
For Owners And Users Of Commodore VIC-20 "And 64"' Personal Computers 

Speeding Up 
The VIC-20 
A simple programming 
technique can speed up 
your games and other 
programs - w ithout 
machine language. 

Educational Games 
Aardvark AHack 
&WordMatch 

In Aardvark Attack, mutant 
space creatures are threat
ening your cities with alpha
numeric weapons .... Can you 
find the right letter-number 
combinations to defuse the 
bombs? O r, test your concen
tration skills with Word Match. 
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of exploration, limited 
drilling capacity, dyna
mite snortages, shrinking 
resources - even under
ground devils . 

Understanding 
Sound On The 
Commodore 64 
The 64's sound is the best of 
any home computer, but it's 
hard to master. Part I of this 
new series explains how the 
built-in synthesizer works 
and includes programs so 
you can experiment yourself. 



WORD PROCESSING 
HAS NEVER~8EEN SIMPLER 

:..; 

Brnderbund"s Bank Street 
Writer turns your Apple or Arnn computer into a powerful 
word processor. wich many of che ad \•anced fcacures you'd 
expect co find only in an expensive business syscem. Powerful. 
yec purposefully simple, Bank Street \Vricer has no complex 

f unettons wnh pas:.word pro
tection. • Document chammg allow:. you t0 print document:. 
of unlimited length, • Page headers and automauc page 
numbering-cop or bottom. • Highlighting of cexc. • Upper 
and lowercase without additional hardware. 

codes co memorize. The screen 
guides you every step of the 
way. It "s everything you 're ever 
likely co need in a word proces-

sor ac a price you can afford. 
Here are just a few of its many 
features : • Add, move, in
sert and erase blocks of cext. 

Br0derbund's Bank Street 
\Vri ier comes comple te with 
Tutorial nnd Utility programs. a 
comprehensive reference man-

ual and a free back-up disk. 

Bank street 
WRITER" Student approved. the en

ure :.ystcm has been cxten
:.ivcly tested by Bank Street 

College of Edt1cmion and Inte ntional Education:.. • Universal seMch and replace. • Automatic centering nnd 
indent, • Automatic word wrap. so you don't have co hy
phenate or "recurn" at che end of each line, • Potent print 
format routines all in memory. • Disk storage and retrieve 

Bank Street Writer. The ilround-breaking. sensible combi
natio n of word processing power, choughtful design. and 
exceptional value. 

The First Word Processor For The Entire Family. 
Hardware requi rements: Apple ,.c,...1nn rc-iu1r~ Apple lie or 48K Apple 
II Plus or 48K Apple II with Applesoft an ROM or RAM, amt.~ 16 •ector 

controller. Atan 400/800/J200XL vcr.1on ''"luore> 48K (BASIC c.11111J1:c 
Im u><: of turnrial). Bmh vcr.mn' rc,11111.: 1>nl) one t!"k dm·t·. 

17 Paul Drive, San Rafael, CA 94903, Telephone (41 5) 479· 1170 
Appll· h ,) rl'l-tiStt•rcd trademark o( Apple Compute r. Inc. Atari it. :1 r·L·.:i11cred 1r:uJcm11rk uf Atari, Inc. 

Commodore 6-! is a rcgi s1crcd rrndcmark uf Commodore Elect ronic• Lit!. 





SPINNAKER'S LINE OF 
EARLY LEARNING GAMES. 

IS GRCPlllNG 
AS FAST AS DR 

CHILD'S MIND. 
Watching your kids grow up is a lot of fun. But 

making sure their minds grow as fast as their 
bodies is even more rewarding. That's where we 
can help. With a growing line of Early Learning 
Programs that are not only lots of fun to play, but 
also educational. 

Some of the games you see on these two pages 
help exercise your child's creativity. Others help 
improve vocabulary and spelling skills. While others 

Improve your child's writing and reading abilities. 
And all of them help your child understand how to 
use the computer: 

So if you're looking for computer programs that 
do more than just "babysit" for your kids, read on. 
You'll find that our Early Learning Programs are not 
only compatible with Apple~ Atari~ IBM® and 
Commodore 64™ computers. but also with kids 
who like to have fun. 

HEY DIDDLE DIDDLE™ Poetry In motion. Ages 3to10. 

Kids love rhymes. 
And since HEY DIDDLE 

DIDDLE features 30 classic 
rhymes with full color 
graphics and the neatest 
computer music you·ve ever 
heard, it makes rhyme games 

more fun than ever before. 
Plus. it makes it fun for kids to read. helps them 

understand how words and rhymes create poetry 
and lets them take fragmented thoughts and 
rearrange them to form coherent verse. 

Apple. IBM and Atari are regJStered trademarl<s of Apple Computer. Inc .. lntcrna~ooal Business MaClllnes Corp. and Atari. Inc. respectjvei)l 
Commodore 54 Is a trademark of Commodore Electronles Umited. 



RHYMES& RIDDLES™ come to life. Ages S to 9. 

RHYMES & RIDDLES and colorful pictures. 
will delight your child- And RHYMES & RIDDLES 
ren. Because when not only teaches children 
they successfully com- the correct lyrics to nursery 
ptete the rhymes. mymesandfarroussayings. 
riddles. and famous It also helps kids team to 
sayings on the read and spell while they're 
screen .they'll see having fun I That's why 
them come to life- with music parents like RHYMES & RIDDLES, tool 

KINDERCOMP~ ... Numbers, shapes, letters, words and 
drawings make fun. Ages 3 to 8. 

KINDERCOMP is fut rewards. as the 
a game that allows screen comes to 
very young children life when correct 
to start learning on answers are 
the computer. It's a given. 
collection of learning As a parent. 
exercises that ask you can enjoy 
your children to match the fact that 
shapes and letters. write their your children are having 
names. draw pictures. or fill in fun while improving their 
missing numbers. And KINDER- reading readiness and 
COMP will delight kids with color- counting skills. 

PACEMAKER™ makes faces fun. Ages 4 to 12. 

FACEMAKER lets chil
dren create their own 
funny faces on the 
screen. Once a face is 
completed. your 
children will giggle 
with delight as they 
make it do all kinds 
of neat things: wink. smile. 
wiggle its ears. or whatever 
their imagination desires. 

SPIYIYAKER~.u 
We make learning fun 

Plus. FACEMAKER helps 
children become com
fortable with computer 
fundamentals such as: 
menus. cursors. the 
return key, the space bar. 
simple programs, and 
graphics. FACEMAKER 

won't make parents frown because 
their children will have fun making 
friends with the computer. 

© 1983. Spinnaker Software Corp. All rights reserved. 
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The acceleration of Commodore 
personal computer sales con
tinues. Our read ing indica tes 
that VIC-20 sa les are not s lowing 
down at a ll , and Commodore 64 
sales are increasing . Best esti
m ates are that by the e nd of 1983 
we'll have an install ed base of 
between 2,000,000 and 2,500,000 
VICs and 64s . T hnt is a lo t of 
users . What does it mean for 
you existing owners? Well, firs t 
of all, you'll have to balance you r 
feelings about th e d eclining 
prices of the hardware w ith the 
rea lization tha t if you' d waited 
you wou ld n't have been this far 
along in learning to use your 
compute r. More importantly, for 
the future, it m eans you'll see · 
more and better software and 
support materials at more 
reasonable p ri ces. That s ho uld 
be the tru e benefit of this rapid 
expa nsion in the ins talled base. 
Increasing quality and d ecl ining 
prices ... we'll keep our finge rs 
crossed. 

By the time you read this, 
our first two books for the Com
modore 64 wiU be released, 
plus our second and th ird books 
for the Vf C-20. Among the . 
September/October titres being 
released by COMPUTE! Books 
a re First BookofVICGames, Second 
Book of VIC, First Book of the Com
modore 64, VIC Games For Kids, 
First Book of Commodore 64 Games 
and Creating Arcade Games 0 11 
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lite VIC. They're a ll of the same 
level of quality you've come 
to expect from COMPUTE! 
Publications, Inc. C heck your 
loca l book or computer store for 
availabili ty. 

Automatic Proofreader, by 
C harles Brannon, appears in this 
issue. Those of you who have 
experienced problem s w ith 
typing e rrors, etc., while en
te ring programs will be quite 
pleased. This program literally 
checks each· line of the program 
and 1.e ts you know if the line has 
bee n correctly entered. While 
the concept is not unique, the 
m ost useful part of the process is 
that it le ts you know after each 
line is entered rathe r than wait
ing until all lines are entered. 
Thus, if a line is entered incor
rectly, you can fix it immediately. 
Read Cha rles' s article for full 
d e tails. 

Within the next few weeks, 
many of you w ill be receiving a 
reader s urvey (if you haven't 
a lready). Please take the few 
m inutes necessa ry to fi ll out and 
return the questionnaire. It's 
inva luable to us in profiling you, 
our active readers. 

Horizons: 64, our new col
umn for 64 owners w ill n ow 
begin appea ring each mo nth. 
Horizons w ill be authored by 
Charles Brannon on a regular 
basis, replacing Lany Isaac's 
column, "64 Explorer." For you 

devoted fans of Larry's insight 
into the inner workings of the 
64, don't despair, he's moved 
the column to COMPUTE! o n a 
m onthly basis. We felt that with 
this move, Larry could turn to 
the more technica l side of the 64 
where h e excels. 

Our growing ed ito rinl staff 
is in need of experienced writers. 
Our offices a re located in 
G reensboro, NC, an excellent 
area to live and work. If you 
have a writing or journa lis tic 
background, and exp e rie nce in 
the persona l compute r fie ld, 
we'd like to sec your resume. 
Please send it a long, in complete 
confidence, to: 
COMPUTE! Publicalio11s, f11c. 
Attn: Perso1111ef Director 
Post Office Box 5406 
Grec11s/1oro, NC 27403 

COMPUTE! has an excellent 
working environment, currently 
a staff of 80 + , and as a division 
of American Broadcasting Com
panies (ABC) offers an excellent 
benefits package as well. We 
look forward to hearing from 
you. 

Until next issue, enjoy you r 
Gazette. 

Editor In C hief 
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When choosing a Word Processor for your Commodore 64 com· 
puter, there's no reason to settle for anything but the best-in a 
word .... WordPro™. 
With over 30,000 happy WordPro clients churning out letters and 
documents all over the world, the WordPro Plus™ Series is un· 
questionably the #1 selling software package on Commodore 
computers! So when you choose WordPro, you know you're in· 
vesting in a trial-tested program that's a real winner. And Word· 
Pro 3 Plus/64 is NOW available for your Commodore 64 com· 
puter at prices as low as $89.95. 
Designed for the novice user with no computer or word process
ing experience whatsoever, WordPro 3 Plus/64 brings a whole 
new dimension to the term "user-friendly." More than just easy 
to use, WordPro 3 Plus/64 is a commercial level word processor 
loaded with powerful features including: Auto Page Numbering, 

WordPro 3 Plus/64TM is a trademark of Professional Software Inc. 

Headers and Footers, Math Functions, Global Search and 
Replace, the Ability to Create Multiple Personalized Letters and 
Documents, Underlining, Boldface, Super and Subscripts and 
much, much, more. 
Best of all, WordPro 3 Plus/64's powerful arsenal of features can 
be put to use almost immediately-by even the novice user. So 
whether you're a writer, in business, education, or just a hob
byist, you'll quickly become a WordPro Pro! 
Invest in the best ... WordPro Plus. In a class by itself. 
Call us today for the namo of the WordPro 3 Plus/64 dealer nearest you. 

Professional Software Inc. 
51 Fremont Street 
Needham, MA 02194 

(617) 444-5224 
Telex: 951579 

The WordPro Plus Series was designed and written by Steve Punter of Pro-Micro Software Ltd. 
Some printers may not support certain WordPro 3 Plus/64 functions and/or require an Interface. Please check with your dealer. 
Commodore 64™ Is a trademark of Commodore Electronics Ltd. 
Dealer and Distributor Inquiries are Invited. 



Do you ltnve n questio11 or n problem? Or hnve you 
discovered sometlti11g tltnt could help other VIC-20 n11d 
Commodore 64 users? Do you ltnve n comment nbout 
somethi11g you've rend in COMPUTE!'s Gazette 
for Commodore? "Gazette Feedback" wants to lzear 
from you. 

Pinning Down A Problem 
I recently purchased a Commodore Video Monitor 
model 1701 to use with my Commodore 64 com
puter. The monitor came with a connecting cable 
that runs from the audio/video connector at the 
back of the computer to the audio/video terminals 
on the front of the monitor. The monitor user's 
manual mentions a three-jack cable that interfaces 
with the three terminals (audio, luma, chroma) 
on the back of the monitor. The interface is sup
posed to provide better screen resolution than the 
front connections. 

The manual mentions that the computer must 
have an eight-pin audio/video connector to do 
this, and my computer has a five-pin arrangement. 
My question: Is there a cable available that will 
permit connecting a five-pin 64 to the monitor's 
three rear termina ls, thereby improving the moni
tor' s resolution? I have heard that such a device 
exists, but I have not seen it advertised anywhere. 
Can you provide any information on this subject? 

Bruce D. Perine 

We' re glad you nsked this question, because the ni1swer 
is one of /lie best /tints we've 1w1 across in some time. 
The followi11g wns conveyed to us by Associnle Edi/or 
Jim Bullerfield. Yes, you cn11 co1111ect your five-pin 64 
lo lite Commodore 1701 colol' 111011ilor while greatly 
improvi11g the pict ure quality. And it can be done with
out an exlemal interface. But first, a brief explnnation 
of the 1701 monitor nnd whnt the various connections 
nre for. 

The two inputs on the fro nt of the 111011itor (VIDEO 
a11d AUDIO) are easily co1111ected to the Commodore 
64 wit It tile cnl;les Commodore i11cludes with the pur
chase of the 111011ilor. The problem willt these connections 
is that they do not allow you to get the best picture avail
able from your 64. Without being too technical, this is 
because tile VIDEO plug mixes two signals logetlter, 
lite chro111i11nnce nnd luminance. Briefly, the chromi-
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nnnce is lite "color" iii lite color signal, n11d the "lumi
nance" is tlte bright11ess. When these signals are mixed 
together, ii causes n sliglit degradation of both which 
produces a less thnn optimal picture. 

However, the 1701 color monitor has three con
nectio11s in the renr: CHROMTNANCE, LUMI
NANCE, n11d AUDIO. Tit is allows you to perform the 
hookup willtout 111ixing sig11als. The hookup cnn be 
made without n11 interface, bu/ you will have lo buy n 
new cnble, or make one yourself. 

Here's how to hook it up. First, turn off and unplug 
the computer nnd monitor. Second, fl.ip the switch on 
the back of your monitor labeled "Signal Se/eel'' to the 
"Renr" positio11. Wlte11 this switch is set for "Renr 
Select," the co1111eclors 011 the front of the mo11itor nre 
disabled a11d vice versn. 

Now purchase an nil-purpose "octopus" type com
puter hookup cable at your local computer or electronics 
dealer. Tit is cnble should hnve the standard five-pin 
DIN plug (see your Commodore 64 User's Manual) 
on 011e ell(/, n11d four RCA-type plugs at the otl1er. 
Co1111ect three of /he plugs lo the CHROMA, LUM A, 
nnd AUDIO con11ectors nl the renr of the monitor. The 
fourth is left unconnected. Alt/tough your cable color 
coding 1nay be different, the ones we have here at COM
PUTE!'s Cnzelfe hook up as follows: white to CHROMA, 
red to LUMA, and blnck to AUDIO. If the connector 
colors on your cable nre differe11t, you cnn experiment 
with differe11/ hookup pal/ems 1mtil the best picture/ 
nudio combi11nlio11 is achieved. Switching plugs around 
should11't be ltnrmful to the computer or monitor, but 
don' t touch the center pin of nny connector to any ground 
source or lo nny metal surface. 

If you cn1111ot fi 11d a ge11ernl-purpose connecling 
cable at your locnl store, you cn11 mnke one yourself or 
have your locnl Commodore denier do it for yo11 . Check 
the Commodore 64 Programmer's Reference Guide 
for complete details. Briefly, you need to wire three 
RCA-h;pe plugs to the DIN connector at pins 1 (lumi
nance), 3 (audio outp11t), nnd 4 (video out). Pin 2 is 
yo11r gro11nd. The pl11gfro111 pi11 1 will co1111ect lo LUMA 
011 lhe 111011ilor, pi11 3 to AUDIO, a11d pi11 4 to 
CHROMA. No i11terfnce is required betwee11 the 64 
nnd the 1701 monitor. After you have successfully com
pleted nil the connections, rend just the settings on your 
monitor for the best picture. 

It cnn be well worth the time and cost to perfonn 
these new co11 nections. Bu yi 11g thepre-wi red all-purpose 





The Commodore 64'M is one 
of the most exciting home com
puters in memory. 

But memory isn't the only 
thing that's exciting about the 64. JaPG~ 

Because Tronix is here. 
Class act. 

The people who have been 
bringing out the best in the 
VIC 20™ (and Atari~ too) have 
graduated to the Commodore 64. 

Which means that now you 
can enjoy fast action, complex 
strategies, interesting characters, 
superior sound effects and chal
lenging, play patterns. 

Just like VIC 20 and Atari 
owners. Only faster, more com
plex, and more challenging, too. 

More memorable, in other words. 
In a class by ourselves. 

Of course, if you'd rather not 
take our word for it, you don't 
have to. The experts at Electronic 
Games have called Kid Grid for 
Atari "one of the most compul
sive, utterly addictive contests in 
the world of computer gaming. " 

They haven't seen any
thing yet. 

By Ari! 
Haroutunran. 

Edison, the 
kinetic android, leads 

a frustrating life. 
All he wants to do is build his 

circuit boards and go with the 
flow. But things keep getting in 
the way. 

Nohms - a negative influence 
- bug him constantly. Flash, the 
lightning dolt, disconnects every
thing in his path. 

And the cunning Killerwatt is 
out to fry poor Edison's brains. 

You'll get a charge out of this 
one. And a few jolts, too! 
(Suggested retail S34.95) 



ByArti 
Haroutunian. 

Connecting the 
dots on our colorful 

grid should be easy, right? 
Wrong. Because the bullies 

are in hot pursuit! 
Squashface, Thuggy, Muggy 

and Moose are their names. 
And you are their game. And 
what's more, they're faster than 
you are. 

But you're smarter. And you 
control the stun button. 

So keep your eyes peeled for 
the mysterious question mark 
and don't slow down at corners! 
(Suggested retail: S34 95) 

By 
Graham McKay. 

Your agents 
risked their lives 

to find the enemy's secret 
headquarters. 

Now you're risking yours to 
destroy it. 

And they know you're coming. 
As you fly over water and 

across hundreds of miles of 
unfriendly territory, the action is 
thick, fast and three-dimensional. 

Fighter aircraft. Surface-to-air 
missiles. Helicopter gunships. The 
attacks come from every direction. 

Even from behind. 
(Suggested retail: $34 95) 

( TM 



cable or constructing it yourself should cost you 1w 
more than $10, and believe us, it's well worth it. The 
improvements in picture sharpness, clarity, and color 
are magnificent. For more information on Commodore 
64 video, see the 11.ew column "Horizo11s: 64" pre111iering 
th is montlr. 

Partial Screen Clears 
I have a new Commodore 64. I have used a Radio 
Shack TRS-80 Model ill for three years. I have 
three programs which use the sp lit screen, con
taining calculated data at the top which is updated 
by questions on the bottom of the screen. ls there 
any way to change the HOME/CLR address on 
the Commodore 64 so that the lower part of the 
screen can be cleared without changing the upper 
section? Tandy MicroSoft BASIC allows CHR$(30) 
to clea r to end of line and CHR$(31) to clea r to 
end of screen. It also allows up to seven lines to be 
reserved from the CLS (clear screen) operation. 

John R. Land 

Commodore 2.0 BASIC (as found in the VIC-20 and 
64) does not support partial clearing of the screen. How
ever, you can write this option into your program with 
one FOR/NEXT loop and a POKE. The way to do this 
is to POKE blanks (screen display code 32) to the area 
of screen memory you want to clear. If, for instance, 
you would like to clear only the bottom half of your 
screen, include this line in your program: 

60000 FOR A=1544 TO 2047: POKE A,32: NEXT A 

Following is a short, simple machine language 
routine that you cn11 add to your programs. When you 
want to clear the bottom three-quarters of your screen, 
include SYS49152 in your program; to clear the last 
half, SYS49162; and to clear only the fast quarter, 
SYS49172. The machine language routine will LOAD 
into memory at 49152 and will not interfere with your 
BASIC program. 
60000 FORA=49152T049183:READB :POKEA, B:NEX 

T :rem 53 
60010 DATA 162,0,169,32,157, 24, 5, 232 

:rem 226 
60020 DATA 208,250,162,0,169,32,157, 8 

:rem 26 
60030 DATA 6,232,208,250,162,0, 169 , 32 

: r em 19 
60040 DATA 157,248,6,232,208,250, 96, 0 

: rem 32 

DOS Woes 
When I first bought my VIC-20, I was very im
pressed with it, and I still am. But the more I work 
with the Disk Operating System (DOS), the less 
impressed I am. 1 have had some problems with 
the system, and I would appreciate your help. 

When I use the "save and replace" (SA VE 
" @O:filename") as outlined on page 13 of the 1541 
User's Manual, more than three times it has started 
replacing the programs saved immediately before 
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it without changing the nan'les in the d irectory. So 
eventually I have the same program under severaJ 
different names, and I lose the original programs. I 
think this is a ROM problem. Because I purchased 
the disk drive by mail order, no local authorized 
servi.ce center is willing to work on it (because I did 
not purchase the drive from them). Can you help? 

Stephen Johnson 

First, don't have your drive repaired. The cause for the 
errors while using the "save and rep/nee" co11111tn1Ld is 
in Commodore's DOS, not your drive. 

Some of Co111modore' s disk drives through the 
yea rs hnve had some problems with th is optio11. The 
first drives to exhibit this problem were the dual 2040's. 
Although the updated DOS found i11 the VIC-1540 and 
1541 disk drives was supposed to correct this problem, 
it has not. Problems with the save and replace command 
still occur 11owa11d ll1en . 

The best solution is simply lo stny nway fro111 this 
command. Instead, snve your pro~1m11s with "ge11era
tion" identifiers. For instance, use names such ns 
"program.g1" or "program.g2". When you look at 
your directon;, you will be able to tell which is the most 
recent 11pdate by the generation numbers. Erase earlier 
generations with the SCRATCH command. 

U may be n bit more inconvenient this way lo keep 
your disks clenn of unwanted, 011tclated revisio11s, but 
it's a lot better than losing that favo rite program of 
yours altogether. 

WordPro Colors 
I have recently purchased a word processor 
(Word Pro 3 Plus/64) for my Commodore 64. I find 
that the software automatically chooses white text 
on light blue background rather than light blue 
text on a dark blue background as programmed 
by the manufacturer. Is there anyway of choosing 
light blue text rathe r than white? The resolution 
on my set seems to work better with light blue 
text on a dark blue background. 

Also, is it possible to make a backup disk of 
this program, or is it made not to be copied? 

Robert A. Konkol 

Yes, it is possible to change the color combinntio11s while. 
working with Word Pro, and tlie color change options 
are part of the WordPro program. Instructions can be 
found on pages 2-17 of your Word Pro 3 Plus/64 User's 
Manual. Briefly, it's done witlz the special function 
keys (F.:keys). Press CTRL, then f-1, to change the text 
colors, press CTRL - F-3 to change the screen colors, 
and press CTRL - F-5 to change the /Jorder colors. (For 
more infonnntion on the WordPro 3 Plus/64 word 
processor, see tlie rf!view in this issue.) 

As to your second question, WordPro cannot be 
copied. This program, as well as the majority of other 
commercial programs available on disk, is engineered to 
be copy-proof. This is how companies protect tlieir 
copyrights. cm 





WHEREISIT? 
Wherever it is, we want it. Maybe, just maybe, we're 
searching for your program, but we' ll never find it 
unless you call us. 

It has to be good, though. Because we're the 
Soft ware Guild'", an organi1,,ation ck:votcd to finding 
the very best microcomputer programs for packaging 
and distribution under the Soflsmith'" label. Hundreds 
of titles have already bt:cn licensed to the Softsmith 
library. But they're only tht beginning. Our goal is to 
have the best program In major c 1tegorics on evtry 

popular machine. Of course, we am 't do it without you. 
If you 're a program au th or or publisher, The 

Software Guild o ffers some distinct p rofessional and 
monetary advantages. 

First, you devote your timt to what you do best: 
programming. You can leavt the manufacturing, 
packaging, documentation, d istribution and customer 
service to us. 

Second, our revolutionary retail merchandising 
system will put your program before the public through 
the normal computer and software sto res, plus record 
oullcts, department stores, book shops, and more 
places where software has nc.:vcr bc.:fore been available. 



Third, is royalties. Wider d islriburion means more 
substantial royalties. And, your Software Guild 
royalties start to accrue when the dealer makes his pur
chase in quantity, so you aren' t lcfl waiting while 
money trickk:s in. 

Fourth Ls ncxibili ty. We clo not insist on the 
exclusive rightc; to your program. You can deaJ with 
other publishers and distributors, or market your pro 
gram yourself, while it is in Softc;mith distribution. 

We know you're out there, working and dream- · 
ing, and we wanL to help make your dream come true. 
Our full staff o f professional evaluators are waiting to 
review your bcs1-sdler. 

So call us, w he rever you are . 
Contact Regina Roberts at(415) 48 7-5200. 
Or write: ( -
The Software Guild ~ 
2935 Whipple Rd. 1J~.........,.,'-""""' 
Union City, CA 94587 . ' \(~ 

'-t~~-' 

The Softvvare Guild~ 
(415)487-5200 



Each month, COMPUTE!'s Gazette for Commodore will 
tackle some q11estia11s co111111011/y asked by new VIC-201 
Commodore 64 users ami /Jy people shopping fo r their first 
home co111p11 t er. 

Q • Some of the programs published in 
COMPUTE!'s Gazette and other magazines are in 
separate parts. I mean, you have to save the pro
grams one after the other on tape and then load 
them separately. The first part will load and show 
a screen message telling you to "PRESS PLAY 
ONT APE" and then load the second part. But 
what happens if you have a disk drive? Can you 
use these programs on disk? 

A• Yes, you certainly can use these multistage 
programs on disk as well as tape. In most cases, 
you won' t even need to modify the programs. 
Try this: 

Firs t, type in the programs and SA VE them 
on the same disk with file names that clearly indi
cate the order in which they should be loaded. 
For instance, "SPACE GAME 1" and "SPACE 
GAME 2". Then LOAD and RUN the first stage 
of the program as instructed in the article. When 
you see a screen message that says something 
like "PRESS PLAY ON TAPE," press the RUN/ 
STOP key instead (do 1101 press RUN/STOP
RESTORE). You should see a BREAK message 
and the READY prompt. 

Now, LOAD and RUN the next stage of the 
program. If there is a third stage, repeat the pro
cess. In almost all cases, this should do the trick. 

If you know something about BASIC pro
gramming, you can modify t~e programs so th.ey 
automatically load the following stages from disk. 
Locate the lines which tell the computer to load 
the next stage from tape (usualJy found near the 
end of the program). Delete these lines and add a 
statement such as: 

LOAD"SPACE GAME 2",8 
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Of course, this s tatement must be preceded 
by a line number, and you' ll want to substitute 
your own filena me for the example given. Also, 
make sure a disk with the subsequent s tages is in 
the disk drive, or you'll get a FILE NOT FOUND 
error. 

