRI NT ) automatical l y translates the PET-ASCII characters to the EPSON -GRAPHIC ROM characte rs. A 
BASIC sample program and PRINT subroutine, that may be incorpora t ed into any existing BASIC program, completes 
this "comple te soluti on" package. 

EPSON MODEL ROM MODEL 

MX70 Not Available 

MXBO (serial no . to 359999) EPGBO (E PG8 2, 3 ROM Version) 

MXBO (serial no. after 360000) EPGBl (EPG83 , 3 ROM Version) 

MXBOFT EPGBF 

MXBO Graftrax No t Available 

MXBO Graftrax Plus EPGBG+ 

MXBOFT Graftrax Plus EPGBG+ 

MXlOO Not Available 

MXlOO Graftrax Plus EPGlOG+ 


The Epson-PET Graphics ROM Pack has been designed to furnish you with PET/CBM graphics printing i n the easiest 
way possible. This is done by furnishing a high speed machine language program that is "hidden" at the top of 
your PET/CBM memory. 

The machine language program serves 3 majo r functio ns. 

l: Translates PET-ASCII code to ASCII code for program listing. 

2: Translates screen code to ASCII code for screen image printouts. 

3: Translates PET-ASCII code strings to ASCI I strings for normal program printout. This feature may also be 
used for making ASCII files for your disk or tape reco r der . 

INSTALLATION: Installs Into your Epson printer 

PRICE: Epson-PET Graphics ROM Pack EPG80, EPG81, EPGSF--.$75.00 

Please specify your Epson printer model type and and serial number when ordering. 

For all PET/CBM's BASIC 2.0/Revlslon 3, or BASIC 4.0 

AVAILABILITY: Immediately from your LOCAL DEALER 

or 

VISA, MASTERCHARGE ORDERS CALL (800) 227-9998 (except California residents) 
CALIFORNIA ORDERS PLEASE CALL (415) 965-1735 

@ · 1231 E South Whisman Road 
0Skyles Electric Works Mountain View, CA 94041 

(415) 965-1735 

http:EPGSF--.$75.00
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200 
130 DATA 177 , 1, 205, 168 , 2 , 240 , 31 , 160 , 2 , 

24 
140 DATA 177 , 1, 101, 1, 72 , 200 , 177 , 1 , 101 

150 DATA 2 , 133 , 2 , 104 , 133 , 1 , 165 , 2, 197 , ­
47 , 144 , 215 , 165 , 1 , 197 

160 DATA 46, 144 , 209 , 96 , 160 , 5 , 177 , 1, 141 
, 160 

170 DATA 2 , 200, 177, 1 , 141 , 161 , 2 , 169 , 1 , ­
141 

180 DATA 162 , 2 , 169 , 0 , 141, 163, 2 , 24 , 165 , 
1 

190 DATA 105, 7 , 133, 187 , 165 , 2 , 105 , 0, 133 
I 188 

200 DATA 165 , 187 , 133 , 177 , 165 , 188 , 133 , 17 
8 , 24 , 165 

210 DATA 177 , 105 , 3 , 133 , 187 , 165 , 178, 105 , 
0 , 133 

220 DATA 188, 160 , 0 , 177 , 177 , 208 , 46, 24, 1 
73 , 162 

230 DATA 2 , 105 , 1 , 141 , 162, 2, 173, 163, 2, ­
105 

240 DATA 0 , 141 , 163, 2 , 173, 163 , 2 , 205, 160 
I 2 

250 DATA 144 , 204 , 173 , 162, 2 , 205 , 161 , 2 , 1 
44 , 196 

260 DATA 173 , 164, 2 , 208 , 1 , 96 , 169 , 0 , 141 , 
164 

270 DATA 2, 240 , 160, 141 , 165, 2, 177 , 187 , 2 
40, 236 

280 DATA 141, 166 , 2 , 200 , 177 , 177 , 133, 185 , 
177 , 187 

290 DATA 133, 189 , 200 , 177 , 177 , 133 , 186 , 17 
7 , 187 , 133 

300 DATA 190 , 160, 0 , 177 , 185, 209, 189, 144 , 
174 , 240 

310 DATA 2 , 176 , 11 , 200 , 204, 165 , 2 , 240, 16 
4, 204 

320 DATA 166 , 2 , 208, 235, 160, 0 , 24, 165 , 18 
5, 109 

330 DATA 165, 2 , 133 , 214 , 165 , 186 , 105 , 0, 1 
33, 215 

340 DATA 24, 165, 189, 109 , 166 , 2 , 133 , 218, ­
165, 190 

350 DATA 105 , 0, 133 , 219, 177, 214, 72, 200 , ­
177 , 214 

360 DATA 72, 136 , 177 , 218 , 145 , 214, 200, 177 
I 218, 145 

370 DATA 214 , 104 , 145, 218, 136 , 104, 145 , 21 
8 , 160, 0 

380 DATA 173 , 166 , 2 , 145 , 177, 173, 165, 2, 1 
45, 187 

390 DATA 200 , 165 , 189 , 145 , 177 , 165 , 185 , 14 
5 , 187 , 200 

400 DATA 165, 190 , 145, 177, 165, 186 , 145, 18 
7, 169, 1 

410 DATA 141 , 164 , 2 , 169 , 0 , 240 , 156 , 95 , 25 
5 , 95 

500 PRINT"{CLEAR}":FORI=lT010 
510 PRINT " NOW INPUTTING INTO VARIABLE A$("I ")" 

; : INPUTA$ (I): NEXT 
520 PRINT"{CLEAR}NOW STARTING SORT . 
525 TI$="000000" 
535 REM POKE VARIABLE NAME AND SORT LIST 
540 POKE679,ASC("A " ) : POKE680 , 128:SYS S 
550 PRINT"{02 DOWN}SORT FINISHED IN"TI"JIFFIES 

• {DOWN} 
560 FORI=lT010:PRINTA$(I) : NEXT 
570 PRINT"{02 DOWN}PRESS {REV}RETURN{OFF} TO C 

ONTINUE 
580 GETA$ : IFA$<>CHR$(13)THEN580 
600 REM ***SORTING DATA READ IN FROM 
601 REM *DATA STATEMENTS IS SLIGHTLY 
602 REM *DIFFERENT FROM INPUTTING 

603 REM *THE DATA. 
604 DATAZ,D , S , F,H , R, C , H, U, U 
605 PRINT"{CLEAR}NOW READING IN DATA . 
610 FORI=lT010:READNA$(I) : NEXT 
620 REM ***THIS IS THE DIFFERENCE*** 
630 FORI=lT010:NA$(I)=NA$(I)+"" : NEXT 
640 PRINT"{03 DOWN}NOW STARTING SORT . 
645 TI$= " 000000" 
655 REM POKE VARIABLE NAME AND SORT LIST 
660 POKE679 , ASC("N " ):POKE680 , ASC("A")+l28 : SYS ­

s 
670 PRINT"{02 DOWN}SORT FINISHED IN "TI "JIFFIES 

• {DOWN} 
680 FORI=lT010:PRINTNA$ (I) : NEXT © 

t\t.vJ\. DISK·O·MATE™(Write forPricel 
A must for 2040/ 4040 disk owners. Write protect i ndicators/ 
switches , power indicator and error beeper . 

errRea/ World" SOFTWARE 1517.52s1 
Word Processor . Mailing list , Catalog. Ham Radio . Frequency Counter. 

r-"OLD'' BK PETs---------------------.., 

l e2114·T0·6550RAMADAPTER 1s12 -s2s1 l 
I Replace 6550 RAMs with low cost 2114s. Hundreds Sold! I 
1 e4K MEMORY EXPANSION 1s16-s62t l 

-~o~~~~~~i~~:~~~~~;;;~~~~;:~~-J 
• Dept . C, P.O. Box 595 - Placentia, CA 92670 ~ 

OISK·O-MATE tr• d• marM Optimized Dara Systems·· PET/ CBM trademark Commodore 

NEW 

VIC-20, CBM AND PET PRODUCTS 


•• •coMMUNICATION BOARD· •• 
All yoo do is turn on yoor VIC and it's ready to 

connect to a modem. Makes the VIC into a dumb 
terminal . 
Model MW-300 $39 .95 

• • • V-DATA BASE CASSETTE•• • 
Allows user to if"llut mail lists, and mini 

inventories, store on disk or cassette, and recall 
and print . 
Model MW-301 $29.95 
• • •v1C-20/CBM 64 PRINTER INTERFACE•• • 

This unit will interface your VIC-20 or CBM-64 
to standard parallel printers such as Epson, 
Centronics, Anadex, 
Paper Tigers , Okidata, 
and many others. _ 
Model MW-302 $139.95 
• • •DIGITAL TO ANALOG CONVERTER OR 

8 CHANNEL ANALOG TO DIGITAL 
CONVERTER••• 

Allows your VIC or CBM to ootput analog 
signals or digitize up to 8 analog channels. 
Model MW-304p PET $139.95 
Model MW-304v VIC $129.95 

MICRO WORLD ELECTRONIX INC 
6340W. Mississippi Ave. 


Lakewood Colorado 80226 (303) 934-1973 




THE 
BUS~rlESS 

mArlAUEA ... 
FULLY INTERACTIVE ACCOUNTING 
SYSTEM. NO DISKETTE CHANGING' 
FINALLY ALL THE FEATURES YOU'VE 
BEEN WAITING FOR - IN ONE 
COMPLETE INTERACTIVE SYSTEM. 

FULL SOFTWARE SYSTEM 

ONLY$995. 00 

MANUAL ONLY-$40.00
INTERNAT~Al REFUNDABLE UPON 

~li'C SYSTEM PURCHASE. 
'-rv/':A:\ UESTAR 

HARDWARE REQUIREMENTS: 

- Commodore Model 8032 or SuperPET or 
8096 Micro-computer 

- Commodore Model 8050 One Megabyte Dual Disk Drive 
- Commodore Model 4022 (or Larger) Printer 
- Commodore PET - IEEE cable 
- Commodore IEEE - IEEE cable 

[]~S~SHAAE 

q[][][] 

WORKS WITH ALL COMBINATI ONS 
PET/CBM 1 OOO/o HARDWARE. NO 
SOFTWARE REQUIRED! UP TO 8 
USERS SHARE DISK AND/OR PRINTER. I 
CONNECTS IN MINUTES - NO TOOLS lllll III I I// I I I I I I I II I/ 1/I I I I I I I I I I I l I I I I\11I I III I I\\\\\\\\\\\\\\\\\\\ 
REQUIRED. INCREASES PRODUCTI­ l/llllllllll llll lll /I/ I I I11II I11 1111111111\\I\1\11\\\\\\\\\\\\\\\\\\\\ VITY - REDUCES COSTS. IDEAL FOR 
EDUCATION AND BUSINESS. CABLE 
LENGTHS UP TO 50 FEET. 

ONLY $749~~s.i 
BUSER SYSTEM DNLY $1149 

rnu~1•D EA LER 

IN QUIRIES LI se r 
W ELCOM E. Sys1em 

http:ONLY-$40.00
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Insight: 
Atari 
Bill W1lk1nso 

Op 1 1zed S s ems SoHwore 

Cupertino. CA 


In addiLio n to a co nLinua tio n o f' Lh e ga me de ,·elo p­
mc lll Lh a t I sLanccl lasl mumh . Lhi s mo nLh "s column 
will d e l\'c imu Lhe arg ume nl o f whaL makes BAS IC 
run , including a chip Lh aL makes A Lari BAS IC nm 
be tte r. Bu l fi rs l .. . 

FMS And Burst 1/0, Yet Again 
\i\ e ll. .Jul y's column \\'as su pposecl Lo fi x Lh c misla kes 
I mad e in th e l\favco lumn . And Lh en lu a nd be hold 
I ble \\' il aga in in July. On page 172 c;f iss ue 26 of ' 
COMPUTE! Lhe re is a li st ing o f cha nges Lo be mad e 
lo Fl\lS l o he lp bursl I/O \\'o rk p ro pe rl y in upda te 
mod e. The asse mbl y lang uage I isling a nd Lh e BUG 
changes \\'e re correcl. Unfonuna te ly, the POKEs 
fro m BAS IC had o ne Lypo (m y fa ulL ). T he las t 
POKE read 

POKE 2773,13 ... WRONG! 

sho uld be 

POKE 2773.31 ... RIGHT! 

Speed And BASIC 
Pe rso nall y. I have never been s11re Lh a t it is neces­
sa ry fo 1· a n interpre ted lang uage (e .g. , BASI C) Lo 
be fast. Typicall y, I choose tu use a n in terpreter fo r 
ease of use and peed o f d ebugging , for writing 
quicki e little progra ms, a nd for creating utili t ies 
th a l ca n run at an y speed a t an y time. 

Bul a n inci-eas ing number of people a re Lrying 
to use BAS IC fo r \\'ri ting serious soft\\'a re , incl uding 
gam es, utili t ies. and bu iness a pplicatio ns. Now I 
main ta in th a l th e speed o f BAS IC is irrelcvanl 
whe n il is be ing used fo r u tilities (wh o ca res ho w 
fas l a di sk fixe r-uppe1· nms?) o r business a pplica ­
Lio ns (L he p rogram is usua ll y waiting fo r keyboa1·d , 
printe r , o r disk 1/0 a nyway). Bul fo1· wri ting ga mes 
and a ccnain caLego1')' o f oth e r programs (e.g., 
·o n s) , peed i impona nl. But the n wh r use BAS IC? 
Because it's the ea ic t la ng uage to use? Because it 
can be made fast e no ug h ? Beca use it's th e o nl y 
language Lh e autho r knows? 

Actuall y, th ose (and ma ny othe1·s) a re a ll valid 
reasons to choose BAS IC, a long as th e a uLl10r 
does n 't expect mo re than BAS IC is capable o f 
d e li verin g. So what is BASIC ca pable of d e li vering? 

A lo t of ad equacy. Afte r a ll , look a t some o f th e 
ver y success ful games tha l a re written in BAS IC 
(Crush, Crumble, nnd Chomp is th e first one tha t 
comes Lo my mind ). Or look a l some ga mes Lh a l 
sho uld never have been written in BASI C and ye t 
were (a lo L come to mind , bul I will re frain fro m 
naming a ny). 

Certa in othe r a uthors wriLin g in a noth e r 
magazine have cla imed tha t Atari BAS IC is Lh e 
slowes t la ng uage ever created . My first impulse 
was to say , "Who ca res? It is th e easies t to use , a nd 
th a t's mo re impo rta nt. " Bul I simpl y couldn'L ta ke 
tha t sta te me n t lying dow n, as it we1·e. Afte r a ll , if 
Atari BAS IC is such a sna il. how come all Lhcsc 
prog1·ams seem to wo rk_jusL fin e? 

So I a rm ed m yself' with fi ve diffe re nt BASIC 
interprete rs: Applesoft, Atari BASIC, Ata ri Micro­
soft BAS IC, BAS IC A + , a nd C rom e mco's ~2 K 
Structured BASI C. Now OSS p roduced three o f' 
th ese five BASJ Cs , so it mig lu seem tha t I am pre­
j udiced. Well... maybe a lot , but no t too much . 
Some comments foll o w o n wha t I d ecided to trv 
to d o. , 

I wan Led to use a benchma1·k prog ra 111 that 
would , LO some d eg1·cc . sho w th e f'undam c lllal 
speed of each BASI C. But I also wa n Led Lo see 
what impact such things as consta nts, vari able 
na mes , and mul ti-statemen t line wo uld have. 
Luckil y. a Ljusl abou t thi s sa me ti111c . I ha ppe ned 
upo n a be nch mark (as ye t u n pubIis heel ) which 
showed Atar i faste1· Lhan Applcso f't in a ve ry sim pie 
progra m . "Oh ho!" ays I. " H o w can this be ? Ata ri 
is Lhe slowest machine ever , sav e n a in voices." 

A nyway, l began expe rim'e nling wi th a s111 a ll 
benchma rk program , a llowing vario us cha nges so 
Lhat I co uld see th e impact on speed. T he mosl 
fund amenta l prog1·am was simpl y: 

10 <start a timer > 

20 A= 0 : B = 12345.6 

30 A= A+ 1.234567 

40 IF A < B THEN 30 

50 <print time used > 


Obvio usly th e ime nl of this program is tu 
ca use a loop to execute I 0 ,000 1im cs. But \\'hat can 
be cha nged Lh a l will sig nifica nt! )' a ffect di e exec u­
tio n time witho ut ma te ria lly a lte rin g the program ? 
Below I show a ll Lhe versio ns o f lines 20 and 30 
Lha t I tes ted. (Line 40 is not shown. but it followed 
line 20 in the na ming o f va riables and oth en,·isc 
remained unch anged .) T he table also sho \\'s the 
times fo r the va rious lang uages, rounded to th1·ee 
sig nifican t fi gures . 

In addition to the timings shown in Table I , I 
a lso tried adding several variables to the prog rams. 
Adding I 8 va riables (in lines I 1a nd 12) added 
abo u t fi ve o r six seconds to the Microsoft B \ SI Cs, 
about 1.5 seconds for Ata ri BASI C and BASIC 



THE MOSAIC RAM SYSTEMS FOR ATARI* 


CLEARLY THE BEST 


THE 

SCREEN 


CLARITY 

TEST 


YOU CAN SEE THE MOSAIC DIFFERENCE 

WHAT THE EXPERTS HAD TO SAY 

AN.AL.O.G. 400/800 MAGAZINE said in a 32K RAM 
board comparison test "The Mosaic 32K RAM showed no 
sign of interference and gave the best screen clarity" and 
"Mosaic uses what we feel are the highest quality 
components which may improve reliability". 

INTERFACE AGE said after replacing the Atari memory 
board with a Mosaic 32K RAM: "Once in place there is no 
noticeable change in screen clarity" and "in view of its 
excellent performance it should be a serious choice for those 
Atari owners intending to expand their memory· 

Each Mosaic RAM board gives you more than just the best 
screen clarity but also the best in reliability, flexibility, and 
compatibility. The Mosaic RAM systems offer you the best in 
every way - these features prove it. 
• Works in both the Atari 400 * & 800 * computers. 

• 4 year guarantee. 

• Complete instructions. 

• Test cycled 24 hours for reliability. 

• Gold edge connectors for better reliability. 

• Quick no-solder installation. 

• Full flexible memory configuration. 

• Can be used with BK, I 6K and future products. 

• Designed to take advantage of Atari 800'.s superior bus structure. 

• Designed for inter-board communication in Atari 800. 

• Allows Atari 800 to have 2 slots open for future expansion. 

• Always the best components used for superior screen clarity and 
reliability. 

THE MOSAIC RAM SYSTEMS FOR 
THE SERIOUS ATARI OWNER. 

THE MOSAIC 32K RAM 
For the serious Atari owner. This is the 32K RAM board 

you 've been hearing about. It has every feature you 
could want from a RAM board and more features than 
any other board offers. Each Mosaic 32K RAM comes with 
complete instructions so in a few minutes you will have 
expanded your Atari 800 to 48K RAM. The Mosaic 32K 
RAM works as well in the Atari 400, but we suggest the 
NEW Mosaic Expander. 

THE MOSAIC EXPANDER 
This is the most effective way you can expand to 32K 

RAM for your Atari 400 computer. And at almost the J6K 
pricel The revolutionary Mosaic Expander is a memory 
board with I 6K RAM in place and open slots to add J6K 
more from the Atari J6K board that comes with your Atari 
400. Each board comes with complete instructions so in a 
few minutes you will have expanded to 32K RAM. 

For your nearest Mosaic dealer call toll free· 
800-547-2807 

*Trademark of Atari. Inc. 

uft'\OSAIC 
ELECTRONICS 

• Low power design for safety and reliability. 
P.O. Box 708 Oregon City, Oregon 97045• Available companion board (SS) to allow running The Mosaic RAM 

systems independent of other boards. 503/655-9574 Toll Free 800-547-2807 



For Information Call 
202-363-9797 

-­

PROBE ONE 
From Synergistic Software 
High-res action game. You're the commander of the 
Terran space ship PROBE ONE during the war IJe. 
tween the Terran Confederation and lhe Drelgan 
Hegemony. Only you can save the human race from 
extinction by the Drelga11S-l f you can find the mat­ · 
ter transmitter and bring It to Terra. You'll need a 

From DataSoft Inc. 
Games, Graphics, Word Processing Programs 

·SHOODNG 
ARCADI 
From DataSoft ' 
Step right up, ladles and gentlemen, and try your 
luck! It's your favorite amusement park game rfght 
In your own hornet Alm.at the elephan,!8, auc1cs, t>un­
nles and more. Every lime you hit lha target you 
score. But aim carefully.-don"t waste bull.els. Fire 
at a frowning faca and your bullets- tum to blanks; 
shoot the srillllng face and win BIG! tf you rilake It 
to the 10th round, there"e a aulJltfa.Aequlraj~lcR. 

16K Dlsk,.$29:9S ~~ /6%/
Now Thru Oct. 1 You Pay Just $25.46 

CLOWNS 
AND 
BALLOONS 
From DataSofl by Frank Cohen 

~O(. r 

A huge bunch of balloons Is stuck at the top of the cir­
cus tent. How do you gel them down? By bouncing a 
clown on a trampoline, high enough to burst them, of 
course! You must break the balloons In order, one row 
at a time-If you miss any, the whole row fills up 
again. Alm your clowns where you want them by mov­
ing the trampoline to just the right position. 1 or 2 
players; mulll-sklll levels; joystick or paddle required. 

16K Tape or Disk, $29.9~5-~--~ 

CANYON 
CLIMBER 
From DataSoft by nm Ferris 
You're at the bottom of the Grand Can)'on, trying to 
scale the world's toughest wall. If that's not enough 
of a problem, there are three challenges to face 
along the way: angry sheep, threatening Indians and 
attacking birds. Action-packed arcade game you'll 
really enjoy. Requires Joystick. 

16K Tape or Disk, $29.95 

SPELL WIZARD 
From DataSoft 
SPELL WIZARD Is a proof-reading package, compat­
ible with Atar i's word processor and Text Wizard. It has 
a dictionary of 20,000 words; you can add up to 5,000 
more. Insert your letter, term paper or the latest 
chapter of your novel, and SPELL WIZARD will proof­
read It for you. Your copy will be perfect. 
32K Disk, $79.95 

......­ ......... 

\' ~ 
MICROPAIN11R 

Visit our other stores: MAIL ORDERS: Send check o.- M .O. lo.- total purchase 
Seven Comers Center, Falls Church, VA price, plus $1.00 postage & handling. D.C., MD. & VA.: add 
W. Bell Plaza, 6600 Security Blvd., Baltimore MD sales tax. Charge cards: Include all embossed Information 
Coming Soon to Columbus, OH and Greensboro, NC on the card. 

quick mind and fast reflexes to fight oll the guard 
robots as you search. Multlple sklll levels. BASIC 
required; paddles or Joystick. 

40K Tape, ..$lot:95" ~ie ,(5%! 
Now Thru Oct. 1 You Pay Just $29.71 

CAVERNS OF MARS 
By Greg Chrislensen from APX 
An award-winning arcade game that will challenge 
your skill lor many, many plays. You command the 
l ighler Helicon VII on a mission lo invade lhe Mar­
tian high command. The headquarters are localed 
deep in the caverns, so you m"sl descend lhrough 
radar, rockets, laser ga les, and space mines 10 reach 
your destinalion. Ont.:e there, you ac1ivate lhe fusion 
bomb and lry lo gel cul before ii detona1es. Good 

luck ! Joystick requ ired.-{'A'"" <= 1i •<=y, ~II
16K Tape, $34.95 rrn~~ "Jk. '-"'~' " 
16K Disk, $37.95 ..... 

• 1'r~ir 

DE RE 
ATARI 
From APX •1'
Translated from Latin, the title of this book Is "All 
About Atari" and it means what It says! Used In 
combination with Atari's Technical Reference 
Manual , advanced programmers will be able to learn 
to exploit the many hardware and operating system 
features that make the Atari 400/800 so tremendous­
ly versatile. Includes a useful discussion of the new 
GTIA chip. Once you know Atari BASIC and 
assembler, this book Is a must. 

Loose leaf (binder not supplied), $19.95 

From DataSoft by'Bob Bishop 
Create your own coloi:;graphlcs with Ihle "electronlc 
colo{lng book" for all ages an abilities. The speclal 
fealllres Include: draw mode, diamond llll, 
mlcroSCope mOde for "cloie:-up" viewing, Inversing, 
rutiberband llne draw, and- JOysUck-controUed easel 
ror selecting pattern; COiors and Intensities. 

48K Dlsk,.si4:9S c<fi~6%I 
Now Thru Oct. 1 You Pay Just $21.21 

PACIFIC 
COAST 
HIGHWAY 
From DalaSofl by Ron Rosen 
Fast-action game with good graphics for 1 or 2 
players. You're a tortoise, trying to cross the 
Highway without getting hit by the rush hour traffic. 
Once across, you're at the shore, and must leap 
from boats to rafts on the Paclrlc Ocean. Be careful 
'cause you can't swim! Requires joystick. 

16K Tape or Disk, $29.95 

TEXT WIZARD 2.0 
From DataSofl 
This Is the newest version of the Atari word processing 
package TextWlzard,so popular with writers, students 
annd small business people. Like the original, you can 
learn and useTextWlzard 2.0 In about an hour; write 
copy, then edit; underline, insert or replace words or 
paragraphs On one place or throughout text); print In 1 
or 2-cotumn format; get multiple copies, print in 

boldface, elongated or condensed lettering with pro­

portional spacing. It even warns you about errors 

before you make them! 

TEXTWIZARD 2.0 now has Ille compatlblllty with Fiie 

Manager 800 so you can change your text with infer· 

matlon taken from Fiie Manager files; address your 

form letters from Fiie Manager's malling lists, etc. ll"s 

also compatible with: EPSON MX-80 with Graftrax 

Plus ROMS; NEC 8023-A; Okidata and Pro-Writer. In­

struction manual with 3-ring binder. 


32K Disk $99.95 


To Order Call Toll-Free::=: 800-424-273811] 

4200 Wisconsin Avenue, NW, Dept. U209 Box 9609 Washington, D.C. 20016 



From Synapse Software 
Arcade-Type Action Games, Application Software 

From Synapse Softw819 
It's the 21BI centur;y,.and you're the SHAMUS, looklng 
for )'OUT e~ -the . $hadooiN, to destroy him. 
You're all1)8lf with l()f)Shlvs, the most _j)()Wefful 

-weapons- In -the gaJaxy. ~ you handle the Shadow'~ 
henchmen: Robo-Oroids, Whlr11rig Drones and ~ 
Jumpers, all anned and evil? can you find the ShadOw 
In his lalr or 4 levels with 32 rooms each .••awry one 
of them da11gerous? Intensive an:ade·actlon; r~ulres 

loYSllCks. "' I16~Tape or-lllsk, .$29:95' ~/5%. 
- Now _!hru Oi:t: :Y:O!_P,ay.Just $25~ _ 

PROTECTOR 
From Synapse Software 
The planet's Inhabitants are endangeredby a malevolent 
alien lhal beams them to his ship and transports them to 
an acthle volcano. You must pk:k them up ~-one 
with your rescue/attack ship and transport them to 
another city while dodging lasers and rough terrain. After 
you save as many as possible, the volcano erupts. You 
must then move each person to a volcano-proof vault in 
the mountains! Great graphics and sound in this arcade 
game. Requires joystick. 

32K Tape or Disk, $29.95 

FILE MANAGER 800 
From Synapse Software 
An extremely powerful and versatile database 
manager for use In both professional and personal 
applications. You define the formal of the records lo 
be filed and FILE MANAGER 800 gives you lull con­
trol over sorting, searches, and retrieval. 
You can store up to 1000 records on each disk and 
the program will allow up to four drives. Access to 
any record takes less than 1.5 seconds, and most 
commands can be entered with sell-prompting 
single key strokes .. Works with Text Wizard 2.0 to 
make editing easier. 

40K Disk, $99;95 

FORt--. 

APOCALYPSE 


• From Synapse Software 
llle Wartools ol Kiallha haY9 constnJcted a p(i80f'I 
dl!ep Inside Eartb-the tt111lfylng FORTJU'OCALYPSI:. 
All those:who !la\'8'trled to rescue ltlefr &liVelcapllwss 
h8w"tllll~'Wlth0ut a traai Now /l's~ fll!fl/ can • 
YQtJ des,cend_ tfiru the Kratthl8!1 dl~t9' llel~ and 
pen8\rate l!Je-vilsl underllround Vaults-ofOniconls? • 
Can.Y!ltJr. Rock~.COpter fight of{ t!!_e'.y~lngs,Se!VO­
Tank Interceptors aJ\d Robo;Choppe(S? Multi-player 
game with arcade action; requires Jgystlck$. I 
32K Tape or Disk, ..s».95- ?~15%. 
Now Thru Oct. 1 You Pay Just $25.46 

SLIME 
From Synapse by Mike Hales 
Large drops of " Sl ime" fall lrom the sky onto your 
ships. If one drop hits your ship, ii will sink. Use the 
triangular diverters lo aim Slime into buckets on the 
sides of the screen. If Slime falls into the ocean, the 
level of the ocean rises. When the ocean reaches the 
top of the screen, the game is over, and your score Is 
calculated. One-player game with excellent graphics. 
16K Tape or Disk, $29.95 Requires joystick. 

@JJlf1tJJJ 

From Synapse Software 
There's trouble in the barnyard, and this machine­
language, arcade game will challenge even the most 
experienced arcade player. You try lo help Ma Hen save 
the eggs and chickens from the wily lox. The action gets 
laster and laster as eggs tum into chicks, leathers fly, 
chickens squawk, and all bedlam breaks loose. You'll 
really have to think fast to outwit this lox. 
Requires paddles. 

16K Tape, $29.95 ~ 

~~ NAUTILUS~@\
From Synapse by Mike Poller 
Two-player interact ion combat game: the underwater 
cities and their destroyers against the helicopters 
and submarines. The helicopters bomb the ships; 
the subs fire torpedoes al the ci ties and surface 10 
fire al lhe destroyers. The destroyers fire at the heli· 
copters and drop depth charges 0~ the subs. They 
can also lower men into the ocean to rebuild cit ies 
hit by torpedoes. Top and bollom halves of screen 
scroll separately for maximum field of play. Great 
graphics. Requires joystick. 

16K Tape or Disk, $29.95 

From On Line Systems 
Based on arcade game Frogger. Dodge traffic and jump 
the moving logs in the stream to get home. Fantastic 
graphics. Requires joystick. 

16K Tape or 32K Disk, $34.95 

TEMPLE 
OF APSHAI 
From Automated Simulations 
The first of the OujonOuesl series, and still one of the 
most popular. lnexploringover200rooms in lhemagicaf 
labyrinth. you will encounter mote than JO kinds of 
fearsomemonstersguardingover70treasures.Someof 
the treasures will help you in your quest, but you must 
still watch out for the many monsters and traps that 
spring out from the walls and shadows. 

32K Tape or Disk, $39.95 r---------------------------------,
ITHE PROGRAM STORE • Dept. U209 • Box 9609 • 4200 Wisconsin Avenue, NW • Washington, D.C. 20016I 
I Item Tape/DisklBook Price Postage $1 .00 Name I 
I Total Address I 

City State Zip II D CHECK D VISA I
Card # ExpI D MASTERCARD ---,

L---------------------------------• 




**These tests made using double precision variables in Cromemco BASIC and 
Atari Microsoft BASIC. Single precision times were shorter, but not significantly so. 
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Table 1. The Speed Matrix 


Lines 20 and 30 


20A=O: B= 12345.6 
30 A=A + 1.234567 

20A=O: B= 12345.6 
30 A= A + 1.23456789 

20 A= O:B = 12345.6:C = 1.234567 
30A=A+C 

() Times shown in parenthe es are explained in the text. 

Cromemco 
32KBASIC 

Atari 
BASIC 

Atari 
uSoft 

BASIC A+ Applesoft 
(Atari) 

37.0 

37.0 

37.0 

72.6 270. 

72.6 710. 

62.9 275. 

** 37;0 

** 

(63.6) 

(63.6) 

73.1 56.3 
(64.1) 

72.6 320. 
(63.6) 

72.6 
(63.6) 

73.1 106. 
(64.1) 

(59.3) 

62.9 
(59.3) 

63.4 
(59.8) 

62.9 
(59.3) 

62.9 
(59.3) 

63.4 
(59.8) 

350. 

50.8 

can't do 

can'tdo 

can't do 

20LONGVARIABLEA=O: 
LONGVARIABLEB = 12345.6 

30 LONGVARIABLEA = 
LONGVARIABLEA + 1.234567 

20LONGVARIA'BLEA=O: 
LONGV ARIABLEB. = 12345.6 

30LONGVARIABLEA= 
LONGVARIABLEA +1.23456789 

20 LONGV ARIABLEA =O: 
LONGV ARIABLEB = 12345.6: 
C= 1.234567 

30 LONGVARIABLEA = 
LONGV ARIABLEA + C 

A+ , and nothing at a ll to Cromemco BAS IC. 
Also, I tried the effects of combining lines 30 

and 40 into a single line. For example: 

30 A=A+C: IF A<B THEN 30 

T he time savings were all in the area of one second, 
not surprisingly, so I have not detailed them he re. 

But, look at the surprises! Let's look at the 
"foreigner:' Cromemco 32 K BAS IC, first. Nothing 
seems to make a diffe1·ence to it! Actually, I knew 
that this would happen before I ran the tests. Of all 
the BAS ICs shown , Cromemco's is the most like a 
rnmpiler. r simply included it LO give you an idea 
of what a truly properly structured interprete r 
can accomplish, but we must be fair and adm it that 
the language is 26K bytes in its smallest usable 
inca rnation . 

For you Ata ri BAS IC and BAS IC A + pro­
grammers, the happiest surprise is perhaps simply 
finding out that these languages do as well as they 
do. Also, note that the various program changes 
have only a small effect on the running times. So 
you don't have to be too careful about how you 
write your programs. (But it is still true that putting 
subroutines and FOR/NEXT loops at the beginning 
of a program will make a noticeable speed diffe r ­
ence. Don 't feel too bad: all Microsoft BAS ICs 

have this same quirk .) 
And now to the Microsoft BASICs. Obviouslv, 

you pay a penalty for usi ng constants in a loop. ' 
Using double p1·ecision constants ( 1.23456789 in 
our exa mples) costs so much that you should It')' to 
avoid them. \t\ atch for long variable names: 41 
seconds to go from a one-character name !O 

LONGVA RI ABLEA? Ot'1ch! (Actually. I also tt·ied 
three-cha racte1· names and found the penalty there 
to be o\·e r seven seconds.) And the1·c is a penalty 
for hav ing lots of variable names in use. Hmmm... 
we need to·use variable names instead o f constants, 
because constants are so slow; but using loi s of 
va1·iablc names costs time also. so ... 

How about the other side of the Microsoft 
coin ? \\'hat can " ·e do that will show off the Micro­
soft BASIC speed? T wo answers: use integer vari­
ables and do some transcendental function calcu la­
tions. It's reasonably obvious why int ege r \·ariables 
help: intege1· a1·ithmetic is guanmtcccl to take less 
time than floating point. But wh y the t1·anscenden­
tals, if we just showed that the speeds a re similar ? 
Simple. I cheated. I used only additio n, where the 
\.tari BASIC fl oating point package shows up 
pretty good. But oh boy! Did we blow it when it 
comes to multiply! When using SIN. COS, etc., 
Atari Microsoft BAS IC is three to six times faster 
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than ALari BASIC. UnLil now. But before I explain 
that "until,' let me make a few points. 

Microsoft BASIC is definitely capable of more 
speed than Atari BASIC, but only if you are vn y 

• 	 carefu l and USC lots of programming tricks. Ir you 
are an advanced programmer, this won't bother 
you. But I still be li eve, as I did over three years ago 
when we designed Atari BASIC , that for most. 
people (and especiall y for· beginners and hacke rs 
like me) the ease of use that is the hallmark or 
Atari BASIC makes it a real standout. But of cour·se 
I'm not the perfect, objective judge. So try a ll or 
the BAS I Cs, if your budget can afford it, and 
judge for you rself. 

Fast, Faster, Fastest 
This section will xplain that " until now" that I 
wrote in the next to last paragr·aph. As I said, we 
(OSS and predecessors) blew it when it came to 
implementing the multipl y algorithm , and as a 
result the transcendental routines take long enough 
for you to go out and get a cup of coffee. But... 

ewell I nclustries (alia. Wes ewell) of 3340 
>Jcmingham , Plano, T exas (75074) has introduced 
the FastchijJ. AcLUally, the FastchifJ is a ROM which 
replaces the OS Floating Point ROM in an Atari 
400 or 800. Major portions of the 2K bytes of 
ROM have bee n changed , resu lting in severa l 
speed and/or accuracy improvements. The biggest. 
changes were to the multiplication (ta da!) routine 
and floating-point Lo integer conversion (which is 
used all the time, by GOl 0 , POKE, SETCOLOR, 
XIO, OPEN , £\nd many, many other statements 
and functicms) . 

I have said that I wi ll not normall y review 
softwa1·e, but I think the Fastchi/J deserves an ex­
ception to thi rule on two point : it can be consid­
ered hardwar·e, and it is a must for an yone con­
templating heavy math usage with an Atari. Just as 
an example, note the times in parentheses in Table 
1. These times are those recorded with· a Faslchi/J 
installed. And this in a benchmark wh ich does not 
make heavy use of Faslchij/s best features! 

Newell Industries has done some fairly com­
plete timings of the various routines, so I won' t 
belabor that point here. I wi ll , however, include my 
own small benchmark program, just to give you an 
idea of the improvements avai lable. 

As you will note , l have included· the Microsoft 
timings , also. Quite frankly, comparing Microsoft 
with Atari BASIC in this benchmark is almost as 
ludicrous as the reverse comparisons in Table I . 
Which perhaps says a lot about how worthwhile 
benchmark programs really are. 

An yway, note that using the Fastchip brings 
the Atari BASIC timings with in striking range of 
the Microsoft timings. A most respectable perform­

30J=rl 12.4 74.0 20.8 

J0 <start timer> 

20 FOR I= 0 TO 6.3 STEP 0.02 

30 J =<a function of I...see table> 

40 NEXT I 

50 <print elapsed time> 


(program used with Table 2) 

Table 2. Transcendental Timings 

Atari Atari Atari BASIC 
line 30 Microsoft BASIC with Fastchip 

30J=ABS(l) 1.15 1.53 1.48 

30J=SIN(I) 6.85 25.3 10.9 

30J=EXP(I) 6.75 33.7 9.93 

ance when you conside1· that the Atari BASIC 
routines use six byte floating point whi le Microsoft 
uses a four byte noating point. Incidentall y, the 
BASIC A+ timings were a ll on ly a small fraction 
of a second faste r· than the Atari BASIC times 
here , so I om itted them. 

Enough hard work. On with the games! 

BOING ... Part 2 
Last month, we started with a simple program to 
bounce a ba ll around in a box. We noted some 
problems having to do with bouncing fast balls 
against a wall when the "clock" is slow: eithe1· the 
hall hits th wal l "invisibly" or the bounce has to 
look strange. This month , we will extend that 
program into a real game and present an alternative 
method of moving the ball. 

If you did type in last month's program , you 
might try changing it so that you assign XMOVE 
and YMOVE instead of having the program pick 
random directions. I would suggest that you try 
value oro,0.5, 1.0, and 2.0 in various combinations. 
Ir you choose XMOVE= I and YMOVE=O.:i, you 
wi ll accomp lish roughly what this month 's program 
wi ll use. Note , though , that the ball appears to jerk 
across the screen in strange directions. If you slow 
down the movement loop (put a delay in it), yo u 
wi ll see that the ball reall y does go in as straight a 
li ne a · it can (given the coarseness of the displa y we 
chose , Graphics 3). The jerkiness is simpl y an 
optica l illusion , as far as I can tell , due· to you r eye 
expecting a certain movement and then be ing 
fooled. 

The solu tion? Reall y, with finite pixe l posi­
tioning, there is none. But you can greatl y improve 
the situation by using a higher resolution graphics 
mode whi le retaining a relatively large ball: the 



TMExperience the 
IMAGAJARMagazine 


of the Future . • • 

The Programmer's Institute 's magnetic magazines will entertain , educate , and challenge you. 
Each issue feaLUres ready-to-load programs ranging from games, adventures, home applications, and utilities to 
personal finance , educational, and our " unique" teaching programs. Our magazines include fully listable 
programs, a newsletter containing descriptions and instructions for all programs, and notes on programming 
techniques used. 

Subscription price for cassette is $50 per year, $30 per Vi year and $10 for a trial issue. 

For diskelle $75 per year, $45 per Vi year and $15 fo r a trial issue. . . Don 't miss another issue! 


"Received my first copy . .. it's great! Please " Not only are the games fun and the applications "(Your magazine) is everything I expected 
rush to me one of each back issue, so I'll have useful, but the quality of the programs is excellem. " and more! " P .L., Durand, Ml 
a complete set. " R.G., Chicago, IL S.P., Midwest Computer oftware ales 

the g(f'l/The Programmer"s lnSli tutc PROGRAMMER'S INSTITUTE~ , has dc:.!! igned a seric.!i of pro - FREE OFFER! 
a division of FUT REHO SE 

Program - " innovative use or J:lASIC I year' s subscription . and 1he IO(a) C0!.1 is 
programmer'S ' grams "hich examine the O rder both The Programmer "> Program and 

P.O. BOX 3191, DEPT. 1-C
commands. By cxplonng the 

fundamentals of compu1er programming, Thr Programmer's Program only $75 cassclle, SIOO di keue. Yo u will CHAPEL Hill, C 27514 
provides a valuable supplemen t ID 1he BAS IC rna.nual. receive our Haunlrd Hou.st Adn nlurr ( 14.95) MasterCard / VISA Welcome 

Each 1erhniquc is explained in dcp1h. 1hcn graphil-aliy di !!i played, ABSOLUTELY FREE wi1h any S75 order. 10 AM - 9 PM , Mon - Sa1enabli ng you to gain a beucr unders1anding of programming concepts. 
1
__	_ ifrr c...;_ _ _ _ Pt embcr_J0._1982. __o _ _ xpirc> Sc' .;.._ _ _ _ ...; _ _ _

1 See your local dooler or order diret·tSuch mcthod o; a.s multiplr loops. slacks ~ueues , gr11 phics , &!!.!!!! 
programmin~ , .!!!!.!!· r~. boolean ~n mr mon· savr r~ .ilrc CA· FK J::J:: CAT ALOG UPON KEQUEST 
plorC"d , mak111g programming ta ks caster and more d iic1cn1. Dealt'r Inquiries lnviled 1-919-489-2198T he Programmr r's ProRram i!!i ideal for anyone who ha~ ever 
been frus1rated by the ma nuals! (550 cassc lle, SSS diskette ). ALL SOFTWARE KEQUIR J::S 16K Add .Jl postage and handling 10 all orders. 

$24.95 

ATARI : 12K - clo'k - llA,I C 

APPLE: ~HK ch'k - Al' l' J I SOI I 


Admit it: you've cursrd out your computer. 

EvPry progr,1mmer dors it evrntually. Ever wond l'r how it w ould reply? 


Try ABUSE 

The insult program. 

• Funny • Unpredi table • Interactive 
• 	 Guaranteed to ca ll you o methin g 

you've never been called be fore! 
$19.95 

ATARI: ~ O J.. c1., ~ - llA\ ll 
APPLE:~81\ - c lo ' ~ Al' l' t t ,011 

YOU CAN PLAY 3 NEW GAMESBeat the clock! Outsmart your friends! 

WITH YOUR ~~{/,{!CJ!~ 

DISKETTE: 11".1:Th e high-sp eed dic tionary ga m e 

Al I.t s!. ,t n (•du t ,11ion,1I g,1ml' ll1dt ·~ rt·.i lly fun lo p lay! You 

~ l .irl "'" h lu rn with .i word . b dr fi nilio m . a nd a l·o un le r 

"'' to &00 point s. As timP p .issc•s th C' p o ints liek away. The 

'oon<' r yo u p il k thc• correct d l'fi nilio n. tlw m o re- po int 
 e'S0 

WA
you g<' t, hu t llw \OO t1t 'f you gul'SS wrong. lhl' mo re- po ints 

Th e next disk in the WORDRACE System . U se it yo u lose. 
along with your WORDRACE disk to play:


3 IC'vt•b o f play on one di sk: 
 • ClAIM TO FAME tb OO lamous p<'oplr- in ht"oryJ 
• Beginner (ages 9-14) • Regular • Challenge • 	 SPORTS DERBY tbOO P'"'"' o r ' Po rt ' 1ri v1.11 

2000 w ords and d efiniti ons • Plus more vocabu lary w o rds 
$19.95 

~c·q u11 f'\ WORDRACE cl"k 

AvJ el .1b lC' .11 your <ompu tC'r ' torC" or cluf'c"I from DO ·1 ASK 
Int lu<lt· S! 00 'htppm~ Im t ·.u h fHOJ.!r.lm iCJlif rt•,1drnl s. .Jdd b•. ta") 

·\IAKI ' ' ,, l r.1<h·rn.11L. o t ,\JAKI I'( 


·\PP! I .met r\1 11'1 I «;( >JI ,m • 1r.ukrn.11k... o l 1\ PP l I (01\ 111U1 f R If': ( 


D®n'TASIC 

COMPUTER SOFTWARE 

2265 W ESTWOO D BLVD. B-1 so 
LOS ANGEL , ALI F. 90064 
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j umps in the higher resolution mode are small in 
comparison to the ball and so are not perceived as 
readil y. With an Ata ri the easiest way to accomplish 
this is with Playe r/Missile Graphics; but I will not 
delve into that in this series of articles since the 
subject has been covered so thoroughly and well 
elsewhe re. Rather, the intent of these articles is 
simply to give beginners to graphics and/o r as­
sembly language a start in converti ng ideas from 
paper to BASIC to assembler. 

This month , though , there simply isn 't room 
or time to show and explain both the BASIC pro­
gram and its assem bly language counte1·part. So 
the assembly language ve rsion will wait for nex t 
month , but I promise that it will be as closely related 
to this month 's BASIC as last month's pair of pro­
g rams were interrelated . 

By the way, for those of you who simply wa nt 
to play the ga me, just type it in as ca refu ll y as pos­
sible. Then simply RUN it for a two playe1· Table 
Tennis-like game, usingjoysticks (not paddles ­
and , by the way , you must hold the joysticks turned 
YO degrees left from normal position ). For a one 
player game (not exciting, but a good demo) , hold 
clown the START key a you hit the RETt.; RN key 
a her typing R N. And thus we start a skeletal 
explanation of how this program works. 

What Makes BOING Ping? 
First, note that YP(x) and SCORE(x) are simply the 
Y (vertical) paddle position of playe r "x" and a 
count of that same player's misses (xis 0 or I , only). 
SINGLE is a fl ag set by examining the console 
switches which creates either a t\\'O player or one 
playe r game. LASTW IN is a -I or +I fl ag which 
indicates who scored the last point (we initialize it 
randoml y). 

At line 2000, the real work begins. In Graphics 
mode 3, we di-aw top and bottom boundaries and 
le ft and right paddles and print the current sc0t·e. 
If this is a single person game, we overlay the right 
padd le with another \\·all. Also, in line 2060, we 
initia lize each player's paddle position to 10, smack 
in the middle of each side. The ball is al o initi a li zed 
somewhere in the middle of the screen and given a 
starting shove. 

At lines 2600 and 2700, we use my trick for 
reading the lefL and right joystick positions (thi. is 
the reason for turning the paddles) and we skip 
moving the paddle if the joys tick is centered (and 
we never move the right paddle in a SINGLEs 
game) . The method of moving a paddle is sheer 
simplicity: since each padd le is three units high , we 
erase the pixel on one encl and create a ne\\' one on 
the other end. Presto , the paddle is moved. Oh , 
yes, we update YP(x}. 

Then , at line 3000, we start moving the ball. 

T his is pretty much like las t mo nth , except that the 
XMOVE is always plus or minus one while the 
YMOVE is -1 , -0 .5 . O. + 0. 5, or +I. Note that if the 
ball won 't hit something on its nex t move, it is 
because ic will miss a paddle, so someone (HITP) 
will lose a point. 

But if the ball is hit by a paddle, its YMOVE­
ment is not determined by simple re fl ection. Rathe r, 
if the ball hits the cente r of a paddle, ii is reflected 
straight across the playing fi eld (with YMOV E = 0). 
If it hits directl y on ei ther side of center, it returns 
at a slig ht angle (Yl'vlOVE = -0.5 or +0.5). But if it 
just barely hits the edge o f the paddle , it rebounds 
at a sa tisfactorily nasty angle (YMOVE = -1 or 
+ I). All this is done in line 3080. 

Finally, the "LOSE" and "SCO RE" routines 
are fairl y simple. We force the ball to continue its 
fli ght for two more steps and then make a nasty 
noise and a simple but flashy display. We award a 
hit point as approp1·iate and figure out who 
LASTW IN should be. 

T his is 11 0 1 a sophisticated ga me. It is nut in­
tended to awe you with the powe1· and fl exibility of 
the Atari compute r. It is intended to be a simple 
enough ga me that most of you will be able lo follow 
its logic. And it ce rtainl y is intended to be easil y 
translated to assembly language. But that's nex t 
month. 

1000 REM *** STARTUP THE GAME **** 

1010 DIM YP (l),SCORE(l):SCORE(0)=0:SCORE(l)=0 

1020 SINGLE=(PEEK(53279)<>7) 

1100 LASTWIN=l:IF RND (0)>=0.5 THE N LASTWIN=-LA 


STWIN 
2000 REM *** PREPARE FOR A SERVE *** 
2010 GRAPHICS 3: COLOR 2: PLOT 0,0:DRAWTO 39,0 
2020 PLOT 0,19:DRAWTO 39,19 
2030 PRINT :PRINT SCORE(l),,SCORE(0):PRINT" 

SCORE"; 
2035 IF SCORE(0)>20 OR SCORE(l)>20 THEN END 
2040 COLOR 3 :PLOT 0,9:DRAWTO 0 ,ll:PLOT 39,9:DR 

AWTO 39,11 
2050 IF SINGLE THEN COLOR 2 :PLOT 39,0:DRAWTO 39 

,19 
2060 YP(0)=10:YP(l)=l0:REM VERTICAL POSITION 
2070 IF SINGLE THEN LASTWIN=l 
2100 REM SET UP BALL 
2110 XMOVE =LASTWIN:YMOVE=INT (3 *RN D(0)) --l:Y=INT 

(12*RND(0))+4 
2120 YNEW=Y:X=l9-5*XMOVE:XNEW=X 
2500 REM *** MAIN PLAYING LOOP *** 
2510 REM 
2520 REM 1. CHECK AND MOVE PADDLES 
2530 REM 2. SHOW NEW BALL POSITION 
2540 REM 3. CHECK FOR COLLISIONS, ETC. 
2550 REM 
2590 REM *** FIRST CHECK AND MOVE PADDLES 
2600 V0=PTRIG(0)-PTRIG(l):IF NOT V0 THEN 2700 
2610 VP0=YP(0)-V0:IF VP0<2 OR VP0>17 THEN 2700 
2620 COLOR 0:PLOT 0,YP(0)+V0:COLOR 3:PLOT 0,VP0 

-V0:YP(0)=VP0 
2700 Vl=PTRIG(2)-PTRIG(3):IF SINGLE OR Vl=0 THE 

N 3000 
2710 VPl=YP(l)-Vl:IF VP1<2 OR VP1>17 THEN 3000 
2720 COLOR 0:PLOT 39,YP(l)+Vl:COLOR 3:PLOT 39,V 
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You've invested a lot of time and money into your computer • • • 

It's time that investment paid off! 

- THE COLOR ACCOUNTANT= 


The Programmer's Jn tiiute introduces THE COLOR ACCOUNTANT, the on ly co nplete per anal financial package 
specifically de igned for the Atari 400/ 800 computer. Thi unique package include : 
I. Complete Checkbook Maintenance S. Payments/Appointments Calendar 8. Home Budget Analysis 
2. Chart of Accounts Maintenance 6. Color Graph Design Package 9. chedule 1040 (Long Form) 
3. lncome /Expen e Accounts (graphs any files) 10. Decision Maker 
4. Net Worth Statement 7. Siock Market Analysis l I. Mailing Li t 

PUT A t: D TO YOU R 
I F.MORY EXPA SION 

PROBLEMS! 
With th onl y logica l choice for 48K 
rn mory expa n ·ion of the Atari 400. 

pgrade with the new Tara "ompuler 
48 K RAM ca rd f'o r the 400. 
Features: 

ara 
• Easr insta ll a tion . ComQuter PfoClucts • Cooler. less powa hungry ope ration 

·o mparcd to standard 16K or 32K 
produns. 

es sta te-of-the-an 64 K Dynamic 
RA ·Is. 

• Ex tend · 400 useablc memory to 4 K. 

• Allow hig her performance 800 oft­
ware to be run on )'Ou 1- 400. 

• Qualit · cons tru ction with gold edge 
onnector. 

• Allows for disk operat io n. 

l ncrea ·e the performance of your 
p rsona l system e ffi ciemly and econo­
m ica ll y with the new Tara Computer 

9900 48 K RAM ca rd . Avai lable d irect fro m 
~ , · I d I 

364 8 Southwestern Blvd . 2 Robert Speck Pkwy .. Suite 1500 us 1 ara Comp uter or I rom se eu ea ers. 
Orchard Park, N Y 14 127 l\ l ississa uga, Onta r io !'I.US 
(7 16)662-72 1 !) Canada L47 I 1-18 SH ll'PI NC 

(41 n)2B-6820 (Dea le rs' Inquiries Welcome). 

lntroductory 
-r C' p 1 Offer $}Ta.-a Computer Prod ucts an1 .o mputer roe u c ts 

After the initial setup, THE CO LOR ACCOUNTANT requires les 
than an hour of data input each month. 

The checkbook maintenance program is the key to the ent ire 
package. Once your checkbook is balanced, the checkbook summary fi le 
will au tomatically update the home budget analysis, net worth, and in­
come / expense statement s. You can then graph any file , record bills and 
appointment , make deci ion , print a mailing lis t, a nalyze va rious 
account s or tocks, and even calculate taxes. 

All programs are menu-driven and allow add / change / delete. Each 
fi le and tatement can be li sted to screen or printer , and saved to cassette 
or di kette. 

T H E COLO R ACCOUNTANT also comes with 40 pages of 
documentation that leads you step-by-step through the en tire package . 
T he Atari 400 / 800 req uires 24K for casset te and 32K diskette for thb 
package. 

($75 casse tte, $80 diskette). 

FREE OFFER! 

Order before Sept. 30, 1982 and you wi ll receive 

ABSOLUT ELY FREE Itemi zed Deductions 

(Schedule A) and Income Averaging (Sched ule G). 


PROGRAMMER'S INSTITUTE 
a division of F T REHO E 
P .O. BOX 3191, DEPT. 1-C 

C HAPEL HtLL , C 275 14 
MasterCard / Visa Welcome 
10 AM - 9 PM, Mon - at 

St.'t' y o11r lcx:ul dt•a/ctr or ord,•r rllfl'''' 

1-919-489-2198 
;tdd si µos ta;:i' a11d //atl(l/if/g I() ull urdl'f.f. 



Pl - Vl:YP(l)=VPl 
3000 REM *** BALL CONTROL *** 
3010 COLOR 0 : PLOT X,Y 
3020 COLOR l:PLOT XNEW,YNEW 
3030 X=XNEW:Y=YNEW 
3040 XNEW=XNEW+XMOVE:YNEW=Y NEW+YMOVE 
3050 IF XNEW<38 AND XNEW>l THEN 3200 
3060 HITP= (XNEW>20):XHIT=39*HITP 
3070 IF SINGLE THEN IF HITP THEN 3100 
3080 YMSAVE=YMOVE:YNEW=INT(YNEW) :YMOVE=(YNEW- YP 

(HITP))/2 
3090 IF ABS(YMOVE)>l THEN GOTO 4000 
3100 XMOVE=-XMOVE 
3200 IF YNEW=l OR YNEW=l8 THEN YMOVE =-YMOVE 
3290 GOTO 2600 
4000 REM *** THE 'LOSE' ROUTINE 
4010 COLOR 0:PLOT X,Y 
4020 COLOR l:PLOT XNEW,YNEW 
4030 FOR I=l TO 10:NEXT I 
4040 COLOR 0:PLOT XNEW,YNEW 
4050 COLOR 2:PLOT XNEW+XMOVE , YNEW+YMSAVE 
4130 SOUND0,132,12,12:POKE 20 , 0 
4 i40 SETCOLOR l,0 , PEEK(20i*4:IF- PEEK (20)<32 T H 

EN 4140 
4150 SOUND 0,0,0,0 
4200 REM *** SCORE IT *** 
4210 SCORE(HITP)=SCORE(HITP) +l 
4220 LASTWIN=l : IF HITP THEN LASTWIN=-LASLTWIN 
4990 GOTO 2000 {§ 

COMPUTE! The Resource. 


NEW FOR ATARI 
FROM 

MMG MICRO SOFTWARE 

•••••••••GAMES'******** 
CHOMPER - All machine language arcade game. One of the only 
computer games with intelligent monsters. Destined to become a classic. 

Requires !6K, I Joystick · Disk or Casse tte ............ $29.95 


ASTEROID MINERS - Race against time' Your mission is to mine all 
the as teroids before time runs out. BASIC and machine language. 

Requires 16K , I Joyst ick · Disk or Casse11 e ..... . . . .... $29.95 
•••••••••NECESSITIES••••••••• 

DISK COMMANDER - Just save this program on your BASIC disks 
and 11 will au1oboot and automa tically list all programs fr om the disk into 
your screen. Simply run any program by typing in a number 

Requires !6K. Disk Only . ......... . .... . ... . ........ . $24 .95 


BASIC COMMANDER - This all machine language program is an 
ahsolute requi rement for ATARI BASIC programmers . S ingle keystroke 
DOS and BASIC commands , plus; AUTONUMBER. RENUMBER, 
BLOCKDELETE and much more! 

Requires 16K. Disk Only , ........ , . .................. $34.95 


RAM TEST - The most thorough and fas test memory test available for 
the ATARI. This all machine language program lakes 4 min. 10 les t 48K. 
It's the only program 1ha11es1s the cart ridge area of RAM. Good for new 
400/ 800 compu ter owners and for testing new RAM boa rds. 

Requires 8K · Disk or Casse11e ....................... . $24 .95 

••••••••BUSINESS/ HOM E•....... . 


MAILING LIST - Extremely fast BASIC and machine language 
program Each data disk holds over 500 files . Sort on any of 6 fields al 
machine language speed. Use any size labels or envelopes. 

Requi res 48K , Di:;k Only ... . .. . .......... . ...... . ... $39.95 


Please send check or money order to: 
MMG MICRO SOFTWARE 

P.O . Box 131 • Marlboro , NJ 07746 

or call (201) 583-4362 for MasterCard, Visa or C.O.D. 


( Dealer and Distribu tor Inquiries Directed Exclusively To: ---,

I ProWare Systems I 

...._______ (201) 566-5007--------' 

ATARI is a registe red trademark of AT ARI , Inc . 
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SOMEDAY l ' M GOING TO REPLACE 
THIS CASSETTE WITH A DISC DRIVE 
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PET Autoload 

Lou Cargile and Richard Mansfield 

"A utoload" fo1· 80-column PETs allows you to 
eas il y LOAD and RUN an y progra m from disk 
dri ve zern. You put the directory on screen and 
then move the cursor to the line which lists the 
ta rget prog1·am. Hit the backslash key" \ "and the 
program boots into the computer and ta kes control. 
T he cursor need not be in the first position on a 
line; it can be an ywh ere. 

The routine is turned on (or o ft) by a SYS 634. 
The only potenti al proble m wou ld be inadve rte ntl y 
LOA Ding a program wh ich overwrites the second 
casse tte buffe r. Whi le Autoload is a rmed , a ll output 
to the screen jumps through the code at $0287. If 
this is O\'erwritten , there will be trouble. Otherwise, 
this routine might be hand y to place , fo r example 
al lhe beginning of' a di sk of game procrrams. IL 
would fac ilita te easy selections . 

Autoload ma kes use of the vector at $E B, $EC, 
which can intercept characters on the way to the 
screen . This is an aspect of the newer Commodor 
machines which pe rha ps d eserves further explora­
1i o11 . The disassembl y (Progra m 2) illustrates how 
all characters typed a1·e first examined by the 
routine starting at $0287. At $027 A, the content · 
of $E B and $ EC are toggled to alternatively point 
lo $0287 lH' back lo the normal $E20C. T he routine 
in BAS IC RO i\if which ha ndles output to the sc reen 
passes through $£209 which i an indirectJM P 
dmrn to $00EB. Normall y, it bounces righ t back to 
$ F.20C because this veclor at $ EB is loaded with 
.; F.20C during initializalion . 

With the output to the screen fl owing through 
$0287 , a quick test or $ D9 reveals whethe r or not 
the backslash key is being pressed. If it is, the 
keyboa1·d buffe r is loaded with the cha rac te rs 
which will cause a n automat ic LOAD/RUN. Since 
LO \D itse lf returns BAS IC co a wa rm sta n condi­
tion. the RU1 must be pushed into the keyboard 
buffer. It wou ld not su rvive LOAD if printed to 
lhe sc reen on the same line as LOAD. 

ln add ition lo Lhis app lica tion , the concept o r 
pre-screen inte rception could solve a varie ty of 
olhe r program ming proble ms. For example, yo u 
cou ld ass ign certain keys to transmit special charac­
ters to a printe r. Or a LlSTing could be sent to the 
printe r, spelling o ut cur ·01· cha raCLe1-s, in the 
f'ashion of COMPUTE!'s listing conven tio ns. In 
effect, this technique gives you real contro l o\·er 
the keyboard . 

Program I: Autoload 

100 DIMCODE(87) 
110 FORN=634T072l:BYTE=N-634 
120 READCODE(BYTE) :POKEN,CODE(BYTE) 
130 NEXT 
140 IFPEEK(235)=12ANDPEEK(236)=226THEN 

SYS634 
150 DIRE<:::TORY 
200 DATA16S,235,73,139,133,235,165,236 
210 DATA73,224,133,236,96,165,217,41 
220 DATA127,201,92,208,64,169,13,141 
230 DATAlll,2,141,115,2,169,147,141 
240 DATA112,2,169,82,141,113,2,169 
2S0 DATA213,141,114,2,169,5,133,158 
260 DATA165,217,201,92,208,4,169,l 
270 DATA133,158,169,l,133,198,169,68 
280 DATA32,210,255,169,204,32,210,255 
290 DATA169,32,32,210,255,169,24,l33 
300 DATA198,169,58,133,217,76,12,226 

Program 2: Auto]oad DisassembJy 

027A AS EB LDA $EB 
027C 49 BB EOR #$8B 
027E 8S EB STA $EB 
0280 AS EC LOA $EC 
0282 49 E0 EOR #$E0 
0284 8S EC STA $EC 
0286 60 RTS 
0287 AS 09 LOA $09 
0289 29 7F AND #$7F 
028B C9 SC CMP #$5C 
0280 00 36 BNE $02C5 
028F A9 0D LOA #$00 
0291 80 6F 0 2 STA $026F 
0294 80 73 02 STA $0273 
0297 A9 93 LDA #$93 
0299 80 7 0 0 2 STA $0270 
029C A9 52 LOA #$52 
029E 80 71 02 STA $0271 
02Al A9 OS LOA #$05 
02A3 80 72 02 STA $0272 
02A6 A9 0S LOA # $05 
02A8 85 9E STA $9E 
02AA A9 01 LOA #$01 
02AC 85 C6 STA $C6 
02AE A9 44 LOA #$44 
02B0 20 02 FF JSR $FFD2 
02B3 A9 cc LOA #$CC 
02B5 20 02 FF JSR $FF02 
02B8 A9 20 LOA #$20 
02BA 20 02 FF JSR $FFD2 
02BO A9 18 LOA #$18 
02BF 85 C6 STA $C6 
02Cl A9 3A LOA #$3A 
02C3 85 D9 STA $09 
02C5 4C 0C E2 JMP $E20C © 
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Therl' rrrr• times when you'll want lo process other kinds of 
rlisl<files hesidr's Text fi les. The technique is illustrated 
with a 1t.wf1.1/ rrnss-reference /Jrogram which shows where 
a11d how ofi1•11 variahles are ml'd i11 a BASIC /1rogram. 

Process Any 
Apple Disk File 
Keith Falkner 
Venice. FL 

Apple's Disk O perating System recognizes four 
lypes of files: Applesofl, lnLeger, Bina ry, and 
Texl. \Nhcn the DOS command CAT ALOG is 
entered , the names of a ll fil es on the disk are dis­
played , and the type of each fil e is indicated by a 
le tte r A, I, B, or T. A-files are of course Applesoft 
prngrams and a re stored by the DOS command: 
SA VE prngramname. Similarly, I-files are pro­
grams in Integer BASIC. B-files are merely copies 
of memory onto disk , although they a re o ften 
machine-language programs or subp rograms. T­
files a rc the o nl y genuine data files, and these have 
inva riably been written by programs. 

Apple DOS contains a very sensible restriction : 
a program may OPEN only a T ext file . Investigation 
ve rifies thaL all the other types of files usually con­
tain man y null byles, Lh at is, byLes wiLh no bi ts on, 
or in Applesoft, CHR$(0). Unless a program 
explicitl y writes C HR$(0) , a Text fil e will never 
conlain a null byte . So when data is being read 
from an open fil e into memory, Apple DOS tests 
each byte transfe rred . If a null byte is found , Apple 
DOS assumes that the program has 1·ead beyond 
the end of data in the T ext file and issues the error 
message END OF DATA IN #####, where 
##### is a line-number. 

Many Good Things 
This resLriction really is a great nuisance, because 
Lhe re a re many good things we could do if only a 
p rogram could p rocess the othc1· types of files. For 
inslance. a program could print a prng1·a n1 listing 
neatl y, produce a cross-re fe rence 1·eport, or devise 
some documentation from the REM statements in 
an Applesoft or Integer BASIC program. 