Multis tage programs may seem inconvenient 
to use, especially with tape, but there's a good 
reason why programmers resort to this technique. 
By separating a long program into stages, it's pos
sible to make it run on computers with Limited 
memory, such as the unexpanded VIC. Commo
dore 64 users would almost never encounter a 
multis tage program. But it's hard to write a com
plex game or other type of involved program to fit 
the VIC-20's 3.SK of available Random Access 
Memory (RAM). Such frills as screen instructions, 
which are viewed only once, do not need to occupy 
valuable memory while the main program is 
running. By dividing instructions and other setup 
functions into s tages which are loaded first and 
then replaced, memory is conserved for more 
important tasks. 

Q • Is tlJere any ~ay to salvage a cassette that 
gets jammed? 

A• There's at least a chance. Radio Shack stores 
seU "cassette repair kits" that include an empty 
cassette shell and instructions. You'll have to take 
apart the jammed cassette, transfer the tape to 
the new shell, and assemble the new cassette 
with the screws provided. lf the tape itself was 
not severely twisted or creased, everything may 
be okay. 

If the program still refuses to load properly, 
the tape was probably damaged. To fix it, locate 
the length of creased tape. Try to flatten out the 
crease so it will make good contact with the recor
der's read/write head. If this doesn't work, the 
tape is probably ruined. 

If a jammed cassette causes the tape to actually 

l 
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sssaysyou 
can't beat 
Grid ner.TM 

Gridrunner'M is the toughest, fastest, arcade 
quality game ever to challenge a Commodore™ or Atari® 
computer owner. 

How tough is Gridrunner? 
So tough that HesWare1

M is offering $5 just for 
takingthe Gridrunner challenge. And you don't even have 
to beat the game to get the greenbacks. There's a check 
right inside every Gridrunner box, good for $5 off your next 

HesWare purchase. You spend your check right in the 
store, on your choice of exciting HesWare action, education, 

and computer utility programs. Even HesWare peripherals. 
No one, not even the author, has ever reached 

even the 14th level of Gridrunner. But maybe you've 
got what it takes to go all the way to the 31st 
level (20 levels on VIC 20™version). Maybe you 
can master the patterns of the X/Y Zappers. 
And stop the Gndsearch Droids before they 
mutate into lethal Pods. 

The Gridrunner challenge. Just one 
of the ways that HesWare is expanding the 
computer experience. Look for all the 
HesWare products at your favorite 
software retai ler. 

Pleases the 
tough 

customer. 

HesWarev 



break, we're sorry to say the situation isn't too 
hopeful. Although tape can be spliced, an "inau
dible" splice for audio purposes will almost never 
be good enough for the computer; the data is re
corded too densely. It's worth a try, though, espe
cially if the tape holds the only copy of an impor
tant program. Before discarding a tape that has 
snapped, check to make sure that the leader hasn' t 
simply been pulled off the hub - this can nearly 
always be fixed. 

These kinds of problems are good reasons for 
backing up all important programs and data. You 
should have at least two copies, on separate cassettes 
or disks, of everything you can't afford to lose. To 
be even safer, you should store the backups in a 
different place than the originals. a 

What's your IQ? Sunsolt's JQ64, a 45·mlnule. 60 question p1og1am for 
ago 9 up. teslS and calculates IQ Answers Included with explana· 
lion 01 tho logic required to got them Boat tho tosts! Valuable technt 
quo lor Improving yow scoro on most IQ tests. Tesl yourself and others 

Creative 
Soltware 
lor VIC 20' 
CBM 64' 

What's Your IQ? 

11JQ6 4 Fo• Com 64 ~~ On Cassette 
Wrtlo IOI $19.95 ppd 
Freo Catalog ZS . . Dlsk 524.95 ppd. 

Box99 sunsoft (FLRes. add 
Alturas, FL 5% sales tax) 
33820 Check or M.O. 

For your Commodore 64 

For only $12.95 each, our CURSOR 
64 tapes are your best buy for the 
Commodore 64. They take advantage 
of the color, sound, and sprites that 
make the 64 such a delight to use. 
Most of our packages include three 
excellent Basic programs on one cas· 
sette tape. The programs are not copy 
protected, so you can look at the 
source code, and learn how to make 
the 64 do its tricks. 

We don't have room to describe all 
25 of our CURSOR 64 programs here. 
As a sample, you may want to order 
tape 64·5 with the exciting Godzilla 
program. You'll be challenged as you 
try to save Tokyo from from the ram· 
paging Godzilla. Or try tape 64-3 with 
the popular Miser text adventure that 
will take you hours to solve (even if you 
cheat and read the program source). 

We have super programs for the 
VIC 20, such as Dungeon ($12.95). a 
visual adventure for 16K VICs. Our 
VIXEL programs are also popular with 
VIC owners. And, we still sell all 30 of 
the original CURSOR cassettes for the 
original PET and CBM. 

Call or write for a catalog today. Be 
sure and tell us whether you have a 64. 
a VIC, or a PET. We welcome credit 
cards, and ship most orders the same 
day they are received. Dealer inquiries 
invited. 

CURSOR 64, Box 6905 
Santa Barbara, CA 93110 

805-683-1585 

ur Vic 20™ or Commodore 64™ Computer 

our Own Weatherman 
Ttie new HAWS (Home Auto

matic Weather Station) com
bines a quality weather sensor 
with software to let you track 
weather conditions inside or 
outside your home. HAWS moni· 
tors weather data Including dew 
point. temperature. humidity. 
and atmospheric pressure: plots 
historical data and graphically 
displays weather trends: deter
mines the comfort and chill fac
tors to help you dress: HAWS 
even forecasts the weather and 
compares your predictions to 
the local weatherman's. 

HAWS uses the same sensor 
employed by weather services In 
60 countries worldwide. The 
HAWS package costs only 
$199.95 and includes the sensor. 
cassette or floppy disc program, 
15-foot cable with connector for 
the computer. and a complete 
user's manual. 

Send today or call toll free to 
order your HAWS package. 

This exciting, new weather package 
allows you to learn, monitor, and predict 

the weather using the same equipment as 
the pros. 

Ordering Information 
Send $199.95 In check or money order payable to 
Vaisala. Inc. Include name, address, telephone num
ber. your computer model (VIC 20or Commodore 64). 
and program preference (tape cassette or floppy d isc). 

Or call toll free to place your order. 
Major credit cards accepted. 

Dealer inquiries invited. 

1·80().227-3800 ext. H·A·W-S 
VIC 20 and CommOdoro 6' arc 1raocmerk1 ol Comm0do10 Elec1ron1cs LIO 

Learnrreach Meteorology 
More than a toy or game, 

HAWS provides the first oppor
tunity to use your computer as a 
data sampler and data analysis 
system for meteorology. allow
ing the user to interact with 
incoming data to monitor and 
forecast weather condi tions. 
HAWS Includes an Instructive 
software program and a com
plete user's manual that teaches 
meteorological terms and equa
tions to al low anyone to quickly 
grasp weather concepts either at 
home or in the classroom. Sim· 
pie plug-In components and 
easy hookup also means you 
can free up your computer at 
any t ime for other duties. HAWS 
is a great educational tool for 
anyone. Order today. 

0 VAISALft 
VAISALA INC 
2 TOWER OFFICE PARK 
WOBURN. MA 0160t 



PET/.CBM/COMMODORE 64 
II 

Professional Word Processor at a Breakthrough Price 
PaperClip'" performs all the advanced 
features found m Word Processors costing 
much more ... 

1) Full screen editing. 2) Copy/Transfer 
sentences and paragraphs. 3) Insert/ 
Delete sentences and paragraphs. 
4) Headers/Footers/Automatic page 
numbering. 5) Justification/Centering. 
6) User defineable keyphrases. 
7) Supports both cassette and disk. 
8) Variable data - Form letters. 
9) Horizontal scrolling up to 
126 characters. 
I 0) Insert/transfer/erase 
Also available for Commodore 64 

Call or write for the 
store nearest you. 

BATTER~ES 
~nCLLJDED 
71 Mccaul Street 
Toronto, Ontario 
Canada MST 2X 1 
(416) 596· 1405 

columns of numbers. I 1) Add/subtract 
columns of numbers. 12) Supports most 
dot matrix and letter quality printers. In fact, 
a printer se t-up routine is supplied to 
take the b est advantage of the printer at 
hand. 13) French and Math technical 

character sets 
available. 
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The Anatomy 
Of Computers 

Tom R. Halfhill, Edi!or 

Computers are easier to understand when you 
know what makes them tick. Here's how the 
parts of a computer work together - often in
visibly- to create the results you see on the 
screen. 

Y
ou don't have to be a mechanic or auto
motive engineer to drive a ca r. And you 
certainly don't have to be an electrical 
engineer or programmer to use a per

sonal computer. 
But a little knowledge about what's going on 

beneath the hood of your VlC-20 or Commodore 
64 can go a long way when you' re trying to fathom 
how a certain program works- or why it doesn't 
work. A cryptic error message such as "?DEVICE 
NOT PRESENT ERROR" makes a lot more sense 
when you understand how a computer interacts 
with its various devices. And even if you aren't 
interested in programming, a basic understanding 
of computers can make it clear why you have to 
type certain commands at certain times, or do 
other things just because the manual says so. 

In many ways, computers are remarkably similar 
to the human brain, at least in terms of organiza
tion. Like the brain - which we call an "organ," 

although it is really several closely related struc
tures - a computer is a system of interconnected 
subsystems. 

Unlike the brain, however, which can perform 
many operations at once, most computers can do 
only one th ing at a time. This might seem hard to 
believe, especially if you've ever played a fast
action computer game in which dozens of objects 
seem to be darting around the screen simultane
ously. But it's true. Computers onJy seem to per
form many operations a t once because they work 
so quickly. Even the slowest home computer can 
easily carry out hundreds of thousands of instruc
tions per second. Simultaneity is an illusion. 

The main "brain" of a computer is the Central 
Processing Unit, commonly abbreviated CPU. The 
CPU perfvrms or supervises all the major func
tions of a computer. One by one, it fetches the 
instructions written by human programmers, 
works the math, stores the results, and looks for 
the next instruction. 

CPU size once determined computer size. 
Even today, the CPU of very large computers 
might occupy a box the size of a refrigerator. In 
early computers, those built in the 1950s and 
1960s, the CPU sometimes occupied a whole room, 
or even a building. The breakthrough which made 
possible today's personal computers came in 1971, 
when engineers managed to squeeze an entire 
CPU onto a single "chip" of silicon smaJler than a 
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fingernail. From this microprocessor was born the 
microcomputer. Genera lly speaking, a microcom
puter is defined as a computer which uses a 
microprocessor CPU, is small enough to fit on a 
tabletop, and costs less than about $20,000. 

There are many types of microprocessors . 
The VIC-20's CPU is a microprocessor designated 
the 6502. It was designed in the early 1970s by 
MOS Technology, now a subsidiary of Commo
dore. The 6502 is an extremely popular chip be
cause of its high speed and low cost (under $5 in 
quantity). The Commodore PET, SuperPET, and 
8032 models, as well as Apple and Atari com
puters, all use the 6502. The Commodore 64 uses 
a newer version of the 6502 called the 6510, iden
tical in all important respects to its predecessor. 

But a CPU alone does not make a computer. By 
itself, a CPU is like a disembodied brain - a small 
package of functionless "intelligence." The CPU 
must be connected to a few other subsystems 
befor~ it can qualify as a computer. 

The next most important part is memory. 
The CPU already includes a very small amount of 
memory, but not enough to make it usefuJ. So, 
the CPU is wired to a set of mej11ory chips. 

Memory followed the same evolution as 
CPUs - starting out as roomfuls of bulky vacuum 
tubes, then passing through the stages of transis
tors, integrated circuits, and finally silicon chips. 
In personal computers, there are two general types 
of memory chips: Random Access Memory (RAM), 
and Read 0 11/y Memory (ROM). There's a vital dif
ference to remember between RAM and ROM -
RAM needs a constant flow of electricity to maintain 
its memory, while ROM holds its information even 
when the power is turned off. 

Whenever your computer is switched off or 
"powered down," even for a split second, all the 
information held in RAM is instantly erased. 
Turning the power on agajn does not restore it. 
What's more, RAM happens to be where your 
programs are run. That's why, every time you 
switch on the computer, you must load in the 
program you want to use from a cassette tape or 
floppy disk, or else plug in a cartridge. Th~ pro
gram, a series of instructions for the CPU, 1s per
manently stored on the tape, disk, or cartridge. 
Typing the LOAD command copies the program 
from the tape or disk into RAM. 

ROM, however, is quite different. Lnforma
tion is permanently "burned" into ROM chips by 
the manufacturer. You cannot change or erase 
the information in ROM. ROM chips are used 
inside computers to store information which the 
computer always needs and must never forget. 
ROM chips also are found inside plug-in program 
cartridges. Some manufacturers prefer to store 
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frequently used programs - such as games - on 
cartridges instead of on tapes or disks, which are 
more easily damaged or worn out. Cartridges are 
also more convenient. When you plug in a car
tridge, its ROM chips (and the information they 
hold) become part of the computer, so there is no 
waiting for a tape or disk to load. 

The amount of memory in a computer de
pends on the number and type of memory chips 
it has. When people compare memory between 
computers, almost always they are refer.ring to 
RAM. Computers with more RAM can hold larger 
programs and m9re information, which generally 
makes them more powerful. 

For easy comparisons, memory is measured 
in kilobytes, abbreviated K. A kilobyte is 1024 bytes. 
A byte consists of eight bits, or binary digits. If 
you're unfamiliar with the binary number system, 
it's best to think of a byte as one character -a letter, 
a number, or a symbol. A kilobyte of memory can 
hold roughly a thousand characters. 

Comparing kilobytes of RAM is one way of 
estimating the relative power of various com
puters - but not the only way. The VIC-20 comes 
with SK of RAM, expandable to 32K, and the 
Commodore 64 has 64K of RAM. Does this mean 
a Commodore 64 is more than 12 times as powerful 
as an unexpanded V1C? It's not that simple. When 
comparing computers, remember that many other 
features besides memory must be taken into con
sideration, and that some features may be more 
important to some people than to others . 

E quipped with a CPU and memory, a computer 
is roughly equivalent to a human brain. But to 
make a computer (or a brain) really useful, several 
more parts are required. 

As a body has appendages, a computer has 
peripherals. These are devices attached to the CPU 
which enable it to communicate with the outside 
world, and especially with humans. Peripherals 
come in two types: input devices and output devices 
(some do both). 

You may be so familiar with some of these 
devices that you might not even think of them as 
peripherals. For instance, the keyboard. The CPU 
constantly scans this input device and checks if 
any keys are pressed. When you press a key, a 
keycode number is stored in a certai1:1 place in 
memory. The CPU reads this memory location 
and acts accordingly. Among the things it might 
do is display the character you typed on one of its 
output devices, the TV screen. The keyboard and 
the screen are the most basic input and output 
devices of the computer. 

One of the most important keys is RETURN. 
It derives its name from the carriage return key or 
lever on typewriters, and it re turns the cursor 
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CALC RESULI.lhe one spreadsheet guaranteed to turn 
your Commodore Into a powerful flnanclal tool. 
Offering you every feature found on other more 
expensive programs for much less the cost. 
Flexible ... you can view four different areas at once 
Versatlle ... customlze your own print formats 
Dlsttncttve ••• dlsplay beauttful color graphics 
CALC RESULT Advanced Is a three-dlmenslonal 
spreadsheet with built-In HELP function and 32 pages 
of memory. For the Commodore 64 $149.95. For the 
CBM™ 8032 $199.00. 
For first ttme users CALC RESULJ Easy gives you a fast way 
to perform flnanclal calculations- eastly. For the 
Commodore 64 $79.95. 
For a down to earth demonstration of either version visit 
your local dealer today. 
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(the moving whi te block) to the left screen margin 
when pressed. But it has an addeq function not 
found on typewriters-it tells the CPU to interpret 
whatever was just typed as a command. 

For example, type the command LOAD, with
out pressing RETURN. The word appears on the 
screen, but the computer just sits there . The CPU 
knows you typed the letters L-0-A-D - after all, it 
read them from the keyboard and displayed them 
on the screen - but the letters are meaningless. 
The CPU ignores them. 

Now press RETURN. Immediately, the com
puter displays the message, "PRESS PLAY ON 
TAPE." 

By pressing RETURN, you told the CPU to 
accept the letters on that screen line as a com
mand - specifically, a command to load a program 
from the cassette recorder. The CPU checked the 
recorder - similar to the way it checks the key
board - and discovered the PLAY button was not 
depressed. Then it displayed the appropriate 
prompt. Until you press RETURN, the computer 
ignores what you type, allowing you to correct 
typing errors or change your mind. 

The cassette recorder, of course, is another 
familiar peripheral - an input/output device. 
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When loading a program from tape, it acts as an 
input device (remember tha.t input/output is al
ways from the computer's point of view). When 
you save a program on tape, the recorder becomes 
an output device. 

You may have other peripherals in your com
puter system. A printer .is an output device. A 
joystick or game paddle is input. A disk drive is 
both input/output. So is a modern. It's easy to see 
that without peripherals, the most powerful CPU 
and memory would be utterly helpless - the com
puter would be blind, deaf, and mute. 

S o far, we've confined this discussion to 
hardware, the parts of a computer that we can 
actually see and touch. But the hardware is just a 
collection of silicon chips, circuit boards, wires, 

. metal, and plastic. It's like a human brain and 
body without Life; it needs something more to 
make it work. What it needs is software. 

Software is the programming which tells the 
CPU what to do and how to do it. Software is to 
hardware what the human mind is to the brain. If 
the software is poor, the computer may appear 
stupid, but the problem is really unexploited 





Figure 2: Computer Peripherals 
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po.tential. It's like an intelligent human with no 
knowledge. No matter how good a computer is, it 
won't appear much better than its best software. 

That's why software is such a critical issue in 
computing. In fact, if someone shopping for a 
computer has a certain application in mind, it 
often makes more sense to find the proper soft
ware first, and then buy whatever computer it 
takes to run it. Unfortunately, some people take 
the opposite approach and wind up disappointed. 

There are two main types of software for com
puters - and one of them is almost invisible to 
most users . Computer professionals, those who 
work with the big machines, refer to these two 
types as application software and system software. 

You' re probably very familiar with application 
software. This includes virtually any kind of pro
gram you can run on a computer: games, word 
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processors, educational programs, spreadsheets, 
graphics and sound demos, you name it. Diverse 
as they appear, they share one characteristic in 
common - they allow the user to do something 
with the computer, to accomplish some purpose, 
whatever that purpose may be. 

On the other hand, you might be somewhat 
less familiar with system software . You might not 
even know it exists at all. That's because system 
software runs "in the background," so to speak, 
performing housekeeping and other chores with 
little or no attention from the user. Without system 
software, the computer could not function. 

Returning again to our brain analogy, system 
software is roughly equivalent to the human in
voluntary ne·rvous system. Every moment of your 
life, your brain supervises routine housekeeping 
tasks that keep you alive: it regulates your heart 

, 
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and lungs, oversees the functioning of every organ 
from the pituitary gland to the kidneys, and even 
keeps its own house in order by allocating brain 
cells for memories and other purposes. Yet, all of 
these very sophisticated operations - operations 
that requ ire a roomful of our best machines to 
duplkate artificially - occur without a s ingle con
scious thought. If we had to conscio usly direct all 
these o perations, we could do nothing else. By 
regulating these functions in the background, the 
brain preserves our conscious minds for virtually 
anything else we care to think abou t or do. 

A computer works almost exactly the same 
way. System software - in particular, a progra m 
called the operating system - performs all the small 
but s ignificant tasks required to keep the computer 
functioning. Without any conscious effort or per
haps even awareness o n your part, the operating 
system program runs cons tantly in the back
ground, even when other programs a re running . 
Fortunately, this saves you a lot of tedious work. 

For instance, when you save or recall a pro
gram from disk or tape, the operating system 
takes care of the messy details involved in trans
ferring the data to or from the external device. 
Typing SA VE or LOAD seems s imple enough, 
but only because the operating system is doing a ll 
the dirty work. It's sort of Like you r brain com
municating with your arm. You can move your 
arm with a casual thought, and subconscious 
areas of your brain hand le all the complicated 
details of coordinating dozens of muscles and 
tendons. Because we aren't conscio usly aware of 
this going on, we take it for granted. So it is with 
the operating system. 

Also like the brain, the operating sys tem allo
cates memory to maintain order. When you type 
in a program, what keeps the last line you typed · 
from being stored in the same memory space as 
the previous line? The operating system. Actually, 
in this case the operating system is working to
gether with another piece of system software, 
BASIC. Yes, the BASIC language is a program 
just like a ny other, except that it runs in the back
ground. There are other " invisible" programs, 
too. If you have a disk drive, it requires a disk 
operating systen1, usually abbreviated DOS. To 
keep things working smoothly, DOS works hand 
in hand with the computer's own opera ting sys
tem for input/output operations. 

System software, of course, is not written in 
BASIC (after all, BASIC itself is one of these pro
grams) . Ins tead, system software is written in 
rnachi11e language - litera lly, the lang uage of the 
machine. Machine language consists of binary 
coded commands recognized by the CPU. Each 
type of CPU chip has its own machin.e language, 
usually incompatible with others. The CPU does 
not understand BASIC any more than it under-
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s tands Eng lish. When you run a program written 
in BASIC, BASIC translates or interprets each com
mand for the CPU, converting it into machine 
language. Usually thjg happens much faster than 
we can notice. However, very complex programs -
such as fast-action games with lots of animation -
can run very s lowly if written in BASIC. That's 
why practically all commercia l games and o ther 
programs are written directly in machine lan
guage. Th is is h arder than programming in BASIC, 
but since the computer doesn't have to interpret 
each command, execution is hundreds or even 
thousands of times faster.. 

If you a re interested in lea rning more about 
machine language, see "Machine Language For 
Beginners," a regular column in COMPUTE!'s 
Gazette . 

Jf the operating syste m, BASIC, a nd DOS are 
programs, you may be wondering why you can't 
recall ever loading these programs into your 
computer. 

Remember RAM and ROM? System software 
is usually permanently burned into the ROM 
chips - the o nes that never forget . Whenever you 
switch on the computer, these programs a re up 
and running a utomatica lly . But this is on ly for 
convenience. It's important to realize that the 
computer's m emory could consist entirely of 
RAM, in which case you'd have to manually load 
the opera ting system and BASIC from d isk or 
tape each time you switched on the computer, 
just as you do with any other program. 

In fact, this configuration is possible with the 
Commodore 64. It has 64K of RAM, and some of 
this RAM space is normally overlaid with ROM 
(which is why there is only about 39K of RAM 
free for programming). A few POKEs can disable 
the ROM and give you the full 64K of RAM to 
play with - but your program will have to take 
care of all the complex housekeeping once handled 
by the now-absent operating system. And since 
BASIC is gone, too, your program must be written 
entirely in machine language. Only the most ad
vanced programmer can handle this. 

So, if system software is analogous to the 
human involuntary nervo us system, it's easy to 
see why application software is comparable to the 
brain's conscious thinking . Freed by the operating 
system and other background programs, the com
puter can focus the remainder of its power on 
executing whatever applica tion program you care 
to run - anything from the most sophisticated 
data base to Space Invaders. The brain-computer 
analogy shouldn't be carried too far, but it's safe 
to conclude that, like a brain, a computer wi ll 
appear only as "intelligent" as whatever is on its 
mind. CW 



Gypsum Caves is the new computer 
challenge from AdVENTURES. More than just 
another 2 minute shoot-'em-up, Gypsum 
Caves requires timing, common sense, and 
concentration. One game may last hours or 
even days. 

The player attempts to negotiate the twists 
and turns of the caves, using objects found 
along the way to traverse the obstacles and 

solve the riddles leading to the mysterious 
final room. Color graphics and sound complete 
the experience. 

Gypsum Caves 
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TELE GAMING 
Today And Tomorrow 

John Blackford 

''Telegaming" means playing computer games 
with two or more computers linked electroni
cally, usually over phone lines with modems. 
Already, there are telegames which dozens of 
enthusiasts can play at the same time, ex
changing moves across the country. But as 
home computers grow ever more powerful, 
and as data communications speed up, what's 
in store? The immediate prospect: improved 
versions of existing games. On the horizon: 
wholly new concepts in telegaming. 

J 
ommy's tendrils twitched in irritation -
someone was trying to interfere with 
him, someone who knew his true identity. 
His irritation grew to worry, then fear. 

He'd been in the underground fo r three years 
without discovery. How could ... who could have 
leaked the secret that he was a member of the 
telepathic super race of Slans, part human, part 
mutant? 

Jommy's worry grew in tolerable. When he 
could stand no more, he uttered the words that 
he somehow knew had saved him before. He 
whispered: GAME END. 

He felt the familiar blackness, the dizzying 
sense of dislocation. As his eyes cleared, he rec
ognized the small room piled with baseball gear 
and the yellowing paper copies of his father's old 
computer magazines. A familiar voice was calling: 
"John, john Cross, you take off those vidphones 
and get in here for dinner this minute." 
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Y ou probably won't see a game such as Slan 
anytime thissideof2001, but advanced telegaming 
is definitely on its way. With the number of home 
computers in the United States at four million 
and rising fast, there's a growing pool of com
puterists who are searching for new uses for their 
equipment. Telegaming could attract many of 
them because it allows people to communicate 
with others over great distances - through the 
medium of their computers. 

A game such as Sla11 would be the ultimate in 
videogaming - a convincing simulation of reality, 
with a complete town or even nation in high
resolution graphics as the playfield. Each character 
in the game w.ould have a unique personality 
created by a rtificial intelligence programs. Some 
would be computer-generated automatons. 
Others would be game players who, within the 
bounds permitted by the character, would be free 
to act as they pleased in the game world. 

Computers linked via high-speed data lines 
could display the game action to your eyes through 
special "vidphones." Sound exciting, or kind of 
scary? Let's hope there'll always be an OFF switch 
in case the illusion gets too real. 

But telegaming today is ages from anythjng 
like that - it's still in the horse and buggy stage. 
Today's game designers are thinking not so much 
of what can be done someday as what can be done 
tomorrow. 

Despite a ll the recent advances in computer 
technology, we are stiJI only a few years past the 
times when the first computer games were fur
tively played late at night on university and cor-

, 
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EWORLD'S 
HICSTECH 0 

You'll never see Infocom's graphics 
on any computer screen. Because 
there's never been a computer built 
by man that could handle the images 
we produce. And, there never \\ill be. 

We draw our graphics from the 
limitless imagery of your imagi

nation- a technology so power
ful, it makes any picture 

that's ever come out of a 
screen look like graffiti 

by comparison. And 
nobody knows how 
to unleash your 
imagination like 
Infocom. 

Through our 
prose, your 
imagination 
makes you part 
of our stories, 
in control of 
what you do 
and where you 
go-yet unable 
to predict or con

trol the course of 
events. You're 

confronted with 
situations and log

ical puzzles the like of 
which you won't find elsewhere. 
And you're immersed in rich envi
ronments alive with personalities as 
real as any you'll meet in the flesh
yet all the more vivid because 
they're perceived directly by your 
mind's eye, not through your exter
nal senses. The method to this 
magic? We've found the way to plug 
our prose right into your psyche, and 
catapult you in to a whole new 
dimension. 

1}1ke some tough critics' words 
about our words. SOFTALK, for 
example, called ZORK~ III's prose 

"far more graphic U1an any depiction 
yet achieved by an adventure with 
graphics." And the NEW YORT< 
TIMES saw fil to print that our 
DEADLINET" is "an amazing feat 
of programming." Even a journal as 
video-oriented as ELECTRONIC 
GAMES found Infocom prose to be 
such an eye-opener, they named one 
of our games their Best Adventure 
of 1983. 
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porate mainframes. At first, even TV-type moni
tors were rare; the early text-only games were 
played out on terminals which used paper print
outs instead of screens. 