In fact, a program can circum vent the restric­
tion and OPEN any type o f fil e, by patching DOS 
as fo llows: 

POKE 42948,234: POKE 42949, 169 : POKE 
42950,0 : REM DOS 3.2 OR 3.3 IN 48 K. This 

changes the instruction at $A7C4 from EOR $B5C2 
into NOP and LOA #0, and thus circumvents the 
test for type of file . 

T hose POKEs are effecti ve until DOS is re ­
booted (via PR#6 for example) . Ir the DOS com­
mand IN IT is issued after the POKEs. the disk so 
initi a lized will contain the patch permanentl y. thus 
the version o f DOS on it will ne,·er be able to iss ue 
the er rnr message FILE TY PE MISMATC H for 
Lhe OPEN command. 

Figure I. The Cross-Reference Program's Variables 

A 200 280 330 340 420 430 
A$ 330 490 520 530 540 550 620 630 
A$( 100 360 370 380 390 
B 210 220 260 350 360 370 380 390 
B$ 510 530 550 630 640 
B$( 100 510 
c 310 400 420 440 450 460 4 70 480 580 
C$ 510 550 630 670 
C( 100 140 150 160 340 
Cl 310 34..0 400 450 470 
C2 150 230 310 400 410 480 610 
C9 340 440 450 470 500 5l0 
J 140 150 220 250 260 360 370 380 680 
K 220 250 260 350 370 380 390 610 620 630 
L 300 310 
L$ 220 240 310 
M$ 360 370 390 400 480 490 
P$ 180 
Q 200 280 300 330 520 690 
Q$ 330 520 690 
QQ$ 120 540 
S$ 120 310 640 660 670 
x 220 260 
X$ 230 240 250 260 600 630 640 
X$( 100 250 260 
y 640 650 660 
z 580 650 
Z$ 580 

Figure 2. The Cross-Reference Program's Line 

Numbers 


210 500 520 

250 250 

280 210 

330 500 530 

390 350 370 

400 360 

410 340 

450 410 

490 470 

500 420 430 440 460 480 

510 500 

520 540 

560 280 

630 610 

650 630 

670 650 

690 200 

700 190 
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Any program using the above technique to 
OPEN a non-Text file must be prepared to detect 
and process the expected null bytes ; therefore, the 
commands GET and INPUT wi ll not work. Fortu­
nately there is a com eniem routine in DOS, and 
he re is how to use it: 

PRINT CHR$(4) " READ" filename 

CALL 42636 : Q=PEEK (46531) 


T he above line corres ponds to a GET sta tement 
and delivers in Q the ASC II value of one byte. If 
the byte is a null byte, then Q will simply be zero , 
and that can be processed as easily as any othe r 
value. DOS will not issue the error message END 
OF DATA , unle s the program read a byte past 
the las t secto r containing the disk file. 

The fin al tip is therefore how to detect end-of­
data when processing a fil e other than a Text file . 
Actually that is the easiest part, and is simple to 
deal with when the fil e has just been opened. Both 
A- files and I-files start with a two-byte counter 
which indicates how many bytes of data are in the 
program, i. e., how man y bytes to process. B-files 
contain th is same countei-, but befo re it is anothe r 
two-byte counte r which tells where the image of 
memory is 10 be loaded. As usua l with 6502 soft ­
ware, a ll these two-byte counters have the less 
significant byte first and the more significant last. 

Illusu-ating these techniques is an adaptation 
of a program which first appea red in COMPUTE!, 
May~J une 1980. T he program prints a cross­
refe rence list of e ithe r the variables or line-numbers 
in an Applesoft program. The program is ve ry 
hand y and was admirably explained by its esteemed 
author. 

100 TEXT: HOME : NORMAL : DIM A$(15),B$(3),X$ 
(500) ,C(255 ) 

110 PRINT "CROSS-REF JIM BUTTERFIELD": PRIN 
T 

120 QQ$ = CHR$ (34):S$ =" ":B$(1) Q$ :B$ 
(3) = CHR$ (58) 

130 INPUT "VARIABLES OR LINES? ";Z$:C2 5: IF 
ASC (Z$) = 16 THEN C2 =6 

140 FOR J = 1 TO 255:C(J) = 4: NEXT : FOR J 
48 TO 57:C(J) = 6: NEXT 

150 IFC2=5THENFORJ=65T090:C(J ) =5:NEXT:C(36)=7: 
C(37)=7:C(40)=8 

160 C(34) = l:C(l78) = 2:C(l31) = 3 
170 PRINT : INPUT "PROGRAM NAME: ";P$ 
180 IF P$ < "A" THEN PRINT CHR$ (4)"CATALOG": ­

GOTO 170 
190 GOSUB 700: PRINT CHR$ (4)"0PEN"P$: PRINT C 

HR$ (4)"READ"P$ 
200 GOSUB 690:A = Q: GOSUB 690: PRINT 256 * Q ­

+ A" BYTES" 
210 IF B = 0 GOTO 280 
220 PRINT L$;:K = X: FOR J = B TO 1 STEP - 1: ­

PRINT" ";A${J);:X$ = A$(J) 
230 IF C2 = 6 AND LEN (X$) < 5 THEN X$ 

+ X$: GOTO 230 
240 X$ = X$ + L$ 
250 IF X$ (K) > X$ THEN X$ (K + J) X$ (K) :K =; / 

I 

K - 1: GOTO 250 
260 X$(K + J) = X$: NEXT J:X = X + B: PRINT :B 

= 0 
270 REM : GET NEXT LINE, TEST END 
280 GOSUB 690:A = Q: GOSUB 690: IF A + Q = 0 G 

OTO 560 
290 REM GET LINE NUMBER 
300 GOSUB 690:L Q: GOSUB 690:L = Q * 256 + L 

310 C = C2:Cl = - l:L$ = RIGHT$ (S$ + STR$ (L) 
,6) 

320 REM GET BASIC STUFF 
330 GOSUB 690:A = Q:A$ = Q$ 
340 C9 = C(A): IF C9 > Cl GOTO 410 
350 K = 0: IF B = 0 GOTO 390 
360 FOR J = 1 TO B: IF A$(J) = M$ GOTO 400 
370 IF A$(J) < M$ THEN NEXT J:K = B: GOTO 390 
380 FORK= B TO J STEP - l:A${K + 1) = A$(K): 

NEXT K 
390 B = B + l:A$(K + 1) = M$ 
400 C = C2:Cl = - l :M$ = "" 
410 IF C2 = 5 GOTO 450 
420 IF A= 171 OR A = 172 OR A = 176 OR A 19 

6 THEN C = 6: GOTO 500 
430 IF A = 44 OR A = 32 GOTO 500 
440 IF C9 < > 6 THEN C = 9: GOTO 500 
450 IF C9 = C THEN C = - l:Cl = 4 
460 IF C > 6 GOTO 500 
470 IF C < 0 AND C9 > Cl AND C9 > 6 THEN Cl 

C9: GOTO 490 
480 IF C2 = 5 THEN IF LEN (M$) > 2 OR C > 0 GO 

TO 500 
490 MS = MS + AS 
500 ON C9 + 1 GOTO 210,510,51~,510: GOTO 330 
510 . B$ = B$ (C9) : CS = 1111 

520 GOSUB 690:A$ = Q$: IF Q = 0 GOTO 210 
530 IF A$ = B$ GOTO 330 
540 IF A$ < > QQ$ GOTO 520 
550 A$ = B$:B$ = CS:CS =A$ : GOTO 520 
560 PRINT : PRINT CHR$ (4)"CLOSE" 
570 INPUT "PRINTER? ";Z$ 
580 C= 3:Z = 6: IF ASC (ZS) = 89 THEN C = 4:Z ­

= 12: PRINT CHR$ (4) "PRtl" 
590 PRINT : PRINT "CROSS REFERENCE - PROGRAM " 

; P$ 
600 X$ = "": FOR J = 1 TO X:A$ = XS (J) 
610 IF C2 = 6 THEN K = 6 : GOTO 630 
620 FORK = 1 TO LEN (AS): IF MID$ (AS,K , l) < ­

> " " THEN NEXT K: STOP 
630 B$ = LEFT$ (A$ ,K - 1) :CS = MID$ (A$,K + 1) 

: IF X$ = 9$ GOTO 650 
640 PRINT :Y = 0:XS = B$ : PRINT XS; MIDS (SS,l 

I 5 - LEN (X$)) ; 
650 Y = Y + 1: IF Y < Z GOTO 670 
660 Y = 1 : PRINT : PRINT S$; 
670 PRINT LEFT$ (SS,6 - LEN (CS));CS; 
680 NEXT J: PRINT : PRINT CHR$ (4)"PR#0" ; END 
690 CALL 4263 6 : Q =PE EK (4653l):Q$ = CHR$ {Q) : 

RETURN 
700 POKE 42948,234: POKE 42949 , 169 : POKE 42950 

, 0 : RETURN (§ 

TOLL FREE 
Subscription 
Order line 

800-334-0868 
In NC 919-275-9809 
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This extension of the TRS-80 ''E11erg)' Mo11itur' ' /Jro <nwn 
requires Extended BASIC and / 6 K. 

TRS-80 Color 
Computer Energy 
Monitor Graphics 
Linton S. Chastain 
Greensboro. NC 

For those of you who have added "Energy Monitor'' 
(COMPUTE!, August 1982) to your software re pe r­
toi 1·e, I have written a corolla ry prog1·a m ca lled 
"Energy Monitor Graphics. " This new program 
will give you a visual di splay of' your annual e ne rgy 
consumption or cos t. It ca n be eithe r displa ·ed to 
your TV screen 01· primed oul. This new prog ram 
uses the data fil e · c1·ea ted by the " F.nc1-g-y fonitor '' 
program w genera te the graphics. 

The program was written on a TR -80 Color 
Computer with Extended BASIC with di sk drive. 
For those of yo u who do not have disk )'el, you " ·ill 
ha\'e to chan ge lines 70. 140, 160, and I )0. The 
following changes will permit you to ente r the data 
liles from a ca ·seue record r : 

70 CLS:PRINT"l -READ OLD MASTER FILE" : 
PRINT"FRO M CASSETTE 

140 O PEN"I'',#-1 ,T$:PRINT" READING FILE: ";TS: 
INPUT# -1,N 

193 GAS UNITS UTIL813/A 
l G 
l G G 
l G G G 
l G G G 
l G G G 
l G G G 
l G G G G 
l G G G G 
l G G G G G 
l G G G G G 
l G G G G G G G 
l G G G G G G G G G G G G 

J AN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV [>EC 

63 . 92 ELECTRIC COST UTIL80/ A 
l E 
l E E 
t E E 
l E E 
l E E E 
t E E E E 
l E E E E E E 
l E E E E E E E E E E 
l E E E E E E E E E E E E 
l E E E E E E E E E E E E 
l E E E E E E E E E E E E 
l E E E E E E E E E E E E 

J AN FEB MAR APR MAY JUM JUL AUG SEP OCT t·lO"l DEC 

160 FORJ = I TO N: INPUT# 

-l ,D$,A(j),B(j),C(j),DUJ,E(j), 

FUJ,G(J):PRINTJ :NEXTJ 


100 CLOSE 

T his program's displays will he lp you sec the 
e ffects or the seasons 0 11 your e ne rgy consumption 
and cost. It may help you organize your st rategy lo 

conserve ene rgy . 

3 e' CLEAR200 
4 0 MR=20 : N=0 
50 DIMD$ (MR) , A(MR) , B(MR) , C(MR) ,D(MR) , E(MR) , F( 

MR) , G(MR) ,K(MR) , T(MR) 
60 R=0 
70 CLS:PRI~T"l-READ OLD MAST ER FILE FROM DISK 

80 PRI NT"2 -DISPLAY GRAPH " 

90 PRINT"3 - RETURN TO COMMAND LIST" 

100 INPUT " ENTER COMMAND BY NUMBER";R:IFR<l OR ­

R>3 THEN6 0 
110 ON R GOS UB 1 20 , 200 : GOT060 
1 20 R$* " READING":PRINT 
130 INPUT "NAM E OF FILE ";T$ 
140 OPEN "I", #l , T$:PRINT"READING FILE : ";T$ : INP 

UT#l,N 
150 PRINT"READING RECORDS I " 
160 FORJ=l TO N:INPUT#l,D$(J),A(J) 1 B(J) ,C(J) , D 

(J) ,E(J) , F(J) , G(J) :PR INTJ : NEXTJ 
170 PRINT:PRINTN;" DATA RECORDS READ" 
180 CLOSE#! 
190 PRINT"PRESS <ENTER> TO RETURN.":GOSUB1120: 

RETURN 
200 CLS :PR INT " COMMAND LIST I 2":PRINT 
210 PRINT " ! - DIS PLAY WATER COST " 
215 PRINT " 2- 0IS PLAY WATER UNITS" 
220 PRINT " 3- DISPLAY GAS COST " 
225 PRINT "4-DIS PLAY GAS UNITS" 
230 PRINT " 5- DISPLAY ELECTR IC COST" 
235 PRINT "6 - DISPLAY ELECTRIC UNITS" 
240 PRINT "7-RETURN TO COMMAND LI ST #1 " 
250 INPUT"ENTER COMMAND BY NUMBER";R:IFR<l OR ­

R>7 	 THEN200 
260 ON R GOS UB 340 , 350,360 , 370 , 380,390:GOT0270 

26 5 GOT060 

270 CLS:PRINT"l-DISPLAY TO CRT" 

280 PRINT " 2- DISPLAY TO PRI NTER " 

290 PRINT"3-RETURN TO COMMAND LIST # l " 

300 INPUT"ENTER COMMAND BY NUMBER" ; R:IFR<l OR ­

R>3 THEN 270 
330 ON R GOSUB 900,1200,335:GOT060 
335 GOT060 
340 C$="WATER COST" : FORJ=l TO N:K(J)=A(J):NEXT 

J:RETURN 
350 C$="WATER UNITS":FORJ = l TO N:K(J)=B(J):NEX 

TJ:RETURN 
360 C$="GAS COST":FORJ=l TO N:K(J)=C(J):NEXTJ: 

RETURN 
370 C$="GAS UNITS ":FORJ=l TO N:K(J)=D(J):NEXTJ 

: RETURN 
380 C$="ELECTRIC COST":FORJ=l TO N:K(J)=E(J) : N 

EXTJ: RETURN 
390 C$="ELECTRIC UNITS":FORJ=l TO N:K(J)=F(J) : 

NEXTJ: RETURN 
900 CLS:P=0 : A$=CHR$ (133) : B$=CHR$ (131) : FORI=68 ­

TO 388 STEP32 : PRINT@I ,A$;:NEXTI 
901 	 RESTORE 
910 	 FORI=388 TO 412:PRINT@ I , B$;:NEXTI 
940 	FORI=421 TO 443 STE P2:READE$ : PRINT@I , E$;:N 

EXTI 
950 	 DATA"J","F'' , ''M","A 11 ,"M", 11 J" , "J'1

, 
1'A" , "S'' , 1'0 

","N" , "D" 
960 FORJ=l TO N 
970 IFK(J) -P= >0 THEN P=K(J) ELSE P=P 
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980 NEXTJ 
1020 PRINT@32,P;" ";C$ 
1030 FORJ=l TO N 
1040 IFP=0 AND K(J)=0 THEN 1110 ELSE 
1050 IFK(J)/P*l0<l THEN KK=l ELSE KK = 

*10) 
1060 T(J)=INT(36+((11-KK)*32)) 
1070 FORI=(T(J)+J*2) TO 388 STEP32 
1080 IFT(J)=356 AND K(J)=0 THEN 1100 
1090 PRINT@I ,A$ 
1100 NEXTI:NEXTJ 

1050 
FIX(K(J)/P 

ELSE 1090 

1110 PRINT@453,"PRESS <ENTER> TO RETURN";GOSUBl 
120 

1120 Z$="":R$*INKEY$:IFR$=Z$ THEN 1120 
1130 RETURN 
1200 CLS:PRINT"PRINTING GRAPHICS":P=0:L=0 
1210 FORJ=l TO N 
1220 IFK(J)-P=>0 THEN P=K(J) ELSE P=P 
1230 NEXTJ 
1240 PRINTJ-2,P;" ";C$;TAB(24)T$ 
1250 A$=LEFT$(C$,l) 
1260 'FORL=l TO 12 
1270 IFP=0 THEN GOSUB 1380 ELSE 1280 
1275 GOT01350 
1280 GOSUB1400 
1340 'NEXTL 
1350 PRINTi -2,STRING$(80,45) 
1360 PRINT J -2,TAB(4)"JAN";TAB(8)"FEB";TAB(l2)"M 

AR";TAB(l6)"APR";TAB(20)"MAY"; 
1361 TAB(24)"JUN";TAB(28)"JUL";TAB(32)"AUG";TAB 

(36)"SEP";TAB(40)"0CT"; 
1362 TAB(44)"NOV";TAB(48)"DEC" 
1370 RETURN 
1380 FORL=l TO 12 
1385 PRINTt-2,CHR$(108) 

1386 NEXTL 
1390 RETURN 
1400 FORL=l TO 12 
1405 PRINTi-2,CHR$(108 
1410 FORJ =l TO N 
1420 GOSUB1460 
1430 NEXTJ 
1450 NEXTL 
1455 RETURN 
1460 IFINT((K(J)/P)*l2)<=12-LTHEN PRINTJ-2,TAB( 

4*J)"";ELSE PRINTJ-2,TAB(4*J)A$; 
1470 IFJ=>N THEN 1480 ELSE 1490 
1480 PRINTi-2,CHR$(13); 
1490 RETURN (l 

Verba1im 

flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 
PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo. CA 
9340 I . In Cal. call 
(800) 592-5935 or 
(805) 543-1037 . 

QUALITY SOFTWARE FOR TRS-80 COLOR AND OSI 


QUEST - A NEW IDEA IN ADVEN· 
TURE GAMES! Different from all the 
others. Ouest is played on a computer 
generated map of Alesia . Your job is to 
gather men and suppl ies by combat, bargain· 
ing, exploration of ru ins and temples and 
outright banditry . When your force is strong 
enough, you attack the Citadel of Moorlock 
in a life or death battle to the finish. Play ­
able in 2 to 5 hours, this one is d ifferent 
every time. 
16K COLOR.SO OR TRS-80 or 12KOSI. 
$14.95. 

BASIC THAT ZOOOMMS!! 
AT LAST AN AFFORDABLE COMPILER 
FOR OSI AND TRS.aO COLOR MA· 
CHINES!!! The compiler allows you to 
write your program< in easy BASIC and 
then automatically generates a machine 
code equivalent that runs 50 to 150 times 
faster . 
It does have some limitations. It takes at 
least BK of RAM to run the compiler and it 
does only support a subset of BASIC- about 
20 commands including FOR, NEXT, END, 
GOSUB , GOTO. RETURN, END, PRINT, 
STOP, USR(X), PEEK. POKE , • ,I,+, · , 
X , X . : , VARIABLE NAMES A·Z, A 
SUBSCRIPTED VARIABLE, and INTE · 
GER NUMBERS FROM 0 · 64K . 
TINY COMPILER is written in BASIC. It 
generates native, relocatable 6502 or 6809 
code. It comes with a 20 page manual and 
can be modified or augmented by the user. 
$24.95 on 
Color. 

tape or disk for OSI or TRS-80 

LABYRINTH - 16K EXTENDED COLOR 
BASIC - With amaz ing 3D graphics, you 
fight your way through a maze facing real 
time monsters. The graphics are real enough 
to cause claustrophobia . The most realistic 
game that I have ever seen on either system . 
$14 .95. (SK on OSI) 

VENTURER!-A fast action all machinP 
code Arcade game that feels like an adven­
ture . Go berserk as you sneak past the 
DREAD!!D HALL MONSTERS to gather 
treasure in room after room, kill ing the 
NASTIES as you go. Great color, high res 
graphics, sound and Joystick game for the 
TRS-80 Color or OSI machines . (black 
and white and silent on OSI.) Tape only . 
$19.95. 

Send $1.00 for completll catalog of Games, Ut il ities & Business Software. 

AARDVARK - 80 

2352 S. Commerce, Walled Lake, Ml 48088 


TRS 80 COLOR (313) 669-3110 OSI 


http:COLOR.SO
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A digitizer allows you to draw in free form on.an "electric 
tablet" and communicate the results lo your computer. I t's 
similar lo using a light pen, but more versatile. 

$20VIC 

Digitizer 

Jeff Knopp 
Charleston. WJ 

Have you ever looked al the commercially available 
digitize r tablets available for the TRS-80, PET, 
Apple, and other microcom pute rs and wished they 
were available in an affordable form for the VIC? 
Well , he1·e's an inexpensive versio n that you can 
assemble in a few hour . If ro u don't have the 
parts in your junk box. it will probably cost less 
than $20 to bu y all the pan new. 

Take a look at Figure 1. Thi drawing shows 
the digitize r in iL'i finished form. lt consists of a 
base plate that becomes the stage fo1· the materials 
to be digitized or a refe1·ence grid for input to the 
computer; a small box mounted on that contains 
the X-axis poten tiometer (POTX); an a rm ex­
tending from that pot that has the Y-axis pot 
(POTY) at its othe1· end ; and a second arm attached 
to the shaft of the Y-axis pot that has a hole drilled 
in the fre end . This last ann becomes our curso r. 

Constrnction is stra ightforward and simple. 
Fi1·st, determine the desired ize of your base plate. 
I recommend that it be at least 12" deep and 16" 
wide in m·de r to allow for rea onable to le rances in 
the fini shed grid e ffecti ve a rea . Choice of mate rials 
is up to you. I used Plex iglas plastic sheeting for 
mine. In the center of one long edge, mount one 
half of a mini-box or some other suitable container. 
It should be narrow enough that it doesn 't take up 
too much space, and shallow enough that it is barelr 
ta lle r than the mounted pote nLiometer. About 
2"x3"'x l " \\'ill do for a l 2"x 16''" base p late. 

Next, construct the arms. They should not be 
too long . since the cur·sor should be able to be 
placed over every intended coordinate on the grid . 
Mine were 7' long each . You can rudge a lot on the 
measurements, as long a. eve rything is secure and 
the arms reach eve ry point on the grid you will 
later place on the stage. You may find that it will be 
necessary to counterweight the first arm becaus o f 
the weight of th second arn1. All the construction 
can be as fancy o r as simple as you please as long 
as the arms cover the grid area adequately. 

Now for the electronics. Figure 2 shows the 
schematic diagram fo r the digitizer. As you can 
see, it's very simple. One caution , though: try to 
use potentiometers that have permanentl y mounted 
metal shafts. Some pots are made to accept inter­
changeable shafts, and these have tole rances too 
loose for our purposes. If the shaft wobbles in the 
pot, chance a re that your arm will sag because the 
weight of the arms pulls the sha ft to o ne side. Use 
250K pols, linear taper, and a DP9S 9-pin socket 
for te rmination. If yo u can't find the socket al the 
local electron ics supply shop, try a hobby store . 
They're often used in radio controlled models. 
The cable linking the digitizer to the VIC can be 
just about an ything. I used ribbon cable, abo ut 
th1·ee feet long. 

Mount one pot in the cente r of the othe1· half 
of the mini-box , and provide a hole in the side for 
the cable to exit and ente r. Mount the o ther pol in 
one end or the first arm, using the hardware pro­
vided with the po t. Mount the other pot in o ne end 
of the first arm, using the ha rdware provided with 
the pot. Mount the free end of that arm to the pol 
in the box. e an method you wish , even p1·ess-fo, 
but be sure that it i secure and that the a rm does 
not rotate without rotating the shaft as wel l. l'vlount 
the other arm to the pot at the encl of the first arm 
in a similar manner. If you ha Ye drilled a hole in 
the free end of the second arm, that becomes the 
cursor. If not, mark the arm with cross-hairs of 
some sort. 

The Secret Is The Game Port 
How does uch a simple dev ice work ? Well , we 
have to depend on the VIC and some software for 
a lot of the job. T he secret is tha t the VIC has two 
A-0 (analog-to-d igital) converters ava ilable at the 
game port. Although these a re usually a \·ailable as 
accessories for most microcomputers, the VIC has 
not one but two A- D converte rs bu ilt-in! Each gen­
erates a number between 0 and 255 based on the 
resistance of the two pots in our digiti zer, or game 
paddles, or photocell s, or an y othe r va riable res is­
tance. T he scale in volved is one count for eve ry I K 
of resistance. Full sca le wou ld require a 255 K pol, 
but as k your pans jobber fo r one and see the f'u n n y 
looks he gives you. 250K is as dose as we can get. 
Plug the digitizer socket in to the game port on the 
ide of the VIC. Turn the \ IC on and type in the 

fo llowing prog ram : 

10 PRINT"X=";PEEK(3687 2) ,"Y=";PEEK (368 73) 
20 GOTO 10 

Run the program, and you will see X and Y va lues 
of the digitize r scroll up the sc reen. As you mo,·e 
the anns, watch the va lues chan g . In order Lo 
calibrate your digitzer, place a g rid of your own 
construction, or some g raph pape r , on the base. 



Quantum Data's newVideo Combo Cartridge brings you: 40 
or 80 column display, plus 16K RAM and PROM socket. £f£1'W 

With the Video Combo Cartridge from Quan­ no-cost change inside the cartridge. Instruc­
tum Data you can now have 40 or 80 column tions are provided. Also provided is a socket for 
display, 16K RAM and PROM all in one cartridge. a PROM, 16K of memory and AC adaptor. If 
It comes set for 40 column Display compatible you don't need memory, then 80 columns can be 
with the VIC videctmodulator and your home TV. yours for only $199.50.A listing of the driver soft­
Then, when you are ready to upgrade to 80 col­ ware is provided at no charge. A programmed 
umns and a video monitor; just make a simple, PROM containing this software is also available 

I 

I 


001I expandor: 

-·--­
• - I 

• Expands Basic user memory up to 
24K in BK steps 

• PROMS may be mixed with RAM 
in BK blocks 

• BK can be assigned to machine 
language area 

• Plugs directly into VIC expan­
sion port 

• Low power; no additional power 
supply required 

• Professional Quality, full buffering 
on all signals 

•Small size: 6 x 4.5 inches. 
16K expandor . . . ..... $149.95 
24K expandor . .. . ... $199.95 

for S19.95. 

001 Printor 
RS-232 
interface: 

• Provides RS-232 voltage conver­
sion for VIC serial port 

• Allows use of a wide variety 
of RS-232 peripherals including 
printers, modems and voice 
synthesizers 

• Low power CMOS circuitry 
requires no external power supply 

•Small size: 212 x 3 inches 

Printor . ... . . .. . .. ... $49.95 

001 
Minimother: 

• Adds 3 slots to the memory 
expansion port 

• Removable card guides allow 
either boards or cartridges 

• Requires no additional 
power supply 

• Fused to protect VIC power supply 
from overload 

• Simple plug-in installation 
Minimother. ......... $69.95 

I QUANTUM (714) 966-6553 
DEALER HOT LINE (7f4J 754-1945DATA, INC. 3001 Redhill Bldg. 4, Suite 105, Costa Mesa. CA 92626 

VISA and MasterCard accepted. 
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·Adjust the positions of the pots in the arms so that 
when the cursor is·pointing to the upper lefl co­
ordinate of the grid, the X and Y values are 0. If 
the numbers on the screen get larger rather than 
smaller, then reverse the outside pin connection on 
the affected pot from one end of the pot to the 
other. 

What can you do with it? That's up to your 
imagination, but how about putting a map of the 
U.S. on the grid and creating a program that asks a 
student to identify states by placing the cursor over 
them? You might put the alphabet at the bottom of 
the grid and let your program recognize the char­
acters by the position of the cursor. 

In the digitizer described, data is being con­
tinuously sent to the VIC, and it is up to your pro­
gram to decide what is valid data and what is gar­

bage. In order to help make the system more "in­
telligent," you might add a push-button to the 
tablet and connect it to the game port or the User 
port; then make your program wait for the button 
to be pushed before accepting data from the 
digitizer. 

References: 
656016561 Video lnle1.faa Chi/J, Commodore ln1.crna­
tional , 950 Rittenhouse Road, Norristown , PA, I 9403 

Personal Computing on the VIC, Commodore International, 
950 Rittenhouse Road, Norristown , PA, 19403 

THEnUFEKDP FOR 

HARD SOFTWARE TO BEAT 

ANY 5 $42.00: ANY 3 $27.00: ANY 1 $9.95 : OUR CATALOG FREE! 

SEARCH - Onve through a grant maze of rooms encounterong money bags , fuel tanks. and moving 011 s licks that slide you back to start. 
Specify Keyboard 01 Joystick 

ALIEN PANIC - Clrmb ladders , dig holes and drop alrens ... Quick ly' Specify Keyboa1d 01 Joystick
KRAZY KONG - You have to clrmb to the top but !hos crazy monkey keeps 1otling ba11els'7 
V IKMAN - Sweep up dots befote monstelS mop you up. 
RESCUE from NUFON • A G1aph1c Adventure game played with the keyboard. Some commands are . N.S.E.W. IOI d11ect1on . T loo ll anspo1!, 

U and O fo1 the S floo1 elevator . Under youi watchful eye !there are ce1ta1n undesueables in these rooms ) your 
guy finds and transports humans to safety. One playet average 20 min. 

INVASION - P1otect energy pods hom beong stolen by enemy ships. s..nple .ind chJ!l eng ong . S!l"co•v K eyOOJ•O °' Joy" '" 

DEFENDER ON TRI - Pilot a defender style ship through 4 screens worth of m1lloon year old alren machinery. Sinc e this is p1obably 
S12.95 you1 mos t common dream, we need ·say no more . No more .. .•• Requ11es 3K memory expander 

niiFRDm DEPT. 
lntoducing 30 MAN - $12.95 

Imagine 101 a moment the following: Take the 

Dll
maze hom probably the most popular arcade game 
around, put 1t in the memory of your Vic 20. alter 

I I ~~~~level, put the dots back on, 
/ the monsters back in. the powet dots to enable you 

:.: to eat them , keep a running score. throw in cheuys 
• • and other symbols as rewards fOf clea11n2 maze and 
Wiii" some other special touches like a lorm of radar . .. 

. . . its ava olable horn us R1Rht Now' 30 MAN 
requues 3K expander 

•• 
WRITE nuFEKDP 

P.O. BOX 156 
SHADY COVE, OREGON 97539 

FOREIGN ORDERS ADD ABOUT $1.50 PER TAPE 

OR CALL 503-878-2113 

MASTERCARD - VISA - C.O.D. 



UN-WORD PROCESSOR 2 ... $14.95 
An e osy-lo·use word processo r. Works with any 
size VIC - standard or expanded me mory (3K, 
BK, 16K)- and VIC-1 515 or RS-232 printer ' . Enter 
text ... Edit - .. List .. . Save to lope or disk ond 
append paragraphs for o final document . Allow• 
control code\ within the text for changing prin ter mode\ 
(e .g . BOLD). Menu seledion of single o r double !.pace, 
form feed . print wid th, ond number of copies to print. 

TERMINAL-40 . . . $29.95 
NEW, improved TERMINAL-40 progtom display\ 40 upperco\e chor · 
actors por line (Jx6 dot matri11 ) for eo,ior reading. Enable\ VIC to 
emulate o ' to ndord terminal . Add o BIZCOMP or VIC modem 
(or RS·232 modem with intorfoco") ond occc\\ SOURCE , TElENEl , or 
ony of the froe Bulletin Boord' around t'1e coun try jli\ I included). 300 
baud; full or halt duple1; wpporh control code\; s.creen dump to 
printer. Requires VIC.20 and SK memory c11pon~on. 

TERMINAL-22 ($1 4 .95 ) Some a.TERM·• Oexcept 22 
character linesond lull dup!e11 only. Run' on \tondord 5K VIC. 

GRARX MENAGERIE ($11.95). 0.MOmlratowhatyou•S300mit0decondo!Two·pr09<om 
Jet unl"eosh~ VIC's ~Qroplik&. SHOWC)fF t.C'J\1ofrn ColOr: Koleidoscope, Arcade Crit ter$, Custom Fonh, 
fleet~~ $rh;emot~/~nd MV\ic Notation. PlOn. t~~:v'ei dot·plot and line-plot rourioes to mot.:e equa · 
tiOf'IS--Per:for:fn <:O!n~_;& Video-otf on your screen. <;h~nge: ~~otion -.oh>es ond c.teoteyour own intere1tirw;i

"°"'""'- Plot . roV.!l-· moy be ooolly induded in· yoiii- :own programs. 

BANNER/ HEAOllNER ($14.'lS). T"°i>'ogtom "'' mokot GIANT headl;,,e. a nd bonne.-s on 
your prin1er. HEA.DUNO 'print\ loro• characters ocrou th6 poQ• ln th.rff Wei. BANNEI tums the 
t hotocle" r.idewoy<; ptlnt"'iJ<OftNnua.nly down tl>e pope< toll. Up tci thr.. lln..of le•t. neo"r u..t.mited 
In length. (How about o let\-foet 1onQ "WELCOME HOME"?) for lllC·l~t5 or JIS.232 ptintets. • 

llCKERTAl!E ($14.95). lmetrupt-drivenl Wrmhyou•me<M>ge g~de wnoothlyoc"'"'"° ''""" '" 
color. Add$"" inotion t:Jnd interest to .on;i meuogt d~oy.. Position on any line. &Yen tnD. with-ftOf'mcd 
priming. Two builf;;,, ch=octene!T. stondard ond BOlD (<><.use cumm "'"!tom o"' UUAllYVOL I ). 

Meuoge copoci,YI ii> 2K by•••· UBllAllY' VOL'.. l ($12.95). Add 11yte 10 disptoy< with .ut 

All programs on high quality 
d ig ital caueue tape 

full se11 of custom c~Oroder fonb; UPPERCASE. lowerQ;11!.1S, numerols. 
punc:tuotion. etc. Simp'9 to foncy Jty'-1. Upper and ~werco\e •-tored 
541 poro'-fy: ktod uppe.r o foM to sov• 1poce ... iood bo1.,_ for o fuU 
"''· Moy be u•ed witli TICICERTAPL 

VIC-PICS ... . digitized pictures! $18.95 

GRAFIX DESIGNER ($14.95). Two-p<ag<am ••• help• you de..gn 
CU \fom grophiu chorocten. . GEN/ EDIT d isplays on enlarged e.e,,quorc; mo¥e the 
cunor a round in i i and tum dot\ on or off to form o chorocier ('1old, 100) Erme. 
edit or tccoll at random. load DATAMAKER when finis hed dcMgning. Chorocten 
ou tomoricolly become numbered do10 Uotomenl\. Save t'1em on lope 1uo like o 
program. ln\lruct ion\ included for appending to any new or old program.Nineteen fascinaling high-resolution pictures to display 

on your VIC screen. Created by digitizing vid eo camera 
images. Includes portra its. models. scenery, a nd much 
more. Ovet 16K points analyzed in each pict ure . Three 
styles: hi-conlrost. d ithered , ond colorized . Compatible 

iiiiiiiiiiii•• with both color ond B/ W sets. 

VIC 20 ;, a trademark of Commodore 8u\m t? \ \ Mot h1ne' Dealer inquirie \ invited. 

mlDWEST mlCAC ,.ciates PC lex GM.I 

Build librorie\ of graphics . .. lhrow away the graph paper! 

RS-232 INTERFACE ($49.95) . Ger mo<e OUT of you' VIC. Plug·ininte .­
foce communicates with most standard serial printou and modem\. Simply plug 
into u,er Port; needs no uternol power. Bi -d irectional operorion. 90 doy worronly. 
Full in\lrvct ion!. for use. Include\ M/ l handshake "wedge " 

•RS-132 punters re.quire on 1n1erloce. See oun obowe. 

Include Sl.2.5 for postage and handling. 
Miswuri re.ident• add 4.6% 50f&s tax. C.C. me.G4110 

NEW 

TOUCH-N-LIGHT PEN 


for the 

VIC 20 


Imagine this 
1. draw pictures 
2. play games 
3. answer questions 

and much, much more. 

All without touching the keyboard . Just 
point the Touch-N-Light Pen at the 
screen and watch the VIC come alive _ 
No skill necessary . 
Game & Educational Programs available 


Suggested list price $75.00 

Introductory Offer-NOW ONLY 


$59.95 (until Oct. 1) 
N.Y. STATE RESIDENTS ADO TAX 


Send Check or Money Order to : 


Sunshine Peripherals 

1229 East 28th Street 

Brooklyn, N. Y. 1121 O 


Dealer Inquiries Invited 

VIC is a reg1stereo tr2demark ot Commodore Business Machines 


World's Most Cost Effective Development System 


~ 

*
.-,_,.,.........
,,,,.
• 

otOUCfSfll IUJ~ IHC 

pRC1r.lrJIJEE~ 

"""• 

•Type your programs directly 
from your Commodore VIC-20 
keyboard into the built-in 
4 kilobyte ROM emulator 

•Jumper direct to target 
ROM socket 

•Test programs in circuit 
•Burn them direct to EPROM 

with built-in EPROM pro­
grammer and power supply 

• Burns & runs EPROMS 
for the Commodore VIC-20, too 

•Software on EPROM included 
•Comprehensive 25 page manual 
• Fits EXP PORT or SUPER EXP 

Leaves user PORT free 

PROMQUEEN CARTRIDGE COMPLETE ONLY $169.50 
manual available separately for $20.00 credited on cartridge purchase 


Jumper Cable, 2 ft: $18.50 with cartridge; 2732A EPROMS $12.50 each with cartridge 


Gloucester Computer Bus Co. s Brooks Rd61~1~~~~;~~ · MA o1930 

Shipping charges for all items extra, Mass. residents add 5% tax . 

VISA AND MASTERCARD ACCEPTED 
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There are many things you can do with disk files lo clean 
u./J some problem with their contents. But what do you do 
when you have a proble111 right now, and need lo lalw 
action on the spot? 

On-The-Spot 
Commodore 
.Disk Fixes 

Jim Butterfield 
Associate Editor 

Dual Personality 
Remember that Commodore machines have intelli­
gent disks. When yo u have a file open for reading 
or\\ riling there are two systems that arc keeping 
track of' it: yo ur computer and your disk. Normally 
they \\'ill have the same information and be working 
on the same file; but if they e,·er get out of step , 
watch out! 

Let's trace a simple activity and see how the 
problem might arise. You have th is program which 
reads file A and writes file B. When you say RUN 
on your computer, the two files are opened. Your 
computer knows about I oth of them , and so does 
the disk. 

Everything goes smoothly for a while, and 
then the program stops for ome reason. It might 
be a syntax error or som other p1·oblem. !\O\\'. the 
riles are still open. The computer and 1.he disk both 
know they are open, but the computer program is 
·topped, and the files won't close without help 
from you. You should spot this: glance at the disk 
and you'll see that th e dri,·e light is still on. You can 
fix up the open files. But fir t, let's cl tour a little. 

The Problem 
You can abandon fi le A, the one you are reading, 
without serious harm. You may not have gotten a ll 
the information from the file , but yo u can always 
do another RUN - the file won't be harmed. 

The file you are writing, file B, is a different 
matter. The data you have ent to the fil e is not all 

on the disk yet. Some of it is being held in a buffer 
within the disk, and that buffer wi ll be written only 
when it's full or when the file is closed. If you take 
the diskette out of the drive now, the information 
won't be there. You must CLOSE the file. 

Compounding The Problem 
All you need to do is to say CLOSE I , CLOSE 2, or 
whatever the logical file numbers are, and the 
write file will be properly closed. If you have BASIC 
version 4.0, you may say DCLOSE. But sometimes 
we don 't think. 

When we get an error like Syntax or Subscript 
or whateve1-, our fir t instinct is to look at the bad 
line. So we say LIST and ee a line such as CHO E 
I instead of CLOSE 1. Still no problem. But when 
we decide to fix it. .. 

Mo t programmers know that the moment 
the y change a line of a BASIC program, the vari­
able a1·e scrapped. It's not hard to see that the 
identity of a live file is going to be scrapped, too. So 
if we correct that bad line - which i the natural 
and instinctive thing to do - the computer has lost 
all its file information. 

Now we have a bigger problem. The disk still 
knows it's got a couple of open files, but BASIC 
has forgotten about it. The drive li ght is sti ll on, 
but we can't CLOSE the files in BASIC any more . 
The job gets tougher. 

Even though the computer has lost track of' 
what file are live on disk, there's a way to get tho e 
files closed. Heres how it's done: when you close 
the Command Channel to disk (secondary add1·ess 
15) , the disk closes all files. So to close those files , 
we type: OPEN 1,8, I5:CLOSE I. We haven't done 
anything on the Command Channel, but the act of' 
closing it causes the disk to wrap everything up. 

From Bad To Worse 
But suppo e you didn't fix it. What then? If you 
take your disk out, or start a new file-handling 
program, or shut the power off, your write file can 
never be complete. The inforn1ation in the buffc1· 
never got written, remember? Your write file is no 
good, and the next time you take a CATALOG 
you' ll see two odd things. First, the file length for 
the bad file will be shown as zero. Second there 
will be an asterisk by the file type, e.g.. *SEQ. 

The natural thing to do when you see this type 
of bad file i to SCRATCH it. A word of ad,·ice: 
don 't. SCRA TCHing an as terisked file may create 
a poisoned disk. You are planting a bad seed on 
your disk which may wreck an important file or 
program two or three months from now. 

[ f you want LO get rid of the fil e, perform a 
COLLECT (sometimes called a disk Verify or 
Validate). That will do the job, and do it correctly. 
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CBM" dual drive 

JI 

Integrate intra-office terminals 
for common data access 
allowing independent analysrs 
for such functions as: 

(;: canvnodare floppy disk 

.r-1 ...... a 

500 Steele Ave .,CANADIAN MICRO 
Milton , Ontario L9T 3P7DISTRIBUTORS LTD. 416-878-7277 

• Accounting 
• Sales forecasts, budgets 

and orders 
• Prod1,Jction scheduling 
• Word processing 

The only product available 
capable of serving Daisy 

Chained Commodore 
Computers up to 

100 feet. 

MUPET II 
a small price for 

huge capabilities, from : 

$995.00 



PRACTICAL PROGRAMS TUTLFOR THE VIC 20* software 

Looking Back 
lf you have doubts about any of your disks, ou 
can ah ay ch ck them out with program Disk 
Checker (COMPUTE!, Apri l 19 2, #23). Start 
reading at the subheadi ng Disk Test. T he informa­
tion you need starts ther . If you invoke the pro­
gram's Option l , File Check, a ll fi les will be closely 
checked for an y ti-ace of "poison ." 

A series of seemingly natura l actions on your 
part can lead to wreck ing a fil e - or worse, e ncl a n­
g ring a di k. ln case of program troubles, lea rn 
how to close you r fi les and avoid trouble. © 

MEMOREX 

n.EXIBLE DISCS 
WE Will NOT BE UNDE~­
SOUl!! Call Free (800)2354137 
for prices and information Dealer 
inquiries invited and C.0.D."s 
accepted 

PACIFIC 
EXCHANGES 
100 Foothill Blvd . 
San Luis Obispo. CA 
93401. In Cal. ca ll 
(800) 592·5935 or 
(805) 543· 1037 

TOTL.TEXT 1.0 [Tape( $25.00 

Full capabil ity word processing : 
Margin and spacing control 
Centered title lines 
Indentation and tabs 
Upper and lower case and graphics 
Full screen editing 
Scroll up and down 
Long documen ts created using tape 
Illes 

TOTL.TEXT 1.5 (Tape( S35.00 
TOTL.TEXT 2.0 [Diak) S38.00 

ALL TOTL.TEXT 1 .0 features plus: 
Heading lines (up to 4) 
Footing line 
Footnotes 
Keyboard Input 
Add itional working memory 

All programs designed to run on the VIC 20 with 8k expander, 
casset1e tape, and printer. Di sk versions require .VIC 1540 disk. 

Send check or money order to : 
TOTL Software 
P.O. Box 4742 
Walnut Creek , Ca. 94596 

~ Shipping included . Calif. residents add 6 % 
~sales tax. $3 .00 charge for C.O.D. 

-,. Dealaro Inquiries Welcome 

VIC 20 is a trademark of Commodore Business Machines, Inc. 

Teach your commodore 

to use the telephone. 

Telecommunicate with Mcrerm 
Don't miss oul on the 

computer/telephone revo lution. 
With our McTerm package and a 
modem, your Commodore 
becomes an intelligent terminal. 
You can interact with large and 
small computers anywhere in 
the world. 

Access databases like the 
Source '", or MicroNet '" , or Dow 
Jones for up·to-the minute 
news, sports, stock market 
reports , etc. Write programs on 
your micro and run them on 
distant mainframes. 

Mc Term actually saves you 
money and time while you use 
it. There's no need to read data 
line-by-line as you receive it. 
Instead, you can quickly save it 
all to disk or printer and sign­
off. You save on expensive 
computer time and long 
distance phone rates. 

McTerm sends and receives 
faster than anything else on <he 
market - up to 1200 baud. 
Adjustable duplex, echo, and 
parity. Runs on any Commodore 
4000 or 8000 series computer with . 
BASIC after version 1.0. Works 
with most RS·232 modems and 
supports auto dial. Write/Or Phone 
for Data Sheet. 

RESEARCH ASSISTANT 1.0 
(Tape( $35.00 

RESEARCH ASSISTANT 2.0 
[Disk ) $38.00 

For authors, students, researchers: 
Compile reference information 
Create cross reference lists by 
keyword 
Save blbl lograph lc data 

TOTL.LABEL 1.0 [Tape)S20.00 
TOTL.LABEL 2.0 (Diak) $23.00 

Flexible malling llsl and label program 
User defines label size 
Optional, non·prlntlng data line 
Print all or (ust selected labels 
Easy editing 

TOTL.TIME.MANAGER 1.0 
(Ta_pe( $20.00 

TOTL.TIME.MANAGER 2.0 
(Disk( $23.00 

Schedules and !reeks acllvllles 

By day or by hour 

Printed bar-chart schedules 


McTenn connects you with the rest of the world. 
Madison computer, 1825 Monroe, Madison, WI 53711USA.608-255-5552 

http:Tape)S20.00
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VIC Sticks 

Jim Butterfield 
Associate Editor 

VIC joysticks have already been described by David 
Malmberg (Home and Educational COMPUTING!, 
Number 1). There's also a more fo rmal description 
in the Programmer's Reference Guide. Let's pick up 
on joysticks one more time. 

Collision Wifh·Keyboard 
Try this. Hold the joystick over to the right and, 
whi le you 're holding it, press the VIC number 
keys. You'll see that the odd numbers appear cor­
rectly on the screen, but the even digits are either 
missing or butchered. As soon as you release the 
joystick, the keyboard action returns to normal. 

What's going on? In the interests of economy, 
Commodore has made one of the keyboard lines 
do "double duty" and test part of the joystick as 
well as perform its normal keyboard-checking 
functions. This is a two-way interference. We've 
seen that the joystick can interfere with the 
keyboard; in addition , the keyboard-servicing 
routines can make it impossible to check part of the 
joystick. The routines which read the keyboard are 
a special type called "interrupt" programs; this 
makes them hard to control. 

Once you know the question, the answer isn't 
hard. To check thejoystick ·completely, we must 
shut off part of the keyboard. If we need to keep 
the whole keyboard live, we must turn it back on 
again after checking the joystick. 

We may shut down part of the keyboard with 
POKE 37154,127 and restore it with POKE 
37154,255. We need to do this on ly to check the 
Right position of the joystick, which is done by 
lookingat(PEEK(37152) AND 128). 

Solving The Collision 
What are our options? First, if we have a program 
that doesn't need the joystick's Right position, we 
can ignore the whole question. 

If we have a program that doesn't need the 
keyboard , we can start with POKE 37154,127 as 
our first statement and restore the full keyboard 
only when the program ends. It won 't matter that 
the keyboard is partly disabled during the program 
run. If the user/player stops the program rather 
than allowing it to end normally, however, he'll 
find his keyboard is acting bad ly. This isn't serious: 

the RUN/STOP-RESTORE key combination will 
fix everything up. 

If we want to keep the keyboard live during 
play, each check of the Right position must include 
the whole set of three: disconnect part of the 
keyboard, check Right, reconnect keyboard. It will 
cost us a little more running time, but it's neater. 
It's not perfect, however: some keys will tend to 
hiccup if held down. 

Machine language programs can solve every­
thing, of course. They won't have a speed problem, 
so the keyboard can be quickly disabled and re­
established. And the "hiccup" will go away if the 
interrupt is disabled during joystick checking; the 
interrupt routine won't jump in and be fooled 
during this check. Even in BASIC, however, you 
can do a competent job. 

Difficult Diagonals 
Joysticks are often inexact. You may think you are 
pushing Up, but you are slightly off true and the 
joystick might record both Up and Left. 

The computer detects this, but your program 
must make a decision. If your program doesn't 
want diagonals, you must decide which of the two 
directions- say, Up and Left-is intended. It's 
easy to get the wrong one. 

Directions are picked up as ·follows: UP is 
PEEK(37151) AND4; DOWN is PEEK(37151) 
AND 8; LEFT is PEEK(37151) AND 16. The "fire" 
button is detected with PEEK(37151) AND 32, and 
RIGHT is checked as above, doing a partial 
keyboard disable and then working with 
PEEK(37152) AND 128. Each of these values 
becomes zero when the appropriate direction/ 
button is activated. 

You might write your program to check UP, 
then DOWN, then LEFT, etc., and to go to the 
appropriate action when you find an active position. 
I f so, you'll miss the diagonals: UP/LEFT will exit 
on the UP condition and never check the LEFT, 
for example. This might be good for your particular 
game, but think of the human interface : the player 
might believe that he is pressing LEFT; the joystick 
is signalling LEFT and UP; and your program is 
reading only UP. 

There's no absolute answer to this kind of 
question. Depending on the application , you can 
make certain choices. If you have on the screen a 
missile which is flying to the right, for example, 
you might choose to ignore all RIGHT/LEFT 
signals from the joystick and honor only UP/ 
DOWN . Another approach is to design your game 
so as to use diagonals. 

It's possible to write programs which "de­
__ bounce" the joystick - that is, it must be returned 
to the center or rest position before a new signal 
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will be accepted from it. This gives the effect of an 
impulse type of stick- action takes place only when 
the stick is moved. 

A Simple Joystick Algorithm 
One of the annoying things about joystick testing is 
that the input is logically inverted: the appropriate 
input is zero when activated , rather than zero 
when off. Although the information is the same 
either way, our minds don 't like it. It seems more 
sensible to us to have bits turned on when the 
joystick is pushed; this allows us to extract combi­
nations of bits with the logical AND function. A 
simple conversion statement which allows this is: 

X= (NOT PEEK(37151))AND 60-((PEEK(37152)AND 
128)=0) 

Don't forget to POKE 37154 with 127 before doing 
this test, or the Right position won't be detected 
properly; and remember to POKE 371 54 back to 
255 after the test. 

After executing the above statement, variable 
X will contain complete information about the 
joystick. If nothing is active, X will be zero. If 
we want to check a change in the joystick status, we 
can see if the value of X has changed since last 
time. 

We may now detect the various control posi­
tions with the appropriate AND statements: 

FireButton -XAND32 
Left -XAND 16 
Down -XAND8 
Up -XAND 4 
Right - X AND I 

In each case , the result of the AND will be zero if 
this position is not active. Combinations can be 
used: for example, if we are interested in only UP 
and DOWN at this moment, w·e could check X 
AND 12. 

When coding this, use parentheses liberally 
around the AND statements. For example, to test 
for Left, code: IF (X AND 16)<>0 THEN .. . It 
won't work properly otherwise. 

For motion, we can extract the Left/Right and 
Up/Down components with coding such as: 

H=SGN(X AND 1)-SGN(X AND 16) 
V=SGN(X AND 8)-SGN(X AND 4) 

This produces value for H and Vas follows: 0 for 
no motion in this direction; + l or -1 for motion in 
the appropriate direction. 

Putting It All Together 
The following simple program gathers together 
the joystick techniques we have discussed. It's a 
simple sketching program . 

100 REM JOYSTICK PROGRAM 
110 PRINT CHRS<147);CHR$(142> REM 

CLERF: SCF.:EEt·~ 
120 DATA 5,28,30.31,144,156,158,159 
130 DIM C(7) : REM COLOURS 
140 FOR J=0 TO ?:READ C(J):NEXT J 
150 S=l:PRINT CHRt(C(S)); 
200 REM TEST JOYSTICK 
210 POKE ~7154,127 
220 X=<NOT PEEK<37151))AND 60-((PEE 

K(37152>AND 128)=0) 
230 POKE 37154,255 : REM RESTORE K 

E1 
1

1:E:OAFrn 
240 IF <X AND 32)=0 GOTO 300 : F.:EM 

t·W BUTTOt·~ 

250 IF B>0 GOTO 200 : REM DEBOUNCE 
BUTTOt·~ 

260 B=l:S=S+l :IF S>7 THEN S=0 
270 P~'. I t·n CHR$ i:: c ( ::; ) ) _; : F:EM CHAt·mE 

COLOUR 
2:::0 GOTO 2(1(1 
3~~10 B=O 
310 H=SGN<X AND 16) - SGN<X AND 1) 
320 V=SGN<X AND 4) - SGN<X AND 8)
330 PRINT CHR$(209);CHR$(17);CHR$<1 

7) .; C:HF.::t ( 29) .: 
340 FOR J=0 TO H+l:PF:INT CHR$(157); 

: NE>=:T .J 
350 FOR J=0 TO V+l:PRINT CHR$(145); 

: ND::T .J 
360 GOTO 200 

A few comments on the above coding . The 
Fire button is used to change color on the screen; 
the program debounces the button (using variable 
B) so that holding down the button does not cause 
a continuous color change. 

Lines 310 and 320 compute reverse values of 
V and H compared to the algorithms give11 previ­
ously. In this case, we're computing an inverse 
activity- how many places to back the cursor up 
for a given position. 

Lines 330 to 350 are rather "gimmicky" ; we 
force the cursor right and down, and then count 
our way back to the desired position using cursor­
le ft and cursor-up characte rs . The intent here is to 

illustrate the use of the V and H directional values. 
You may find other ways to achieve the same ob­
jective when you write your own programs. 

The program prints the "ball" characte1-, 
CHR$(209); you can switch to another character 
by making the appropriate change in line 330. 

The joystick can indeed be interfaced with 
your program; all you need is to learn a few rules. 
You must set your own objectives as to how the 
joystick best interfaces with the user in your appli­
cation. Once you have learned the mechanics, it's 
not hard to make everything work. © 



VIC-20 VIC-20 
COMMODO" I[ COMMODO"I: 

WE SELL FUN!™ 

G RAVE ROBB ERS 513.95 
Int roducing the first G RAP HIC 
ADVENTURE ever available on the 
VIC-20! With realistic audio-visua l 
effects. you explore an old deserted 
graveyard and actually see the perils 
that lie beyond. 

NIG HT RIDER Sl2.95 
High speed night time driving 

TREASURES simulator . 
OF THE BAT CAVE Sl4.95 

STREET SWEEPERS Sl4 .95 Battle the vampire bat s as you 
search thei r cave fo r gold bullion . Gobble up all of the dots in the 
Fast , real time action will keep you maze before the ensuing nemesis 
playing for hours. Qf cou rse, )'OU ge ts you. The maze is different 
are in a different cave every time every time, a nd if you succeed in 
you play. getting all the dots, you gel progres­

sively harder mazes 10 complete as 
COSMIC DEBRIS 514.95 you r skills increase. Does this sound 
Th is highly adciictive arcade type like Pac Man? It isn't! Highly rec ­
game will keep yo u battling the ommended and extremely addicting. 
aliens for days. 

• 

Sl!nd for fr" catalog. All programs fit in th• standard VIC m•mor:r. 


and C'Oll tw ronlrolled from the keyboard. A II programs on C'a.SStlle lope. 


Ordtring-Please add 11 .JO postage and handling per order. 


PA resid•nts pl•as• add 6¥1 sales tax. 
 IVISA I 
Masttf'C'ard or VISA Charges-Please send your account 

number and cord expiration dolt. 

VICTORY SOFTWARE INC. 
2027-A . J . Russell Cirri•. Elk ins Park . PA 1911 7


VIC-20'i; (215) 576-5625 VIC-20 ' 

COMMODORE COMMODORE 

by MicroSpec Ltd . 

Colorful, Exciting Software 
for the Commodore VIC Computer! 

Uti lity applicat ions make your VIC earn its 
li vi ng w hil e the games al low you and your 
family to enjoy it! 

Moon Lander . 9 .95 Home Finance. 12.95 
R eversal 1 . 9.95 • R eversal 2 13.95 
Bricks . . . 9.95 Wrap . . . 9 .95 
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insr<:tidth:. As tht'y 1.ip :u·russ the fiC'lc1 on 1hclr way to chom p 
down vour nowcrs. the snails leave CJ.!J.!S whh'h you had better 
destro)· 100! For one player. requires joystick. $ 10.95 cassette, 
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In this, the conclusion ofa three-part series, several 
demonstration programs teach the concepts (and show off) 
the new Atari GTIA graphics chip. The GTIA costs 
nothing ifyour machine is still under warranty. Ifyou 
have an older Atari, your nearest authorized center 
should be stocking it by now and will install it for about 
$60 according to Atari. Ifyou just bought your computer. 
it's in there. 

Atari Video 
Graphics And 
The New GTIA: 
Part3 

Craig Chamberlain 
Birmingham. Ml 

Welcome back to our discussion of Atari playfield 
graphics and the exciting new GTIA chip. In Parts 
I and 2 I presented definitions of various terms 
related to graphics, explained the normal graphics 
modes, and then introduced the three new modes 
provided by the GTIA. Specifically, these new 
modes are: 

MODE DESCRIPTION 

9 16 shades of one color 
10 8 indirected colors 
11 16 colors (one luminance) 

Here are several programs in Atari BASIC to 
demonstrate how these new modes might be put to 
use. But first, let's tie up a few loose ends from the 
previous articles. 

We used a standard method to show bit desig­
nations in the first parts of this article. If you are 
not familiar with this convention, here's how it 
works. Any given memory location or hardware 
address consists of one byte made up ofeight binary 
units called bits. These bits are numbered zero to 
seven and are frequently shown as DO, D 1, D7, etc. 
Individuall y, each bit can have two values, zero or 
one, but from the viewpoint of a byte , they take on 
quite different values known as "powers of two." 
For example, D3 means "two to the power of three," 
which also means "the numbe1· two used as a factor 
three times." Two times two times two is eight, so if 
we wanted to turn on only bit three in a given 
hardware register, we would POKE it with an 
eight. If we want to turn seve ral bits on, we must 

add all the proper values together. 

BIT VALUE 

0 I 
I 2 
2 4 
3 8 
4 16 
5 32 
6 64 
7 128 

Mode 11 can be invoked by turning on bits six and 
seven of GPRIOR, location 623 (decimal). Thus we 
would POKE 623 with 64 + 128, which is 192. This 
brief explanation should help you deal with the 
memory locations and hardware registers described 
in the previous articles. Now for a review of the 
primary graphics statements of Atari BASIC and 
some special notes about the GTIA. 

Graphics Sta tements 
GRAPHICS aexp 

This statement is the same as OPEN #6, 

12+ 16,aexp, "S: ", and tells the screen handler to 

open the screen to one of 12 modes. The number 

"aexp", which means "arithmetic expression ," can 

range from zero to 11. Characteristics of these 

modes are explained in chapter nine of the Atari 

BASIC Reference Manual. 


Some modes allow split screen configurations, 
which means that a text window appears at the 
bottom of the screen. Of course, mode zero does 
not allow a text window because mode zero is the 
text mode, although you can experiment with 
POKE 703,4. Mode one through eight do support 
text windows, and the only way to get a full sc reen 
(no text window) in one of these modes is to add 16 
to aexp in the Graphics statement. When using a 
full screen mode, Atari BASIC forces a mode zero 
if it ha to print normal text. It is impossible to use 
these full screens in the immediate programming 
mode because the "READY" prompt forces the 
mode zero screen. 

Due to technical reasons explained last month , 
modes 9, I 0, and 11 do not normall y allow text 
windows. You can fool the o perating system into 
giving you one of these modes with a text window 
by asking for mode 8 and then doing a couple of 
POKE statements , like this: 

MODE POKES 
9 POKE 87,9: POKE 623,64 

10 POKE 87,10: POKE 623,128 
11 POKE 87,11: POKE 623,192 

Location 87, known as DINDEX, tells the 
operating system the current mode and is used in 
the computation of row and column add resses for 
plotting, so any number from nine to eleven will 
give the same results. Unfortunately, the text win­
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dow obtained by this method looks weird. The only 
way to get a real text window is to use a display list 
interrupt, discussed later. 

If you add 32 to aexp, the screen will not be 
cleared when the new mode is requested. 

Finally, the CTIA and GTIA support five 
other modes which the operating system does not 
recognize. They are the e ight by ten matrix charac­
ter version of mode zero, the multi-color text char­
acter modes, and the single scan line versions of 
modes six and seven, for 160 by 192 plotting in 
one or three colors. The only way to access these 
modes is to write a custom display list, which has 
been discussed in previous COMPUTE! articles. 

COLORaexp 
This specifies the playfield that will be used for 
PLOT and DRAWTO statements , until changed 
by another COLOR tatement. It doe not in any 
way change any of the color/luminance registers 
for the va1·ious playfields! The range of aexp de­
pends on the number of different playfields avail­
able in the current graphics mode. This sti ll holds 
true for the new GTIA modes. For example, a 
COLOR 2 in mode 9 means that futur plotted 
points will be rather dark , whereas bright lines wi ll 
be drawn after a COLOR 12. 

In mode 11 , COLOR 5 chooses a purple color, 
as indicated by the chart in part one of this article . 
For all modes , COLOR 0 (zero) is the background 
or "erasing" color. Normally, the operating system 
wants you to specify the playfield each time you 
write to the screen, but Atari BASIC automatically 
tells the operating system which playfield you have 
chosen every time you use PLOT or DRAWTO. 
Incidenta lly, the data part of the COLOR tatemem 
is stored in memory location 200 (decimal), but 1 
would not recommend using that. 

One other note . To be technically accurate, 
COLOR 1 corresponds Lo playfield zern, OLOR 
2 means playfield one, and so on. 

POSITION aexpl,aexp2 

This statement moves the graphics cursor to the 

location on the screen designated by the two num­

bers, according to the Cartesian coordinate system. 

No range checking is done. 


PLOT aexpl,aexp2 

This is the same as POSITION aexpl ,aexp2: PUT 

#6,color where "color" is the playfield type chosen 

by the most recent COLOR statement. You will get 

an error number 141 if you try to PLOT outside 

the bounds of the screen. All three new modes 

have resolution of 80 by 192. 

DRAWTO aexpl, aexp2 
Essentially this is the same as PLOT except that a 
line is drawn from the most recently plotted point 
to the new point indicated by aexpl and aexp2. 

You can also do thi with an XIO 17 ,#6,0,0,"S:". 
See page 54 of the Atari BASIC R eference Manual to 
see how XIO 18 can be used to fill areas with a 
play field . 
LOCATE aexpl,aexp2,avar 
I don 't know why, but nobody seems to know about 
this statement. lt could be considered the reverse 
of PLOT. Instead of putting a playfield point at a 
certain location on the screen, this statement reLUrns 
to you , in the a1·ithmetic variable "avar", the 
play field number of the point at location 
aexp l ,aexp2. This play field number will be the 
same as the value of COLOR that was in effect 
when the point was plotted. LOCATE is actually 
quite handy. It is very useful in games where colli­
sions occur between diffe1·ently colored players , 
but it has many other applications, too. LOCATE 
is the same as POSITION aexp l ,aexp2 : GET 
#6,avar. 
SETCOLOR aexpl,aexp2,aexp3 
This is the statement which changes the color and 
luminance of a playfield register. The number 
aexp 1 designates which playfi eld register is being 
changed , and is related to the number in the 
COLOR statement in the following way: 

COLOR SETCOLOR (playfield number) 

I 
2 

3 

0 

0 
1 (also used for luminance in modes zero and 

eight) 
2 
3 (used only in four color text modes one and two) 
4 (background, or border in modes zero and eight) 

The value for aexp2 is a number from zero to 
15 which specifies one of 16 colors. See the chart in 
part one of this article, or on page 50 of the Atari 
BASIC R eference Manual , to find which numbers go 
with which colors. The luminance is cho en by 
aexp3. which can range from zero to 15, but only 
eight true luminances can be selected. A value of 
zero here gives the same luminance as one, two the 
same as three, and so on. The larger the number, 
the g1·eater the luminance. 

Remember that modes 9 and I I do not use 
color indirection or the playfield regi sters, so SET­
COLOR has little use in these modes. It can be 
used to set the background color/luminance in 
these two modes, but that's about it. 

Now for mode I 0. This mode uses the player/ 
missile color/luminance registers, which cannot be 
acces ed using SETCOLOR. An equ iva lent POKE 
statement must be used instead. The location to 
POKE is similar to the aexpl of SETCOLOR. The 
shadows of the playfield registers run from loca­
tions 708 (decimal) to 712. The value to POKE 
contains the color and luminance information and 
is a combination of aexp2 and aexp3. This value is 
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breakthrough: 

It's the Software Automatic Mouth - S.A.M. 
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Talk is cheap 
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the sum of 16 times the color number, plus the 
luminance. In effect, SETCOLOR X,Y,Z will do 
the same as POKE 708 + X, l6*Y + Z. If you want 
to change the player/missile color/luminance regis­
ters, which run from locations 704 to 707, use the 
same procedure of multiplying the color by 16 and 
then adding the luminance. Refer to part one of 
this article for a chart that tells which COLOR 
numbers match with which registers. 

Some lively Demos 
Now comes the good part, where the action is! If 
your Atari computer has a GTIA in it, here are 
some programs to show off the talents of this 
remarkable chip. 

How to put 16 colors on the screen? It cou ld 
be done in one line : 

GRAPHICS 11: FOR K = 0 TO 79: COLOR K: PLOT 
K,O: DRAWTO K,191: NEXT K: FOR K=O TO 0 STEP 0: 
NEXTK 

The endless loop is necessary to prevent Atari 
BASIC from printing a "READY" prompt which 
wou ld force mode zero. To make the vertical color 
bands wider, change the COLOR K to COLOR 
K/5 . To see 16 shades, change the GRAPHICS 11 
to GRAPHICS 9. 