Later, minicomputers began to find their way 
into small businesses, and enterprising people 
who may once have played Star Trek on campus
began selling computer time to eager game 
players. Some of these games were the ancestors 
of telegames, and they worked like· this: 

You would order a game by mail or purchase 
it in a s tore. The package included a ru le book and 

People will become 
extremely agile in 

Interfacing in hundreds 
of ways with games 

achieving total physical 
involvement. 

a mai li ng address. By a certain date, you mailed 
in your move. The game company collected the 
moves made by players around the country and 
ran the game program on their computer with all 
the new moves added . The computer printed out 
the results, and the results were mailed back to all 
the players - who then sent in the next move. 

And so the game would proceed, in ponder
ous two-week or monthly steps, a remarkable 
combination of high-tech and old-tech. 

T hcse kinds of games still have their adherents, 
and a company by the name of Flying Buffalo has 
been running them for 13 years, growing all the 
while. Based in Scottsdale, Arizona, Flying Buffalo 
now has several thousand players around the 
United States engaged in an increasing number of 
games. Star Web, a space game, is currently quite 
popular, though Star J:,ord, with its color printouts 
of each move, is starting to ca tch on. 

Founder Rick Loomis hopes to speed up the 
games by adding a bit more high-tech. Right now, 
a sma ll percentage of players send in their moves 
via "electronic mail," by hooking their personal 
computers or communications te rminals over 
phone lines into The Source. Loomis wants to 
increase the percentage and improve the games. 
"We're looking at a way to call in moves by phone 
and get updates on moves already made," he 
says . 

Even with electronic mail, games such as 
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those offered by Flying Buffalo proceed slowly. 
Interest is generated by the strategy involved and 
the overall concept of playing against scores of 
opponents. What you miss in action on the screen, 
you can make up fo r by getting d eeply into the 
game. Mastering the stra tegy gives a feel for the 
game's scope. 

However, a game of this type could evolve 
into a more realistic simula tion with the addition 
of sophisticated screen graphics. P layers could 
study an expanded game area (much larger than 
a single screen), even though the positions of the 
game pieces would change, say, only once weekly 
or monthly. 

Altogether different is the arcade-type game; 
it is played in "realtime" (with instant response), 
typically by one or two players against the com
puter. The telegame version could be played on a 
host computer, such as the mainframes operated 
by CompuServe, or in concert with another per
sonal computer at a remote loca tion. 

''T he most exciting possibility is where you 
get multiplayer games," says Bernie DeKoven, a 
games designer fo r the Children's Television 
Workshop. 

At present, the most established games of 
this type are to be found on CompuServe. In ad
dition to the company's list of single-player games 
are Mega Wars and SpaceWars, two space games 
that permit many players a t once to interact in 
realtime. The host computer has a vast 3-0 map 
of space on which it tracks the players. Each player 
sees only a lo_cal sector, but when two or more 
players come within range of each other, the host 
computer signals them. They can radio each other, 
fight, or run. 

SpaceWars is bette r for beginners, because of 
its streamli ned command structure. McgnWars, 
with extensive commands and complex ru les, is 
nearly impossible to master in one sitting. Sti ll, it 
attracts regulars who become so familiar with the 
game that they can instantly recognize the user 
ID of many other playe rs (each CompuServe sub
scriber has a unique user ID). 

"We have a guy who works for us who loves 
MegaWars," says Larry Shelley, CompuServe's 
manager of entertainment technology. "But every 
time he would sign on, the other players would 
recognize his ID as someone who was in-house 
from CompuServe - and they would gang up on 
him. If someone got in trouble, he would ca ll in 
the coordina tes of our guy's planet, and people 
would come in and blow it away." 

Shelley thinks this sort of thing is actually one 
of the reasons for the popularity of multiplayer 
telegames. Arcade games have instantaneous 
response and fast action, but are usually played 
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LAST NIGHT, 39 MUSICIANS HAD A 
COMPUSERVE CONFERENCE, SO DID 31 M.D.S, 
49 SPORTS FANS AND 640 APPLE POLISHERS, 

AND No ONE HAD To LEAVE HOME. 
The Electronic Forum, 
Cheaper than Long Dis tance 
and Much More Rewarding. 

Every night on the CompuServe 
Information Service, professional 
and social groups discuss a wide 
range of subjects. From what's new 
in medical technology to what's 
nouvelle in continental cuisine. 

And every day more computer 
owners who share a common 
interest are discovering this exciting 
new way to exchange ideas and 
even transfer hard copy data. 

And besides electronic forums, 
they leave messages for each other 
on our national bulletin board, 
"talk" informally on our CB simulator; 
and communicate via CompuServe's 
electronic mail. 

But best or all, in most cases, 
CompuServe subscribers gel all or 
these state or the art communications 
options, plus a world or on-line 
information and entertainment for 
the cost of a local phone call plus 
connect time. 

To become part or this nexible 
communications network. all you 

need is a computer. a modem and 
CompuServe. CompuServe connects 
with almost any personal computer, 
terminal, or communicating word 
processor. 

To receive an illustrated 
guide to CompuServe and learn how 
you can subscribe. contact or call: 

ConlpuServe 
Consumer lnfu:m.tt(ir Service PO Sox ?0212 
5000 Ar l'IQIO<l Ccnlt~ 0 vO Co'umbus OH 4J220 

800-848-8199 
1nQ11ocn1G14 457090? 



in isolation by a single person. "The advantage of 
multiplayer games is the people-to-people inter
action," he says. 

Software designer Greg McNickle .of Uni
tronics believes telegaming can support "love 
relationships, frie ndships, everything." I-le says, 
"Imagine you've drawn something on the screen 
that you like- and it goes into a network where 
others can draw and add to the origina l image. So 
you have two or more individuals who are relating 
to each other's art a nd thus are invi ted toward 
each other- maybe to get in touch in person." 

The main hindrance to telegames now isn't a 
lack of willing players, but a lack of money. Equip
ment is expensive. An it:iformation service must 
purchase powerful computers, defray:ng the cost 
with subscriptions and connect fees. Creating 
new types of games may require new equipme nt, 
improved communica tions lines, or expensive 
high-resolution screens for home users. Jt might 
even require upgrading the entire telephone 
system, which wasn't designed for high data 
volume. "The concept is there," says DeKoven. 
"But I guess it takes awhile for the technology to 
catch up." 

Another problem is the lack of s tandardiza
tion between computer types . "Software should 
be compatible between machines," says Terry 
Bradley, a vice president and co-founder of Sirius 
Software. He hopes the next generation of home 
computers will have s tandard voice and graphics 
chips to aid the tnrnsfer of games between 
machines. "Right now it is a tiny market," says 
Bradley. Sirius will write software for telegaming 
once the market develops, he says, but the com
pany isn't out to create the market. 

One company that is already selling te legaming 
software is Adventure International. The game, 
Co111111bat is a tank battle that's played between 
two home computers equipped with modems. 
The unique thing about it is that people with dif
ferent computer types can s tilJ play one another. 
Each player loads a version of Co111111lmt designed 
for the particular computer. Because the com
mands a re s tandardized, different versions can 
communicate via phone, allowing the players to 
engage in a realtime battle with simple graphics. 

To get around the limitation of slow data 
transfer over phone lines, designers are searching 
for fresh ideas tha t won't require exorbitan t cash 
outla ys. CompuSe rve recently announced an 
improved type of multiplayer game that has color 
graphics and true perspective. If the enemy's 
ship flies across your bow, you'll see it flash across 
your screen - but his view will show your ship 
moving away on the left side of his screen. If you 
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accelerate, objects will begin to pass by more 
rapidly. CompuServe's Shelley says all this takes 
place at a leisurely h·ansmission rate of 300 baud. 
The secret, he adds, has to do with ge tting objects 
to move on the various screens without send ing 
gra phics information over the phone lines - which 
would slow the pace lo a crawl. 

Simutron, of Vista, California, pla ns to get 
around the telephone bottleneck by el iminating it 
from their system. Instead, the company has de
signed a franchise syste m to dis tribute such games 
as Stnr Trek, licensed to them by Paramount. Each 
franchise would conta in 16 to 32 intelligent termi
nals tied to an on-site computer. Action would be 
fast, arcade-quality, and completely shared among 
the terminals. High-quality computer graphics 
backed by special effects from videodiscs would 
combine to form a multiscreen presentation at 
each playe r's s tation. There's even a provision for 
voice and video communica tion among stations. 
You can ca ll up your Klingon enemies in the heat 
of battle (and see their ugly faces) to discuss sur
render terms . 

"We fee l we are taking one of the firs t s teps 
toward the electronks of the future," says Simu
tron marketing director Dave Jenkins. The syste m 
is essentially complete, the interior design of the 
franchise outlets is fin ished, and the final touches 
are being added to the computer graphics. The 
holdup, again, is capital. People are excited by 
the idea, but are reluctant to pul up money for 
such a new concept. Right now, Simutron is 
negotiating lo combine the centers with the res
taurants of a large chain. 

lf the effort does get off the ground, Jenkins 
says Sirnutron could hold national tournaments, 
using special high-speed communications links 
between centers . The cost of this would rule out a 
permanent hook-up, and besides, Jenkins thinks 
people would rather play with their friends than 
a s tranger in another city. 

Another way to get around the expense of 
topnotch telegames is to open them up to aud ience 
participation. DeKoven envisions a sports analogy 
where some game players would become experl, 
or even go professional. Viewers around the coun
try could tune in for a fee to watch their favorite 
videogame stars do battle in high-resolution 
graphics. "People could follow the games on their 
screens, perhaps even inte ract in some way -
possibly in fo rm a playe r of dange r," he says. 

/\t the expert level, players could control the 
game on many levels - hea rt rate, a lpha brain 
waves, and eye movement might each control 
different aspects. "People will become ex tremely 
agile in interfacing in hundreds of ways with 
games," says DeKoven, achieving "total physical 
involvement." 
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TIMEWORKS provides 
software for Commodore 64 
Computers in five categories: 
Entertainment, Education, 
Programming, Home 
Management and Business 
Systems. 

Your favorite dealer should 
be stocking TIMEWORKS 
programs by now, but if he 
doesn't have what you want, 
just let us know. 

Tl 
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4GREAT 
STRATEGY 
GAMES 

For your 
Commodore 64 

If you're looking for more out of your 
personal computer than shooting at a 

bunch of space bugs, look to 
TIMEWORKS. 

Timeworks, masters in the development 
of "strategy" programs, will challenge 

your gaming skills to their maximum! 
You can stay alive if you don't think, but 

... you won't stay alive long! 
Can you accept our challenge? 

Write for the FREE illustrated 
TIMEWORKS catalog. 

TIMEWORKS, INC., 
405 Lake Cook Road, Deerfield, IL 60015 
(312) 291-9200 
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Downloading Games: 

A Step Toward 
Telegaming 

P hone lines can be used to distribute games 
as weJI as play them. Games and other pro
grams can be downloaded from a remote com
puter to the user's personal machine. This 
has some advantages. When you play the 
game on a host computer, you pay an hourly 
fee for connect time, the time actually spent 
on-line. But if the game is downloaded, you 
can· play it at your leisure . 

Establishing this tvvo-way link for dis
tributing software may be an intermediate 
s tep toward full-fledged telegaming. For 
although it will be some time before sophisti
cated real time telegaming is practical in the 
average home, downloading software on a 
mass scale is possible today. 

"What the consumer will exp eri.e nce 
most readily is downloaded software," says 
Bernie DeKoven, game~ designer for the 
Children's Television Workshop. DeKoven 
feels that many of the possibilities in tele
gaming require too much expensive tech
nology to be likely to succeed in the im
mediate future. 

Several companies are readying plans to 
distribute games and possibly other software 
over the phone system. Control Video Cor
poration recently announced plans to sell a 
modern that plugs into the Atari 2600 video 
game machine (of which there are about 11 
mill ion in American homes). The service, 
called Gameline, would transmit popular 
games for a fee. The game programs have 
built-in counters limiting their use to a certain 
number of plays. After the a llotment is used 
up, the game stops working. This keeps the 
retailers happy, because people who like the 
game can still purchase a permanent version 
locally. 

D ownloaded software could be distributed 
in other ways, too. Cable TV makes a good 
medium for transmitting games because 
coaxial cable carries a tremendous amount of 
data - making possible games -yvith superior 
graphics. Since game graphics eat up so much 
memory, a delivery system employing low 
baud rates (transmission speeds) would take 
much too long to download extended 
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graphics. Not so with cable. 
Starting December 1, some cable TV 

customers will be able to subscribe to the 
Games Network, a new system for down
loading computer games into homes. For 
$14.95 a month, subscribers will lease an 
Apple-compatible terrn inal with 64K of mem
ory. A menu of 20 to 40 games displayed 
continuously on the TV screen will show 
w hat's ava.ilable. Each month, the selection 
is updated with new games. 

To receive a game, you type a choice on 
the terminal, and the Games Network trans
mits the program through the cable. The 
program is sent in coded form during the 
vertical blanking interval, the split-second that 
elapses between frames on the TV set (visible 
as a black horizontal bar that rolls up or down 
your screen when the vertical hold is out of 
adj ustment). By send ing the game during 
the blanking interval, the broadcaster avoids 
disrupting the menu d isplay. As the signal 
comes in, the terminal decodes it, and the 
game is ready to play. It cannot be stored 
permanently, however - it must be down
loaded for each playing session. 

This kind of two-way cable has many 
possible applications. Several power com
panies are even looking at the technique as a 
means of reading m eters without having to 
send anyone out to a customer's house. Since 
the power companies could save considerable 
sums this way, there's more incentive for 
two-way cable. And that could spread such 
offerings as the Games Network. 

A nother possible means of distributing 
games is over FM radio. "The FCC has re
leased so man y new bands for FM, it's now 
possible to devote sta tions to the continuous 
broadcast of games," says Terry Bradley, a 
vice president and co-founder of Sirius Soft
ware. The station could repeatedly broadcast 
its entire selection of games, day and night. 
Using a "radio modem" and decoder, the 
computer could l.ocate the desired program, 
decode it, and store it in memory for later use. 

But Bradley s uspects this type of mass 
distribution would be vulnerable to airwave 
piracy. If the radio modem/decoder could 
be copied fairly easily, anyone could receive 
the signals, not just subscribers. "There's 
no way to control it," he says. "lt's like 
satelli te TV." 

Bradley thinks one solution would be to 
program commercials into the games -
perhaps during the intermissions between 
levels. 



But none of this will take place - accord ing to 
scientist and fu turist Robert Jas trow - "until fiber 
optics get into the home." 

Why fiber optics? Fiber op tics a re bundles of 
g lass fibe rs thro ugh which light can be flashed, 
transmitting massive a moun ts of da ta at s tupen
do us rates. In some cities, s lender fi ber o p ti cs nrc 
replacing bulky copper cables fo r telephone trunk 
lines, though it could be the end o f the century or 
beyond before fi ber optics en ter the home . When 
they do, data tra nsfer will jump from hundreds of 
b its per second lo megabits . 

At that point, a udio communica tion cha nges 
to video all over the coun try," says Jastrow . 
"People will be able to communicate by video in 
realtime, w hich will have a rea lly decen tralizing 
effect on our coun try . We' ll return to the o ld idea 
of the cottage." 

Thus, we may be headed fo r a n era w hen 
work, shopping, information ga therl!_1g, and rec
rea tion will a ll be centered around the home -
borne on fl icke ring threads of ligh t. "Pretty soon 
our society is going to get on a real in formation 
high," says Siri us's Bradley. "Now, man is so 
mobi le . We jus t hop around th is p lane t. Bu t we 
are using up our resources. The home is going to 
be designed more fo r pleasure, a nd people will 
spend more ti me at home." 

Such a n era would be cond ucive to tele
gaming. With powerful con1pute rs in every home 
a nd communica tions Hncs capable of flashing 
photo-qua li ty images a nd g raphics a round the 
world , massive nation wide o r wo rldwide tourna
ments could flourish. If yo u wished , you could 
follow the action a round the g lobe, watchin g, as 
hour by hour new players awoke fresh from a 
n ight's s leep a nd s igned on lo p lay . ® 
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computer at the right height and 
position for easy comfortable 
operation. 
The fold up locking door keeps 
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Twist tabs on the back of center 
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HOT WARE 
A Look At This Month's Best Sellers 

And The Software Industry 

Kathy Yakal, Editorial Assistant 

Th ls Last Th ls La st 
M onth M onth Month Month 

Commodore 64 Entertainment VI C-20 Entertainment 
1 /1m1pman (Epyx) 1 1 Clroplifler (Creative) 1 
2 Zork I (lnfocom) 2 2 Graverobbers (Victory) 
3 Frogger (Sierra On-Line) 3 Gridnmner (HesWare) 3 
4 Temple of Apslrai (Epyx) 3 4 Shamus (Hes Ware) 2 
5 Zork II (Infocom) 5 Adve11 I u re Pack I (Victory) 
6 Repton (Sirius) 6 A11nilrilntor (Victory) 
7 Gridnmner (Hes Ware) 
8 Turmoil (Sirius) 
9 Zork Ill (lnfocom) 10 VIC-20 Home/Business/Utility 
10 Deadline (Infocom) 

1 Ho11selrold Finance (Creative Software) 5 
2 HES Writer (Hes Ware) 3 

Commodore 64 3 HES Mo 11 (Hes Ware) 

Home/Business/Utility 
4 Home Office (Creative) 2 
5 Turtle Graplrics (HesWarc) 1 

1 WordPro3 Plus/64 (Professional) 1 6 T01"L. Label (TOTL) 
2 HES Mo11 (Hes Ware) 7 6502 Professional Develop111e11t Kit 
3 Dain Manager (Timeworks) 2 (Hes Ware) 7 
4 Money Manager (Timeworks) 2 8 Quick Brown Fox (Quick Brown Fox) 

5 6502 Professional Development Kif 
(Hes Ware) 

6 Personal Finance Assistant (Rainbow) 
VIC-20 Educational 7 HES Writer(HesWare) 6 

8 Ho11seltold Finance (Creative) tie Computer Conch (BEST) 
9 Inventory 64 (Computhings) tie Type Attack (Sirius) 
10 TOTL. Text (TOTL) 5 2 To11clt Typing Tutor (Taylormade) 3 

3 Flnslr '11 Spell (Qumax) 5 
Commodore 64 Educational 4 Flnslr '11 Mat/1/M11ltiplicntio11 (Qumax) 

1 Kinder Comp (Spinnaker) 2 
2 Fncemnker (Spinnaker) 3 
3 Hey Diddle Diddle (Spinnaker) 4 
4 Touclt Typing Tutor (Taylormade) 5 
5 Coco (Hes Ware) 1 
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Software for the VIC 20 ™ 

and Commodore 64 TM 



This month we examine some of the factors 
that either make a software product a best seller 
or banish it to the bargain bins. We're also 
continuing to look at some of the trends that 
have emerged over the summer. 

You've probably seen numerous best seller lists 
for books, movies, records, TV shows, and other 
forms of entertainment. Usually they stay almost 
the same for weeks or even months on end as 
you look in va in for any significant changes. 
"Geez, when is that Wayne Newton album going 
to move up from No. 39? It's been there fo r 
weeks!" Or, "Why doesn't someone knock that 
Richard Simmons book out of first place?" 

Not so with home computer software. For a 
number of reasons, a game that was on top of the 
list one month can fa ll right off the charts the next. 
And vice versa. What are the reasons? 

Avnilnbility!Visibility. Say there's this grea t 
game made by a small company with very little 
funds for marketing and even less for advertising. 
The company could try to get some local stores to 
sell it or make it available by ma il orde r. Both of 
these methods work, but chances are not good 
that it would get the exposure necessary to really 
make it move. · 

Now Jet's say the game is bought by someone 
who works for a major distributor. The distributor 
sees it, starts t·o carry it, recommends it to his 
retailers, and (if it's tru ly a great program) sud
denly it starts selling. The effectiveness of mar
keting and distributing, especially in a still
maturing market such as home computer soft
ware, is tremendously important. Visibility and 
availability are absolutely essential to success. 

Tecl111icnl Problems. Again, because this is still 
a very young industry, there are a number of 
technical problems related to both hardware and 
software that affect the market. If a computer 
undergoes a series of upgrades that subtly change 
certain operating characteristics- as the Commo
dore 64 has - a game programmed for one model 
may not work properly on another. Technical 
problems can also affect supply of software. One 
distributor complained last month that he could 
not get a single copy of one of the current best 
sellers because the manufacturer was having 
trouble with cartridge production. This had a 
definite impact on the HOTWARE list. 

Other Fnctors. Various other things may influ
ence a program's market performance: whether 
its visual impact leads individual retailers to run 
demo copies on computers in the store; the quality 
of the program's packaging; the reputation of 
the software publisher; " word of mouth" adver
tising, especially through user groups; pricing; 
and even, to some extent, best selle r lists such 
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as HOTWARE. 

Sophisticated Packaging 
W~'re ?eginning to see a higher level of sophisti
cation m the way software, particularly game 
software, is being packaged . A good example is 
lnfocom, which was singled out by one distributor 
we contact every month. Electronic Arts, a new 
company whose games have not yet appeared on 
the HOTW ARE list, is another. 

Educational Software 
Educational software is beginning to pick up. In 
spite of all the computers being used in classrooms 
these days, and for educational purposes in the 
home, educational software does not seem to 
move as well as games or business/utility pro
grams. For one thing, there has been much less to 
choose from, especially compared to entertain
ment software. 

Companies such as Spinnaker are changing 
that. Programs like Fncemnker and Kinder Comp 
(both of which appear on this month's HOTW ARE 
list) are often praised by our sources. In the first 
week that one of our sources stocked Spinnaker 
programs, they outsold all his other educational 
software combined. 

Trend To Strategy Games 
Racking up 100,000 points or gobbling up all the 
little dots or saving Earth is a heroic accomplish
ment, but based on the sales trends we're seeing, 
gamers a re looking for challenges tha t involve 
more brains and strategy. This is not to say that 
action games are out; they will always have a 
following. But strategy games are definitely 
moving in. 

Commodore 64 HOTWARE 
/11111p111n11 and Zork I continue to hold first and 
second place in the entertainment category . Temple 
of Apshai slipped to fourth place, and its former 
third-place position was snapped up by a new 
entry this month: Sierra On-Line's Frogger. 

Sirius Software is creating some competition 
fo r Epyx and Infocom, which have been domi
nating our HOTWARE list. Last month's Fnst 
Eddy and Squish 'em dropped off the list this month, 
but were replaced by Repton and Turmoil. Hes
Ware's Gridnmner is back on the list again, taking 
the No. 7 position. · 

In the home/business/utility category, 
Word Pro 3 Plus/64 retains its No. 1 position, in 
spite of all the competition coming into play. New 
Commodore 64 owners are hungry for home/ 
business-oriented programs, and there are plenty 
of software companies willing to supply them. 
Timeworks, which had two best-selling games 
last month, stays on the charts with Data Ma11nger 



Be Amazed! 

Telengard: How low can you go? 
We've created a subterranean monster. Fi fty 

stories low. 
That's the number of levels in the TELENGARD 

dungeon. 
Each labyrinthine level holds hundreds of dark chambers 

and lomb·like corridors for the mlghly adventurer to ex· 
plore. ll goes without saying l hal a shlfling collection of 
hideous monsters with unpred iclable behavior patterns can 
make life in the TELENGARD maze qui le interesting-and 
frequenlly quite short! 

Using \vits, magic and true gril, your character delves 
deeper and deeper into lhe deplhs of TELENGARD in lhis 
realllme fantasy role-playing gam e. Avallable on casselle 
for Commodore® 64. Alaric•1 t-lomc Computers (401~) . 

TRS·80''1 Mods. I / Ill (.32 1\) and l't::'J'(-> 200 1 (32K) for a 
ghou lish $23.00. 48K disketlcs for Apple® IL Atari® , Com· 
modore" 64 and TRS-80~ available also. for $28.00. 
AND fOR T H OSE WHO D ON'T D IG UNDERGR OUND GAMES ••• 
There'!> B· I NUCLEAR BOMBER. a nall·olllng solitaire simulation 
of a manned B· I on a mission over lhe Soviet Union. Your plane b 
equipped with six Phoenix Mil>sile:.. a one megaton warhead and 
order:. l o re taliate! Casselle fo r Commodore 64. Atari Home Com · 
f>UlCrl> (32K). Tl99 / 4 & 4A (16K), VIC·20 ( 16K). Timex / Sinc lair I 000 
( 16 KJ. and TKS.80 Mods. I / Ill (I 6K) arc available for an explosive 
$1 6.00. Diskette versions for Apple (48K), TKS·80 (32K), Alari (24K) 
and IBM (48K) just $2 1.00. 

NUK f WAR: Defend your country by m assive espionage efforts. or 
by building j et fighter bombers. missiles. submarines and AllM's. 
Your cold and calculating computer will choose its own strategy! 
Casselle for Commodore 64. VIC·20 ( I 6 K). TRS·80 Mods. I/ Ill ( 16K) 
and Alarl I Jome Computers just $ 16.00. 
FOOTBALL STRATEGY: Anhnalcd action on a scrolling field. A 
head·l o ·head challenge or solitai re as you select the best o frenslve 
or defens ive plays in response to your opponent. Commodore 64. 
Atari Home Computers (32K) and TRS·80 Models I / Ill / IV ( 16K) 
cassetle for $ 16.00. Atari (.32K). IBM (64K) and TRS.80 Models 
I / Ill / IV (.32K) diskettes available al $2 1.00. 

T .G.l .f.: Thank Goodness ll's Friday! Avalon Hill's new party game 
for one l o four players recreating an oflen·not-so·typical week in 
lhc lives of lhe working c lass. 11alf lhe fun ls just making il from 
Mondny to Sunday. Commodore 64. Atari Home Computers (40K) 
cnsscllc for a meager $20.00. Atari dlskclte (48KJ for $25.00. 

A VAILABL E WHEREVER GOOD COMPUTER GAMES ARE 
S OLD or ca ll Toll -Free: I (800) 6.38·9292.for t he name of a 
slorc near you. Ask for Operalor C. 

mie~ocomputer ;ame ® 

a Division of the 

Avalon Hill Game Company 
45 17 Harford f<oad. 13alllmorc. MD 212 14 U.S.A. Earth 

• Tr.1'1cmurk~ or Tandy Corp .• Apple Compulcn. CommOdOre tsu~lness Machines. W.l rnc r 
Cnmmunlcations and hllc r11..1Clo nal Uuslncss Machines. 

11·1 
NUCLEAR 
BOMBER Bii 

11111 
OUALITY 



and Money Manager in third and fourth place. 
Hes Ware is still a strong competitor in this cate
gory; it takes second, fifth, and seventh places 
with HES Mon, the 6502 Professional Development 
Kit , and HES Writer. Computhings, which had a 
best seller in its Dome Business last month, appears 
again with a program called inventory 64. Rainbow 
Software debuts this month with Personal Finance 
Assistant in sixth place. 

Spinnaker is still producing the best educa
tional software, according to our HOTW ARE 
sources; Kinder Comp, Facemaker, and Hey Diddle 
Diddle claim the top three spots this-month. It 
appears, though, that Scholastic may be stiff com
petition for Spinnaker. One of our sources says 
that Scholastic's packaging is phenomenal, and 
the programs themselves are excellent. 

VIC-20 HOTWARE 
It's almost as difficult to get information about 
best-selling VIC-20 software as it was to get the 
same information a few months ago about Com
modore 64 software. Not for the same reason, 
though: VIC-20 software is avaiJable, but people 
don't seem to be buying as much of it at the same 
places anymore. Most of our sources are specialty 
retailers and distributors, and the bulk of VIC-20 
software sales seems to be shifting to the discount 
stores (as discussed in last month's HOTWARE).e 

Simply hook up ADDON 
to your Commodore 64. 
Then forget it. 
ADDON mokes it easy for 
you to work with numbers. , 
To add, subtract, multiply and · 
divide them. 
It even has omnidirectional 
cursor keys for easy maneuverability. 
ADDON. Because Time Is Money. 
And theit's what counts. 