A fancier way of showing 16 shades is found in 
Program 1. Afte r drawing the shades, the back­
ground color is rotated through all 16 colors. 

Program 3 randoml y draws lines in 16 colors. 
You can make these colors appear da1-ker 01· more 
pastel by changing the luminance of the back­
ground. Please note that mode I I is the onl y mode 
in which the bac kground is set by the operating 
system to a luminance of six . All other mode have 
backgrounds of color/luminance zero (black). 

Program 2 demonstrates the color indirection 
capabilities of mode 10. Loca tion 20 is the lowest 
counter of the rea l time clock, so it is always 
changing. Continuously PEEKing this loca tion and 
POKEing the value into a color register gives a nice 
"throbbing" color spectrum effect. 

How about a doodling program that lets yo u 
draw in 16 colors using the joystick? Program 4 
does this in only three li ne of Atari BAS IC code! 
Press the joys tick trigge r LO change colors. 

Program 5 is a really beautiful colo1- kaleido­
scope generator, considering it is only four lines 
long. It's not something you will spend hours 
watching, but it can produce ·ome nice pictures. 
Try changing the K = 1 +J in the second line to 
K =I for a different picture . Or you can reverse 
the direction of the main loops, as in FOR I= 3 1 
TO I STEP - 1. If you change the .J loop (note that 
it starts at zero, FOR J = 31 TO 0 STEP -1 ), yo u will 
also want to change the H loop (FO R H = 1 TO 3 
STEP I ). 

To show 256 colors on the screen a ll at once, 
use Program 6. This program does not show the 
colors. Rathe r , it produces a single line which you 
can ENTER from disk or cassette. This single line 
performs all the magic. What is also neat about this 
program is that when you ENTER the line in, the 
program already in memory is untouched. If you 
examine Program 6, you will see that it writes a line 
to the chosen device, but the line has no line number 
in front of it. When you ENTER this line , it is the 
same as typing it in the immediate mode. When 
Program 6 asks for a device specification , respond 
with C: for cassette or D:filename for disk. 

I included the assembly source code and Atari 
BASIC insta llation routine for a display list inter­
rupt service routine (Program 8) that creates a text 
window on modes 9, I 0, or 11 . An interrupt is 
requested ~t the las t mode line or the graphics 
mode portion o r the screen . The service routine 
takes the value of GPRIOR, sets the GTIA mode 
select bits to zero, and stores the result in PRIOR, 
the hardware regis ter. PRIOR gets reset to the 
value of G PR I 0 R as part of" the venical blank 
service routine. The routine also stores a zero into 
the background ha1·dware register. This was neces ­
sary to fi x a conflict in mode 11 . Setting the lumi­
nance in 712 also changes the border around the 
text window. But this " fix" created another problem 
in mode I 0. For mode I 0. change th e fourteenth 
DATA ele ment. which normally should be a ze ro, 
to be the same as the number POKEd into 704. 

The service routine is written using re locatable 
code, so you can put the routine anyplace in mem­
ory simply by changing the as ignment of ADD RES 
in the second lme. It is currently set to ·tan al the 
beginning of page six. The first three lines of Pro­
gram 7 actually install the routine. The fourth line 
_just draws a picture for purposes of demonstration. 
No tice the luminance chan ge cf th e colors when 
7 12 is POKEd . 

l\[ y routine shares the problem of many clispla r 
list interrnpt service routine.-: keyboard clicks can 
a ffect the displa y. ob,·iously this routine is suitable 
on ly for programs that do not accept keyboard 
input (use the joystick 01· PEEK the hardware 
keycode register 764 directly) m· use serial l/O (the 
vertical blank routine is abbreviated and PRIOR 
does not get reset). 

Program I. 

10 	 GRAPHICS 9:FOR K=l TO 10 STEP 2 :FOR J 
=O TO 15:COLOR J:PLOT O,K*16+J+l:DRAW 
TO 79,K*16+J+l 

20 PLOT O,K*16-J :DRAWTO 79,K*16-J:NEXT J 
:NEXT K 

30 FOR K=l TO 255 STEP 16:POKE 712,K:FOR 
J=l TO 500:NEXT J:NEXT K:GOTO 30 
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CURESTHE*1 

TERMINAL ILLNESS: 


S.D.S. 

(SLOW DELIVERY SYNDROME) 


QUICKSOFT'S cure doesn't come in a bottle, but it does 
come in handy when your computer needs software delivered 
promptly. 

24 HOUR SHIPPING: QUICKSOFT is the software-house 
with a difference: SPEED!! When you place a phone order with 
QUICKSOFT we guarantee that It wlll be shipped within 
twenty-four hours.• 

WIDE SELECTION: QUICKSOFT carries thousands of 
software disks, tapes and cartr idges for every purpose. We 
have bus iness systems to cure those overflowing files, 
educational disks to relieve the worry of a D in chemist ry, and 
adventure games to aid a case of the blues. 

QUICKSOFT HAS THEM ALL, and right now we 're having 
spec ials on these items from our "most wanted " list : 

Wordrace (D) ............................. . ........ $19.95 

Bug Attack (T,D) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.95 
Canyon Climbers (T,D) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.95 
Protector (T,D) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.95 

FREE DELIVERY: QUICKSOFT offers free delivery on all 
orders of $50.00 or more. We not only ship with in 24 hours but 
we also pay the freight! (For orders of less than $50 add $1 .50 
for sh ipping and handling.) 

CALL TOLL FREE ANYTIME. QUICKSOFT' S toll free 
number is available anytime of the day or night . For placing an 
order or for requesting our FREE CATALOG simply dial : 

1·800-547-8009 

IN OREGON CALL 1·342·1298 

Please specify for Apple or Atari 
computer on your order. 

• GUARANTEE: OUICKSOFT guarantees shipment with in 

24 hours on each phone order. If the Item ordered is not 

read ily available and cannot be shipped on time, you will 

receive an add itional 5% OFF the regular OUICKSOFT price. 


VtSA·MASTERCHARGE and .C.0.0. Welcome 
Shooting Arcade (T,D) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.95 
Tumble Bugs (D) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.95 
Pathfinder (D) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.95 
Ulysses and the Golden Fleece (D) . . . . . . . . . . . . . . . . . . . . 27.95 4lQUICC)()r-.
Pac-man (cart) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.95 Department 3, P.O. Box 10854, Eugene, OR 97440
Text Wizard (D) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79.95 

•< Copyright 1982 Microcomputer Support Group, INC. 
Prices effective through October 16, 1982. 
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Program 2. 

10 	GRAPHICS lO:FOR K= 705 TO 712:POKE K,1 
2:NEXT K:FOR K= O TO 79:COLOR <K+4l/10 
:PLOT K,O:DRAWTO K,191:NEXT K 

20 	FOR K=704 TO 712:FOR J=l TO 3 00:POKE 
K,PEEK<20l:NEXT J:NEXT K:GOTO 20 

Program3. 

10 GRAPHICS ll:FOR K=l TO 124:COLOR K:DR 
AWTO RND(1)*79,RND<1>*191:NEXT K:GOTO 

10 

Program4. 

10 GRAPHICS ll:DIM SX<15l,SY<15):FOR K=5 
TO 14:READ X,Y:SX< K>=X:SY<K>=Y:NEXT 

K:X=40:Y= 96:COLOR 1 
20 	PLOT X,Y:X=X+SX<STIC K <O>>:X=X+<X < O> - < 

X>7 9>:Y = Y+SY<STIC K <O>>:Y=Y+<Y < O>-<Y > 1 
91 >:IF STRIG <O> THEN 20 

3 0 	 C=C+1 - 15 i<C = 15l:COLOR C:GOTO 20:DATA 
1, 1, 1, - 1, 1,o,o,0,-1, 1,-1,-1,-1,0,o,o, 
0,1 , 0, - 1 

Program 5. 

10 	GRAPHICS lO:FOR 1=705 TO 712:POKE l,P 
EEK<5 3 770l:NEXT l:FOR I=l TO 31 STEP 
1:C=C+1-9*<C=8> 

20 	POKE 704+C,PEEK<20l:FOR J=O TO 3 1 STE 
P l:COLOR INT<RND<1>*15l+1: K= I+J:J 3= J 
• 3 :K 3=K i 3 :J8= J+8:J71=71 - J 

3 0 PLOT K+7,J 3 :DRAWTO K+7,191-J 3 :PLOT 72 
- K,J 3 :DRAWTO 72-K,191-J3:FOR H= 3 TO 1 

STEP - 1 
40 	PLOT J8,191+H-K3 :DRAWTO J71,191+H -K3 : 

PLOT J8, K3 -H:DRAWTO J71, K3-H:NEXT H:N 
EXT J:NEXT !:POKE 77,0:GOTO 10 

Program6. 

100 IF PEE K <87> THEN GRAPHICS 0 
105 ? CHRS<1 2 5>: ? "GTIA DEMONSTRATION": ? 

"by Tom Gie s e 4/15/82": ? 
110 ? "Th i s program creates an ATASCII f 

i 1 e" 
120 ? "for ATARI BASIC. The file consis 

ts" 
130 ? "of one line which will produce tw 

o" 
1~0 ? "hundred fifty six colors on your" 
150 ? "screen if you have a GTIA install 

ed.": ? · 
170 DIM SS(120>: ? "Please enter devices 

pecif i cation." 
180 INPUT SS:IF SS="" THEN 180 
190 ? :TRAP 260:0PEN #1,8,0,SS 
200 ? #1;"GR.9:F.K = OT079:C. K/5:PL.K,O:DR 

. K,191:N. K: K= USR<ADRC"; 
210 PUT #1, 3 4:FOR K= l TO 15:READ P:PUT # 

1,P:NEXT K:PUT #1,34 
220 DATA 17 3 ,11,212,10,229,20,41,240,141 

,26,208 ,208,24 3 ,240,241 
2 3 0 ? #!; " >> " :CLOSE #1:? "File has been 

writ.ten." 
245 POSITION 2,19: ? "ENTER ";CHR$(34>;S$ 

;CHRSC 3 4> 
250 POSITION 2,15:? "Now press the RETUR 

N k ey if" 
255 ? "you want. t.o ENTER the file.":NEW 
260 STATUS #1,P:? "I/O ERROR ";P:END 

Program 7. 

10 	PO KE 54286,0:GRAPHICS 8:PO KE 87,ll:PO 
KE 623,192:PO KE PEE K C560l+256*PEEK C56 
1>+166 , 14 3 

20 	 ADDRES = 153 6:PO KE 54286,64:FOR K=O TO 
18:READ P:PO KE ADDRES+ K,P:NEXT K:P = IN 
TCADDRES/256l:POKE 51 3 ,P 

3 0 	 PO KE 512,ADDRES-256iP:POKE 54 2 86,192: 
DATA 72, 173, 111,2,41,63 , 141, 10,212, 14 
1,27,208,1~9,0,141,26,208,104,64 

40 	 FOR K= O TO 159:COLOR K/lO:PLOT O, K:DR 
AWTO 79, K:NEXT K:PO KE 712,6:STOP 

Programs. 

0000 10 .PAGE 
11 
12 ;necessary ope rating s ys t e m a nd 

hardware equates 
13 

026F 14 GPRIOR S026F 
;GTIA pr i ority control (shadow> 
DOlA 15 COLBK SD01A 
;bac kground color register 
D01B 16 PRIOR 
;GTIA priority control <hardware> 
D40A 17 WSYNC $040A 
;horizontal blank synchronization 

18 
19 

0000 20 $0600 
21 
2 2 ;thi s service routine for the 

di s play list interrupt 
23 ;can be plac ed anywhere i n RAM, 

and was pl aced on page s i>: 
24 ;only for purposes of 

demonst ration 
2 5 
26 ; begin interrupt s ervice routine 

code 
27 
28 ;save content s of a c c umulator 
29 

0600 48 30 PHA 
3 1 ; 
3 2 ;get the mult i color pl a yer, fifth 

player, and priority bits 
33 

0601 AD6F02 3 4 LOA GPRIOR 
35 	 ; 
3 6 ;forc e the GTIA mode s el ec t bit s 

to z ero but save the other bits 
0604 29 3F 3 7 AND #$3F 

38 	 ; 
39 ;wait until nex t scan line for a 

nice clean change 
40 

0606 8DOAD4 41 STA WSYNC 
42 ; 
43 ;change hardware register until 

VBLANK 
44 

0609 801800 45 STA PRIOR 
46 ; 
47 ;reset. COLOR4 to zero (for modes 

9 and 11) 
060C A900 48 LOA #$00 
060E 8D1ADO 49 STA COLBK 

50 



1i: l CAN GET 1'"4SRE I~ "TIME Wlll-l Mt NEW 
"'TUTCRIAL. l CAN HfLP O~BIE.. 

cro 

TT 15: SOUNO ANO MUSIC-Unless you have spent many years experlmenllng 
wllh !he lour voice channels . you will learn a lot lrom this one! Learn 10 play stan· 
dard notes . chords, and whole songs using some simple " tricks" . One ol the 
nicest pans are the examples ol special sound eilecls Iha! you can reler 10 
whenever you need a sound lor aprogram or 10 impress a !riend. This program will 
De ol Interest 10 all ages and levels ol experience• 
16K Tape or 24K Olsk $19.95 

SPECIAL DISCOUNT 
Order the lirst Si• tu1ari1is in 1 3-ring binder tar $99 .95, 1 $30.00 u Ylngsi 

TT n : OOS UTILITIES-We at Educalianal Sollware have been shocked by some 
ol the prices others are charging lo oiler you small utliitles 10 help in the use ol 
your Disk Drive . We now oiler you allot 1he lollowlng plus explanation as 10 how 
each was wrl11en . and how lo use them: A UNIOUE MENU PROGRAM. AN 
AUTORUN .SVS BU ILDER. DISK INSPECTOR (LOOK AT SECTORS) , DISK JACKET 
PRINTER . AUTOMATIC FO RM ATTER. RECORO SAVE ANO LOAD UTILITY. 
32K Olsk Only. $29 .95 

To order COD, VISA or MasterCard call (408) 476-4901 

By mail include $3.00 postage (USA only) or $1.50 Memory Map only­


-·Callfornla residents add 6.5% TAX.- Specify Tape or disk. 

EDUCATIONAL SOFTWARE inc. 
5425 JIGGER DR. 
SOOUEL,. CA 95073 

TRICKY TUTORIALS (tm) 
There are many things that the ATARI comouters can do either belier. or easier 
than other small computers The lollowmg series ol programs is designed lor 
anyone who Is at least lamillar with BASIC programming Whal each 1u1or1al oilers 
is simllar 10 an extensive magazine arUcle w11h all discussion in as simple 
language as possible. plus you gel MANV examples already typed in and running . 
The Instruction manuals range lrom 10 10 50 pages. and some tutorials 1111 up a 
complete tape or disk . There is lillie overlap 1n what is taught, so anyone wanting 
10 know all they can should buy them all {my Danker thanks you) ATARI Duys 
inese lrom us to use m 1ra1n1ng tne1r own people• Rave reviews have been oub· 
hshed 1n ANTIC . ANALOG . CREATIVE COMPUT ING . and even INFOWORLO Vou 
trust INFOWORLO. oon'I you7 

TT 11 : DISPLAY LISTS-Tnis program teaches you how 10 alter the program In the 
ATARI that controls the lormat ol the screen . Normally. when you say " Graphics 
8 · ·. the machine responds wilh a large Graphics 8 area a1 thelop ol the screen and 
a small text area al the Dollom. Now, you will be able 10 mix various Graphics 
modes on the screen at the same lime. The program does all ol the dillicuit lhings 
(like counting scan lines) Vou will quickly be able 10 use the subroutines Included 
in your own programs 
16K Tape or 24K Olsk $19.95 

TT 12 : HORIZONTAL/ VERTICAL SCROLLING-The lnlormauon you pul on !he 
screen . either GRAPHICS or TEXT. can De moved up. down. sideways , or 
diagonally. We provide the Dasie melh:>ds and leave the rest up 10 your skill and 
imagination Includes 18 examples 10 gel you s1aned . with several using a small 
machine language subroutine for smooth ness . 
16K Tape or 24K Disk $19 .95 

TT 13: PAGE FLIPPING-Now you don 't have 10 redraw the screen every lime you 
change the picture or text. Vou will learn how 10 have !he computer draw the next 
screen you want 10 see while you are st1ll lookrng al !he previous screen, !hen lllp 
10 ii ms1anlly . Vou won' t see ii being drawn . so acomphcated picture can seem lo 
1us1 appear Depending on your memory Sile and which graphics or lexl modes 
you are using , you can ins1anlly look al up 10 50 pages. The basic method lakes 
only 9 Imes and the uselulness is 1nlimte 
16K Tape or 24K Olsk . $19.95 

TT 14 : BASICS OF ANIMATION -This orogram shows you how lo animate simple 
shapes (with some sound) using the PRINT and PLOT commands . and ii also has a 
nice l111ie PLAYER / MISSILE GRAPH ICS game you can learn lrom The PIM exam· 
pie Is explained and will get you staned on th is complicated subject (more lully 
explained In TT '5) This would be an excellent way 10 stan making your programs 
come alive on the screen wrlh movement! Recommended lor beginning users . 
16K Tape or 24K Olsk $19 .95 

TT 15: PLAYER / MISSILE GRAPHICS -Learn 10 write your own games and other 
animated apphcahons' The tutorial begins with many small examples !hat comph­
men1 the 50 page manual. then gradually builds up 10 a complete game where 
everything you need 10 know is luliy explained Also Include<! are two machine 
language u1 11111es lhal you can use 10 animate Players with lrom BASIC. NeXl we 
Include two ol the best editors currenlly available. one lor edning playlield shapes 
(backgrounds ): and one 10 edit your players , and all in glorious Technicolor!' 
Everything except the twoeditors run in 16K Tape or 32K Disk. $29 .95 

MASTEH MEMORY MAP (Im) 

This book 1s the most valuable source ol inlormation !or 
your ATARI you can buy II stans out Dy explaining how 
10 PEEK and POKE values into memory, so IhaI even new 
computer owners can use many ol these " Tricks " Then 
you are given 32 pages ol lhe memory locations that are 
the mos! uselul . along with hints on how lo use many ot 
the locations. Finally. ii Includes hmls on problems you 
may oe having with the computer and discusses !he new 
Graphics modes 9 lo 11 Even ATARI buys this bOOk lrom 
us' $6.95 

USER SUBMITTED PROGRAMS----------­
MIHl· DATABASE / OIALER -stores and edits up lo 
lines of information such as names &addresses. phone 
numbers . messages . inventories . or anything you want. 
11 has the usual son . search . and print options. Dul II 
also has an unusual lea1ure . II your hie includes phone 
numbers and your phone company al 'ows touch-lone 
phone signals. the program will OIAL THE · PHONE 
NUMBER FOR VDU' 16K Tape or 24K Drsk . $24 .95 

THE GRAPHICS MACHINE-allows !he ATARI lo act like 
more expensive graphics computers using simple com­
mands hke hne. box. circle . polygon. fill. and 
savescreen 10 get a high resolu11on p1c1ure you can save 
on disk in only five seconds' Many more features' 48K 
Disk Only . $19 .95 

BOB'S BUSINESS-14 small business type programs 
accessed lrom a common menu 16K Tape or 32K disk 

$14.95 

OUR NEWEST PROGRAMS-----------­
OOG DAZE-Two cute hllle doggies race lor the lire 
hydrants. shoot their bones . and 1us1 have a lot ol lun' A 
las! action program lor all ages BK Tape or 16K Orsk. in 
macl11ne language S16.95 

' OUR BEST GAME ' 
SPACE GAMES -Our lam1iy is being allacked by 
ALIENS . and only you can save us. A comic book manual 
wi ll guide you through three games Iha! test your ability 
in space skills . Includes ALIENS , SURVIVE . and ROBOT 
ATTACK . and 1s tor all ages . The lirsl two games require 
16K lor Tape . The last game and all Orsk users nee<! 
32K $24 .95 

MATHS FOR FUN -Another ENGLISH 1mpon leaching 
basic math skills Very colorlul and en1oyable 10 use. For 
ages 510 16. 16K Tape or 24K Disk . $19.95 

MARATHON -This is a unique math quiz tor one or lwo 
players Vou are in a race to move your runner across the 
screen hrst! There are our levels ot play wrth hve modes 
ol opera11on lor each . The game uses joyslrcks lor ail 
input. so play is easy tor young children . This wonderlul 
learning 1001is 1mponed lrom ENGLAND lor your learn· 
in g pleasure . Your kids will never even notice they are 
playing an EOUCATlmlAL program. t6K Tape or 24K 
Oisk . $19.95 

GRADE BOOK-This nice record keeper will maintain a 
Ille ol 35 students ' test scores along wllh comments . Up 
10 7 suo1ec1s are allowed. 24K Tape or 32K Olsk. A 
printer is optional. $24.95 

CONTACT YOUR LOCAL 
DEALER or ORDER BELOW 
We have other line programs lor ATARI computers . 

Write tor a catalog . 
Send us your programs 10 sell 100' 

MINI WOROPROCESSOR-A simple text editor lo write. 
save. and print several pages al a lime. 32K Tape or 
~. m• 
KID 'S 11 -lncludes a MATH QUIZ . a children's 
TREASURE HUNT. and a DIALOGUE program. 16K Tape 
or 24K Disk . 3 lor . $14.95 

KID ' S 12-SPELLING BEE , WORD SCRAMBLE. 
and TOUCH 16K Tape or 24K Orsk . 3 Educational games 
lor $14.95 

PLAYER PIANO -Turns your keyooard into a mini-piano 
and more 24K Tape or 32K Disk . $14.95 

GRAPHIC SYMBOL LABELS-lor your keyboard lo re· 
mind you ol the bulli ·m Graphics symbols . 2 complete 
sets lor $2.95 



51 ;restore accumulator 
52 

0611 68 5 3 PLA 
54 ; 
55 ; return from the display 1 i st 

interrup t 
56 

06 12 40 57 RTI 
58 ; 
59 ;end of interrupt service routine 
60 

GTIADLI 4/30/82 by Craig Chamberlain 

=026F GPRIOR =DOlA COLBK =DOlB 
PRIOR = D40A WSYNC 

ATARI JI\. 

GRAPHICS HARDCOPY 

Dumps anything on screen of ATARI 
400/ 800 to printer. All graphics and text 
modes . Players / M issiles / scaling I grey 
scale/ GTIA l more l W orks w ith EPSON, .~Centronics 739, IDS and Trcndcom. 

" .,•ATA RI is e rog1s10red trademark of ~ 

ATARI Computer Inc. 

'~ 1209) 634-88881667-2888 l:U"l;i·lC:l•J.Pt=t;•l3il'4::C M_U; PLU 
J>ll'I "•"• C!l.J.::JW:.l llJ l ' MI M I •.1; &;j I M Ul',l'I~ '.':.i .• ~ROTIK>NICS. inc. . 

~	~1~~ N Golden State Blvd 

Turlock . Cahfor n1a 95380 c.o.o. 


TM 

.P~ET2ELLPirlD 

.sDFTW-Pi~ E 

.P~ ESEnTs : JI\.:
• 
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• ASK FOR PRE T 7ELL ANO SOFTWARE Al YOUR LOCAL. DEALER , CA ORDER DI REC T• 

• FOR lb"- CASSE:TTE OR 2 4 r" DISK •
PLEASE A.OD • :t. 00 SHI PP ING FOR MAI L ORDERS. C . D.O . ORDERS ACCEPTED DY

• ~~~~~~~:i ~:!;~0~°':R~ ILLUSTRATED LI ST I NG OF AFFORDABLE GAMES • 

P~E T2 ELL AnO SDFTWA~E 
13 13) 4 83 - 7 58 •

• 	 2005 A WHITTAKER RD. YPSILAlllTI . Ml . 4 01'97 

NOW AVAILABLE FOR THE APPLE II 

~ Ali Baba 

att~ tl1e fort11 tl1ieves 

By Stuart Smith 

A fantasy role-playing adventure for 
Apple II and Atari Personal Computers. 

Encounter sultans, thieves, fi erce and friend ly 
creatures as you guide your alter ego, Ali Baba, 
through the thieve's mountain den in an 
attempt to rescue the beautiful princess. 
Treasure, magic, and great danger await you! 
One or more human players can guide up to 
seventeen friendly characters through the 
many rooms, halls, and caves. Some characters 
wander around randomly, making each 
adventure a little different 

ALI BABA AND THE FORTY TH IEVES is written in 
high resolution color graphics and includes 
music and sound effects. Adventures can be 
saved to disk and resum ed at a later time. 

Available for Apple II and Apple II Plu 48/<. or 
Atari 800 32/<. . 

On diskette only - $32.95 

FOR OUR COMPLETE LINE OF APPLE AND ATARI SOFTWARE 
PLEASE WRITE FOR OUR CATALOG 

ASK FOR QUALITY SOFTWARE p1oducts al your favoritecomputer store If neces· 
sa 1y you may order directly from us. Maste1Card and Visa ca1dholders may place 
Olders by calling us al (213) 344·6599. Or mail yoUJ check or bankcard number lo 
theaddressabove. California residents add 6% sales tax ShippingCharges: Within 
North America orders must include Sl 50 for shippingand handling. Outside North 
America the charge IOI a1rma1I shipping and handling 1s $5 00. Pay in U.S. currency 

~QUJILITY 
·~ SOFTWJIRE 

66t:IJ Resedo Blvd.. Suite 105. Resedo. CA 91335 (213) 344-6599 



151 September 1982. Issue 28 COMPUTE! 

Tyf1e in these gra.f1hics demonslratiom and st'l' the startling 
displays made possible with the new GT!A chip. 

Atari GTIA: 
An Illustrated 
Overview 
Louis and Helen Morkoyo 
Shelton, CN 

Have you ever seen compute r-generated graphic 
displays that arc truly 3-D? The ones of landscapes 
or the ones with molecular structures? Have you 
eve r wished you cou ld gene rate simi la1· graphics 011 

your own machine? ff so, and you own a 400 or 
800, you 're halfway there. The new GTIA chip 
allows for three more high resolution g raphic 
modes . 

These three modes are far from ord inary. 
They a re called from BASIC by typing Graphics 9, 
I 0 or I 1. T hey all offer the same screen resolution , 
80 Horizontal x I 92 Vertica l, but diffc1·cnl color 
selection. 

Graphics 9 offers 16 shade or any of the 16 
colors, thus raising the machine's color capabilities 
lo 256. Graphics I 0 offers the programmer a choice 
or nine of any or the 128 colors normall y offered 
by the Atari , and Graphics I I gives the ability to 
present 16 diffe rent colm·s in any of the eight 
luminances (shades) . 

For those of us who hacl the machine before 
this new addition, the authm·ized Atari service 
center nea rest yo u should now be stockin g this 
part. If your machine is under warranty , repl acing 
the chip is free. If not, the chip can be bought for a 
reasonable fee from your dealer. If you are so 
inclined. you can install the chip yourse lf, but you 
have to tea r down your unit to the CPU Board . 
This board is under the aluminum housing that 
covers most of the mothe r board of e ither the 400 
or 800. The disassembly is not difficult if you take 
your time and are cautious. The CPU Board is easy 
to identify by the large chips on it. The 6502, 
ANTIC and CTIA are the la1·ge 40-pin chips on 
this board . GTIA replaces CTlA. One word of 
warning. These ch ips are not placed as pictured in 
the Hardware Manual. The easiest way to identify 
CT IA is that it has the same manufacture rs' stamp 
on it as the CTIA. Authorized se rvice centers will 
make the swap for you for an additional fee. Eithe1· 
way the cost is we ll worth -it. 

GTIA is Atari's new television Interface Chip. 
It is completely compatible with the hardware and 
software previously avai lable. The only prnblcm 
arises when softwa1·e relying on the GTIA Modes is 
run on a compute r without this chip. Something 
will go to the saeen, but not the des ired effect. 

GT IA is controlled for the most part by 
ANTIC, a microprocessor dedicated to the screen 
display. The GTIA processes digital command 
from ANTIC or the 6502 (in the case of an inter­
rupt) into the signal that goes to the television. 
GTIA also handles the tasks of Color, Player/Missile 
Graph ics, and Collision Detection. 

GTIA adds powerful capabil ities in Graphics 
Modes 9, I 0, and I I. All modes are extension of 
Graphics Mode 8 + 16, ANTIC Mode 15. The 
display list remains the same, and the new modes 
are selected by the Prim·ity Regi te r. This Operating 
System Shadow Register , called PRIOR, is located 
at decimal 623, Hex 26F. Bits 6 and 7 control the 
GTIA modes. When both are zero , GTIA works 
exactly the same as CTIA. When only bit 6 is set, 
Graphics 9 is called; when only bit 7 is set, Graphics 
I 0 is ca lled , and when both bits 6 and 7 a re set, 
Graphics 11 is call ed . 

Graphics9 
Setting bit 6 of PRIOR produces Graphics 9, giving 
I 6 luminances of one color. ANTIC provides the 
pixel data , and the background register , 712. is 
used to select your colm (POKE 712 , Color * 16 or 
SETCOLOR 4,Color,O). Each screen byte is broken 
in half for screen formatting. A display block is 
four pixels across by one pixel down. Each four 
bits represents 16 color choices. The number you 
choose (0- 15) in yo ur color statement equates the 
luminance value you wish to use . Here's a simple 
BASIC program used to demonstrate this: 

10 GRAPHICS 9:REM GRAPHICS MODE 9 <16 SH 
ADES OF ONE COLOR> 

20 SETCOLOR 4,6,0:REM SET BACKGROUND REG 
!STER TO COLOR DESIRED <PURPLE) 

30 FOR l=O TO 1S:REH SET UP VARIABLE FOR 
BOTH COLOR <SHADE> AND POSITION 

40 COLOR I:REH SHADE OF COLOR 
SO PLOT I,O:REH PLOT FROM UPPER LEFT COR 

NER 
60 DRAWTO I,191:REH DRAWTO LOWER LEFT CO 

RNER 
70 NEXT I:REH NEXT SHADE AND NEXT LINE 
80 GOTO 80:REH HOLD SCREEN 

The wide choice of luminances or shades 
available here will be particularly useful for shading 
objects to give the impression of bas-relief or the 
third dimension. With some background in per­
spective and lighting, a person cou ld create scene 
with a g1-eat illusion of depth, realistic or contt·ived. 

Graphics 10 
Graphics 10 is called when bit 7 of PRIOR is set to 
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one and bit 6 lo zero. This mode utilizes all nine of 
the Atari's Colo r Registers fo und at decimal 704­
712 (hex 2CO through 2C8) . Any nine of the 128 
co lors normall y ava ilable to o ur computer could 
be used in this mode by simply POKEing the des ired 
color (remember, 16 * Color + luminance) imo 
each registe r o r POKEing the desired color into 
the Player/Missile register (704 through 707), 
using SETCO LOR statements for the playfi eld and 
background registers. 

Color 0 represents the background and is 
located at decimal register 704, Colors (for color 
statements) 1-8 follow in orde r from 705-712. T he 
big ad \"antage to Mode I 0 is tha t any of the colors 
you choose can be changed independently o r the 
othe1·s. For example, o nce a scene is crea ted , you 
could change the color of the sky from dark to 
light blue ve ry easily (FOR I= 128 TO 144 : POKE 
704, l: NEXT I). T his will rotate the background 
co lo r smoothl y through its e ight shades. You may 
wish to add a loop to delay the color change. 
Playfield or PlayedM issile Colors cou ld be changed 
at any time. Also, special e ffects and animati on 
cou.kl be achieved by rotati ng the va lues in all these 
registers. 

The fo llowing prog ram draws a borde r around 
the screen in e ight colors (first register is u ed fo r 
bac kground ) and then rotates the colo rs w give a 
special e ffect : 

10 GRAPHICS 10 
20 POKE 704,96:REH SETS BACKGROUND CCOLO 

R O, COLPHO> TO DARK PURPLE 
30 POKE 705,22:REM SETS COLOR 1, COLPH1 

TO YELLOW 
40 POKE 706,38:REM SETS COLOR 2, COLPH2 

TO YELLOW ORANGE 
50 POKE 707,54:REH SETS COLOR 3, COLPM3 

TO ORANGE 
60 POKE 708,70:REM SETS COLOR 4, COLPFO 

TO RED 
70 POKE 709,86:REM SETS COLOR 5, COLPF1 

TO PURPLE 
80 POKE 710,104:REM SETS COLOR 6, COLPF2 

TO BLUE 
90 POKE 711,120:REM SETS COLOR 7, COLPF3 

TO BLUE BREEN 
100 POKE 712,180:REM SETS COLOR 8, COLPF 

4 TO GREEN 
110 FOR I=1 TO 64:REM SETS UP VARIABLE F 

OR COLOR AND POSITION 
120 C=Ct<C<8>+1:COLOR C:REM CHANGES COLO 

R VALUE 
130 PLOT I,I:REM START AT LEFT HAND CORN 

ER 
140 DRAWTO I,191-I:REM DRAWTO BOTTOM LEF 

T CORNER 
150 DRAWTO 79-1,191-I:REM DR. BOTTOM RIG 

HT CORNER 
160 DRAWTO 79-1,I:REM DR. TOP RIGHT CORN 

ER 
170 DRAWTO I,I:REM DR. TOP LEFT TO COMPL 

ETE BORDER 
180 NEXT I 
190 Z=PEEKC712>:REM SETS Z EQUAL TO THE 

VALUE IN THE LAST REGISTER 

200 POKE 712,PEEK<711>:REM ROTATES !!ALLIE 
S FROM 711 TO 712 

210 POKE 711,PEEK<710>:REM ROTATES VALUE 
S FROM 710 TO 711 

220 POKE 710,PEEK<709>:REM ROTATES VALUE 
S FROM 709 TO 710 

230 POKE 709,PEEKC708>:REM ROTATES VALUE 
S FROM 708 TO 709 

240 POKE 708,PEEKC707):REM ROTATES VALUE 
S FORM 707 TO 708 

250 POKE 707,PEEKC706>:REM ROTATES VALUE 
S FROM 706 TO 707 

260 POKE 706,PEEKC705>:REM ROTATES VALUE 
S FROM 705 TO 706 

270 POKE 705,Z:REM ROTATES VALUES FROM 7 
12 TO 705 

280 FOR I=O TO 15:NEXT I:REM SLOW DOWN R 
OTATION 

290 GOTO 190:REM START AGAIN 

This program rotates the borde r colors to give 
a theater marquee effect. To disp lay eYen more of 
this mode's capabilities . add the followin ~ lines: 

185 A=96:REM SETS A VARIABLE FOR THE BAC 
KGROUND COLOR 

272 A=A+l:POKE 704,A:REM CHANGES BACKGRO 
UNO COLOR 

275 IF A=255 THEN A=l:REM ALLOWS ONLY GO 
OD COLOR VALUES 

These additional lines will rotate the back­
ground col0t· through a ll its possibili ties wh ile the 
border is rotating. 

Graphics 11 
Mode I I operates similad y to Mode 9. The difTcr ­
ence is that on ly one luminance or shade is used 
and a choice of all 16 colors is give n. Bit 6 and 7 
a re set to o ne for this mode. Again , the background 
register is used for the rnlo rs, with ANT IC sup ­
pl ying the data. COLO R 0- 15 relates exactl y to the 
COLO R segment in the SETCO LOR command . 
To initiate this mode yo u must choose the lumi­
nance or shade you want. The color wou ld be set 
by your COLOR statement (SE. 4,0 .0-1 5 Lum 
choice). T he background i always COLOR 0 
(black). T his mode allows fine color blending to 
produce rainbow effects and therefore a wider 
color choice fo r picture makin g. 

The fo llowing demon stration prngram draws 
a cros · in 16 colors, aga in usi ng a I x I Display 
Block, and then draws an ellipse in 16 colors around 
the cente r of the cross. T his program shows the 
ve rsatility of color use in Mode 11. No longer a re 
we restricted to horizontal screen architeclllre for 
extra color with Display List Interrupt s. 

S REM GRAPHICS 11 DEMONSTRATION PAGE 5 
10 A=1:R=26:REM SETS VARIABLES 
20 DIM X<360>,YC360l:REM ALLOW STORAGES 

PACE FOR X AND Y COOORDINATES 
30 	GRAPHICS 11:SETCOLOR 4,0,12:DEG :REM 

SETS GR. MODE, LUM OF COLORS AND DEGR 
EE MODE FOR ELIPSE 

40 	FOR I=O TO 15:REM COLOR AND POSITION 
VARIABLE 



SWIFTWAREe 

GAMES 

SPACE SHUTTLE TM by Paul Kindl 

Join IM crew or the Sp•ce Shutt/• aa 1hey pr• 
pare 10 11k1 the next 1tep Into the WOfld ol apaice 
tr1·1e1. Take control of the wor1d's rlrat ftuuble 
apac:.e1hlp, the Space Shuttle, and In an accurate 
full graphics almulatlon, place yournlf In the 
cockpit. Piiot the Space Shutrfe through take-oft 
with boolttr atage a&par1tlon1, ort>lt. Cleacent 
down UM glkSe path. and lendlng tO touchdown 
eompltte with I Chuo plane and acrolllng runway 
vtalble through the cockpll windscreen. You 
aaaume command throughout all phaaes ol the 
ml.alon elded by comploto ln11rumentatlon. 

Pries: $29.95 (32K Olske1te) 

HAUNTED HILL TM byGoorgoRlchardaon 

Fight bits and ghosls In the dark ot a cemetery , 
Thia exciting, all machine language game has er· 
cade quellly graptilca and tpeed, Aequlru Jo)'· 
sllck. 

Price: S29.95 (18K OlskettefS2•.95 115K Ca"ette) 

TRIVIA TREK TM byJorryWhlle 

A mull lple o•m• ol trivia for one or two players. 
Cornea complete with 500 trivia questions In fifty 
eategorle1 and over 1wo thouaand mulllple cho4ce 
anawera. A program ror creallng your own trM1 
Question• and answers Is 1110 Included. Play It for 
tun, teat your knowledge or en1en11n friends. Fun 
tor the whole family ind great at panles. Joystick 
opUonel. 

Price: S28.95 t32K Olakette) 

FUN 'N' OAMES TM byJorryWhlto 

Wordg1mH , Poaslbl• and L91plrog giving you 
hours ol tun, challenge and entenalnment. Word· 
o•mH, two g1mes In one. contains OuH:slt . 1 

d9ductlve alph.lbetlc reuon lno game tor one Of 

two playera and Word/umbl• · 1 multiple word 
deacrambllng puzzle with pl1y-on·W01d hints and 
myatery answers. IMlructlona show how you can 
substitute your own words. Uae Poulbl• lo hetp 
descramble word Jumble puzz/11 or to create your 
own. All !ettertnumber combinations or permu· 
tatloru of Input are prlnlld lo acreen or optlon1I 
printer. LHplrog la 1 Chines.Checker type Jum­
ping game In which vou try lo po1ltlon two sels ol 
animated Jumping lrogs In a minimum number ol 
movea. Disk veralon of Ou•ull works with a Vo­

tru. Type ' N' Ta lk. A real crowd pleuer. Joystick 
opt1on1 1. 

Pri ce: $17.95 (115K CassettelS19.~ 2•K Olskelle) 

DATABASE MANAGEMENT 

FILE·IT C TM by Jerry While 

A cuae11e only stan·up database management 
1y11em, dealgned to work In a 18K computer, th1t 
Illes and man1get personal Information and data. 
This friendly, menu driven package creates, sons. 
stores and manipulates Information. Fll•lt C 
easily conllgures and handles date such as ap­
pointment calendars , addreas or telephone recorda, 
credit and charge card recordt, a1ock Investments. 
,;,edlcal and prescription Information, hobby, cou­
pon and Olher IYPH of collection Inventories. 
Because of lte f ltJtlblllty, Fll•ft C la llmlted only 
by the user's Imagination 1nd croallvlty. Supports 
optional Atlf/ 825 or Epson MX·80 printers. Prints 
one or two across malllng labels and neat copies 
ol all Fll•lt C data Illes. Fast and easy to use. 
fll,,.lt C holds over 300 records In 40K. 

Price: St9.95(18KCasaette) 

FILE·IT 2 TM by Jorry While 

A deluxe package which conlalns all of the 
leatures and programs In Fll•lt C plus llve add· 
ltlonal especially designed tlle handllng and 
llnanclal management programs. She user defined 
tlelds ue created wllh up lo 5 subtlelds beneath 
each main fleld . The Fln1ncl1! Entry 1nd Fln1nc111 
Report programs create a powerful personal 
l lnanclal management system recording lransac· 
llon dates, expense and Income entries, Three 
addltlonal user dHlgnated tlalda give bollom Una 
accounting capablllly . Two addlllonal FUtt-lt 
~·: ograms provide random access upd1tlng and 
user controlled record J\electlon. Full tleld and 
aub-fleld aonlng ts avallabte. Dat ..mea are slored 
on separate datl disks permitting large scale data 
management. Sublllos may be created, merged 
and aoned by any f teld. A Str Gr1ph program 
generates a acreen dlsplay of financial dale ln­
cludlng values and percentages In bar graph form 
which may optlonally be printed. Suppona up 10 
four disk drives aa well as lhe 128K Axion Ram· 
disk. Extensive documenlatlon, allrac11vely 
bound, provlde.s CIHt user Instructions along wllh 
a lul01l1I on comput~r flllng. The " Alt•rn•tlve" lo 
more costl y dala·base management ayalems. 80 
column printer la opllonal. 

Price: $.49.95 (2•K Diskette) 
plus $3.~ for shipping and handling 

FAMILY FINANCIER ™ by Paul Thomoson 

Famlty Fln1ncl11, 1 menu driven caaseue bued 
personal finance package, provides a fast and 
easy means to Dalance checkbooks, record 
checks and generale accounl stalemonls and 
month ly Iota ts key9d 10 budge! Items andlot pay· 
ees S1ores all 1.ala on ca.sselle. Prlruer opllonal 

Price: S2•.95f18K Casseue1 

DISK MAINTENANCE 

SWIFTY TACH·MASTER TM by Tony Dobre 

An 1ccur111 (did ap-.ct dl•ono1tlc} ull llty 
program designed speclflcaHy tor ATARI BIO Diak 
Drives. Prov ides 111y·lo-read vtsual lndlcallon of 
the speed of any drive connected to your aystem. 
Using machine language, Tach·Muter displays 
five RPM raadlngs per second with a working 
tachomeler accurate to v. RPM .. AUows 1dJust· 
ment of your drlvo(s) 10 fa ctory speca eully 
without special equ ipment. Comes complete with 
easy to follow uaer's manual. 

Pr ice: S24 ,95 (1&K Cassette/S29,95 18K Dlakette) 

DISKETTE INVENTORY SYSTEM TM 
by Jerry White 

Use this system to gain conlrol of your upend· 
Ing disk/program Inventory. Quickly gel locallons 
ol alng le or multlple copies o l your programs and 
all your valuable Illes. An Invaluable tool , this 
system Is easy 1nd conven ient to uu and to up­
date. Printer opllonat 

Price: S2•.95 (24K Diskette) 

ACCESSORIES 

DISK SENTRY TM 

An lntelleoent dlgl111 accessory '°' your At•rl 
610 Disk Dtllf• , lets you selectlvely write deta to 
both sides ol alngle sided ind write protected 
disks. Disk S•ntrr cannot harm your drive disks. 
lns1111s ind removes ea.slly ; no aolderlng 
requ ired. Dl1k S.ntry 's Led slgna la ayatem 1tatus, 
preventing 1ccld1ntal erasure of data. OIJk S•ntty 
la a convenlen1 puth button wrll•protect overtlde 
Which ca.n PIY IOf llHll With your llr1t box of 
disks. 

Price: $39.95 etch 

VINYL DUST COVERS 
Custom Hwn upnolstery grade vlnyl dual 

covers for At,,I IOO and 400 compu1tr1 and the 
810 and 825 perlpherala. Protec1lng your equip. 
men1 when nol In use, these crisp black covera go 
well with 1ny decor. Speclly m<>de ~a) when or· 
derlng. 

Price: S 10.95 each 

TUTORIAL 

JERRY WHITE'S MUSIC LESSONS TM 

INCLUDINQ Playa< Plano and Slngalonv 

Th ia two sided d iskette Of 2 cuaeue music and 
sound tutorlal by Jerry Whit• contain• 13 
separate programs. It Is designed to provide d• 
monstratlona, In Atatl Basic, ol the At11I Home 
Comput11 system's sound capablllllee both for 
music 1nd sound effectt. Music L•uona comes 
with ex1enslv1, bound dOC\lmentatlon comptete 
wlth program llallnga. Pl•y•r Pl•no turna your 
computer Into a twenty note mlnl·plano that In­
cludes a fu ll, gr1phlcally 1ccura10, screen dlaplay 
ol the piano keyboard. The Slngelono programs 
teach and play songs In four pan harmony white 
dlsp laylng lyrics on the screen. 

Price: S29.95(18K CUHltelS29.95 32K Diskette) 

TELECOMMUNICATIONS 

DATALINK TM byTonyDobro 

Top rated nellonal magazine reviews, pur· 
chased by NASA , this ultra·sophlatlcated menu 
driven mulllopllon smart 1ermln1I Com· 
munlcatlons package It 1 must tor all modem 
uaora. Features lull performance uploadlng and 
downloadlng In fu ll·duplex or s implex modea and 
suppans ASCII and ATASCll 1t1namlas lon. Aul<> 
matlcally off·loada llne data to your disk drive 
upcn completion ol a lransmlsslon with options 
1vallable to screen and/or prloter dump the same 
data. May be used as e remote terminal com­
pallble with 1 11 the commercial aervlces and 
bu lletln .boards aucn as the Soute• and Com· 
puserve, etc. Savea significant connect Ume 
charges when ua lng commerclal aervlcu. 
Requ ires At•rl 850 IMerfac• or equlvalent 
andAtari 830 Modem or any other JOO B1ud 
modem. Pr in ter opllonel . 

Prrce: S39.95 12•K Dls1tet1e) 

ALSO AVAILABLE 
PROGRAMMING AIDS PACKAGE TM 

SWIFTY UTILITIES TM 

MAILIST™ Oy leo Cenull 

-AVAILABLE AT SELECT COMPUTER STORES ­
1511)$.d.tUt 

ca1110'11C11Y_O,,,., SWIFTY SOFTWARE , INC . 
H Y. "Hio.nt1 add 1"" 'If. H IM tu: -!ih '4 IJllOAO HOLLOW "040 

MElV1Llf. N.. Yott 11741 © INI, rMiSWIFrYSOFTWARE INCSEND JI 00 ro-. c.HALOG 

- •ATAlt.I . IJ I t •g1Jt•'94 •••O•m • r'f olt••tunoed on yo1.1• l 1rit c~•l'I 
OEAlfA INOUIRES IN V/ rED Ar1rllrK.. 1 W1r11er Comm11nic1rions Co 

http:CUHltelS29.95
http:fll,,.lt
http:OlskettefS2�.95


SO COLOR I 

60 PLOT 31 + I , O:DRAWTO 31+I,191 

70 PLOT 0 , 86+I:DRAWTO 79,86+I:REM DRAWS 


CROSS 
80 NEXT I 
90 FOR I = O TO 360 S TEP 2 
100 X<I> =R•COS<I> +3 4 
110 Y<I> =R•SIN<I>+9S 
120 NEXT I:REM SETS X AND Y VALUES FOR P 

LOTTING ELIPSE 
130 FOR I = O TO 360 STEP 2:REM CALLS ABOV 

E VALUES 
140 COLOR A 
1SO PLOT X<I>+A , Y<I>+A:REM PLOT EACH COL 

ORS' ELIPSE 
160 NEXT I 
170 A=A+l:REM NEX T COLOR AND NEXT ELIPSE 

POSITION 
180 IF A= 16 THEN 200:REM END IF ALL COLO 

RS AR E USED 
190 SOTO 130:REM DRAW NEXT ELIPSE 
200 SOTO 200 

T he final demonstration program draws a 
land cape and a imple molecular stru tu re floating 
high above it. This display tru ly give th impression 
of depth and shows what can be done using light 
and shadow in Graphics Mode 9: 

10 R=16:X =O:C=1S 
20 GRAPHICS 9:SETCOLOR 4,13 , 0 
30 FOR I z 130 TO 191 
40 COLOR C 
SO PLOT O,I:DRAWTO 79,I 
60 X=X+l:IF X=4 THEN X=O:C=C-1 
70 NEXT I 
80 FOR I = O TO 79 STEP 8 
90 COLOR 3 : P LOT S9 , 130:DRAWTO 1, 191 
100 NEXT I 
110 COLOR 1:FOR I =O TO 7:PLOT 2 , 164:DRAW 

TO 21,1S8+I:NEXT I 
120 COLOR lS:FOR l = O TO 3:PLOT 21,140:DR 

AWTO 21+1 , 164 - I • 2:NEX T I 
13 0 COLOR 4 :FOR I= O TO 4:PLOT 2 0 , 140:DRA 

WTO 17 + 1 ,1 60+ I :NEXT I 
140 FOR Z= l TO lS 
lSO FOR l = O TO 360 STEP 6 
160 X=0.2S*R*COS<I>+35 
170 Y=R•S I N<l>+SO 
180 COLOR Z 
190 PLOT X,Y 
200 PLOT X+10 , Y+17 
2 10 PLOT X+30 , Y-20 
220 PLOT X-2,Y+12 
230 PLOT X+21,Y+70 
240 NEXT I 
250 R= R- 1 
260 NEXT Z 
270 FOR 1= 2 TO 4:COLOR l : PLOT 46,72:DRAW 

TO Sl+I,106 
280 PLOT 43,62:DRAWTO 39,50+1 
290 PLOT 47 , 62:DRAW TO 60+1,35 
300 NEXT I 
3 10 SOTO 3 1 0 

T hese demos are only an in troductory hin t of 
the truly spectacular effects possible via GTIA. 
You could add more color to Modes 9 and 11 by 
using Players and Missiles or create d rai:natic effe~t 
by switching between thes.e modes (~r with Graphics 
8) by PO KEing PRIOR with the desired value. 

Q 

RAM 

For ATARI 

48K RAM BOARD FOR THE 400 
with Lifetime Warranty 

• H ighest qual ity ava ilable 

• Reduces power consumption 

• Reduces heat 

48K Board (400 ) $240 
32K Board (4oo/ soo) $100 

FREE SHIPPING ANYWHERE JN U.S.A. 

INTEC 

PERIPHERALS 

CoRP 
906 E. Highland Ave. 

San Bernardino, CA 92404 

(714) 881-1533 VIS4' -
ATARI . 400 , 800 are T rademarks o f ATAR-I. I nc . 

FIRST BORN IN 1978! 

Now Available For Atari Computers 
ForApple Computers 
For CPM Based Computers 

CCA Data Management System 
Uses Features And Capabilities 

• Business 	 • Long record lengths 
Accounts Receivable • Up to 24 fields per record 
Accounts Payable • Not Copy Guanled 
Inventories • Alpha numeric Items 

Bil ling • Numeric only Items 
Lists and Rosters • Add, update, scan, etc. tiles 

• Home Phone lists • 10.Level sort ascending, descending, 
Budgets, Hobbles allows alphabetizing data file. 

• Contact your local dealer for 
details or write us for our catalog 

$ 99.50 
150.00 
225.00 

DIVISIO N O f CUS10M ELECTRO NICS, INC. 

SOFTWARE 
238 £-change St., ch;copee. Mouochuselh 01013 


(.fl3) 592.,761 

Mo&tertord &. VISA Accepted 


• O.Oler And Distributor lnquiriel ln..,it.d 
• Closed Mondoy1 - Open DoHy T.I 5'30 - f r;doyi T.I 8 



ICKSTAND 

For Atari Personal Computers 


K-BYTE 
K-STAR 
PATROL™ 
Confronl lion between lar Ships and 
Alien Uack hips test wils and physical 
skills as inlergalaclic leeches invade 1he 
lerrilory! 

The leild Sw Ship mus1dest rO\ 1he Al1eri r\ llack 
Ships a.s lhe~· maienalize. wh.ile elim.1ria1ing ln1ergaladic 
Ll"l'Ches that invade the temto~ The Star Ship muitJ 
also reptrmsh !Is force Fidd Enerio penodl(all), b~ 
d1\ m~ bt.1._,ttn mwmams mlo lht ll}dr ~ 

I " Seu Paiml ofltri 1en \l'CIUH of pla) rach 
~nt $«tor require.<. .i rralrr ~rt'\.' of 
haod 'mind coord1na.1ion. tht Alten foru" I i\(' dnd 

Precision "ARCADE" action now assured 
for Personal Home-Computer games! 

• R duces Hand & Wrist Fatigu 
• Higher Scor s Thru Sett r Control 

OF ANY 1(-Btr& PROGRAM= 
.. 

I I I I _I-I II.. ..•......... 

K-BYTE K-BY f E K-BYTE 
K-RAZY K-RAZY K-RAZY 
KRITTERS ™ SHOOT-OUT™ ANTIKS™ 
f.x ci lem nl .. Fast Action ... Challenge 
.. and more are ensured for enlhu sia ts 

with Command Ships batt ling Ali en Kril· 
lers and Pa1rols with supe rm issiles! 

pace Command rs ... Alien Forces 
... Laser Weaponry . .. and more.. to 
challen ge th e mental and physical 
dex terity or any enthusiasl! 

Invading. Enemy Ants ... Anteaters ... 
Torren1ial Rains ... and Enemy Eggs will 
chall enge the skills ol any computer game 
enthu siast! 

l hl' Command Ship is ch11len~ 10 a~·cnd or use 
··supe rmis.s1 les" 10desiroy1t.e eig'ht columns of Al ien 
'111 tcr~ beam1n'1 down on the Star Base Regu lar 

mu.silo ..., ,11 tlimmate lhe Fr"'fall1~ ners 
deswid1ng al \ arloui spefrls dlld frrqutnocs 11 lht 
Command Shep 1 h11 . Ille I~ Sanllallon Crt..., will 
remo\t 11 from lht ){rttn 

KRaz~ Knller\ offer. lei lt\el' uf pla~ r.uh 
rt'J)ft5enlln a ~realer degree ol d1ffirul1~ .tnd m IO'I 

The ob1ec1 of the game is 10 ad\'ance 1he Space 
Commander in10 1he Alien Con lr ol Secrors. eliminate 
lhe Al""1 Forres wth Laser Weapon!) and esG1t< from 
lhe lit'CIOT 

The rf'Jiud for t5CIJ>C" IS ad\'iflCt'.'ffiCRI !RIO I~ nel.1 
stttoc 'ir\en l;('don n aU. each rtprestnim" i ~reairr 
dtitl't' ol d.lhcult) \o 1'111'0 games or gamt lt:vtb irt 
ah~r .u 1tw- Al.co Coorol oo are crea a1 random 
..., 11 nulhon~ of cumbmanons of bamca and &apt 

The pl•)et mu~ guide lhe While Anl salel) 1hro11gh 
the maze of tunnels m lhe Amhill while a\'01dmg 1he 
Enemy nls, lht An1eaier and tht unpredJCtable Ram 
Floods Ht mu~ •bo d<posll and pnX«t Wh~< E 
10 perpd~t the >peeit and eat lht Entm} E lu 
prennl <hem from h.ltching 

»R"J Ant oll<r"ht playtr a cllot<t ol ~' m.uo 
and 99 !<\ti of d,ffKul~ Each subS<qutnt l<\d 
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When an interrupt takes place, an SEI-type lockout A Monthly Column 
automatically takes effect, so that another IRQ 

Machine 

Language 

Jim Butterfield 
Associate Editor 

If I May Interrupt 
The 6502 goes about its job, executing instructions 
at lightning speed. As each instruction is completed, 
the processor checks: should this process be 
interrupted? 

There are two kinds of interrupt, called IRQ 
and NMI. They have different features and uses, 
but they share common characteristics. They may 
only take effect when the current machin~ language 
instruction has been completed. At that time, the 
address of the following machine language instruc­
tion is pushed to the stack together with the Status 
Register. Then the machine gets an interrupt 
address stored high in memory, and starts to ex­
ecute instructions from that address. At a later 
time, when the interruptjob has been serviced, an 
RTI instruction will cause the previously stored 
information to be reclaimed from the stack and the 
interrupted program to.continue. 

Interrupt is high priority. It tends t~ be used 
where fast response is vital. D?n 't th:ow 1t aw.ay on 
some unimportant job which 1s not t1me-sens1t1ve; 
save these big guns for a real time crunch. I tend to 
recommend the following priorities: if you can, use 
straight coding; if you need to, use a timer or two; 
if you must, use interrupt. . 

Because an interrupt stops the work m progress 
to handle a special rush job, users often tend to 
think of it as instantaneous. Not quite. Don't forget 
that there's a variable wait to complete the instruc­
tion under way (up to seven cycles) in addition to 
the fixed delay of seven cycles while the interrup.t 
does its bookkeeping work. The ~ffect o~ the vari­
able wait is "timingjitter" - occasionally important 
even though the time involved is small. 

The Big Two 
IRQ- Interrupt Reque.st- is the less powerful of 
the two interrupts, but it's usually easier for th~ 
programmer to handle. It may be l.ocked out with 
an SEI instruction (Set Interrupt Disable) to prevent 
interruption from .striking at a? embarrassing mo­
ment; the lockout 1s released with CU (Clear In~ 
terrupt l)isable). Using S~I/CLI adds to the possible 
timing jitter by a substanual amount, of course. 

interrupt will have no effect until RTI releases the 
lockout. This is handy for the programmer - he 
knows that the code in his IRQ type system wi ll be 
free from further interrupts. 

NMI- Non-Maskable Interrupt- is more 
powerful and less controllable. It cannot be locked 
out. As a result, the programmer has to be much 
more careful in sensitive areas: for example, 
changing the interrupt vector itself can be a ticklish 
job since the coding cannot prevent the NMI from 
striking in mid-change with potentially disastrous 
results. To add to the complexity: an NMI could 
cause an interrupt, and while it is being handled, 
another NMI could interrupt again . Careful coding 
is needed to avoid data corruption if such a 
multiple-level interrupt is anticipated . 

There's another fundamental difference 
between IRQ and NMI. IRQ is level-sensitive: 
when the IRQ pin on the 6502 chip receives a low 
level, interrupt is being requested. NMI, on the 
other hand, is edge-sensitive: when the NMI pin 
on the 6502 chip goes from high level to low, a 
"latch" is triggered within the chip that will signal 
that NMI needs attention. Think of it this way: if I 
held the IRQ pin low permanently, the computer 
would be continuously interrupting. It would go 
into interrupt, do the job, and upon completi.ng 
with RTI , the interrupt would take place again 
since IRQ is still low. In contrast, if I pulled NM I 
low permanently, I would have only one interrupt 
- the one that was triggered when the signal went 
low. A new "edge" would be needed to trigger 
NMI again . 

IRQ Latches 
This gives us two seemin~ly conflicting req~ire-. 
ments for the interrupt signal at the IRQ pm . First, 
it must remain active until the interrupt takes 
place; too brief an IRQ signal might be missed 
entirely. Next, it must be tu~ned ~f~ before the . 
interrupt coding completes Its.activity, o.r RTI will 
just cause a new interrupt. This seems difficult ­
not too fast and not too slow - but, in fact, we accom­
plish the job very easily with the help of extra 
chips. 

Most of the interface chips (the best known to 
6502 users are the 6520 PIA and the 6522 VIA) 
contain latches that may be set by the external 
interrupting circuits, and reset by the 6502. F?r 
example, if a timer counts down to ze~o and signals 
an interrupt, this will be latched and signalled to 
the 6502 . When the 6502 gets around to servicing 
the interrupt, it can switch off the latch._ 

This system of latches allows many mterrupts 
to be received and forwarded to the processor 
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PROFESSIONAL TAX 

PREPARATION SYSTEM 

WILL PROCESS THE FOLLOWING SCHEDULES AND FORMS: 

1040 
LETTER SCHEDULES A, B, C, D, E, F, G, SE 
NUMBERED FORMS: 3903, 2.106, 2.441, 3468, 5695, ZZlO, 
and 1040-ES 

STATE TAXES FOR: PA, CA, NY, NJ, MA, IA, 
and FL property. 

Husband, Wife , and Joint forms prepared simultaneously. 
Prints direct ly onto tax forms. 

Aid for Search and Retrieval of Text 
To the usual Data Manager record format ASERT adds an 
area of FREETEXT, for all those "odd" bits of information 
that don't quite fit anywhere; and 180 SEARCHWORD fields, 
a unique system of coding with powerful search capabilities. 
Now used by Real Estate Agencies, Employment Agencies, 
Schools, Travel Services and Libraries across the U.S. and 
in Europe, ASERT makes the filing cabinet obsolete! 

11,000 CHARACTER "VIRTUAL" RECORD LENGTH 
INTERFACE VlITH POPULAR WORD PROCESSORS 
COMPILED FOR SPEED 
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chip. The computer can then interrogate the inter­
face chip and find out what caused the interrupt. 
There might even be two events calling for service 
at about the same time. The computer can decide 
to service one of them, turn that particular latch 
off, and do the job. The moment it gives RTI the 
other event (whose latch is still locked in) will re­
interrupt and be serviced. It works out remarkably 
elegantly. 

The interface chips may have external ports 
or built-in devices such as timers and shift registers 
which are allowed to cause interrupts. Each of 
these may be logically connected to or disconnected 
from the interrupt line. It seems complex at first; 
but a little practice wilJ show the system to be 
straightforward and logical. 

Registers 
You may recall that only the instruction address 
(Program Counter) and Status Register (sometimes 
called the PSW) are saved on the stack during an 
interrupt. If you plan to use the A, X or Y registers 
during your interrupt processing, you must save 
them by pushing them to the stack. Just before 
giving RTI , bring them back. Your interrupt 
must be truly "invisible" to the code that was 
interrupted. 

It's quite easy to implement interrupt. You 
must be especially careful; debugging is much 
more difficult for this type of code. 

Try to keep your interrupt code short, and let 
the "background" program pick up and do most of 
the work. The briefer the interrupt program, the 
more often you'll be able to service interrupts; that 
will often yield a more powerful system. 

Be very careful that a long interrupt doesn't 
disturb a critical timing process in background 
code. More than one thermal printer has had its 
head "smoked" by a sluggish interrupt that didn't 
know that the background program was waiting to 
turn the heat off. C 
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• 	 We sell and service only VIC-20 
Computers! 

• 	 We have more in stock merchandise 
than anyone! 

• 	 We give the best service in the USA! 
• 	 One day delivery express mail! 
• 	 We handle warranty and service within 

24 hours! 
• 	 We give 15 day free trial on all 

merchandise! 
• 	 We mail refunds within 24 hours after 

receiving returns! 
• 	 We have over 400 programs - 270 

educational tapes - programming 
aids - business - home - games! 

• 	 We mail free catalogs - specify 
category you desire! 

• 	 We accept Visa and Mastercard - plus 
we ship C.0.D.! 

• 	 We are the first to offer new "in stock" 
items! 

"BUY YOUR COMPUTER'S CHRISTMAS 
PRESENT NOW!' I 

1. UP TO 60K EXPANSION MODULE 
Aero space designed - 6 slot - add up to 
6 cartridges - switch select any program. 
Start and stop any program with reset 
button - not necessary to remove 
cartridges or turn off computer, saves time, 
television and computer (one year warranty) 
List $149.00 - Sale Price $109.00. 
2. 24K RAM MEMORY EXPANSION 
Increase usable RAM programming power 
800% (28, 159 bytes free). Expands your 
total memory to 49K. Plugs in direct, does 
not require expansion module! List $189.00 
- Sale Price $149.00. 

WE LOVE OUR CUSTOMERS! 

PRDTECTD 

A Game Featuring Your PET at its Best!!! SK of High Speed 
Machine Language Action- Real Time Scrolling- Dual Player 
Option Specify OLD/NEW/4.0 Roms and Disk/Cass 

ENTERpRIz Es (FACTORY DIRECT) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382·5244 to order 
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This is a short and very useful addition to VIC. Some 
PETICBM computers allow you to stop a LISTingfrom 
scrolling and then start it up again. This "Pause" feature 
adds that capability to VIC (any memory size). Type in the 
first line very carefully- it's got to be exactly as printed. 

VIC Pause 
Doug Ferguson 
Elida,OH 

For VIC owners who have not bought a printer 
yet, studying a BASIC program by using the LIST 
command can be tedious. The screen displays only 
about 20 lines at a time if you hit the STOP key. 
And then the only way to re-start at the point at 
which you stopped is to retype LIST - again and 
again. Even the CONTROL key is not much help; 
the lines still move by too fast for more than a 
superficial look. What is needed on the VIC-20 is a 
PAUSE key. 

For months I have been trying a method for 
the PET from G. H. Watson's "Linelist" program 
(in COMPUTE!, September 1981, #16), but without 
total success. At least the experience taught me a 
lot about disassembling the BASIC ROM. Finally, 
with the help of Eric Brandon's advice (COMPUTE!, 
May 1981 , # 12, pg. 126) I discovered an alternate 
method which patches into the hardware interrupt 
vector. This vector in the VIC is located at 788 and 
789 and contains the low-byte/high-byte jump 
vector $EABF which the VIC visits every 60th of a 
second to check the STOP key, to update the clock, 
and to do other chores. 

The routine which I have "persuaded" the 
VIC to jump to every 60th of a second is very similar 
to Mr. Watson's: to pause a LIST, hold down the 
SHIFT key. The SHIFT key is the ideal PAUSE 
key because it can be "locked" with the SHIFT 
LOCK key. This allows totally hands-free operation 
so that you can study (or copy in longhand) your 
BASIC program a few lines at a time. 

I have written the machine language loader 
without DATA statements in case you want to add 
the PAUSE feature to a program which may already 
contain conflicting DATA statements. I preferred 
the cassette buffer as a house for my 26-byte mas­
terpiece because this area stays stable regardless of 
memory expansion of the VIC. 

I used location 888 as a start point because I 
thought it easier to recall than other traditional 
cassette buffer addresses. Please note that the first 

line is a very tight fit; type no space after the line 
number, and consider the final quotation mark 
optional. 