From: CJ 
OUALITY 

1.1Purcn 801 S. Victoria Ave .. Suite 105 
Ventura. CA 93003 (805) 656-1330 
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The Automatic Poof reader /1/.. 

;\ 

BANISH TYPOS 
FOREVER! 

Charles Brannon, Program Editor 

The vast majority of letters and telephone calls 
we receive from readers concern our program 
listings. Many readers have trouble getting 
the programs to work. All listings are generated 
with a computer and a printer directly from 
fully tested, working versions of the programs, 
yet many readers continue to experience prob
lems. To solve a lot of frustrations on both 
ends, COMPUTE!'s Gazette introduces "The Auto
matic Proofreader" - a revolutionary new way 
of entering programs that alerts you instantly 
if you've made a typing error. 

We all know it's hard to type in a program 
correctly the fi rst time. Seemingly trivial typin g 
errors can cause drended ERROR messages, or even 
a system crash (the keyboard will not respond to 
RUN/STOP-RESTORE). Usually the only way to 
recover from such a crash is to reset the computer 
by turning it off, then on again - wiping out the 
memory and all your typing in the process. 

Even when you locate and correct the mistyped 
lines, there always seem to be more errors lurking 
in the hundred-odd lines of the program. Sometimes 
you feel like giving up. 

Elusive Errors 
Some errors arc almost impossible to spot, espe-
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cially for beginners who know little or nothing 
about programming. For instance, can you spot 
the mistake in this li ne? 

100 PRINT RIG HT$("00" + MIO$(STR$(V),2,3) 

He re's how it should read: 
100 PRINT RIGHT$(" 00" + MIDS(STR$(V),2),3) 

Did you catch the difference? A right paren
thesis was missing afte r the number 2. (A left 
pa renthesis must always have a ma tching righ~ 
parenthesis. If you add up all the p arentheses m a 
statement, you should get an even number.) 

An Impossible Dream? 
The strong point of computers is that they excel at 
tedious, exacti ng tasks. So why not get your com
puter to check your typing for you? An impossible 
dream? 

Not with "The Automatic Proofreader." 
Nestled within your YIC-20 or Commodore 64, the 
Proofreader automatically checks every line you 
type in. It displays a number at the top of your 
screen. Thjs number, ca lled the cliecks11111, corre
sponds to the line you've just typed . It represents 
every character in the line summed together. A 
matching number in the program listing Jets you 
compare it to the checksum that the Proofreader 
displays. A glance is all it takes to confirm that 
you've typed the line right. 



,.,,.-

WHAT GA'ZINE 
fAMILY GROWS UP 

WllHTHE 
~DORE 

't\C!O"'AND8'? 

MCOMPUTEI 
;r,~ \\U~l.1 CAT IONS 

Ouu newest rmagazine, COMPUTE/' s Gazette for Gommoclore, is written for 
the beginning consumer of personal computing. Each monthly issue will bring 
you interesting features, exciting news, intriguing new products, and more. 

You'll find software news, best seller rankings in the recreational and educa .. 
tional areas, and interviews, overviews, and industry views. 

Tutorials for beginners, advanced games for non .. programmers, and intro .. 
ductory help for fledgling computer users. 

And best of all you'll still find COMPUTE!, our monthly resource and appli .. 
cations magazine for intermediate and advanced users. 

COMPUTE!'s Gazette for Commodore and COMP.UTE!1 We won't out .. 
gt.row you .. • w~'ll gt!OW with YOt~: . 

Use the attached post c:;ttd or cail Toll Free soo .. 334 .. 0868 today to start 
your subscription to COMPUTE!' s Gazette for Commodore. 

12 monthly issues, Subscription Price $20 US, $25 US in Canada, else .. 
where, Air Mail, $45 US. 
Ofhcr chan as nn i~ndt:nt $UpplitT of quallrr proJum rcprdin11 
the 0.Jlllm<:..ioh! personal (l(111lpu!11r svm~m•. COMPU111 r11hl1C1Ul111u 
'5 in no way U9ueiated with Ccmmodorc Buslllt:S$ Machines, Inc. 

<.:.1mm0Jbrc, VIC.20, nml Comn1<-..:l11"" 6i ill~ 1rndc11111tb o( 
(.Aimmo®re auAll\CS!I Madunn. Inc .• nriJ/or O.·mmodt1rc 
l:'.ko:tronu;~ Lrmhc:J. 



The Automatic Proofreader is a small machine 
language program that resides in a relatively safe 
area of memory, the cassette buffer. It will remain 
there until you tum off your machine, or run 
another program tha t uses the cassette buffer. 
Loading or saving BASIC programs from tape or 
di sk will no t affect it. 

Entering The Automatic 
Proofreader 
lf you have a VIC, ty pe in Program 1. Program 2 
is fo r Commodore 64 users. There's only one small 
catch - the Proofreader can' t check itself, so be 
extra careful to type it in correctly in the first place. 
Since it is a machine language program, be espe
cially diligent. Watch out for typing extra commas, 
a letter 0 for a zero, and check every number 
ca refu lly. Fortunately, the Proofreader is a short 
program, so you should have no trou ble. 

When you've typed in The Automatic Proof
reader, SA VE it on tape or disk at leas t twice before 
tunning it for the first time. If you mistype the Proof
reader, it may cause a system crash when you 
fi rst run it. By SA VEing a copy beforehand, you 
can re-LOAD it and hunt for your e rror. Also, 
you' ll want a backup copy of the Proofreader be
cause you' ll use it aga in and aga in - every time 
you enter a program from COMPUTE!'s Gazette . 

When you RUN the Proofreader, the program 
will be POKEd safely into memory. Then press 
RETURN on the line the cursor is sitti ng on to 
activate the Proofreader. If you ever need to reac
tiva te it, just enter the command SYS 828 and 
press RETURN. 

Using The Proofreader 
Now, let's see how it works. LIST the Proofreader 
program, move the cursor up to one of the Jin.es, 
and press RETURN . If you've entered the Proof
reader correctly, a number will appear a t the top
left of your screen. 

"Auto1i1atic Proofreader" displays a checksum number in the 
11pper-left comer of the scree11 that tells you immerlialelv if 
you've typed a progm111 li11e i11correclly. just compare t71e 
checksum to tlte /~ EM 1111111/Jer i11 the printed listi11g. 

checksum), and check the number displayed at 
the top of the screen against the checksum number 
in the listing. If they match, go on to the next line. 
If they don' t, there's a mistake. You can correct 
the line immediately, instead of waiting to find 
the error when you RUN the program. 

The Proofreader is not picky with spaces. It 
will not notice extra spaces or missing ones. This 
is for your convenience, since spacing is generally 
not importan t. But occasionally proper spacing is 
important, so be extra careful with spaces, since 
the Proofreader will ca tch practica lly everything 
else that can go wrong . 

There's another thing to watch out for: if you 
enter the line by using abbreviations for com
mands, the checksum will not match up. But there 
is a way to make the Proofreader check it. After 
entering the line, U ST it. This eliminates the ab
breviations. Then move the cursor up to the line 
and press RETURN. It should now match the 
checksum. You can check whole groups of lines 

10 A=l:B=72:PRINT"SCORE= ";SC ~ this way. 
Checksum When you're done with the Proofreader 

Don't type this disable it by pressing RUN/STOP-RESTORE Chold 

Try making a change in the line, hit RETURN, 
and notice that the number has changed. All VIC 
and 64 listings in COMPUTE!'s Gazette now have a 
number appended to the end of each line, for 
example " :rem 123". Don't enter this statement. It is 
just for your information. The "rem" is used to 
make the number harmless if someone does type 
it in. It will, however, use up memory if you enter 
it, and it will cause the checksum displayed at the 
top of the screen to be different, even if you en
te red the rest of the line correctly. 

Just type in each line (without the printed 
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down the RUN/STOP key and press RESTORE). 
If you need it aga in, enter SYS 828. It will then be 
ready once again to act as your personal typing 
aid. 

Checksum programs are not new in computer 
magazines. But until now, there was nothing like 
The Automatic Proofreader - it shows you in
stantly, as soon as you've entered the line, if you've 
made a typo. We hope that the proofreader makes 
your program entry both faster and easier, and 
that you'll never have to face another frustrating 
ERROR message. 

See program listings on page 145. a 





Gordon F. Wheat 

"Oil Tycoon" is a fascinating strategy game 
with multiple difficulty levels and hundreds 
of play possibilities. For the unexpanded 
VIC and the Commodore 64. It requires one 
joystick. 

You are P. ). Uing and you are about to make big 
money in the petroleum business, but drilling for 
oil is not as easy as it sounds. There are obstacles 
you must overcome in order to make a profi t. 
There are shale formations that grind away your 
pipe. You can blast through them, but your dyna
mite is li mited. Pockets of natural gas sometimes 
collect where you have previously pumped out 
the oil. Hit one of these and your oil rig goes up 
with a bang. There are also "devils" that live in 
the oil. They take a dim view of your draining 
their caverns. But you won't give up - because 
you are the O il Tycoon. 
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I designed "Oil Tycoon" to be as much fun 
fo r parents as it will be for children. Since the 
game is not based on reaction time but rather on 
strategy, it helps even the score fo r the "arcade 
dropouts." Your strategy will slowly build, and 
before long you will be rolling in cash or attaining 
high scores, however you wish to look at it. 

Loading Procedure 
Oil Tycoon will run on an unexpanded VIC, and 
there's another version for the 64. The VIC version 
fi ts in SK of memory because it is actually two sepa
rate programs. The fi rst program displays a brief 
review of the control features and a few simple 
warnings, along with the message "PLEASE 
WAIT FOR FURTHER INSTRUCTIONS." At this 
point it POI<Es into memory the custom character 
information and the machine language portion of 
the game used for reading the joystick position. It 
protects this a rea of memory from BASIC, then 





Drilli11g into an underground reservoir of oil i11 tile VIC 
version of "Oil Tycoon." Note the little red devils lurking in 
tile p11mped-011t caverns. 

~OA'?s and RUNs the second program, erasing 
itself m the process. When this is completed, the 
message "PRESS STOP ON TAPE" appears at the 
bottom of the screen and the program waits until 
you comply. 

Because of the Commodore 64's much larger 
memory, the 64 version is one completely self
contained program. 

Dif flculty Levels 
The next screen displays the high scores attained 
for each of the eight difficulty levels. The program 
will return to this screen after each game. Your 
score and the difficulty level of the game you have 
just completed are displayed at the top of the 
screen. 

At the bottom of the screen you will see 
"DIFF. LEVEL 12345678." Choose the d ifficulty 
level by moving the joystick left and right and 
pressing the fire button when the number of the 
difficulty level you want is blinking. Level one is 
primarily for small children. l would recommend 
that seasoned gamers begin with level two. The 
higher the difficulty level, the more difficult the 
game becomes. The various conditions for the 
eight difficulty levels are as follows: 

Level Sticks of Pieces Invisible 
Dynamite per of Shale Shale 

Oil Rig 

1 3 20 No 
2 2 20 No 
3 3 30 No 
4 2 30 No 
5 4 20 Yes 
6 3 20 Yes 
7 4 30 Yes 
8 3 30 Yes 

Playing Oil Tycoon 
After you choose the level, the oil field is drawn 
on the screen. It will be different for each game; 
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you should never see the same screen twice. For 
each game, you receive five oil rigs, each of w hich 
has 20 length s of pipe and a number of s ticks of 
dynamite, depend ing on the difficulty level you 
choose. 

In the upper-left corner of the screen are the 
oil rigs you have remaining. In the upper-right 
corner is your score. Between these are the slicks 
of dy~amite you have remaining for the oil rig 
now m play. The second line displays the unused 
le~gths .of J?ipe f~r the o il rig now in play. As you 
drill, this pipe will be used one length at a time 
and will be replaced as you withdraw your drill. 
~he lower portion of the screen is the playing 
field. Yellow squares are dirt, black squares are 
oil, and the irregular squares are shale. 

Move the joystick left and right to position 
your o il rig over the column you want to drill 
through. To drill, pull the joystick down. To with
draw the drill , push the joystick up. You cannot 
move the oil r ig while there is drilling pipe in the 
ground. You cannot bore through shale, devils, 
or off the bottom of the screen. If you try, your 
drill will be ground up, and you will lose that 
length of pipe for the oil rig in play. This becomes 
very important in difficulty levels above four, for 
the shale is invisible and looks like dirt. At these 
levels, it is very easy to lose most of your drilling 
pipe before you realize that you are trying to drill 
through shale. 

Also try to avoid driUing through empty 
spaces from which you have previously pumped 
oil. Natural gas can collect in these empty spaces 
and may cause an explosion when you try to drill 
through them again . 

Controlling the fire button takes some getting 
used to, because it does three things. As you bore, 
if the e nd of the dri ll ing pipe is in oil or an empty 
space, pressing the fire button causes your oil rig 
to start pumping. If the end of the pipe is in dirt, 
pressing fire drops a stick of dynamite down the 
pipe. If you are not drilling, or if you have fully 
withdrawn the pipe, pressing fire replaces your 
current oil rig with one of your remaining rigs. Be 
careful - it .is easy to lose valuable rigs. Rep lacing 
your oil rig with a new one is useful main ly when 
you have used up your allo tted dynamite for the 
rig in play, or if you do not have enough pipe 
remaining to reach pools of oil near the bottom of 
the screen. 

Use your dynamite to blow up shale, devils, 
or dirt. Note that when you drop dynamite down 
the pipe, it will continue to fall until it hits one of 
these three obstacles. This means that if there is 
oil or empty space directly below the tip of the 
drill, the dynamite will fa ll out of the bottom of 
the pipe and through this space until it hits shale, 
a devil, or dirt. 



Distributor 
inquiries invited for USA end 

Canada : P lease contact us for 
further information 

inquiries invited for U SA end 
Canada: Please contact us for 

further information 

, 



Extending the drillii1g pipe town rd deep reserves of oil in 
"Oil Tycoon," 64 vers1011. . 

Pumping OU 
When you pump, all of the oil in adjacent spaces 
to the sides and above the level of the drill bit will 
be pumped out. In other words, all squares of oil 
connected to the one you are pumping will also 
be pumped out only if they lie directly above or to 
the sides of the oil being pumped. Any squares of 
o il below those which are being pumped out will 
remain where they are. 

If you uncover a devil while pumping, it will 
blow up your oil rig. If you try to pump a pool of 
oil which is at or below the level of an uncovered 
devil, and which is directly connected to the devil's 
space, it will also blow up your rig. 

The deeper the oil, the more it is worth when 
you pump it out. An extra oil rig is awarded for 
each $100,000 you acquire. In addition, if you 
pump out all the oil on the screen and then retract 
your pipe, you will be awarded an extra oil rig 
and a new screen is drawn. 

Entering The Program -
VIC Version 
REM (REMark) statements were excluded in Pro
gram 2 to conserve memory. For those who are 
interested in studying the routines, a summary is 
presented at the end of this article. 

If you do not want to go through the trouble 
of typing the entire game into your computer, 
simply send $3 and a blank tape in a stamped, 
self-addressed cassette mailer to: 
Gordon Wheat 
200 S. 7th St. 
Denton, MD 21629 

To enter the VIC version of Oil Tycoon into 
your computer, type in Program 1. SA VE the pro
gram on tape and VERIFY it. Now remove that 
tape, without rewinding it, and place a second 
tape in the cassette. SA VE and VERIFY the pro
gram on this tape. As before, do not rewind this 
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tape and do not RUN the first program. Type NEW 
to erase the first program and type in Program 2. 

It is ven; important that all BASIC statements 
be abbreviated when entering the second program 
or you will quickly run out of memory. Look in 
your manual to see how BASIC statements are 
abbreviated. SAVE and VERIFY this program on 
both tapes. You should now be ready to play Oil 
Tycoon. 

After LOADing the first program, do not 
press STOP on the cassette recorder; it will stop 
by itself. When the first program is RUN, it will 
LOAD and RUN the second program. 

This is the first game program I have written, 
and I have been programming for only nine 
months, so any comments or ideas would be 
welcome. 

Special thanks to Rick Capacio for his many 
hours of tes ting. 

Breakdown of Routines - Program 2 (VIC Version) 

Lines Routine 

1-4 Game initialization. 
5-23 High score screen, difficulty selection. 
24-25 New oil rig. 
26-29 Drill. 
30-33 Secondary loop. 
34-39 Primary loop. 
40-45 Withdraw pipe. 
46-60 Pump. 
61-68 Upper screen update. 
69-77 Drop dynamite. 
78 Natural gas. 
79-81 Exploding pipe and rig. 
82 Bell sound. 
83-84 Explosion sound. 
85-86 Devil. 
87-92 Screen setup. 
93 Explosion picture. 
99 Drilling sound. 

See program listings on page 145. 8 

FOX~®l}"lf'" Presents ..... JPrSjte B~ter "' 
For the Commodore 64-

The user affectionate sprite development program. Menu
driven. mono/multicolor sprites. joystick/keyboard, tape/disk. 
20K w/FAST machine language routines. Over SO commands: 
ROTATE (any angle 0 • 360). INVERT/OBVERT, SHIFT, SYM· 
METRY, AND/OR. REVERSE, REVIEW, MOVIE (animation). 
Create and edit up to 128 sprites per file. For programming 
efficiency and FUN! Includes theGame Maker· automatically 
prepares a base for game development. 

Cassette $29.95 (US F d ) 
Disk $34.95 · · un s 

FOX~®l1'ir 
P.O. Box 507 
Deer Patk, Texas 77536 
(713) 473·6723 

A Division of Foafue System&. Inc. 



• ~ .. ~,,,... ~~-"' '· ... ....:~'Z·.(.(.\ 
. . --:·:::~:.:?:· .. ~:~~,.:;. 

·-~:~"-:..-. .... · · Just released for the Commodore 64~ Also available - Surf, and Particle Beam War. 
. ~~~:~~·~~; See your local dealer, or order direct from: 

·:i~1~~'-..v.··.~· (;>~/A ~V©.AA Software 
. ~~' .. .. : .. •:·. . ... "' . :· .. ~ .... : 

. ~~~~i :;(. ".'. 

1116-A 8th St. • Suite 155 • Manhattan Beach, CA 90266 • (213) 379-8686 
Send Check or Money Order . 

Specify Tape or Disk. Add $2.00 for shipping. Calif. residents add 6.5% tax. 
·~: .... -,. },· ,,,:! 
. ,_ .. ··~· .. · :-· ..... --- ..... .... __ 
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For VIC And 64 
Robert l. Lyk ins · 

" Re-Beep" is a Simon-type game written origi- continues. If you can't do it th e second time either, 
nally for the unexpanded VIC-20. We've added you get the raspberry and th e computer starts a 
a translation for the Comm odore 64. new sequence. 

"Re-Beep" is a game fo r the VlC-20 and Commo
dore 64 tha t will truly keep you on your toes. An 
increasing amo unt of concentration is required to 
keep yo ur score rising . You 1T1ust dupli ca te the 
ever-lengthening tone sequence the computer 
gives you by pressing the sp ecial function keys in 
the correct order. 

1f you correctly dup licate the sequence, yo ur 
score will increase by one. (You receive one point 
for each beep in the pattern .) The compute r w ill 
then add a note to the o ld pattern, and you must 
then attempt the longer sequence. The computer 
s tarts with one note, which is easy enough. Soon , 
however, you w ill be hea ring a befuddling series 
of beeps. Can you hold ou t fo r the maximum 127 
notes the computer can play? Probably not. I feel 
lucky if I ma nage to score 20 points. For the mem
ory experts, however, the re is a way to increase 
the no te capacity to 255. We'll discuss this la ter. 

When your me mo ry fa ils, a ll is not lost. The 
computer w ill sound a buzzer, tell you to try again, 
and then re play the sequence for you. Who says a 
computer can' t be humane? If, despite the trauma 
of blowing your first try, you regain yo ur concen
tration and p roperly play the sequence, the game 
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Advanced Features 
Several features incorporated in to this Simon-type 
game make it better than many. Firs t, it remembers 
your high score until you erase the program or 
turn off the computer. Some patterns are easier to 
remember than others, and you may find that 
you d o not score nearly as high on one game as 
on another. The computer keeps and displays 
your high score so you will have a goal to shoot 
for in succeeding games . 

A second feature is difficul ty selection. You 
may select from three levels which de termine the 
speed a t which the notes will be sounded . Begin
ners and young children will probab ly d o best on 
level one . Level three requires a quick wit, so level 
two is a good compromise. It is no t slow enoug h 
to become boring, nor so fast that it will make 
you bli nk and say, "What was tha t?" 

Pe rhaps this game' s best feature is tha t it has 
a two-p layer optio n . Most computer games seem 
designed for only one player. With Re-Beep , you 
may elect to play w ith another pe rson. If so, the 
computer will ask the name of each player and 
provide a separate scoreboard for each . The hig h 
scores are also displayed separately . 

Player one begins, and his scoreboard number 





In this VIC game of "Re-Beep," player CT has just been 
tripped up by a 11ine-to11e pattern - b11t he gets a second 
chance. 
(1) is lit until he loses. The computer then lights 
the second scoreboard number (2) and begins a 
new sequence for player two. When player two's 
concentration fails, play is switched back to player 
one and his scoreboard. Play thus alternates be
tween the two scoreboards. 

If only one person wishes to play, the com
puter will skip the name request, display only the 
top scoreboard, and will not light a scoreboard 
number. This allows maximum concentration on 
the task at hand. 

Opposing teams could be formed if more 
than two wish to play. Each scoreboard will hold 
12 characters fo r the name or names, but if two 
are used, they should not be separated by a comma 
due to the computer's INPUT characteristic of 
disregarding anything after a comma. A slash (/) 
should work fine, however. 

How It Works - VIC Version 
This program employs a technique known as string 
concatenation - the addition of two strings. (A 
"string" is a group of characters.) In this case, 
STR$(R) is added to S$, the string containing the 
information the computer uses to p lay the series 
of notes. R is a random number from one to four, 
inclusive, corresponding to one of the four func
tion keys, and is selected by line 230. It must be 
converted into a stri ng by STR$(R) so that it can 
be used in a sequence of numbers. 

For example, if 5 = 0, 5$ = 11 11
, firs t R = 3, then 

R= 4, then: 
Numeric Addition String Concatenation 

S=S+R S$=S$+STR$(R) 
s = 0 + 3 = 3 5$ =II II + II 311

=
11 311 

5 = 3+4=7 SS=" 3"+ 11 411 =" 3 4" 

In this example, R first corresponds to func
tion key FS (3), then to F7 (4) . Adding three and 
four numerically results in the number seven, 
only one numeral which has no corresponding 
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"Re-Beep" for the Commodore 64 uses the built-in synthesizer 
to generate tones. 

key. But concatenating the strings as in line 240 
provides a sequence of selected R values which 
do have a corresponding function key and tone. 

Using lines 260 to 300, the computer plays a 
series of tones and lights up the green rectangles 
corresponding to the function keys. It does this 
by converting each number in 5$ into a numeric 
value (Q) in line 270. Line 290 sends the program 
to one of four note-playing and rectangle-lighting 
subroutines, depending on the value of Q. The 
handy ON-GOSUB statement replaces four 
IF . . . THEN statements. If Q= 1, the program 
GOSUBs to the first line number, 480. U Q = 2, it 
GOSUBs to the second, etc. 

The NEXT statemen t in line 300 repea ts the 
process if Line 260 indica tes there is more (de
pending on the LENgth of 5$). Perhaps you 
noticed in the string concatenation example that 
the numerals were preceded by spaces. This is 
because STR$(R) puts a blank space in front of the 
numeral, and a LENgth check will bear this out: 
LEN(STR$(4)) = 2. Of necessity, then, the FOR
NEXT loop begin ning in line 260 starts with 2 and 
STEPs 2 so that line 270 won' t read a blank. If you 
wish to slow the game, you can start the loop 
with 1 and eliminate the STEP portion of the state
ment. This will result in Q having a value of 0 
every other time, which will not play a note. Leav
ing in the STEP portion will result in line 270 read
ing blanks only, and line 290 will never execute a 
tone subroutine. 

After all the notes in 5$ have played, lines 
310-350 get the player' s response on the function 
keys, play the appropriate notes with the same 
subroutines, and build F$. Line 370 compares the 
LENgth of the player's string (F$) and the com
puter's string (S$). If they are the same LENgth, it 
means the player has played as many notes as the 
computer and further comparisons are made. If 
not, the program returns to line 310 for more 
player input. 

r 
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It's our way of introducing you 
to DATA 20. 

As the leader in price/performance peripherals for 
Commodore 54rM and VIC 20,1M we want you as a loyal cus

tomer. So to encourage you to sample our 

-

dd-ons, we're giving away our 
WORD MANAGER soft
ware when you purchase 
any DATA 20 DISPLAY 
MANAGER or VIDEO PAK 

to expand your Commodore to 80 columns. 

What's so great about WORD MANAGER? 
The table tells the tale. This DATA 20 exclusive gives you 

powerful features found only on the most expensive word 
processing systems including mail merge, block move, 
search and replace. And we've written our word processing 
in machine language for fast execution and low memory 
requirements. 
Compare the Top 
Three 
WORD MANAGER 

Word Pro* • 
Quick Brown Fox™ • • 

·Most standard serial or parallel printers require interface. not supplied. 

Best of all, WORD MANAGER is exceptionally easy to 
use. A self-adhesive feature strip for function keys makes 

most commands one-key simple, eliminating 
awkward prompts and menus. 
What you see is what you print. 

With our professional 80-column ~"'~~"'"~llli. 
format, your printed product 
duplicates screen output 
precisely. You see center- 1~ 
ing, left justification and ~ 
other features as they 
will print. So you'll save 
time, save paper, and 
get the exact results 
you want! 

WORD MANAGER is really something-for nothing! 
Get it free with your DISPLAY MANAGER or VIDEO PAK 
from DATA 20. See your dealer or write: DATA 20 
CORPORATION, 23011 Moulton Parkway, Suite 810, 
Laguna Hills, CA 92653. 

DATA --~ 
C 0 RP 0 RAT I 0 N =-==:=-

Price/ Performance Peripherals 
Commodore 64 and VIC 20 are trademarks ol Commodore Electronics. Ltd. 
Ou1ck Brown Fox is a trademark ol Quick Brown Fox. 
WordPro is a registered trademark ol Professional Software. Inc. 



Line 380 determines whether or not the 
player's sequence is correct. If not, i t allows the 
player to try again if E = 0, then changes the va lue 
of E to 1. This causes the program to skip the "Try 
Again" routine if the player fails the second time. 

Linc 400 catches this and sends the program 
to the end-of-game routine. If the program can 
get by lines 380 and 400 without being diverted, 
the player has played the sequence correctly, and 
the program enters the scoring routine. The pro
gram then adds another numeral to S$ and the 
tone sequence lengthens. The process repeats. 

For Mnemonists 
Allowing STR$ to put blank spaces in S$ and F$ 
actually wastes half the memory available for the 
tone sequence, limiting it to 127 notes, though 
this quanti ty should prove to be more than ade
quate for most players. Perhaps a few readers 
have real ly extraordinary memory capabilities. If 
so, the following will increase the challenge of the 
game. If not, at least it illustrates what can be 
done to solve the waste problem and may be useful 
in other applications. 

To fi ll S$ and F$ with useful numbers (and 
obtain 255-note capacity), onJy the numeral and 
not the blank space in STR$ should be added. 
Thjs is accomplished by using the RIGHT$ func
tion as illus trated in lines 240 and 320-350 below. 
In this instance, the farthest right character from 
STR$, the numeral, is added to the tone string 
ins tead of the whole of STR$. 