63997 A$="12016913314l02000316900314102100308809 
6032159255169001044141002208246076191 
234" 

63998 P=l:FOR X=888 TO X+25: POKE X,VAL(MID$(A$, 
P,3)): P=P+3: NEXT 

63999 SYS BBB 

When you have finished (carefully) typing the 
loader, execute with RUN 63997. (With an 8K 
expander, the VIC may give you an ILLEGAL 
QUANTITY error. Assuming no errors in your 
typing of the program, try again several times. The 
unexpanded VIC does not have this trouble with 
string variable manipulation.) After a successful 
RUN, feel free to delete lines 63997 - 63999. 

Now it's time to test your new PAUSE key. Try 
it by freezing the blinking cursor (on or off) with 
the SHIFT key. Next, press RUN/STOP and hit 
RESTORE to clear the screen. Note that the SHIFT 
key does not operate as before. The RUN/STOP­
RESTORE technique returns the hardware inter­
rupt vector to its normal contents. If you wish to 
"freeze" a LIST again, merely SYS 888 to reactivate 
the PAUSE feature. 

Be Sure To Tum It Off Before SAVEing 
It is essential to deactivate by the RUN/STOP­
RESTORE method when you are not using the 
PA USE feature. For one reason, any 1/0 operations 
(such as a SA VE of whatever you have been debug­
ging) require that the hardware interrupt vector be 
returned to normal. (Also remember that a SA VE 
uses the cassette buffer where the PAUSE routine 
lives ; you may expect to lose the PAUSE feature 
after a SA VE or a LOAD.) 

Another reason to deactivate the PAUSE is 
that shifted characters such as uppercase and 
graphics are strange to type, in that they appear 
after you let up on the SHIFT key. Even worse is 
the loss of repeat keys such as cursor-up and -left 
and the disappearance of the cursor when it moves 
rapidly right or down . 

I bet you're wondering if there are any other 
drawbacks to my idea. Well, yes. When you do SYS 
888 to activate the PA USE key and you do try to 
freeze a LIST, you will occasionally get a kind of 
"ripple" on the screen which causes a line to be, 
more or less, repeated twice. I believe that this is a 
tolerable annoyance, especially if one remembers 
that the upper half of these "paired" lines is always 
correct. 

By the way, the PAUSE will also work when 
you RUN a program. However, if you only want a 
PAUSE feature for this reason, there are much 
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better ways. Lines 132-136 of Amihai Glazer's 
"Amortize" program (COMPUTE!, May 1982, #24) 
are just perfect in the main routine of any BASIC 
program in which you want a PA E. 

The a sembly listing that follow was written 
on Eric Brandon's excellent assembler program 
(COMPUTE!,June 1981, #13). It required memory 
expansion and a few TAB changes. 

HIV =$03 14 
INTRPT =$EABF 
SCNKEY =$FF9F 
PAUSE =$0385 

l * 888 
2 HIV 788 
3 INTRPT $EABF 
4 SCNKEY $FF9F 
5 0378 78 SEI 
6 0379 A9 85 LDA #$S5 
7 0378 SD 14 03 STA HIV 
8 037E A9 03 LDA #$03 
9 0380 SD 15 03 STA HIV+ 
10 0383 58 cu 
l1 03S4 60 RTS 
12 03S5 20 9F FF PAUSE JSR SCNKEY 
13 0388 A9 01 LDA # 1 
14 038A 2C SD 02 BIT 653 
15 038D DO F6 BNE PAUSE 
16 038F 4C BF EA JMP INTRPT 

Here are a few notes on the assembly listing. 
Lines 5-11 change the hardware interrupt vector 

(HIV) to $0385 (PAU £);the EI and CLI are 
necessary to make the computer wait until both low 
and high bytes are changed. I used a BIT test 
b caus location 653 a l o determ ines the CON­
TROL key, which is often used to slow down a 
LIST. The whole thing ends with JMP INTRPT to 

send the VIC where it had intended to go. Lines 
12-15 are just sort of a detour. 

Th is has been my fir t real foray into ma­
chine code, and I wou ld appreciate any helpful 
comments. © 

Intelligent Software 
For the VIC-20 + 64® 

Word Processor (12K, prinier required; $30). Probably the 
most useful application program available for the VIC. Screen 
editing for text, pagination and margin skipping, left- and right­
justification, cassette and disk file capability, easily modified for 
RS-232C Output. This ad was created using W/P. 

Copycalc (5K or SK-up; $20). An electronic spreadsheet. 
Enter numbers into a visible matrix using the VIC's screen editor; 
touch a key and see the results. Ideal for budgeting, forecasting. 

Also available: Mail List (12K, printer required; $20); W/P 
Plus (includes M/L, disk requi red; $50). All programs include 
documentation. 4016 versions available; Please specify hard­
ware configuration. Prices include shipping; Calif. residents add 
6%. Catalog available. 
William Robbins, Box 3745, San Rafael, CA 94912 
~---· .. When you're through playing games. ______. 

VIC-20* 
GAMES 

Cartridge: 
Spiders of Mars ...... .. . 
Outworld .... .. ...... . . . 
Cloud Burst ............ . 
Alien Blitz . . . . . . . . . . . . . . . 
Renaissance ............ 
Amok .. .. . .. ... . ... ..... 
Meteor Run . . . . . . . . . . . . . 
Sots & Mets ..... .... . ... 

Cassette: 
Simon ................. $12.00 
Amok ..... . ...... . ...... 20.00 
Subchase . . . . . . . . . . . . . . . 20.00 
Alien Bl itz .... ... .. . ..... 20.00 
The Alien . . . . . . . . . . . . . . . . 20.00 
3-D Maze ......... ...... 12.00 
Raceway . . ... . .... .... . 12.00 
Kosmic Kamikaze ....... 20.00 

* * 

SOFTWARE 

. ... .............. $12.00 

. . . . . . . . . . . . . . . . . . . 20.00 

... . ............ 20.00 

..... .... ....... 16.00 

Educational: 
.......... .. . .. $20.00 

Space Div.. .... ......... 12.00 
Long Div. . . . . . . . . . . . . . . . . 12.00 
Super Hangman . . . . . . . . 16.00 

Hardware: 
Buti-3K ROM ..... ...... $72.00 

* * 

TO ORDER SEND CHECK OR MONEY ORDER TO: 
MOOSEWARE INCORPORATED 

Post Office Box 17868, Irvine, California 92713 

- California Residents Add 6% Sales Tax ­

WRITE FOR FREE BROCHURE & ASK ABOUT THE MOOSE CLUB. 

CLUB MEMBERS RECEIVE SPECIAL DISCOUNTS ON All PRODUCTS SOLD. 
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What is ASCII? How and why is this special code used to 
communicate between one computer and another? Some 
computers make slight modifications to the code which 
must be talwn into account when sending messages lo a 
different model. The Atari uses 155 to standfor a carriage 
return, for example, where most computers use 13. To see 
what the code number 77 looks Lille to your machine, you 
can type ?ASC(77). Whatever character shows up on 
screen i the meaning of that number. OJcourse some are 
special cha raciers. ? ASC(13) will genera II)' pe1fonn a 
carriage return. For a comj1lete table ofstandard ASCJJ 
codes, see COMPUTE!, July 1982, p. 140. 

Telecommunications: 

All About ASCII 

Michae l E. Day 
Chief Engineer. Edge Technology 
West Linn. OR 

ASCII is an acronym for American Standard Code 
for Information Interchange. lore pecifically, it 
is a definition of a code that is used in most com­
puters to store and transmit information. 

The computer works with information in bits 
or "on/off conditions" of its memory cells. This 
means that in order for it to work with numbers 
and letters it must work with them as a group of 
on/off bits. The ASCII code defines the represen­
tation as seven bits, while most computer systems 
deal with numbers and letters as an e ight-bit code 
sequence, with the eicrhth bit being used internally 
by the computer for its own purposes. The seven 
bits can be formed into 12 possible combinations, 
with each combination repre enting a single char­
acter or letter. These 128 characters are broken 
down into 52 upper and lowercase letters (A-Z & 
a-z), ten numb rs (0-9), 33 special chan1cters (in­
cluding the space), and 33 special "control' charac­
ters. ASCII is a non-shifted code; that is , any of the 
seven-bit code combinations represent a unique 
character. 

BAUDOTCode 
BAU DOT. on the other hand , is an example of a 
shifted code. BAU DOT code uses only five bits to 
represent information. As a re ult, only 32 possible 
combinations are a ailable. In order lo use this 
method, some decisions had to be made as to what 
information would be allowed to be represented. 

The first thing thrown out is the lowercase 

letter, as information can be maintained in upper­
case only without destroying its meaning. Next the 
special control functions are reduced to the bare 
minimum needed - carriage return, line feed, and 
space. The 26 uppe1·case letters and the three 
control functions use up 29 of the available codes. 
We cannot fit the ten numbers in the three re­
maining codes, so we have to go about it in a dif­
ferent way. 

The numbers and some special characters are 
provided for by setting aside two of the remaining 
codes as shift functions. A shift code changes the 

The ASCII code standard... 
permits most computers to 

talk to one another. 

definition of all fo llowing codes, until another shift 
function directs a return to the original code rep­
resentation. By u ing shift functions , it i possible 
to almost double the number of character that can 
be represented by the same 32 codes. The final 
remaining original code is not used and is referred 
to as a blank or null character. 

The null character is used in the B UDOT 
code as a non-operational code (it is ignored if it is 
encountered). The reason for this requirement is 
the way the machines function. When data is trans­
mitted, it is sent in serial form, or a bit at a time, to 
the receiving equipment. The old teletype machines 
which sent and received this code used current 
flowing through a wire (or not flowing) to represent 
the on or off bit condition . The problem with this 
wa that , if the wire' as broken (which happened 
quite often), it was the same as sending a continuous 
stream of off bits, which of course repre ent one 
of the possible codes. By ignoring this particular 
code, at least the machine wouldn't spit out reams 
of pape1· if the wire did get broken. 

The shifting codes were called the letters shift 
and th figures shift, which corresponded to th 
functions they performed. That is, when the letters 
shift was sent, it meant that all the codes that fol­
lowed would represent the letters A-Z. The figures 
shift meant that all the codes fo llowing would 
represent numbers and special characters. The 
individual codes were assigned to the various letters 
in a way to ensure a minimum number of en-ors 
occurring in transmission , so that when an error 
did oc ur it would be noticeable. The letter shift 
code wa chosen to be all on bits; this was to help 
both in transmission error problems as well as 
easing editing for transmission. 
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Erasing And Editing 
The all-bits-on code has a special function . Infor­
mation used to be stored as holes punched in a 
paper tape. If a mistake was made during creating 
this tape, then a new one wou ld have to be made. 
As with most writing, however, the mistakes were 
often caught as they were made. With the letters 
shift code being made up of all on bits, all that was 
needed to wipe out the bad code was to back up to 
that section of tape and type the letters shift, which 
punched out all holes on the tape, changing an y 
code on the tape to the letters code. The disadvan­
tage to this was, of course, the possible inadvertent 
shift to letters case which required a following 
figu 1·es shift (if that was the case that you were in) . 

When the ASCII code was developed, the 
paper tape method was still in use, so mistakes 
were taken care of with a special function code 
ca lled a rubout. The rubout code works the same 
way as the null code: when it is encountered it is 
ignored , except that it has the additional editing 
function of punching all holes in the tape to wipe 
out the existing code. 

Smarter Editing 
When computers came along, and it was possible to 
add some intelligence to the editing process, the 
rubout was used to te ll the computer to back up 
and e rase the last character that was typed. Since 
we were still using a printe r· though (one that did 
not know how to backspace at that), it was still 
difficult to deal with the information as it was 
written. Severa l ed iting methods were tried to 
ove rcome this problem. One of the most common 
methods was to simply print the character again as 
it was deleted. This tended to make the result 
rathe r confusing, but it did provide a way for the 
computer to indicate that it had performed its 
function. 

As backspacing printers became available, 
another method of ed iting came in to being: when 
the rubout key was depressed , the printer would 
back up and strike over the previous character with 
a backslash or some other character. It would then 
wait for the next character to be typed. I f it was 
another rubout, it wou ld back up and strike over 
the previous character. If the next character typed 
was not a rubout, then the printe1· would move the 
paper up a line and strike the character on the line 
be low the original character. Anothe1· editing 
method sometimes used because it's easy on a 
computer was simply to ignore the entire line just 
typed and start over again . T he operator indicated 
this method by doing a ca rriage return. 

When video terminals came along, the editors 
took on a sl ightly different approach to the prob­
lem. The video terminal was capable of truly re­

moving the wrong character from the text as it 
appeared on the screen. Since the rubout key was 
already being used for the printers , the backspace 
was used to back up and erase the previous charac­
ter. Since the error was trul y erased from the sueen , 
the1·e was no need to go to the next line, so the 
backspace simply remained in that character posi­
tion after it was done. The usual seq uence involved 
was to backspace, space to e rase the character that 
was the re, and then backspace agai n to return to 

the e rased character's position. 
Now the printer tends to be relegated to t:-he 

side to be used on ly when the text is read y to be 
printed. The exception is in poi-table or very low 
budget operations where the prin ter must se rve as 
both the editing device and the printing device. 

The video termina l has grown from a "glass 
teletype" to what is now ca lled full-screen editing. 
Full-screen editing is an ex tension of the backup 
and e rase fun ction, except it is enonnously more 
powerful. Anything that appears on the screen can 
be directly altered by moving the current position 
indicator (the cursor) to the position you wish to 
modify and simply typing over it , deleting it , 01· 
inserting new information . T he full-screen editor 
has the advantage of being quite easy to use since 
what you see is what you get. 

Taking things a step furth er , we end up with a 
full-blown word processing system where not only 
can you change the data as it appea rs on the sc reen, 
but you can also move it around, add in whole new 
sections from storage, format the way it is to be 
printed , and even have it check your spelling. 

Who knows? Maybe next it wi ll start writing 
th ings for us, and we can just sit back and enjoy 
the show. 

The Origin Of ASCII 
As you can see, the ASC II code was develo ped as a 
result of the in teraction between the needs of the 
equipment and the needs of the operator. 1 his is 
an important aspect of equipment design and is 
o ften the dividing line between good and bad 
machinery. It should be remembered, however, 
that the coding system used is just that : a coding 
system. It can be changed , modified , compressed, 
or expanded , and many other things can be done 
to it following standa1·d cod ing theories. The ASC II 
code standard is simply the1·e because it is the 
common element tha t permits most computers to 
talk to one another. This of course doesn 't mean 
that a ll computers use the ASCII code standard. 

A very early code system used on punched 
ca rds was a ten-bit code, la te r ex panded to I 2 bits, 
called the Holle rith code. An outgrowth of the 
Hollerith code was the BCD (Binary Coded Deci­
mal) code, which was a simplification of the 



Ho lle rith ode. 
The BCD code uses six bits to represent 64 

po sibl code combinations. Later on, due to the 
need of th com put r tern , th i ode was 
xpa nd cl to e i ht bit a11d ca ll d EB DI C, for 

Expand d Binary .ocl cl D im al Int rchange 
Code. 

By thi time the cod had b come qu ite a me , 
what with a ll th expan ion and xte nsion . Th 
A C I I code was then dev loped by the Am rican 
·a tiona l tandard Institute ( SI) to simplify 
ode ~ 1 se - to make th code ea i 1- for nnchines to 

use, as we ll a ea. ier for· huma ns who had to use it. 
T h main improvem nt wa to pla a ll leuer. in 
s qu ntia l ord r o that it b cam a i r· for the 
com put r to son out information . 

T he r are man y other codes in u e in com­
pute r and othe r eq uipment, each hav ing been 
cl ve lop cl to sa ti . fy a pa rti ular nc cl - electr i 
cod e to m han ica lly control the e lectri typewri­
1. r; Addr . ogra ph code to con trol ddr s ograph 
mac hin es; ev n segment code to dri\ e seven seg­
me nt r ad out ; Gray code to prov ide pos itiona l 
i11format io 11 of rotation al cl vices; a nd a slew o f 
error cor rec ting a nd detec tin g od d igned to 
provid e a rnor rror- free information now. © 

SMITH CORONA® 

Daisy Wheel Printer/Typewriter 


with Letter Quality Printing. 


RS232 or I EEE-488 

Interface Included. 


Use with CBM, Apple, Atari, 

and Others. 


OTHER ELECTRONIC TYPEWRITERS AVAILABLE WITH 
INTERFAC'=. 

Albany Typewriter & Computer 
923 San Pablo Avenue 

-=- Albany, CA 94706 • 
- (415) 526-1959 

!'Wl~"'lllll TECHNICAL 
·-- ~'SALES 
-"'. ATARI. Special of the Month 

~ 800 48k 
~Now $739. 5(2'{;~ 

NEW PERCOM 
Disk Drive 400 L~- ~~ ~ 
for AT AR I 
IN STOCK __,$279. -~ ATARI. _____ 

ATARI 800 16k S669 AXLON RAM DISK S395 
w48k 739 VISI CALC 189 

ATARI 400 16k 279 DATASOFT TEXT WIZARD 88 
810 DISK DRIVE 449 FILEMANAGER 800 88 
410 PROGRAM RECORDER 79 APX PASCAL 42 
850 INTERFACE 179 VOTRAX TYPE "NTALK 325 
820 IMPACT PRINTER 264 JAWBREAKER (d isk or tapel 16k 24 
222 THERMAL PRINTER 264 ZORK I/I I 36 
825 80 COL PRINTER 629 DEADLINE (DISK) 44 
830 MODEM 148 CENTIPEDE (CART) 35 
32k RAM BOARD 89 PAC-MAN (CART) 35 
MICROSOFT BASIC fig CAVERNS OF MARS (DISK) 32 

(::commodore 
C. ITOH 8510 PROWRITER S48s VIC-20 
C. ITOH F-10 CALL 
EPSON MX-80 CALL 
OKIDATA 82A 485 

CALL FOR 
OTHER PRINTERS 
CALL TOLL FREE 

1-800-343-0854 
In MA (617) 969-1790 

BMC 
COLOR 

13" MONITOR 295. 
MAXELL DISKETTES 

Box of 1 O $29. 

,,.w1-,,.~, ~:1c~~~~~1a!a~~~ Newton, MA 02154 
••• • Out of State 800-343-0854­

ln MA 617-969-1799 

Do not send cash. Personal checks take 2 weeks to clear. Add 
4% for MasterCard and VI SA. 20%deposit req_u ired for COD. 
UPS charges added. We cannot ship to P.O. Box. Al l prices 
subject to change without notice. Delivery subject to availabil­
ity. In-store prices may vary. Not responsible fo r typo­
graphical errors. 

ASSEMBLER/ EDITOR 47 STAR RAIDERS (CA RT) 42 IN STOCK ITEMS SHIPPED WITHIN 48 HOURS 
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There's a bit ofa /Jroblem with the \ IC INPUT command. 
Tlu'se suggestions will keep you out ofdifficulties when 
you are '·prompting" questions and ex/u'cling to IN P UT 
a11 answer. 

A VIC Bug 
Jim Law 
Toronto 

For Commodore PET users, one of the most lalked 
aboul commands is the INPUT statement. Specif­
ically, how do you prevent a user from stopping 
the program by hitting the RET RN key on an 
empty line? When Commodore designed the VIC­
20 they decided Lo do something about this pe rsis­
tent problem. They decided that if a user pre ses 
RET UR1 and nothing else, the value(s) of the 
input variable(s) should remain unchanged and 
the pro CTram should continue. 

10 J=77 

20 INPUT " GIVE ME A V ALUE";J 

30 PRINT J 


When the above program is R N on a PET 
and the user hits only RET URN when as ked give 
me a val ue,'' the program stops and line 30 is neve r 
executed. If RUN on a VIC-20 , the program will 
continue to line 30 and the unchanged value, 77, 
of the variable j will be printed. (If ou want to 
break out of a VIC IN PUT sta tement. press RUN/ 
STOP and RESTORE simu ltaneous ly.) But there's 
a bug in this. 

The INPUT Problem 
In 40 column PETs of any vintage is an operating 
system feature called the line-wrap table. This 
allows the PET to link two screen rows together lO 

get an 0 column line. In the VIC the line-wrap 
table is able to link up to four 22 column rows 
together to make one 88 column line. Without it, 
the VIC's full-screen editor would be unable to 
handle lines longer than 22 characters. 

If a VIC INPUT tatemem places the input 
'Lll"Sor anv\\'here other than on the first screen row 
of a multiple-linked line, the I P T statement will 
erroneousl y return the entire multiple-linked line 
to the input buffer for par ·ing. 

What this means i that if you ha,·e some row 
which a rc linked togethe r to mak a 44, 66, or l , 

column line and the input cu rsor i not placed on 
the first screen row of one of these multiple lines, 

' the INPUT statement will "crash" or return a 
wrong value. If your prompt is on an un-linked 
line , you'll have no problem. 

Suppose we ha ve a very simple program to ask 
for a person 's name and then print it on the 
screen: 

IO PRINT "[CLEAR)"; 
20 INPUT "TYPE YOUR NAME AND PRESS 

RETURN";N$ 
30 PRINTN$ 

On a PET this works great, and if Fred is using 
the program he gets back "Fred " on the sc1·een. On 
the VIC, he get back "type your name and press 
return? Fred". The prompt in the INPUT state­
ment in line 20 ("type your ...") is longer than 22 
characters and is printed over the end of the first 
row , creating a 44 column line. When Fred pressed 
RET RN , the entire 44 characters were reLUrned 
to the input buffe r , leading and trailing blanks 
dropped and the result assigned to the variable 
N$. This works even if Fred did nothing other 
than press RET RN. 

The fun is ju t beginning. 

10 PRINT "[CLEAR]"; 
20 INPUT "HOW OLD IS YOUR GRANDMOTHER" 

;AG 
30 PRINT AG 

No ma tte r what Fred types in response to this 
prying question , a ll he gets back i : "?redo from 
start". If he types "83"[RETURN], then : "how old 
is yolll- grandmother? 83" gets moved to the input 
buffe r ; leading and trailing blanks are 1·emoved ; 
and the computer att mpts to convert "how old ... ·· 
into a number for ,·ariable AG. Forget it. Fred . 
vVon 't work. 

If your prompt is shorter than one line . eve ry­
thing gets sorted out correctl y and the ·talemem 
works as ex pected . Usua ll y. Long IN PU1 prompts 
are not the on ly way to get linked screen rows: 

10 PRINT "[CLEAR]LINE #I " 
20 INPUT "[HOME][DOWN] FROM LINE # 2";X$ 
30 PRINT X$ 

Be sure to put a bunch of spaces followed by a 
quote mark after "line# l " on line l 0. This sets the 
trap. 

If line 10 were not there, th is program \\'Ould 
work fin e, as the value of x would be assigned 
from a non-linked line. But line I 0 crea tes a -t4 
character line at the top of the screen. The INPUT 
statement then types over the second row of the 
screen which i also the second sc reen row in the 
44 characte r line crea ted in line I 0. The va lue 
returned to x$ and printed in line 30 could be : 
' line# I from line #2 ? hello". 



The One Sure Cure 
The only sure ways to make sure the rows from 
which you wi ll input are not linked are: I) clear the 
. creen - th is clears the line-wrap table to all un­
linked rows; and 2) scroll off lhe bottom of the 
screen - any new rows placed at the bottom of the 
screen are always single. In addition , if you have 
any long prompls, put lhem in eparate PRINT 
stalemcnls before your INPUT and do not use a 
semicolo n or a comma at the end o f the PRI NT. 

10 INPUT " (CLEAR] WHAT'S YOUR NAME" ;N$ 
20 PRINT "THE INPUT IS ON A SEPARATE LINE" 

: INPUTX$ 
25 
30 REM NEXT LINE LEAVES THE CURSOR AT 

THE START OF A SCREEN LINE 
40 INPUT " ABCDEFGHIJKLMNOPQRSTUV" ;X$ 
50 INPUT " (CLEAR]ABCDEFGHIJKLMNOPQRSTU 

[RIGHT]ABCDEF";X$ 

Line 10 shou ld work uncondilionall y. Line 20 
wi ll work if the row from which the acwal inpu t is 
done is nol linked. Lines 40 and 50 work because 
lhe character which sends the cursor to the second 
row is nol a primable characte r , and so does not 
link lhe lwo rows logelher. Lines 40 and 50 will not 
work if the rows were alread y linked. © 

Simulative Strategy Games 
for the 

VIC-20 

from p.R. SoftwaRE 

These simulative strategy games combine graphics and strategy 
situations to offer maximum enjoyment and challenge . No 
joysticks requ ired. Non -arcade games . 

• STAR DEFENDER • CONVOY ESCORT 
• CONVOY RAIDER • COMPUTER BASEBALL 
• BOXER'S CORNER • DUNGEONS OF KAL 

$11.95 each 
Send ch<!ck or money orde r plus $ J 5-0 pos1age e.nd handling 10 · 


P.R. Software, P .O. Box 169, South Saa Frmacleco, CA 94080 

Calif. Res. add 6% sales 1ax 


Dealer lnqulrlea Invited Programme.fl sought 

VIC-20 Is a regisrered tradi!mark ol Commodore Business Machines 


VIC-20RS FTWARE 

AT A PRICE YOU 'LL LOVE 

You broke the price barrier when you bought your VIC-20 · now we break the 
soflware barrier by offering . . 

PLUS a detailed instruction booklet

3 GAMES FOR ONLY $9.95 
Ontario residents add 7~. sales tax ADO S.75 FDR SHIPPING 
SPECIFY JOYSTICK OR KEYBOARD VERSION AND SEND TO ... 

SUPERCHOMPER ·Munch your way around HARLI SOFTWARE 
REMEMBER · Version ot Simon. 5 skill levels 1740 GARDEN BRIAR COURT 
SEAWOLFE · Sink various enemy ships # RR2 THUNDER BAY 

ONTARIO . CANADA P7C 4V1 
·An outstanding example of the excellent hi-res graphics and 
realis tic sounds possible on the unexpanded V/C-20' ... 
Dealer inquiries welcome · Trademark of Commodore 

LET COMPUTERMAT TURN YOUR VIC INTO A HOME ARCADE 

NEW 

v/S4· VIC SOFTWARE VIC E3 

ALIEN INVASION - Arcade style excitement for you r VIC. Look out here 
I hey come. Aliens are descending from the sky. Move yourlaser inlo posilion 
and defend lhe earth. The attacks are unending - can you survive or will 
Vader rule the galaxy. Many extras o n this one. 20 levels of play. $12.95 
CATTLE-ROUNDUP - The cows are loose in lhe maze. You have 2 
minules 10 get each cow back into the corral. You can push, coax and call the 
cows. Some cows are not very smart and some are very stubborn. You will 
have to help them. Be careful thal you don't leave the corral gate open. Color 
graphics and sound. Eight levels of play and a time limil. $12.95 
HEAD ON - Your car moves forward around the race track. You can move 
up, down, right and left . Try to score poinls by running over the dots on lhe 
track . Watch out for the crusher - if you crash you lose a car. Four cars and 
bonus levels. Full color graphics and sound. Fast action and very addicting. 9 
levels of play. $12.95 
SNAKEOUT - Blocks appear on the screen at random. You move up, 
down, right and left and try to move your snake over 1he blocks . Each block 
that you get raises your score. Keep building you r score but watch out 
because the escape routes keep geuing smaller. Time limit, color graphics 
and sound. 3 games on this casseue. Snakeout - 2 player Snakeout and 
Trapper. 9 Levels of Play. $12.95 
TARGET COMMAND - Move your laser into position and gel ready for 
some quick action. Different types of missJes are d ropping. How many can 
you shoal clown. They all travel al different speeds and different levels. You 
must be fas I on 1he trigger to ge1 them all. Time limit, bonus points and very 
addicting. Color graphics and sound. Arcade style fun . 10 levels. $12.95 

BOMB'S AWAY - Can you stop him? The crazy bomber drops the bombs 
from the top of the screen. You gel 3 buckets lo catch 1hem. Before you kn.ow 
it bombs are fall ing so fasl you wonder when he will stop. Just when you think 
you have him under control your bucket gets smaller. Is your hand quicker 
than your eye? $ 12.95 

PARATROOPER - Enemy invasion forces are dropping parat roopers by 
choppers inl o your s tronghold . Blast emoul of the sky as fast as you can. The 
more you knock down the more they send in. Get 1he troopers before 1hey hit 
the ground or you are really in trouble. Real hi ·res color and smooth ac tion. 
Joystick or keyboard con1rol. You are the only one left that can save 
us. $12.95 

BUG BLAST - Now ils your tum to get even. Bug blast makes it easy. Blast 
thru the cactus and wipe them out . But walch oul for the higher levels. Just 
when you lhink everything is under conlrol the attackers seem lo be 
everywhere . Will they ever stop. Now you can gel even - if you dare. If you 
like Cent ipede you are gonna love BUG BLAST. $12.95 

CRICKET - Can you help Cherp get across the roadway and river. He has 
lo dodge trucks and cars to get to 1he center . Then help him get across the 
river. He can jump floating logs and 1u r1les 10 get across. Watch oul for gators 
-
acr

they 
oss? 

love crickets for lunch. How many 11mes can you 
$1

get 
2.95 

VIC AND PET ARE TRADEMARKS OF C
ALL PROGRAMS ON CASSETIE 

BM 

ALL VIC SOFTWARE RUNS IN WRITE FOR FREE CATALOG OF VIC SOFTWARE 
PLEASE ADD $1 .00 PER ORDER FOR SHIPPING STANDARD VIC. 

COMPUTERMAT •BOX 1664, DEPT C PET OWNERS - Write for free catalog 
LAKE HAVASU CITY. ARIZONA 86403 Ask for catalog P 
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Havt' you ei1er wanted to use text a n.d graphics modes on 
screen at the same time? Among the techniques in this 
rntirle is a method which allows you lo display both char­
acter sets (ujJ/m-cnselgrnphics and 11,ppedlowercase) 
si11111ltaneo11.1h. This I RQ-driven routine uses strea m­
lined, carefully calculatnl timing delays lo synchronize 
the 6502 with th e video scan lines on the CRT. This 
technique, rnlled a kernal 011 so111f' 111achines, pnmits 
/Jreviously unheard-of disfJla)'S. Ij )ou wa 11/ lo play arou nrl 
with the routine a Ii/lie, It)' POKEi11g various vahu's into 
location 684. POKE 684 ,64 will change the third display 
Iine into a "hybrid Ii ne .. with all shifted characters made 
ofhalf ofeach character (shift-Q would be !h f top of !h f' 
Q and the bollom of the "ball" charac/n). It's designer/ 
for the 8032 , with suggestions for modifying ii for 40-col­
111n11 .ffrt'{' /1,1' . 

Three PET 
lnnovatio.ns 
T1mo hy Stryker 
Samurai Software 
Pompano Beach. FL 

Ha\e you e,·er written a program in which you 
needed lo mimic the flashing cursor that appears 
on the so-een when an IN P T statemenl is in 
prog1·es ? Sometimes it usefu l to b able to GET 
us r keystrokes. but at the sam time to display a 
flashin g cur ·or to the use r so that he thinks he's in 
INPUT mode. Here are a couple of little routines 
that can come in hand y for thi : 

CRSO EQU • TUR CURSOR ON 
AO 00 LOY # 0 SET BASIC CURSOR-ON FLAG 
84 A7 STY SA7 
CB INY START FLASHING 

IMMEDIATELY 
84 AB ·STY SAS 
60 RTS 

CRSOFF EQU • TURN CURSOR OFF 
78 SEI MASKI TERRUPTS 
A5 AA LOA SAA CHECK CURSOR-RVS-FLO 

FLAG 
FO OD BEQ ALROFF IF OFF, OK, PROCEED 
A9 01 LOA # I SET BLINK-COUNTER TO I 
85 AB STA SAS 
58 cu UNMASK INTERRUPTS 
A5 AB WAIT LOA SAS WAIT FOR BLINK-COUNTER 
C9 01 CMP # I TO CHANGE 
FO FA BEQ WAIT 
DO EE BNE CRSOFF GOMAKESUREIT'SOKNOW 
A9 01 A LR OFF LOA # I SAFE TO KILL IT FOR GOOD 
-85 A7 STA $A7 
58 CLI ALL SET 
60 RTS 

Most people are able lO figure out how to Lum the 

thing on (usually via the BASIC command "POKE 
167 ,O"), but the problem is that if you try to move 
the cursor around while in this state, little rendilions 
of il are le fl behind as yo u go. This can be distinct ly 
a nnoying, so yo u then ex periment around with 
things like POKEing I 67 with a one just before 
moving the cursor again, which also doesn 't work. 
£,entually either you go crazy. or yo u write a 
routine like CRSOFF above , which is guaranteed 
to turn the cursor com pleLely off so Lhal you can 
move it someplace else and turn it on again. 

The two above 1·outines are completel y re­
loca table . so you can tick them anyplace you like : 
in the tape buffers, in between BASIC lines - e\ en 
on the screen. Here are the decimal POKEs from 
BASIC to put them in the second cassette buffer: 
10~ FOR I = 900 TO 931: READ P : POKE I,P : NE 

XT 
110 DATA 160,0,132,167,200,132,168,96 
120 DATA 120,165,170, 240,13,169,l,l33,l68,88,l 

65,168 
130 DATA 201,l,240,250,208,238,168,l,l33,l67,8 

8,96 

Having clone this.just SYS to 900 Lo turn Lhe 
cursor· on a nd VS lO 908 lo turn it back off. Re­
me mber not to lry to PRI NT anything with Lhe 
curso r turned on this way , or you 'll find that it 
leaves the same little residues as before. Turn it 
off, do vour PRINT, and then turn it back on 
again. i'ncicle nlall y, the above will work only uncle1· 
the pgrad e and\ 4.0 ROM s. Change a ll th e 
$A7's to $0224's, the $A8's to $0225's, and the 
$AA lo a $0227 to make this work on an Original 
RO I machine (don't forget to change the addres­
sing mode of the opcodes and the branch offse ts 
too). 

Hidden PRINTS 
Anolher little ite m I've found useful doesn't invoke 
machine code at all. Have yo u ever put d ebugging 
PRINT sta tements into a program. removed them 
once you had Lhe thin g debugged , and then later 
wished you had them back in again? This can be 
particularl y likely if your program does any modem 
comm unications or Lhal son of thing. where the 
program might be working fin e. but the line is 
getting garbled for some rea on and you need to 
find out why. How about this: leave the debugging 
PRINT statements in , bul make them conditional 
on the ,·alue.of the PEEK of 152 (516 on the Original 
ROMs).The PEEJ\.of 152 isa 1 iftheSHIFTkey is 
being held down , and a 0 othenvise. This way, if 
you want to see the debugging PRii'\Ts. you c~m 
just hold down the SHIFT key; othern·ise. the 
program operates normally. The reason for using 
the SH IFl key rathe r than some olher key is thal 
Lhis wa y no extraneous characters will get stuck in 
Lh e keyboard input buffer. 

The last little item I have here is neither as 

http:PEEJ\.of
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HOME OF 

- ONE STOP VIC 20 CENTER ­
**SOFTWARE*'HARDWARE** EXPANSIONS**P ERIPHERALS **ACCESSORIES ** 

From our professional programmers 
(Robert Winter, Ralph Orton, Dan 
Haste, 

Robert Burnett, Doug Weick, Doug Cornish) 

Astro-Miners $17.00 
Hi-res graphics and sound space game. Re­
qui res 3k or Bk expansion . 

Panzer Attack 
Enemy tanks are attack ing and you must 
destroy them in the combat zone. Hi-res 
graphics. Standard VIC. 

Pedestrian Polo 
Drive your car thru the streets. Based upon 
Death Race. Standard VIC. 

Yahtzee 
Solitaire version of this famous dice game. 
Standard VIC . 

Lunar Command 
Rescue 3 stranded astronauts from Lunar sur­
face. HI-res asteroid belt. Many levels. Stan­
dard VIC. 

JD Labyrinth 
Very good 3D maze game. Standard VIC . 

VIC Finance 
Buy and sell stocks on the VIC market. Good 
strategy game. 32k VIC game. 

Air Strike 
Fly the new super bomber V-20 on a m ission. 
Standard VIC. 

Attack on Silo Ill 
You are the commander of Silo Ill. Defend your 
country. Standard VIC. 

Baseball Strategy 
The excitement of baseball as a video strategic 
game. Standard Vic. 

Galactic Blaster 
The fate of the Earth is in your hands. Hi-res 
graph ics. Standard VIC . 

Vic Poker 
Play poker against the VIC . Hi-res graphics and 
sound. Standard VIC. 

Bonzo by (c) Kevan 
Based upon arcade game. Cl imb the ladders, 
avoid the aliens. 

Bosa by (c) Kavan 
Video chess , 10 levels. 2 clocks , choose colors. 
Hi-res graphics. Bk expansion requi red . 

Backgammon by (c) Kavan 
Hi-res playing board . You against the VIC. Re­
quires 16k expansion . 

Frogger by (c) Kavan 
Eat the flies and avoid the car. Standard VIC. 

(:commodore 

Space Phreeks 
by Interesting Software 

Pilot the space vessel " Infinity" and fight the 
"Space Phreeks". Machine language, hi-res 
graphics and sound. Arcade quality, Standard 
VIC. 

Radar Tank & Weed Hopper 
by Interesting Software 

Two player tank game. Hi-res graph ics. 
Catch fast moving bugs. Hi- res graph ics. Stan­
dard VIC . 

Night Crawler Coming Soon 
by Interesting Software 

Fast action arcade game. Hi-res graph ics. 
Dunes Day 1991 Coming Soon 

by Interesting Software 
Fast action arcade game. Hi-res graph ics. 

Syber Attack Coming Soon 
by Interesting Software 

Fast action arcade game. Hi-res graphics. 
The Black Castle Coming Soon 

Adventure, t ravel the countryside . f ight 
demons, buy goods, storm the castle. Requ ires 
Super Expander. 

A Maze Ing 
Travel through the maze. Game of skill and 
tense action . Standard VIC. 

Gobbler 
Sounds easy? You have 25 seconds to get him 
and the time gets shorter at each higher level. 
Standard VIC . 

Hang U 
Trad itional Hangman plays against the VIC's 
250 word d ictionary or another person. Stan­
dard VIC. 

Coggle 
Computerized version of Boggle. Standard VIC . 

Gold Brick 
Many levels of play, sound, and color. 

Simple Inventory Control 
LIFO system works with all VICs. Complete 
documentation . 

Malling List 
Keep mailing list, pr int reports, labels. Bk ex­
pansion or 16k expansion requ ired . 

Add $3.00 for shipping & handling 
Complete descriptive catalog $2.00 
Dealer Inquiries are most welcome. 



There are over 500 reasons to 
own this reference encyclopedia. 
Here's one of them. 

Dealer inquiries 
are invited. 

"Your book is EXCELLENT!" 
JIM STRASMA. 
From a letter to the author. 

A COMPUTE! Books Publication 
In conjunction with Level Limited. 



Programming The PET/CBM 

by Raeto Collin West 

The book described by Jim Butterfield as 

11 
•••unquestionably the most comprehensive 

and accurate reference I have seen to date•••" 
The Reference Encyclopedia for Commodore 2000, 3000. 4000, and 8000 series computers and peripherals. 

Here's just a sample of reviewer and reader reaction: 

Published exclusively in North America by COMPUTE! Books. The book is an astonishing 
reference manual of useful information. Contents include this and much more: 

Plus many programs.diagrams and charts. Paperback. 504 pages. ISBN O 942386 04 3. S24.95. 

From reviewers: 
Educational Computing Review by Stephen Pons 
··or all the books I have read on the PET this book Programming 
the PETICBM by Raeto West must rank as one of the most 
comprehensive and readable accounts on the PET that I have ever 
had the pleasure to see ... 

"If you wish to get more from your PET than arcade games 
and simple teaching programs then this book is a must for your 
bookshelf. It does not matter whether you run on BASIC I . BASIC 
2. or BASIC 4 since all routines are supplied with addresses and 
changes to make them run on any machines wherever possible ... 

" ... this book. with its lucid explanations of the PET. its useful 
routines and programming hints. is an essential purchase ... 

IPUG Magazine Review (British PET User Group) by Ron Geere 
"This publication represents over a year's intensive research ... and 
the resulting product is a valuable work of reference. A tremendous 
amount of useful information has been packed in this 500 + page 
work at which I was so over-awed that I did not know how to 

I Introduction and overview: Plan of the book. sources 
of information. features and chronology of CBM hardware. 

2 BASIC and how It works: Storage of BASIC and its 
variables; tokens. pointers. syntax; optimising BASIC. 

3 Program and system design: Capabilities of the 
equipment; charts. algorithms. space. timing. 

4 Effective programming In BASIC: Seventeen examples. 
including subroutines. dates. DATA. INPUT. rounding. 

5 	Alphabetic reference to BASIC keywords: Full 
descriptions. with examples. of all keywords. with methods for 
adding additional commands not present in CBM BASIC e.g. 
AUTO, DEL OLD. POP. PRINT USING. SORT. VARPTR. 

6 	Disk drives: Descriptions of operation and workings of 
disk drives. with BASIC and machine-code examples; bugs. 

7 Alphabetic reference to disk BASIC commands: 
BASIC 4 disk commands with examples and notes. 

8 Other perlpherals and hardware: Tape storage and 
handling; printers; modem; keyboard; EPROMs; reset switches. 

9 Graphics and sound: ·rabies of CBM characters; CRT chip; 

To Order 

Programming The PET/CBM 
Call 

TOLL FREE 800-334-0868 

In NC can 919-275-9809 


Or send coupon to 
COMPUTE! Books, P.O. Box 5406, Greensboro, NC 27403 

In England. order from Level Limited. P.O. Box 438. Hampstead. London. 
NW3 I BH. Price in England is£ 14.90. including P & P. 

start this review at first... 
'This book is a must for every CBM/PET user. " 

From readers : 
" ...a book the average to advanced user cannot afford not to 
possess... .. 

"My copy of your 'Programming the PETICBM has been in daily 
use for nearly a month and I am finding it totally addictive. 
suffering severe withdrawal symptoms whenever I try half­
heartedly to move on to other reading matter. It is without doubt 
the best book on its subject available today.. ... 

"I have recently acquired a copy of your book Programming the 
PET/CBM and must congratulate you on its concept and on 
packing in so much detail. It 's so very much better than anything I 
have had up to now that it'll be my constant reference manual. .. 

"I have received my copy of Programming the PET/CBM by Raeto 
West and I have recommended it to several of my students. This 
book is so valuable that I cannot now afford to be without it. .. 

animation. bar plots. 80 by 50 etc.; user-port sound. 
I 0 	The transition to machine-code: Introductory concepts; 

a BASIC monitor; use of MLM. Superman. Extramon; easy 
examples. 

11 More 6502 machine-code: 6502 hardware features; 
eighteen common problems in programming; debugging. 

12 Alphabetic reference to 6502 opcodes: Examples. 
notes. and explanations on each opcode from ADC to TYA. 

13 Using ROM routines: IRO. NMI. RESET; the Kernel; 
examples - modifying LIST; ordinary and relocating loaders. 

14 Effective 6502 programming: Assemblers; CHRGET 
and wedges; PIAs. VIA. IEEE; common mistakes. 

15 Index to BASIC ROMs and RAM: Memory map of RAM 
and ROM. detailing and comparing BASICs I , 2. and 4. 


16 Mathematlcal programming: Precision; equations; 

statistics; simulation; finance; calculus; machine-code. 


17 Programming In business and education: Examples. 
applications and pitfalls in business and education. 
Appendices: 6502 reference charts; Superman listings; 
ASCII; glossary 

........................................................ 

Please send copy (copies) ofPn19rammlng The 
PET/CBM at S24:95 each. fln the US and Canada. add 53.00 
shipping and handling. Outside North America add S9.00 forair 
mail delivery. 53.00 for surface delivery!. 

All orders must be prepaid in US funds (money order, check. 
orehargeJ. ' 

O Payment Enclosed 
Please charge my D VISA O MasterCard O Am. Expr~ 

Accounl No. Expires I 

Name 

Address 

City State Zip 
Counoy 
""ow 4~ 111/Cd:s fut~. Foreign suitace deli\.~ aUow 2-4 months_

••••••.••........•••.••..•.••••••....••••.••••••••••••••i 
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simple nor as clean as either of the above, bul iL can 8032. The screen is updaLed 60 times a second , 
be very useful in ce1·Lain circumstances. Suppose and each u pdale takes exactly 12 1/~ milliseconds. 
you plan Lo make a display using the lowercase There are 250 scan lines , so each line takes exactly 
character set, but yo u find that you also need certain 50 microseconds. Of Lhis, ten microseconds are 
characters from Lhe graphics sel. You can have consumed in the horizontal relrace, so 40 micro­
only one set or the other enabled at one time, so seconds of character output are provided for. This 
what do yo u do? You can (a) change out the works out to exactly 500 nanoseconds per character­
character-generator RO l ; (b) change your mind widLh of beam scan (if Lhese numbers sound awfullv 
about whal you really wanted to do to begin with; exact. it 's because Lhey are - this is one stohfr ' 
or (c) give up compulers and start a farm. Well. displa y). 
consider this: the PET I RQ's are exacLly syn­ The difference between 12 1/~ milliseconds and 
chronized with the vertical retrace inten ·al of the J/60th of a second is a little less than 4.2 mil­
CRT. You could make use of this facL to write a liseconds. The PET apparently takes its I RQ in the 
little routine which grabs Lhe I RQ's, enables one dead cente r of the vertical retrace, so you ha\'e to 
character set for a while, and then enables the blow away a cou pie of milliseconds right off the bat 
other character set and a llows the PET to go about before Lhe beam even Lurns on again at the top of 
its business. In this way, the top N lines of the CRT the screen. From thal point on, each additional 50­
can be made to displa y characters from a different microsecond inten·al that you wait before switching 
set from what the rest of the sci-een displays. the characLer set back gives you one additional 
Phantom Windows display scan line using Lhe othe1· sel. He re a re Lhe 

kinds of routines you need:I have worked out the numbers on this for the 

Twin-Screen Disassembly 
ADDR OBJECT ASSEMBLY SOURCE 

027A ORG 634 STARTOFTAPE-1 BUFFER . 
027A DUALON EQU * TURN ON DUAL CHAR MODE 
027A AS 90 LDA $90 SAVE CURRENT IRQ VEC 
027C sn CA 02 STA HIVEC IN HOLDING REGISTER 
027F AS 91 LDA $91 
0281 SD. CB 02· STA HIVEC+l 
0284 78 SEI MASK INTERRUPTS 
028S A9 ·95 LDA #<DUAIRQ POINTIRQ VEC AT DUAIRQ 
0287 85 90 STA $90 
0289 A9 02 LDA #>DUAIRQ 
028B 85 91 STA $91 
0289D 58 CLI UNMASKINTER&UPTS 
028E 60 RTS 
028F DUAOFF ·EQU * 

RSIRQV 

TURN OFF DUAL CHAR MODE 
028F 78 SEl MASK INTERRUPTS 

0290 20 BF 02 JSR 
 RESTORE ORIG IRQ VEC 
0293 58 CLI UNMASK INTERRUPTS 
0294 60 RTS 

0295 DUAIRQ EQU * DUALCHARMODEIRQ RTN 
0295 AS 97 LDA $97 STOPKEY PRESSED? 
0297 C9 03 CMP #3 
0299 DO 06 BNE NOSTOP NO, CONTINUE 
029B 20 BF 02 JSR RSIRQV YES, RESTORE ORIG VEC 
029E 6C 90 00 JMP ($90) 

#41+30• 

GO ABOUT BUSINESS 
02Al A9 OE NOSTOP LDA #14 USELOWERCASECHARSET 
02A3 SD 4C ES STA 59468 
02A6 AO 07 LDY #7 DELAY 36 USEC TO GET 

02A8 88 IDELAY DEY IN SCAN-LINE SYNC 
02A9 DO FD BNE !DELAY 

THREE FULL LINES 02AB A2 47 LDX 

02AD AO 08 NXTSCN LDY #8 
 DELAY50USECPERSCAN 

02AF EA NOP 

0280 EA NOP 

0281 88 SDELAY DEY 

02B2 DO FD BNE SDELAY 

DELAYED LONG ENOUGH?02B4 CA DEX 
cu11ti1111nl 011 pagi' 171 
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02B5 DO F6 BNE NXTSCN NO, DELA,Y ANOTHER SCAN 
0287 A9 OC LDA #12 YFS, USEGRAPIDCS NOW 
02B9 SD 4C E8 STA 59468 
02BC 6C CA 02 JMP (HIVE€) DOREGULARlRQTHING 
02BF 	 RSIRQV EQU • RESTOllEIRQ VEC ROtrriNE 
02BF AD t_A 0% LDA IDVEC DOITTOIT 
02C2 85 90 ·STA $90 
02C4 AD €B 02 LDA HlVEC+l 
02C7 85 91 STA $91 
02C9 60 RTS 

02CA 	 EQU • 

Un fo rtunately, it is impossible for a facilit y 
like this to be made position-independent on the 
6502. In fac t, because of the critical nature of the 
timing loops, you must take ca re if you do relocate 
it to ensure that none of these loops cross memory 
page bo undaries; o then vise, they will take longe r 
than they are supposed to and the routines will not 
work properly. 

As given he re, a SYS to 634 will cause the to p 
three prin t lines o f an 8032 display to appear in 
the lmve1·case cha racte1· set, while the rest of the 
screen appears in the graphics set. T he a1·gument 
to the LOX at $02AB dete rmines the number of 
video scan lines of delay used : setting this to (deci­
mal) 42 will g ive you exactly one scan line of lower­
case if the display is in the uncompressed mode, 43 
will g iYe you two scans, e tc. Use 4 1 as your delay 
base in the uncompressed mode, and add ten scan 
lines per print line of delay. In the compressed 
di splay mode, the delay base is 6i , and you should 
add only eight scan lines pe r print line. 

If you would rathe r have graphics in the upper 
part o f the screen and lowercase toward the botto m, 
simply inte rchange the 14 at $02A2 with the 12 at 
$02B8. T he ST OP-key check from $0295 t.o $029 E 
is the re just so that if you a re ca lling this thing 
from BAS IC or RPL, you don 't have to worry 
about the display staying in this weird mode if you 
abort execution \'ia the STOP key" No rmall y, your 
prngnm1 should S\ S to DUAO FF at 655 to restore 
the display to normal when exiting. 

Naturallv. the abm·e madness cannot be used 
\·erbatim on ~ 40-column machine, but wi th a Iiule 
e_ffo n_you _s hould be able to coe rce it into working. 
h.cep 111 1111nd that Upgrade machines . and some 
(but not a ll ) 4.0 40-column machines stick a four 
in to locati on $9 i when the STOP key is hit , instead 
of a three. 

Program) . LOADER For Dual Screen Routine 

634 DATA 1 65, 144, 141·, 2 0 2, 2 , 165 
640 DATA 145, 1 41 , 203, .2, 1 20 , 169 
646 DATA 1 49, 133, 14 4 , 169, 2, 133 

65 2 DATA 
658 DATA 
664 DATA 
670 DATA 
676 DATA 
682 DATA 
688 DATA 
694 DATA 
70 0 DATA 
706 DATA 
712 DATA 

145, 88, 96, 120, 32, 19 1 
2, 88, 96, 165, 151, 201 
3, 208, 6, 32, 191, 2 
108, 144, 0, 169, 14, 1 41 
76, 232, 160, 7, 136, 2 08 
253, 162, 71, 160, 8, 234 
234, 136, 208, 253, 202, 208 
24 6 , 169, 12, 141, 76, 232 
1 08, 202, 2, 173, 202, 2 
133, 144, 173, 203, 2, 133 
145, 96 

KE ADR ES,DATTA:NEXT ADRES 
801 	 I FX<>l 0 264THENPRINT"ERROR I N DATA 

TS" 

THE COMMUNICATOR 
Computer to computer 

communication for the 


4.0 Commodore computer. 


THE .HARDWARE 
•Adds high speed serial port 
•Select speeds up to 4800 baud 
•Conforms to RS232C standards 
•Uses no existing CBM connectors 
•Easily installed 

THE SOFTWARE 
•Emulates 	ADDS Regent 100, 

ADM 31 , Televideo 950' 
•Uploads and downloads data files 
•Load 	and run CBM programs 
from host 

"Resides in ROM ; no loading 
from disk 

•Uses only 512 bytes of RAM 
•Runs coresident with BASIC 
programs 

*Text editor adapted to work 
with Communicator and host 
computer 

$200 for The Communicator 
$ 40 for the text editor 

$625 	forThe Communicator and 
Universal Data System 
modem; 1200 baud, 
Bell 21 2a standard 

AMPLIFY, INC. 
2325 Macbride 


Iowa City, Iowa 52240 

319/351-4775 


trademarks Adds Regent. Inc , Le•r Siegler . Inc.. Telev•deo 
Svstems. Inc . 

800 FOR ADRES=634T0713:READ DATTA:X=X+DATTA:PO 

STATEMEN 
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GTIA 
Demonstration 
Jerry White 
Levittown, NY 

Th is GTI ADE l\10 p rog1·a m* won't work prope rl y 
o n a machine tha L has lhe CT IA chip . Ho weve r , if 
you have the GT IA, Lhis d emo will prnvide a color­
ful a nd animated display you wo n't soon fo rget. 

At first g lance, you may be relucta nt to ente r 
such a large prog ram just fo r a de mo. Fo r this 
reason , I have se pa rated Lhe Lhree inde pe ndent 
modules wi th RE Mark . The first two modules d o 
not require ver y much ty ping at a ll. I suggest yo u 
e nte r each module sepa ra te ly, th en LI ST th em 
o n to disk or ca se tle. W hen you RUN the first 
module, you j u ·t might fi nd th e incenti ve to con ­
linue typing. 

T he thi rd module is, in m y o pinio n , the most 
impress ive to watch . Admi ttedl y, it d oes ta ke about 
a minuLe and a ha lf be fore Lhe animatio n begins. 
I'm quite sure yo u will find the effon req ui red to 
ente r Lhi program, and th e brief d e lay, LO be j usLl y 
reward ed . 

Module three o f the d e mo p rogram uses 
Gra phic. 10. In thi · mod e, we have nine hue a nd 
lumina nces . In th e de mo, a small assembler sub ­
routine is u ed to shi ft va lues in the color registers. 
T his provides a hypnoti c:, animatio n effect. T o e nd 
Lh e program , simpl y pres a ny ker. 

'''SuJtwflrt' fldfl/J ln l by /H'n11issi11 11 uf Ata ri, In c. 

100 GOSUB 770:REM IDENTIFICATION DISPLAY 
<VERSION DATE 4/2/82 JERRY WHITE> 

110 	 REM GTIADEMO MODULE ONE 
12 0 	 JW=15:GRAPHICS 9:SETCOLOR 4,JW,O 
13 0 FOR Y=55 TO 0 STEP -lO:FOR X=O TO 24 

:C=X:IF X>ll THEN C=24-X 
140 C=C+3:Z=Y+<X>:D=INT(SQR<144-<X-12>•< 

X- 12>>>12:COLOR 15- C:PLOT Z,Y+7-D:DR 
AWTO Z,Y+7+D:COLOR C:DRAWTO Z,180-Y+ 
D 

150 	 NEXT X:NEXT Y 
160 	JW=JW-l:IF JW=O THEN 250 
170 	SETCOLOR 4,JW,O:READ P 
180 	FOR ME=8 TO 0 STEP -0.5:SOUND O,P,10 

,ME:SOUND 1,P- 1,10,ME:SOUND 2,P+l,10 
,ME:SOUND 3,P+2,10,ME:NEXT ME 

190 	POKE 540,30 
200 	 IF PEEK<540J< >O THEN 200 
210 	GOTO 160 

220 	REM DATA FOR SOUND ROUTINE 
230 DATA 243,230,217,204,193,182,173,162 

,153,144,136,128,121,60 
240 REM GTIADEMO MODULE TWO 
250 GRAPHICS 11:DIM MLS<21J:FOR ME=1 TO 

21:READ IT:MLSCME,MEJ=CHRS(IT):NEXT 
ME 

260 REM DATA FOR MACHINE LANGUAGE SHIFT 
COLOR ROUTINE 

270 	DATA 104,162,0,172,193,2,189,194,2,1 
57,193,2,232,224,8,144,245,140,200,2 
,96 

280 	FOR 1=1 TO 8:READ A:POKE 704+1,A+224 
:NEXT I 

290 	REM DATA FOR COLOR REGISTER POKES 
300 	DATA 2,4,6,8,6,4,2,2 
310 FOR I=O TO 38':COLOR Q:X=I:Y=I•2:PLOT 

X,Y 
320 DRAWTO 79- X,Y:PLOT X,Y+l:DRAWTO 79-X 

,Y+l:DRAWTO 79-X,190-Y 
330 DRAWTO X,190-Y:PLOT 79-X,190-Y+l:DRA 

WTO X,190-Y+l:DRAWTO X,Y 
340 	Q=Q+l:IF Q)8 THEN Q=l 
350 	NEXT I:JW=O:ME=JW 
360 X= USR<ADR<ML$J):SOUND O,JW,2,2:SOUND 

1,16-JW+10,12,2:SOUND 2,JW,0,2 
370 JW=JW+l:IF JW>15 THEN JW=O:ME=ME+1 
380 SOUND o,o,o,o:SOUND 1,0,0,o:SOUND 2, 

o,o,o 
390 IF ME>12 THEN 420 
400 SETCOLOR 1,JW,6:GOTO 360 
410 REH GTIADEMO MODULE THREE 
420 GRAPHICS 10:JW~-2:FOR ME=705 TO 712: 

JW=JW+1B:POKE ME,JW:NEXT ME 

430 	NUM=l:FOR Y=O TO 191:COLOR NUM:PLOT 
O,Y:DRAWTO 79,191-Y:NUM=NUM+0.4167:1 
F NUM>8 THEN NUM=l 

440 NUM=NUM+l:NEXT Y 
450 FOR X=79 TO 0 STEP -l:COLOR NUM:PLOT 

X,O:DRAWTO 79-X,191:NUM=NUM+l:IF NU 
1'1 >8 	 THEN NUM=l 

460 	NEXT X 
470 	JW=-2:FOR ME=705 TO 712:JW=JW+18:POK 

E ME,JW:NEXT ME 
480 	FOR ME=O TO 359 STEP 2:NUM=8:READ X, 

Y:COLOR O:PLOT X,Y:IF ME<181 THEN 52 
0 

490 FOR JW=l TO 45:LOCATE X,Y+JW,IT:IF I 
T=O THEN POP :GOTO 520 

5 00 COLOR NUM:PLOT X,Y+JW:NUM=NUM-l:IF N 
UM < l THEN NUM=8 

5 10 	NEXT JW 
520 	NEXT ME:KULR=10 
530 JW=USRCADR<MLS>>:SOUND o,o,o,o:SOUND 

1,0,0,o:SOUND 2,0,0,o:SOUND 3,0,0,0 
540 IF PEEKC764><>255 THEN 580 
550 P =P+5:IF P <249 THEN SOUND O, P,10,2:S 

OUND 1,P+2,10,2:SOUND 2,P+4,10,2:SOU 
ND 3,P+6,10,2:GOTO 530 

560 P=O:KULR=KULR+l:IF KULR >15 THEN KULR 
=1 

570 SETCOLOR 1,KULR , 6:GOTO 530 
580 GRAPHICS O:POKE 764,255:? :? "END OF 

GTIA DEMONSTRATION":? :END 
590 DATA 60,96,60,97,60,98,60,99,60,99,6 

o, 100,60, 101,60 , 101,60, 102,60, 103 
600 DATA 59,103,59,104,59,105,58,105,58, 

106,58,106,57,107,57,108,57,108,56,1 
09 

610 	DATA 56,109,55,110,55,110,54 , 111,54, 
111,53,112,53,112,52,113,52,113,51,1 
13 

620 	DATA 50,114,50,114,49,114,49 , 115,48, 
115' 4 7' 115' 4 7' 116' 46' 116' 45' 116' 45' 1 
16 



630 	DATA 44, 116, 43, 116, 43, 116, 42, 116, 41, 
116,40,116,40,116,39,116,38,116,38,1 
16 

640 	DATA 37,116,36,116,36,116,35,116,34, 
116, 34, 115, 33, 115, 32, 115, 32, 114, 31, 1 
14 

650 	 DATA 31,114,30,113,29,113,29,113,28, 
112,28,112,27,111,27,111,26,110,26,1 
10 

660 DATA 25,109,25,109,24,108,24,108,24, 
107' 23' 1 06' 23' 106' 23' 1 05' 22' 105' 22' 1 
04 

670 DATA 22,103,21,103,21,102,21,101,21, 
101,21,100,21,99,21,99,21,98,21,97 

680 DATA 20,96,21,96,21,95,21,94,21,94,2 
1,93,21,92,21,92,21,91,21,90 

690 DATA 22,90,22,89,22,88,23,88,23,87,2 
3,87,24,86,24,85,24,85,25,84 

700 DATA 25,84,26,83,26,83,27,82,27,82,2 
8,81,28,81,29,80,29,80,30,80 

710 DATA 31,79,31,79,32,79,32,78,33,78,3 
4,78,34,77,35,77,36,77,36,77 

720 DATA 37,77,38,77,38,77,39,77,40,77,4 
0,76,41,77;42,77,43,77,43,77 

730 DATA 44,77,45,77,45,77,46,77,47,77,4 
7,78,48,78,49,78,49,79,50,79 

740 DATA 50,79,51,80,52,80,52,80,53,81,5 
3,81,54,82,54,82,55,83,55,83 

750 DATA 56,84,56,84,57,85,57,85,57,86,5 
8,87,58,87,58,88,59,88,59,89 

760 DATA 59,90,60,90,60,91,60,92,60,92,6 
0,93,60,94,60,94,60,95,60,96 

770 GRAPHICS 17:POSITION 6,6:? #6;"~~~~· 
CE@:M:CI" 

780? #6:? #6:? #6;"<3 SPACESJBY JERRY W 
HITE":POKE 764,255:POKE 710,154:POKE 

708,14:POKE 711,74:FOR JW=l TO 100: 
NEXT JW 

790? #6:? #6:? #6;"<4 SPACESJpress any 
key":? #6:? #6:? #6;"{6 SPACESJto be 
gin":BLINK=O 

800 BLINK=BLINK+l:IF BLINK>20 THEN POKE 
709,0:BLINK=-20:POKE 53279,0 

810 IF BLINK=O THEN POKE 709,234:POKE 53 
279,0 

820 IF PEEK<764>=255 AND PEEK<53279l>6 T 
HEN 800 

830 POKE 764,255:RETURN 

Solve your dlec problenw. buy I~ ourl.ce 
-eel e>y.an dl.k.-s. All onion ahlppod 
from otod<. wllhir1 24 ~ Call toll FREE 
(800) 235-4137 lo< prices and Information. 
........ and ~... Card aocqitod. 

PACIFIC 
EXCHANGES 
I 00 Foothill Blvd 
San Luss Obispo. CA 
9340 I 	 (In Cal call 
(805) 543-1 037 l 

ATARI 

400 


4 8 K E~~~~l~6N 


ORDER 1
FACTORY 

DIRECT 
 24.~.§

RETAIL 
$139.95 

WHY BUY OUR NEW, STATE-OF-THE-ART 48K 

MEMORY EXPANSION KIT FOR YOUR ATARI 

400? JUST ASK A FELLOW AT ARIAN ... 


"Thank you for the shipment of the 48Kmemory 

expansion kit for my Atari 400. I found your kit 

very well documented, easy to assemble, and 

very well designed. I was previously using a 

32K board which left a series of vertical lines 

on the left half of my TV. My hat is off to you 

for providing an affordable, quality product to 

make my computer even more enjoyable than 

before." 


Gary Nance 

Spokane, Washington 


THANKS GARY, WE COULDN'T HAVE SAID 

IT BEITER OURSELVES!!! 


DEALERS: 
INTHEEASTCONTACT: JERSEYSYSTEMS 

(800)526-3647 
IN N.J. -(201)287-9462 

ATARI IS A REGISTERED TM OF ATARI INC. 

ADD $2.00 FOR POSTAGE AND HANDLING. 

SEND CHECK OR MONEY ORDER TO: 


D~NAMIC TECHNOLO~IES 
P.O. Box 351 

ALLEN , TEXAS 75002 

TEXAS RESIDENTS ADD 5% SALES TAX 

(214) 542-6012 

• ORDER 7 DAYSAWEEK24HOURSADAY ~ 
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For Upgrade and 4.0 BASIC PET/CBlvl's ofany memo1)1 
size, this /Jrogram. can be entered and used whether or not 
you /mow machine language. It's a handy utilit)' which 
instantly deletes any line ranges.from within a BASIC 
/nogram. 

PET Machine 
Language 
Delete 
Roger Burrows 
Ottawa. Ontario 

If you neve r make mistakes or revi e programs, 
you won't need this tool. However, if you 're li ke 
me you 'll find th is fast line delete program very 
useful. Witp it, you can delete a range of lines (or a 
single line) by a few key trokes. And it won't take 
more than a second. 

The "BASIC loader" program here wi ll ente1· 
the program into the computer wherever yo u wish. 
If you RU it as presented, it loads into _the upper 
memo1·y of an SK PET. To "protect"' it fro m being 
overwritten by a BASIC program, yo u should then 
type : POKE 53,3 1. I f you have I 6K of memory, 
substitu~e the fo llowing in line 20: FOR I = 16208 
TO 1638 1 (etc. .. ) and then use POKE 53,63 to 
protect. Fina lly. for 32 K machines, substitute in 
li ne 20: FOR I= 32592 TO 32765 and use POKE 
53, 127. 

The program is relocatable because the machine 
langu;:we cod e has no internal J\ifPs or JS Rs or 
other If-refe rence to particular aclclresse within 
its boundaries. By changing the POKE loop in line 
20, you an end it where,·er vou want to within 
RAM memory. Program I is for Upgrade BASIC 
PET/CBM s. Substitute the lines in Program 2 if 
your compute1· use -l. OB, IC. Al o note the 
checksum change in line I 0 for -LO BA IC. 