C hange the following lines for 255 no tes: 

240 S$=S$+RIGHT$(STR$(R) , l ) 
260 FORL=lTOLEN(S$) 
320 IF Z$= "( Fl)"THENGOSUB480:F$=F$ +RIGHT$ 

(STR$ ( 1 ),l) 
330 IF Z$= "( F3 }"THENGOSUB540:F$=F$+RIGHT$ 

(STR$(2),l) 
340 IF Z$= "{ FS} "THENGOSUB600 : F$=F$+RIGHT$ 

( STR$(3) , l) 
350 IF Z$= "( F7 )"THENGOSUB660:F$=F$+RIGHT$ 

(STR$(4), l ) 

Other Techniques 
Level of p lay is determined by the value of LV (1-
3), INPUT early in the program (line 50). Certajn 
lines in the program employ delay loops that in
corporate LV. LV is squared and is then used to 
divide the loop length number. On level one, the 
number is divided by one - no change. If LV =2, 
the number is d ivided by four (LV2

), substantially 
reducing the delay . And on level three, the 
number is divided by nine . 

Loops are also employed to print multiple 
items on the screen. The title display is created in 
this manner by line 40. Different print colors are 
obtained by POKEing 646, L. Lines 150 and 160 
pri)1t the function keys' F numbers and matching 
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g reen rectangles. Using this techn ique can be a 
memory saver. 

Note that line 130 uses a WAIT statement 
rather than the more familiar 130 GETA$:IF A$ = 
""THEN 130. You should experiment with this 
before pu lling it in your own programs, however, 
because the results are somewhat unpredictable. 
(See "Hints a nd Tips" in this issue.) Memory lo
cation 197 conta ins keyboard information. Using 
W AJT 197,64 will cause the program to wait until 
any key is pressed, including the RETURN key, 
w hich may s ti ll be down from INPUTing in line 
60 or line 80. This problem is solved by using 
number 32 ins tead of 64. Now, about half the 
keys will cause the program to continue, including 
the space bar. The RETURN key will have no ef
fect. Using ano ther number may cut out more 
keys or may be ineffective in s topping the progra m 
at all. 

You may have noticed that some PRI NT s ta te
ments do not have ending quotation ma rks. They 
are unnecessary on the VIC and 64 at the e nd of a 
line, unless used to define the length of a series of 
blank spaces. 

Also unnecessa ry many times is the REVERSE 
OFF command. If the PRINT statem ent is not 
fo llowed by a semicolon, REVERSE is automati
cally switched OFF when the stateme nt ends. 
Line 769 is a REMark, but without the REM. lt is 
unnecessary because the program never reaches 
this line, and so never detects the syn tax error. 
The Unes fo llowing it are subroutines, and line 
760 sends the program to a line above it. These 
techniques can also save memory. 

Readers who would like a tape copy of this 
program (VIC version only) may send $5 for a 
copy retu rned postpaid or $3 with a blank tape 
a nd a self-addressed , s tamped mailer to: 

Ro/Jeri L. Lykins 
P.O. Box 8140 
Anchorage, AK 99508 

See program listings on page 148. If} 

GENEALOGY 
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NEW 
VICTM Software VICTM VISA• 

C RIC KET • From the company that brought you Asteroidz, Munchman and a host ol other 
blockbusters. We now present CRICKET. This is a challenging game wtth a cast or characters you ~~-:.!. ..t~ 
will love and hate. All you have to do is get Cherp from one side ol the road to the river and then A, ~ 
"'°" tho ri""· Not oo fMtthough. fo" YOU "'""o Ogu" o"' how to dodg< th"""""d g<tto . (,c .'Ji-\ '·· . : 
Hitch a ride across the river and jump from one to the other. Keep a sharp eye out !or Ade the Gator. {. , 
the center. Then how are you going to get across the river? Look here comes a log-evenaturtle. -~- · 

He loves to have crickets for lunch. How many times can you get across the road and river. You will · I 
have to work as fast as you can. Time limit and bonus. You will find this game addictive and 
challenging and it will entertain you with hours of fun and enjoyment. $ 14.95 

BUG Bl.AST . If you think Centipede was fun - look out for BUG BLAST. A new and last action 
arcade game with realistic smooth act ion, quality hi-res graphics and trouble. Its very calm as the 1------------------ ---t first wave a ttacks. Only a few bugs to kill. Just shoot thru the cactus and wipe them out. After a lew 
attacks you !eel you have everything under control. Now the a ttacks really s tart. Those protection 
areas have to go. Blast away. Will they ever s top? OK - the BUGS got me this time. Now its my 
turn, Just one more time - BUG BLAST - Now its your turn to get even. $14.95 

BOMB'S AWAY· Can you stop him? The crazy bomber drops the bombs from the top or the 
screen. You get 3 buckets to catch them. Before you know it bombs are falling so fast you wonder 
when he will s top. Just when you think you have him under control your bucket gets smaller. Is your 
hand quicker than your eye? Special $9.95 

PARATROOPER· You are the only one left to stop them. The sky is lull of enemy choppers. 
Paratroopers keep dropping into your area with non-stop barrage of enemy troops. They are out to 
destroy you. This new game is an unbeatable blend of arcade action and quick thinking strategy. 
You must make every shot count - don't be to last on the trigger. Every lime you hit a chopper or+----------

~---------! paratrooper you get extra points. Wait until you see the climax of this game - you won't believe it! 

PARATROOPE 

~ / This is a multiple skill level game with razor-sharp graphics and sound. $ 19.95 

MOW· Get ready for the fast and furious ac tion of the craziest mower you have ever seen. How 
much grass can you cut? Joystick moves your mower around as fast as you dare. Watch out for 
granny's dafodils and grandpa's radio antenna. $14.95 

COSMIC C RUZER · Bring the coin·op game into your VIC. 3 Scenarios. Your Cruzer moves over 
a mountainous landscape & into a tunnel of surface · to · air missle, silos and ground . to . air 
weapons. If you can make it in and out of the tunnel you fly into the asteroid field. Drop bombs and 
fire missiles at the fuel dumps to keep your fuel supply up. If you are really good you can get to the 
base and try, to destroy it . We don't know of anyone that has hit the base yet. Maybe you will be the ~---------
1st. Cosmic Cruzer is a fun filled magnificently rendered home video game that will last for months 
of challenge. Highly addicting. Hi-Res Graphics, Color & Sound. S PEC IAL PRICE. $ 14.95 

S PACE PAK ·Can you survive? 3 space games with the sights and sounds of arcade games. The 
M 0 W excitement builds as the action is un-ending. Blast away at everything ,in sight. The alien attacks will 

-----------1 s top at nothing to destroy you. Prepare for battle, there is no escape, unless you can help. Can you 
survive? Hi-Res, Color, G raphic & Sound. Joystick or keyboard. $19.95 

ALIEN INVASION • Invaders from space are attacking your home planet. Hurry and man your 
lasers and prepare your robot forces for the inevitable a ttack of the Alien Invaders. The excitment 
builds as you command a battery ol missile bases in a bunker. Each invader has a laser aimed right at 
you. Will they ever s top. Only you can save the Galaxy. You can compete with 4 people in the solar 
system. There are 20 levels ol play. If you destroy the Aliens in the correct order you will receive 
bonus points. Can you get the top score? $ 14.95 

TARGET COMMAND · The whole West Coast is being bombarded and only you can save it. You 
are at the controls of the missile launcher and hold the destiny of our country in your hands. It takes 
a cool head, not hand and fast reflexes to zap those missiles right out ol the air. Get ready to 
pulverize atomize and vaporize them. Oh, my God, those warheads are heading right for our 

ALIEN ammo dumps. They are everywhere. NO ONE CAN SAVE US - EXCEPT YOU. You mus t move 
INV ASI 0 N your laser into position and lire as fast as you dare. Time limit with arcade s tyle excitement. Protect 

------------1 your ammo at all costs. 10 levels of play. $ 14.95 SPACE PAK 
SNAKEOUT ·Slip your snake into position and score by chomping the blocks. Watch the way you t----------
slither because your escape routes get smaller. 2 Bonus games included. $14.95 

HEAD-ON· Please do not buy this game ii you are the type that says 1'11 play it just one more time-. 
Players have been known to start playing HEAD ON at 8:30 p.m. and at 2 a.m., wonder where the 
time went? Have you ever tried to explain to someone why you played a game for five and a half 
hours. We know ol no remedy for the addiction to HEAD O N except to beat the VIC on level 9. No 
one has done it, YET, will you? We think not. Move your car as fast as you can dare around the 
tracks. You get 3 cars and MUST avoid the compuier car. Points !or the most dots covered. Bonus 
cars, nine levels ol play. $ 14.95 

·, 



INSIDE VIEW . 

Marc Blank 
The Programmer Behind Zork 

Kathy Yakal, Editorial Assistant 

Don't call lnfocom a "softwar~ 
publisher." Or its creative staft 
"game programmers." Thifl 
month's "Inside View" looks at 
the rather unusual evolution oi: 
a staff of game designers and 
the unique products they are 
creating. 

Take a look at any software best
seller list. Chances are you will 
see a great number of games that 
involve gobbling up little dots, or 
shooting at something that's try
ing to annihilate you, or working 
your way through mazes. -..._ 

There is another kind of com- Marc Blank. 
puter game that has developed 
quite a following over the last few years: the ad
venture game. "We're the only people committed 
to that sort of game," says Marc Blank, 28, vice
president of Infocom and th!.! programmer behind 
Zork. "I'm happy to be doing something that no 
one else is doing." 

To date, lnfocom has seven products on the 
market: Zork I, II, and III, Starcross, Deadline, Sus
pended and Witness. All adventure games. And all 
successful. "Our adventures are more like books 
than games." says Blank. "They are a va lid form 
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or entertainment, a new kind of 
fiction." 

Early Inspiration 

Blank's personal i.nterest in ad
venture games goes back to 
when he was an undergraduate 
at the Massachusetts Institute of 
Technology in the mid-1970s. 
He, along with people aU over 
the country, played the original 
Adventure (written by Don Wood~ 
and Willie Crowther, who were 
then at Stanford) on huge main
frame computers. Adventure re
quired a tremendous amount of 
memory - about one megabyte. 

This original adventure 
game was based loosely on the Dungeons and 
Dragons theme-a fantasy that requires its players 
to take on the personas of other characters as they 
engage in an imaginary trek through a castle, 
seeking treasure and warding off monsters. 

The major interaction in this large-scale fa n
tasy game was two-woi:d commands typed in by 
the players on their own terminals at home and 
transmitted through a modem over the phone 
lines. The computer played the role of the dun
geon master; it knew where all the treasure was 



Out of thin air they begin their rampage. 

Wave after wave they tumble tqward you 
when you least expect 'them! ~ 



hidden and all the da nger lurked, and would ex
ecute the players' commands and tell them the 
results of their actions. 

One of the problems with this initial version, 
according to Blank, was the computer's lack of 
vocabulary. Because it would accept only two
word commands, the computer made some deci
sions that would have made the game more chal
lenging had they been left up lo the player. For 
example, you could enter the command, "Open 
door," and if there was more than one door near 
you, the computer would decide w hich one you 
meant. 

The Birth Of Zork 
Marc Blank believes that one of the motivations 
for programming is to see if you can do something 
better than w hat's already been done. So h e 
started to work on an adventure gnme of his own. 

Using MDL, a computer langu<lge invented 
at MIT, Blank and some of his acquaintances wrote 
the original version of Zork on a POP-10 (a main
frame). Blank had by this time fin ished his under
graduate studies and was attending medical 
school at Albert Einstein in New York. 

The mainframe version of Zork fi rst.became 
available in June 1977. 

Blank grad uated from medical school in 1979 
but decided not lo pursue that profession, opting 
for what he considered a more creative field. He 
and a few othe r people spent the next year de
veloping a language that they could use to pro
gram adventure games li ke Zork on the new 
microcompu Lcrs. 

Memory limitations of micros forced them to 
cut the original version of Zork in half. But, says 
Blank, the new game was actually more complex. 
It took up about 70K (which docs not mean that 
you need a computer with that much memory to 
play Zork; the program is set up so it calls on dif
ferent sections at different times). 

Blank believes an important clement of ad
venture games is making the players feel like 
there's no computer there- that they're actually 
participating in the fantasy. One of the ways this 
was accomplished was by developing an English 
language parser that would allow the compute·r 
lo respond to more than two-word commands. 

"An adventure game is only as good as its 
parser, that part of the program through which 
the player communicates with the game's envi
ronment," says Blank. "If the parser gets in the 
way of the player's creative expression, even the 
best-plotted game can become slow, tedious, and 
frustrating." 

The origina l Zork, programmed for the Apple 
and the Radio Shack TRS-80, had a 600-word vo
cabulary, which helped accomplish Blank's goa l 
of communicating with the game itself. Later In-
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focom adventures have even larger vocabularies. 

Providing An Alternative 
Jn a market as vola ti le as the microcom puter 
software industry, it's highly unusual for one 
publisher to dominate the best-seller lists. Jnfo
com has managed to do that. In its four yea rs of 
existence, the company that Marc Blank helped 
create has yet lo produce an unsuccessful pro
duct. Why? 

"They're good. Very enterta ining," says 
Blank. "After all, the classics stay in prin t, don't 
they? Besides, peoples' im%>inalions don't go out 
of style." 

Blank doesn't see adventure games as a re
placement for arcade games - merely an alterna
tive. "I like arcade games as well as anyone, but a 
computer can handle much more tha n games," 
says Blank. "People like to sec themselves as 
characters in a story. We're committed to giving 
them those stories." 

ou~e. A table seeltS to ha:ue been used 
necen'tl!.1 for tlie prepal'a~ion of food. A 
assage l eads to the ~est and a dark 
"tairttlase can be seen l'e~ding upwal'd. A 

da"R ChiMney l eads ~b~n and to t he east 
is a sttall1 window Which is open . 
A bottl e is sitting on the tab l e. 
The glass bottle contains : 
~ quan~ity of water 

I can't get to it . 

and drink the ~ater . 

6ank you very Much. I was rather 
ir~y (fro~ al l this talking, 

ro&al>ly) , 

Pausing for refresli111e11ls in a snme o[Zork 011 llie Co111111orlore 
64. Note the program's a111us111s response to lite co111po111ui 
se11/wce "Gel lite bu/lie mul dmtk //1e water." 8 
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COMPUTER 

TUTOR 

Arumax presents Its 
effectJve and proven 
method of learning 
computer program
ming in a simple and 
easily understood pro
cess. Starting with a 
wry small program. 
~u·111earn to expand 
the program simply, a 
step at a ome. by 
aradually introducmo 
information. 

VIC·20 

SEND FOR OUR 
FREE CATALOG 

WE HAVE MANY LINES 
OF SOFTWARE 

ALSO PERIPHERALS 
SPECIAL 'SALE' ITEMS 
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Guarantee: We will ship your order for items in this ad within 48 working hours or you get a 20% rebate. 
(Books/non-released items excluded. Gift certificate issued. Offer expires October 10, 1983) 

Your misslorr doslroy Oii enemy mon:tmn1 stliJ>ptng In !ho 
Modolooanean. Locnlo onemy ships using your Sonar Ond 
pot1soope, anaclung when thoy'•o wilt~n h11ng rar>go. OIJ1 
walch your lns1rurnon1 pa~ corolully 10 mono10< your luol, 
oxygen. banory charge and SoM1 tevoCs, so you11 be 

COLOR DISKEmS 
GET ONE COLOR DISICEnE FOR ONLY Sl.00 Wtnl 
THIS COUPON AT ANY OF OUR PARTICIPATING 
STORES(coup<H1no1r-....1>1e1hroughm1/lorder} 

The - OS< •S CC>lo<od nol Ju$1 tno envelope! h s so 
hard toclescribe. we wane you 10 - ll Try lll0$e pmnourn 
quaily <isl<s., 5 bOghl "'*>rs Try a dllferenl eolOI' lot each 
S<JOjecl 0t penon Av-on t>oxes oC len. al one colot 
10f$34 50 

# 40262 Green #33242 Orange 
# 37460 Red #29865 Yellow $34.50 
#33534 Blue 
# 18515 Assorted Colors $39.50 

ready tor 1nsU1nt aCllOn - dMnq 10 aVOO<J enemy deplh N.vnc - --- -------- -

chatge$.or fnng your own Adclr0$$ - --------- ---

PRACTICALC,. 
lrom Compurr>r so11woro Auoclotos 
Go1down10 busmossl Oov1so budgols and mnko businoss 
prOjOCtlMS msta.nlly Koop traek ol expenses. mvo$1monlS 
and 1nvcn10<y or alpltabolllo ksls and rearrango long rows 
ol numl>c<s 22 Molh !unctions. leaturcs changeablo COi 
umn Width. graphN;S. sor t. sea~. move. inserl dololo. 
rej>bca10 artd p11n1 Prac1ocalc makes it pract1Ca1 10 play 
wilh numbers 

Vlc-20 16K Tape~ $33.96 
Vic 20 16K Disk ~$38.21 
C64 16K Tape~ $42.46 
C64 16K Disk S54:9S $46.71 

# 20181 VIC 20 Rom Cartridge Cty S••te - -Zil>- -- ULTIMA 
$39:95 $31.96 TypeoCComputor CGll I 

20%off NOW thru Oct.10 - - ---- - ------------------' ESCAPE 
ZORK I, -- SALE! <!-'.'~ FROM 

~~·•·--··,,m-·-"" ~~gg::R ~ MT. DRASH 
theSO rnterac:llVe ad\lenlures Wltll a voca!Julary o1 over 600 bl' 1om Snyder hom $plnno1t01 
wetds! Each ol lhese •torato games Wiii kOOI> you onte<· As 5tlOOpCf TIOOPOf. you ro o dclec!JVe assogned 10 SOive 
ta1ned 10< 50 hours or m0<e mystenes. You drlvo oround town In your SnoopMObole. 
Zork I. The Great Underground Empire. Discover 20 troas· with wrist radio. SnoopN01 compute<. camera 10< Snoop
ures. and t111ht IO< you1 life! ZO<k II, Tho Wizard ol Frobozz: Shots, and notobool<. Full ool0< graphics and sound. 
The Wizard will a11omp1 lo confound your quest with his Caso ' 1: The Gron110 Polni Ohost 
capricious powers. Zork Ill: Brnnd Now Advon1urol Someone is 1rylno to acnro tho Kirn family WhO- or Whal? 
19268 Zork I C64 Disk $39.95 And Why? Agos to lo adult 
19257 Zork 11 C64 Disk $39.95 #208011 C64 Disk, $39:95 $31.96 
19246 Zork Ill C64 Disk $39.95 20% off NOW thru Oct. 10 

from Splnnolrct 
The perfect program for kJCls ol al ages Lers you have tun 
dtaWlng and COioring poclUre$ Uses s.mplc. S1ngle koy 
commands lnlnlduCOS computer Pf09'3l1\ITl1"9 concepls 
10 lusl·bme users Color your v.orldt 

C64 Rom Cartridge $39.95 

BANK 
STREET 
WRITER 

VIC MUSIC 
COMPOSER 
from rtrom EM/ 
Compose and play your own musoc: the e!ectronoc: way! 
Just pock your noto, poSilron 11 on lhO stall and pross 101uon 
En1cr SCO!O and odll withoul numbets or lottorsl Playing 
t1moupro30 11·11nu1os (or 4~ hourSWlth 16KJ. AJso temuros 
throe voooos, con1ro1a1>1o1ompoandvolumoand lhont>lhly 
to save score 

43085 Vic 20 Rom Cartridge $39.95 

THE PROGRAM STORE 
.;, now open in "' "' 0 Monmouth if. 

~ -
~ ~ Mall 

/" "'\ Rt. 36 

iii 

D 
\..../ ~ 

c ,.~ ., .., ~(' 
"!? a: 0,, IU 
C> :z: "-6 0 

.>< Monmouth Mall 0 

~ Eatontown, NJ 

VISIT OUR STORES 

Tenley Mall, 4200 Wisainsin Ave., NW, Washington, DC 
Harvard Square, 13 Dunster St .. Cambridge, MA 
W. Bell Plaza, 6600 Security Blvd .. Baltimore. MD 
While Aini Mall, Rockville Pike, Rockville, MD 

Willowbrook Mall, 14fl0 Willowbrook Mall, Wayne, NJ 
Nanuet Mall, Rt 59 & Middletown Rd, Nanuet, NY 
Olentangy Plaza, 829 Bethel Rd, Columbus. OH 
Westmoreland Mall. Rt 30 East, Greensburg, PA 
Montgomery Mall, 230 Montgomery Mall. North Wales, PA 

COMING SOON IN 

CHICAGO st P£fERS8URG 
OEHVER TAMPA 
DKlAHDMA CITY TULSA 

FRANCHISE 
OPENINGS IN 

SELECTED CITIES 
Cheny Hill Mall, Rt 38 & Haddonfield Rd, Cheny Hill, NJ 
Monmouth Mall, Rt 35 & Wyckoll Rd, Eatontown, NJ 

Plymouth Meeting Mall, 500 Germantown Pike, Plymouth Meeting, PA 
Century Ill Mall, SR 51 & SR 885, West Mlnlln Borough, PA 
Seven Comers Center, Falls Church, VA 

To Order Call Toll Free 800-424-2738 
For Information Call (703) 556-9n8 3: • 
Ma/larders: Lisi computer, 1ICm, 1tom , • Q!y. l3po/d1sk. rom. book. pncc. sh1pp.ng, lo~ & IOlal 

Send check Of M O lor torat pu1chaso plus S2.00 sh1ppm9 and handlong, V/\ ada 4'- snloG to• 
Charge cards - 1ncludo 011 omhoss0<!1nlormatlon List name. address, city. stow, zip & phone 

THE PROGRAM STORE Dept. 11-10-3 Box 9582 4200 Wisconsin Avenue, NW 

TltEUK\. 
PAOGAAm noAE 



COMPUTING 
FRED D'IGNAZIO I 
ASSOCIATE EDITOR if@IT llifi@l@ 

A "rlilwsnur" co111p11ter of Ilic 1940s. Wlze11 tlze IBM Mnrk I begn11 working i11 1944, it sounded like n roomful of k11itters 
11si11g metnl needles. II we11/ "clickety-clickety-clickely." 

Courtesy of IBM. 

From Dinosaurs To Freckles 
Have you ever seen a dinosaur spit out numbers? 

Forty years ago, dinosaurs inhabited Earth, 
just like in prehistoric times. The dinosaurs were 
enormous. Soµte were the size of your living room. 
Others were even bigger. They filled warehouses, 
laboratories, and entire city blocks. And when 
they were well fed, they spit out numbers. 

The dinosaurs had metal skin. Inside their 
bodies were millions of wires, some the size of 
jungle pythons. The dinosaurs were controlled by 
thousands of hot, glowing vacuum tubes the size 
of big dill pickles. The vacuum tubes acted like 
traffic cops and routed the flow of electricity 
through the dinosaurs' wires. 

The dinosaurs spit out numbers. They also 
ate them. The dinosaurs liked only two kinds of 
numbers: ones and zeros. Dozens of human beings 
fed them ones and zeros in long, caterpillar-like 
strings. 

The humans hoped that after the dinosaurs 
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finished eating, they would say something wise. 
They hoped the dinosaurs would solve their prob
lems. But the dinosaurs were slow. After weeks 
of eating bucket loads of numbers, the dinosaurs 
finally answered. Unfortunately, they were often 
wrong. 

In some ways, these recent dinosaurs were 
unlike their ancestors. For example, the old pre
historic dinosaurs were mostly brawn. They had 
tiny brains, the size of a pea or a walnut. Like the 
old dinosaurs, the new dinosaurs were big. But 
their bigness was all brain. 

The new dinosaurs were different in another 
way, too. The first dinosaurs were living creatures. 
They were reptiles. Their descendants include 
alligators, crocodiles, snakes, and lizards. These 
creatures are alive today. 

But the new dinosaurs were not alive. They 
weren't even creatures at all. They were machines. 
They were the world's first computers! 



$99 

c~ commodore 
COMPUTER COMMODORE64: 

HARDWARE $229 
1525 80 Column Pri n ter ....................... S21 9.00 
16 00 VIC M od e m ................................. S59.00 
1610 VIC Term 4 0 ... . .. ............. .. ... . ...... $49 .00 
1650 A D/ AA M od em .. .. . . . . . . . . . . .. . . .. . . . . . . . . S89.00 
1701 14 " Color Monitor ........... ..... . . ....... $24 9.00 
13 11 J oysticks (each) ............... .. ............. $5.99 
1312 Padd les ................ . ............... .. ... S11 .99 
1 110 VIC SK ................. . .................... $42 .00 
1111 VIC 16K ..................................... $69.00 

1541 
SINGLE OISK ORIVE 

$249 

1011 RS· 232 Interface ................ . ... . ...... S42 .00 
1211 Su per Expander ............................ S53.00 

1 5 30 
OATASETTE 

1520 
COLOR 

PRINTER/PLOTTER 

$6900 

___ _____ SOFTWARE 
commodore 

1906 Su pe r Alien ........... $14.00 

1910 Rad ar Rat Race ........ 5 14 .00 

1917 VooDoo Caslle ...... $ 19.00 

1922 Cosmic Cru ncher ...... 5 14 .00 

19 2 3 Gort ....... 517 .00 

1924 Omega Race .. • s 1 7 .00 

1 tO VIC Reference Gulde $ 15 DO 

CBM 64 Reference Gu•d• SIB.CO 

EASY B USI N ESS SER IE S 
C·64 D11k• 

EasyCa lc 64 .. 

EasyFinance 64 

EasyM all 6 4 . 

EasyScropt 6 4 • 

Wo rd / Namo M achine 

•• $59.00 

.. $19 00 

. $ 19 .00 

. $ 39 00 

.. S16 00 

PROG R A MME R S ERIES 

C·04 Disk • 

AS$em1>l e r $1 6 .00 

Loge.... ................ . . $ 39.00 

Pilot .... ...... ......... . .. $ 39.00 

Pet Emulator . • • • . S 16 .00 

Screen Edit or ••••••••..••• S t6.00 

Vl d eo/ M u11c Suppou • • .••• S 15.00 

ART & MUS IC SERIES 

C·64 Di sk • 

M USIC M achine • • ........ $ 16.00 

Music Compos•r .............. S tS.00 

M eta Music 1. .. . .............. $39.00 

FLOPPY OIS KS 

Ma.ell ......................... S3 2 .00 

Verba1um ..................... S26.00 

Etophan1 ...................... $ 18 .95 

CARO CO. 
Light Pon ...................... S32.00 

Cassette In terface ........... . S29.00 

Pa rallel Printer Inte rface .•• •• S69.00 

J.Slot &pan...,., tnterfac:o(VlC) ••• $32.00 

&Slot E.tpan...,., lntertac:e IVICI ••• S 79.00 

ARTWORX 
C·64 Cassettes 

B11dge 3 .0 ............. .. $ 14.95 

C·6 4 / VIC 20 Caueu es 

Teacner 'a Pel .• • • • • s 11 95 

BROCERBUNC 
VIC 20 Cusello• 

M1111an Ra id 

Snark Trap 

M ull11ound Syruhesuer 

510 00 

's10 oo 
$16 00 

COMMER C I AL CATA 
VIC 20 Cassettes 

M otor M ouse 

Cenupodo 

Froooee 

S'3 00 

$23.00 

$23 .00 

rio ooeo S2J oo 
C R E ATIVE S O FTWAR E 

VIC 20CHHllll 

Home Finance ........• 

Home lnven1ory .• 

VIC 20 Canndges 

Astro Diitz 

Black H OIO 

f r11nman 

Chopllll or 

EPYX 
VIC 20 Cass11111 

$16 00 

$16 00 

$29.00 

s 20.oo 

S20 00 

s n1.oo 

Sw ord of Fe rg o ol .. ... • .. • • • $24.00 

Rescue at Algol .............. $ 24 .00 

GUICK BROWN FOX 
VIC 2 0 Can 11d ges 

Wo rd Proceuor ............. $40 .00 

UMI 
VIC 20 Ca n rid ges 

Amok ....................... S30.00 

M et eor Run ................... $40 .00 

Alton B ltU ..................... $ 30.00 

VIC20 Casselles 

V1te rm A ••••••.• . •..••••••••••• St &.00 

The All1n ...................... s 1e .oo 

HEB 
v1c2oc .... 11 .. 

Torg ............ ... .. ...... S14 .00 

Skier .. ... .. .......... S1 4 .!IS 

h nk W ars .................. Sl4.95 

Pak Bomber ... • .. .. ....... Sl2 .95 

01m Bomber . S1 2 .9S 

Mare o t M ikor $14.95 

U11er Bhu . s 14,g5 

Pinball Sl2 95 

Tank Trip . $14 .95 

VIC 20 C1n11dges 

VIC Fonh. . $ 4 7 .95 

HES M on. $29 00 

fl ES Wrllor . S29 00 

AggtellOf . . S31.9S 

Syn1nosound . S4 7 95 

Shamua . s 2g ,oo 

Pro1ector $32 .00 

Turtle Grapn1cs ... S3L9S 
C-64 Cartridges 

HES M on S29 00 
HES Wroter S35.00 

NUFEKOP 
VI C 20 C10011 .. 

Allen Panic . SI 0 .00 

. S16.00 

. $10.00 

Rac e Fun•Drao Rice 

Tne C1tup ••••• 

U term1n1tor •• .. •• $ 19.00 

C·54 Casselles 

3 ·D M on .................... $ 16.00 

ROM OX 
Prlnceu and Frog (20) ....... S2 4 .00 

An1e111r (20/ 1141 .............. S20 .00 

Typo (20/ 0 4) .. • .. .......... $20.00 

Whi z K id (20 / 54) .............. S2fl.OO 

RAINBOW 
C·54 Disks 

Peraonel Fln1nce •••••••••• S.4 8 .00 

Wri ter' s A111tt1 n t •••••• , ••••• S95.00 

MICROBPEC 
VIC 20 Co1111toa 

Sc>e1~nv e..<i,,..,..2.3,4,50<0 . se oo 
M at h Orlll ...................... SB 00 

Pontollo M o nage r . .. ........ S lfl.00 

0110 Mo neg er ................ S I 6 00 

VIC 20 Dl1k1 

G1nor1I Ledg er .. .. • s og 00 
M e llin g Li ii M a neg er . . .. . . 135.00 

Inventory Packog e • ... .. Stlll 00 

Payroll 

Oa1a Baae •. . . . . . 

C·64 Ca1s.etta1 

Black Do• ..... 

Color Sk OICh ... . • . ... 

M i tch Mak•t • • •• , • 

C·04 Dl1k1 

M iiiing li•t M an1 g ar ••• 

SOii 00 

14g 00 

1 12 .00 

1 20.00 

.. . S I G 00 

lnven1ory P1ckog o ......... S 7g 00 

General I.edger ............. 1 711 00 

D1t1 Bue .................... s eg oo 
Black Boa .................... SI 0 .00 

Color Ske tch .............. .... 1 22 00 

Miich Mike r ................. 1 20.DO 

TRON I X 
VI C 20Ceneltoa 

GllaCllC BllU • • .. .. • .. • • S 1 g ,g5 

Sw11m .................. $ 22.llS 

S1dew>nd1r ................... $ 22.115 

V ICTORY 
C·04/ VIC 20 C 1ue11 .. 

Ad venture Pe ck 1(3 g1m11) ... S12.00 

Ad vent ure Pec k II (3g1mu) .. . S1 2.00 

An nlh ll1 1lon ................... SI 0.00 

Grove Robber ............... S 1 1.00 

Kong o Kong .................. S 10 .00 

Trek .......................... $ 11.00 

PROFESSI ONAL 

SOFTWARE 
Word Pro 84 .................. SOS.oo 

computer mail order 

east 
800-233-8950 

Dept.1006A IN PA call (7 17)327·9575 
477 E. Th ird St . Wi ii iam sp ort , PA 17701 

No usk . no depoau on C.0 .0 . orde11. Pte·pa1d o rders 
1ece1•e flee $h1pp1ng w1th1n the UPS Cont1nen111 United 
S tares with no wa1t1ng peuOd for cert1f1ed checks or money 
orde rs. Add 3"'- (m1n1mum $ 3 .00) sh1pp1ng end handling 
on all C.0 .0 . and cred1f card orders. L.a1ge1 1h1pmen1s 
m ay require edd'11ona l charges. NV and PA re11denta add 
salH taa . A t1 11em1 su bject to a vallablllt y and p r1cechango. 
Call l oday to r ou r n ew Cllalog . 

west 
800-648-3311 
Oept.1006A IN NV call (702)588·5654 
P.O. Box 6689, Statellne. NV 89449 



Engineer Mike Grieco at Bell Labs holds a wafer with 64 tiny 
chips. Behind hi111 you cn11 see a TV picture of the transistors 
011 just one chip magnified 400 f i111es. 

Courtesy of Bell Laboratories . 

The compute rs were almost as rare as di
nosaurs. For severa l years after they were in
vented, there were only half a dozen computers 
scattered across the whole world. And, though 
they were big, they were sensitive and fussy crea
tures. Every time you turned them on, one or two 
of their vacuum tubes would explode from the 
surge of elech·ical power. Then it·sometimes took 
people several days to find the bad tubes among 
the thousands of good ones. 

Almost as soon as computers were invented, 
scientists, business people, and military generals 
reali zed that computers, one day, could become 
important machines. Computers could h elp 
people conduct experiments, solve mathematical 
problems, process a company's records, and guide 
missiles, satellites, and spaceships. But, some-

"Brain" chips are lined up like soldiers on parade. A human 
factory worker uses tweezers to pick up the chips and place 
them ma protective metal package. The packages resemble 
spiders wttlt 28 gold legs, so they are known as "bugs." 

Courtesy of Texas instruments Inc. 
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how, they had to become smaller, faster, cheaper, 
and more reliable. 

No More Tubes 
Then a breakthrough occurred. Two days before 
Christmas in 1947, scientists at Bell Laboratories 
in New Jersey invented the trn11sislor. Transistors 
could function just like a computer's vacuum 
tubes. They could act like "magnifying glasses" 
and create a big electrical charge from a small 
charge. They could act like "traffic cops" and route 
charges through a computer's thousa nds of wixes. 
And they could act like "light switches" and turn 
charges on and off. 

Transistors could do everything vacuum 
tubes could do. They were also cheaper, smaller, 
faster, and more reUable. 

The first tTansistors, used in computers in 
the late 1950s, were about the size of paper clips 
or small Tootsie Rolls. This was small, but it wasn't 
small enough. Scientists kept searching for new 
ways to make the transistors even smaller. 

T/iis is wli11t 11 cliip would 
look like under a 111icrosCOJ1<'. 
Its llio11sands of f'iny trn11sis
tors and p11tliways reseml!le 
b11ildi11ss and streets i11 a 
large city. 

Courtesy of Motorola Inc. 

In the early 1960s, scientists invented the 
integrated circuit (or IC). The integra ted ci rcuit 
could .squeeze up to a hundred transistors onto a 
round surface the size of a small sugar cookie. 

To make an IC, scientists grew a large silicon 
crystal in their laboratory. Silicon is an element 
one of the basic building blocks of the universe, 
like oxygen, mercw-y, and iron. When you go to 
the beach, you see silicon everywhere, mixed 
in with the sand. It is the silicon that sparkles 
up at you when you run across the beach on a 
sunny day. 

The silicon crystals in the scientists' labs re
sembled long, fat Italian sausages. The scientists 
sliced the crystals into thin wafers using an ex
tremely sharp buzz saw. They took a photograph 
of lots of transistors' wires, then reduced (or 
shrank) the photograph until it was the size of 
one of the wafers. They placed the photograph 
on top of the wafer and dropped the wafer in a 
strong chemical bath. The chemical dug tiny 
"trenches" across the surface of the wafer. The 
trenches followed the wires in the photograph. 
When the chemical evaporated, the trenches were 
filled with metal. They had become transistors 
and incredibly tiny pathways for electricity. 