When you ,,·ant it to delete lines from a BASIC 
program, type SYS 8016 (or S'Y S 16208 or 32592. 
,,·hat · ver you 1· tarting acid ress is in li ne 20) pl us 
th start and end lin numbers. For example: 

SYS 8016, 120,180 

would delete line 120 through I ,' O. To delete a 
ingle line , you can use SYS 80 16, 120. 

Program I. Upgrade Version 
10 CK = 21339: REM CHANGE TO 22051 FOR 4.0 

BASIC 

20 FOR I = 8016 TO 8 189 : READ X: Y=Y+X : PO 
KEI , X: NEXT! 

100 DATA 32 , 118 , 0 , 240 , 109 , 32 , 112 , 0 , 240 , 104 , 
176,103 , 32 , 115 , 200 

110 DATA 165 , 17 , 133 , 178 , 133 , 180 , 165 , 18 , 133 , 
179 , 133 , 181 , 32 , 118 , 0 

120 DATA 240 , 18 , 32 , 112 , 0 , 240 ,1 3 , 176 , 76 , 32 , 1 
15,200 , 165 , 17 , 133 

130 DATA 180 , 165 , 18 , 133 , 181 , 165 , 178 , 133 , 17, 
165,179 , 133 , 18 , 32 , 44 

140 DATA 197 , 165,92 , 133 , 182 , 165 , 93 , 133 , 183 , 
165 , 180 , 133 , 17 , 165 , 181 

150 DATA 133 , 18 , 32 , 44 , 197 , 144 , 12,16 0 , 0 , 177, 
92 , 133 , 184 , 200 , 177 

160 DATA 92 , 24 , 144 , 6 , 165 , 92 , 133 , 184,165 , 93 , 
133 , 185 , 197 , 183 , 144 

170 DATA 8 , 208 , 10 , 165 , 182 , 197 , 184 , 144 , 4 , 96 , 
76 , 3 , 206 , 162 , l 

180 DATA 160 , 0 , 177 , 184 , 145,182 , 208 , 7 , 232 , 22 
4 , 3 , 176 , 13 , 144 , 2 

190 DATA 162 , 0 , 200 , 208 , 238 , 230 , 185 , 230 , 183 , 
208 , 232 , 152 , 101 , 182 ,1 33 

200 DATA 42,165 , 183 , 105 , 0 , 133 , 43 , 160 , 171 , 32 
, 86 , 241 , 160,174 , 32 

210 DATA 86 , 241 , 32 , 66 , 196,76 , 57, l96 , 0 , 0 , 0 , 0 
I 0 , 0 r 0 

220 IF CK <> Y THEN PRINT " ERROR IN DATA ST 
ATEMENTS " 

Program 2. Substi tutions For 4.0 BASIC 
- . 

100 DATA 32 , 118 , 0 , 240 , 109 , 32 , 112 , 0 , 240 ,l 04 , 
17 6 ,1 03,32 , 246 , 184 

1 20 DATA 240 , 18,32 , 11 2 , 0 , 240 , 13 , 176 ,76,3 2 , 2 
46 , 184 , 165 , 17,133 

130 DATA 180 , 165 , 18 , 133 , 181,165,178 , 133 , 17 , 
165 , 179 , 133 , 18 , 32 , 163 

140 DATA 181 , 165 , 92 , 133 , 182 , 165 , 93 , 133 , 183 , 
165 ,1 80 , 133 , 17 , 165 , 181 

150 DATA 133 , 18 , 32 , 163 , 181 , 144 , 12 , 160 , 0 , l77 
, 92 , 133 , 184 , 200 , 177 

170 DATA 8,208 , 10 , 165 , 182,197 , 184 , 144 , 4 , 96 , 
76 , 0,191 , 16 2 , l 

200 DATA 42 , 165 , 183 , 105 , 0 , 133 , 43,160 , 171 , 32 
, 133 , 241 , 160 , 174 , 32 

210 DATA 133 , 241 , 32 , 182 , 180 , 76 , 173 , 180,0,0 , 
0 , 0 , 0 , 0 , 0 

NEW SOFTWARE 

*VORTEX*™ 

The enemy is at lhe center of swirl ing rings of energy. 
Your mission - penetrate and destroy. 

*PHANTOM FIGHTER*TM 

Defend Superstil ion Mountain from UFO's. 
... Each S17.95 on cassette ... 

M6ff6Ie e6ffRPET 

P.O. Box 35115 Phoenix , AZ 85069 

GAMES FOR VIC-20 ALSO AVAILABLE 
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To thoroughly document your computer's BASIC or operating system (or any significant machine language program), 
you need to create a commented map of the routines. "Resource" is a collection ofBASIC programs which, working 
together, help you to produce annotated disassemblies. 

Last month COMPUTE! published explanatory text and the first program. "Resource" now concludes with the rest 
of the programs and some example results. The author used "Resource" to aid in generating annotated cross reference 
lists for the OSI version ofMicrosoft's BASIC. 

Resource: Part II 

Mapping Machine 

Language Code 


place where the calling code resides. In addition ,T. R. Berger, Coon Rapids, MN 
many of the addresses have preceding letters. 

The tables which accompany these final programs These leuers mean different things in different 
comprising "Resource" are selections from anno­ tables. I11 aJMP oi-JSR table, an M means the 
tated cross 1·eference lists for OSI-Microsoft SK calling code is aJUMP instruction. 
disk BASIC from OS65D V3.2 NMHZ disks. The An S means the calling code is a JUMP TO 

tables we1·e produced by using "Resource" and the SUBROUTINE instruction. In the MEMORY 

annotations derive from both Jim Butterfield's table, the letter is always the first letter of the calling 

memory maps (COMPUTE! II , J une/j uly 1980) and opcode. For example, 

my maps of OS65D (COMPUTE!, January-March IDF3 STA $0100,Y 


1981 ). is referenced in the table beside 0100 as SI DF3. 

All addresses within the example tables are in The Zpage table has no leading letters. This tab.le 

hex and the first address on any line is the called was produced by an early version of "Resource," 
address. Thereafter, the addresses refer to the before the extra information was added. 

Table 1. Keyword Action Addresses 

Word 
END 
FOR 
NEXT 
DATA 
INPUT 
DIM 
READ 
LET 
GO'rO 
RUN 
IF 
RESTORE 
GOSUB 
RETURN 
REM 
STOP 
ON 
NULL 
WAIT 
EXIT 
DISK 
DEF 
POKE 
PRINT 
CONT 
LIST 
CLEAR 
NEW 
TAB 

Token 

80 

81 

82 

83 

84 

S5 

86 

8'7 
8S 
89 
SA 
S8 
BC 
80 
SE 
SF 
90 
91 
92 
93 
94 
95 
96 
97 
9S 
99 
·9A 
9B 
9C 

16D9 
16C2 
1SF4 
lAOD 
1E4F 
OESC 
OES9 

1B34 
1BC7 
1B53 
22F7 
1204 
1225 
1E45 
1F66 

TAN 
ATN 
PEEK 
LEN 
STR$ 
VAL 
ASC 
CHRS 
LEFT$ 
RIGHTS 
MID$ 
NF 
SN 
RG 
OD 
FC 
OV 
OM 
us 
BS 
DD 
/0 
ID 
TM 

89 
BA 
BB 
BC 
BO 
BE 
BF 
co 
Cl 
C2 
C3 
C4 
cs 
C6 
C7 
cs 
C9 
CA 
CB 
cc 
CD 
CE 
CF 
DO 

1S83 
lECl 
1FA2 
1FA9 

1FF2 
2056 
1688 
l:SF6 
12E9 
1627 
1605 
1566 
157A 
15A6 
1581 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 

LS 
ST 
CN 
UF 

Dl 
D2 
03 
D4 
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Table 2. Memory Table 

SOSEO L0622 L0736 L073E 

Error messages 
L0456 
L045C 

BIT hiding code 
B057C 
BlOCF 
B08E3 
Bl9BE 

Constants 
AlD91 
AlD8A 
A1D83 
A1D7C 

Operand pointing to IO flags 

. Zpage 
0001 Ll73A 
0002 Ll733 
0003 Ll72C 
0004 Ll725 
0016 S05EF 
0017 L0512 
0018 S062B 
OOAO BOE8B 
00A2 B0909 
OOFF SlCF6 SlD67 SlD70 SlDB4 SlDBE . LlDDl SlE 

OF 

. Stack 
0100 SlDF3 S1El4 
0101 L03A6 Ll07B 51086 SlDEE 
0102 L03Bl C03C2 LOFC9 Ll077 Sl081 SlE05 
0103 L03B6 C03BB SlEOl 
0104 51EOA 
0109 LOC75 SOCBB 
OlOF LOC90 
0110 LOC95 
0111 LOC9F 
0112 LOC9A 
OlDE LOE79 
OlDF LOE7E 

. Start of keyword address table 
0200 L07F9 
0201 L07F5 

Start of operator hierarchy and address 
table 

0266 COD20 COD48 LOD64 
0267 LOD53 
0268 LOD4F 

. Table of BASIC keywords _(Start $0284) 
0283 L061D 
0284 

. 
0364 
0365 

. 
07A9 
08A2 
OEA2 
1410 

. 
1E21 
1E22 
1E23 
1E24 

• 
21D5 S2104 
21DA S210A 

. Stack pointer 
226F S211F 

. Table index for OS buffer write routine 

228A S217'f' 


• Buffer read write data for OS 
22C8 L22E2 
22C9 L22D6 
22CA L22DC 

. USR pointer to OS and disk 
22F2 S22D9 
22F3 S22DF 

. OS Input flag 
2321 S20F5 L2101 S21D6 S2201 L2215 

. OS Output flag
2322 S20F8 L2107 S215D S21DB L21FE S2208 

. OS Passed char. (Control C)
2325 L0819 S0823 

. OS Disk sector number 
265E S22AC 

. BI T hid i ng code 
28A9 BOEOF 

OS Default IO flag 

2AC6 L20F2 

. BIT hiding code 
2CA9 BOE12 

. OS Read buffer pointer 
2CE5 S2142 

. OS End of buffer on read 
2CED S2113 

Transient GET and PUT pointer 
2E7A L22A6 

OS Swapped value CSE1,SE2) Start pointer 
for buffer read 

305A 52116 
3058 S2119 

. Pointer to SOURCE File header 
3178 S2126 L2273 

. Number of tracks i n SOURCE File 
3170 S2136 

. BIT hiding code 
3FA9 BOAEB 
A4A2 BlAC4 

Table 3. Zpage Table 

• ;Index for 
00 05AD 
01 

iaso 

Zpage, Jump vectors for BASIC 
0509 0609 0627 1357 

1358 1700 1730 1832 1838 1848 184C 184E 

02 135F 1736 182E 1834 185A 185C 185E 
03 172F 182A 1830 1866 1868 186A 
04 1728 1826 182C 1872 1874 1876 
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(Table 3. continued) 

. 
OA 
OA 

. 
OB 
OB 

. 
oc 

oc 

. 
OD 

;Search Character 
1320 lBDF 1E70 1EE2 
090C 0914 0916 0976 

OE82 1300 
0998 0895 OB90 OE97 

;Scan between quotes FLAG 
l30F 1324 
0583 0607 0600 0910 0912 0918 091E 08A2 

OE9D OEA9 

;POINTER: Input Buffer, t of subscripts 
OEAB OE80 0ED4 1028 1091 lODE 1108 112F 

1175 llAD 
049C 04F7 OSOF 0501 OSE9 061A OE8E OE95 

OE9B OEA7 

1Default DIM FLAG 
OF33 1059 109E 10D7 1113 116E 

. ;Type: FF=string OOcnumeric 
OE 09B5 OA4D OB91 OCBF 0Dl0 0D36 ODB4 

OED3 OF44 
OE OF63 105E 1091 1204 l21A 1368 1601 

. 
OF 09B2 OBBC OEJ6 OF46 0F71 l05B 109A 

. 
10 

;FLAG: DATA scan; LIST quote1 memory · 
05AB 0589 0600 1372 1396 139F 

. ;Subscript FLAG; FNx FLAG 
11 06A8 074A OF68 OF81 OFSC 1240 126A 

. 
12 

;Oainput; $40cGET; $98•READ 
080D OB5E OB80 OC12 

Table 4. JMP and JSR Table 

. 
0003 

. 
006F 

. 
OOAl 

Jump vector for· commands 
S047A -

Jump vector for evaluation 
MOD84 

Jump vector for functions 
SOE83 

• CHRGET subroutine: get BAISC character 
OOCO 51615 51C05 SlC12 SlC35 S2163 M220B 

S2259 
COCO S0484 S06DO S079F S07EO M07FD S0960 

S09AO SOACl SOBBE 
ooco J soca3 soooo SOOB6 MOElB SOE4D SOF48 

SOF53 SOF7B Sl03D 

• Subentry: get previous character 
00C6 Sl652 Sl6A3 M2160 52180 S21EB 
00C6 SOCAC SOCE7 SOF28 SOF30 SOF37 Sl08A 

Sl2CS SlSBS M1624 
OOC6 S06C7 S0798 50890 S092C S0941 SOA32 

S087B SOBCl SOBDD 

. 
03Al 

. 
03CF 
0306 

. 
0412 

. 
041F 

. 
044C 
044E 
044E 

Search stack for FOR and GOSUB activity 
S074F S08D9 SOC58 

0pen space in' memory 
50504 SOFFl 
514Ai 

Test stack depth 
S075D S088B SOCDD 

Check available memory 
503CF SlOEC 51142 

Send error message then: 
Hll94 
MlA87 
M085B M08E6 MOCCA MOE20 Ml0D2 

Ml352 Ml4D4 Ml821 

Warm start BASIC 

continued on p. 178 

Use the card 

in the back 


of this magazine 

to order your 


COMPUTE! Books 

MEMOREX 

FLEXIBLE DISCS 
WE Will. NOT BE UNDER· 
SOU>n Cdll Free (800)235-4137 
for prices and infonnation. Dealer 
inquiries invited and CO.D 's 
accepted 

PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo. CA 
93401. In Cal. call 
(800) 592-5935 or 
(805) 543- I 037 
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.PASS 2 
RESOURCE 2 ** SOURCE AND EQUATE 
FILE BUILDER ** 

TWO BUFFERS REQUIRED 

10 REM *** RESOURCE 2 - SOURCE AND EQUATE 
FILE BUILDER *** 

20 REM T.R. BERGER 11/80 

. ** REMOVE COMMA AND SEMICOLON ** 
50 POKE2972,13:POKE2976,13 

60 PRINT:PRINT.RESOURCE ** STEP 2 - BUILD 
SOURCE & EQUATE FILE **" 

70 PRINT:PRINT 
80 INPUT"SCRATCH FILE";SF$ 
90 INPUT"RESOURCE FILE";OF$ 
100 PRINT:INPUT"SYMBOL F~LE";FS$ 
110 INPUT"EQUATE FILE";EF$ 

140 SP$=" " 

** COUNT SYMBOLS ** . 
180 DISK OPEN,6,FS$ 

. * SYMBOL COUNTER * 
200 SN=-1 
210 INPUT #6, IN$ 
220 IF IN$="XIT" THEN250 
230 SN=SN+l 
240 GOT0210 
250 DISK CLOSE, 6 

** LOAD SYMBOLS ** . 
260 DISK OPEN,6,FS$ 

* DIMENSION STRING AND MARKER ARRAYS * 
280 DIM SS$CSN), SSCSN) 
300 FOR I=O TO SN 
310 INPUT 16, SS$(!) 
320 NEXT I 
330 DISK CLOSE,6 

** MAIN PROGRAM ** 

* LINE NUMBERS AND INCREMENT * 
380 CL=lOOOO: IN=lO 
390 DISK OPEN ,6,S F$ 
400 DISK OPEN,7,0F$ 

. * LOOP BACK HERE * 
410 INPUT #6, IN$ 
420 IFIN$="XIT"THEN640 

. * GET ADDRESS OF LINE * 
440 Al$=LEFT$(IN$,4) 

** BINARY SEARCH FOR SYMBOL ** 

* SEARCH * 
470 L=O: R=SN 
480 M=INT((L+R)/2) 

. * EXIT HERE IF NOT FOUND * 
490 IF L>R THEN OU$=SP$+MID$(IN$,5): GOTO 

580 

. * EXIT HERE IF FOUND * 
500 IF Al$=SS$(M) THEN 550 
510 IF Al$>SS$(M) THEN L=M+l: GOT0480 
520 R=M-1: GOT0480 

* END OF SEARCH * 

* CREATE SYMBOL AND MARK ADDRESS USED 

* 
550 SS(M)=l : OU$="HH"+IN$ 

. * CREATE RESOURCE LINE * 
580 OU$=STR$(CL)+" "+OU$ 

* INCREMENT LINE NUMBER * 
600 CL=CL+IN 

* PRINT LINE * 
610 PRINT #7 ,OU$ 
620 PRINTOU$ 
630 GOT0410 

* LOOP BACK FROM HERE * 

* CLOSE FILES * 
640 PRINT #7, IN$ 
650 DISK CLOSE,7 
660 DISK CLOSE,6 

* END OF MAIN PROGRAM * 

. * WRITE TWO BYTE EQUATES * 
710 DISK OPEN,7,EF$ 

. * FIRST LINE NUMBER * 
720 CL=5000 

. * TITLE * 
730 PRINT #7,STR$(CL)+" ;EQUATES" 
740 CL=CL+IN 

. * COUNTER FOR EQUATES * 
750 K=O 

. * PRINT EQUATES * 
760 FORI=OTOSN 

* SKIP SYMBOLS WHICH ARE LABELS * 
770 IF SS(I)=l THEN 830 
780 Al$=STR$(CL)+" HH"+SS$(I)+" = $"+SS$( 

I) 
790 PRINT #7, Al$ 
800 PRINT Al$ 

. * NEXT LINE NUMBER * 
810 CL=CL+IN 

. * INCREMENT EQUATES COUNT * 
820 K=K+l 
830 NEXT! 
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840 PRINT #7,"XIT" 

850 DISK CLOSE,7 


. * FINISHED WITH EQUATES * 

870 PRINT: PRINT, 

880 PRINT"CODE SOURCE FILE REGENERATED": 


PRINT 
890 PRINT TAB(lO) "RESOURCE FILE: "OF$ 
900 PRINTTAB(l0) "EQUATES FILE: ";EF$ 
910 PRINT:PRINTTAB(lO)"SCRATCH FILE: "SF$ 
920 PRINTTAB(lO) "SYMBOL FILE: "FS$ 
930 PRINTTAB(9) SN+l" SYMBOLS" 
940 PRINTTAB(9) K" EQUATES" 
950 PRINT:PRINT"PASS 2 COMPLETE" 
960 PRINT:PRINT:END 

.PASS 3 

RESOURCE 3 ** CROSS REFERENCE FILES 
** 

TWO BUFFERS REQUIRED 

. 
100 	REM *** RESOURCE 3 - CROSS REFERENCE 

BUILDER *** 
110 	REM *** T.R. BERGER 11/80 

* DELETE COMMA AND SEMICOLON * 
120 POKE2972,13: POKE2976,13 

130 	PRINT:PRINT"RESOURCE ** STEP 3 ­
CROSS REFERENCE GENERATOR" 

140 	PRINT:PRINT 
150 	PRINTTAB(20)"TYPES OF REFERENCES" 
160 	PRINT: PRINT"B"TAB (10) "BRANCH" 
170 	 PRINT"J"TAB(l0)"JSR AND JMP" 
180 	PRINT"M"TAB(lO)"MEMORY" 
190 	PRINT"Z"TAB(lO)"ZPAGE" 

200 PRINT:I NPUT"YOUR CHOICE {J/B/M/Z)"; 
CR$ 

210 IFCRS<>"B"ANDCRS<>"J"ANDCRS< >"M"AND 
CRS<>"Z "THEN200 

220 PRINT:INPUT"SCRATCH FILE";SF$ 
230 INPUT"REFERENCE FILE";RF$ 
240 PRINT:INPUT"NUMBER OF REFERENCES";NR 

. * DIMENSION ARRAYS * 
250 DIM SS$ (NR), SA$ (NR), VCNR) 

* SET SYMBOL NUMBER AND TYPE * 
260 T=l: SN=-1 
270 IF CR$="M" THEN T=2 
280 IF CR$="Z" THEN T=3 

* SYMBOL PLUCKER * 
290 	S=l3:NL=4 
300 	 IF CR$="Z" THEN S=l5: NL=2 

** MAIN PROGRAM ** 

310 DISK OPEN,6,SFS 
320 DISK OPEN,7,RF$ 

* LOOP BACK HERE * 
330 INPUT #6,IN$ 
340 IF IN$="XIT" THE N600 

. * TOO SHORT, NO SYMBOL * 
350 IF LEN(IN$)<16 THEN330 

. * CHECK FOR NO SYMBOL * 
360 	 IF MIDS (INS, 11, 2) <>"HH" TllEN3 30 

. * DISPLAY LI~E WITH SYMBOL * 
370 PRINT IN$ 

. * DETERMIN E SYMBOL TYPE * 
380 ONT GOSUB740 ,790,860 

. * CHECK FOR RELEVANT SYMBOL * 
390 IF FL=O THEM330 

. * GET ADDRESS OP LIN E * 
400 	AlS=M$+LEFT$(INS,4) 

. * GET SYMBOL * 
410 A2$=MID$(IN$,S,NL) 

* SEARCH SYMBOL TABLE * 

* BINARY SEARCll * 
. 

420 	L=O: R=SN 

. * SYMBOL li!OT FOU ND, I NSERT IT * 
430 IF L>R THEN480 
440 M=INT((L+R)/2) 

. * SYMBOL IN TABLE * 
450 IF A2S=SS$(V(M)) THEN540 
460 IF A2S>SS$(V(M)} THEN L=M+l: GOT0430 
470 R=M-1: GOT0430 

. * ADD A SYMBOL * 

480 SN=SN+l: SSS(SN)=A2$ 


* POINT TO ITS PROPER POSITION IN 
ORDERING * 

490 IF L=SN THEN530 
500 FOR I=SN-1 TO L STEP -1 
510 V (I+1) =V (I) 
520 NEXT I 
530 	V(L)=SN: M=L 

* ADD A CROSS REFERENCE * 
540 SAS(V(M))=SAS(V(M))+" "+Al$ 

. * CHECK IF CROSS REF LINE TOO LONG * 

550 IF LENCSAS(V(M)))<50 THEN330 


. * PRINT CROSS REF LINE * 

560 PRINT #7, SS$(V(M))+" "+SA$(V(M)) 

570 PRINT SS$(V(M)}+" "+SAS(V(M)) 

580 SAS(V(M))="" 

590 GOT0330 


* LOOP BACK FROM HERE * 

* CLOSE SCRATCH FILE * 
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600 	DISK CLOSE,6 

* PRINT REMAINING CROSS REF LINES * 
610 FOR I=O TO SN 
620 IF SA$(V(I) )="" THEN650 
630 PRINT t7, SS$(V(I))+" "+SA$(V(I)) 
640 PRINT SS$(V(I))+" "+SAS(V(I)) 
650 NEXT I 
660 PRINT t7,"XIT" 
670 DISK CLOSE,7 

* END OF MAIN PROGRAM * 

680 PRINT:PRINT 
690 PRINTTAB(l0)CR$" REFERENCES COMPLETE• 
700 PRINTTAB(lO)"SYMBOLS FOUND: "SN+l 
710 PRINTTABClOl"REFERENCE FILE: •RF$ 
730 PRINT:PRINT:END 

. ** SUBROUTINES ** 

. * BRANCH AND J (T=l) * 
740 IF MIDSCINS,6,ll<>CR$ THEN FL=O: GOT07 

80 

* SIFT OUT BIT INSTRUCTIONS * 
750 IF MID$(IN$,6,3)="BIT" THEN FL=O: GOTO 

780 

. * LABEL FOR TYPE * 
760 M$=MID$(IN$,7,ll 
770 FL=l 
780 RETURN 

* MEMORY (T=2l * 
790 M $=MID$(IN$,6,ll 
800 A2$=MID$(IN$,13,ll 
810 IF M $="J"ORA2$="Z" THEN FL=O: GOT0850 

* SIFT OUT BRANCHES * 
820 IF M $="B"ANDMID$CIN$,6,3l<>"BIT" THEN 

FL=O: GOT0850 

* LABEL TYPF. * 

840 FL=l 
850 RETURN 

* Z PAGE REFERENCES (T=3) * 
860 IF MIDSCINS,13,ll<>CRS THEN FL=O: GOTO 

900 
870 M$=" " 

. * LABEL FOR INDEXING * 
880 IF LEN(I NSl>l6 THEN M$=RIGHT$(IN$,l) 
890 FL=l 
900 RETURN 

.PASS 4 

RESOURCE 4 ** Z PAGE EQUATE FILE ** 

ONE BUFFER REQUIRED 

. 
100 REM *** RESOURCE 4 - ZPAGE EQUATES *** 
110 REM T.R. BERGER 11/80 
120 PRINT:PRINT 

130 	PRINT"RESOURCE ** STEP 4 - ZPAGE 
EQUATE FILE **" 

140 PRINT:PRINT:INPUT"ZPAGE CROSS 
REFERENCE FILE";ZFS 

150 INPUT"ZPAGE EQUATE FILE";ZE$ 

160 	PRINT:INPUT"NUMBER OF SYMBOLS";NS 

. * LINE NUMBER AND INCREMENT * 
170 FL=lOOO: IN=lO 

. * DIMENSION ARRAYS * 
180 	DIM SS$ (NS), V(NS) 

. * SYMBOL COU NTER * 
190 SN=-1 

** LOAD SYMBOLS ** . 
200 DISK OPEN,6,ZF$ 
210 PRINT:PRINT"LOADING SYMBOLS" 

* LOOP BACK HERE * 
220 INPUT #6,IN$ 
230 IF IN$="XIT" THEN380 

* JUST THE ZPAGE REFERENCE * 
240 IN$=LEFTSCINS,2) 

* PUT SYMBOLS IN ORDER * 


* SEARCH FOR SYMBOL * 

* BINARY SEARCH * . 

250 	L=O:R=SN 

. * GO ADD NEW SYMBOL * 
260 IF L>R THEN310 
270 M=INT((L+R)/2) 

* HAVE THIS ONE, GET ANOTHER * 
280 IF IN$=SS$(V(M)) THEN220 
290 IF IN$>SS$(V(M)) THEN L=M+l: GOT0260 
300 R=M-1: GOT0260 

* ADD SYMBOL TO LIST * 
310 SN=SN+l: SS$CSN)=I NS 

* POINT TO ITS PROPER POSITION IN 
ORDERING * 

320 IF L=SN THEN360 
330 FOR I=SN-1 TO L STEP -1 
340 V(I+ll=V(I) 
350 NEXT I 
360 V(L)=SN . 
370 GOT0220 

* LOOP BACK FROM HERE * 

380 	DISK CLOSE,6 
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* SYMBOLS ALL LOADED * 

* PRINT EQUATES * 

390 	DISK OPEN,6,ZE$ 

. * TITLE * 
400 	 PRINT #6,STRSCFL)+" ;ZPAGE EQUATES" 

* PRINT EQUATES NOW * 
410 FOR I=O TO SN 
420 FL=FL+IN 
430 IN$=STR$(FL)+" HHZZ"+SS$(V(I))+" = $ 

"+SS$(V(I)) 
440 PRINT #6, IN$ 
450 PRINT IN$ 
460 NEXT I . 
470 	 PRINT #6,"XIT" 

* BUFFER 6 REQUIRES A PUT * 
480 DISK PUT 
490 DISK CLOSE,6 
500 PRINT: PRINT 

* OUTPUT DATA * 
510 PRINTTAD(9) SN+l" SYMBOLS" 
520 PRINTTABClO) "ZPAGE CROSS REF FILE: 

"ZF$ 
530 PRINTTAB(l0) "ZPAGE EQUATE FILE: 

"Z ES 
540 PRINT:PRINT:END 

.ONE PASS RESOURCE 

RESOURCE S ** ONE PASS PROGRAM ** 

THO 	 BUFFERS REQUIRED 

100 REM *** RESOURCE S *** 
110 REM T.R. BERGER 2/81 
120 PRINT 
130 PRINTTABClO)"RESOURCE - SINGLE PASS" 
140 PRINT 

** REMOVE COM!~ AND SEMICOLON ** 
150 POKE2972,13:POKE2976,13 

160 INPUT"SOURCE FILE";SF$ 
170 INPUT"RESOURCE FILE";RF$ 
180 INPUT"EQUATE FILE";EF$ 
190 INPUT"CROSS REF FILE";CF$ 
200 INPUT"SCRATCll FILE";JF$ 

210 PRINT:INPUT"NUMBER OF SYMBOLS";NS 
220 INPUT"NUMBER OF ZPAGE SYMBOLS";NZ 

** DIMENSION SYMBOL AND POINTER ARRAYS 
** 

230 	DIM SS$(NS) ,SB$(NS),SJ$(NS),SM$CNS) ,V( 
NS), SS CNS) 

240 	DIM ZS$(NZ) ,ZA$(NZ) ,U(NZ) 

** SYMBOL COUNTERS ** 
250 SN=-l:ZN=-l:SPS=" " 

. ** FIRST PASS ** . 
260 DISK OPEN,6,SF$ 
270 DISK OPEN,7,JF$ 

** LOOP BACK HERE ** 
2 80 INPUT #6, IN$ 

290 IF INS="XIT" THEN790 
300 IF LEN(IN$)<15 THEM280 

. ** ADJUST SOURCE, PICK UP SYMBOLS ** 

Al$=XXXX ADDRESS 

A2$=0PCODE + 

A3$=0PERAND (SYMBOL) 

A4$=ADDR MODE 

OU$=Al$+A2$+A3$+A4$ 

IN$=INPUT FROM OSI DISASSEMBLER 


310 	A3$="":A4$="" 

• ** GET ADDRESS ** 
320 	Al$=LEFT$(IN$,4) 

. ** DO ERRORS ** 
330 IFMID$(IN$,13,l)="?"THENA2$=" .BYTE $ 

"+MID$(IN$,6,2) :GOT0760 

** DO REFORMATTING ** 

** ELIMINATE END SPACES ** 
340 IN$=MID$CIN$,12): L=LENCIN$) 
350 IF MID$(IN$,L,l)=" "THEN L=L-1: . GOTO 

350 
360 IN$=LEFT$(IN$,L) 

** DO IMPLIED, ACCUMULATOR, IMMEDIATE 
ADDRESSSING ** 

370 	 IF L<70RMID$(IN$,6,l)="#" THEN A2$=IN 
$: GOT0760 

** ADJUST OPERAND POSITION ** 
380 IFMID$CIN$,6,1)="$"THENK=7:A2$=LEFT$( 

IN$,5)+" HH":GOT0400 
390 K=8:A2$=LEFT$(IN$,6)+"HH" 

** ZPAGE CHECK ** 
400 M=K+2 

** DO ZPAGE OPERANDS ** 
410 IFM>LTHENA3$=RIGHT$(IN$,2) :A2$=A2$+"Z 

Z":GOTOSOO 
420 IF MID$(IN$,M,l)>"/"THEN440 
430 A3$=MID$CIN$,K,2) :A2$=A2$+"ZZ":A4$= 

MID$CIN$,M): GOTOSOO 

** TWO BYTE OPERAND CHECK ** 
440 M=K+4 
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. ** DO TWO BYTE OPf.P.ANDS ** 
450 IFM>LTHENA3$=RIGHT$(I N$,4) :GOT0470 
460 A3$=MID$(INS,K,4l: A4$=MID$( IN $,Ml 

. ** SEARCH FOR SYMBOL ** 
470 GOSUE\1670 

• ** SYMBOL NOT FOUND, INSERT IT ** 
480 IF L>R THEN660 

• ** SYMBOL FOUND, ADD CROSS REF ** 
490 GOT0720 

. ** SEARCH FOR ZPAGE REF ** 
500 L=O: R=ZN 

. ** SYMBOL NOT FOUND, INSERT IT ** 
510 IF L>R THEN560 
520 M=INT((L+Rl/2) 

** SYMBOL FOUND, ADD CROSS REF ** 
530 IF A3$=ZS$(U(M)) THEN620 
540 IF A3$>ZS$(U(M)) THEN L=M+l: GOT0510 
550 R=M-1: GOT0510 

. ** ADD SYMBOL ** 
560 'ZN=ZN+l: ZS$ (ZN) =A3 $ 

** POINT TO PROPER POSITION IN ORDERING 
** 

570 IF L=ZN THEN610 
580 FOR I=ZN-1 TO L STEP-1 
590 U(I+ll=U(I) 

600 NEXT I 

610 U(L)=ZN: M=L 


• ** GET ADDRESSING MODE ** 

620 AS$=" " 

630 IF A4S<>"" THEN A5$=RIGHT$(IN$,l) 


• ** ADD CROSS REF TO STRI NG ** 

640 ZA$(U(Mll=ZA$(U(M))+" "+A5S+Al$ 

650 GOT0760 


• ** ADD SYMBOL ** 

660 SN=SN+l:SS$(SN)=A3$ 


** POINT TO PROPER POSITION IN ORDERING 
** 

670 IF L=SN THEN710 
680 FOR I=SN-1 TO L STEP-1 
690 V(I+ll=V<Il 
700 NEXT I 
710 VCL)=SN: M=L 

** FIND CORRECT CROSS REF TABLE ** 
720 A5$=MID$(A2$,2,l): AO=l 
730 IF A5S="B"ANDMID$(A2$,2,3l<>"BIT" THEN 

A0=2 
740 IF ASS="J" THEN A0=3 

** ADD CROSS REF TO TABLE ** 
750 ON AO GOSUB1640 ,1650 ,1660 

• ** GENERATE LI NE FOR SCRATCH FILE ** 

760 OU$=Al$+A2S+A3$+A4$ 


770 PRINT 17,0US: PRINT OU$ 
780 GOT0280 

** LOOP BACK HERE ** 

** CLOSE SOURCE AND SCRATCH F ILES ** 
790 PRINT #7, INS 
810 DISK CLOSE,6 
820 DISK CLOSE,7 

** END FIRST PASS ** 

** PASS 2, WRITE CROSS RE F FILES ** 

830 DISK OPEN,7,CF$ 

840 PRINT #7,". CROSS REF ERENCES" 

85 0 PR INT #7 r " • " 

860 PRI NT #7,". ZPAGE" 

870 PRINT tf 7,"." 


. ** DO ZPAGE REFS ** 

880 FOR I=O TO ZN 

890 A0$=ZA$(U(I)): ZA$(U(I))="": A2$=ZS$( 


U CI l l 

** BREAK UP LONG LINES, PRI NT FILE ** 
900 GOSUB1730 
910 NEXT I 
920 PRINT #7,"~":PRINT 17,"." 
930 PRINT 17,". JMP & JSR" 
940 PRI NT 17, "." 

. ** DO JMP & JSR REFS ** 

950 FOR I=O TO SN 

960 AO$=SJS(V(I)): SJ$(V(I))="": A2$=SS$( 


V (I)) 

• ** BREAK UP LONG LINES, PRINT FILE ** 

970 GOSUB1730 

980 NEXT I 

990 PRI NT #7,".": PRINT #7,"." 

1000 PRINT 17,". MEMORY": PRI NT #7,"." 


** DO MEMORY REFS ** 
1010 FOR I=O TO SN 
1020 AOS=SM$(V(Ill: SM$(V(Ill="": A2S=SS$ 

(V(I)) 

• ** BREAK UP LONG LINES, PRINT FILE ** 

1030 GOSUB1730 

1040 NEXT I 

1050 PRINT #7,".": PRINT t7,"." 

1060 PRINT 17,". BRANCH": PRI NT #7,"." 

** DO BRANCH REFS ** 
1070 FOR I=O TO SN 
1080 AOS=SB$(V(Ill: SB$(VCill="": A2$=SS$ 

(V (I) ) 

** BREAK UP LO NG LI NES, PRI NT FILE ** 
1090 GOSUB1730 
llOO NEXT I 
1110 PRI NT #7,"XIT" 
1120 DISK CLOS E,7 

** END REF FI LES ** 

** GENERATE RE SOURCE FILE ** 
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1130 DISK OPEN,6,JF$ 
1140 DISK OPEN,7,RF$ 

• ** LI NE NUMBER AND I NCREMENT ** 
1150 CL=lOOOO: I N=lO 

** LOOP BACK HERE ** 
1160 INPUT 16,IN$ 
1170 IF I N$="XIT" THEN1260 

** GET ADDRESS OF LINE ** 
1180 A3$=LEFT$(I N$,4) 

** SEARCH FOR SYMBOL ** 
1190 GOSUB l 67 0 

** SYMBOL FOUND, MARK IT, ENTER LABEL 
** 

1200 IF L<=R THE N SSCMJ=l: OU$="HH"+IN$: 
GOT01220 

** SYMBOL NOT FOUND, DELETE ADDRESS ** 
1210 OU$=SP$+MID$(IN$,5) 

** ADD LINE NUMBER AtlD OUTPUT ** 
1220 OU$=STR$(CLJ+" "+OU$ 
1230 CL=CL+IN 
1240 PRINT #7,0U$: PRINT OU$ 
1250 GOT01160 

** LOOP BACK FROM HERE ** 

** CLOSE SCRATCH AND RESOURCE FILES ** 
1260 PRINT #7,IN$ 
1280 DISK CLOSE,6 
1290 DISK CLOSE,7 

** RESOURCE FILE DONE ** 

** DO EQUATE FILES ** . 
1300 DISK OPEN,7,EF$ 


• ** LINE NUMBER ** 

1310 CL=lOOO 

1320 PRINT #7,STR$(CL)+" ;EQUATE FILE" 

1330 CL=CL+I N: PRI NT #7,STR$(CL)+" ;" 

1340 CL=CL+IN: PRI NT #7,STR$(CL)+" ;ZPAGE 


" 
1350 CL=CL+I N: PRINT 17,STR$(CL)+" ;" 

** DO ZPAGE EQUATES ** 
1360 FOR I=O TO ZN 
1370 CL=CL+IN 
1380 PRINT #7,STR$(CL)" HHZZ"ZS$(U(I))" 

= $"ZS$(U(I)) 
1390 PRINT STR$(CL)" HUZZ"ZS$(U(I))" = $" 

ZS$CU(I)) 
1400 NEXT I 

1410 CL=CL+I N 
, n · 1420 PRINT #7, STR$(CL)+" • 

1430 CL=CL+IN: PRINT #7, STR$ (CL)+" I 
• n 

1440 CL=CL+I N: PRINT #7,STR$(CL)+" ;TWO 
BYTE" 


1450 CL=CL+IN: PRINT #7, STR$ (CL)+" I 
• n 


** DO TWO BYTE EOUATES ** 

1460 FOR I=O TO SN 
1470 IF SS(IJ=l THEN1510 
14 80 CL=CL+IN 
1490 PRINT #7,STR$CCL)" HH"SS$(V(I))" = 

$"SS$ CV (I) ) 
1500 PRINT STR$(CL)" HH"SS$(V(I))" = $"S 

S$(V(I)) 
1510 NEXT I 

1520 PRINT #7,"XIT" 

1530 PRINT #7,"E": PRINT #7,"E" 

1540 DISK CLOSE,7 


** END OF EQUATES ** 

** FINAL DATA ** . 
1550 PRINT:PRINTTAB(lOJ"RESOURCE COMPLETE 

n 

1560 PRINTTAB(7)SN+l" SYMBOLS" 
1570 PRINTTAB(7)ZN+l" ZPAGE LOCATIONS" 
1580 PRINTTAB(8)"SOURCE FILE: ";SF$ 
1590 PRINTTAB(8)"SCRATCH FILE: ";JF$ 
1600 PRINTTAB(8)"EQUATE FILE: ";EF$ 
1610 PRINTTAB(8)"RESOURCE FILE: ";RF$ 
1620 PRINTTAB(8)"CROSS REF FILE: ";CF$ 
1630 PRINT:PRINT:END 

** END OF PROGRAM ** 
** SUBROUTINES ** 

• ** MEMORY CROSS REFS ** 
1640 SM$CVCM))=S1·1$(V(MJ l+" "+A5$+Al$: 

RETURM · 

• ** BRANCH CROSS REFS ** 
1650 SB$(V(M))=SB$(V(M))+" "+MID$(A2$ 1 3,l) 

+Al$: RETURN 

** JMP & JSR CROSS REFS ** 
1660 SJ$(V(M))=SJ$(V(M))+" "+MID$(A2$,3,l) 

+Al$: RETURN 

** SEARCH FOR SYMBOL ** 
1670 L=O: R=SN 

** SYMBOL NOT FOUND ** 
1680 IF L>R THEN RETURN 
1690 M=INTCCL+R)/2) 

** SYMBOL FOUND ** 
1700 IF A3$=SS$(V(M)) THEN RETURN 
1710 IF A3$>SS$(V(M)) THEN L=M+l: GOT01680 
1720 R=M-1: GOT01680 

** BREAK UP LONG LINES, PRINT CROSS REF 
FILE ** 

1730 L=LEN(A0$) 
1740 IF L=O THEN RETURN 
1750 IF L<49 THEN Al$=A0$: AO$="": GOTO 

1770 
1760 Al $=LEFT$ CAO$, 4 8): A0$=MID$ CAO$, 49) 
1770 PRINT #7,A2$" "Al$: PRINT A2$" "Al$ 
1780 GOT01730 
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"Message Board" allows you to put u/1 to 20 pages of 
messages on a Graphics 2 screen and display them re­
peatedl)' for as long as you. lihe. It mahes a fine message 
board for any kind of meeting and can even be a title 
mailer for home video recorders. 

Atari Message 
Board 
Dennis J. Harkins 
Hattield. PA 

We use an expanded version of this program to 
generate messages for a cable TV channel here, 
and we leave ou r Atari 800 running for hours , 
flippin g through page after page of program 
schedules and community announcements. We 
also make titles and credits for our student video 
productions with the program, since the Atari has 
a nice "clean" Yideo output through the DIN socket 
on the side. 

String With Dynamic Keyboard 
The program tores the information in DATA 
statements through Atari's "dynamic" keyboard 
technique (see Bruce Frumker's article in COM­
PUTE!, August 198 1, #1 5, for a good example of 
this). This keeps the program short and simple and 
makes it easy to save messages on either disk or 
ca sett . 

The program first asks whether yo u'd like to 
write messages or run your· previously stored mes­
sages. If you choose to write mes ages. it then asks 
for a color combination for you r me sage and 
background . You then enter your mes age line by 
line. Hi tting RETU RN leaves a blank line. After 
the 10th (or 20th) line is entered, you ca n see it 
displayed and have the option to make any changes. 
After you ar satisfied with the "page," you are 
asked if you want to \\Trite another page. When you 
are through writing messages. you can then either 
RUN them or save the program to d isk or tape to 
RUN later. 

Choosing colors and luminance values can be 
time con urning at first, o try the fo llowing va lues 
when asked for color in formation, if you don 't 
have any favor ite color combinations: 

1.14.7, 8 (Gold on Blue) 

7, 8. 1, 1-1 (B lue on Gold) 

2. 1-1,-1.("i (Gold on Red) 

1-1,12.11.(i (Cold on Green) 

7.2.3,6 (B lue on Red) 

7. 12,0,6 (B lue on Gray) 

You will learn a lot about the Atari's colors by 
playing a bit with the combinations. We have a li ttle 
color selector program that lets you preview the 
colors but I'll save that for another time. Remember 
to avoid using commas in your message, since 
commas in a DATA statement te ll the computer· to 
end that particular "read." You may notice that the 
"window" is sti ll at the bottom of each page: it' just 
the same color and luminance as the background. 
We use this for our logo and the elate. 

T he loop in line 2620 controls the amount of 
time each page is displayed , and you will probably 
want to change this to su it yo ur messages. 

I'm sure you can think of some refinements 
(I've already added dozens of them). How about 
messages in four colors? It's a simple matter to add 
the extra SETCOLOR in formation and then type, 
in lowercase and inverse characters, some of the 
lines of your message. Experiment a bit. You can 
come up with some pretty fancy looking messages 
with a little work. 

Program Details 
Line 20 I 0 dimensions an An wer string and a 
Me sage string (note its length) and sets the Line 
Number (LN) variable to zero. 

Line 2130 sets the va lue of A to correspond 
(inversely!) to the graphic mode wanted. This 
allows it to be used in line 23 10 to in put I 0 or 20 
lines when you are writing a message. 

Line 22 10 inputs B, C, D, E as your color 
va lues. To see what's happening here, look at line 
2550 where the values are read into SETCOLOR 

2010 DIM A$<1>,MS<20l:LN=O 
2020? CHR$<125l:POKE 752,l:POSITION 11, 

8: ? "MESSAGE GENERATOR" 
2030 ? :? :? "C9 SPACES>BY DENNIS HARKIN 

S" 
2040 FOR DELAY=l TO 500:NEXT DELAY 
2050 ? CHR$(125l:POKE 752,0:POSITION 2,8 
2060 ? "TO WRITE MESSAGES, TYPE W" 
2070 ? : ? "TO RUN YOUR MESSAGES,TYPE R" 
2080 ? :? :? "THEN HIT RETURN" 
2090? : ? :INPUT A$:IF AS="R" THEN 2500 
2100 IF AS <> "W" THEN 2050 
2110? CHR$(125l:POSITION 2,8 
2120 ? "LARGE OR SMALL LETTERS?" 
2130 ? :? :? "TYPE 1 FOR LARGE, 2 FOR SM 

ALL":?:? :INPUT A 
2140 IF A< l OR A>2 THEN GOTO 2110 
2150? CHR$(125l:POSITION 2,4 
2160 ? "NOW ENTER YOUR COLOR CHOICES" 
2170 ? :? :? "REMEMBER TO ENTER FOUR NUM 

BERSC8 SPACES>SEPARATED BY COMMAS" 
2180? :? :? "EXAMPLES:" 
2190? :? "C10 SPACES>l,14,7,8" 
2200? :? "{5 SPACES>ORC3 SPACES>7,8,1,1 

4" 
2210? :? :? "THEN HIT RETURN":? :? :INP 

UT B,C,D,E 
2220 LN=LN+l 
2230 ? CHRS<125l 
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2240 ? "{DOWN>";LN;" DATA " ;A;"," ; B;" , "; 
11 11C; 11 

,	 ;D; .. , ;E 
2 2 50 ? 	 :? :? "CONT" 
2260 	POSITION O,O 
2270 	POKE 842,1 3 :STOP 
2280 	POKE 842 , 1 2 
2 290 	 IF A=l THEN LN = LN+9 
2 3 00 	 IF A=2 THEN LN = LN+4 
2310 	FOR G=l TO lO*A 
2 3 20 ? CHRSC125J:POSIJ ION· 6,4: ? 

NE " ;G;" OF MESSAGE HERE" 
"2330 	 POSITION 1 0 , 8: ? ---- - ------------ ­__.. 

2340 POSITION 2,10: ? "ONLY 20 CHARACTERS 
WILL BE ACCEPTED " 

2 3 45 POSITION 2 , 1 3 : ? "REMEMBER THAT YOU 
CANNOT USE COMMAS< 3 SPACES>IN 
MESSAGE" 

2350 	POSITION 9,7:POKE 75 2 ,0:INPUT 
TCOLOR 1 , 7,4:POKE 752 , 1:? " 
<CLEAR>" 

2 3 60? 	"<DOWN>";LN;" DATA ";MS 
23 70 ? 	 :? : ? "CONT" 
238 0 	 POSITION O, O 
2390 	PO KE 842 , 13 1STOP 
2 4 0 0 	 PO KE 842,121? " {CLEAR>":SETCOLOR 1, 

7 ' 1 Q 
2 410 ON A GOTO 2420 , 242~ 


2420 IF G<> lO*A THEN LN•LN+lO:GOTO 2430 

2 4 2 5 IF G<> lO*A THEN LN • LN+~ 


2 4 3 0 NEXT G 
2 440 ? CHRSC12~l:POSITION 13,8:? " MESSAG 

E ENTERED" 
2 450 POSITION 1,14:? "DO YOU WANT TO SEE 

THAT PAGE CY OR N>";:INPUT AS 
2460 IF AS="Y" THEN 2700 
2 480 ? :? :? :? "DO YOU HAVE ANOTHER PAG 

E CY OR N>";:INPUT AS 
2 485 I F AS="Y" THEN GOTO 2 110 
2 490 I F AS <> "N" THEN 2 480 
2 49 5 GOTO 2050 
2 5 00? CHRS<125l: ? :? : ? 

2510 
2 520 
25 3 0 
2540 
2550 

2560 
2570 
258 0 
259 0 
2600 
2610 
2 620 
2630 
2640 
2700 
2710 
2720 
2730 
2740 

2750 
2760 
2770 
2780 
2790 
2800 
2810 
2820 
2830 

2840 
2850 
2860 

N" ;:INPUT Z 
RESTORE :FOR W= l TO 
READ A,B,C , D, E 
IF A= l THEN GRAPHICS 
IF A=2 THEN GRAPHICS 
SETCOLOR O,B,C:SETCOLOR 
LOR 4,D , E 
FOR N=O TO lO•A - 1 
READ MS 
LET P=<20-LENCM$ll / 2 
POSITION P ,N 
PRINT #6;MS 
NEXT N 
FOR T=1 TO 3 0 0 0:NEXT T 
POKE 77,0:NEXT W 
GOTO 2510 
RESTORE LN-99 
READ A,B,C , D, E 
IF A= 1 THEN GRAPHICS 2 
IF A=2 THEN GRAPHICS 1 
SETCOLOR O, B , C:SETCOLOR 
LOR 4,D,E 
FOR N-0 TO 10 tA - l 
READ HS 
LET P~<20-LEN<l1Sll/ 2 
POSITION 	 P , N 
PRINT #6;MS 
NEXT 	 N 
? "THIS IS PAGE ";LN/100 
? "HIT 	RETURN TO CONTINUE": INPUT AS 
GRAPHICS O:POS I TION 
WANT TO RE T YPE THAT 
Y OR N>";:INPU T AS 
IF 	AS="Y" T HEN LN = LN 
IF AS < > " N" THEN 2 8 30 
GOTO 2480 

"PAGES TO BE RU 

Z 

2 
1 

2, 10: ? "DO YOU 
PAGE<7 SPAC ES>< 

- lOO:GO T O 2 11 0 

2 , D, E:SETCO 

2 , D, E:SETCO 

"TYPE LI 

YOUR 

MS:SE 



sLate ments. 
Lines 2230-2280 use the 

"dyna mic keyboard" routine to 
enLe r Lh e first d a ta line. 

Lines 23 10-2340 sel up the 
loo p to e nter each line of the 
message, aaa in using the "dy­
na mic keyboard" routine. Noti ce 
the way the LN variable incre ­
me nls depending on th e number 
of lines in yo ur me age. T his 
ma kes a lot of little options eas ier. 
LIST 20 1-300. for example will 
a lways LIST page 3, no matter 
what length each page is. 

Lines 2500-2640 are the 
actual display loop. Note that line 
2580 cente rs the data tring in a 
line of 20 spaces . 

Lines 2700-2820 ;-u-e the 
same display loop modified fo r 
the "PREVIEW'" o ption . 

To use the program as a 
til le r for yo u1· home video prn­
cluctions, change line 2620 to: 

'2620 GET#l ,KEY 

and line 2500 to: 

2500 PRINT CHR$(125):? :? :? 
" PAGES TO BE RUN" ;:INPUT 
Z:OPEN # 1,4,0,"K:" 

You'll be able to prepare your 
titles in the a me way as you 
crea le me ·sages and hit any key 
LO cha nge to the next er dits. © 
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Fl_CGrw1P •nd~F0~ARE 
FOi' ATARl · -l'ET-OSl - APPLE 11 -ll502 - VIC·20-5'ncJair-TilMJC 

ATARI ATARI ATARI ATARI 

ATARI BASIC L.Nrning by 
u.;ng 
Th is new boOit is an .. Action"· 
Book. You do mofll: than ruo It. 
learn the Intricacy ot ATARI · 
BASIC t"'<>rugh the ~on PfOQr•ms 
which cwovided . The•t• 
suwculon1 challenge vou to 
cha~ and write orogr1m 
routine! . Yet, 1r1 excl1lng ­
Many ot the programs are 
appropriate lot t::ieolnners as <Neil 
as ext1e1ienced computer uwers. 
(Screen Orawlfl9'. Sc:>ecial Sounds, 
Keys, Peddles + Joynicts 
$pec:iallzed Screen Routines , 
Graohia and Sound. Peelo el\d 
Pokes end wecl11 stuff I. 
Order·No . 16-C S9.96 
ATARI L..rnmt by lhing ­
Book • c.1utne 0t disk 
This PKkeQS 1nc::tuoes me t>ook 
No 16.4 plus a c.aueue or dtslc 
(please SP«1fvl containing • 
veue1v of the progn1ms which 
are hste1 In tl'le DOOlt . 
Orct.r No.: 7220 539.95 
G1m" for tht ATARl-COmptH• 
How lO PfoOf•m your own ;acnes 
on the ATAR I. Complete llstin;s 
In BASIC '"'° Mtctiine le"V\1"'19 
of e11cltlng (>limn. TrlckJ •nd 
hints. 
Ordef·No. 112 17.95 
GAME PAC KAGE for the ATARI 
Book + cuseuo or d i.s it 
Includes the book No . 162 PIUI 
cas.seuo or d i.sic (p lease specify! 
containing a variety of tho pro. 
grams lisiod In 1he book. 
Order No. 7221 S39.96 
ATMONA-1 
Machine LI~ Monitor for 
lhe ATARI 4001BOO. 
Thl1 P<>werlul monitor orovide1 
you with tM tirmwafe suppon 
that vou ne.d to get the mou 
ou1 ol your l)OW"trful system. 
ATMONA· 1 comes on a boota~e 
cauene. No airtr1<¥:s requlr-' . 
01.sasseTible . Memory Dumo HEX 
+ ASCII , (Change MemOfY 
Locations, Bloctuansfer. flll 
memory b lock, u....e •net IOlld 
machine 11~.Jaige or~ms, uan 
mech Llr.g Progr , (Printer 
ootlonal) . 
Comes w ll/'1 lntroductlon1ry 
ar t icle on how to pr~ram the 
ATARI compu1tf Jn machine 
language. (AVlllable elso in ROM) 
Ordu·No. 7022 S 19.95 

ATMONA·2Su~r 
A very powerfu l Tracer to e.splore 
the ATARI ROM/RAM area. StOP 
at previoully ~lected addreu. 
Opcode or opertnd kasseuel . 
On:hJ ·No. 7049 S.tSU5 

EDITOR / ASSEMBLER for 
ATARI 800, 32K Df 481( RAM 
Exuemelv las1 and l)OW'lrlul 
Edi10t/Auemt>ler . IBK Source· 
code in about 5 tea>ndsl Includes 
ATMONA-1 
Ordft·No. 7098 S.t9.95 

MACRO-A.191'nbter 
for ATAR I 800,48K RAM 
Ple1se soeclfy your 1vs1em . RAM . 
discoraiue1te. 
On:Mr·No . 7099 Sat.00 
Add 131.00 for earu1oge "•nion 
Gunf'l9ht - For ATAHI 400/800 
16K RAM , noods two ioys1ic1t1, 
animadon 1no 1aund. (SK machlnt 
languaoel. 
Order· No. 7207 I 19.tS 

Wnh control with the ATARI 
IK,,,us Oginol Cau or d1slt 
Ordet' No. 7222 129.9! 

A.t tTolofy end Biorhythm f0t 
ATARI kaa. otdb.kJ 
Ordet' No. 7223 S29.t5 

EPROM Cartridge KIT fot ATARI 
C¥tridge (bare board) ..vitt'I in ­
structions (hOIOs two 16K or two 
32K EPROMs (2716,2532,27321 
Ont.r No. 722.t I 19.95 
Order No. 7043 complete 829.95 

lnwolm Writir'lt fOf lfNl;I 
bus1nes.s w«111 ATARI 400/800 
16K RAM. 
Onter·No. 7022, caa. 121.SS 
Order-No . 7200, d itc. m .tt 
M.tlll"9'L ln No . 7213 S2C.95 
Inventory Contr. No.7215 82.t.95 

NEW I ATEXT-1 

~ne"°7ano:dj~, ~~ 
ATARl400!800comootersoff.,,., 
lhe best pttoe pertormtnce 9Wf 
23 editor . con1rol comm100S, 

::.c fo~~r~~~~om~!~~I dy.':i~ 

ELCOMP FORTH - Enhanced 

FIG -FORTH on d isk only. 

Ordw No. 7055 539_95 


How to connect vour EPSON­

Prini.r to ·t he ATAR I 400/800. 

Construction article wl1h printed 

circuit oo.td tnd tohware.. 

(Screenprint 1nd v1tl1ble dlarat· 

teu per llne). 

Order-No . 12tn 119.95 


OSI OSI OSI OSI OSI 
fhe flr'11 Book Of ...mu 5c_,tl IC 
Introduction to OSI compyten. 
Oitgrams, Nrdwwe •nd sofrw&re 
information not previously 
avallable In one compec:t source. 
192 pages, 
Order·No . 167 17.95 

The SKond Book of OHIO 
Order·No. 158 g7_95 

The Th ird Book ot OHIO 
Order No. 159 S7.95 

The fourth Book of OHIO 
Oro.r·No. 160 S9.95 

VIP Pacbge - Above ooolc plus 
a cauene w11h tnt Dtograrns 
Order-No. 11SOA S19.95 

The Fifth Book of OHIO 
Orct.r· No. H11 S7.95 

lnvok» Wrhlnt "•M'I tor OSI· 
C 1 PMF , C4P. Disk and Cassette. 
BK RAM. 
Drdtr· No. 8234 S29.80 

Mailing Litt for C1PMF or 
C4PMF 24K RAM 
250 addresses Incl. phone number 
Ind pan1me1ers on one 5' 1/4 dlstl 
Ot'def·No. 12&0 1251.80 

IK Mlc:rosol1 BASIC Ref . ~­
OrdeJ·No. 1151 H.95 

bpanUon Handbook for 6502 
.nd 8802 
OrMr·No. 152 19.95 

Mleroc:omputer Appl, Nom 
Ot'der·No. 153 S9.95 

Comple• Sound GeNt'ation 
New rirvi'8d applkuloni m1nu•I 
for the Te..s Instruments SN 
76477 Comple11. Sound Genera ­
tor. 
Ordtr·No . 154 Sl.95 

Small Busineu Proer•ms 

Complete listings for 1he business 

u'9f. Inventory . Invoice Writing , 

t-AaMlng Us1 Incl much more . 

lntrodUC1ion lO 81,11inet.s Appli ­

c:atloM. 

Ordtr·No. 156 SH.90 


Mletocomput• Herdwlfe Hand· 

book 11!45 -·' Oetcrlptlon1, olnout1 Ind soeclfl · 

cations ot the moit ooputa;r 

mk:toatooeaor and suDDOrt chips. 

A MUST for the hlt'dW11'9 butt . 

OnW.ffo. 29 11•.95 


c.,. Md Feeding of the 

Commodore PET 

Eigt'll ehaPteu exolornig PET 

hardware. Includes repair and 

Interfacing int01m.tlon, Pro· 

grammlr.g 1t lclts 1nd s:hm\a1ia. 

Drdllf·No. 150 19.95 

'rototypeobpemlon Board fOf' 

VIC·20 15-4.t~Butl. 


DTder·No . 484.t S18.95 

WordproctslOr f.VIC-20,81( RAM 

°'°''No. 4870 '19.95 

Miiiing Llrt for VIC·20,16kRAM 

Order No . .t883 S H.95 

Trlckt for VICt - Tht VIC'tory 

Programs, hints atxt up.11uion 

Inform. lion fOf VC-20 

OrdM No. 1.t1 19.95 

TIC TAC VIC 

OfdM No. 4880 &9.95 

GAMEPACI( I (3 Gamed 

Ordef No. .t881 81.t .95 

Du1I Joyrtick lnrtructlon 

Order No • .t885 S9.95 

INPUT/OUTPU T Pt09'emminv 

'l'rith your VIC 

Order No . .t886 8 9 ..95 


18K RAM/ROM board fot s;,u. 

tau, Any combination of RAM 

•nd ROM on one b:>ard 
ISY2128 ot 27161 
Ordtr·NO. 6i3 839.95 
Low eon up.nlton boards for 
your APPLE II. Bare t>Oard comes 
witt'I e>tt~si~ description and ' 
'°ftware 

6522 v1A-110 Esp. 

~E~g:Bu"* ll'i.OO 
Ordlr-No. 607 149.00 
l!IK EPROM/ RAM Card 

Order ·No. 609 129.00 

horlzontel tcrolhng lup 10 2551Software for SINCLAIR ZX-81 
char . pet llne) lneluOe command end TIMEX 1000 
on d iik l M.e:h int LAntu-ie Monh0t 
Order No. 7210 cassette 829.95 Order No. 2399 19.95 
Order No. 721 t d ist. 139.95 Mailing List 
Ordu No. 7212 cartrid9e l79.00 Order No. 2398 S19.95 

Progrernming in BASIC .-Ml 
L..m FORTH fM the ATARI mach ine lenguege with 'the 
400/800 , caueue Of' d isk ZX·81(821 o r TIMEX 1000. 
Order No. 7063 S19.96 Order No . 1.tO lbookl 19.95 

ELCOMP Publ ilh l"11, Inc., 53 Rldrock uno 

Pomon1, CA 91766, Phono: 17141623 8314 


Paym.Mt : Ottdt. Money OrdM, VISA. Materd\1'9', Eurochedl. 

POSTPAID on PREPAID In USA. 15.00 hand ing '• for c.o_o_ 

AU orders outside USA : Add 15" lh lpPing. CA add 8.5" u l• we. 

ATARI ha regirtertd tradwn...tic of ATARI Inc. APPLE Is• ngi1terlld 

trademark of APPLE Inc. PET+VIC-20 ha tradtmwk of Commodore. 


SOCCER 

FOR ATARI 400/800* 

SOCCER is a challenging, 
high-speed video action game 
for 2, 3 or 4 players. 

Animated players not only 
kick the ball; they also head 
the ball. 

Dribble, pass, kick on goal, 
steal the ball, intercept passes 
and defend your goal! 

You control key players 
with joysticks. Other players 
are "smart" and perform auto­
matically. 

Features: 9 game options • 
scoreboard • real-time clock • 
sudden-death overtime • kickoffs 
• goal kicks • out-of-bounds 
plays • sound effects • music • 
crowd noise ·• 7-color hi-res dis­
play • all assembly language 

SOCCER comes on cas­
sette or diskette, and requires 
a minimum of 16K RAM. Price 
is $29.95. 

Also available: HOCKEY • 
cassette or diskette • 16K RAM 
• $29.95 

Order from your local dealer 
or from 

Gamma Software 
P.O. Box 25625 


Los Angeles, CA 90025 


(213) 473-7441 

Check, money order, MC or VISA. 


Add $2.00 for shipping and handling. 

Calif. residents add 6% sales tax. 


Dealer inquiries invited 
·Indicates trademark of Atari, Inc. 

http:cartrid9el79.00
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Mass-delete lines, renumber, and search - many pro­
gramming aids become available when you put the 
Assembler Cartridge to work on a BASIC program. 

Editing BASIC 
Programs With 
The Atari 
Assembler/Editor 
Cartridge 
Dennis Allen 
So n Jose.CA 

It's probably a afe bet that the majority of Atari 
owners do most ifnot all of their programming in 
BAS IC. However, this article will show you how to 
put the Atari Assembler/Editor Cartridge to work 
prm iding some BASIC programming aid . 

The Editor/Assembler consists of three pro­
grams: the Assembler, the Debugger, and the 
Editor. The Assembler converts source programs 
into object code which is executable by the com­
puter. The Debugger is a programming aid which 
does just that - debugs machine language pro­
grams. The Editor is a fairly simple line-oriented 
text editor through which you can enter and correct 
or modify source programs - or any other ASC!l text 
files. It is the Editor which will allow you to modify 
your BASIC programs. 

Apart from the I/O commands which allow 
you to SA VE or LOAD source and object code fi les 
to and from the cassette or di k, there are four 
major commands of interest to the BASIC pro­
grammer: Renumber, Delete , Replace, and Find. 
R enumber is a simple renumbering utility. It allows 
you to specify the starting line number and the 
increment. Delete lets you erase any line or group 
of lines. Find will how you all of the statement 
lines where a certain string of character appears. 
Re/Jlace will allow you to substitute any string of 
characters for any other string- a line at a time or 
throughout the entire program at once. 

A Major Typing Task Avoided 
Program 1 is a simple demonstration of the use of 
these editing features. Suppose you've just 

CLOADed this program into your computer. The 
first thing you will notice is the line number incre­
ment. You wouid like to insert some graphics 
routines in the midd le of the sound routines, but 
you can't because a thoughtless programmer used 
a li ne number increment of one. Now pretend this 
is a very large program and the routines you want 
to insert will extend the overall program beyond 
your memory limit. You now have two prnblems 
which would require many hours of retyping to 
solve. Not with the Ed itor! 

Step one is to get the program in a fo1·m the 
Editor can LOAD. To do this you type LIST"C" 
[For disk, use L!ST"D:Name"]. At this point, it is a 
good idea to make a hardcopy listing of the program 
you are editing, especially if it's a long one. Once 
the program has been listed to cassette, you simply 
replace the Atari BASIC Language cartridge with 
the Editor/Assembler, power up and type ENTER# 
C: (Note the #,NOT". [For dish: ENTER#D:Name]). 
Once the cassette stops, type LIST, and the program 
is LISTed to the screen.just as if you \\ere still in 
BASIC. 

Step two i to get rid of a ll the REM statements, 
since we are concerned with saving memory. Re­
ferring to Program I , the first I l REM are easy to 
find. To get rid of these, we. type the command: 
DELI ,11. Now do a LIST and you will find that the 
fir t I I lines have vanished. This is much easier 
than typing 11 separate line numbers followed by 
carriage returns. Assuming this were a much longer 
program (with many REM statements embedded 
throughout) , we would want a convenient way to 
list all the lines with the word REM. Simple. Type: 
F!NDIREMl,A . The computer responds: 

16 REM SOUND VALUES 
23 RE M SOUND SUBROUT IN E 

Now type: DEL16, followed by DEL23, or use 
the BASIC method - simply type the line number 
followed by a RETURN. The list will show the 
deletion of these two lines as wel l. The ",A" fo llow­
ing the FIND command is a qualifier meaning "all 
occurrences of." Thus "FIND/REM/,A" means: 
find a// line which contain the letters REM and list 
them to the screen. It does not matter where in the 
statement the string is to be found. If the program 
you are editing has a line such as: 

1010 	PR I NT "TH I S IS A REM I NDER": 
GO TO 3050 

the FIND command will find the RE 1 in 
"REMINDER" and list that line as well. Examine 
the results of the Fl ND listing before you delete 
any lines. 