&'St 
I umbrella 

~~~~~{e~ UMBRELi A 
EDUCATIONAL 
SOFTWARE 
MAKES 
MATH 
FUN! 
MATH MAGIC is 
a line of t utorial· 
style software 
that teaches your 
children the basics 
of mathematics. 
Working at their 
own pace, they 
can learn addition, subtraction, 
mul tiplication, and division o f whole 
numbers and fractions. 

Each program starts with examples that 
show how to perform the particular math 
function. The examples continue until 
your child feels comfortable with the 
lesson and moves on to the quiz. Then 
the quiz section tests and reinforces the 
concepts learned in the examples. 

All examples and quiz questions are 
different every time the program is run, so 
you have a whole new program each time! 

MATH MAGIC is construct ive enter
tainment. Its use of color, graphics, 
music, and movement keep your child ren 
entertained - and learning. 

For the VIC-20, SK and 16K versions are 
available on the same cassette. Both 
disk and cassette are available for the 
Commodore 64. 

Umbrella software is carried In software and department 
stores. If you can't find It In a store noor you, order direct 
from USI by sending a choque or monoy order for $39.95 
($45 CON) to 53 Jiii Crescent. Bramaloa. Ontario, Canada 
L6S 3J I.Add S2 for shipping and handling and allow 6 weeks 
for dollvery. Ontario residen ts pleaso add 7% sales tax. 

When ordering, specify program number, VIC-20 cassette, 
or cassoue or disk for rho Commodore 64. 

Dealer Inquiries Invited. 

We IOHCJI aollwa..r• '°'·~VIC.'° 1nd CBM 64 
Royamts. ucense '"'or putchHtl c•n be neoouated 

VIC 20 Ind CommocJOft 6' ,,. f9Qllltfed uaoe m 1tlt,1 Of 
Commooott Bu•tnua MKJil.hM L.td 

"1:,<>llo 
c,oflwur1;. 
•IY..°!l><<'ORAl(O 

AOVERTISEMClNT 

Growing computer industry 
expands authors' choices 

The rapidly expanding personal computer indus1ry 
offers grca1er oppor1uni1ies for 1he software pro
grammer and au1hor in search of a publisher. 

Ye! the growth poses ils own problem. the choice of 
a publisher. 

Here is a lis1 of ques1ions to consider when looking 
for Lhe publisher bcsL-sui1ed for your product: 
- How large is 1hc publisher's dis1ribu1ion ne1work? 

A publisher wi1h imernational connections can offer 
more exposure 1han companies limited to regional or 
national sales. 
- How will your product be marketed and advertised? 

No matter how good the program is, if people don'! 
know about ii, ii won't sell. Look for a publisher with 
a 111arke1ing budget large enough lo give individual 
attcn1ion 10 !he program. 

- Docs the publisher marke1 programs for more than 
one computer? The days of limi1ed selec1ion in 
hardware are long gone. Limiting programs to one or 
two computers can limit sales and profit s. Au1hors can 
increase !heir share of the marketplace by looking for 
a publisher devoted to converting programs 10 a 
varic1y of porular comput ers. 
- Docs the publishing house lend 1cchnical support to 

authors? Some publishers only acccp1 programs ready 
for 1he marketplace. A lot o.f good ideas are lo 1 in the 
long run. The publisher that offers assistance invesls a 
grealer stake in 1he produc1, 1he author and !he success 
of the product. 
- Docs the publisher offer complc1e product support 

10 consumers? In 1hcsc times of consumer awareness, 
the company 1hat has es1ablished a network to answer 
customer questions about its products fares better 
1han those who do not offer this support. 

Each of these services leads to grea1er sales which in 
!urn lead 10 grealcr profits for the individual 
programmer. 

Sierra On-Linc, Inc. i committed to paving 1he way 
for an author's success. 

Sierra On-Line's produc1 line is dis1ributed 
worldwide with production facilities in the United 
States, Japan, Australia, 1he United Kingdom and 
Sou1h Africa. 

Sierra On-Line employs a well-fi nanced, in-house 
marketing and advertising Slaff wi1h a knack for 
creating tailor-made campaigns for products. 

Each program is evaluated by experts, who may 
suggest enhancements to improve the product and 10 
increase its appeal to customers. 

Further, Sierra On-Line isn't limi1ed to a single 
computer. The company closely monitors computer 
!rends and makes exis1ing products available for the 
most popular lines · all to the author's benefit. 

A packet for authors with more information about 
the software submission process and our company is 
avai lable by writing Sierra On-Line, Inc., Sierra On
line Building, Coarsegold, CA 93614, or by 
contacting David Siri or Howard Luthy by phone at 
(209) 683-6858. 



An average chip is only .2 inches (115 of nn i11d1) 011 a side. Yet it is made up of 
several complicated parts i11c111di11g a part that does aritlt111etic (#4 -Arithmetic 
Lo,~ic Uni~), a "clock" (#5), a "brain" (#3, #4, #5, amf #6 working together), 
and two kinds of memory (#1 and #2). 

Courtesy of Texas Instruments Inc. 

The scientists cut the round silicon wafer into 
little squares the size of a bread crumb. Each little 
square was ca lled a chip. On its surface were doz
ens of transistors. The transistors criss-crossed 
the chip's surface, like a maze of tiny roads. 

Computers On A Chip 
During the 1960s and 1970s, scientists found ways 
to pack more and more transistors onto a single 
chip. Today, in the mid-1980s, scientists are able 
to build a chip with more than a million transistors. 

The first chips were primitive. With only a 
couple of transistors, all they could do was tum 
lights off and on, ·or remember a couple of num
bers, like 5 and 14. 

Today's chips are completely different. They 
can do almost anything! A single chip can act as a 
computer "brain" and add a million numbers in 
only one second. It can act as a computer "mem
ory" and remember a hundred thousand kids' 
birthdays. It can tell the time, control a car, guide 
a robot, or act as your opponent in an electronic 
game. 

An entire computer can fit on a single chip. 

connect them to typewriters, TV 
screens, and tape recorders, they 
become perso11a/ computers! 

Kids use personal computers 
to draw pictures, make music, 
do their schoolwork, and play 
games. Personal computers fit on 
top of a kitchen table. 

Personal computers are 
small and easy to use. They use 
less power than a simple light 
bulb. Yet they are a million times 
more powerful than the dinosaur
sized computers of forty yea rs 
ago. 

The early computers 
weighed more than a basketball 
team of elephants. They were 
powered by up to 20,000 vacuum 
tubes and cost millions of 
dollars. 

A personal computer might 
weigh less than five pounds . It 
might cost less than $100. And its 
"brain" is a chip the size of a 
freckle. 

But chip-sized computers are too small and deli
cate for us to carry around in our pockets. To use 
them, we must connect them to something larger. 
We can wear them on our wrists inside digital 
watches. Or we can hide them inside dishwashers, 
arcade games, and microwave ovens. Or, if we 

Cliips are so small they could liide under your tongue, behind 
your ear, in your sock, or ride on tlie back of a ladybug. 

Courtesy of Intel. e 
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KONGO KONG $19.95 
Climb ladders: avoid barrels 
lho crazy a pe is rolling al 
you. R1~scuc Iha d11111scl. Par· 
1l11 ll y m;idiirio r.od u for 
• moolh . fosl actio n. Kuy· 
ho.ud or tuy~l ld . 

l.U DWIG'S 
l.EMON LASERS $ 14.95 
You 'd never 1hir1k h las ling 
le mons out uf the s ky could 
be so much fun ! Fasl ma-
1:h inu code ar.1to n. One or 
lwo playe rs . Wnllun by 1hc 
d om unled clor.lo r who gnvu 
u~ "1 lospilo l Advuriturn". 
VIC: 20 orily. 

Mf.TAMORPHOSIS $ 19.95 

You s tumbl ed inlo 1he nes1 
o f 1he Cyglorx and find 
yourse lf fighting orr robol 
tanks guarding lhc Cyglorx 
u11gs. You think you have 
ovcrylhi ng und e r control 
and then tho eggs s larl 
hn1 ching. Commodore G4 
ve rs ion has 4 screens. 

ADVENTURES 
Tho hcs l udvo nlurus nt the 
!Josi prices! Controlled from 
lhu keybo ard . 

GRAVE ROBBERS $14.95 
lnlrodudng 1he firslC RAPHIC 
ADVE NTURE p,vor 11vailable 
on 1hc VIC-20! Exp lurn on old 
d usor1ed gravey a rd. Ac tually 
b l!U 1ho peril~ 1ha1 li o beyond. 

ADVF:NTURE PACK I 
(3 Pruwoms) $19.95 
MOON fl1\SE AJ.l'HA
Dns lroy lhc m c lcor thAI is rac
ing to wards your base. 
COM P UT ER ADVl::NT URE
Ru-live 1he exc11emunt of get· 
1i1111 your firs l ad ,•onlurll. 
UIG BAO WOl .F- Oo n'I lei 
thu wolf 11<>hhlo you up. 

ADVE NT URE PACK II 
(J Progra m s) $19.95 
A F RI C AN l::SC APl:: - Find 
your way off thn con1i nent 
nfl c r su rvivihg ii p lane c rash. 
llOSl'ITAL AOVJ::NTU RE
Wrillt:n by a mud ica l doctor. 
Uun'I c hec k inlo this hosp ila l! 
BOMB THREAT- Col bac k 10 
1<1w11 in lime 10 warn lhe 
bo mb squad of lho hnmb. 

PROGRAMS FOR THE COMMODORE 64 AND VIC 20 

COMMODORE 
64® 

ANNIHILATOR $19.95 
J>rolllCt your plAnot againsl 
hos lil e aliens in lhis 
d ofondcr-li kc ga mu. All 
rnuc hine code for fos1 a r
c ad o ac lion . foysli c k 
ruttu ircd. 

TREK $14.95 
Commn ndin11 lhc hrltl11u of 
your s tnrship. yo11 ox plo ru 
lho ga laxy. fonll i1111 <>ff lhll 
Klingon in vasion with your 
phuscrs and pholo n lo rpc
clo.,s . a l lhe samu lime con· 
sun •ini: you r li111111:d lime 
1111d uncrgy . 
Chock your loco l d coler. 

Su11tl fu r frt•o t .llullljt 
All prngr.rn1s fl1 111 thl• , 1,in1 lanl 

\'IC ml"mor;-. d ml t umn no 
tape o r disk. 

Ordering- Please allil $ 1.50 
postogn & han<.llinJe pnr nrdor. 
l'J\ rns1dtrnls mM W.tu salu lax, 

Crmtil 1 .ml users i1u~h11h• 
1111111htor und C'IJi r.Jh •m date. 

• VICTORY SOFTWARE CORP. 
7 VAi.LEY BROOK ROA D 

f'/\01.1, PA 193()1 
(215) 296·37117 

VI Controller 
HOME CONTROL SYSTEM FOR THE VIC 20 & CBM 64 

• Control up to 256 lights & appliances 
• 9 levels of brightness 
• Manual & time control software 
• Uses BSA remote switches 
• Plugs in to user port 

ONLYs5995 

EXTENDED TIME CONTROL PROGRAM FOR CBM 64 . . . s995 

COM voice 
NEW SPEECM SYNTHESIZER FOR VIC 20 & CBM 64 

• Unlimited Vocabulary 
•Automatic English to Speech Conversion 
• New BASIC Command " SPEAK" 
• Will Speak String Variables 
• Speaks with Four Levels of Inflection 
• Plugs into Expansion Port ONL y s1499s 
• Built in Audio Jack 

AS EASY TO USE AS A PRINT STATEMENT! 
Call (215) 861 -0850 to order 

MasterCard or Visa Accep.ted 
1444 Linden Street, Bethlehem, PA 18018 

~GENESISIL 
••coMPUTER CORPORATION ... 

DATA TRAC I C-06, C-12, C-24 
From the leading supplier of Compuler 
Grade Casselles. new. longer length C· 12·s 
(6 minutes per side) provide the extra few 
reel needed lor some 16K programs. 

~ Premium S·screw shell with leader 
'V' - BASF Jape 

~ lnlernalionally acclaimed. 
~ Thousands ol repeal users. 

@ Error Free • Money back Guarantee 

C-06 C..12 
1 Dozen 7.00 7.50 
2 Dozen 13.00 14.00 

41111.. 500 C-12's-38¢ each . .... .,.,. 
~ Sh•ppinv s 11 .... soo ltdd .tc 

MJO oo .. u Ile u . • tl\OppOng S10 1$00 

-

TRACTOR FEED• DIE-CUT 
BLANK CASSETTE LABELS 

$3.00/100 $20.00/1000 

CASSETTE 
STORAGE CACJDY 
Holds 12 C&SS<1<1es w/o bOxes 
Includes edge lebels 
and Index card 52,s ""llll:illiiif'll~[/ 

BASF QUALIMETRIC 
FLEXl-DISC w 

SW' SSDD, Soft Sect. (). 
L~etime warranty! I 

$26.95/1 0 $120.00/50 $215.00/100 

MICRO CASSETTES 
in convenient short lengths 

1 Doz. 
2 Doz. 

Fis Epson 
..-.cl Shelp 
micto O-iY9$ 

Same superior lape in 

premUTI shell l!i!!1 
~ lnct.JdeS box. 

SHIPPING/HANDLING $3.50 
Any quantity (except 500 special) 

NOTE: Oulside 48 Conlin. Slates shipping 
$3.50 PLUS S 1 per caddy: per dozen cas
settes: per dozen boxes: per 10 discs . 

In Conl. U.S. shipments are by UPS 
unless Parcel Post 1equested. 

California residents add Sales Tax 

WRITE FOR FREE BROCHURE 
ASK FOR QUANTITY DISCOUNTS 



Aardvark 
Attack 

Todd Heimarck 

'Aardvark Attack," for the unexpanded VIC-
20, is a game that is both educational and fun. 
There are nine levels of difficulty. lf you are a 
beginning typist, stick to the lower levels. If 
you think you're an expert typist, we challenge 
you to survive the highest levels. 

Unfortuna te ly, Earth is being attacked again. 

find your way around the keyboard. It won't teach 
you how to type, but it gives you good practice if 
you a re just learning to type. From tha t viewpoint 
it is educa tional. 

Jf you already know how to type, you will 
find it a challenging game. Aardvark Attack uses 
the entire keyboard, instead of a simple eight
position joystick. Fanatic game players will enjoy it. 

How To Play Mutant aardvarks from Andromeda are at
tacking with alphanumeric bombs . There are 26 
types of bombs, each requiring a different defense. The goal is to first type the correct letter and then 
Typing the letter Q, for ---------~------ the correct number. The 
example, will set up the letter appears in a radar 
Q-defense against Q- "window" in the upper-
bombs. The same applies right corner of the screen. 
to the other 25 .letters. When it appears, you re-
Also, the aardva rks a re spond by typing it. If you 
attacking your ten bigges t make a mjstake, try again. 
cities (numbered 0 to 9). When you get the right 
Once you set up the de- letter, the fa lling bomb 
fense, you have to decide reverses colors. Then you 
which city is being look at the row of num-
attacked. bers at the bottom of the 

Educational 
And Fun 
You could say that'' Aard
vark Attack" helps you 
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A11 F-/10111/J p/1111,r;:ef; Iowa rd city No. 8 in "Aardvark 
Attack." 

screen - representing 
your cities - and type the 
corresponding number 
to destroy the bomb. 

You have a limited 
time before the bomb hi ts 



FANTASTIC! 
THRILLING! 

0 Onmo fi lled wi th 
/\ spnc h" sand 

citing grap •c . 
ex undl You vo 
1110-llke so alact1c 

got to land your g d the 
lighter crafsl boef~o~ostolo 

defense 
while lasor1ng enemy gh 

d bombing throu. 
on avern s. and n 

tunnels. c and out· 
city maLe. 

voring rockets 
moneu d meteor 

w1gg1es. on showers 

Your mission. should 
de to accept 1t, you deco d 

is to capture tokens and 
keep a sharp eye peele e 
for lhe gremlins that ar 
chasing you. A fast. 
action-packed maie-

game w1th and-chase hies 
h gh-resofut1on grap 
a~d oxc1 tement·bu1ld1ng 
sound. 

EXCITIN G! 
JOYSTICK

CRUNCHING! 
gonorat1on ol grid 

A new e w11h super color 
gam d arcade·hke 

graphics an re a lonely 
sound You a musl 

tlttlo pointer who Int 
completely PP 

incro11S1n91y complex 
before the nasty 

gnds h you' d chasers catc 
9" -language A fast machine 256 

program with 
d1florent grids to 

challenge you 

• Busin~'llS Machines. Inc 
mark 01 Commodort. · I from: 

"c" " '""'" tailer or direct Y I NY • 
avai lable from your local rNeY 145~0 • 716-872-0518 n A

L Games are 
10 

Webster. 
MICROOIGIT I c P.O. Box 11 ' I quiries invited - Tech2 Software, n ., Dealer n 

JUST LIKE 
THE REAL 
TH ING! 

k d Pinball An ac11on-pac e 
featuring 1 or 2 

game realistic gravoly, 
players. high-resolution flippers, r 
graphics. and su.J'e pull 
pinball sounds. ou 

lunger flip Che 
the P light the lights. 
flippersk up the points 
and rac can 
Bui watch out. you 
T ILTI 

833-7384 Toll Free 1-800-



the ground, ranging from a few jiffies at the expert 
level lo a few thousand jiffies fo r novices (a "jiffy" 
is a sixtieth of a second). Each level (there are 
njne) is about 30 percent faster than the previous 
one. The faster games score more points, because 
they're rnore difficu lt. 

If you are a parent or teache r of very young 
childre n who are just learning their letters, you 
could acl as their finge rs . Have them caU out the 
name of the letter for you to type. Beginning 
typists can practice al the lowest levels, while 
expert typists and game players will like the highe r 
levels. It is a game for almost everyone. 

Writing The Game 
To be honest, I did not start out to write a game. 

I wanted a program that would display larger 
than normal letters to use as headlines. My first 
program printed characters that were eight times 
larger. They were gigantic. But I could fit only four 
letters on the screen of a VlC-20. 

Then I doubled the size of each character. I 
used custom characters and got the program to 
work. The only problem was, I had no memory left 
lo do anything useful. It was like having a 20-gallon 
gas tank and living ten gallons from the nearest 
service station. By the time you fill the tank and 
drive home, it's time to go back. 

I finally realized the simple solution was to 
quad ruple the size of each character. I left the char
acter genera tor in Read Only Memory (ROM) and 
used the graphics characters (the ones you get when 
you press the Commodore key and type "C" or 
"V"). The characters were four limes as big as 
regular letters. 

Unfortunately, a fourfold increase in size means 
a fourfold decrease in the number of characters per 
line. I could print only a five-letter word on each 
title. I forgot about head li nes and used the program 
as part of a game. 

A False Start 
Could a single oversized letter be used in a game 
for beginning typists? Of course! I wrote a simple 
program that had the endearing quality of bore
dom. It was not fun to play. 

Detour Into Machine Language 
Rather than improving the playability of the game, 
I decided to work on the radar window. As the 
oversize letter was being ca lculated, the player 
could watch it being formed. 

I wanted the letter to appea r out of nowhere. 
The old "polar bear in a snowstorm" trick would 
work. I printed the character w hite on a white 
screen (which is impossible to read). 

After the character is formed, you change the 
polar bear into a black bear. Machine language 
would make it fast. And I believed a friend who 
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sa id ML was easy. 
I d id not know how to program in machine 

language (but it's easy, right?), and I did not h~ve 
an ML monitor (a utility to make ML programming 
much easier). 1 wrote the code, translated to 
hexadecimal, and transla lcd to decimal. I POK Ed 
the numbe rs into the cnsseltc buffer (because 
that' s what everyone e lse docs) and started it. But 
every time J SYSed, I missed. My VIC closed its 
eyes and ears and played dead. After a dozen 
tries, r was ready to throttle my friend who said 
machine language is easy. 

I finally figured out that lo jump backwards 
in ML, you have to exclusive-or the dis tance with 
255. (If that makes no sense to you, consider your 
ignorance a blessing.) It worked! And the game 
was s till boring. 

Polishing It 
My general theory of programming is that if il 
takes a n hour to write a program, it takes ten hours 
to debug and polish it. Aardvark Attack needed a 
lot of polishlng. 

Firs t I added extra columns for the bomb and 
improved the game graphics. As the complexity 
of the game increased, il got more interesting. I 
realized that children would never play a game 
that was impossible to win, so 1 added nine levels 
of play. r tacked on a scoring routine, instructions, 
and voila - the game turned out to be interesting 
and fun to play. 

This is how it works, fo r those who are in ter
ested in programming: 

Line 10 takes you to the housekeeping sub
routine that DIMs the arrays and reads the over
size character shapes. 

12 jumps to the subroutine that POKEs the 
machine language routine into the cassette buffer 
(SYS 828 clears the window, and SYS 833 turns 
the polar bear in lo a black bear). 

14-16 give you the instructions if you want 
them (from subroutine 1200). 

18-19 print the title page on the screen. 
20-24 set the level of play and the variable HF 

(How Fast). 
25-30 clear the screen and print the playing 

fie ld . Subroutine 900 clea rs everything, and 925 
clea rs the field between rounds. Programming 
hint: If you look at subroutine 900, you will find 
that it uses the same RETURN as subroutine 925. 
If you have two subroutines that do almost the 
same thing, you can put them together to save 
memory. The machine language program uses 
the same method. 

32 blacks out the radar window. 
40-63 pick a letter at random and set up the 

array that defines the oversize character shape for 
that letter .. 

70-74 change the asterisks to solid black spaces 



Skyles Electric Works Presents 

The VicTreeTM 
.. . Leaves your new Vic (or CBM 64) with42 additional commands . 
. • • Branches out to most BASIC 4. 0 programs . 
• . • Roots into most printers. 
New from Skyles: the VicTree, a coordinated hardware and software package that allows your Vic 
to branch out in unbelievable directions and makes it easier than ever to do BASIC programming, 
debugging and to access your disk. And the new VicTree provides routines to interface the Vic to 
the powerful CeeNet loca l network. 8kb of ROM-4kb for the BASIC commands, 4kb for disk 
commands and interfacing to CeeNet-plus 4kb of RAM for miscellaneous storage. Perfect not 
only for the new Vic but also for the Commodore 64. Unbelievably simple to use and to install, the 
VicTree gives you all the additional BASIC 4.0 commands to allow most BASIC 4.0 programs to 
work on your new Vic or CBM 64. 

Now only $89.95 ... or$ l 09.95 complete with Centronics standard printer cable. (Cable alone 
$29.95.) Available now from your local dealer or order through your Visa or MasterCard toll free: 

(800) 227-9998 (California, Canada, A laska, Hawaii: (415) 965-1735) or send check or 

i S::::d·~~:::~:c Works ffi~H~~;~~~~~~~~~d 



and flash them (as a warning that attack is 
imminent) . 

80-98 POKE the oversize letter into the 
window. 

100-200 are the attack routine . The ball char
acter drops 18 s paces from top to botton1. After 
each step, the re is a delay loop (from variable HF: 
How Fast). The program also checks fo r keyboard 
input. If the right letter and number are typed, it 
jumps to the scoring routine . 

210-280 execute if the bomb drops lo the 
planet. Jf the letter was correct, one spnce is 
erased. If neither letter no r number was typed, 
two spaces are erased . When defenses are 
destroyed and an alphanurncric bomb lands, 
everything is over . 

300 figures out the score (if the player typed 
the correct Jetter and number) and goes back to 
clea r the field for the nex t round. 

320-328 arc for the end of the game, when 
the planet has been lost. You have the option of 
playing again at whatever level you choose. 

Note: Jf you use abbreviated BASIC com
mands, you should be left w ith a few hundred 
extra bytes of memory on an unexpanded VlC. 
You could use this memory for explosion noises 
or music. Or could add a high score counte r (if 
your household is competitive). 

See program listing on page 150. 8 

DES-SOFT™ 
divls"'° of Da1a Equipmen1 Supply Corp. 

Quality Software For Commodorei" Computers 
Vic-2<r Commodore·· Pet 4064" C-128"' B-700" 

~ ~ace Tracfer 

- In the distant Galaxy of Omeda the space merchant union holds 
4 the power. In their mighty ships, they reap the rewards of in
~- terstellar trade. As a new member of the union. You must ply your 

~ir-""'-'~1,1...,..._.....,..'5Y.'.'\,,-\:JI trade and amass a fortune to finance your search for the lost 
~ .•J: s ~Janet Alantia, which when found "."Il l bring untold weath to the 
~.:: first union member to land there. ·First class adventure for hours 

! 
of play. 
VIC version 1 to 4 players 64 version 1 to 6 players 

VIC-20 w/ 16K Exp. cassette - $39.95 
-- Commodore 64 cassette - $39.95, disk - $42.95 

Th.is and other great games .a nd programs are available from DES-SOFT, home of 
BONZO, HOPPER. lASER COMMAND and many other programs for Commodore Computers. 

See your WCAL DEALER for our Prognms 
Dealen invited Software Dl9tribution Available Aatbo n Wanted 

Vit·20. Commodorr 64. Pei 4064. C· l28. 8 ·700 are 1raclem.'lru of Commodore 
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GROW WITH US! 
EXPANSION PRODUCTS FOR 

YOUR MICROCOMPUTER 
MSDs CPI Parallel lnlerlace works With either the VIC-20 or Commodore 64 
~ tolal feature flexibility through software commands or hardware 

The CPI plugs into the serial por1 and directly interprets the signals geoerated by 
the computer5 built 1n software. lherefole no software needs to be loaded or 
enabled All you need Is built into the CPI cartrklgo This feature allows lhe CPI to be 
compatible with most software wntten for lho VIC-20 and Commodore 64 thal ulihze 
1515 or 1525 prlnlers. 

Tho CPI is capable of twelve printing modes, specified by software or hardware 
switch sotbngs. These twelve pnnting modes are combinations of three options as 
follows: 

Une Feed ,ASCII Conversion and Uatlng Legibility. 
Lile Feed: The CPI can generate a hne feed 11 needed through software or 

hardware switches. 
ASCII Conversion: The CPI COl1WftS Commodore ASCII into slandard ASCII 

characleis through software or hardware swrtcties. 
Uslmg Logibillty: Since many printers do not supPOrt the codes;g~ that the 

VIC·20 and Commodore 64 produce, program hSll"IJ can become 11legible 11 no1 
impc>Mlblo (Prlnler may ·hang-up·~ The CPI provides three listing modes lo 
address thlS problem - Normal. Extended Tag and Abbmvlaled Tag 

In tho Normal mode tho CPI passes all commands from the computer to the 
printer. The Normal code would be used for programs wntten by the user or 
programs with rommands supported by the pnnter. 

In the Extended Tag mode the CPI will generate "tagS' (neumonics) for graphics. 
cursor control, print control and special characters. For 8!lY graphic$ characters that 
are not slandard ASCII. the decimal value of the graphics symbol is prinled. For 
inslanco, the "checker board' character (press the Cornmodole key and the plus 
sign) hsts as (166) 

Lifetime warranty available upon 
return of Product warranty Card. 

The Abbmwlted Tag mode IS the same as Extended Tag mode, except all the 
tags are replaced by the ·./I. SIQO. Ths mode v.ould be used rl you wanled a 
program listing to be formatted as the ong1nal program. That is without the tags' 
usrig S(Ml(al print spaces instead of one pnnt space. 

TAG 

881 
CL) 

i 
IN) 

The CPI iS equipped wrth a built.Jn self.test program that Wiii check the RAM, 
ROM and llO hardware cl its microprocessor. This test can be helpful in determining 
if something is faulty or if the configuration you are using is valid. The self-test wlfl 
print inlormalion to the pnnter. 

CPI LISTING LEGIBILITY TAGS 
la Printed For: TAG Is Printed For: 

Cursor oOwn ~ Delete Cursor Up Change to Black 
Cursor Left Change to White 
Cursor Right I Change to Red 
Home Cursor (CYN Change to Cyan 

Clear Screen ~ Change to Purple Aeller'se On RN) Change to Green 
Aeller'se Off I Change to Blue 
Insert L Change to Yellow 

Call toll free for nearest dealer 

1-800-527-5285 

MICRO SYSTEMS 
DEVELOPMENT, INC. 

(214) 241·3743 

TAG Is Printed For: 
ORAl Change to Orange 
BAN Change to Brown 
LTR) Change to Light Red 
GY11 Change to Grey 1 
GY2 Change to Grey 2 
LTG] Change to Light Green 
LTB) Change to Light Blue 
GY3) Change.to Gray 3 
F1J FunctlOO Key 1 

TAG 

~ 
F3 
F4 
F5 
F6 

F8) 
Pl) 

Is Printed For: 
Function Key 2 
Function Key 3 
Function Key 4 
Function Key 5 
Function Key 6 
Function Key 7 
Funcbon Key 8 
Pi Syrrt>ol 

MSD also manufactures RS232 Inter
faces, IEEE Interfaces, Port Expanders, 
RAM cartridges, Audio cassette Inter
face, Tenninal Emulators, Disk Drives 
and Monitor Cables. 

Win a FREE trip to Hawaii. Join our "Grow 
With Us'' Club. The more you buy .. . the bet
ter your chances. Details at your Dealer. 

AA MSO Products Made In U.SA 

11105 Shad Trail • Suite 104 • Dallas. Texas 75229 
VIC-20 and Commodole 64 are trodemartls al Commodore Buslnoss 
Machines, Inc. 



ord 
A Memory Game For VIC And 64 

Andy VanDuyne 

"Word Match," an educational game for one 
or two players, originally was written for the · 
unexpanded VIC-20. A translated version has 
been added for the Commodore 64. 

Loosely adapted from the old TV show Concentrn
tion, "Word Match" is designed to entertain and 
test the memory of one or two players. The object 
is to find and match pairs of words hidden behind 
rows of colored blocks. 

Word Match is easy to learn . Players take 
turns selecting blocks, which disappear to reveal 
the words they conceal. An unsuccessful match 
means it's the next player's turn. Players who 
successfully match a pair of words gain another 
turn, and the matched blocks turn into the player's 
own color. To win the game, a player must match 
more pairs of hidden words than the opponent. 
The opponent, by the way, can be either another 
person or the computer itself. 

Word Match is ideal fo r grade-school children 
because all the words are only three lette rs long. 
A tota l of 28 words are included in the program 
data. (Longer words will not fit on the VIC's 
screen, although the Commodore 64's 40-column 
screen format will allow longer words.) 

You can customize the program with your 
own word list by amending lines 32 and 33 (VIC 
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version). Twenty-eight words seem to be the safe 
limit. If you vary from 28, you must change all 
occurrences of the number 28 in lines 30, 35, 36, 
and 38 (VIC version) to however many words you 
use. The standard words were chosen especially 
for children at early reading levels. 

Using Word Match 
When you first run Word Match, it asks fo r the 
players' names. After the second name is entered, 
the screen clears, and nothing seems to happen for 
a few moments. Don't be alarmed- the program 
requires some time to select the words and display 
the screen. 

Although Word Match was designed primarily 
for two players, one person can compete against 
the computer by typing "VIC" as a player's name 
when the program starts (or "64" with the Commo
dore 64 version). The computer, however, is not as 
smart as you might think. It picks its blocks com
pletely at random. A young child can have fun in 
this mode without becoming discouraged by an 
unbeatable opponent. 

An interesting twist, incidentally, is to enter 
the computer's name for both players and then 
watch the machine play itself. Usually an out-of
memory error results after several rounds, but some
times the computer actually beats itseU! 

No delete function is allowed during answer 





/11 this ro1111rl of VIC "Worrl Matclz," the player has uncovered 
tlze word INK 1111der block 10. Now lie 11111st remember whiclz 
/Jlock is hiding tlze 111ntcl1i11g INK. 

input. However, the program will not accept an 
answer larger than 12. lf you make a typo when 
answering a prompt, just add an extra digit or two 
so the response is too large. Also, the program will 
not accept numbers for blocks which have already 
been matched. 

If you don't feel like typing the program, T'l1 
make a copy for you. Send a blank cassctle, a 
s tamped self-addressed mailer, and $3 to: 

Andy Vm1D11y11e 
40 Pnrk Street 
Nonvood, NY 13668 

" Word Match," 64 version. ls tlze 111ntclting word BED 
under block 6, ns Jerry thinks? 

Notes For Programmers 
Here's a brief summary of how the VIC version of 
Word Match works: 
Lines Explanation 

1-13 Start the progra m and secure the names of the 
players. 

30 Dimension several arrays . 
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32-33 
35-47 
50-81 

100-130 
132-140 
150-162 
200-238 

300-314 

1000 

Store the wnrds. 
Pick and sort six words . 
Set up the screen a nd s tore values to find each 
block later. 
Get the answe rs. 
Reveal the hiddt:n words. 
Give the response for no match. 
Give the response for a correct match, set aside 
alread y matched blocks, .ind check to see if all 
matches have been made. 
Declare the game ove r, who won, and ask abou t 
another game. 
Is the routine allowing the computer to play. 

See prog rn 111 I isli ngs 0 11 page 7 51. @ 

Young People 
COMPUTE f's Gazette wants to know 
what today's young people are doing 
with computers. We want our readers 
to know. too. If you've written an in
teresting program for the VIC-20 or 
Commodore 64, share it with us. 

COMMODORE-64™ 
and VIC-20r~sers! 

{ 
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TO ORDER NOW 

·-2·~ • kA ltmnd mu;c • Cit•• Pie, IN< .,., . Tunlo, hiru. • Attall!Y!Jto-. 
IO BASIC. and sound lr1o cNt!s ., hl9h ~andSll'ltt • Joyslldl °' l:rr)!loard 

• Plot points. lllH, ~. ~. graphics. con1nll. 
boxes. c<dts W>d fil . ~~·~·~and . Enttr, e<lit. S>'tf .,., .• Sound and $oond • 3 di!!elllll games. 
in hires i nd rt<1' i0/110"1 dise. ettects. • 3dillt<tnt ...... mul1icolo<. comm...,,. . O-a1>yo!S<11:11 . ~o~p~o~5tS, •Oiifr>o.,.,_ • CO<IC'Ol .t.SOA, tlhrs. lormats .,., clGQn • $14.• FOii TAP£ -·llSiy WIYtf()rms t k . cNtU lrl1trKli'wfr 

~ IWll <»fJ'I 
pM1o<S. • $17.• FOii DIH 

PLEASE WRITE: ABACUS SOFTWARE 
P.O. BOX 7211,Grand Rapids, Ml 49510 
For postage & handling, add $1 .50 
(U.S. and Canada) ,add $3.00 for 
foreign. Make payment in U.S. 
dollars by check, r.iiiiiaJ fiiiii!P.iJ 
money order or l!l!!lrJ ~ 
charge card. FOR IMMEDIATE 
SERVICE PHONE 616/241-5510 
Mich. Residents add 4% sales tax. 
Hours 9am -6pm EST. 

. . lncludn dt mo1, • lncludu d1tno1. • lntludu u mpl1 
IUIONl wlNll\lll. .,.,,...,.,m.,.., onto 1515, 1~ °' 11110t>al,manuli. 

• 1205 FOii TAPE • 121.15 FOft TAP£ (p$0n pMl!f. . Slt.15 FOii T Al'f 
• 127 .15 FOR OISll • $3U5 FOii OISI . $42.95 DISll OIU . $42.95 FOft OISI FREE CATALOG 
DISTllBUTDRS 
llmt llrltlla: 
ADAMSOFT 
18 NOIWicn Avt. 
Rochdale, Lanes. 
Wnt o.m..,: 
DATA BECKER 
Merowi119t1str 30 
4-000 !Mseldor1 
0211/312085 

Grulllr1bift 
CCI Softw;n 
t 67 Glut Pontand St. 
loo!on WI 
Ot-636-6354 
Swtdt11: 
TIAL TRADING 
PO 516 
34300 Almh~ 
476-12304 

Cllllda Eat 
KING MICROWARE LTD. 
5950 Cote des NeiQes 
Montrt1I, OIJebe(: A3S 1Z6 
5141737-9335 

A1111rallo: 
ON ELECTRONICS 
4 t 6 Lcoin Ro~ 
~. !Mtns. 
07 -397-0aOe 

tauda Wat: 
L.S.I. Distribubrs ltd 
8t0 w Sroactwiy 1163 
Vl/ICOlmr, BC VSZ 4C9 
604/733-0211 
N .. Zealand: 
VISCOUNT ELECTRONICS 
306-308 Church Stree1 
Palmtrston Nonh 
63.a&-696 

Ask for a llstfng of other soft
ware for your Commodore-64 
or VIC-20. 

__, __ -CM[i5 IIilJ 

ACCOLADE COMPUTER PRODUCTS 
HARDWARE 

Commodore 64 ..... . ..... $419.95 
1525-E Printer ...... . ..... $329.95 
1515 Disk Drive .... ...... $329.95 
BMC Color Mon itor . ..... $349.95 
Star Micronics 
Parallel Interlace ..... ..... $69.95 
Gemin i 10 ................ $329.95 
Gemin i 15 ..... .... ... .... $536.95 
24K Golden Ram .. ..... . . Sl 49.24 
Vic Rabbit .. . . . .. . ........ S39.95 
Wico Joysti.ck .. . .. . . ...... $22.50 
Wico Joystick "P.ed Ball" . .... $25.00 
HES Sound Box . .. ... .... . $12.50 

BOOKS 
Commodore Reference Guide $19.50 
VIC Reference Guide . . ...... $16.50 
1st Book of VIC ..... ... . . . .. . $9.50 
2nd Book of VIC ......... .. . $12.95 
1s1 Book o f Commodore 64 $1 2.95 
Tricks for VICS ..... . .. . .. . . . $9.95 

SOFTWARE (COMMODORE 64) 
Avalon Hill 

Bl Nuclear Bomber ....... . 
Midway Campaign ...... .. . 
North Atlantic .. ......... . . 
Nuke ...... .... . . ...... . . . 