Using REPiace 
Like the FIND command, REP has an "all occur­
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rences" option. REP also has a "query" option 
which allows you to step through each line contain­
ing the string to be replaced . The computer will 
pause, then "ask" you whether or not you want the 
REP command to be executed on that line. Th is 
option is very convenient when you have to change, 
say, a variable name which may also appear in a 
PRI NT statement. 

To scan through the program for all of the 
occurrences of TIMER, and to optionally replace 
them with the shorter variable T, type: REP/ 
TIMERIT/1,1000,Q. (The " l , 1000" determines the 
range of line numbers for which the command is 
valid; choosing a very la rge number will insure 
scanning of the entire program.) The computer 
responds: 

13 FOR TIMER=! TO 100:NEXT TIMER?• 
To exercise the REP command for this line. type Y 
followed by a return. The computer responds: 

13 FOR T=1 TO 100zNEXT TIMER?• 
The first occu1Tence of TIMER in line 13 has 

been changed to T. The computer is now querying 
you about the second occurrence. To change this 
one and all of the following occurrences, just type 
Y after every prompt. When the Editor has scanned 
through the ent.ir program, it will display the 
EDIT prompt, meaning the function is complete. 
Use the same procedure LO change WAIT to W 
and LOOP to L. Since the variables T and Dare 
already used , we will change TO E to A and 
DURATION to X. When through, do anothe1· list 
to the screen just to make Stffe you didn't make any 
mistakes. 

One of the reasons for using the query option 
' is that the Editor signals the completion of a com­

mand with the ED IT prompt whether or not the 
function was actua ll y performed. In the above 
example, had you tried to do a REPITJMERITl ,A, 
and typed TlMET by mistake, the Edi tor would 
respond with it · usual prnmpt, although, since 
there is no TI MET string in the program, nothing 
was REPiaced. I f there were another variable named 
TIMET - you get the picture. 

Having shortened a ll of our variable names, 
we are ready for step four: renumbering the lines 
to make room fo1· our patches. This is where the 
hardcopy of the original program comes in handy. 
Ifyou have one, fine. If not, you wi ll have to struggle 
along with screen lists (like I do). The REN umber 
command wi ll effortless ly renumber all statement 
numbers , but unfortunately wi ll do nothing with 
all yom GOTO and GOS Bs. These will have to 
be handled separatel y. 

First, identify where all of your GOTOs and 

GOSUBs are GOing to. Make a note of the target 
statements; i.e., GOSUB 17 points to a statement 
which starts "A = 8 1 ", which follows a GOTO state­
ment. Your "target notes" can be anything which 
uniquely places the location in the program of the 
targets; there can be no confusion. My notes looked 
like this: 

17 A=81(afterGOTO) 

24 T = 2 (after RET) 

32 FORT= l (after RET) 

34 SO.O (after L= I) 


Having fixed the relative position of our target 
lines , we can execute the REN umber option. Type : 
RENJ00,10. The "100" tells the Editor whal the 
new number of the firsl line of our program wi ll 
be; the" IO" specifies the increment. Now we can 
fix our GOTOs and GOSUBs. To do this, you can 
eithe r do a screen list or use the FIND command. 
Referring to the target notes, do a FIND/A= 81 /, A, 
to determine old line number l 7's new number. 

Now simply REPiace all GOxx reference to 
line 17 with GOxx 140. (You don't need to worry 
about the leading zeros in the Editor's listing. 
BASIC will ignore them.) Execute the following, 
responding with Y to a ll of the queries : 

REP/GOSUB 17/GOSUB 140/1,1000,Q 
(Don't forget the space after the GOxx!) 

REP/GOSUB 24/GOSUB 200/1,1000,Q 
REP/GOTO 32/GOTO 280/1, 1000,Q 
REPffHEN 34ffHEN 300/1,1000,Q 

Now do one last screen list, checking it carefu lly 
for errors. Your new program should look like 
Program 2, 1·eady for your additions or patches. If 
there are no errors, type: LIST#C: , to produce a 
cassette file, which you can ENTER "C: using the 
BASIC cartridge. Once the modified program is 
ENTERED into BASIC, it can be RUN, CSAVEd 
and treated exactly as if it were written using the 
BASIC cartridge. If you have followed this proce­
dure using Program I and have RUN both versions, 
note the great difference that shortening the vari­
able names causes in the sound routines. 

Program 1. 

1 REM DEt10NSTRATION PROGRAt1 
2 REJ1 
3 REM ~t': 
4 REM 
5 REH CE~!i!ifU~•C::::B[J~!i 
6 REM 
7 REH 
8 REM 
9 REM 
10 REM 
11 REM !!~fl:!! 
12 BOSUB 17 
13 FOR TIHER=1 TO 100:NEXT TIHER 
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14 eosue 17 Program2. 
15 GOTO 32 100 GOSUB 140 
16 REM SOUND VALUES 110 FDR T=1 TO 100:NEXT T 
17 TONE=81sD=20:GOSUB 24 120 GOSUB 140 
18 TONE = 64:D=20:GOSUB 24 130 GOTO 280 
19 TONE = 50:D=20:GOSUB 24 140 A=81:D=20:GOSUB 200 
20 TONE=43:D=95:80SUB 24 150 A=64:D=20:60SUB 200 
21 
2 2 
23 
24 
25 
26 
27 
28 
29 

TONE=50:D=20:GOSUB 24 
RETURN 
REM SOUND SUBROUTINE 
TIMER=2 
SOUND O, TONE, 1 0 , 15 
SOUND 1, TONE,12,4 
FOR DURA T ION=! TO D:NEXT 
SOUND O, O,O,O 
SOUND 1 , 0,0 , 0 

DURATION 

160 A=50:D=20:GOSUB 200 
170 A=43:D=95:GOSUB 200 
180 A=50:D = 20 : GOSUB 200 
190 RETURN 
200 T=2 
210 SOUND O, A,10 , 15 
220 SOUND 1,A,12 , 4 
230 FOR X=l TO D:NEXT X 

30 
31 
32 

FOR WAIT = 1 TO 10:NEXT WAIT 
RETURN 
FO R TI MER = ! TO 50:NEXT TIMER 

240 SOUND O,O,O , O 
250 SOUND 1,0,0,0 
2 6 0 FOR W~ 1 TD 10:NEXT W 

33 LOOP= 1 270 RETURN 
34 
3 5 
36 
37 
38 
39 
40 
41 

SOUND 0 , 162 , 10,8 
SOUND 1,162,2 , 4 
FOR T I MER= ! TO 15:NEXT 
SOUND 0,128 , 10 , 8 
SOUND 1,1 2 8,2,8 
FOR T I MER=1 TO 15:NEXT 
LOOP=LDOP+l:IF LODP < 10 
END 

TIMER 

TIMER 
THEN 34 

280 FOR T=1 TO 50:NEXT 
290 L=1 
300 SOUND 0 , 162,10,8 
310 SOUND 1 , 162,2,4 
320 FOR T=l TD 15:NEXT 
330 SOUND 0 , 128 , 10,8 
340 SOUND 1 , 128 , 2 , 8 
350 FOR T=1 TO 15:NEXT 

T 

T 

T 
360 L=L+1:IF L< 10 THEN 3 00 
370 END 

All?Hl?ll\E 

NEW! ~IRSTRIKE FOR THE ATARI 400/80016K 

e INT RODUC ING T HE NEW ARCADE ·STYLE GAM E FOR ATA RI COMPUTERS! 
e SUPERB FIN E SCROL LING GRAPHICS AND DAZZ LI NG A RRAY OF COLOUR. 
e FIGHT YOUR WA Y TH ROUGH CAVE RNS AND TUNN ELS WITH ATTAC KING 

MISSI L ES FUEL AND AM MO DUMPS TO CONTEND WITH ! 

e 100% MAC HIN E CODE PROGRAM FOR ONE OR TWO PLAY ERS. 

e M ULTIPLE SK IL L LEVELS. 

AVAILABLE NOW ON 16K CASSETTE • $39 .95 
ASK YOUR DEALER NOW FOR A DEMONSTRATION. 


ATAR I IS A T.M. OF ATAR I INC. 


ENGLISH SOFTWARE COMPANY 
DEPT. C. P.O. BOX 3185, REDONDO BEACH, CA 90277 
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This fnogram can be 11 ed lo ring school bell.s, lo scare 
crows, and to do many other timing tasks. 

Perform A Task 
At Equally 
Spaced 
Intervals 
Marvin L De Jong 
Department of Mathematics-Physics 
The School of the Ozarks 
Pt.Lookout MO 

A short time ago we required an observation of a 
certain experiment in our laborntory to be made 
approximately every 30 minutes over a period of 30 
hours. Not wishing to stay up night and day for that 
period of time, we designed a timing program to do 
the observation with the aid of a movie camera. The 
movie camera had a remote switch, so all we had to 
do was close the switch for a period of three seconds 
every 30 minutes, over a time interval of 30 hours. 

Perhaps you will encounter a similar timing 
problem sometime. This program should handle 
most such problems. It is designed to perform some 
task at eq ually spaced programmable intervals 
ranging from 0.0 Is to 99 days, 23 hours, 59 minutes, 
and 59.99 seconds. The task is performed for the 
first time at 0.0 Is after the program is initiated. It 
i then performed at equall y spaced intervals until 
execution is terminated. The desired time interval 
between tasks is determined by the contents of 
locations $0000 (tenths and hundredths of seconds) , 
$000 I (tens and units of seconds), $0002 (minutes), 
$0003 (hour ). and $0004 (days) . The appropriate 
decimal quantities must be e nLered into these 
locations . 

Whatever task the computer is to perform is 
accomplished by subroutine TASK, which we located 
at $0Fl6. We include our subroutine in the program 
to illustrate the use of the T2 timer on the 6522 VIA. 
The task must take less time than the interval between 
tasks, by about 200 microseconds. 

Any microcomputer system with a 6522 Versatile 
Interface Adapter can be used to execute the pro­
gram. The program itself is easily relocated. The 
comments should explain most of the details re­
garding its operation, which is very similar to a clock 

routine. It is important to note that the Tl timer is 
operating in its free-running mode with interrupts. 
In order for the program to work, the IRQ interrupt 
vector mmt be loaded to point to the interrupt routine 
at $0F4D in Program I. 

Although our task consisted of simply switching 
a device on for a few seconds, the task might be 
more complex, such as performing an analog-to-di­
gital conversion, measuring the activity of a radioac­
tive source, making a temperature or voltage mea­
surement with T/F or V/F converter, starting the 
coffee pot in the morning, firing a gun to scare the 
crows from the corn, or running the school buzzers 
or bells to let the kids out ofclass. Let your imagination 
go wild. 

Program I: A program to perform a task at equally­
spaced programmable intervals. 

$0000-$0004 = TIMTBL; five locations whose contents 
determine the time interval in hundredth of 
seconds, seconds, minutes, hours, and days. 

$0005-$0009 = CNTTBL; five locations used to count 
until fCNTTBL] = [TIMTBL]. 

$000A = FLAG; a location that is decremented to zero 
when [CNTTBL]=[TIMTBL]. 

IRQ VECTOR = $0F4D 

Model EP-2A-79 

EPROM Programmer 
North Stat TRS-80 


Apple 
 ; ····""' ... H-8 .. .,..S-100 ...,..,. H-89 
~.. • '-"'~7'~:J.';''

SS-50 Ohio 

STD-Bus 
 Scientific 

Atari SWTP 
Pet Aim-65 

Kim-1 Sym-1 

Three years In the field with unsurpassed perfonnance. Software is available for 
the EP-2A-79 for most all of the microcomputers including the popular CP/ M, 
FLEX. HOOS operating sy.;tems. Write or call for specific hardware/ software imer· 
facing. Driver packages available for F-8. 6800. 6809, 8080,8085. Z-80. 1802. 
6502 and 2650 based systems. 

EP-2A-79 l lSV 50/ 60 HZ .. ... ... ........... ..... ...... ..... .. ......... .. .... ............ $169.00 


Personality Modules 

PM-0 TMS 2708 .. .. .. .. ..... $1 7.00 PM·S 2716. 2758 .. ...... ... $17.00 

PM·l 2704. 2708 .... ...... . 17.00 PM·SE 2816 ..... ........ ....... . 35.00 

PM-2 2732 .. ...... .. ........... 33.00 PM-8 MCM68764 ... ....... 35.00 

PM·2A 2732A ............. ... .. 33.00 PM-9 2764 ..... ............ .. .. 35.00 

PM·3 TMS 2716 ...... .. .... . 17.00 SA·64·2 TMS2564 ..... ........ 39.00 

PM-4 TMS2532 .......... .. . 33.00 SA-64·3 2764 ... ... ...... ....... .. 39.00 


Optimal Technology, Inc. 
Phone (804) 973..5482 


Blue Wood 127 Earlysville, VA 22936 
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$0E9S A9 01 START 
0E9A SD 00 A0 
0E9D SD 02 A0 
0EA0 A9 40 
0EA2 SD 0B A0 
0EA5 A9 C0 
0EA7 SD 0E A0 
0EAA A9 0E 
0EAC SD 04 A0 
0EAF A9 27 
0EB1 SD 05 A0 
0EB4 58 
0EB5 A9 01 
0EB7 85 0A 
0EB9 FB 
0EBA 38 
0EBB A2 FB 
0EBD BS 05 BACK 
0EBF 95 0A 
0EC1 EB 
0EC2 00 F9 
0EC4 AS 05 
0EC6 F0 06 
0ECS E9 01 
0ECA SS 0S 
0ECC B0 34 
0ECE A9 99 ONE 
0ED0 SS 0S 
0ED2 AS 06 
0ED4 F0 06 
0ED6 E9 01 
0EDS SS 06 
0EDA B0 26 
0EDC A9 S9 TWO 
0EDE 8S 06 
0EE0 AS 07 
0EE2 F0 06 
0EE4 E9 01 
0EE6 8S 07 
0EE8 B0 18 
0EEA A9 S9 THREE 
0EEC 8S 07 
0EEE AS 08 
0EF0 F0 06 
0EF2 E9 01 
0EF4 8S 08 
0EF6 B0 0A 
0EF8 A9 23 FOUR 
0EFA 8S 08 
0EFC AS 09 
0EFE E9 01 
0F00 8S 09 
0F02 AS 0A ONWRD 
0F04 00 FC 
0F06 A2 FB 
0F0S A9 00 
0F0A 9S 0A UPWRD 
0F0C ES 
0F0D D0 FB 
0F0F 20 16 0F 
0Fl2 C6 0A 
0Fl4 D0 EC 
0Fl6 A9 3C TASK 
0FlS 8S 30 

LDA #$01 
STA PBD 
STA PBDD 
LDA #$40 
STA ACR 
LDA #$C0 
STA IER 
LOA i$0E 
STA TlLL 
LDA #$27 
STA TlLH 
CL! 
LDA #$01 
STA FLAG 
SEO 
SEC 
LDX i$FB 
LDA TIMTBL,X 
STA CNTTBL,X 
INX 
BNE BACK 
LOA CHSEC 
BEQ ONE 
SBC H01 
STA CHSEC 
BCS ONWRD 
LDA #99 
STA CHSEC 
LDA CSEC 
BEQ TWO 
SBC #$01 
STA CSEC 
BCS ONWARD 
LOA tS9 
STA CSEC 
LDA CMIN 
BEQ THREE 
SBC #$01 
STA CMIN 
BCS ONWRD 
LDA iS9 
STA CMIN 
LDA CHRS 
BEQ FOUR 
SBC #$01 
STA CHRS 
BCS ONWARD 
LDA t23 
STA CHRS 
LDA CDAYS 
SBC #$01 
STA CDAYS 
LDA FLAG 
BNE ONWRD 
LDX t$FB 
LDA #$00 
STA CNTTBL,X 
INX 
BNE UPWRD 
JSR TASK 
DEC FLAG 
BNE ONWRD 
LDA t$3C 
STA COUNT 

Initialize Port B for the task. 

Port B, pin PB0 starts at logic one. 

Data Direction Register set to 

make PB0 an output pin. 

Put Tl in free-running mode. 

Enable interrupts by setting 

!ER, bit six. 

Set up Tl timer to run free with 

a period of ($270E + 2) Tc = 0.0ls. 


Start timing. 

Clear interrupt flag to allow interrupts. 

Set FLAG to be. non-zero. 


All arithmetic functions done in 

decimal mode. 

Start by setting CNTTBL = TIMTBL. 


Now make CNTTBL = TIMTBL - 0.01. 

Then task will be performed for 

the first time after the first 

time out of the Tl timer 


Get seconds from CNTTBL. 

If it is not zero, subtract one. 


Result into seconds place. 

No borrow, so get out. 

If it is zero, borrow one from 

the seconds plce. 

Get minutes. 

Is it zero? 

No. Subtract one and get out. 


Yes. There was a borrow from 

the minutes place. 

Get hours. 

Is it zero, then borrow from days. 

Otherwise, subtract one. 


Finished doing [CNTTBL]=[TIMTBL)-0.0ls. 

Wait in this loop until FLAG is zero. 


Clear CNTTBL, then do TASK. 


Perform TASK. 

Set FLAG to non-zero number. 

Wait for the next interval to elapse. 

Count $3C = 60 intervals of .05s 

each. 
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0FlA CE 00 A0 DEC PBD 
0FlD A9 4F HERE LDA #$4F 
0FlF SD 0S A0 STA T2LL 
0F22 A9 C3 LDA #$C3 
0F24 SD 09 A0 STA T2CH 
0F27 AD 0D A0 WAIT LDA IFR 
0F2A 29 20 AND #$20 
0F2C F0 F9 BEQ WAIT 
0F2E C6 30 DEC COUNT 
0F30 D0 EB BNE HERE 
0F32 EE 00 A0 INC PBD 
0F35 60 RTS 

0F4D 4S INTERRUPT PHA 
0F4E SA TXA 
0F4F 4S PHA 
0F50 AD 04 A0 LDA TlCL 
0F53 A9 05 LDA #$05 
0F55 S5 0A STA FLAG 
0F57 FS SED 
0F5S 38 SEC 
0F59 A2 FE LDX #$FE 
0F5B B5 07 ADDI LDA CNTTBL,X 
0F5D 69 00 ADC #$00 
0F5F 95 07 STA CNTTBL,X 
0F61 ES INX 
0F62 D0 F7 BNE ADDl 
0F64 C9 60 CMP #$60 
0F66 D0 26 BNE OUT 
0F6S A9 00 LDA i$00 
0F6A 85 06 STA SEC 
0F6C A5 07 LDA MIN 
0F6E 69 00 ADC #$00 
0F70 S5 07 STA MIN 
0F72 C9 60 CMP #$60 
0F74 D0 18 BNE OUT 
0F76 A9 00 LDA #$00 
0F7S S5 07 STA MIN 
0F7A A5 08 LDA HRS 
0F7C 69 00 ADC #$00 
0F7E 85 0S STA HRS 
0FS0 C9 24 CMP #$24 
0FS2 00 0A BNE OUT 
0FS4 A9 00 LDA #$00 
0FS6 85 0S STA HRS 
0FSS A5 09 LDA DAYS 
0F8A 69 00 ADC #$00 
0FSC 85 09 STA DAYS 
0F8E A2 FB OUT LDX #$FB 
0F90 3S SEC 
0F91 B5 05 HERE LDA TIMTBL,X 
0F93 F5 0A SBC CNTTBL,X 
0F95 D0 02 BNE THERE 
0F97 C6 0A DEC FLAG 
0F99 ES THERE INX 
0F9A D0 F5 BNE HERE 
0F9C DS CLD 
0F9D 68 PLA 
0F9E AA TAX 
0F9F 68 PLA 
0FA0 40 RTI 

PB0 to logic zero to start device. 

Load T2 for 0.05s. 


$C34F + 1 = 50000 


Read interrupt flag register 

to see if T2 has timed out. 


PB0 to logic one to turn device 

off. 


Save accumulator. 

Save X. 


Clear Tl interrupt flag, IFR6. 

Set FLAG to $05. 


Set decimal mode for subsequent 

BCD arithmetic. Set carry to 

add one to the least significant 

location of the CNTTBL. 

Add carry. 


The two lowest locations of CNTTBL 

have now been incremented by 0.0ls. 

Have seconds reached 60 yet? 

No. Branch to see if CNTTBL=TIMTBL. 

Yes. Clear seconds counter and 

increment minutes counter. 

Carry is set from CMP instruction, 

so minutes are incremented with ADC. 


Have minutes reached 60 yet? 

No. Branch to see if CNTTBL=TIMTBL. 

Yes. Clear minutes counter and 

increment hours counter. 


Have hours reached 24 yet? 

No. Branch to see if CNTTBL=TIMTBL. 

Yes. Clear hours counter. 


Increment days counter using 

set carry flag. 


Subtract the five bytes of CNTTBL 

from the five bytes of TIMTBL. 

Get a byte from TIMTBL. 

Subtract a byte from CNTTBL 

If result is not zero, leave FLAG alone. 

Otherwise decrement FLAG. 

Repeat for the remaining bytes of 

TIMTBL and CNTTBL. If all five bytes 

are equal, FLAG contains zero to 

flag main program to do task. 

Restore registers. 


Return. 
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These screens enter the FORTH machine and bring bacll 
two lists: what words are and are not being used in a 
/Jllrlicular f1rogram . These lists can be used to treamlint' 
an apf1lication by removing ( 111elacom/Ji/i11g) all unrefer­
enced words. 0 r )'Oil could analyze a /Jrogram to discover 
a re as where large 11u111 bers o/wo rds were being called 
and then speed things 11/J b)' rej;lacing those sections with 
machine languagt'. 

Th~ FORTH Page 

Richard a nsfield and Lou Cargile 

The question seems simple at first. What \rnrds are 
not used in a FORTH program~ Say you\·e \\Titten 
a simple game and you d ec ide to find o ut what 
words in th e dictionary are not nece sa ry to run 
this game. Since these words are neve r re fe renced 
in this game, they could be le f't out of this FORTH 
application entirely. (See " Headless Metacompila­
tion ," COMPUTE!, Ju ly I 98'.Z. p. 174.) Unfortunately. 
you can 't just look at th e su·cen " ·hich ho ld the 
game and then make a list of' all th e \\'Ord on it. 

The words on rhe ga me screen are the highest 
level definitions. Within each of these d e finition s is 
a g roup of other ,,·orcls, and " ·ithin th o e words a re 
yet others belo\\' . Imagine that you d e fin ed : 
SCOREFORM \ T .' ' 'CORE lS - ": :\t fir t glance, 
it might seem th a t ) 'Oll co uld e limina te most 
FORTH words since this d efinition u ·es only the 
\\'Ord. " and tha t's all. But \\·hat words a re necessa ry 
to support ." it self? 

FORTH ha hidden leve ls. words within \\·o rcls, 
radiating belo\\' what yo u can see. The simple." 
uses man y other words. It uses EXPECT, for one. 
v\l hat's more, EXPECT it ·c lf u es seve ral words. 
Within EXPECT is +ORJGI . And +ORIGI N 
uses + which is fin a lly an encl point. \\'e can come 
to a full stop with + .a code defin ition. complete 
\\·ithin itself, referencing nothing. Higher le\'e l 
\rnrds, howe,·er. a ll depend upon a hidden support 
nCt\\·ork. \ \ hat 's \·isible re \·eals onh· a fraction of 
th e \\·ords actuall y being used . Be n.eath , like a 
d ese rt pla nt , there is a root sy Lem man y times th e 
size of what appea1·s on th e urface. 

List Management 

The function of the REFS screens is to analyze a 
particular FORTH program and report back to 
you with a list of' words representing that hidden 
root ')'Stem. Any word which is re fe renced within 
an application is added to the list. When you load 
the REFS creens , a buffer area is created 
(REF.LI ST) with room for 512 CFAs. This buffer 
i cl ea red out whene,·e r vou execute XREF. To 
acc umula te a list or re f e1:e nce you execute +REFS. 
Accumulation continues during whate\'er FORTH 
o peratio ns ta ke place up to and including the 
execution of-REFS. 

Accumulatio n occurs in the order in which 
each word was fo ·st re fe1·enced. The li st will no t 
duplicate refe re nces: a word goes onto th e list onl y 
the first time it is called. 

After th e accumulation is stopped with -RE.FS, 
you ca ns ·c the list or \\'Ords by executing th e word 
RE.FS . Perhaps eq uall y use ful is th e list or words 
which we re not need ed and neve r made th e REFS 
list. NOJ\: REFS will li st out the words which are 
unnecessa ry for your applica tio n , beginning- \\'ith 
th e lop or th e ontexl voca bulary. These \\'Ords 
would be candidate for omis ion in a compacted. 
headles ·.dedi cated FORTH progra m. 

They " ·ould only be candidates , though. The 
words V. RI BLE. CONSTA:\'T. :. e tc., will {l/W{l)'5 

appea r in the NO! ' REFS list. but they must be · 
included so th arthe address of m etacompil e r 
utilities DOCOLON (o r DOVARIABLE or 
DOCONSTANT, etc.) wi ll be that of the compacted 
FORTI I. not the host FORTH . \nd the words 
inte nd cl to be exec uted in the application will in 
ge ne1·;tl be on this list. This is beca use the execution 
Of a \\'Ord rrom the i 11 put Stream does nol or i tse( f 
put th e \\·ord on the REFS list. Only \\'h en a \\·ord is 
ca lled by another executing word does it become a 
part of th e REF Ii l. For exa mple. compil ing 

: TEST2 TEST!; 

would not put e ithe r TEST2 or TESl I on th e 
REFS list. Executing TEST2. ho"·e ,·e r. wo uld put 
TEST I on th e REFS list. 

Other Uses 
The listing of NON REFS is somewhat slowed 
beca use each word printed has to first be compared 
\\'ith th e emire REFS list. If th e list \\·e1-c maintained 
in so rted order. this li sting co uld be made f'a~tcr. 
ln a ny case, it is \rnrth\\'hile ha,·ing th e REFS listed 
out in th e orde r in \\·hich the \\'ords " ·ere tirst 
int e rpre ted . 

The approac h used in th ese sc reens inte1·ccpts 
th e action of th e inner inte rpre te r. I l i possible to 
crea te a debugging "trace" routine in a simi lar wa y 
and '''a tch FORTH at work during execution. 



195 September1982.Issue 28 COMPUTE! 

Program I. REFS Screens 

SCR # 244 
0 ( REFS --1 ) FORTH DEFINITIONS HEX 

1 0 VARIABLE REF.LIST 3FE ALLOT ( SPACE FOR 512 WORD CFA'S) 

2 ' REF.LIST 400 FF FILL ( INITIALIZE REF.LIST ARRAY ) 

3 CODE STORE.REF ( CODE TO BE PATCHED TO INNER INTERPRETER 

4 T REF.LIST 2 - 100 /MOD 

5 # LDA, N l+ STA, # LDA, N STA, 

6 0 # LDY, 

7 BEGIN, INY, !NY, 0= IF, N l+ INC, THEN, 

8 N )Y LDA, W CMP, 

9 0= IF, !NY, N )Y LDA, W l+ CMP, 


10 0= IF, FF # LOA, THEN, DEY, 

11 THEN , FF # CMP , 

12 0= END, N )Y LDA, FF # CMP, 

13 0= IF, W LDA, N )Y STA, W l+ LOA, !NY, N )Y STA, THEN, 

14 0 # LDY, 

15 CLC, IP LOA, ( OVERWRITTEN INTERPRETER CODE ) RTS, --> 


SCR # 245 
0 ( REFS --2 ) 

1 REFS 80 OUT ! ( PRINT A LIST OF REFERENCED WORDS ) 

2 CR REF.LIST BEGIN OUT @ C/L > IF CR 0 OUT ENDIF 

3 DUP @ FFFF = 0= 

4 WHILE DUP @ 2 + NFA ID. SPACE 2 + REPEAT 

5 DROP CR ; 

6 : NONREFS ( PRINT A LIST OF NON-REFERENCED WORDS 
7 80 OUT ! CONTEXT @ @ >R 
8 BEGIN OUT @ C/L > IF CR 0 OUT ! ENDIF 
9 REF.LIST BEGIN DUP @ FFFF = OVER @ R PFA CFA = OR 0= 

10 WHILE 2 + REPEAT 

11 @ FFFF = 

12 IF R ID. SPACE SPACE ENDIF 

13 R> PFA LFA @ DUP >R 0= ?TERMINAL OR 

14 UNTIL R> DROP --> 

15 


SCR # 246 
0 ( REFS --3 

1 CODE +REFS PATCH STORE.REF CODE TO INNER INTERPRETER 

2 20 # LDA, NEXT 0B + STA, 

3 'T STORE.REF 100 /MOD # LDA, NEXT 00 + STA, 

4 # LDA, NEXT 0C + STA, 

5 NEXT JMP, 

6 CODE -REFS ( RESTORE INNER INTERPRETER 

7 18 # LDA, NEXT 0B + STA, 

8 AS # LDA, NEXT 0C + STA, 

9 06 # LDA, NEXT 00 + STA, 


10 NEXT JMP, 
11 XREFS ( EMPTY REFERENCE BUFFER 
12 ASSEMBLER NEXT 08 + C@ 18 = 
13 IF REF.LIST 400 FF FILL 
14 ELSE ." CANT--IN +REFS MODE" ENDIF 
15 FORTH DECIMAL ;S 
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REFS could also be used to help pinpoint 
areas which are reta rding a FORTH application . 
You could insen the sequence XREFS +REFS at 
some key point in a colon definition (perhaps just 
before a loop that appears to be ope rating slowly) 
and further in the definition place the word -REFS 
(perhaps at the completion of the loop). The REFS 
list \\·ould then contain the cand idates which could 
be coded in machine language to speed up the loop. 

Try executing the following: 

XREFS +REFS -REFS REFS 

and see how littl e it takes for FORTH just lo keep 
bod y and soul together . 

The FORTH Interest Group 6S02 Fig-FORTH 

REFS Functions 

+REFS begin adding to accumu- ~ 

lated list of 
referenced words. 

-REFS stop adding to the list. 
XREFS clear out the list. 
REFS print the list. 
NONRE.FS print all other words in 

the dictionary. 

inne1· interprete r (its address is g iven by the As­
sembler constant NEXT) is shown disassembled in 
Program 2. In thi s particular implementation of 
FORTH. NEXT is $0642 and the code that is 
ove rwritten by a .JSR is al $064D-$064F. The three 
bytes ovenv1·itten form the last three bytes of l he 
patchjumped to (line 15, Screen 244) . To use 
REFS on other FORTH implementations. changes 
would be made here and in lines two through four 
and lines seven through nine of Screen 246. 

Program 2. 6502 Inner Interpreter 

0642 A0 01 LOY #$01 
0644 Bl 06 LOA (IP) I y 
0646 85 02 STA W+l 
0648 88 DEY 
0649 Bl 06 LOA (IP),Y 
064B 85 01 STA w 
0640 18 CLC 
064E AS 06 LOA IP 
0650 69 02 ADC #$02 
0652 85 06 STA IP 
0654 90 02 BCC $0658 
0656 E6 07 INC IP+l 
0658 4C 00 00 JMP $0'000 

CAPUTE!: 
Modifications Or 
Corrections To 
Previous Articles 
PET Compactor 
The following lines were inadvertentl y left out of 
"Machine Language Compactor," .July 1982, p. 159. 
050S 52 0C A9 50 9D 51 0C A9 
060S SS 08 C9 16 80 4S AD S7 
0708 20 63 F5 20 F7 09 20 CE 
0S0S 20 F0 DB C9 SF D0 00 20 
090S FF 20 CC FF EE 7F 08 4C 
0A0S ES 4C FE 09 CA SE 30 0A 
0B0S 00 0D 0D 4F 55 54 50 55 
The author sent in the fo llowing modification lo 
Compactor which allows a BASIC p1·ogram to be 
reel uced even further in size by alrerin g the way 
that ON GOTO is compacted. To acid this patch , 
change the following two lines : 
07E9 4C 63 03 
0S9C 4C SA 03 
and add these lines : 
0363 AD 79 08 C9 91 D0 05 A9 
0368 01 SD 90 08 AD 79 08 C9 

0373 S9 F0 03 4C F0 07 AD 90 
0378 08 00 06 AD 79 08 4C EC 
03S3 07 AD 79 08 4C F0 07 A9 
03SB 00 SD 90 08 AD S2 08 4C 
0393 9F 0S 00 00 00 00 00 00 

Gold Miner Game, Atari Version 
(also see 11 011' in box below) 
Two RESTORE commands should be changed in 
rhe Atari ve rsion of this game (seep. 28. COMPUTE!. 
.July 1982) . Change line 84 0 to RESTORE 850 
and the RESTO RE in lin e 1 130 should read 
RESTORE 11 ~JO . 

Our July issue featured an action game and 
accompanying article enti tled "Gold Rush !'' 
This game should not be confused with an 
arcade-graphics game for both the Apple 
and Atari of the same name produced a nd 
marketed by Sentient Soft\.\ are of Aspen. 
Colorado. No comparison or confusion was 
intended regarding the products of SenLiem 
Software, and readers should be aware that 
these two games are entirel y different pro­
ducts. In any future use of this article and 
action game we will refe1· to ii as "Gold 
Miner." ' C 

http:NONRE.FS


197 September1982. Issue 28 COMPUTE! 

COMPUTE!'s Listing Conventions 

Many of the prog rams which are listed in COMPUTE! use 
special keys (cursor control keys. color keys, e tc.). To make it 
easy lO tell exactly what should be typed in when copying a 
program into the computer, we have established the following 
listing conventions. 

For The Atari 
In order lO make special characters, inverse video, and cursor 
characters easy to type in , COMPUTE! magazine's Atari 
listing ~onventions are used in all the program listings in this 
magazine. 

Please refer to the following tables and ex planations if 
you come acros an unusual symbol in a program li sti ng. 

Atari Conventions 
Characters in inverse video will appear like: lll::f;!;C~ofi:CIE 
Enter these cha racters with the Atari logo key, {..f,,} . 

Nh.., you,... Typ• 

<CLEAR> ESC SHIFT < " Cl ••r Ser..., 

<Lt» ESC CTR!.. - -. Curs.or Up 

<DOWN> ESC CTRL • ~ Cursor n....... 

<LEFT> ESC CTRL + + Cursor L.-ft: 

<RIBHT> ESC CTRL * -. Cursor Right: 

<BACK S> ESC DELETE ~ B&ckspac• 

<DELETEJ ESC CTRL DELETE U O.l•t• charact.r 

<INSERT> ESC CTRL INSERT IJ Ins.rt charact.r 

<DEL LINE> ESC SHIFT DELETE D O.l•t• lin• 

<INS LINE> ESC SHIFT INSERT C In..rt l in• 

<TAB> ESC TAB ~ TAB k•Y 

<CLR TAB> ESC CTRL TAB a Clear t•b 

<SET TAB> ESC SHIFT TAB Cl S•t t•b stop 

<BELL> ESC CTRL 2 ['3 Ring buzzE"r 

CESC> ESC ESC ~ ESC;ape key 


Graphics charaCLers, uch as CTRL-T, the ball character • will 
appear as the "normal" letter enclosed in braces, .g. IT!. 

A series of identical control characters, such as JO 
spaces, three cursor-lefts, or 20 CTRL-R's, will a ppear as I I 0 
SPACES!, 13 LEFT!, 120 RI , e tc. Ifthe character in braces is 
in inverse video, that character or characters should be entered 
with the Atari logo key. Fo r example, I " I means to enter a 
reverse-field heart with CTRL-comma, I 5 rn J means lO enter 
five inverse-video CTRL- U's. 

For PET/CBMNIC 
Generally, any PET/CBM/V IC progra m listings will contain 
bracketed words which spell o ut a ny special characters: 
{DOWN} would mean to press the cursor-down key: 
(3DOWN l wou ld mean to press the cursor-down key three 
times. 

To indicate that a key shou ld be shifted (hold down the 
SH IFT key while pressing the other key), the key wou ld be 
underlined in our listing. For example,~ would mean to type 
the S key while holding the shift key . This would result in the 
"heart" graphics symbol appeari ng on your screen. 

Sometimes in a program listing, especially within quoted 
tex t when a line runs over into the next line, it is difficult to 
tell where the first line ends . How many times should you type 
the SPACE bar? In ou r convention, when a line breaks in this 
way, the - symbol shows exactl y where it broke. For example: 

100 PRINT "TO START THE GAME 
YOU MAY HIT ANY OF THE KEYS 
ON YOUR KEYBOARD." 

shows that the progra m's author intended for you to type two 
spaces after the word GAME. 

For The Apple 
Programs listed as "Microsoft" are written for the PET/C BM. 

Apple, OSI , e tc. Although the programs are general in nature, 
you may need to make a few changes for them to run correctly 
on your Apple. Microsoft BASIC progra ms written for the 
PET/CB M sometimes contain special cursor control characters. 
The following table shows equivalent Apple words. Notice 
that these Apple·commands are outside quotations (and even 
separate from a PRINT statement). PRINT"[RVS]YOU 
WON" becomes I VERSE: PRINT"YOU WON": NORMAL 

[CLEA R[ (Clear Screen) HOME 

[DOWN] (Cursor down) 

Apple II + : Call -922 

POKE 37,PEEK(37) + (PEEK(37)<23) 


P] (Cursor up ) 

POKE 37 ,PEEK(:37)-(PEEK(37)> 0)) 


[LEFT] (Cursor le ft ) PRINT CHR$(8); 

[RIGHT] (Cursor right) 

PRINT CHR$(2 J) 


[RVS] (Inverse video o n. Turns off automaticall y after a 
carriage return . To be safe , turn off inverse video after 
the print sta tement with NORMAL unless the PRINT 
statement e nd with a semicolon .) 

I VE RSE 


[OFF) (In ve rse video off) ORM AL 


Shifted characters can represent either graphics characters 
or uppercase le tters. If within text, just use the non-shifted 
character, otherwise substitute a space. Some "generalized" 
programs conta in a POKE such as POK E 59468, l 4. Omit 
these from the prog.-am when typing it in . One final note: you 
will probably wan t to inse rt a question mark or colon within an 
I 1PUT prompt. PET/CBM and man y other BAS I Cs automat­
ically print a question mark: 

INPUT "WHAT IS YOUR NAME";N$ 

becomes 


INPUT " WHAT IS YOUR NAME?";N$ 


All Commodore Machines 

Clear Screen {CLEAR} Cursor Left {LEFT} 
Home Cursor { HOME} Insert Character [INST} 
Cursor Up {UP} Delete Character {DEL} 
Cursor Down [ DOWN} Reverse Field On [ RVS} 
Cursor Right [RIGHT} Reverse Field Off {OFF} 

VIC Conventions 

Set Color To Black {B LK } Function Two I F 2} 
Set Color To White {WHT} Function Three { F3} 
Set Color To Red {RED} Function Four [ F4} 
Set Color To Cyan {CYN} Function Five [ FS} 
Set Color To Purple { PUR} Function Six { F6} 
Set Color To Green {GRN} Function Seven ( F7} 
Set Color To Blue {BLU} Function Eight {FS} 
Set Color To Yellow ( YEL} Any Non-implemented 
Function One {F 1 } Function {NIM } 

8032/Fat 40 Conventions 

Set Window Top {SET TOP} Erase To Beginning {ERASE BEG} 
Set Window Bottom [SET BOT} EraseToEnd {ERASE END} 
Scroll Up [ SCR UP} ToggleTab [TGL TAB} 
Scroll Down { SCR DOWN} Tab {TAB} 
Insert Line [INST LINE} Escape Key { ESC} Q 
DeleteLine [DEL LINE} 



Turn To The Future 

With COMPUTE! Publications 


The Beginner's Inside Atari DOS 
Guide To Buying From the authors of the 

Atari Disk Operating 
System, an exciting step­

A Personal 
Computer by-step guide to the 

DOS software. CompleteA Novice's handbook of 
with listings of com­useful. helpful informa­

mented source code andtion designed to teach 
detailed explanations ofyou the basics of 

each module of code.evaluating and selecting a 
Author: Bill Wilkinson, Opti­personal computer. Written 

mized Systems Software, Inc. in plain English for the 
Spiral bound for ease of accessinterested beginner. Complete 

to listings. For intermediate towith personal computer specifica­
advanced Atari users. ISBNtion charts and buyer's guide. 

0-942386-02-7. Paperback. $19.95. Applicable to home, educational. 
and small business buyers. 
ISBN 0-942386-03-5. Paperback. $3.95. 

COMPUTE!'s First Book Of Atari 
192 pages of useful. informative applications and 
programs from COMPUTE! Magazine issues now out of 
print. Includes previously unpublished information 
including Memory Map. Contents include such articles 
and programs as "Adding A Voice Track to Atari 
Programs," "Designing Your Own Atari Graphics Modes," 
and "Inside Atari BASIC." Spiral bound for ease of access 
to listings. For beginner level to advanced Atari users. 
ISBN 0-942386-00-0. Paperback. $12.95. 

.......................................................................................................................... 
. 
I• 
I 

To Order COMPUTE! Books• Send coupon to 
COMPUIEl Boob. P.O. lox 5406. Greensboro, NC 27403 USA 

For fastest service, in1he US coll 
Toll Free 800-334-0868 

In NC call 919-275-9809. 

All ordels must be prepaid (money order. check or charge). All paymenls 
must be fn us funds; (outskle the.US add•$4.00 shipping ond handling for 
air moll $2.00 for surface moll) NC residents odd 4% soles tax. 
0 Payment Enclosed 
Pledse charge my O VISA O MaslerCord O American Express 
AccountNo. _______ ___Expires___J__ 

COMPUTE!'s 
Second Book Of Atari 

With over 200 pages of unpublished Atari information 
specially selected by the editors of COMPUTE! Magazine, 
this new release is an excellent resource for Atari owners 

and users. Spiral bound. ISBN 0-942386-06-X 
Paperback. $12.95. 

COMPUTE! Books invites dealer inquiries. Call the Toll 
Free Number below for Dealer Information. 

ATARI is a regis1ered trademark al Atari. Inc. 
PET and CBM ore trademarks al Commodore Business Machines. Inc . 

Please sena me; 

·Quan. 
_ 1eg1nnenou1c1e 
- First lloolc ofAtari 
_ ii'llldeMart DOS 
_ ·Second BooleofAbt 

.Pia 
$ 3.95ea. 
12.95eo. 
19.95eo. 
1295eo. 

Shlppl~andllng 

+ $1.00 ea. 
+ 2.00 eo. 
+ ·2.00 eo. 
+ 200 eo. 

Total --~-

Nome 

Address 

City Slate Zip 

Country 
Allow d-6 weeks tor delivery. FO<eign surface derl\/efYo ltOw 2-3 mon1hs. Dept.A 

~--······················································································································ 

http:add�$4.00
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COMPUJI!! Back Issues 

Here are some of the applications, tutorials, 
and games from available back issues of 
COMPUTE!. Each issue contains much. 
much more than there's space here to list, 
but here are some highlights: 

January 1981: Load PET Programs Into 
The Apple 11, Player-Missile Graphics for 
Atari, The Atari OOS, The Kernel of the 
OSI Operating System, Fixing LOADing 
Problems on the PET, Spooling with the 
PET Disk, Expanding KIM. 

February 1981: Simulating PRINT USING, 
Using the Atari as a T enninal fo r Telecom­
munications, Attach a Printer to the Atari, 
Double Density Graphing on Cl P, Commo­
dore Disk Systems, PET Crash Prevention , 
A 25¢ Apple 11 Clock. 

May 1981: Named GOSUB/GOTO in 
Applesoft, Generating Lower Case Text on 
Apple II, Copy Atari Screens to the Printer, 
Disk Directory Printer for Atari, Realtime 
Clock on Atari, PET BASIC Delete Utility, 
PET Calculated Bar Graphs, Running 40 
Column Programs on a CBM 8032. 

June 1981: Computer Using Edumtors 
(CUE) on Software Pricing, Apple 11 Hires 
Character Generator, Ever- expanding 
Apple Power, Color Burse fo r Atari, Mixing 
Atari Graphics Modes 0 and 8, Relocating 
PET BASIC Programs, An Assembler In 
BASIC for PET, QuadraPET: Multitasking? 

July 1981: Home Heat ing and Cooling, 
Animating Integer BASIC Lores Graphics, 
The Apple Hires Shape Writer, Adding a 
Voice T rack to Atari Programs, Machine 
Language Atari Joystick Driver, Four Screen 
Utilities fo r the PET, Saving Machine 
Language Programs on PET Tape Headers, 
Commodore ROM Systems, The Voracious 
Butterfly on OSI. 

August 1981: Minimize Code and Maximize 
Speed, Apple Disk Motor Contro l, A 
Cassette Tape Monitor fo r the Apple, Easy 
Reading of the Atari Joystick, Blockade 
Game for the Atari, Atari Sound Utility, 
The CBM "Fat 40," Keyword for PET, CBM/ 
PET Load ing, Chaining, and Overlaying. 

October 1981: Automatic DATA State­
ments for CBM and Atari, VIC News, 

Undeletable Lines on Apple, PET, VIC, 
Budgeting on the Apple, Switching Cleanly 
from Text to Graphics on Apple, Atari 
Cassette Boot-tapes, Atari Variable Name 
Utility, Atari Program Library, Train your 
PET to Run VIC Programs, Interface a BSR 
Remote Control System to PET, A General 
Purpose BCD to Binary Routine, Converting 
to Fat-40 PET. 

November 1981: SuperPet: A Preview, 
Japanese Micros: A First Look, Introduction 
to Binary Numbers, An Apple Primer, Page 
Flipper fo r Apple, An Atari Database 
System, A Program for Writing Programs on 
the Atari, Atari Textplot, OSI Relocation, 
The PET Speaks, Inversion Partitioning, A 
Personal News Service on PET, Bits, Bytes, 
and Bas ic Boole. 

December 1981: Saving Fuel $$ (Multiple 
Computers: versions for Apple, PET, and 
Atari), Unscramble Game (multiple 
computers), Maze Generator (multiple 
computers), Animating Applesoft Graphics, 
A Simple Printer Interface for the Apple 11, 
A Simple Atari Wordprocessor, Adding 
High Speed Vertical Positioning to Atari P/ 
M Graphics, OSI Supercursor, A Look At 
SuperPET. Superman fo r PET/CBM, PET 
Mine Maze Game. 

Janua11• 1982: Invest (multiple computers) , 
Developing a Business Algorithm (multiple 
computers), Apple Addresses, Lowercase 
with Unmodified Apple, Cryptogram Game 
for Atari, Superfont: Design Special 
Character Sets on Atari, PET Repairs fo r 
the Amateur, Micromon for PET, Self­
modifying Programs in PET BASIC, Tiny­
mon: a VIC Monitor, Vic Color Tips, VIC 
Memory Map, ZAP: A VIC Game. 

February 1982: Insurance ln·;entory 
(multiple computers), Musical T ransposition 
(multiple computers), Multitasking 
Emulator (multiple computers), Disassemble 
Apple Programs from BASIC, Plott ing 
Polar Graphs on Apple, Atari PIM Graphics 
Made Easy, Atari PILOT, Put A Rainbow 
in your Atari, Marquee fo r PET, PET Disk 
Disassembler, VIC Paddles and Keyboard , 
VIC Timekeeping. 

March 1982: Word Hunt Game (multiple 
computers), Infinite Precision Multiply 
(multiple computers), Atari Concentration 

Game, VIC Starfight Game, CBM BASIC 
4.0 To Upgrade Conversion Kit, Apple · 
Addresses, VIC Maps, EPROM Reliability, 
Atari Ghost Programming, Atari Machine 
Language Sort, Random Music Composi tion 
on PET, Comment Your Apple II Catalog. 

April 1982: Track Down Those Memory 
Bugs (multiple computers), Shooting Stars 
Game (multiple computers), Intellige nt 
Input Subroutines (multiple computers), 
Ultracube fo r Atari, Customizing Apple's 
Copy Program, Using PET/CBM In The 
High School Physics Lab, Grading Exams 
on a Microcomputer (multiple computers), 
Atari Mailing List , Renumber VIC Programs 
The Easy Way, Browsing the VIC Chip, 
Disk Checkout for PET/CBM. 

May 1982: VIC :vle teor Maze Game. 
Atari Disk Drive Speed Check, lod if ·ing 
Apple's Floating Point BAS IC, Fast Sort 
For PET/C: BM, Extra Atari Colors 
Through Artifacting, Life Insuran c.:e 
Estimator (multiple computers) , PET 
Screen Input, Getting T he i\lost Out Of 
VI C's 5000 Bytes. 

Home and Educational COMPUTING! 
(Fall 1981 and Summer 198 1 - count as 
one back issue): Exploring The Rainbow 
Mac.:hine , VIC As Super Calculator. 
Custom Characters. Alternate Screens, 
Automatic Line Numbe rs, Using T he 
.J oystic.: k (Spacewar Game), Fast Tape 
Loca ter. Window, VIC Memory Map. 

Back issues are $3.00 each or six fo r $ 15 .00. 
Price includes freight in the US. Outside the 
US add $ 1. 00 per magazine ordered fo r 
surface postage. $3.00 per magazine fo r 
air mail postage. All back issues subject to 
ava ilability. 

In the Continental US call 

TOLL FREE 800,334,0868 


(In NC Call 919-275-9809) 

Or write to COMPUTE! Back Issues, P.O. 
Box 5406, Greensboro, NC 27403 USA. 
Prepayment required in US funds. 
MasterCard , Visa and American Express 
accepted. North Carolina Residents add 4% 
sa les tax. 



of The Hundreds of Reasons 
You Ought To Be A COMPUTE! 
Magazine Subscriber: 

From "The Editor's Feedback" Card, a monthly part of our continuing 
dialogue with readers of COMPUTE!. These are responses to the question, 

"What do you like best about COMPUTE! ?" 

l."It is written so a beginner can read and understand it... it's layman oriented..." 2. 
"Clear, clean layout, good presentation..." 3. "The Atari game programs..." 4."Best 
and most information on PET ..." 5."Cover to cover, and all in between..." 6. "Reviews 
of software and hardware..." 7. "Good balance of application and technical articles... " 
8."It is the best source of info about various levels ofVIC/PET/CBM machines and ap­
plications..." 9. "The BABIC and machine language programs..." 10."I like programs 
that can be typed into a computer, run, and then used right away ( a program without 
bugs! ) ..." 11."That it is organized well, and covers a broad range of information con­
cerning Atari. Keep it up! please, I'm learning.. . " 12. "Table of contents listings and 
computer guide to articles is a great idea. Best magazine for personal home computer 
users..." 13. "Best I have found for VIC info..." 14."Informative articles: 'Secrets of 
Atari' , Game programs, especially programs that teach the reader about the Atari..." 
15. "I like all the articles and programs for my computer, the PET. I've learned and 
found out things about it that I never even thought existed. Other magazines don't 
have too much material for the PET and, for that reason, I find COMPUTE! invaluable.. . " 
16."The up-to-date hardware reviews..." 17. "Machine language utilities for Atari..." 
18."Articles are terse but understandable and accurate.Utility and applications pro­
gram listings very helpful..." 19."The April, '82 issue is my first. I am impressed that 
you not only acknowledge the VIC-20,you even have applications for it... " 20."I really 
enjoy ( since I am one ) the Beginner's Page..." 21."The attention it gives to Atari and 
the easy-to-understand language it's written in... " 22. "It is concerned with ex­
plaining programs, not just listing them. It is the best VIC magazine I could buy..." 
23."The new table of contents 'Guide to Articles and Programs' is excellent, particu­
larly the indication of 'multiple computer' items..." 24."Broadrange ( sophistication) 
of programs..." 25."You don't speak over the average user's head..." 

Whether you're just getting started with personal computers, or very advanced, you'll 
find useful, helpful information in every issue of COMPUTE! Magazine. We specialize in 
supporting the Atari, PET/CBM, VIC-20, and Apple computers. Editorial coverage is 
expanding to include the TI-99/4A, the Sinclair ZX-81 , and the Radio Shack Color Computer. 

Every issue of COMPUTE! brings you user-friendly articles, applications programs, and 
utilities you can type right into your computer and use. To subscribe to COMPUTE!, or to 
order a sample issue, use the attached reply card or call our toll-free number. COMPUTE! ... 
We're the resource for thousands and thousands of home, educational, and small business 
computer users. Shouldn't you be one of them? 

1 year, twelve issue subscription: $20.00 in the US. 

Call Toll Free in the US 800-334-0868 
In NC call 919-275-9809 

COMPUTE! Magazine is a publication of Small System Services, Inc. 
625 Fulton Street. P.O. Box 5406. Greensboro, NC 27403. 
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BIT 3 Computer 
Corporation 
Introduces Two 
Cards For The Atari 
BIT 3 Computer Corporatio1~ 
introduced new word processing 
capabi lities for the Atari 800 with 
the announcement of two new 

The price of Full-View 80 i 
$349.00; of 32K Memory Plus, 
$ 179.00. 

BIT 3 Computer CorjJ. 
8120 Penn Ave. South 
Minneapolis, MN 5 5 4 31 
(612)881-6955 

Portmaker From 
Microtech 

peripherals. A real time clock .. 
with displ ay and alarm capability 
is also included. All STCP 
routines can be controlled from 
BASIC, allowing automated 
telemetry. XON and XOFF pro­
tocall control codes are provided. 

Portmake1· is availabl in 
vertical or horizontal mount for 
$69.95. A complete package, 
including a special Portmaker, 
cable, and the STCP software 
called COMPACK, is available 
for$129.95. 

CGRS Microtech 
P .O. Box 102 
Langhorne, PA 19047 
(2 15)757-0284 

Computerware 
Announces Three 
Releases For 
Radio Shack 
Color Computer 
Mazerace is a board-type game 
that involves both chance and 

VIC-20 SOFIWARE 
Over 100 programs on tape 
and cartridge for the VIC 
computer-both educa­
tional and fun!! 

Write or call for your free 
catalog. 

Sunrise Electronics 
7057 Lompoc C.ourt 

Citrus Heights, California 
95610 

(9 16 ) 969-8319 

product - Full-View 80 Display 
Card and the 32K Memory Plus 
- which combine to make the 
Atari 800 a 48K 80-column 
computer. 

The Fu ll-View 80 gives the 
Atari 80-column capability with 
upper- and lowercase character~, 
while retaining the normal Atan 
40-column graphics mode. 
Switching betw en the two modes 
is via an on-board softswitch. 

The lowercase character 
have full descenders, making 
them easy to read on the monitor 
screen. The Full-View 80 is fully 
compatible with BASIC and 
machine language. 80-column 
word processing is avai lable. 
through the 80-column version 
of Leller Perfect. 

The 32K Memo1·y Plus card 
operates with the Atari 400 as 
well as the Atari 800. It doubles 
the memory capacity of the Atari 
400. On the Atari 800 it allows 
48K capacity, whi le freeing up a 
slot for the Fu ll -View 80, so that 
both 80-column display and 4 K 
of memory are available 
together. 

The Full-View 80 is inde­
pendent of the 32 K Memory Plus 
and will operate in a 32K 
environment. 

See the Full -View 80 Display 
Card and the 32K Memory Plus 
Card at your Atari dealer or 
contact BIT 3 for information. 

Portmaker is a small dual serial 
port l/O board that plugs into 
any 2532 type ROM o~~et to . 
add serial RS232 capab1hty to its 
host computer. Portmaker con: 
tains two 6850 ACIA communi­
cation parts complete with buffer 
circuit and a simple baud rate 
clock. A ROM socket is also in­
cluded allowing use of the origi­
nal ROM for all but its highest 16 
locations. Portmaker is designed 
to operate with 650X and 680X 
computers including the Com­
modore PET/CBM and the 
Rockwell AIM. 

A special intell igent com­
munications software package to 
use with Portmaker is available 
for the PET/CB 1. The Standard 
Terminal Communications Pack­
age (STCP), from Eastern Hou e 
Software, convert the PET/CBM 
into a data management center. 
Disk files can be seria ll y transmit­
ted. Received data can be re­
corded on disk or printer (or 
both) with complete control of all 

http:for$129.95
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400 

16K .. . 

32K .. . 

48K .. . 


410 Recorder ....•........ .. . . ... •• ..... .•..•. $76.00 

810 Oise Drive ...•• .• ... •... .. . . . ..••..•. . .. • $449.00 


. 822 Prln1er . . . . . • . •• .• . .. . . .. . • •. •.• •• • • •. . .• $269.00 

825 Prln1er .• ••...• . . ..... .. .. . . . . . •••• •.. •. . $589.00 

830 Modem . ....... • . •. .••.•...•••...... .. . . $159.00 

820 Prln1er . . .... ...•••...• ••.. . .•.••• .. • . ... $259.00 

850 lnler!ace • . •. . . . .. •. . .••• •. . • . •• • • ••....• $169.00 

CX40 Joy Slick •.. .•.••. . .•. .........•... •...• S18.00 

CX853 16K RAM .•. .•. . •... .•.•••.• .. • . ....... $77.95 


a HOT ATARI a 
..II" GAMES ..11" 
PAC·MAN . . . . . . . • . . . . . • . • . . . . . . . . . . . . . • • . . . . S35.00 
Centipede . . . . . . • . . . . . . • . . . . . • . . . . . . . • • . . . . . . $35.00 
Cavems ol Mars ... .. . . .• • .•.. . •.... ....•..... S32.00 
Asteroids ..... .....•....•••...•.• .. .......... S29.00 
Missile Command ...•....••• .. • .••••• . .•..... S29.00 
Star Ra i~ers . . •..•........•....••.... . . .• ...• $39.00 
Canyon Climber . . • • . • . . . . . . . • . . . . . . . • . . . . . . . . S25.00 
Protect0< .• . .... . .......••....... .. .••.... . ... $24.00 
Mouskanack . . . ... ..••• • • .. •••• •.. •••• • •..... S31 .00 
Jawbreaker ... . .. ..••.•..•...• . .. .. . .• . ... .... S27.00 
Ghost Hunter .. . .•. . .. ..•.•....• ... . . ..•. ... . $24.00 

Telecommunications 

Modems 


Hayes 
Smart . . . ..... ..... .• • . •• ... • •. . .... • • . ... S239.00 
Chronograph ..•............ . ... ...... .... $199.00 
Mic romodem II . . . . . • . . . . • . . . . . . . . . . . . • . . . $279.00 
Micromodem 100 . . . . . . . . • . . . . . . . . . . . . . . . S309.00 

Novation Auto . . . . . . . . . . . . • • . . . . . • • • • . . • . . . S239.00 
0 Cat .....•..... . . . . .. .•• ...• • . •.. • . ..... $169.00 
Cal .•. .. .. ........•••• . ••••••• . . • •....... $159.00 

Anchor Modem • . . . . . • • . . . . • • . • . . . . • • . . . . . . . . S79.o6 

VISICORP 

VISICALC 

Apple ll + ........... ......... .... .. .. ..... S189.00 
Atari .•. • .... . . . .... • •... ..•.... .... • . . .. . S189.00 
Commodore ........ . •......• .. •....•• . ..• $189.00 
IBM .. . ....•.. .. . . .. . . . •... . .. ••••.. .. .... S189.00 

VISIPLOT 
VISITERM 

VISITREND 

800 

16K ... 

32K 

48K 


Mlcro tek 16K RAM ...••. . . . . . . . . . •.. •. .•.. ... $74.95 
Microtek 32K RAM ....... .•... .. ...•.... . . . . S119.95 
Ramdlsk (128K) .... . . ...• . . . . .. ••. ....•.•... $429.95 
lntec 48K Board . . ... ...•..•...•.... . .. . . . ... S219.95 
ln1ec 32K .•...•.••...... .. ..•• •. . . . . •. ..•.. . $119.95 
One year extended warran1y .• • . .•....•• ... .•.. $70.00 
481 Entertainer .•.......••.•. ... .•.••..•• . ...• S69.00 
482 Educator •• . •.•.. ..... . .• . . .. .• ...• . . ... S130.00 
483 Programmer .. .... . . •.•. ... • ••.•... . . .... S49.00 
484 Communicator . . . .. . .... . ••. . . ... ..• . . .. $344.00 

K·BYTE 

ROM CARTRIDGE GAMES 


FOR YOUR ATARI 

Krazy Shoot Out ........ .. . . . ... . .. . .. . .. . . . . S39.00 
K·razy Kritters .• . .. •. . • . .•. . . • . . .. .... ... . .. . S39.00 
K-razy Antics ..•....• • • • • . • .• . . ... . . . .• ... ..• $39.()(l 
K·star Patrol .. .. ...•. ... ... ........ ..• . .. .. . S39.00 

STICK ST AND ~n 
S699 ,~~

ARCADE ACTION FROM YOUR ..~ 
ATARI JOYSTICK 

AMDEK 

MONITORS 


300G . . . . .... . . • .... . • •• • ...•• . • .. . • ... . .. S169.00 
Color I . . . . . • • • • . . . • • • . . . • . . . . . . . . . . S339.00 
Color II . . . . . . . • . . . . . . . . . . . . • . . . . . .. .. $699.00 
Color Ill . . . • . . . . . . . . . . . . . . . . . . $429.00 

OTHERS 
Zeni th9 " (Green) ...•... - ·· · ····· - -· · · . . 5119.00 

SMC 12 · Green ... . ...•. _....• .• .......... SSS.OD 


SOFTWARE 
We stock manufacturer's and third party software 

tor most all computers on the market! Call today 
for a copy of our now 

CATALOG 
You 'll find programs by Atari, APX. Data Solt 
Crys tal Software. EPYX. Synapse, On line. Arcade 
Plus, K·BYTE. Magis. Canadian Micro Professional 
Software. Creative Software. BPI , VISICORP. Com· 
modore. NEC and of course our own t 

F.RANKLIN 

ACE 1000 


64K Personal Computer 
Hardware, software and 
peripheral compatable with the 
Apple II and even has some lea· 
tures not found on the Apple. 

Call now for best price!! 

('1E~ll[)M) 

Finally. a dual disk drive for 
the Atari 800/400. Both single 
and dual drive models read 
both sides ol the disk ! Will 
read all disks writlen for Alari 
810. CALL FOR /NTRODUCT· 
ORY PRICE ! 

NEC 

COMPUTERS 


8001 ·A .. . . ........ ..•.......•.. . ... . .. . $749.00 

8031 . . ... . . ........ ........ .•. ... . . .. .. $749.00 

8012 .•... . ........... . ' .• . . . .. ....•..•. $549.00 


PRINTERS 

8023 • • . . • . . . . . . • . • • . . . • • • . . . . . . • • . . • . . . $549.00 

771017730 .... .... .......... ••.•..... .. $2399.00 

3510/3530 . ...•...... . ••. .. . . ••....... . $1789.00 


MONITORS 

JB.1201 ..•... . . . .. ...•... . .......... ... s119.oo 

Jc.1201 .. .... .. .. ..... . .......... . ... . . S349.oo 

JC·1202 .. ..• . . . ...• • •... .... ••••.. . .... $899.00 


Maxell Disks 
MO I (box of 10) . . . .. . ... ... . . . . •.. . . . . . ..... S36.00 

MD II (box ol 10) .......... . ...•••. . . .. . . . ... $46.00 

MFD I (8") •. . ......... . .......•••••• . • •..... S44.00 

MFD II (8 " Double Densi ty) ......•• ...... _... . SS4.00 


Syncom (box of 10) •...... . .......•••. . ..... .. . S29.00 


Computer Covers 
Commodore VIC·20 S6.99 

Atari 400 .....• . . . . S6.99 Commod ore 80~2 S14.99 
Atari 800 •.. .. .. ... S6.99 Commodore 
Atari 810 ........ . • S6.99 805014040 .. ... • .. S10.99 



F//;'I HEWLETT 
a!~ PACKARO 

·--c-: -
i . :_ 

- -JI 
I. 

HP•87 . . ... . ...... . .. . ... . .. . .... ..... $1799.00 
HP• 125 .... . . .. .. . . .. . ...... ... .. ..... $1999.00 
HP•85 16K Memory Module ... .... .•.... $169.00 
5y, " Dual Master Disc Drive . .. . . . .. • . .. • $1799.00 
Hard Disk w/ Floppy •...........•• . • .. . . $4349.00 
Hard Disk .. . ...•..... .•.•... ...•... • . : S3549.00 
" Sweet Lips" Plotter ••••••.••• •. .. . . • ... $1199.00 
80 Column Printer . . ....... .. .... . ..... . 5649.00 

F//P9- HEWLETT 
~~PACKARD 

HP41CV 
CALCULATOR 

5239 

HP 41C . . . .. . . .... .. . ...... . . ... .. .. .... $189.00 
HP 11C ... ..... . . . ... . . ..... ............. $79.00 
HP 12C ... . . ............ .... ... .. .... .. . $114.00 
NEW 15C .. ...... ...... .. ... .... .. ...... $119.00 
NEW 16C ....... . ...... .. .......... . .. .. $125.00 

HPIL PERIPHERALS IN STOCK! 

EPSON 

MX 80 w/Grattrax ...... . ........... ... ... . . $449 
MX 80 FT Ill .. .. ......••....•.•...•.•. ...• . CALL 
MX 100 ..... ... ... ... .. ... ................ CALL 
ADA 1600 Parallel Printer to CBM • . . . ...... . $119.00 
ATC·1 Parallel Printer 10 Atari ......... . ... . .. $29.00 
AP­ 80 Apple Parallel Card & Cable . .•.. . .. . . .. $69.00 
IBM·1 Parallel Printer to IBM ....... . . . .. . . ... $32.00 

CBM 8032 
sggg 

Word Pro 5 + . . .... .. . . .. .. . . . .. .. ...... $319.00 
Word Pro 4 + . . .. . .. . . . . . . . .. . . . . .. .. . .. $299.00 
Word Pro 3 + .. ...... .... ....... . ....... $199.00 
The Administrator .. . .... ... . ............ $379.00 
lnfoPro Plus ...... . .... .... .......... ... $219.00 
Power .... .. .... .... .. . .. ...... . ... ...... $79.00 

Televideo 
Terminals 

910 ....... $579 
912C ...... $699 
920C ...... S749 
925C ...... S749 
960 .. ..... $939 

...... ....... .... ..,.... .. 

~I-802 ...... .. .. .. . . . .... . .. .... .... ..... . ... SCall 
802H .. .. .. . .. .................. .. ... .. SCall 
816 . ........... . ...... ...... .. ... ........... SCall 
806 ......................... . .............. SCall 

Starwrlter 
o" 10-40CPS ... ...... ... . ........ . ... . $1439.00 
F10-55CPS ........... ... ... ... .... . .... CALL 

Prowriter ... .............. ... ..... ..... . $499.00 

ADA 1450 Serial Printer to CBM ....... . .•... $139.00 
ATC­ 2 Serial Printer to Atari ...... .... ....... $29.00 
AP·S1oApple Serial Card & Cable . . . . . • . . . .. S95.00 

~ 

··-'­ ·· -

HP•85 

In-stock items shipped same day 
you call. No risk, no deposit on 
C.0.D. orders. Pre-paid orders 
receive free shipping within the 
continental United States with no 
waiting period for certified checks 
or money orders. All prices shown 
are cash prices. Add 3% for 
Mastercard and Visa. NV and PA 
residents add sales tax. All items 
subject to availability and price 
change. 

CENTRONICS 

PRINTERS 


739-1 .............. $519 

739.3 .............. $619 

2 Meter RS232·RS232 Cables .. . ..... . . . .... $29.95 


-ALSO-

Diablo 630 Special . . . ..... . . ... . .. .. ... $1799.00 

Talley 8024·L .. . . ... . . .... .. ... .. . ...... $1629.00 

IDS Prism ........... . ... . ..... . ...... .... CALL 


Commodore 

Business Machines 


CBM 64 ........ .......... .. .. .... ........ CALL 
4032 .. .. .. .. . .. .. . .. • • • . .. . .. .. .. .. .. • • $969.00 
8096 Upgrade Kit .... . ...... . .. .. ........ $369.00 
Super Pel ... ....... ..... . . . ....... . .... $1599.00 
2031 .... . ••• ....•.... .. . • . •.... . . ... . . . $529.00 
8250 Doubled Sided Disk Drive .. . ..• .. . . $1699.00 
D9060 5 Megabyte Hard Disk ..• ...• ... .. $2399.00 
09090 7.5 Megabyte Hard Disk .. • •.•.•.. $2699.00 
8050 .. •.. ..... • .. .•. ... •.•..... . .. . . .. $1299.00 
4040 .. .. .. .. • .. . .. . .. • .. .. .. • • .. . . .. .. . $969.00 
8300 (Letter Quality) . ... . ... . . . . . . . . .... $1799.00 
8023 . • . . . . • • • . • . •. . • .. . . . . . . . . . . . . . . . . • $769.00 
4022 . • . • . . . . . • . • . . . . . . . . . • • . . . • . . .. • • • • $499.00 
Pet to IEEE Cable ... . .. ...... .. .... . ..... $37.00 
IEEE to IEEE Cable .. .......... . .......... S46.00 
Tractor Feed for 8300 ..... .. .. . .......... $240.00 

VIC 20 t <- ·- . Vl"2ll • \ 

5239 /ifJ!!!J~!fJ l1 

VIC 1530 Commodore Datassette .... . .... . .. . . $69.00 
VIC 1540 Disk Drive ......................... . $499.00 
VIC 151 5 VIC Graphic Printer .. . ........... .. . $339.00 
VIC 1210 3K Memory Expander ..........•...•. $32.00 
VIC 110 8K Memory Expander . ... ... ••. . ., •.•. $53.00 
16K VIC Expansion . . . . . . . . . . .. . .. . .. .. . .... . $94.00 
VIC 1011 RS232C Terminal Interlace ..•. .• .... . $43.00 
VIC 112 VIC IEEE·488 Interlace ..... .•..••• . . .. $86.00 
VIC 1211 VIC 20 Super Expander •.... . ...... ... S53.00 
VIC Mother Board ..... .... ..... ... . . .... . ..... $99.00 

Smith-Corona 
TP-1 ,...... 

5649~ 

Letter Quality 

Daisy Wheel 


12 CPS Text Printer 


OKI DATA 

PRINTERS 


82A . .. .. . . . • .. • . .. .. .. • . . . .. .. .. . . • .. . . $489.00 
83A .. .. . .. . .. .. • . . .. .. • . .. . . .. . • . .. . .. . $729.00 
84 ................ ... . .. .......... . ... $1099.00 

NOTE 

All of the above OKI DATA Printers come equiped 


with both parallel pons & RS232 Serial pons. 


east 

477 E. 
THIRD ST. 
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strategy. The playing field is an 
18 by 18 hexagon matrix that is 
partially filled with obstacles. 
Either one person against the 
computer or two people can play, 
with the computer or the players 
randomly scrambling the playing 
field to keep the action exciting. 
Mazerace uses high resolution 
g raphics and requires joysticks 
and Extended BASIC. 

Mazerace costs $1 7.95 on 
cassette o r $22.95 on disk (plus 
$2.0C for shipping and ha ndl ing). 

******* 
3D Drawing Board is a tool for 
education , entertainment, or 
se1·ious projects. It helps you 
draw objects in three dimensions 
and then rotate, change elevation, 
size . and distance. The drawings 
can be saved to tape or disk for 
future use. A complete instruc­
tion manual accompan ies the 
program to make it easy to use. 

3D Drawing Board costs 
$24.95 on cassette or $29.95 on 
disk (plus $2.00 for shipping and 
hand ling). 

** ** * ** 

torm brings the arcade game to 
your home. It has 135 levels of 
play , fast action, graphics, and 
sound. 

Storm costs $24 .95 on cas­
sett e or $29.95 on disk (plus $2.00 
for sh ipping and handling). 

All three packages are avail­
able directly from: 

Co111/J1tlenvare 
1472 Encinitas Blvd. , Box 668 
E 11ci11ilas, CA 92024 
(714)436-35 12 

Mailgram 
Messages From 
Personal 
Computers 
Over 18.000 subscribers Lo The 
Sou rec a re no \\' able Lo com pose 
and send Mailgram k s ·ages 
d i ·eG from their personal 

computers. 
Messages may be sent any­

where in the United States, in­
cluding Alaska and Hawai i. If 
entered in The Source by 4 p.m., 
EST, they are \·irtually guaran­
teed next business day delivery. 

The Mailgram Messages are 
e lectronically forwarded by The 
Source to Western Union's la rgest 
Mailgram processing center. 
They are then routed b) zip code 
to the serving post office neai·est 
the addressee, where they are 
p1·inted , e1weloped and gi,·en 
pref'e1·ential deli\·e ry treatment. 

Only sende1·s and recipie nts 
are permitted to read the Mail­
gram Messages. 

The cost of send ing Mail­
gram Messages is billed to sub­
scribers monthl v, along with 
other charges f1'.om Tl;e Source. 

To use the new ser\'ice, 
subsuibers sign on to T he Sou rce, 
using a personal computer, data 
terminal, or communicating 
word processor. They the n type 
MCRAM and are prompted step­
by-step Lo enter names, addresses 
and messages. Once messages are 
composed, subscribe rs can review 
them on their terminal screens 
exactl v as they will be reproduced 
as Mailgrams. Changes in the 
text can then be made, if neces­
sary, before transmission. 

SubsCJ'ibers may send o ne 
l\fai lgram les age to a single 
address , or they can instruct that 
the ame, 01· different, messages 
be sen t to multiple addresses. 
Discount rates apply to quanlit 
mailings of the same message. 
T here is no limit to the number 
of Mailgram Messages that can 
be sen t. 

Special features of the new 
service include: 

• Being able to receive one 
confirmation copy of the Mail­
gram Message, or to receive 
duplicate cop ies that include the 
names and add resses of a ll Mail­
gram Messages sent. 

•Saving the message in a 

personal file on The Source for 
later reference. 

•Creating "text fil es" on 
Th Source for frequentl y used 
messages, to facilitate thei r 
re-sending. 

•Arra nging for the Iail­
gram Message Processing Service 
to enter names and addresses of 
large lists, a t a cost of 35¢ each. 

•Storing lengthy adc! rcss 
fil es with the lcssage Processing 
Service at a nominal charge. 

The rate for sendi ng a single 
Mailgram Message on The Sou rce 
is $5 .15 for messages up to I 00 
words, with an additional $ 1.00 
charge fo r each additiona l I 00 
words. 

T he discounted prices for 
multiple Mailgram Messages with 
ide ntica l text are : 2-25 , ~4.25 
each: 26-100, $3.50 each, and 
l 01-200, 3 .00 each. In every 
case, a no ther $ 1.00 is charged 
for each additional 100 wo1·d s. 
Red uced rate quotations are 
~l\·a ilable from the Message Pro­
cessing Cente1· for quantities 
abo\'e 200. 

The cost for confirmation 
copies, which a1·e deli\·ered at the 
same time a the Mailgram lfes­
sages, is $2.00 each , with another 
$ 1.00 charged for each add itional 
100 words. 

The Source can be reached 
by a local te lephone call from 
more than 360 metropolitan 
areas, 0 1· ia a nationwide V\ ATS 
link-up for subscribers in o utl ying 
regions. 

Subscriber cos ts include a 
one-time $ 100 registrat ion fee, 
and stand a r·d hourl y usage 
cha1·ges of $ 18 weekdays, $5. 7 5 
even ings and weekends, and 
M .25 after midnight. The cost 
of :ending l\lailgram l\ le sages 
a re in add ition to standard usacre 
fe es. 

Source Td1't.'()lll/illli11g Cor/1. 
I 6 I 6 A111/n.w111 Ruad 
Mrlm11. \ 'A 22 102 
(703 )73-1 -7500 
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1t8800 Adam&Eve Paddles1Tech Des1gns) 	 s2s.n
$33.•• SOff/lghfS Apple ~~nic 	 ~# 1963
#3259 Apple Mechanic (Beagle Bros ) . $24.H 	 It 1967 Arcade Machine $39.49 I 
#8660 Assembier Teacher (Compu Works) $:n.H By Fred Huntington ,. l966 David"s MKlnighi Magic uo.n ~ 

l'1j 	 It 1077 Band11s IS,.,us) $29.H 11 1952 GalaC1ic Empire . $22.Hrl 
I 


•3109 Business Bookkeeping ,. 1954 Galaclic Revolu11on $22.H ~ 


"1118 ca~v,;:;~~aiPrfi~n1~n-L1ne1 ':~:::: holul"sseahnoledxcthit,.isngmfo1mnetha. r~e~~et~~ryHupnr~~~t~~ : :m g:::~v~~~~er :~;.:: • 

M1457 F11ebug (Musc) $21 . H w2000 Genehc Dritt $2S.H ~ 

*2563 F1Js1 Class Ma111con1men1a11 sn.H announce the b irth of o u r seven-pound five- ,0 1957 Golden Moun1a1n $16.a• ~ 

"745 F1rmwareRom (NovahOn) $24.S• b b b D I bo n June 6 1982 ••950 Hyper Head-on 	 $21 .H 

I 
 #8207 Forma1Rom(SottConllol) $42.29 OUnCe a Y oy. ae. mo • #1962 Labynnlh 	 ... $2S.H ~ 

• 1•56 Frazzle 1Muse1 . $21.19 in V isalia, C alifo rnia . B aby a n d Mama are # 1961 Payroll . 	 . .u2s.69 ~ 
11 1207 Global Program Line Ed11or ISyner91s) $SS. H doing J·u sl g reat and M e lo dy (our three.·year· # 1968 Siar Blazer 	 $27.09 • 
#4403 GoldRush(Senhen11 $29.69 	 # 1956 TankCommand $12.H I 
#8002 Grattrax Plus (Epson) $Ml.DO Old ) loves him a nd Calls h im '"M y baby· . N 1955 Tawala"s Las1Redoubl $2S.H 
#1409 Graph1csComboPkg (Sublog1c) $101 .79 	 #1959 Track/..11:.ck $26.H 

I 
1078 Jellyfi sh (Sirius) $2S.l9 

~ • 1019 Kabul Spy 1s111us1 $29.H T h e o ther b ig n ews is tha t I h a ve resign ed ~ 
~ 	 • 
• It t 148 Lalpak (On·Llnc) $29.H 	 h I MISCELLANEOUS 

#703 The Manager (Omega) $29.69 my posit ion as SChOOI princip al SO I al may #8800 Adam & Eve Paddles (Tech Designs) $23.H 
~- • 1t11 Mouska11ack <On·Line) ns.09 d e vote f u ll t im e to Huntington Compu ting . #7890 Apple·cilhn 11 (XPS) . . . . . sn.H I 
~ 	 #3302 PF S Graph (Soliware) $106.H #3000 Bookkeeper (Deltal $76.29 ~ 

1!7558 Personal Finance Master 1Spec1rum) $63.69 #9700 Cas1tes ol Darkness (logical) $,0.69 
I 

•to •8 Pursuit 01Grat Spee !Strateg•c Sim 1 $50.H We"re institu ting lots o f changes to improve #3001 Checkw111er !Delta) $22.n ~ 
1I 	 : ~ ~~ ~:~ ~~:~:; : ~1~::J~~Yt~a~oeni ::~::~: efficiency and speed. Our goal is to get every- !~~ g~~~~~lT~~~ (Hun11ngton $.Jo.•• fjl 

• 9•87 The Programmer 	 th ing o u t of th e door wi thin twe nty- four h ours Compuhng) $24.H ~ 

~ 1AdvarlCCdOpcrahngl $420.69 •6380 Crosswo,dMag1c $ l9.ff 
• 224 Pseudo Disk · P•scat 1Sa1urn Sys I $22.09 With no b aCkOrde rs . #440 I Cyborg (Sent•enl) $28.H 
• 2183 Queen al Phobas (Phoon1x1 $29.69 	 •9880 Oeadlme (lnfocom) $C2. J9 I 

~ • 22t 6-lK Ramooard 1Sa1urn svs1ems1 $261.oo To c e leb rate the e xciteme nt, we're o ffering #9742 Electnc sem>eo1on $97.69 ~ 
• Ii 1681 SAG A II 1-Advcnturcland 	 #9900 Financial Facts (Hansor.) $22.ff •l•~ 	 I(Adventure lnlerna11onal) $2S.29 th e following specia ls : (Always a n excuse to #9600 The Game Show $24..29 

~ mg~ ~~%~~7~;/c~n~;g~o) ~;.~: ru n a s ale.) z~~g '.i'.."~~.,w;~:~ (~~~~:~1croL1pp) m:~: ~ 
•8700 Space Tablo13·A"s iMCSI $33S.69 #9580 The Menu II (C & H VKleo) $33.ft 
lt8i01 Space Tablcl 4·A"s (MCS) $446. 19 * 9380 The Menu Genoralor $35.09 ~ ~ •8640 Speed Read Plus (0phmlledl $SO.a• #4400 OO·Toµos (Senl>onl) $27.H 
HJ657 Swordlhtusl ll 6 ·E1oma1 Curse 116240 Paddle·Adapple (SOulhern Cahlornra) $26.89l• l•
1c E so111 $2s.n # 9010 Wurst of Huntington N7650 Pornopoly 1cc11 us.n 

~ :m~ e~~~~\~r~~·M~~..~~~ill Alchom1e ICE! m::: Lisi 519.99, ftOW $9.99 z~~~ ~~oi=~~l~:i~~~~:;'~~o) .. Sm~: ~ 
l'1j SPECIAL # 4403 Gold Rush (Sentient) N9500 Rec1pe Handler (SoftTouch) $33.09 ~r• 	 r•
With any order over S4900 (CODs e•cluded) •ece1ve L is i $34.95, now $25.69 :~~ ~~~hseb~':."f~";;c!reAlternat1ves) :::::: 


FREE a copy ol 1he program Mail O•dcnng ion dis• lor Arcade Machine (Broderbund) #9620 Shadow Hawk o ne (Hor12on) $42.89 ~
# 1967Apple) Th1sprogramw1tlaltowyou1omakeupmall0tdcrs 63380 SpaceWarl(Galaiy) $33.H
I w11h f\JSI a few •eystrokes E•clus1vely available from LISI $44.95, -W $34.49 ~ •252 Sia• Blaster (Piccadilly) $25.29
~ Hun1ing1on Comou1mg Ask lor s100.. number 998 	 Ch 'ft ( •9180 Starship Commander (Voyager) $3S..et 
# 1970 op LI er Broderbund) •4251 swc1de 1P1ccad111y1 su. 29 ~ ~ L is t 534.95. now $25.69 •9680 Taxman (HatlabS) $1•.•• 

#4850 Time Lord (Ramware) $25.29l• ADVENTURE INTERNATIONAL # 4002 Verbatim Datalife Disks #9012 UnderslandYoursetl(Hun11ng1on) $24.H l• 
~ ; ~~~~ :~~:~:~;:~: ~ : ~:~ ::::: (w/ plast ic box & h ub rings) 119740 Volcanoes (Eanhwa•el $42.49 ~ *tCG6 Advenlures * 7·8·9 $24..H Lisi $45.00, now $25.99 #974 t Volcanoes. Educa11onal ~-·49 
~ II 1677 Adventures /1 10· 1I · 12 $33.89 Version ~Eanhware) ..-. ~ 
r.tl ::m ~ge~ ~g~,~ament m:~: # 9 140 Great Grandma Huntington =~m ~~;~ :/1~~=1 =~~::: r•

*t68 t SAG A • 1 Adven1ureland $2S.29 T-Shirt- $5.00 ~ 
~ It 1682 SAG A 112 Pir011e Advenlurc $25.39 Crans ton Manoi ON·LINE ~ 111120 	 s29•69 ~ It 1678 Stone at Sisyphus $25.39 	 11 1104 Crosst1r e s26•29

I GREATGRANDMASAYS •1126 ll1eD1c11onary $87.H ~ 
AVALON HILL "t 125 MM S 11 $42.H 

-'2050 B·I Nuclear Bomber (Cassene) $12.99 11111 5 Marauder $29.69 
'12057 Computer Acqu11e rcassene) $16.H G reat G randma H u ntingto n o nce told me • t tQ t M1ss1on AsteroKl $17.H ~ 

~ •2063 Computer s1ocks & Bonds s12.n about a c o m p u ter the R u ss ians in vented that "11 13 M1ss11e Defense s21 . H ~~~ "'2056 Conlhct 2500 !Casselle) $12.H "1 t02 Mys1ery House $21. Hl'1i #2060 Emp1Jeol theQverm1nd !Cassene) $2S.49 was s o s m art it defe cte d to the W e st! * 1t49 Pegasus II $2S.29 l'1iri rl•2059 Empire ol the Overm1nd $2A.." 	 • 111 ; Sat>olage $21.19 
1:~~~ ::r.~~ ~~~~~~i~<;~lle> :!::!: Gre at Grand ma also said , "'P lease buy little Z: : g~ ~~~~~;;: le~~nt urc ::::: ~ ~ :~g~~ ~~~aX,~~~~;v~S~~S:~~d110 ::;.:: Freddy"s Wurst of Hun t ingto n . because h e • t 122 Th1eshold sn.H 

' II t tw d II f h " 1114 Ulllma II $46.#2053 Nuke War 1c asse11e1 s12.H p ersona y g e s o o ars o r every o ne e "t t 12 Ulysses 	 s2•.H 
#2054 Planet Miners (Cassene1 

1 
$12.69 sell s . And . it' s good. Just read th e re v iew in # 1tOO The Wizard and !he Puncess $2.... 69 I

#2062 Tankllcs (Cassetle) $20.29~i no6t Tankhcs su.n October 1981 issue of Sottalk. 

~ AVANT·GARDE # t058 Aulobahn $25.29 ~~ noo3 Chamoorsol Xonot>a s1u• W a tc h nex t month 's Sottl igh ts for the w in - : :g~~ ~~~:"s :~:::: 
~ n ooo Creahvi iy Tool Box 528•1• ners o f th e G reat Gra ndma Hun tington con · • 1065 Cop1s & Robbers $29.H ~r• :;gg~ ~R:~: ~,~~~Mt~~~~;,amcs :,~:~: tes t . T here were some fa n tast ic entries. : :~~ ~~~ 	 m:~: r• 
~ 

n008 ace or ~mg I W t070 Joypon $67. 29 ~ 
~ :~~ Senlence Diagramming ;~!:: ti 1052 Mmolaur $29.69 ~ 

•7Qt t Sosundt&a~o~~. $1S.79 "t066 Ou1pos1 $26.29 

~ 	 ~ 

uper r w · 	 ;t 1057 Pulsar II $25.>9 ~ 
~ *7009 Super ShapeDraw $'6.H 11071 SnakcByle $2S.29 ~I• .,. 

:~g~~ ~~~d~;.;.~~~ball :;::;: • 1064 Sneakers $25.:19 •l• 	 l•
•t056 SpaccEggs $19.H 
~ • t072 Twerps $26.H ~ 

~ Call Toll-Free 800·344·5 I06 (outside California) ~ 

I 
~ HUNTINGTON COMPUTING W e take MasterCard. American Express or VISA (Include ca rd # and ~ 

Post Ottice Box 1297 Apple· is a reg1s1ered 1rademark ol Apple Compo1er Inc expiratio n date ). C alifo rnia residents add 6% tax Include $2.00 for postage. 
~ Pet · •s a registered uademark ot Commodore Fo reign and hardw are extra Foreign (excluding Canada) remit U.S cur· ~ 
• Corcoran. Califo rnia 9321 2 TRS·80 · is a reg1s1ered trademark ol Tandy Corp rency . c hecks on U .S . banks. use listed charge cards . or make d11ec1w11e •1A1ar1 · is a registered rrademan.: ot Atan, Inc f h h S p 9 rForeign Orders 209-992-4481 	 trans e rs 1 roug ecunty ac1lrc ank. ~orcoran for a S6 oo cha rge All ~ ~ 
 .f · -6 Outside Calif. 800-344-5106 overseas o rders sh ipped by a11 Send !or ftee catalog Prices sub,ec110 ~ 


In CalI orma 800 92-4146 	 change w 1lhou1nDllCe 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 


http:T-Shirt-$5.00
http:Track/..11
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Whole Brain 
Spelling For The 
Apple II 
Whole Brain Spelling i the fir l 

in a series o f educational software 
packages from SubLOGIC. T he 
program ha been de ig n d to 
he lp the u er develo p interna l 
visualization skills foi· improving 
spelling in a manner as ente r­
ta ining as it is educationally 
ound. It effectively utili zes the 

graphic and color capabilities o f 
the Apple II Plus computer to 
provide positive user feedback 
and to emphasize vi ual asp cts 
o f the lea rning pro es . 

The program itself is ex­
tremely user fri endl y. You can 
move to any lesson section as 
desired choose your own word 
I is ts to tud y, and proce d at 
our own rate. main pellin ,. 

Menu is accessible from any 
portion of the program. Lesson 
instructions a1·e also always ava il ­
able at the touch o f a key. 

~ 2000-word Ii t of practice 
spelling words is included with 
Whole Brain Spelling, organized . 

in orde r of increasing spelling 
difficulty. Study words can be 
printed in upper- or lowercase, 
m any color you choose. And 
e~ch con~ect spelling reward you 
with a ram bow of varying, multi­
colored lette rs until the next 
word is elected. 

The standard Whole Brain 
pelling p rogram comes com­

plete wi th 200 ten-word lists, 
systematically chosen and or­
ga nized in orde r of increasing 
spelling difficulty. Whole Brain 
Spelling is also available wi th 
supplementary word lists in the 
following categories: Medical , 
Scientific, Secretarial, Fairy T ale, 
and A hild 's Garden of Words. 

T he Medical word lists are 
helpful to anyone involved in the 
health sciences or the medical 
pro fession, and include 
categories in general medical 
terms, di agnosi , ana tom , and 
drugs. 

The Scientific word lists are 
di,·ided into the categories of 
general scie nce, ear th science, 
lif science, and ph sical science. 
Each ca tegory i graded in to fo ur 
levels of di fficulty. 

T he Secretarial wo rd lists 
include commonl y used rea l 
e_ tale, insurance, legal, commer­
cia l, and accounting te rms or­
ga nized into fo ur difficulty 
leve ls. 

Fo r anyone who is a child at 
hea rt, th e li st of Fairy Tale words 
. hou ld prove ines istible . T aken 
from Grimm 's and other fantasy 
tale_ , t_hese word will pique your 
cunos1ty as well as ern·ich yo ur 
spe lling skill s. 

A Child 's Garden of Words 
gi~ ·es the preschooler through 
th ird grade r (ages 5-9) a head 
. ta1·1 in the developme nt o f wo rd 
,.i uali za ti on . kills. T hese are the 
wo rds most often encoun tered in 
beginning reading lessons, and 
the e lists offe r a primer LO the 
main ' ore! lists fo und on the 
standard Whole Bra in Sp !ling 
progra m. 

2-ED l Whole Brain Spel­

ling is a ailable at most computer 
stores o r from SubLOGI C direct. 
T he A2-ED I 1·equire 48 K mem­
ory and e ither an Apple I I Plus 
or an Apple I I with A pplesoft in 
ROM (a color monitor is also 
recommended ). nless you 
request o then vise, the main word 
Ii twill be included with each 
p rogram orde red. T he disk price 
1s · 34.95. For direct o rde rs add 
$ 1.50 fo r shipping and specify 

PS 01· first class mail. Illinois 
res idents acid 5% sales tax . 

ubLOGIC Cornmuiiimtium Cor/J. 
7 13 Edge/Jruok Drive 
Clu.un/10.ign, IL 6 1820 
(2 17)359-8482 

Scholastic 
Aptitude Test 
Package For Atari 
Program De ign has relea ed 
Preparing for the SAT for Atari 
400 and 800 compute rs. T he 
package teaches students how to 
take the Scholastic Aptitude T es t 
( AT) and othe r aptitude and 
inte lligence tests, develo ps 
p_roblem-s~lvi~g kills, and pro­
v_1des pr~ct1ce m a n werin g ques­
tions typically found on uch 
tests. 

Pre/Jaring f or the SAT consists 
of six cassettes, a user's manual 
and a copy of the booklet "Maki~g 
the Grad ,"all pac kaged in a 
special storage containe r. The six 
cassette a re : 

• "Taking Aptitude T ests" - This 
cassette ex pla ins the purpose o f 
sta ndardized IQ and aptitude 
tests. It di scusses some of the 
fa lse beli r surrounding such 
tests. It describes ways to improve 
test-taking skills. And it presents 
a strategy for answerin g those 
ques ti ons that a re most like ly to 
pay off with co rrect answers . 
• "Vocabulary Builders I and II " 
- T he e two cassettes are de­
. igned to help develop a student's 

ocabula1-y and to build skills 
needed to an ·we r synonym and 
anton ym questions. 



800 Computer 16K 
800 Computer 48K 
400 Computer 16K 
810 Disk Drive 
850 Interface 
410 Recorder 
MX80FT+ Pri nter 
16K Ram module 
32K Ram module 
Graphics Tablet 
10 Blank Disks 

$648 
$757 
$288 
$448 
$178 
$ 78 
$588 
$ 69 
$109 
$269 
$ 28 

YOUR MARKETPLACE FOR: 

Canyon Climber 

Smart 
DONKEYS. boulders and birds 
dropping rocks try to stop you from 

HOW TO ORDER: Send check or money order or call our toll free 
number and use your Visa Card . Shipping on software is $2.00 per 
order anywhere in USA. Hardware shipping ca ll for cost. 

CLOWNS AND BALLOONS . . . an action-packed Track Ball Controller 
arcade game that'll make you want to Join the 

Percom Disk Drive circus. 

16K DISK or TAPE $26.90 
SOFTWARE 

Store Hours 
8 am - 6 pm

Add 3% for VISA or MC. Equipment subject to price change and Mon. -	 Sat.
availab ility without notice. 

$ 63 	 reaching the top. A real challenge. Arcade 
qua Illy.$648 

16K 
DISK $26.90 TAPE $22.40 

CROSSFIRE 


.% I 2160 W. 11th Ave. 
J;fgj~ Eugene. Oregon 97402 
(!}~utJat~ 

• 	 • Atari 1s Trademark of Atari Inc 



208 COMPUTE! September 1982. Issue 28 

• "Analogies" - This course 
describes the common types of 
analogies and provides practice 
in analyzing and solving analogy 
problems. 
• "Number Series" - This course 
teaches students how to analyze 
number series patterns and pro­
vides practice in number series 
problem . 

• "Quantitative Comparisons" ­
This course reviews mathematics, 
from elementary arithmetic 
through algebra and plane geo­
mett·y and provides practice in 
solving the types of mathematics 
problems found on standardized 
tests. 

With the exception of 
"Number eries ," which is ·elf­
testing, there is a test at the end 
of each course. 

Preparing for the SAT is avai l­
able for use on Atari 400/800 
computers with a memory of" at 
least I 6K. It retails for $ 125.00 
and is avai lable from computer 
stores and b mail from PDI 
(shipping and handling charge 
extra). Five of the package's 
courses- Vocabu lary Builders I 
and II, Analogies , N'umber · 
Series, and Quantitative 
Comparisons- are also avai lable 
individually. 

Program Design , Inc. 
I I Illar Court 
Gree 11 wich, CT 06830 
(203 )661 -8799 

Hayes Stack 
Smartmodem 1200 
Hayes Microcomputer Products , 
Inc. introduces the Hayes Stack 
Smartmodem 1200, a Bell 2 l 2A 
compatible modem that lets RS­
232C compatible computers or 
terminals communicate over tele­
phone lines at 1200 bps . 

The Smartmodem 1200 con­
nects directly to the telephone line 
and an RS-232C port. It is 
approved by the FCC for direct 
connection to any .S. telephone 
system for both pulse and Touch-

Tone dialing. Both types of 
dialing may be combined in a 
single command with pulse used, 
fo1· example, to ace a PBX 
board, and Touch-Tone used to 
dial an outside number. 

The Smartmodem 1200 is ac­
tually two modems in one; it oper­
ates at either 0-300 bps or 1200 
bps. It is an intelligent system that 
executes user commands and re­
sponds with either decimal digit 
or English word result codes. The 
modem can be controlled by any 
programming language, and it in­
cludes all circuitry for auto-dial 
and auto-answer, thereby elimi­
nating the need for auxiliary 
equipment and making the 
Smartmodem 1200 a tand-alone 
system. 

Via an audio monitor, users 
hea1· the progress of a call and are 
a lerted to wrong numbers and 
busy signals. A simple repeat com­
mand causes the Smartmodem 
1200 to automatically redial a 
number. Indicator lights on the 
modem' front panel allow a 
visual check of its operational 
status. 

Power-on default options are 
controlled by the position of eight 
switches, foLn- of" which can be 
overridden by software com­
mands. Options include full or 
half duplex, enable auto-answer, 
and result code type. Unique 
"Set" commands allow selection 
and change of additional para­
meters such as dialing speed, es­
cape code characte1-, and number 
of rings before the modem an­
swers a ca ll. 

The Smartmodem 1200 has a 
two year limited warranty. In­
cluded with the Smartrnodem 
1200 unit are: a power pack, one 
modular telephone cable to con­

nect the unit to the telephone, and 
an owner's manual. Suggested re­
tail price is $699.00. 

The design permits other 
Hayes components to be stacked 
on top of the Smartmodem 1200. 

Hayes Microw111puter Products, In c. 
58]5 Peachtree Comers East 
1\ urcro.u , CA 30092 
(.JO.J)-149-8791 

The Cosmic 
Balance For 
Apple And Atari 
Strategic Simulations Inc. has 
introduced The Cosmic Balance, 
one of the first four games in 
their new Rapidfire line. 

Each player assumes the 
dual role of commander and 
architect of a starship fleet. For a 
ship of given size, the various 
parameters and trade-offs in­
clude: engine (for power), drives 
(for speed and maneuverability), 
weapons (such as phasors, dis­
ruptor bolts , plasma t0t·pedoes, 
seeker mi siles, and unmanned 
fighter swarms), defense belts, 
shie~ds, ti-ansporters, and space 
marmes. 

The1·e is a crew efficiency 
f'acto1· wh ich affects the abi lity of 
a ship in battle. Ships with greater 
hull space have more room for 
recreation, allowing for greater 
crew morale and efficiency. 

There is no best ship in this 
game - only one designed with 
optimum compromises to su it a 
player's sty le of warfare. 

A typirnl game can be played 
in as little as ten minutes. With 
either the two-player or solitaire 
scenario, the semi-automated 
graphics and rapid execution of 
ship-to-ship combat are features 
you 'll use. 

The Cosmic Balance se lls for 
$39.95. The game includes a 
diskette , rule book, and player 
aid cards. It is designed for the 
48K Atari 400/800 computers 
and for the 48K Apple II Plus, 
Apple Ill, or Apple II with 
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Applesoft RO 1 ca1-d. 

Strategic Simulations 1 nc. 
465 Fairchild Drive, Suite 108 
Mo1111tai11. View, CA 9-1043 
(../ l 5)964- 1353 

Commodore 

Bulletin Board 

The Commodore Bu lleLin Board 
System has been introduced to 
LUrn a user's PET or CBM in to a 
host comm unications system 
capable of ending and receiving 
message-, programs, SEQ and 
WordPro files. 

Developed by Steve Punter, 
auLhor of \\ ordPro, the program 
has seve ral othe r feaLUres , in­
cluding user Log and daily usage 
Log, formaued messages, op­
tional private mes. ages and pro­
lccLed programs. optional 
password sign-on , a bu ll etin 
section compleLe editing func­

tions , and more. 
The s stem may be used in a 

variety of applications , such as a 
program distribution ·erv ice for 
business or ed ucaLion , a ge nera l 
message se rvice for community 
com puter use rs , or a private 
system for clientele or employee 
communications. 

The package comes wi th 
sample bu lle tins and HELP (iles, 
remote terminal programs, and a 
28-page manual that includes 
schematics for a im ple telephone 
answering device. 

Commodore Business Hachines Ltd. 

3370 Pharmacy Ave. 

Agi11co11rl, Ontario \1/ W 2K-I 

(4 16)499--1292 


Two VIC Games 
From ComputerMat 
ComputerMaL has announced 
Lwo new arcade games fo r the 

VIC-20 ca lled Alien Invasion and 
Snakeout. They run on the stan­
dard VIC-20 and include color, 
graphic and sou nd. 

Alien Invas ion has 20 differ ­
ent levels of play and lets you 
move your laser into position to 
defend against the invader forces 
descending from space. Each 
invader has a diffe rent point 
value, and bonus points a re 
scored if you destroy the invading 
forces in the correct order. An 
invader game with a new twisl. 

Snakeout provides a sli th­
ering snake that moves around 
the screen to munch blocks for 
points that appear at random. 
The snake' tail k p · getting 
longe1· and will g t you in Lhe 
end. Snakeout can be pla ed by 
one player, or two if you desire. 
The tape also includes the game 
T1-apper as a bonus. 

Each cassette is pri ed at 
$9.95; all orders shou ld include 

Fall SOFTWARE Frenzy 
PR OGRA M COMPUTER TCE LIST 

H• lh e H•QlC --------- l b~.99 89.95 
ANDROMEDA - --------- 2 22 .99 3 4.95 ~ .HJDAVID HtDNt GHT HAGJ C 1,2 22. 99 3 4.95 
DELIU XE INVAD ERS - -- 2 22.99 3 4 . 95 
HOUSKAT TAC K -------- 1,2 22. 99 3 4 .95 
TIGERS JN THE S NOW _ 1.2 20.99 3 9.95 : ~~ 
ZORK l ------------- 1,2 26 . 99 3 9 . 9 5 
APPLE PAN1C 1, 2 29.95 SJ GNAU1 AN MODEM 
APPLE SP IC E t C- 29.95 • ~rtct C~t<t ~ •u 
BUG ATTAC K --------- 1,2 29.95 ·(Uh l•cl t CtCI 
CRUSH CR Lir1 9L CHOMP I , 2 C- 29 . 95 • Sott1h •t•ri or tS· lll 

CYC LOO ------------- 1,2 • 29.9:5 9 87.99 Lut".00 
0 I SKHANAGER -- ------ 2 Oill 2cL 95 
JAWBREAKERS - --- ---- 1 , 2 29 .95 C .I TOH PROWRJTER 
RASTER 	 BLASTER 1, 2 ... 29. 95 t.4 99 ' 1111l t l Li.l t J" 

S639 Strul 111\ 11'1 
~~~~~EB~~~s-:::::::: ~ : ~ ~ ;::.:; Shu~1~; ltt turd= ent111•tu111 
M'Pl[•I lliVM RHI STmD llltillO.t!iS S;lt ...,t Ftftllf lllri:u; '/30182 

HEAD CLEAN K IT5• ELEP HAN T DISKS 

SS - S D •19.99 1 1 0 
os- oo " 2 ''1.99/10 

L I BRARY 
5" MA XELL D I SKS FLIP ' N ' FILE DI SK CASE 

MO - I i& :S :S . 99/ 10 <& 2 1.99 List 29 . 95 S 2 . 99 e,;a . 

SE ND FOR A FREE CATALOG SHOWING OUR FULL PRODUCT LINE 

The comPUTER EHPRE// ll1S4" -
.. f't-F 10 At1 - 9 PH P.O. Box 569, Dept B •

llJil S.t At1 - PM Troy, Ml 4809'9
10 b 

'3 1 3 '!520- 1~~4 FREE CATALOG 

Add • 2 . 00 for sh1pp1n9. 1'11 r~' deonts •dd 4% tax. t1on•y ord~s, 
ch.cks C•lla.. 10 d•ysl ACC trpted . f1C/VJSA •Ccepted Mith c.rd. 
a. • >1 Pir. date. Add Sl. 50 for c.o.o . Pr 1cvs subJl!'Ct to chano•· 

800 (16K) .•...•... ..•..... .....•...........•..............•.. $649.00 

400 16K •••••.•.... .•...•.......•..•........•..•........•..•.... 279.00 

400 YOURS to 32K or 48K ...•. •.•• ••••........••.......CALL 

410 RECORDER ..•. •.....•••... ••• .•.• •••• •••.•. ......•..... 79.00 

810 DISK DRIVE ....•.....••.....••...••••••••.....•..•...449.00 

850 INTERFACE .. ••• •..•..•. ••. •.•• ..•..•••.•.....•..••... 165.00 

830 MODEM .................................................149.00 

825 PRINTER ...... ... .......................................575.00 

481 ENTERTAINER KIT .... ... ...........................79.00 

484 COMMUNICATOR KIT ............................309..00 

PRINTERS - Atari, Epson, Smith Corona ...... . CALL 


Prices subject to change without notice. 

Shipping extra. No tax out of state. 

Ca. residents add appropriate taxes. 


WE ARE AN AUTHORIZED ATARI SALES AND 

SERVICE CENTER
a 

I COMPUTERTIME, INC. 
a 

P.O. Box 216 

Kentfleld, CA 94914 


CALL TOLL-FREE 800-227-2520 
In California 800-772-4064 

For product and price list: send &2.00 for shipping. 



210 COMPUTE! September 1982. Issue 28 

$ 1.00 per order for shipping. 
ComputerMai 
Box 1664 Dept. P 
Lahe Hava.rn City, AZ 86403 

12" Green Screen 
Monitor From 
Leading Edge 
The new 12" green screen moni­
tor has a suggested retail of 
$99.00. The 13 pound CRT 
f ea tu re a composite video signal 
and a display format of 1920 
characters (80 char. x 24 lines) . 
The dimensions are 40.0 cm (w) 
x 28.5 cm (h) x 32.0 cm (d ). 

Leading Edge has a one 
yea r , no-questions-asked re turn/ 
replacement plan should the ·unit 
fail. 

Leading Edge Prod11cls, In c. 
225 Tum/Jihe S treet 
Ca nton, MA 0202 1 
(800)343-6833 

EPYXGameOn 
ROM Cartridge 
For The Atari 
Alien Garden, a new st rategy­
action game, has been released 
by EPYX for the Atari 400/800. 

As a hungry alien, the playe1· 
is challenged to survive in a world 
thriving with enticing crystal life 
forms. Some crystals are edible, 
but others ex plode, killing the 
player. To gain the most points, 
the player must decide \\·hether 
to sting, avoid or eat each type of 
er stal. The faster he does, the 
more rapidly his score increases . 

A wealth of crystals - up to 
19 unique species - complicate 
the player's survival. Nine ski ll 
levels add to the challenge. 

Alien Garden combines 
joystick action with arcade-style 
fu ll color graphics and sound . 
The player hears the shatte ring 
and tinkling of crystals as they 
grnw, shrink, and explode before 
his eyes. 

Alien Garden is available on 

RO M cartridge for the Atari 400/ 
800 for $39.95 from: 

EPYX 
P.O. Box 4247 
Mountain View, CA 9-1040 

Conferences 
Scheduled For 
Educators 
EdCO f '82 - the National 
Computer Confe rence and Expo 
for Educato rs - will be held 
October 2 1-24, 1982 at the L.A. 
Conve ntion Center, Los Angeles. 
California. 

EdCOM '82 will feature ove1· 
200 seminars, workshops , dem­
o nstrations, exhibits, and hun­
dreds of computers for in-depth 
tuto rials and hands-on sessions. 

Presentation topics designed 
for educa tors at a ll levels of ex­
pertise wi ll include comput r 
a ided instruction, ad ministrative 
uses, classroom manage ment, 
programming, research applica­
tio ns, authoring languages, lite1·­
acy , and more. All of these es­
sions will be conducted bv 
nationa lly recognized pr~fes­
sionals in the fi eld of com put.er 
educa tion. 

For more information 
con tact : 

.fa_)•ne LaFountain 
EdCOJ\1 "82 
2629 N. Srottsda le Road 
Srnltsda!t•. AZ 85257 

The finn esota Ed ucational 
Computing Consortium (MECC). 
in vo lved in the implememati on 
of instructional computing on a 
loca l, regio nal , and statewide 
basis, is sponsoring a conference 
( I ECC ' 2) to share a de ·ade of 
ex pe rience serving ed ucato rs. 
The conference, scheduled fo r 
December 1 and 2, 1982 in Min­
neapolis, will be dedica ted to 
practical sessions directed at 
educator involved in promoting 
the use of computers in schools. 
Sess ions will cover in-se rvice 

tra ining techniques, software and 
hardware evaluations, classroom 
Leaching strategies and activities, 
K-12 curricu la planning-. and 
promotional event , including 
computing contests fo r teachers 
and students. Banquet sessions 
will fea wre addresses by Steve 
Jobs, Cha irman of the Boa rd 
or Apple Compute r , 1nc. and 
Roger Badeschar, President of 
Atari, Inc. 

In addi tion to rhe main 
conference, one day pre- a nd 
po L-con f erence workshops \\·ill 
be offered on Usin g Compute rs 
in the Classroom, Advanced 
Microcomputer Prng1·amming, 
In -se rvice Training T echniques, 
and Courseware Development. 
All confe rence activities and 
workshops wi ll provide partici­
pants with the ideas. instruction , 
and mate rials to enhance instruc­
tional com puting in their home 
institu tions. For more in forma­
tion and registration forms, 
wri te: 

\llECC '82 
2520 Uroarlway Drhw 

St. Paul, MV 55 113 


The International 
Software 
Directory Goes 
On-line 
T he Internat ional Softwar · 
Database is now ava ilable on- line 
through Lockheed Dialog. As is 
the hardcopy. it is full y sea rchable 
by machine operating vstc 111 . 
s ul ~j ect, ve ndo1· and price . And 
now, with this on-line serv ice 
through Lockheed, it has full 
text searching by key words in 
an)' 01· a ll fi elds. T h is feature 
he) ps you find the piece () r so ft ­
wa re yo u need LO ru 11 on the 
system you have and within th e 
budget all o\,·ed. 

Lockheed Dia log is an inte r­
national in fo rmation retrieva l 
serv ice making the software 
database ava il able co its subscrib­
ers. This database is updated 



N EC ssrTrES 

F OR 

A PPL E AND ATARI 

OWNERS CRT'S • PRINTERS • TELEPRINTERS 

*NEW* *LOW* *NEW* 
DEC LAIOO 

Dual Mode 
DIABLO 

630RO ­ RS232C 

3M WHISPER 
WRITER 

Matrix Printer 
CAIJ. FOR PRICE! 

$1899.00 
630KSR . . ... . CALL 

•TWX / TELEX 
•TIME SHARE 
• Com,puter Terminal 

DEC LA12D 
" LA 120 Raplncamanl" 

630 API. ...... NEW 

$1649.00 
. ____ ..

ANADEX 
....... . 

$1599.00 620·RO . .. .. .. NEW 

$1149.00 
9500/9501 

$1125.00 

CALL FOR OUR LOW PRICES ON 

• TELEVIDEO • DIABLO • DEC 
• ANADEX • ·QUME • T.I. 
• TELETYPE • C.ITOH • 3M 

TOLL FREE (800) 854·6028 
SAVE ON 
PREPAID 
ORDERS 

MASTERCARD 
VISA 

ACCEPTED 

C.O.D. 
REQUIRES 

15% DEPOSIT 

FOR ORDERING 
INFORMATION 
PLEASE CALL 

MICROMAIL 
PO Box 3297 
Santa Ana. CA 92703 
Phone: 7141731·4338 
TWX 910 595 1146 

APPLE DI S K 
The ultimate n i bble copier 
NIBBLES AWAY 11 59.95 
The ul timate c o py utility 
SUPER DISK COPY 24.95 
The ult imate ma iling list 
MR. LISTER 69.95 

BMC 12" COLOR MONITOR ~289.95 


ATAR I 40 0 16 K '5 289.95 


ATARI <c>as sette, (d >isk , <b)ook 
p rogr amm i ng s e c ret s 
TRICKY TUTORIALS Ml - bea ~ (c) 14.95 
inv i tation to 
PROGRAMM I NG Ml ~<c > 19.95 
1nv 1ta tion to 
PROGRAMMING #2 or M3 ea ~ ( c) 20 .95 
Fir s t Boo k of Atari ~(b) 10 .95 
De Re Atc:iri ~ (b ) 17 .95 
Techni ca l Ref Notes ~(b) 20 .95 
Inside Atar i Oas ~(b) 16.95 
a ll s i >: tri ck y tutorials 
In DELUXE BINDER ~ <c> 74 . 95 
incredibl e 
MICROSOFT BASIC ~ (d) 65.95 
1nc r ed 1ble 
MACRO ASSEMBLER ~ (d) 6~ .9s 

CO M P UTER PLACE 
P . 0 . 80>: 6007- 169 1698 Mar ke t St 


Redding, CA 96001 Ph: 916-22 1-13 12 


We o!lire a ,.. etiu I COlapu l r,.. sto,..P in l e do...nt o~ ,;.hoppino •al I. We have 
the I arqe"> t ~Pl l'C t 1 on of c.omputer 1 tem~ you ar~ .. ...,,,.,.. l 1 ~ t> l y t o see. 
S t op 1n o\nd • eP ~1'1" . M0*1 l order terrt1s : C.A5hl tl",.. ·s Ch •c l o r money order . 
Ct. Ar lJ"' c .i r ds ~dd 4'l. . t\t1d :;·1. s h1pp1nq ,;tnd ha n dl 1nq Cin1n 1Muin .. :? . sn• - UPS 
g,.- 0~ 1 nd . l>lo C . 0 . D. 'G . CA r 5 1drnts ~dd 5 .lliHii t u · . P ,.-1 Cill' 9i !lUbJ 11C l l o 
c. h01nge wt l houl. not 1 c • 

K-BYTE- Your Cost 
K-Razy Shootout Cart 3745JI\. K-Razy Kritters . . .. .... . Cart 3745 

K-Razy Patrol . . ...... . . . Cart 37•5 

K-Razy Antiks ......... . Cart 3745ATARI' 
AW,,,..,~hO'ltCotrlC*"y O ROKLAN­

I • ca '\ ATARI 800~ Gorf . . . . . . . . . . . . . . . 16K Disk 
 2995 

__ . 16K S639 Wizard of Wor . . . . . 16K Disk 299 5 

•-""' ~ \ 32K $718 SIRJUS­· 48K S797 
Cyclod . . . . . . . . . . . . . . . . . Disk 2245 . - ATARI 400~ 
Snake Byte . . . . . . . . 48K Disk 2245 

16K $269 
410 Program Recorder $79 SYNAPSE­
8 10 Disk Drive .... $439 File Manager 800 40K Disk 7495 
830 Modem .. . S155 Disk Manager . . . . . . 32K Disk 22" 850 Inte rface ..... ............. . $ 165 


Nautilus 32K Cass or Disk 22." 16K Ram Module ............. . S79 
lntec 32K Ram Board .. $95 Slime . . . . . l 6K Cass or Disk 2245 

lntec 48K Ram Board .. ...... . $195 Protecter . . 32K Cass or Disk 22" 
COMMODORE- Chicken . . . 16K Cass or Disk 2245 
VIC 20 ......... . ....... . ..... S235 

Datasette . . . . . . . . . . . . . . . . S65 PRISM-

Disk Drive S489 
 Galactic Chase . ... 16K Cass 1870 
Printer __ . . . . . . . . . . . . S335 

16K Disk 22" Epson MX80/ MX100 ... _ . . CAll 
Citoh Prowriter . . . . . . . . S485 

ORDERING INFORMATION: We accept VlSA/ MASTERCARD. Cashier Check. Money 
Order. or Personal Check (Allow 14 days 10 clear). Cali fornia residents add 6% Sales Tax. 
SHIPPING INFORMATION: We ship All Orders UPS. ADD $2.00 for software orders 
of any amount. Hardware orders add 2%. 
CALL or WR ITE for FREE CATALOG. All Atari Software at a 20% Discount. 

Software Specials 
25% DISCOUNT 

ADVENTURE 
INTERNATIONAL- Your Cost 
Preppie . . . . . . . . . . . . . . . Cass 18 711 

Disk 2245 

BRODERBUND-
Choplifter . . . . . . . . . . . . . Disk 26 20 

Track Attack . . . . . 32K Disk 2245 

David's Midnight Magic Disk 2620 

Stellar Shuttle Cass or Disk 22H 
Apple Panic . . . . . . 48K Disk 22"' 
Star Blazer . . . . . . . . . . . . Disk 23 95 

DATASOFT-
Text Wizard . . . . . . 32K Disk 74"'' 
Pacific Coast Hwy. Cass or Disk 2245 

Shooting Arcade Cass or Disk 22 45 

Clowns & Balloons 
. . . . . . . . . . 16K Cass or Disk 2245 

Canyon Climber 16K Cass 1870 

I 6K Disk 22"' 

LJK-
Letter Perfect 24K Disk 11245 

ON-LINE SYSTEMS-
Frogger . . . . . . . . Cass or Disk 2620 

Ultima I . . . . . . . . . . . . . . . . Disk 29~' 

Ultima II . . . . . . . . . . . . . . . Disk 4495 

Crossfire . . . . . . . Cass or Disk 224 ·' 

Jawbreaker . . . . . Cass or Disk 2245 

SPUKl 'N' 21999 Van Buren Street 
Grand Terrace, CA 92324SOUND 

-ELECTRONICS (714) 783-0556 
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cont inuou I , thus keeping sub­
cribers up- to-date on new soft­

ware packages. 
hnf1r inl Edit ions 

I 520 South College 

Fort Collins, CO 80524 

(303 )482-557-1 


Professional 
Software For 
Commodore 
Machines 
Pro fessional oftwa r ha in­
trod uced fo ur new softwa re 
packages : 

- Wu rdPro-M L ( lulti-Lingual) is 
designed specifica ll y fo r the 
Commodore 000 erie com­
pute r. It gives the use r acces to 
\\"Ord p rocessing in fi, e language 
- English , German, French, 

pani sh , and Italian. T he use r 
can also switch back and fo rth 

between languag s without los ing 
the text in memory. 
- Wo rdPro- \!fail L ist is designed 
fo r mailing list applica tions on 
Com modor o mpute rs and for 
use in conjunction with WordPro 
oft\\"are. It incl udes a mini 

WordPro text edi tor and permit 
automatic emry, witho ut re­
typing, of mailing li sts alread y 
sto red on disk. Suggested reta il 
price is $ 195. 
- lnfo Pro, fo r Commodo re 000 
and 9000 r ies computer , ha a 
Super Sca n feature fo r rapid 
sea rch of stored data fo r specific 
in fo rmation. It prin ts user­
de fin ed 1·epo rts wi th specific 
fo rmats and can crea te per­
sonali zed letters or documents. 

uggested retail price is $295. 
- The Administralur, fo r the Com­
modore 032, link · "ma te r" 
r cords to "transacti onal" reco rds 
and tracks transactio nal hi sto ry. 

11. includes a mailing list label 
print op tio n and a Report Ge n r­
ato r. Suggested reta il price is 

595. 
Professi11 11al So/i1uart' . lnr. 
5 1 Fre111011t Slrl'l't 
Needham, MA 02 19-1 
(6 17)444-522·1 

ATTENTION 

VIC-20 

OWNERS 


We have CHALLENGING GAMES 
for your continuous enjoyment 

A NEW LINE designed for VIC-20 
at $ 14.95 

• Chimp Chase 
• Blasteroids 
• Cosmic Crusader 

at $1 6 .95 

• Ultimate Tank * 
• Cosmic Crystals 

Prices pl us $ 1.50 for sh ippin g 

Check, money order, VISA, MASTERCARD 


• Requi res 3K or BK expander 

LITTLE WIZARD DISTRIBUTING 
622 North Broadway, #301 

Milwaukee, Wisconsin 53202 

(414) 273-5460 

Computer 
T-Shirts 

4 
Styles 

Illinois residents 
odd 5~ soles rox 
s1 00 Postoge and Hondhng 

The Paper Tiger 
707 S Suclh. LOndOPtoce Moll 

Champaign. llilf10IS 616?(1 

Computer 
Programming 
Contest 
T he American Heart A sociati on , 
Grea ter Boston Di vision , i ta kin g 
a 11 ew approach to hea rt hea lth 
education - an el ctron.ic ap­
p roac h. The American Hean 

sociatio n , in conju nction with 
Classrou 111 Computer News, has 
announced a " Hea rt Hea lth 
Compute r Programming Con­
test" to solicit the development of 
program on hea lth ed uca tio n 
fo r evenw al natio na l d istributio n 
LO schools. 

Program sho uld be aimed 
at an elemema ry,j unior high , o r 
high school audience, and should 
deal with ways in which hea rt 
d isease can be p revented. T he 

u rgeon General or the Uni ted 
States has recommended p reve n­
tion of hea rt di sease as a national 
p r io1·ity, and th e Heart A soc ia­
tion has sta rted its campaign to 
educate yo ungst rs abo ut the 
impor r.ance of good habits ea rl y 

http:ctron.ic


APPLE SPEAKS 
INTELLIGENTLY! 

Thi? people who dored to teoch Atori to tolk ore again 
chal leng ing the microcomputer estab l ish ment wi th the 
VOICEBOX Speech Synthesi zer for App le. Th is low cost intel­
li gent periphera l con speak thousands of words unassisted . 
generated directly fro m its firmware ROM dictionary lo­
cated on its p lug -in cord . This means tha t speech , with 
va riable intonation and speed , con be used in any of your 
app le programs without ever having o bother loading a 
disk . A nd. in co se you wont to expand your die 1onory to 
include unusual words or words in fo re ign languages. you 
con easily define them with our 6 4 phonemes and store 
them by the thousands on one of he six special d1ct1onories 
prov ided fo r on our disk . 

In addi ti on your VOICE BOX for Appl e con be easily coded to 
sing on key with uniform barleng th s and you can store 
(record) your songs on disk, re triev ing and modify ing sec­
tions whenever you wan!. W it h the disk system , you ' ll also 
enjoy an educational random se n tence generator and 
graphic speech an ima tion! The VOICEBOX for Apple will 
run on 32K Apple II with App lesof t or App le II Plus systems 
equipped with six teen-sector d isk drives. VOICEBOX for 
Apple comes with loud spea ker and disk . The Al ien Group 
also makes a less expensive VOICEBOX for Apple with a ll 
features (including expandable disk dictionary). but ex ­
clud ing firmware ROM and singing copobil1 1y. Speaker is 
optional on th is unit. 

For Atari •Jsers , 
the VOICEBOX for 
16K and up Atar i 
plugs directly i nto the 
serial port. o extra cables are 
needed and no speaker 1s needed since the speech comes 
directly over your TV monitor. Th is un i t has all speech syn­
thesis features except sing ing and irmware ROM. 

AL-300 1 VOICEBOX for App le . W ith i rmware ROM. singing 
cupobili y and speaker 5215 .00 
AL-3501 VOICEBOX or Apple . W i thout firmware ROM. 
singi ng capabi lity ond speaker S 139 .00 
AL-4001 Speaker for AL-3501 (the AL-3501 will a lso work 
with any other speaker) S 15.00 
AL-500 l VOICEBOX for A tari S 169.00 

A ll moi l orders are on o 10 day moneyback guarantee i f 
you ' re no completely satisfied . When order ing enclose 
chec or money-crder or state VISA or MASTERCARD num­
ber. Send mail orders to: 

THE ALIEt'J GROUP or Te le phone o rders 
27 West 23rd Street !ram 10 AM to 6 PM 
Dept. ClJ 3 ew York time 
New York, New York 100 l 0 (212) 92 4-5546 

ALSO AVAILABLE AT LEADING COMPUTER STORES 

THROUGHOUT THE WORLD. 


I•) ~'!l:•llJ~i I <•111 QU iiUmtll 

ATARI R11111 Dlscml 

(&commodore
APPLE R11111 Dlmul 

Crossllre S2995S2100 Bug Allack ldl (II 529 95 S2100 
Cannonball BhlZ 34 95 2S 00 Crossfire (d ) (!) 29 95 2t oo . 
Mouskanack 34.95 25 00 ATARI" Deadline Id) 49 95 36 00 

~ 
· - · - . - 0Bandits 34.95 25.00 CPM ft1l1ll Dlscml Mega legs (ti 34 95 . 25 00 

Lemmings 29.95 21.00 Ghost Hunter (d) 34 95 25.00Adventures t· 12 512900 s 9700
AUS t 29.95 21.00 Word Star 495.00 350.00 TRS-80 R11lil Dlsmnl PacMan (C) 44.95 33.00 
AP·PBI (Pinball ) 29.95 21.00 Centipede (c) 44.95 33.00OataStar 350.00 275 00
Goldrush 34.95 25.00 Allack Force (di S 19.95 S 16.00 Tumble Bugs (di 29 95 21 .00Ma1lmerge t50 00 100.00
Deadline 4995 3600 Galaxy Invasion (t) 15.95 12.00 Action Quest (d) (t) 29.95 21.00Superso11 250 00 175.00
Elimina tor 24 95 18 OD Invasion Ooon (d) (I) 24.95 18.00 Baille Trek (di 39 95 29.00SpellStar 250 00 t75.0D
Rasler Blaster 29.95 2 t 00 Sorcerer ol Siva (di (l) 29.95 22 00 Star Warrior (t) 39 95 29 00WordMaster t50.00 t00.00
PFS 125.00 90.00 Rescue at Rigel (d) (l) 29.95 22.00 SCR AM (t) 24.95 t8.0DCalcSlar 295 00 t90.00
DB. Master 229.00 t65.00 Crush. Crumble & Chomp (d) (t) 29.95 22.00 Invasion Ooon (di (t) 24 95 18.00Basic Compiler 395 00 295.00
T G. Game Paddles 39.00 29.00 Hellllre Warrior (di (l) 39.95 29.00 Survival/Adventure (t) 24 95 18.00Basic. 80 350.00 260.00
T.G. Joystick 59.00 44.00 Galactic Trader (l) 14.95 11.00 Personal Fmance Management 74.00 54.00dBase II 700.00 520.00
V1sica lc 3.3 250.00 t90.00 Galactic Trilogy (d) 39.90 29.00 Jawbreaker (di (t) 29.95 21.00SuperCalc 295.00 225.00
Frogger 34.95 25.00 Le Stick 39.95 29.00 Frogger (di 34.95 25.00Graham Oooan · 
The Joyport 74.95 54.00 Sargon II (t) 29.95 21.00 Raster Blaster (di 29.95 21.00Accounts Payable t000.00 720.00
Snack Allack 29.95 21 00 Batlle ol Shiloh (I) 24.95 18.00 Apple Panic (d) 29.95 2t 00Graham Dorian · 
Gorgon 39 95 29.00 Tigers m the Snow (t) 24.95 18.00 Te.I Wizard Id) 99.95 75.00Accounts Receivable 1000 00 720.00
H1·Res Adv =2 W1z and Princess 32.95 24.00 Flight Simulator (t) 25.00 19.00 Maleh Racers (di 29.95 21.00 
H1·Res Adv :: 1 M1sston Astero1d 19.95 t4 00 Allen Armada (d) 18.95 14 00 V1sicalc (d) 250 00 195.00IBM R1t1il DllCOlllH1·Res Adv =5 Time Zone 99.95 72.00 Adventures· t-12 (Gold Edition) (t) t00.00 75 00 H1·Res Adv W1z and Poncess (di (1)32.95 24.00 
David·s Midnight Magic 34.95 25.00 Temple ol Apsha1 s 39.95 s 29.00 Star Raiders (Cl 49.95 36.00 
The Home Accountant 74.00 54.00 The Home Accountant Plus 150.00 t 10.00 SUPER SPECIALS Asteroids (c) 44.95 33.00 
Apple Panic 29.95 21.00 Malhemag1c 89 95 70.00 K·Razy Shootout (c) 49.95 36.00Zenith t 2· Green Monitor S 120.00 
Bug Attack 29.95 21 00 IBM Joysticks 64 95 48.00 lntec 32K Board (Ata11) 585.00 Midway Campaign (t) 16.00 12.00 
Magic Window 99 95 72 00 V1sicalc 20000 !60 00 Crush. Crumble and Chomp (fl 29.95 2100 
Super Tut 11 t50.00 100 00 Visicalc/256 K 250 00 200 00 , ,.Cassette Canyon Climber (di - 29.95 2100 
V1sltrend/V1siplo t JOO 00 240 00 Deadline 49.95 36 00 0 • 0•5k 
Castle Wolfenstem 29.00 21 .00 SuperCalc 295.00 220.00 C • Carir.dge 

MANY MORE PROGRAMS AVAILABLE ~ VISA AND MASTERCARD ACCEPTED D 
WRITE OR CALL FOR FREE CATALOG 

TERMS: Send check or money order PHONE ORDER HOURS 
for total purchase price, plus $2.00 STROM= 4PM · 7PM MON. · FRI. p .0 . Box 197 SYSTEMS INC.for shipping. Ml residents add 4% INCLUDE CARD NUMBER 
tax. C.O.D. accepted. AND EXPIRATION DATE WITH Plymouth, Mi. 48170 

CREDIT CARD ORDERS. MFGS lRAOEMARK (313) 455-8022 
INCLUDE TYPE OF COMPUTER. 
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in life. 
The best program entry has 

the potential to receive $1500.00; 
1 1 other entrie may receive 
$500.00. Programs are to be 
written in BASIC language to 
run on the Apple, Atari, TRS-80, 
Texas Instruments or the Com­
modore PET Microcomputers. 
All entries must be received by 
January 31, 1983. A panel of 
computer and education experts 
will act as judges and will reach a 
decis ion by Spring 1983. 

For further information, 
write before December 1, 1982 to: 

H eart Health Computer 
Programming Contest 

American H earl Association 
Greater Boston Division 
33 Fourth Avenue 
Needham , MA 02194 

.Apple Software· 
For Children 
Three software programs for use 
in the home by children three to 
13 have been introduced by The 
Learning Company. 

The new, interactive pro­
grams - Bumble Games, Bumble 
Plot, and Juggles' Rainbow ­
were developed for use on Apple 
personal computers. The learn­
ing programs use color graphics 
and music to encourage partici­
pation by children and parents. 

The new programs are.addi­
tions to The Learning Company's 
"Building Blocks" software. The 
bu ilding block structure of the 
programs guides chi ldren 
through progressively more 
difficu lt learning games. 

Bumble Games is a set of six 
colorful number games guided 
by Bumble, a creature from the 
planet Furrin . These games help 
children from four to ten learn 
how to descr ibe locations on a 
map, to understand.charts and 
graphs , and to do basic computer 
graphics . Children also learn 
basic math ski lls from the pro­
gram. Its .S. price is $60. 

Bumble Plot also features the 

Bumble character and is a set of 
five games using skills learned in 
Bumble Games. It expands the 
child learning expe1·ience by 
using negative and positive num­
bers. Children from eight to 13 
are asked to identify and pair 
numbers, read a sonar map, and 
draw on the screen using the 
game's computer graphics. The 
U.S. price is $60. 

juggles' Rainbow introduces 
children from three to six to 
prereading ski lls and gives them 
a basic under tanding of com­
puters. Children learn the con­
cepts of above/below and left/ 
r ight as they generate patterns 
with playfu l, colorfu l graphics 
and music. They also work with 
lines and circles that help them 
identify the letters P, D, B and Q, 
the most d ifficult in the alphabet. 
The U.S. price is $45. 

******* 
The first two offerings in a 

fami ly of "Discovery Tool" 
m icrocomputer software pro­
g1·ams for use by children from 
six to 13 have also been intro­
duced by The Learning Com­
pany. The two programs - Ger­
trude's Puzzles and Rocky's Boots 
- were developed for use on 
Apple personal computers. 

"Discovery Tool" software 
features an animated graphics 
editor that allows ch ildren to· 
create animated objects and 
move through many connecting 
rooms via the computer screen. 
The proprietary software pro­
vides continuous, interactive 
feedback and enables players to 
create new shapes and colors, 
draw new characters, and even 
devise whole new games. 

The programs stress logical 
thinking and h Ip expand a 
ch ild's potential for creative 
thinking. The programs can be 
enjoyed by those as young as 
four and a1·e cha llenging even to 
adults. 

Gertrude's Pu zzles features 
Gertrude the Go-Getter Goose, a 

labyrinth of rooms, and objects 
of various shapes and colors. By 
moving Puzzle Pieces players 
learn to form color and shape 
patterns. The progressively 
challenging puzzles involve think­
ing about the colors and shapes 
of the pieces on the screen. To 
begin each puzzle, Gertrude fl ies 
off and returns with a new set of 
shapes. T he games help ch ildre n 
develop reasoning skills and 
learn to solve problems with 
incomplete information by 
anal yzing what they see. 

Rocky's Boots challenges 
players to build point-scoring 
logic mach ines in an arcade game 
setting. Players bui ld mach ines 
with conventional logic symbols 
for and, or, not and flip-flojJ. While 
building, they learn about the 
basics of computer circuits. The 
object of the game is to bui ld the 
most efficient machines. 

The U.S. price of each pro­
gram is $75. 

The Lea niing Co111/m11y 
4370 Al/1i11t' Road 
Portola Valley, CA 94025 
(4 I 5)851-3 I 60 

Disk Based 
Data Manager 
MicroSpec Ltd . has re leased its 
d isk Data Manager for the Com­
modore VIC-20. It is a com­
prehensive data management 
system that allows users to define 
and manage their own data base 
and record entries on d iskette. 
T he system's menu includes: 
- Create a File builds the data base 
and creates a description fi le on 
the disk. 
- Add a Record allows en try of 
records to the disk. 
- Delete a Record deletes records 
from the file and makes the 
record's space avai lable to the 
user. 
- Change a Record allows the user 
to change or edit any previously 
entered record. 
- Browse Through the File allows 



2.50 min. shipping 

CALL OR WRITE FOR A FREE PRICE LIST. 

SOFTWARE STREET 
3392 Clipper Drive 

Chino, CA 91710 
(714) 591-3061 

PAC-MAN ....... .. ........ ... .... ... 32 .95 BOOKKEEPER KIT ........... .. 189.00 PACIFIC COAST HIGHWAY. 21 .21 (C) 400 ............................... .. .... 269.00 

CENTIPEDE .... ...... ... ....... ... 32 .95 BOOKKEEPER.. .... .............. 115.00 25.46 (D) 600 ..................................... 639.00 

CAVERNS OF MARS .... ..... 29.00 ATARI SPEED READING ... 59.00 ZORK I & 11... ... ..... ...... ........ .. 33.96 ea . 810 ...... ........ .. .... ... ....... .. .. .... . 429.00 

STAR RAIDERS .......... .... ... 32.95 MY FIRST ALPHABET... .... 27.95 MISSILE COMMAND............... 28 .00 BLANK DISKS (10) ... ....... 24.95 

ASTEROIDS.. ... ... .... ........... 28.00 
MICROSOFT BASIC .... ..... 75 .95 

CANYON CLIMBERS ...... 21 .21 (C) 

25.46 (D) 

K-RAZY SHOOTOUT.......... ..... 
K­ STAR PATROL................... 

34 .95 
34 .95 

AXIOM IMP4QAA180 
COLUMN IMPACT... ..... 499.00 

MACRO ASSEMBLER. ..... 76.50 
ENTERTAINER. ................. 79.00 

MICROTEK 32K 

CRANSTON MANOR.......... 
DEADLINE........................... 
AXIOM 80 COLUMN 

24 .95 
39.00 

K-RAZY KRITTERS .. ................ 
K-RAZY ANTIKS ...................... 
THRESHOLD.... .... .................. . 

34 .95 
34.95 

29.95 
)f\. 

BOARDS ............ 99.00 IMPACT PRINTER.......... 299 .00 ATARr·- - -- o 
PRICES ARE SUBJECT TO CHANGE. 

ATARI IS A REGISTERED TRADEMARK. ABOVE ARE PREPAID PRICES. 

WE ALSO CARRY PERCOM SYSTEMS AND MUCH MORE! 

WE REGRET---~ 

WE CAN NO LONGER 
LIST ALL OF OUR PRICES 

(that's how close we 
cut our margins). 

But we still have 
great deals: 

COMMODORE 8032 
$1068.00 

And we now have a mega­
value catalog for just a 
dollar. Call or write today. 

PHILADELPHIA 
COMPUTER 
DISCOUNT 
P .O. Box 170 
St. Davids, PA 19087 

(816) 687-8640 

MAIL OBDEll PHOl'lE 

1-800-348-1289 
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the user to scan or sequentially seven lessons and a final test. 
review the records in the data Mathematics Each lesson tests a person's knowl­
base. edge in one or more mathematicalReview For 
- Search the File allow the user to a reas: 

Standardized Testssearch the data base and display Lesson I - Number and 
specific records on the screen 
according to user criteria. 
- Print the File allows users to 
print a hardcopy report ac­
cording to their own specifica­
tions. The order, limit, number 
of fields, field position, and 
optional totals by numeric fields 
may be specified. 
- Exit saves the binary record key 
map and returns to BASIC. 

The system will store up to 
1200 records on a single disk. 
Any record can be retrieved and 
displayed directl y without having 
to read any intervening records. 
The system requires a minimum 
of SK free memory to operate. 
The Disk Data Manager System 
sells for $59.95, complete with 
documentation and a storage 
binder. MicroSpec Ltd. also 
offer the system on any Com­
modore CBM or PET, the new 
Commodore 64 the Atari 800, 
the Apple II , and the IBM Per­
sonal Computer. 

1\11icroSpec Ltd. 

2905 Ports O 'Call Courl 

Plano, TX 75075 

(2 14)867-1333 

Program Design has released 
Quantitative Comparisons for Atari 
400 and 800 computers. This 
course prepare students for the 
typ of math problems commonly 
found on the Scholastic Aptitude 
Test (SAT) and on other aptitude 
and intelligence tests. l t reviews 
the principles that forn1 the basis 
of mathematics from beginning 
arithmetic through elementary 
algebra and plane geometry. 

Many of the mathematics 
questions found on standardized 
tests as k test-takers to compare 
two quantities or mathematica l 
expressions, and indicate which 
of the two is greater. There are 
four pos ible answers: 

I . Quantity A is larger than 
Quantity B 
2. Quantity B is larger than 
Quantity A 
3. Quantity A equal Quantity B 
4. Which quantity is larger cannot 
be determined from the informa­
tion given 

The question in Quantitative 
Comparisons are presented in this 
format. The course includes 

Arithmetic 
Lesson 2 - Roots and Exponents 
Lesson 3 - Fractions 
Lesson 4 - Decimals and Percent 
Lesson 5 - Angles and Plane 

Geometry 
Lesson 6 - Algebra 
Le son 7 - Graphs and Units of 

1easurement 

The course includes a booklet 
that contains explanations of the 
various types of problem . For 
example, here is a typical problem 
from Quantitative Comparisons: 

Which is bigger? 

A B 
6.5% 651 100 

1. A is larger titan B 
1. B is larger lhan A 
3. A equals B 
4. Can't determine 

The answer is 2: B is bigge1­
than . If the student doesn't 
understand the problem, h or 
she is told to turn to Explanations 
46 and 4 7 in the booklet, which 
state "A percent is a fraction with 
a denominator of I00" and "To 
write a fraction as a percent, 
change the fraction to a decimal. 

eptia VANTEC 80 
The COMPLETE 80 COLUMN VIDEO Board 

with HIGH RESOLUTION GRAPHICS 
CAPABILITY for your APPLE. 

At last .. . a complete video board for your Apple II or Apple 
II+ microcomputer. No longer are "Soft Switches, Lower 
case Eproms" and low quality graphics necessary. By 
mixing the 80 column video directly onto the normal video 
output, either high resolution graphics, low resolution 
graphics or 40 column text may be combined with the 
80 column display. 

Save $90 on Introductory Special .... (List $389) .... $299* 

• The VANTEC 80 is the only board that can overlay an 80 
character display on the normal Apple video. 

• Software switching between 80 & 40 character displays. 

• Mix High Res or Lo Res graphics with the 80 character 
text display. 

• Upper and lower case characters with shift mod provided. RC Electronics Inc. 
• Flashing or inverted block video cursor. 5386 Hollister Ave., #0, Santa Barbara, CA 93111 
• Apple-soft, Apple Pascal and Z80 Softcard• compatable. (805) 968-6614 

•Special Introductory Pricing available for systems purchased before Nov. 30. 
Dealer Inquiries Invited 1982. Credit card orders add 3%. California orders add 6% sales tax.• 



•••••••••••••••••••••••••••• 

-~ATARI® 

800 COMPUTER (16K) $635.00 
800 COMPUTER (48K) $724.00 
400 COMPUTER (16K) $265.00 
410 PROGRAM RECORDER .. . $74.00 
810 DISK DRIVE ............... $429.00 
NEC 8023A-C PRINTER ....... $475.00 
PERCOM D/O DISK DRIVE .... $589.00 

AXIOM GP-100 PTR .. ... $269.95 AXIOM IMP-4 PTR ...... $489.95 
ENTERTAINER ... .. .... .. $66.95 32K RAM (INTEC) ... ... . $89.95 
EDUCATOR .............. $114.95 32K RAM (MICROTEK) . $99.95 
PROGRAMMER .......... $52.00 32K RAM (MOSAIC) .... $118.95 
COMMUNICATOR ...... . $299.00 48K RAM (INTEC) . ... .. . $189.95 
BOOKKEEPER (KIT) ..... $169.95 TYPE 'N TALK .. ....... .. $319.00 

ATARI SOFTWARE 

THE ABOVE PRICES ARE FOR PREPAID ORDERS 

WRITE FOR FREE CATALOG: INDICATE APPLE OR ATARI 
Add S2 .00 Shipping per software order. Hardware 
Shipping. ca ll for cost. Calif. res idents add 6 'h%COSMIC sates tax. Cashiers Checks or Money Orders filled 
same day. Personal checks require 2 wee s to 
clear Muter Card and Yiu OK for soNwalO only . 

UNLIM ITED 	 add 3% surcharge. Include card no . expiration 
dale and signature. 

COMPUTERS 

ADVENTURE INTERNATIONAL 
Adventures 1, 2 & 3 (D) ...... $28.95 
Adventures 4, 5 & 6 (D) ..... . $28.95 
Adventures 7. 8 & 9 (D) ...... $28.95 
Adventures 10. t 1 & 1 2 (D) .... 28.95 
Star Trek 3 .5 (D) .. .... ..... 517.95 
Rear Guard (D) .... ... ..... $17.95 
Adventures 1-12 Each (C) .•.. $14.95 
Mountain Shoot (C) ...... . .. S11 .50 
Galactic Empire (C) ......... $14.95 
Galactic Trader (CJ ......... $14.95 

APX 
Ea stem Front 1941 (CID) .... $22.95 
Extended FIQ-Forth (C) .. .... $29.95 
Avalanche (C) ............. $16.95 
OullawlHowitzor (CJ ........ $16.95 

ATARI INCORPORATED 
Microsoll Basic (D) .•..• ... . $65.95 
Macro Assem. & Editor (D) ... $65.95 
Assembler Editor (R) ........ $44.95 
Basic Cartridge (R) .. . .... . . $44.95 
Pac Man (R) . . ........ . .... $32.95 
Centipede (R) ............. $32.95 
Caverns of Mars (D) . .... . .. $28.95 
Missile Command (R) . . . .. .. $26.95 
Star Ralders (R) ....... . . .. . $32.95 
Asteroids (R) ... ........... $26.95 
Conversational Lang. Ea. (C) . $43.95 
Music Composer (R) ........ $30.95 
Super Breakout (R) ...•..... $26.95 
Computer Chess (R) ........ $26.95 
My First Alphabet (DJ .•... . .. $25.50 

AUTOMATED SIMULATIO NS 
Invasion Orion (CID) ..•..... $17.95 
Rescue At Rigel (CID) ....... $20.95 
Crush Crumble & Ch. (CID) ... $20.95 
Temple of Apshai (CID) . ..... $28.95 
Rlcochel(C/D) ..•.•........ $14.95 
Star Warrior (CiD) ....•..... S28.95 
Datestones of Ayn (CID) ... . . $14.95 
Dragon's Eye (DJ ..••...•... $20.95 

AVALON HILL 
Empire of Overmlnd (DJ ...... $24.95 
Dnieper River Line (0) ....... $20.95 
Voyager (DJ ..... ..... ..... $17.95 
Galaxy (DJ .. . . .•. . .. • ..... $17.95 
B· 1 Nuclear Bomber (C) ..... S 11.95 
Lords of Karma (C) .... . .. .. $14.95 
Guns ol Fort Defiance (C) . . .. $14.95 
Computer Stocks & Bonds (D) . $ 15.95 

BRODERBUNDSOFTWARE 
Apple Panic (D) ....... ..... $20.95 
Star Blazer (D) ...... . ...... $22.95 
Track Attack (D) ... . .. ...... $20.95 
Davids Midnight Magic (D) ...• $24.95 

EDU-WAARE 
Compu·Read (DJ .......... . $20.95 
Compu·Math Frac. (DJ ...• .. . $28.95 
Compu·Math Dec. (D) .... . .. $28.95 

D = DISK C = CASSETTE 

GEBELLI 
Andromeda (D) ......•..... 524.95 
Pathfinder (D) ............. 524.95 
Match Racers (D) . . ........ 520.95 
Dr. Goodcodes Cavern (D) ... 520.95 
INFOCOM 
Zotl< I (D) ......... .... ... . 528.95 
Zork 11 (D) ................. 528.95 
Deadline (D) ...... ..... ... 535.95 

IN-HOME SOFTWARE 
Crypts ol Terror (D) .... . .... 524.95 
Alien Swarm (DJ ..... ... .... $24.95 
Intruder (DJ ............... $24.95 

WK 
Letter Per1ect (D) .. . ....... $108.95 
Mail Merge/Utility (D) ........ $20.95 
Data Per1ect (DJ ............ S78.95 

ON-LINE 
HI RES Wiz & Princess (D) ... $23.95 
HI RES Mission Asteroids (D) . $17.95 
Crossfi re (C/D) . .. . ...... . .. $20.95 
Mousekattack (D) ..•....•.. $24.95 
Jawbreaker (CID) .. .• _..... $20.95 
Frogger (CID) ..... . ....... $24 .95 
Threshold (D) .............. 528.95 
Ullima I (D) .......... ..... . $28.95 
Ullima II (D) ............... $43.95 

QUALITY SOFTWARE 
Ali Baba & 40 Thieves (D) .... 523.95 
OS Forth (D) .............. 558.95 
Starbase Hyperion (D) .•... . . 516.95 
Fastgammon (C) ......... . . S14.95 

STRATEGIC SIMULATIONS 
The Shattered Alliance (D) ... 528.95 
Tigers In The Snow (CID) •..• $28.95 
Battle of Shiloh (CID) ...•...• S28.95 

SYNAPSE SOFTWARE 
Protector (CID) ......•..... 520.95 
Dodge Racer (C/O) . ........ 520.95 
Chicken (CID) .... .. ....... 520.95 
File Manager 800 .. .. .•. .. .. 572.95 

SYNCRO 
Alien Hell (DJ ..•....... . ... 514.95 
Maze of Death (D) .......... St 4.95 
MarTesoro (D) ............ St 7.95 

USA 
3·D Supergraphics (CID) ..... 528.95 
Survival Adventure (CID) ..... 517.95 
Atari World (D) .......... .. . 543.95 

MISCELLANEOUS SOFTWARE 
Action Quest (CID) .••... ... . 520.95 
Bug Attack (CID) .. .. . . ..... 520.95 
Galactic Chase (D) ..... . ... $20.95 
Kayos (CID) ...... ......... $24.95 
K-razy Shootout (R) ... .•. ... 535.95 
Megalegs (C) .... ... ....... 524.95 
Pool 1.5 (D) . . ............. $24.95 
Raster Blaster (D) . . . .. . .. .. 520.95 
Warlocks Revenge (D) ....... 524.95 
Visicalc (D) . .... . ........ 5189.95 

R = ROM {CARTRIDGE) 

ORDER LINES OPEN 
SEVEN DAYS B am - 9 pm (714) 861·1265 
228 N. PROSPECTORS RD . APPLE IS A TRA DEMARK OF APPLE COMPUTER . INC 
DIAMOND BAR, CA. 91765 ATARI IS A TRADEMARK OF ATARI NC . 
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Move the decimal point two 
place to the right. Add the per­
cent symbol. ' Each statement i 
fo llowed by mathematical equa­
tion illustrating the principle . 

For every problem in the 
course, the number of the rele­
vant explanation will appear on 
the TV monitor if the person 
fa ils in three attempts to correctly 
answer the problem. In Lessons 
2 through 7, he or she can also 
lea rn the number of the relevant 
explanat ion by reque ting a 
"hint. " 

Quantitative Comparisons i 
for u eon Atari 400/800 com­
puter with a memory of at [ea t 
16K. ltretai l for$ 19.95(ca ette) 
or 26.50 (d isk) and is ava ilable 
from computer stores and by 
mail from PDI (shipping and 
handling charge extra) . 

Program Design, Inc. 

11 ldar Court 

Greenwich, CT 06830 

(203)66 1-8799 


IDS Introduces 
Microprism Printer 
The new Microprism dot-matrix 
printer from Integral Data Sys­
tems, Inc. offers print quality 
approaching that of a dai y-wh 
printer at a lower price than has 
prev iou ly been available. It 
provides higher quality output 

without extra printer features . 
The high speed and graphics 

capabilitie of a dot-matrix print­
r have been combin d with the 

print quali ty approaching that of 
a dai y-wheel. IDS calls thi prin t­

ing technique Maisey. Mai ey 
describes a dot-matrix printer 
which can print corre pond nce­
quali ty text in a single pas . . 

tandard Microprism printer 
features include: Dotplot 
graphics, serial RS232 and Cen­
tronics-com patible para llel inter­
face, automatic line buffer in g 
with 1400 bytes standard, 75 cps 
in correspondence-quality and 
110 cps in high-speed data mode, 
and laisey (dot-matrix printing 
of corre pondence-quality text in 
a single pass). Microprism i · 
priced at $799. 

1ntegral Data S)•S/ems, inc. 
Milford, H 03055 
(603)673-9 JOO I (800)258- 1386 

Ster Ii ng Swift 
Introduces 
DIAL-A-COMMAND 
The Apple II DIAL-A­
COMMA1 D, a two-sided com-

THE MONKEY WRENCHTM FOR ATARI 

$49.95 

ABASIC and mattine language 
programmers aid for em users. 
Plugs into right slot and works 
with ATARI BASIC.Adds9 new 
direct mode commands in· 
eluding auto line numbering, 
delete lines, change margins, 
memory test, renumber BASIC, 
hex/dee conversion, cursor ex· 
change, and machine language 
monitor. 

The monitor contains 15 commands used to interact with 
the 6502. Some are display memory/registers,disassem­
ble, hunt, compare, hexldec ronvert. transfer memorf, and 
printer set/clear. Uses screen editing. 

CASSffiE BASED MACRO 
-$>~ ASSEMBLER/EDITOR 

"The Compatible Assembler/Editor" 
•Macros, Conditional Assembly, String search and/or 

replace, standard mnemonics, (Ex: LOA ILABL8, Yl 
• long labels,MOVE, COPY,AUTO, DELETE, PUT,GET,etc. 

EPROMS ­ HIGH QUALITY. NOT JUNK 
Use with PET, APPLE, ATARI,SYM,AIM, etc. 4fll ns. $6.50 
for 2716, $12.50 for 2532. 

EPROM PROGRAMMER 
FOR PET AND ATARI COMPUTERS 

The BRANDING IRON is an EPROM programmer especially 
designed for PET and ATARI computers. Programs 2716 
and 2532 type EPROMs. The PET version plugs into the 
cassette and 1/0 port and comes with software which adds 
the programmer commands to the PET monitor. The 
ATARI version plugs into controller jacks and comes with 
afull fledged machine language monitor which provides 
30 commands for interacting with the computer and the 
BRANDING IRON. 

PET ­ $75.00 ATARI - $119.95 

5%1NCHSOFT •
SECTORED DISKffiES 

Highest quality. We use them on 
our PETs, APPLEs, ATARls, and other I 
computers. $22.50/10 or $44.50/20 

PET TERMINAL SOFTWARE 
A buy you RS-232 users can't pass-up. Includes 
RS-232 hardware with a sophisticated software 
package. May be controlled via keyboard or from 
BASIC. A super buy. $129.95 

FLASH- We have the VIC 
Rabbit ·and ASM/TED ready! 

SIGNALMAN MARK I DIRECT CONNECT 
MODEM ­ $89.50 

Standard 300-baud, full duplex, ~ 
answer/originate. Powered by 0 

• • • 

long lasting 9-volt battery (not 
included). Cable and RS­232 
connector included. 

More than just an Assembler/Editor! 

It's a 
Professionally 
Designed 
Software 
Development 
System 

MAE 
for 

PET 
APPLE 
ATARI 

S169.95 

Blast off with the software used on the space 
shuttle project! 
• Designed to improve Programmer Productivity. 
• Similar syntax and commands - No need to relearn peculiar 

syntaxes and commands wtlen you go from PET to .A.PPLE 
to ATARI. 

• Coresidenl Assembler/Editor ­ No need 10 load lhe Editor rllen 1he 
Assembler U..n the Edhor. elc. 

• Also Includes 1/-brd Processor . Reloca ting Loader. and moch 
more. 

• Options: EPROM Progranmer. unimplemented opcOde circuncy 
• STILL NOT CONVI NCEO: Send for tree spec shetU 



~· ATARI 

·----o 

=­___________--------------..=. -------------­------------ ­---- ­

80016K .$639 
80048K .$789 
400 16K .$279 
410 Recorder . . ..... $ 75 
810 Disk Drive . ............ .. .... $439 

820 Printer ... ............•..... :$259 

822 Printer . . . . . . . . ........ . . . $259 

825 Printer ...... . .. ...... ... ... .S579 

830 Modem ................ . .. . . . $155 

850 Interface .. .........•.•..... . $169 

481 Enterta iner ... . • .......... . $ 79 

482 Educator .. .. . ........ , ...... $125 

483 Programmer . . . . .... S 55 

484 Communicator .... . . , . ....... $299 

853 16K Ram ......... , ... . .. .. ... $ 79 


ATARI Software 
CS406 Financial Managemen t . .... . $ 55 
CX4104 Mailing List . . . . . ........ $ 19 
CX404 Word Processor ... . ..... .. . $115 
CXL4007 Music Composer ....... . . $ 45 
Programming 2 & 3 .. .. .. . .... $ 22 
Conversat ional Languages ........S 45 
CX4018 Pilot. . . . . . ... . $ 59 
CX405 Pilot. . . . . . . . $ 99 
CXL4003 Assembler Editor ... ... ... S 45 
CX8 126 Microsoft Basic ....... .S 67 
CX4 12 Dow Jones lnves1 ment . . .. . . $ 95 
CXL4022 Pac-Man (new) .. .. ..... . . S 33 
CX8130 Caverns of Mars .. . .. ..... . S 29 
CXL4020 Centipede (new) .. . •... . . $ 33 
CXL4006 Super Breakout .. .... $ 28 
CXL4008 Space Invaders ..... . .... $ 28 
CXL4009 Computer Chess . . . .... S 28 
CXL4010 3·D Tic Tac Toe . . ... . .... $ 26 
CXL4011 Star Raiders ... . $ 35 
CXL4012 Missile Command .... . $ 28 
CXL4013 Asteroids . .S 28 

New Software for Atari 
Frogger .... . . . . .... ... .... ... ... . $26 
Apple Pan ic ......................$23 
Raster Blaster .... ..•... . . • . • .. . .. S23 
Temple o f Apshal .. .. ....... $30 
·Bishops SQuare ....... ... . . .. $23 
Graph ics Master ........ ... .•... .. $30 
Tumble Bugs . . . . . . . . . .•. . . . . $23 
Action Quest ......... ... ... . . ... . $23 
Crossfire . . . . .... $23 
Threshold . . . . . . . . . . . . . . . . S30 
Computer Stocks & Bonds . . . . • . . . $17 
Guns of Fort Defiance .. .......... $1 7 
Mousekaltack . . . . . . . . . . . . . . • . . . . S26 
K·Razy Shootout ........... . .... . . $36 
Jawbreaker ...... . . . .• .. .•. . ....• $23 
Preppie . . .. . • .• . • .. . .. $19 
Rear Guard. . .. . .. . . . $19 
Arcade-Pro Football . . . .. .. . $26 
Bug Attack .. ... ........ . $23 
Pathfinder . . . ... , . , ..... $26 
Deadl ine . . •.... . S39 
Zork I . .. .......... . ... . .... .. . . $29 
Zork II .. .... ........... ..•.. ..... S29 
Crypts of Terror .......... ... ...... $26 
Pool 1.5 .. .. ........ . .•.....•. . ... $26 
Deluxe Invaders ... .. .. , ...•. .... . . $26 
Gori . ............... ... . ... ......$29 
Wizard of Wor. ...... .... .......... S29 
Batt le Trek .. . .. .. .. ........ $29 
Canyon Climber .. . . . . .. .... , ... . S23 
Shoo1ing Arcade . .... . .. .•. •.• .. .. S23 
Pacific Coast Highway ....... . •.. ..S23 
Clowns and Balloons ........ .. ... . S23 

For Fast Delivery. send certified or cashier 
checks, money orders, or direct bank wire 
transfers . Persons/ checks s/low 2 to 3 

TOP SELLERS 

Atari Software 

Entertainment 

Ghost Hunter . . . . .... S 26 

Lunar Lander ..... . . . .. . . ........ S 12 

Reversl .. .. .. .. . .. .. .. . . .. $ 23 

Gomoku .... ............S 23 

Star Warr ior .. •. .... $ 29 

Crush. Crumble, & Chomp .. . ..... . $ 23 

Ricochet ..................... . .. S 15 

Empi re o f the Overmind . . . .. S 26 

Tanktlcs . . . . . . . . . . . . .. ... . ..S 23 

B·1 Nuc lear bomber .... .. .. S 13 

Kayos .. .......... . ...... .. . . . . . S 26 

Match Racers ... . .. . .. . . .. ...... . S 23 

Wlz & Pri ncess ..... ....... , .... . . $ 24 

Mission: Asteroid . . . . . . . . . . . . . .. S t9 

Sott porn Adventure . . . ...... .. ....S 23 

All Baba & the Forth Thieves ... ... .$ 24 

The Sha ttered All iance ............S 29 

Galactic Chase ... S 23 

Atar i World .. . ........S 45 


Business & Utilities 
Vis:calc .......... ...... .... .. ... $179 
Mal t Merge ......... ... .... .. . ... S 23 
Data Perfect .... . ............... . $ 79 
Letter Perfect .. . . • .......... . . ... $105 
Text Wizard ......... . . . ...... ... .S 69 
Da tasm652.0 . . ...... . ..... $105 
Micropainter ......... . .........S 26 
The Basic Compiler . . . . . . . S 69 
Color Print .. .. . ... $ 29 

Educational 
Compu-Read . . ..... . ........ . . . . S 23 
Compu-Math/Fract ions . . .... .. .. .S 29 
Compu·Math/Decimals ......•... . . $ 29 
Vocabu lary I ...... . .. . .. . . .•. . . . . S 16 
Vocabulary II • . . . . . . . . . . . . . . . . . . S 16 
Number Serles .............. . .... $ 16 
Analogies .... .. ... ........... .. S 16 
Story Bu ilder/Word Master ... .. .. ..S 16 
Let's Spell .. ... . S 16 
Astra Quotes ...... .. .. .... $ 16 
All APX Software . . . . . 15% off list 

***SPECIALS OF THE MONTH *** 
ELEPHANT DISKS (BOX) . .... . . . ... .. ._ . . ... ... ....... $ 22 

HAYES SMARMODEN .... .... . .... ...... . ...... . .. . . . $229 

AXLON RAMCRAM .. . ......... . ....•....... .. ....... $129 

MOSAIC 32K RAM ....................... . .... ....... $ 99 

RAM DISK (128K) .. . ...... ... . ....... . ..... . . .. ....... $429 

MICROTEK 32K RAM . . .. . . . . . ............ . .. . . .. ... . . $109 

AMDEK COLOR I MONITOR ..... . .... . ... . . . . ... . ..... $329 

PERCOM DOUBLE DENSITY DRIVE .. .. ....... . . . .... . . $679 

EPSON MX·100 PRINTER ................. .. . . . .... . .. $729 

OKI DATA MICROLINE 80 . ...... .. . ... .... . . . .......... $329 

K·DOS ..... . ... . . . ............ ...... .. ...... . .. .... $ 65 

OS/A+ . . . ............ . ... .... ...... . ..... . ........ $ 59 

BASIC A+ ....... .... ......... . . .. .. ........ . .. . .. . $ 59 

FLIP N' SORT DISKETIE BOX ........... . .. . . . . ....... $ 21 


(Holds 50 Diskettes) 
FLIP·SORT CARTRIDGE BOX ...... . . . .. ..... .. . . . . . .. . $ 21 

(Holds 10 Atari Computer Cartridges) 

YOUR ONE STOP MARKETPLACE FOR 

ALL YOUR COMPUTER NEEDS 


If it is not listed, please ask. 


Computer Outlet 

Park Place - Upper Level 

1095 E. Twain - (702) 796-0296 
Las Vegas, Nevada 89109 

C• ·-· VIC•20 

(:: commodore 

VIC 20 ..... . .. . . $249 
VICt530Datasette ... .. .... ..... ..S 67 
VIC1540 Disk Drive . . . . . . . . . . . . 479 
VIC151 5 Graphics Printer. . . .... . 329 
VIC1210 3K Memory Expander. .....S 3~ 
VIC1110 SK Memory Expander. ... . . S 52 
VIC101 1 RS 232C Terminal Interface .S 43 
VIC1112 VIC.1 EEE·488 Interface .. .. S 84 
VIC121 1 VIC20 Super Expander ....$ 52 
VIC1212 Programmers Aid Cartridge $ 45 
VIC1213 Machine Language Moni tor S 45 
VM110 Vic Programmers Ref. Guide . . $15 

VIC Software 

Avenger ....... . .... . ............ $23 

Superslot ......... . ...... .. .... .. $23 

Super Al ien ................. . ..... S23 

Jupiter Lander . ... .... ... .... .... . $23 

Draw Poker . . . . . . . . . . . • . ..•.... . . S23 

Midnight Drive ........ . , .. . • ...... $23 

Spiders ol Mars .... . ...... . ....... $39 

Meteor Run ..... . . ... .... .. ... . .. $39 

Amok .... . . . ......... . ...•... . .. $29 

Alien Bli tz .... . ........ . ......... .$29 

Renaissance . . . . . .... . . ...... .. S39 

Outworld ........... . . .. .........$29 

Cloudburst ..............•.•...... $39 

Satell i tes & Meteorites .. ........... $39 

Skymath ........ ........ .... . .. $12 

Space Division ... .... . .... ...... .. $12 

Long Division .. ......... .. ........$12 

Super Hangman ...... • .... . .. ... . . $15 

3·D Maze ..... ... ......... . ... . ... $12 

Raceway .. .... ... ... ........ .. ... $13 

Kosmlc Kamikaze .... ..•. .. ....... $21 

The Allen . .... .. .... .... .. ....... $21 

Simon .... .. . ... . .....•.......... $10 

Kiddie Pak I ....... ....... ....... $32 

Super Four I .. .. .. .. . • . .. .. .. .. . . $39 

Kiddie Checkers ........... .. .....$ B 

Snakman ........ ... .. ••.•. . ..... S18 

Astrobase-2001 ....... . .. .. ....... $13 

Space Barrier .. . ..... . ... ... .... .. $13 

Snake ............ . ..............$1 0 


(Programming Techniques) 

Print Commands .................. $1 4 

For-Next Loops ..... .. ........ . .. $1 4 

Graphics .. ............... . .•.... . $1 4 

Types ol Variables ...... . .... ...... $1 4 

Data Flies ........ .... ... .. .•... .. $14 

Random Numbers .... . .. ... ..... . . $14 


Educational 
Money Addition ..... . •.•. .• .• . . . .. $1 0 
Math Whiz ........ . ... .. .. . . ..... $1 0 
State Capitals . .. ........... . ... .. $1 0 
World Capitals ......... . • ...•. ... . $10 
Spelling . ....... . . •. .. ..... •. . .. . $ 8 
The Verb .. . . .... . ........ .. .... .. $1 4 
The Adverb ... ... . ......... .......S14 

TheAdjec1lve .................. . . . $14 

Fract ion Reduct ion ...... . .... . ... $1 0 

Adding Signed Numbers ......•... . $10 

Plurals . ........... . ... . . . .. ..S B 

Memory . ..... ... ... . ...... . . ... . S10 


*ATARI * 

Programming Techniques 


(Santa Cruz - Tricky Tutorials) 

Disp lay Li sts ..... ........... ....S 17 

HoriZ/Vert Scroll ... . ........ .... .. $ 17 

Page Flipping ....................$ 17 

Basics of Animation ........... ... S 17 

Player Missi le Graphics ......... .. $ 24 

Sound . . ... .. . ................. . $ 17 
....., The Computer Outlet is an 

{ . associate of The Computer
(• Learning Center For Chi/· ©~ ,_,,•• • dren. We are experts in 

educationa l technology and can custom­
ize educational software curriculums for 
school districts. individual schools. or tor 
the child ar home. Please contacr us 
about your sol/ware and equipment re· 
qu irements and feel free to stop by our 
school In Las Vegas . 

weeks to clear. 25% deposit on C.0 .0 . 's. We have one of the world 's largesr 
Prices reflec t a cash discount only and Call Toll Free 800-634·6766 educa tional sol/ware inventories /ea tur· 
are subject to change. Shipping- Soll· ing our own Computer Learning Center 
ware ($2.00 Minimum), Hardware-cal/. We accept Major Credit Cards software. 
Foreign inquiries invited - add 15% tor Mon.-Sat. 8 A.M.-6 P. M. Ten Li ttle Robots (ATARlj ....... . $12.95 
shipp ing. Nevada residents add sales tax. 

Pre-School Ma th (ATARI) ......... $19.95 
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mand reference tool, has been 
introduced by Sterling Swift 
Publishing Company. 

The DIAL-A-COMMAND 
weighs less than one ounce, 
exactl y fit the hand , and "speaks" 
commands an Apple II or II Plus 
understands. T he user can se lect 
from I66 funct ions and thereby 
auto maticall y dial the prope1· 
command to be entered for the 
fo llowing operations: Ed iting 
and Formal , Inpu t/O utput, Flow 
o f Control, Seq uential Tex t File, 
System and tility, Graphics and 
Game Controls, Mach ine Lan­
guage Text File , Access, House­
keeping, Math , and Arrays and 
Strin gs . 

Also listed on the DI L-A­
COMMAND are keystroke en­
tries for Algebraic Operators, 
Re lational and Logica l Operators , 
and Simple Variable . 

The DIAL-A-CO 1M ND. 
soon available from dea ler , may 
now be orde red directly from 
Sterling Swift. Price is 9 .95. 

Sterling Swiji P11blishi11g Company 
I 600 For/view Road 
r\11sti11 , TX 78704 

Plotting Routine 
For VIC 
Improved High Resolution Plot­
ting Routine turns the 15 I 5 
Printer with a VIC-20 into a high 
resolu tion plotting machine. 
Resolution is 72 d ot /inch hori­
zontally and 63 vertically (the 
highest possible on the 15 I 5). It 
plots the resu lts of user su pplied 
program., functions, or data 
logging routines (including from 
the keyboard). Size of the plot 
and automatic scaling with 

number labels and tic marks are 
continuously user adjustable. 
Scales are provided on all four 
sides. The length of the plot is 
unlimited, allowing strip chart 
recording (the end scale is gen­
e rated after the plot is finished). 
It requires only about 2.7K of 
RAM (the rest of the memory 
you have, including ex panders, is 
available for your point gen­
erating program). Written in 
BASIC, it is designed to nm on 
any VIC sy tern or the new 
Commodo re-64. 

'r'=2. 7/<1+Xt2>-.9 

-1 0 1 2 
lwili1.11l111d1111I111 !11111I

-1:] 1,\ 

10~ ( 

p11 q1111pnq1111p 11q11111 
-1 0 1 2 

Include instructions and 
demonstration program. T he 
price is $ I 0.00. 

Srientii1ic Software 

Dept. N. 525 Loh11e.1Dr. 

Fairhom, OH 4532../ 


Conference 
Highlights 
Effective Use Of 
Small Computers 
Effective use o f mall computers 
in a va riety of functions will be 
the theme of the ational'Con­
ference on "Using Small Com­
puters: Implementing Integrated 
Information Systems," to be held 
at the H yatt Regency Crystal 
City, Arlington, Virginia , on 
October 18-20, 1982. 

Emphasis of the three-day 
meeting will be on effective u e 
of small com puters in areas such 
as office au tomation , decision 
support systems, word process­
ing, training, and graphics. The 

conference wi ll also focus on 
strategies that provide reliable, 
effective, and economica l in­
format io n system , and increase 
the quality and effecti ve ness of 
software for various co1·porate 
function s. 

Two fu ll clays wi ll be devoted 
to presentations by experienced 
use rs and experts on uch topics 
as application plann ing and 
implementation strategies; se­
lecting effecli e small com puter 
systems; using small compu te rs 
in network ; and integrating 
communications, video, and 
small computers. Three precon­
ference work hops will provide 
opportunitie for in-dep th studies 
on decision support systems; 
networks and small computers; 
and selecting software for small 
computers. 

A specia l feature of the 
con fere nce will be an exhibit of 
hardware and software fo r small 
computers. In addition , time has 
been set as ide for interaction 
between auc nclees and successful 
user . 

Infu~ystm1s, the In for mation 
Systems Magazine for Manage­
ment, is ponsoring th is confe r­
ence. to draw together user in­
formation on sma ll computers 
and assist those who wi ll be faced 
with makin g MIS decisions in the 
near future. 

For funh er in formatio n , 
contact the Conference Manager: 

U.S. ProfPssional Dl'lwlo/m1enl 
lnsti/11/1' 

I 2611 Davan Drive 
Silvn S/1ri11g. J\TD 20904 
(30 I )622-5696 

Letter Quality 
Printer From 
Olympia 
Olympia USA Inc., a marketer of 
Olympia office equipment, has 
introduced a new leu er quality 
printer al COM DEX. 

Designated the O lympia 
ESW 3000 , this higher speed , 



Lyco Computer Marketing & Consultants 
TO ORDER TOLL FREE 800-233-8760 

CALL US 

ATARI° 
410 Cassette Recorder .. . . ... ... . 575.00 
810 Di sk Drive . . .• . ... .. . . . ... . .. . 5449.00 
825 Printer .. .. ...... . . . ...... . .. . 5585.00 
830 Phone Modem .. . . . .. . . . . . .. . 5149.00 
850 Interface .... . .... .. .... .. .... S164.00 

ACCESSORIES 

CX853 16K RAM Module ..... . . .. $75.00 
CX30 Paddles ...... .. . . . . .. ....... S18.00 
CX40 Joysticks .. . .. . . .. . . .. . ..... S 1 8 .00 
C016233 825 Paper ......... . . . .... S6.50 
CX8100 Diskettes (5) . . . .. . .. ..... S2S.OO 

PACKAGES 
CX481 Entertainer . . ............ . .. 569 .00 
CX482 Educator ............ . ..... 5125 .00 
CX483 Programmer .. . .. ........ . _. 549.00 
CX494 Communica tor . . ....... - .. S32S.OO 

SOFlWARE 
CX404 Word Processing .. . . . .... $129 .00 
CX406 Personal Finance ...... . . . $62.00 
CX412 Dow Jones Evaluat ion . . .. $119 .00 

CXL4003 Assembler Ed i tor .... . . S45 .00 
CX8121 Macro Assembler .... .. _ S69.00 
CXL4002 Atari Basic .. ..•.. .. ... . $45.00 
CX8126 Microsof t Basic ........ . $65.00 
CX405 Pilot Educator . ..... .... .. S109.00 
CXL4018 Pilot Ho me . .. .....• - ... 565 .00 
CXL401 S Telelink I ....... . ...... . S15.00 
CX8107 Stock An alysi s ......... . . S19 .9 5 
CX8108 Stock Charting ....... .. . S19 .9S 
CX4104 Mall ing List .. ....... ... .. S19 .9S 
CX4101 Progra m m ing I ........ . . 52 1.00 
CX4106 Programming II .. . ...... S24.00 
CX4117 Programming Ill .... .. ... S24.00 
CX4107 Biorhy1hm .......... ..... 513.00 
CX4119 French ................. . . 54 5 .00 
CX4 118 Ge rm an .................. S4 S.OO 
CX4120 Spanish ......... . ........ S4S.OO 
CX412S llal ian ............... ... . . S4S.OO 
CXL4007 Music Composer ....... S3S.OO 
CX4116 Personal Fitness . . .. .. .. S19.9S 
CX4110 Touch Typing .. ..... . .... S19.00 
CX8102 Calculator .......... . . . .. 529 .00 
CX41Qg Graph It ... . .... .. .. . ..... 517 .00 
CX4103 Stat istics I ............... 519 .9 5 

POLICY 

SEPTEMBER ATARI SPECIALS 

800 16K ............ $626.00 
800 48K .... $715.00 
400 16K . $288.00 
16K MEMORY BOARD $65.00 
32K MEMORY BOARD $89.00 

CXL401 3 Asteroids . . . ...... ....... S29 .00 
CXL4004 Basketball ....... . . . . . . .. $30.00 
CX41 OS Blackjack .... . ..... ... .... S1 3.00 
CXL4009 Computer Chess . .. . - ... S29.00 
CXL401 2 Missile Command ... - ... $29.00 
CXL4011 Star Raid ers ...•.......•. $35.00 
CXL4006 Super Brea kout . . ....... $29 .00 
CXL401 o 3-D Tic-tac-toe .. . ...•... S30.00 
CXL400S Vid eo Ease l ... . ......... S30.00 
CXL4008 Space Invad ers .......•. $29.00 
CX81 30 Caverns of Mars . - ­ . - . ..•. S32 .00 
CXL4020 Pac-Man . . ...... .. . - . .... $3S.OO 

(new) Centipede ... . . . ...... .. ... S3S.OO 

CX4121 Energy Czar . . ..... .. ..... S13 .00 
CX4108 Hangman .......... . ...... $13 .00 
CX4 10 2 Kingdom ......... ... . .. ... $13.00 
CX4 112 States & Capi tals . .. ....... S12.00 
CX41 14 European Countries . . . 513.00 
CX4123Scram .. ... .. ... . ... . . . .... S19.00 

THIRD PARTY SOFTWARE 
ATARI PROGRAM EXCHANGE 

Easte rn Front 1941 ........... ........ $25.50 
Aval anche ..... . .. .... ................ S 1 S.SO 
Outlaw/ Howitzer . . . . . .. .. . • • . . . . .. . . . S1 S.SO 
Dog Daze . ... ...... . ... . .. . . .. . . ..... S1S.SO 
Downh il l .... ... ... ...... ... .... ...... sis.so 
Altank ......... . ........ ... ........... S1S.50 
Di sk Fi xe r . .. .. . . .. .. . .. .. .. .. . .. .. .. . S1 5.SO 
Ch am eleon .. .. . .. .. . . .. . • . .. . . . .. . . . S15.50 
Utility Disk . .. .. .. .. .. .. • . . . . . .. .. .. .. 536.50 
Ult im ate Renumber ... . .... .. ........ S15 .SO 
Vid eo Math Flash .. .. .. .. .. . . . .. .. . .. S1 2 .00 
My Fi rst A lphabet .. . . . . .. .. . .. .. .. . .. S25.SO 

OATASOFT 
Text Wi zard . .. .. .. . . . . . . . . . . .. . . .. . . S85 .00 
Disk Detective ............... _...... S2S.OO 
LeSt ick ­ Joyst ic k . ................. . $34 .00 
Bishops Square ................ ...... S2S.OO 
Datasa m / 65 ...... ...... ....... .... . S12S.OO 
Ma iling Li st .. .. . ........... _. . _.. .. .. S19 .00 
Character Generator ....... . .... . ... $15.50 
Interlisp .... . .. .. .. . ...... .... ....... S1 25 .00 

AMULET ENT. 
Nuke Sub & Galaxy Defender . . . . . S16 .00 

K·BYTE 
Krazy Shootout . . ...................... .. . $35 .00 
K· DOS . . . . .... . . . ...... . . . . ........••..... S6S.OO 

ON LINE SYSTEMS 
Jawbreakers .......... ........ .. ........ . 525.00 
Wizard and the Princess ............ .. .. S27 .00 
Mousk Attack .... . . . ... . .... . . ......... .. S29.00 
Next Step . . ......................... ..... 532.00 

AUTOMATIEO SIMULATIONS 
Star Warrior . ...... .... . . ....... - ......... 528.00 
Crush , Crumble & Chomp .. . ............ 523.00 

WE CARRY MANY OTHER THIRD PARTY PRODUCTS 

YOU CAN CALL FOR PRICES ON AND ASK FOR 
YOUR FREE ATARI PRODUCT CATALOG. 

~commodore 
VIC-20 ......... .. ..... . ..... .. . .... . . . .. $239.00 
VIC1010 EXPANSION MODULE ....... S13S.OO 
VIC1530 DATASSETTE ... . ... . .......... S67 .00 
VIC1 540 DISK DRIVE .................. 5499.00 
VIC151 5 PRINTER ... ....... ....... .... S35S.OO 
VIC1210 3K RAM ........................ S_3S.OO 
VIC1110 BK RAM .............. . ..... .. .. SS2.00 
VIC1211 A SUPER EXPANDER . ......... SS3.00 

VIC-20 SOFlWARE 
VIC1212 PROGRAMMER AID .. ... ... .. . S4S.OO 
VIC1213 VIC MON .................. . .... 545.00 
VIC1906 SUPER ALIEN .. .......... ..... 519 .00 
VIC1914 ADVENTURE 

LAND ADVENTURE ..... . . .. .......... S3S.OO 
VIC1915 PRIVATE COVE 

ADVENTURE .... . .. ..... . ..... ... ... . . S3S.00 
VIC1916 MISSION IMPOSSIBLE ..... .. . S35 .00 
VIC1917 THE COUNT ADVENTURE .... 535.00 
VIC191 9 SARGON 11 CHESS . ........... S3S.OO 

THIRD PARTY SOFTWARE 
ALIEN BLITZ .. .................... ... ... $21 .00 
SIMON ......... .. ............. .. .. .. . .. .. $10.00 
SATELLITES & METEORITES ............ 521 .00 
KOSMIC KAMIKAZE ........ .. ........... $21 .00 
AMOK .. . ............ .... ..... .. .......... $21.00 
SUPER HANGMAN ...................... $ 16 .00 
SPIDERS OF MARS ....... .. ............. $45.00 

Pre-paid orders receive free shipping in the continental U.S . 
TO ORDER 

CALL TOLL FREE 
Personal checks require four weeks clearance before shipping 
In-Stock items shipped within 24 hours of order 
Back·Ordered and Out·of·Stock items shipped as soon as they are available 
Cancellation of Back-Order and Out·of·Stock items prior to shipping receive 

full refund or credit towards another purchase upon request. 
All products subject to availability and price change. 

800-233-8760 
In PA 1 ·717·398·4079 

or send order to 
Lyco Computer 

P.O. Box 10 
Cogan Station , PA 17728 
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extremely reliable , cost-effective 
printer wa developed for the 
midrange letter quality printer 
market and extends Olympia's 
current line of lower speed 
printers. Word proce . ing and 
office information sy terns are 
on ly two uses for this new 
printer. 

For use with keyboard­
oriented di plays, the ESW 3000 
incorporate. an Olympia print 
wheel with I 00 characters. Stan­
dard lettering in many popular 
type tyle , proportional pacing, 
four pitches, bi-directional 
printing, and print wheel cassette 
in enion for operator conveni­
ence are all feature of the new 
E V\ 3000. Print speed is 35 
characters per second. Tracto r 
and sheet feed options are 
avai lable. 

Laser-sha1-p print qualit , a 
choice of ribbon ystems, and 
conomical pricing make the 

ESV\ 3000 attractive to both end 

-VJS.4. -


user and OEMs. 
The single unit price of the 

E W 3000 i under $2,000. 
Olympia USA Inc. 
Box22 

Somerville, '} 08876 

(201 )722-7000 


Joystick Stick 
Stand 
K-Byte's new Stick Stand with the 
Fastball Easy-Grip Control Knob 
wa d signed to reduce the 
player's hand and wrist fat igue. 
It also frees one hand for a more 
skillfu l operation of the fire 
button. 

ORDER FORM 


Thi stand a llows players to 
increase their physical dexterity 
and achieve higher scores. By 
just snappi ng the Fastball onto 
the j oystick, and then snapping 
the j oystick into the Stick Stand , 
the player is a ll set. 

For add itiona l information 
on Stick Stand (Mode l o . 
ATH I 000) , contact : 

K-B1•te 
P.o: Box456 

1705 A11..sli11 

Tro)', M I ../8099 

(3 I J)524-9878 


New Product releases are selected from. 
submissions for reasons oftime lines. , 
available space, and general interest to 
our readers. W e regret. lhat we are unable 
to select all new product submissions for 
publication. R eaders should be aware 
llial we present here some edited version 
of material su.brnilted by vendors and are 
unable lo vouch for its accuracy at time 
ofpublication. © 

XX GAMES OUTPOST RETAIL XX GAMES (cont.) OUTPOST RETAIL XX DISKS OUTPOST RETAIL 
_ PREPPIE 'lO.n 
_ TRACK ATIACK 24.77 
_ STAR BLAZER 26.77 
_ HIRES11· 

DEADLY SECRETS 28.77 
_ ULTIMAI 32.77 
_ ULTIMAll 49.77 
_ NAUTILIS 24.n 
_SLIME 24.77 
_GORF 40.77 
_ FROGGER 28.77 
_ ARCADE BASEBALL 2s.n 
_ PACIFIC COAST HWY. 24.n 

24.95 _DRAGON'S EYE 24.77 29.95 _ ELEPNTS 1/S1/DSS 24.n 39.95 
29 .95 _ WIZARDOFWOR 40.n 49.95 _ SEND FREE CATALOG FOR ATARI 
31.95 _ CYLOD 24.77 29.95 

SUBTOTAL _ SNAKE BYTE 24.77 29.95 
34.95 BUSINESS TAX' 
39.95 _ TELCOM 57.77 69.95 2.00SHIPPING 


_ FILE MANAGER 81 .77 99.95

59.95 
29.95 C.O.D. _ VISICALC 199.77 250.0029 .95 

HARDWARE TOTAL49.95 
34.95 _ 810 DISK DRIVE ~1.n 599.95 C.O.D.'S ADD $1 .50 
34.95 _ 410RECORDER 74.77 99.95 
29.95 _ PRINTERS CALL SAVE 'IL RESIDENTS ADDS'/. TAX (HARDWARE DISKS ONLY) 

PERSONAL CHECKS ALLOW TWO WEEKS TO CLEAR 

Name'------ ------- --- - ------ --- ------­ OVER 150
Addresa1______________ _____________ ____ 

24 
~ 

ITEMS, 
Clty_ _______ _______ ___ State____ __ZIP·- ---- ­HOUR OVER60 

ORDER Telephone___ ___ _ Check One: O Visa 0 MasterCard 0 Check Enclosed D C.O.D. COMPANIES, 

PHONE PLUSMORE!
Credit Card Number _ _____ _ ______ ____ Explraton Date _____ _ 

Signature_ ___ ---''--- --__:_- -----=----- -:------- - - -­



SJB DISTRIBUTORS. 
THE MOST COMPETITIVE 

PRICES ON COMMODORE 

PRODUCTS. 


~commodore 

REGISTER FOR OUR NEW 
SOFTWARE SUPPORT SERVICE! 

ORDER TOLL-FREE 
800-527-4893 800-442-1048 

(Outside Texas) (Within Texas) 

MASTERCARD, VISA, MONEY ORDER, 
BANK CHECK, COD (ADD $5) ACCEPTED. 

Add 3% Surcharge For Credit Cards. 

In Stock Items Shipped Within 48 Hours , F.O.B .. Oallas, Texas. 


All Products Shipped With Manufacturer's Warranty. 


SJB DISTRIBUTORS, INC. 
10520 Plano Road 

Su ite 206 
Dal las , Texas 75238 

(214) 343-1328 

Prices are subject to change without notice. 

AUTHORIZED SALES AND SERVICE 
FOR THE FOLLOWING PRODUCTS ­
HARDWARE: 
SuperPET SP9000 , 96K . . ........ .. .. $1 ,409 
CBM 8032 Computer, 80 Col. . . . . . . . . . . 1,059 
CBM 8050 Disk Drive , 1 Mb .. . ........ 1,269 
CBM 8250 Disk Drive, 2 Mb . . . . . . . . . . . 1,760 (New) 
CBM 09060 Hard Drive, 5 Mb . . . . . . . . . 2,795 (New) 
PET 4032 Computer, 40 Col. . . . . . . . . . . 795 
CBM 4040 Disk Drive, 340K . . . . . . . . . . . 919 
CBM 2031 Disk Drive , 170K . . . . . . . . . . . 489 
CBM Memory Expansion, 64K . . . . . . . . . 359 
CBM 4022 Printer, Graphics . . . . . . . . . . . 409 
CBM 8023P Printer, 150 CPS . . . . . . . . . . 699 
CBM 8300P Printer, Ur. Qual. . . . . . . . . . . 1,589 
VIC 20 PRODUCTS 
VIC 20 Computer, 5K ...... .... . .... . 259 
VIC Datasette Recorder . . ........... . . 69 
VIC 1540 Disk Drive , 170K ........... . 467 (New) 
VIC 1515 Printer, 30 CPS ...... . .. .. . . 320 
VIC 8K Memory Expansion .... .. .. . . . . 49 
VIC 16K Memory Expansion ... .. .. . .. . 95 
VIC 24K Memory Expansion ... . ...... . 149 
VIC IEEE Interface . ..... . ........... . 80 
MONITORS: (Perfect for your VIC 20) 
Panasonic, 13" Color . . .. . ... . ... .. .. $ 360 
Panasonic , 9" B &W . . . . . . . . . . . . . . . . 130 
SOFTWARE: 
The Manager Data Base System . . . . . . . . $ 199 
OZZ Data Base System (8050) ... .... . . 289 
l.R.M.A. Data Base System ... . ... .. . . 380 
Si licon Office Data Base/Word Processing 995 (New) 
Wordcraft 80 ....... .. . . ....... . . . . . 289 
Wordcr:ift Ul tra ....... . . . .......... . 429 (New) 
VisiCalc . . . . . .. . ..... . . .... . .. . .. . . 199 
Dow Jones Portfol io 

Management System (RS232) . . . . . . . 120 
WordPro 4+ or 5 . . . . . . . . . . . . . . . . . . . 299 
Legal Time Accounting . . . . . . . . . . . . . . . 449 
BPI AIR, G/L, Job Cost. 

Inventory, Payroll ... . ..... .... . . . . 325 pkg 

Galaxy One Games ..... .. .. . ... .. .. . 39 

VIC Games Cartridges ... ... ... . ..... . 25 ea 

VIC Cassette Recreation Pack ...... ... . 55 

VIC Cassette Calculation Pack ....... .. . 55 

DISKETTES: 
Verbatim # 18158, 5W' of 

SS/DO, Hub Ring , Box of 10 . . . .. . . . $ 30 
3M "Scotch " #744-0 , 5114'' 

SS/SD , Hub Ring , Box of 10 . ... . .. . 33 
Memorex #3481, 5114'', 

SS/OD , Hub Ring , Box of 10 .. .... . . 28 
SJB carries many other lines of equipment and 
products. Call us for a free catalog. 
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Advertisers Index 

AB Computers ............ .. ....... ....... .... ......... ........... . .... 54.55,94 

Aordvork-80 .... .............. .. ....... ...... .. . ........ .. ................. .. .. 131 

Abacus Software ....... ... ....... .. ..... . ........ . . .. .. .... ..... . ........ .. ... 70 

Acorn Software Products. Inc. . . . .. . . .. . . . . . . .. .. . . . .. . . .. .. . . . .. . . . . . . . . . . 65 

Advanced Integrated Development ......... . .... ................. ..... 57 

Adventure International .. ....... . .. .. ...... .. ...... .. .. ............ ...... 15.17 

Albany Typewriter & Computer .......... ... .... ... ... . ............... .. 163 

The Allen Group .... .. . .. ...... ... ............. .. ........................ 121.213 

Amplify. Inc. .. .... ............... ......... ... .. . .. ... . .... ... .... ...... ......... 171 

Anthro-Digitol Software ... . .. . ........ ... .. ....... .. .. . .. .. .... .. ... .. ...... 110 

Artworx ....... .. .......... .. .... ............. .. .. .. ... . . .. .......... ......... .. .. 69 

Atari. Inc. . .. . .. . . . .. . . . . . . . . . .. . . . . . .. .. . .. . . . . . . . .. . . . . . . . . . . .. .. .. .. .. . . . . . . . . . .. 7 

Batteries Included .. ............. .......... ........... .. . ....... .. .......... . . 61 

Br0derbund Software. Inc. . ..... ...... ................ ........ ............ . 2.3 

C -Mort ... ..... .. .......... ... .. ...... ... .. .... ... .... .... ................... . ... 217 

CE Software ............................. ... .. ... ... . ... ............... ....... 154 

CFI ........ .. ....... .... .................... . ... .... ......... .... ................ .157 

Canadian Micro Distributors Ltd. . . .. ........ ...... .. ...... .... . .. ........ 137 

Comm·Dato Computer House. Inc .. ... . .. .. .. ... . . .. . .......... ..... ... . 81 

Commodore Business Machines .. ... ... ... . ............ .. . ........ . .. .. BC 

The Computer Bus .. .. . .. . . .. .. .. .. . .. .. . .. . .. . .. .. .. . .. . .. .. .. .. . .. .. .. .. .. . 44 

The Computer Express ........ ...... . ......... .. ... ... ..................... 209 

Computer House Div. . ... ............... ... . ...... .......................... 52 

Computer Moil Order .......... ..... . . ........... ...... ...... .. ..... . 202.203 

Computer Marketing Services Inc. .. .... ..... . ...... .. ... ............... 53 

Computer Outlet . .. . . .. . . . . .. . .. . . . . . . .. . .. . . . .. .. . .. . . . . . .. . . . .. . . . . .. . .. . . 219 

Computer Outpost ......... ........ ... ... ... ... .. .. . ....... .... .......... . . 222 

Computer Place ... ........ . .. ......... ............ ... ...... ................. 211 

ComputerMot ... ........ .. ........ ... ... . .. ............ .. ........ .. ......... 165 

Computertlme, Inc........ .......... ....... .. . ....... .. .. . .. ....... ........ . 209 

Connecticut microcomputer, Inc............... .... ...................... 13 

Cosmic Computers Unlimited ............. .... ... .. ..... .............. ... 217 

Creative Software . .. .. .. . . . .. . . . . . . . .. .. . . .. . . . . .. .. .. . . . . . .. . . .. . . . . . . . . . . . 66 

Doto Equipment Supply Corp.......... .. . ..... . ... . . ........ .. .. ..... ... .167 

Don't Ask Computer Software ....... .. ........ ......... ... ....... ... 123,145 

Dynocomp. Inc ..................... ..... ..... . . ... .... ....... . ......... ..... 76.77 

Dynamic Technologies .................... . ..... .. .... . .. .. ... ............. 173 

ECX Computer Company .. ..... .......... .. ..................... ......... 107 

Eastern House ......... .. . . ............... . .. ... .. ... .. ... ........... .. .. . 63.218 

Eclectic Systems Corporation . . . .. . .. .. . . . . .. . .. . . . . . .. .. .. .. .. .. . .. .. . . . . 93 

Educational Software inc. .. . . .. . . .. .. . .. .. .. . . . .. .. .. . . . . . . . . . .. . . . .. . . .. 149 

Elcomp Publishing. Inc. .. ...... . ..... .. . .... .. ............ . ................. 187 

English Software Company .. .............. . ....... . ... .... ...... . ...... . 190 

EPYX I Automated Simulations, Inc. . .............. ..... .......... . . ... ... 23 

Folk Boker Associates ...... ........... .... . ........ .... . ......... ..... ....... 63 

First Star Software . . . .. . . .. . . . . .. . .. .. .. .. . .. .. . . . . . .. .. .. . . . . . . . . .. . . . . . . . . . . 143 

French Silk ... ..... .... . ................ ......... . .. ..... ..... ......... ....... ... 141 

Gamma Software ... ...... ..... . . .. ....... . ........... . .. ........ ............ 187 

Gloucester Computer Bus Co...... .. . .. .... .......... . . ... .......... ... . 135 

HW Electronics .... ...... ....... .... .... . . ... . ..... . .. . .. . . . .... .. ... ... . . .... 155 

Horii Software .. . .. .. ... ........ .. .............. ............. .. .. . ..... ... . ... 165 

High Country Microsystems ...... ........ ......... ... ......... ... ..... .... 186 

Human Engineered Software .. ..... ...... ..... ... ... .. . . . .... .... .. . ...... 11 

Huntington Computing .... ..... .. ... ... ....... . ..... ..... .. . ....... .. ..... 205 

IDSI . . .... ............ .. ......... ......... .... ...... ... .... ........ ..... . ........... 27 

lnHome Software .. ....... ...... .. .... ... . ..... . .. .... . ...... . . ....... ....... . 29 

lntec Peripherals Corp........ ..... ..................... .. .... ...... ..... .. 154 

Interlink. Inc ................... ............. .. ...... . . .. . ...... .......... ....... 100 

J. V. Software, Inc. . ......... .................................... .. ............. 21 

Jini Micro Systems. Inc ..................................... . . ................ 110 

Krell Software Corp. . .. .... .. . .. .... . .... ......... ........ .... . ....... .... .... 97 
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Programming the 
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MORE THAI JUSTANOTHER PRETTY FACE. 

Says who? Says ANSI. 
Specifically, subcommittee X3B8 of the American 

National Standards Institute (ANSI) says so. The fact 
is all Elephant™ floppies meet or exceed the specs 
required to meet or exceed all their standards. 

But just who is "subcommittee X3B8" to issue such 
pronouncements? 

They're a group of people representing a large, 
well-balanced cross section of disciplines-from 
academia, government agencies, and the computer 
industry. People from places like IBM, Hewlett-Packard, 
3M, Lawrence Livermore Labs, The U.S. Department 
of Defense, Honeywell and The Association of Com ­
puter Programmers and Analysts. In short, it's a bunch 
of high-caliber nitpickers whose mission, it seems, in 
order to make better disks for consumers, is also to 

make life miserable for everyone in the disk-making 
business. 

How? By gathering together periodically (often, 
one suspects, under the full moon) to concoct more 
and more rules to increase the quality of flexible 
disks. Their most recent rule book runs over 20 single­
spaced pages-listing, and insisting upon-hundreds 
upon hundreds of standards a disk must meet in 
order to be blessed by ANSI. (And thereby be taken 
seriously by people who take disks seriously.) 

In fact, if you'd like a copy of this fomiidable docu­
ment, for free, just let us know and we'll send you 
one. Because once you know what it takes to make 
an Elephant for ANSI . .. 

We think you'll want us to make some Elephants 
for you. 

ELEPHANT~" HEAVY DUTY DISKS. 

For a free poster-size portrait of our powerful pachydemi, please write us. 


Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 

Call: toll-free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624. 




VIC-~VS. O~RHOMECOMP 


CommodorT Aturi'"' T l 11 
Product Fl'11 1u n·s VIC-20 400'" 99/4,\ 

Price 5299. 95 $:199 .00 $454 .00 

Maximum RAM Memory 32K 16K 48K 

Full-Size Fl a1 Full -Size 
Keyboa rd S1yk Typewriter 

S1ylc 
Plaslic 

~1embrane 
Typcw ri1 er 

Style 

Number of Ke y> 66 57 48 

Programmable 
Function Key~ 4 0 0 

Graphic Symbob 
On Key board 62 0 0 

Disp layable Characters 512 256 192 

Microprocessor 6502 6502 TMS9900 

Accessible 
Machine Language YES YES YES 

Upper/ Lo we r 
Case Character. YES YES YES 

Operates with all Peripheral s 
(Di sk. Printer and i\ lodem ) YES NO YES 

Full Screen Edi tor YES YES YES 

:vti,,:ro~o ft Ba~ic Standard NIA NIA 

.­

32K 

-~3 

0 

0 

256 

6809 

YES 


NO 


YES 


NO 


s 99 .00 


fi 
® 

I COMPUTER 
~.s.UNDER $JOO:' 

·-..iiii - .-,l... ­
-~ ~ .., 1'.Lt 

MOOEMFOA 
T E.LEPHOUE A.NO 
TE LEC0""11Uflt4G 

SPACl!MATH 

~-=."..raltt'ITY ~~=1!5 ~~LITHER ~.lf,~.k 
SPACE 

e d see why COMPUTE! Magazine' calls the-VIC-20 computer 
ndQig lbadtine forthe price. Why BYTE2 raves: "" .. the VIC-20 
unftis unexcelled as a low-cost consumer computer." Why Popular 
i says ", •. forthepricc of around $300, it's the only game in town that is 
·ust a.game." And why ON COMPlITING INC.4 exclaims: "What is 

iQslde an ele-ctronic marwl ... if it sounds as if I'm in love with my new 
~lam." 

•Ondercomputerofthe 1980s. The VIC-20 from Commodore, world's 
manuU.cturer of a full range ofdesktop computers. See the VIC-20 at your 
mmodore dealer and selected department stores. 

1Aiii11.11l.1lil• 2Ma7 'II laue lN-mbcr '11 luue 4F11l '81 luuor:::-------------------,~ Commodore Consumer Producrs Div ision I 
~ 487 Devon Park Dri\'c , Wayne. PA 19087 
I Canadian Residents: Commodore Computer System> I 

3370 Pharmacy A\'e,, Agincoun. Ont. . Canada. Ml\V 2K4 I 
Please se nd me more infom1ation on the VIC- 20 . I 
Addrc,-,-------- ----- 1 

City _______ Slate_ ___ Zip____ I 
Phone _________________ I 

J
"'-"----~·-•-~-•--c----------
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