Planet Miners .. ... ...... . . 
Andromeda Conquest 

Broderbund Software 

Choplifter . . . . .. .. . .. ... . . . 
David's Midn ight Magic . .. . 
Sea Fox ......... . ........ . 
Serpentine .... . · ...... . . .. . 

HES 

$12.00 
$12.00 
$12.00 
$1 2.00 
$12.00 
$13.50 

$26.95 
$33.95 
$29.95 
$29.95 

HESMON 64 .. . ... . . ...... $29.95 
HES Writer 64 ...... . .. . . .. $33.95 

Royal 

Quick Brown Fox ...... .. . . $59.95 

Sierra on Line 

Frogger (di'sk) .... .. .... . .. $29.95 

Sirius 

Blade o f Blackpoole ..... . . $29.95 

Spinnaker 

In Search of the 
Most Amazing Tt1ing (disk) $29.95 

Synapse 

Ft. Apocalypse . ... ........ $26.95 
Survivor . . .. ....... .. . . ... $26.95 
Pharoh's Curse . . . . . ....... $26.95 

UMI 

Renaissance .. . ... . .. . .... $29.95 

NO REFUNDS ON OPENED SOFTWARE 

Dealer inquiries invited 
C nld o1n1a f CS•dcnts a<ld 60.. $ ,t ies Tru ACCO LADE COMPUTER PRODUCTS 

4858 Coronado Avenue 
San Diego, CA 92107 

(619) 223-8599 

Add S3 00 ror ~tuppinq anti handling {exceµI r1art1wilrC. acid 34 0 o f cmct" 
C O o Ctwqe St 50 CO 0 ·s . Cast>oers Chreks o• Money O•<l<'•s onry 

Wr •ccepl Munry OrclP<S. C•sl11or< c~ecks. 
oc•nm nat choc~ _, must 1akc 7 wC{'".S 10 c lca 1 

Fot1"'19n rnc1nrs pf4•<.I in ''S l 1m c.Js. ado $!1 00 101 .. 1,1ppmq ;1nt1 nn1ltUu1q 
(Or f)''ll o f ll(u<Jwaru 11riCft) 



for grownups 

Giants And Dwarfs 

This installment of "Computing For Grown
ups," a bi-monthly column, looks at the dif
ferent ways adults and children perceive com
puters. We also look at one family's approach 
to word processing. 

Yesterday my seven-year-old daughter Catie went 
off to computer camp at Hollins College, here in 
Roanoke, Virginia. When she came home she 
could hardly wait to tell me about her day. "Com
puter camp was fun!" she exclaimed . "I thought 
we'd have to program all day, but we didn't. We 
did lots of things!" 

One thing Catie did was send electronic mail 
back and fo rth to her campmatc, Ashley Bell. The 
girls used the Minerva terminals on Hollins Col
lege's DEC (Digital Equipment Corporation) com
puter system. 

Using a big computer was a new experience 
fo r Catie. The only kind of computers she has 
ever seen arc pe rsonal computers. Until yesterday 
she didn't even know what a big computer was. 
She thought it was really neat that she and her 
campmates were all using a computer - the same 
computer! She has grown up in a world of truly 
personal computing; group computing was a new 
experience for her. And she loved it. 

For example, last night she wanted us to wire 
all our little computers together. Catie wanted to 
send games and electronic mail from her bedroom 
to her brother Eric's bedroom, and from the kids' 
bed rooms to my study, to the kitchen, the base
ment (kid's playroom), and even to the bathroom 
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("In case 1 want to tell you something wh ile I'm 
taking a bath," Catie said). 

I had to explain to Catie that the computers 
she was using at computer camp were really just 
terminals - "octopus arms" to a single giant com
puter. The computers in our house, I said, were 
different. They were like little dwarf computers -

dwarfs of every surt, color, and personality. The 
dwarfs were all d iffe rent from each other. Most 
were not even on speaking terms. Getting them 
to talk to each other was not "just a quick project" 
as Catie ca lled it. 

Different Perceptions 
All this talk about giants and dwarfs got me 
thinking. When it comes to computers, Catie and 
Eric's generation sees things just the opposite of 
my genera tion (adults in their 20s and 30s, and 
above) . When I close my eyes and try to picture 



$40CanMake 
A Home Compuler 
A Serious Compuler 

If you own a 
VIC-20,,. or Commodore 64; 

someday you may consider getting 
a more sophisticated computer. 

That could cost you thousands of 
dollars. Or just $40 ($50 for 
PractiCalc 64). 

See what PractiCalc'" can do for you. 
You can keep track of expenses, 

investments, and inventory. 
Maintain and instantly search* 

files. 

• Denotes features aveltebte only on Prac11Cak: 64 and Prec11Celc Plus (lor the Commodore VIC·20). Distribu ted by: Micro Software International Inc 
C-64" eno VIC·20" are 1raoomBrkl or Commooore Bus11>ess Machines. Inc The Siik Mill, 44 Oak SI., Newton Upper Falls, MA 02 164 
APri to• is a reg1s1emd 1rndon'U\1~ ol Apple Compulo•s. Inc , IBM' 1s n 1eo1s1erod uacsemtuk ot 1n1ernalloMI Business Mnch•nca. lno , (6 17) 527· 7510 



computers, I still see the big IDMs, Univacs, 
HoneyweUs, Burroughs, and other machines. 
When Catie doses her eyes, she secs VlCs, Com
modore 64s, Apples, Ataris, and small lap com
puters such as the Epson HX-20 and Tl's CC-40. 

Now that small computers are popping up 
everywhere .in millions of people's homes, class
rooms, and offices, we adults are beginning to 
change our impressions. More and more, we ac
knowledge that there are two kinds of computers -
giants and dwarfs. 

But kids stiU see only one kind of computer. 
And that's alJ they'll ever see, until they grow up 
and try to ge t a job. Then, BOOM!, they'll come 
face to face with their first computer giant. And 
they' ll be ill-prepared for that experience. 

As far as most kids know, the Computer Age 
began in 1977 and 1978 with the appea rance of 
the first Apples, Commodore PETs, and Radio 
Shack TRS-80s. The memories of younger kids 
don't go back even that fa r. 

For most kids the giant cornpute rs have dis
appeared. Or, they never existed. Giant com
puters a re crea tmes from adu lt fairy ta les that 
filter home from the office or workplace. Little 
kids see them occasionaJly on TV or in the movies 
because they a re stereotypes. But they arc vague, 
hazy creatures. Based on movies like Superman Ill 
and War Games, kids' images of big computers are 
certain to be extremely stilted and unrea listic. 

Giant computers are not a tangible part of a 
child's everyday world. But they have not d isap
peared. They have faded from the popular con
sciousness because they a re not as trendy, fun, or 
cheap as the little personal computers . And they 
are not poking their terminals into all of our 
homes. 

Giant computers are not mass-media super
stars. But they still run the world. Personal com
puters a re the front men for the computer revolu
tion, but the big mainframe computers are sti ll 
the re, locked in the back room, chugging away, 
churning out most of the world's work. 

An Emerging Network 
Pretty soon, mainframe computers will play a 
larger part in the life of our famil ies . When we 
d ial up an information network such as Com
puServe or The Source, we are Linking our per
sonal computer with a mainframe computer. In
formation ne tworks, libraries, mail systems, 
banks, and shopping catalogs will soon become a 
major adjunct to "personal computing." 

In the next couple of years, small computers 
will cease to be little· isolated a toms in the electronic 
universe. Instead they will become nodes linked in 
neighborhood, professional, and national net
works. Personal computers are now autistic, shut 
off from each other. This is no way to gather in-
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formation, lea rn new things, and get work done. 
Personal computers must communkate. And the 
big computers will act as the middlemen. 

What's more, big computers have advanced 
computationa l abili ties still sadly lacking in most 
smalle r computers . As part of their computer 
education, our kids (even our smallest kids) 
should learn about these powerful machines. 

Computer camps at universities are grea t 
places to lea rn more about large computers . 
Another place is Walt Disney's EPCOT Center 
(Experimenta l Prototype Community of Tomor
row), in northern Florida, near Disney World. 
When 1 found out that EPCOT did not feature 
personal computers in a "community of the fu
ture," I called to ask why. An EPCOT official 
explained that the designers of EPCOT had 
sh1died small computers, but they had decided 
that sma II computers were stil I not friendly 
enough. "Big compute rs can be much friendl ier 
than small computers," she sa id. "Our big com
p uters at EPCOT a re fast, have gigantic memories 
to store millions of fac ts, and are capable of dis
playing beautiful, high-resolution pictures." 

As I lis tened to her talk, I remembered the 
big computers I had grown up with. Maybe they 
were big and fast and were magicians with pic
tures, but they were a lso cold, unfriendly, and 
aloof. As a college student, the closest I ever came 
to an IBM 370 was when l pressed my nose up 
against the heavy-duty glass surrounding the 
compute r room. I told this to the EPCOT woman. 

She expla ined that their big computers were 
hidden away, but their terminals (like the octopus 
arms of the computer at Catie's computer camp) 
were all over EPCOT for everyone to use . "And 
we don't put up a barrier between people and our 
computers by making people use a keyboard," 
she sa id. "People can interact with our compute rs 
by operating simple controls, by touching the 
picture screens, and by talking to them. And the 
computers talk back." 

Family Word Processing 
I make my Living by writing. I prefer to use 
WordStar on a pe rsonal computer to write faste r 
and better. This has made me the default champi
on of "family word processing" here in our home 
in Roanoke. 

I may be family champion for now, but there 
are severa l challengers on the horizon. 

First, there is my wife Janet. Janet doesn't 
like WordStar. "It's too complicated," s he says. 
"Using Word Star, you don't write a letter, you 
program it!" 

Janet isn't an ex-computer programmer Like 
me. In stead of running programs, she runs buses. 
And when she sits down to type a letter, she 
doesn't want to program. She does not want to 
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go through an elaborate regimen of switch
Aipping and button-pushing, as if she were SaJly 
Ride preparing for blast-off on the space shuttle 
Clinlle11ger. She just wants to type a letter. 

So Janet has abandoned WordStar in favor of 
another word processing program, Text Wizard. 
And now she's turning out whole piles of papers, 
resumes, and correspondence. 

Then there's Catie. Catie does her word pro
cessing lying in bed. 

Ca tie's computer is right beside her bed on a 
card table. Catie has a perfectly good chair to sit 
in, but she has swiveled her computer around to 
face the bed, and she types lying down, with her 
fat black cat draped across her back. 

Catie has a simple explanation for the unusual 
way she has arranged her word processing work
station. "Mowie [the ca tj wouldn't fit on the 
chair," she says. 

Catie doesn't use Tex/ Wizard or WordStar . 
Her favorite is Bauk Street Writer. She cranks out 
page after page of very short stories, and notes to 
her parents, Eric, and Mowie. According to Catie, 
Bank Street Writer is the preferred word processor 
for seven-year-old girls, "because it's easy to fill 
up the little box on the screen, and it makes pretty 
le tters." 

(Although WordStar, Text Wizard, and Bank 
Street Writer will not run on a VIC or 64, many 
other word processors of simila r quality are avail
able. See "A Survey Of Inexpensive 
Word Processors For VlC ~ 

Eric's workstation is even more unusual than 
Catie's. He achieves maximum productivity when 
he is standing on the creaky wooden chair in my 
study and leaning over the computer. He usually 
does his typing in his bare feet, and this morning, 
in his underwear, too. (The increased ventilation 
probably keeps the ideas flowing). 

I left him alone this morning for about 15 
minutes. When I came back, he had a streamer of 
printer paper about six fee l long sticking out of 
the computer. "Look at this, Daddy!" he 
exclaimed. proudly. "Look al all the work I did!" 

Eric doesn' t have his own briefcase yet. So 
when he went off to school this morning, he had 
his work rolled up, fastened with a green rubber 
band, and dangling inside a plastic bag. 

As soon as he got to his class, he was besieged 
by other kids asking to see the bag's mysterious 
contents. He pulled out the paper, unrolled it, 
and carefully explained how he made all the hun
dreds of random letters, numbers, punctuation 
symbols, and graphic characters that he and the 
computer processed. 

The kids were impressed. They' ll p robably 
go home and tell their families. And, who knows, 
with Eric around, advanced gobbledygook pro
cessing might become very popula r in Roanoke. 
Soon all the preschoolers could be doing it. a 

And 64" in this issue. ) ~ 

Gobbledygook ~ /,?~ 

:::.~:;::~~reany a<&(,'~ · /,p"~ 
other fami ly members "-._.....:=::! ) 
who are challenging me 
for my position as the family' s ~ j 
number-one word processor? )--;\ 

There couldn't be any 
body else, really. There's Eric 
and Mowie, but neither of them 
can read or write. 

Mowie is truly out of the 
running. She's content to lazily 
nap on Catie's back. But Eric is 
another story. 

Every morning before nursery school 
and every night right at his bedtime, I find him 
in the study pounding away on a computer. I' m 
not certain what Eric is typing, but the paper flies! 
As far as I can tell, Eric may not even be com
peting with the other members of the family. He 
may h~vc created his own ca tegory - gobbledygook 
process mg. 
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COMMODORE 64 
(m°'9 power thin Apple II 1 t hlll m• prtce) 

COMPUTER AND SOFTWARE 

SALE 

• 170K DISK DRIVE $179.00 * 
• TRACTION FRICTION PRINTER $119.00 * 

WE 
HAVE 

THE 
BEST 

SERVICE 

WE 
HAVE 
THE 
LOWEST 
PRICES 

( *with software savings applied) 

COMMODORE 64 COMPUTER S139.00 
You pay only S239.00 when you order tne power· 
ful 84K COMMODORE 84 COMPUTER! LESS Iha 
value of the SPECIAL SOFTWARE COUPON we 
pack with your computer that allows you to 
SAVE OVER S100 off software sale prices!! With 
only $100 of savings applied, your net computer 
coat la S139.00ll LESS a ~9.50 BONUS PACK ol 
30 programs on tape or disk wa glvo you ab· 
aolutely FREElll 

170K DISK DRIVE $179.00 
You pay only $279.00 when you order the 170K 
Disk Drivel LESS the value of the SPECIAL 
SOFTWARE COUPON we pack with "your disk 
drive that allows you to SAVE OVER $100 off 
aoftwara sale prlcesll With only S 100 of savings 
applied, your net disk drive cost Is S179.00. 
LESS a ~9.50 BONUS PACK of 30 disk pro
grams we give you absolutely FREEi 11 

TRACTION FRICTION PRINTER $119.00 
You pay only $219.00 when you order the Com· 
atar T/F deluxe llne printer that prints 8 1/2 x 11 
full size, single sheet. roll or fan fold paper. 
labels etc. 40, 66, 80, 132 columns. Impact dot 
matrix. bl-dlreetlonal, 80 CPS. LESS the value of 
the SPECIAL SOFTWARE COUPON we pack 
with your pri nter that allows you to SAVE OVER 
$100 off softwera sale prlcesll With only $100 of 
savings appllod your net printer cost Is only 
S119.00. 

SO COLUMN BOARDS149.00 
You pay only $149.00 for this 80 Column Board 
when It Is purchased with a COMMOOORE 84 
Computer or • Disk Drive or a Prin ter or a 
Monitor. II purchased alone the sale price Is 
$169.00. Included with this board la word pro· 
ceasor pack, olootronlc spread shoot and mall 
merge data bese on two tapes. List $249.00. 
(Disk edd $10.00). 

EXECUTIVE 
WORD PROCESSING PACKAGE 

SCRIPT 84 EXECUTIVE WORD PROCESSOR Is 
tho finest avellable for the COMMODORE 84 
Computer! THE ULTIMATE for PROFESSIONAL 
wordprocesslng application. Featuring simple 
operation, powertul text editing with a custom· 
lzed word dictionary, complete cursor and In· 
sen/delete kay controls, llne and paragraph Ir>· 
aertlon, autometlc dalatlon. centering, margin 
settings and output to all printers. Included Is a 
powertul MAIL MERGE Whan used with THE 
COMPLETE DATA BASE PACKAGE. List S99.00. 
Sale $79.00. Coupon Price $52.00. (Disk only). 

SPECIAL SOFTWARE COUPON 

Wt peck 1 SPECIAL SOFTWARE COUPON 
with every COMMODORE 64 COMPUTER· 
DISK DRIVE·PRINTER·MONITOR we sell! 
Thia coupon 1llowa you to SAVE OVER 
$100 OFF SALE PRICES! S:Z00.$300 11v· 
lnga1re po11lbl1ll (eumple) 

PROFESSIONAL SOFTWARE 
COMMODORE64 

N-
EJ<eeut!ve Word PToeeaa0< 
Complele Dela BaM 
Electronic SprM<lth"t 
Accounting Paek 
Tota15.2Won:I Proceaa0<-Plua 
T-
Dltk 

Total Tu12.e W0<0 Process0<
T-
Diak 

Total l.&tlel 2.11 
Diak 

Quick Brown Fox Woro 
Proc:.eaor 

Pro0rammera Reference 
Gulde 

PrOQram,,..,.. Hetpe< 
Baalc Tut0< 
Typing TutO< 
Sprite O.algner 
M.Olc lnemen 
W11therWarll 
Mut le-Mtl<lr 
EOO.Peek 
3D MauCraze 
Profoulonal Joy Stk:k 
UghlPen 
Deluxe Oust Cover 

Lii t 
$99.00 
$89.00 
S89.00 
$8900 

$0900 
S79.0S 

$-«.OS 
MOOS 
S24.0S 
S29.95 

$89.00 

S20.05 
$09..00 
129.05 
S20.0S 
Ste.OS 
SID.OS 
St0.05 
$19.95 
S24.05 
S24.0S 
S24.ll5 
$39.05 
s 8.05 

c..._. 
S52.00 
~.00 
~.00 
S32.00 

S37.00 
s.t2.00 

128.00 
'20.00 
Sl2.00 
St5.00 

Wl.00 

$12.50 
\.4o.oo 
$15.00 
$15.00 
St 0.00 
St2.00 
St2.00 
St2.00 
Sil.CO 
Sil.CO 
$1 2.00 
S20.00 
s 4J50 

11nd many of hat ltom11 

Write or Clll tor 
Sim It SPECIAL SOFTWARE COUPON! 

PROFESSIONAL BUSINESS SOFTWARE 
EXECUTIVE QUALITY BY TIME WORKS! 

The Cadillac of buslne11 programs 
tor Commodore 64 Computers 

Item 
Inventory Management 
Accounts R1..:ervabfe 
Accounts Payable 
Payroll Management 
Cash Flow Management 
Salos Analysls 
General Lodger 
( ' COUPON PRICE $59.00) 

Lia! 'SALE 
$89.00 $69.00 
$89.00 $69.00 
$89.00 $69.00 
$89.00 $69.00 
$89.00 $69.00 
$89.00 $69.00 
$89.00 $69.00 

VIC·20 
(a real computer at the price of a toy) 

• 40-80 COLUMN BOARD $99.00 * 
• VOICE SYNTHESIZER $69.00 * 

I *with Cassette and Gortek purchase) 

VIC·20 COMPUTER $77.00 
You get the Commodore VIC.20 Computer tor 
only sn.oo when you buy at aala prices: The 
Commodore Data Cassette for only $69.00 and 
the Gortek Introduction to Basic program for on· 
ly $19.95. TOTAL LIST PRICE $302.95. SPECIAL 
PACKAGE SALE PRICE $165.25. 

40·80 COLUMN BOARD $89.00 
A fantastic price breakthrough for VIC·20 owners 
on this most wanted accessoryll " Now you can 
get 40 or 80 Columns on your T.V. or Monitor 
Screen." Plus we add a word processor with 
mail merge, electronic spread sheet, time 
manager and terminal emulator! I These PLUS 
programs require 8K or 16K RAM memory. (Disk 
add s 10.00). 

VOICE SYNTHESIZER $59.00 
Votrax Based. Make your VIC·20 COMPUTER 
TALK! Has features equivalent to other models 
costing over $370.00. You can program an 
unlimited number of words and sentences and 
even adJust volume and pitch. You can make 
adventure games that talk! A must for enhanc· 
Ing your programming creativity and pleasure. 

60K MEMORY EXPANDER $59.00 
Sixslot - Switch selectable - Reset button -
Ribbon cable. A must to get tho most out of 
your VIC·20 Computer. Includes FREE S29.95 
odvonturo game. 

BK RAM CARTRIDGE $39.95 
Increases programming power 2 112 times. Ex· 
pands total memory to 33K (33,000 bytes). 
Memory block switches are on outside of cover! 
Includes FREES 16.95 game. 

18K RAM CARTRIDGE $89.00 
Increases programming power 4 limos. Expands 
total memory to 4tK (41.000 bytes). Memory 
block switches are an outside cover! Includes 
FREE S29.95 adventure game! I 

12· GREEN SCREEN MONITOR $109.00 
Excellent quality GREEN PHOSPHOROUS 
VIDEO MONITOR with antlglare, 1920 characters 
(80 characters x 2~ rows). Savo your TV! a must 
for If() column word processors. PLUS S9.95 for 
VIC 20 or Commodore 6-4 Cable. 

12• AMBER SCREEN MONITOR $149.00 
Premium quality AMBER VIDEO MONITOR With 
antlglare, (80 characters x 24 rows), axceptlonal· 
ly clear screen, lester scanning, 1000 llnas. 
PLUS S9.95 lor VIC 20 or Commodore 6-4 Cabla. 

e LOWEST PRICES e 15 DAY FREE TRI AL • 90 DAY FREE REPLACEMENT WARRANTY 
e BEST SERVICE IN U.S.A. e ONE DAY EXPRESS MAIL e OVER 500 PROGRAMS• FREE CATALOGS 

-----------------------------I Add $10.00 for shipping, handling and insurance. llllnols residents 
I please add 8% tax. Add $20.00 for CANADA. PUERTO RICO, HAWAII 
I orde~. WE DO NOT EXPORT TO OTHER COUNTRIES. 
I Enclose cashiers Check, Mone)' Order or Personal Check. Allow 14 daya 
I for delivery, 2 to 7 days tor phono orders, 1 day express mall! Canada 

1 orders must bo In U.S. dollars. VISA - MASTER CARO ACCEPTED -----------------------------

PRDTECTD 
ENTER p RI z Es (WE LOVEOVR CUSTOMERS) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 lo order 



Bargai_n Software 
ForThe64 

Commodore's Public-Domain Programs 
John Blackford 

Last spring, Commodore Business Machines 
released more than 600 educational programs 
for the PET and Commodore 64 through deal
ers, who were to make copies for customers at 
a nominal charge. Now, Commodore has 
streamlined the offering, putting the best pro
grams on 27 diskettes available nearly at cost. 
With each disk containing 10 to 20 programs, 
you can build a software library at rock-bottom 
prices. The disks are arranged by category 
(such as math, computer literacy, or business) 
and may be purchased individually at dealers. 

W 
henevera new computer appears, a 
common corn plaint is that there isn't 
much software for it. Apple com
puters were one of the first brands 

wide ly purchased by home users, and it took yea rs 
for software developers to grind out a full line. 
Now there's plenty of software. The same was 
true fo r Ata ri , except that market pressure speeded 
up the development process. When the Commo
dore 64 was introduced, people were impressed 
with its graphics and sound, as well as the price, 
but wondered how long they would have to wait 
for a large selection of programs. 

At first, programs were sca rce. Commodore's 
early advertising for the 64 (in the summer of ·1982) 
noted hopefu lly that the product "wi ll have a 
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broad range of custom software .... " In other 
words, there was almost nothing yet. But as sales 
climbed, independents began rushing out games 
and utilities, and Commodore provided more of 
its own. By the spring of 1983, software was ap
pearing in some quantity, and Commodore took 
the opportunity to release a collection of 656 
educational programs originally written for the 
Commodore PET in the Canadian school system. 

The idea was to offer the software as a public 
service at minimal cost. All the programs arc in 
the public domain - not copyrighted and free to be 
reproduced by anyone. They were written for the 
PET by people in the Canadian schools- and since 
Commodore is the No. 1 educa tional ~omputer 
supplier in Canada, there were lots to choose 
from. Student programmers there, in cooperation 
with Commodore of Canada, revised the pro
grams to run on the 64. 

Unfortunately, some dealers in the United 
States were reluctant to handle the material. Under 
the original plan, dea lers were to purchase the 
complete set- some 50 disks nt the time - and 
make copies available to customers fo r a small 
fee. But it looked like a headache to many dealers. 
Then it turned out that some of the programs 
wouldn't run properly on improved versions of 
the 64 (see "Commodore 64 Video Update," COM
PUTCl's Gazette, Ju ly 1983). The solution was a 
simple one-line addition to each program, but 



We had a problem. So we invented 
PC-DocuMate'" to solve It. The problem was 
how to quickly master the VIC-20 and 
CBM-64 keyboards and easily start pro
gramming in BASIC on our new personal 
computers. Firs! we went through !he 
manuals. 

INCONVENIENT MANUALS 
The user's guide was a nuisance and the 

programmer's reference manual was just 
plain inconvenient to use. We found the 
control key combinations confusing and the 
introduction to BASIC 10 be too "basic" for 
our needs. We needed a simple solution to 
our documenta11on problems. 

So we decided to surround the keyboard 
of each PC with the information we wanted. 
We decided to print whatever we needed on 
sturdy plastic templates which would fit the 
keyboard of either !he VIC-20 or Commo
dore 64. 

SIMPLE SOLUTION 
This was the simple solution to our prob· 

lem. Now we could have !he essential 
information right at our fingertips. 

On !he left side and lop of !he templates 
we pul BASIC functions. commands. and 
statements. On the lower lell we used key 
symbols to remind us of how lo use SHIFT. 
RUN/STOP. CTRL and the "Commodore" 
key. Over on the bottom righl side we put 
some additional keys to help remember 
aboul CLR/HOME and RESTORE. But we 
were still a litlle confused 

STILL CONFUSED 
We found we were confused about music 

programming, color graphics. and sprites. 
On both the VlC-20 and the CBM-64 tem
plates we carefully organized and summar
ized the essential reference data for music 
programming and put it across the top
showing notes and the scale. All those 
values you mus! POKE and where lo POKE 
them are listed. 

Then to clarify color graphics we laid out 
screen memory maps showing character 
and color addresses in a screen matrix. (We 
got this idea from the manuals.) 

For !he VIC-20 we added a complete 
memory address map for documenting 
where everything is in an expanded or 
unexpanded VIC. 

EUREKA! 
That's what we said when our new 

"invention" solved all our VIC-201
"' and 

Commodore-64™ programming problems 

For the Commodore 64 we came up wilh 
a really clever summary table for showing 
almost everything you ever need lo know for 
sprite graphics. 

GETTING EASIER 
Now we had organized the most essential 

information for our VIC and 64 in !he mos! 
logical way BASIC. music, color graphics. 
and sprites all seemed a 101 easier. Our 
inll lal problem was solved by PC-Docu
Mate•• 

But we have a confession to make. 

WE CHEATED 
We had solved !his kind of problem 

before. In fact. many limes before. You see, 
we at SMA developed the original PC-Docu
Mate for the IBM PC. We've made lemplales 
lor IBM BASIC and DOS. for WORDSTAR'", 
VISICALC'" and other best-selling software 
packages for !he IBM PC 

So we knew we could invent another 
PC-DocuMale'" to solve our problems w11h 
!he VIC-20 and Commodore 64. Now our 
solution can be yours and you can join !he 
lhousands of satisfied users of our template 
products. 

Take advantage of our experience and 
success wilh PC-DocuMale 1empla1es. Get 
one for your personal computer. 

SOME SPECIFICS 
Our templates for the VIC and 64 are 

made from !he same high quality non-glare 
plastic as the more expensive IBM PC 
versions. 

The templates are an allractive gray 
color and are imprinted wilh a special black 
ink which bonds permanenlly 10 the plastic. 
They are precision die-cut to fit your 
keyboard. 

Unlike some other products we've seen 
in this category, PC-DocuMate templates 
aro professionally and expertly designed. 
And they are fully guaranteed. 

OUR GUARANTEE 
Vie guarantee your sa11Sfac11on. You must 

be satisfied With your PC-DocuMate for your 
VIC-2-0 or CBM-64. Try 11 tor10 days and 1f 
for any reason you are not sat1sf1ed return 11 
to us (undamaged) for a lull rufund No rlak. 

SOLVE YOUR PROGRAMMING 
PROBLEMS WITH PC-DocuMate' " 

Order your PC-DocuMate today (by 
phone or mail) and solve your VIC-20 or 
CBM-64 programming problems Send only 
S12.95 and specify which computer you 
have. We pay for shipping and handhng. 
Use !he coupon below or call 919-787-7703 
for faster service. 

lvEs! Pieas; RUSH me-=-==-VIC-20 .. 

templates and/or __ CBM-64 tem

plates at S12.95 each I have enclosed 

$ by: 

Check_ Money order _MC/VISA_ 

Name 

Address 

C11y Slate 

Card# Exp 

Signature 

Foreign orders (except Canada) add SS.00 US 

Mail to: Systoms Management Associates I 
3700 Compulor Drive. Depl. J-1 I 
P 0 . Box 20025 
Raleigh, North Carolina 27619 I 

Canadians· Please send S18.9S CON for I 
each template to: I 

Systems Management Associates I 
SSA Westmore Dr .. Dept. J-1 I 

I Rexdale. ONTARIO M9V3Y6 
1 L _ ________ ___ _J 

VIC·:!Oand Commodo<e64 are~of Commodo<e a.sl· 
ness Machines. Inc. 

Ad no. 731 Copyright t 983, SMA. 

Oealor tnqulrlH Invited. 



busy dealers began to wonder how much of their 
time was going to be involved. 

To insure that the programs would be widely 
distributed, Commodore revised the packaging 
this summer so dealers wouldn't be tied up with 
the copying. At the same time, the company went 
over each program, revising whenever necessary 
to make sure every one would run on all versions 
of the 64. Commodore's software team eliminated 
some programs that were similar to others in the 
group, and dropped some that weren't of the 
highest educational quality. The final set consists 
of nearly 400 programs on 27 disks (so far, there 
are no plans to make them available on tape). 
Each disk is now packaged separately - available 
for $6.95 - with descriptions of each program on 
the back. · 

The disks are grouped in nine categories: 
business, geography, English, math, computer 
science, technology, science, history, and educa
tional games. Some of the categories, such as math 
and English, are on more than one disk. There 
are seven English and eight math disks, with pro
grams arranged loosely according to complexity. 
The three game disks have word-guessing puz
zles, logic games, I.Q. simulations, and many 
other programs. Although they aren't available 
on tape, cassette users may copy them freely from 
someone with a disk drive, because the programs 
are not copyrighted and are unprotected. 

C ommodore is now working on yet another 
collection of educational programs, according to 
company spokesmen. The exact con tents and the 
date of release are not yet definite, but the new 
batch will be available in the same format and at 
the same price as the revised disks. If all goes 
according to plan, they might be available before 
Christmas. 

These public-domain educational programs 
are not being offered in isolation. Commodore is 
pushing software in general and educational pro
grams in particular. Back in June, when the revised 
disks were announced, the company also slashed 
its regular software prices by up to 50 percent, 
and introduced 70 new programs, including word
processing and small-business packages. 

Then, during the summer, Commodore an
nounced an agre~ment with the Minnesota Edu
cational Computer Consortium (MECC) to pro
duce 100 educational programs. MECC, a leader 
in educational computing, will rewrite its 100 best 
programs for the 64. MECC will begin offering 
these versions to schools this fall and should have 
them all completed by the end of the school year, 
June 1984. Also, recognizing that the home and 
educational markets are merging, Commodore 
wilJ make these programs available through both 
its dealer network and mass distributors . 
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Finally, Commodore is improving service to 
schools by sponsoring more seminars on educa
tional computing and by designating some dealers 
as educational specialists - equipped and trained 
to give top-quality service to educational buyers. 

This is good news for schools, but it doesn't 
leave out the home user, either. MECC's software 
will be avai lable at a cost similar to games and 
other commercial software. And the public
domain material averages Jess than $1 per pro
gram. At that price, you can get a baker's dozen 
of engaging programs for little more than the cost 
of a blank disk. G 

11 

Programmers 
Have you written an exciting game? A 
utility that makes programming easier? 
An educational program for children? 
Any kind of useful home application 
program? If so, COMPUTE f's Gazette 
wants to hear from you. 

SUPER DISK 
Floppy Disk Drive For 

VIC - 20 & Commodore 64 
Super Disk2 is a Commodore compatible disk drive design

ed to interface to the various Commodore computers such 
as the PET1

• VIC-201 and the Commodore 641
• The disk drive 

is compatible to the model 4040, 2031, 1540, and the 1541 
disk drives and recognizes programs generated on any of 
these disk drives. The capacities are comparable to those 
found on the Commodore drives, and Super Disk1 

recognizes the full instruction set of the Commodore drives. 
Super Disk2offers RAM area within the disk unit, a serial and an 
IEEE bus interface. 

Call Toll Free For Latest Price Information 
1-800-527-7573 

Also Available: 
Gemlni-10 w/lnterface $399. V3K RAM 25. 
CPI Parallel Interface 65. VSK RAM 45. 
Expandoport 3 VIC 25. V16K RAM 75. 
Expandoport 6 VIC 75. V24K RAM 105. 
Expandoport 4 C64 65. CIE (IEEE for C64) 95. 
CATALOG OF OTHER HARDWARE & SOFTWARE AVAILABLE ON 
REQUEST. We accept: VISA, Mastercharge, and AE 

Southwest Micro Systems, Inc 
2554 Southwell• Dallas, Texas 75229 

(214) 484-7836 
1
Tredemark of Commodo<e ln1. 2rrademark of MSO 
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Avalon Hiii Game Company 
18(). 70 I IH Nucleat Bomber(C) ... ••.• $12 
18CH02 MklwayCampalgn(CJ ... •• Sl2 
180-703 Nonh Allantlc 

ConvoyRaldor(CJ . •.. • • Sl2 
180-704 Nukewar (C) . • • . • • • . . . . • . • . $ 12 
180-706 Plane! M inors (C) • • • • • • • .$ 12 
180-712 Computer Stocks & Bonds (C) . $ 15 
180-719Andromeda Conciuest(CJ .. . $ 14 
181·721 Compuler 

Foolball S1ra1egy (C).... . . $12 
181-732 Telengard (C) •• . ...••..••••• $16 

Broderbund 
Dovlcl's Mldnlghl Magic . • ...... ..••• $23 
Chopll l1or(CT) ••••.• .. •.•.•..••••• S34 
Serpentine (CT) . • • • . . S27 
Soa Fox (CT) • • • . S27 

Datamost 
Roundaboul •.•••••. ........... •.• $20 
Bllesioad. . . . . . • • • • • . • ••...•••••. s20 
Ma1lng Zone • • • • • • • . .. . . . . . . .. S20 

EPYX/Automated Simulations 
HE-036 Jump Man (D) • • . $27 

Human Engineered 
Software (HES) 

HEE-307 6502 Profuslonal 
Oov. Syslem (Cl • . • . • . . • S23 

HEE-400 Relro Ball (Crl) ...••••..•••• S27 
HEE-401 Hesmon(Crl) . . . ..... $27 
HEE-402Turllo Graphics 11 (Crt) •....•• $45 
HEE-404 Heswrllor 64 (Crl) .. .. .. . ...• $35 
HEE-412Grldrunner(Crl) .. ....... ••• $27 

lnfocom 
63E-001 ZOtk I (0) 
63E-002 Z0<k 11 (DJ 
63E-003 Deadline (D) ••••.•••••• • 
63E-004 S1arcross (D) ••......•.•. 
63E-005Zork111 (D) . . . • • .•••••. 

Sierra On·Llne 

$27 
$27 
S35 
$27 
$27 

S.E-046 Frogge1 (D) • • • • .. . . .. . . . $23 
Jew Breaker . • ....... ..... ....... $20 

Sirius Software 
70E-036 Blade of Blackpoole (0) ..... S27 
70E-037Type AllaCk (Crt) .. •.•••...•• S27 
70E~3 Roplon (D) • • • . • • • • • . . .. • S27 
70E-046Crlllcal Mass (D) ........ S27 
70E-424 Snake Byto (Crt) • • . • • . • • • • • S23 
70E-445 Spkler Clly (Cn) . • . . . . • • • • • $27 
70E·447 Squish ·em (Crt) ••... .• ••.••• S23 
70E-448 Fin al Orbll (Crt) ....... ....•• $23 

Spinnaker 
SKE-001 SnooperTroopec t 1 (D) ••••• $ 30 
SKE-004Facemaker(D) ••••.•••••.. S 23 
SKE-006Klndercomp(D) ......... .. $ 20 
SKE-006 Hey Diddle Diddle (0) .. ..... S 20 
SKE-009 In Search of l ho 

Mos I Amazing Thing (0) .. S 27 
Fraction Fever(CT) .•••••••. •• • .... S 20 
Alphabel Zoo (CT) ••••••••• .. •••••. $ 20 

I/IC 12103K Memory Expander ••••••• S34 
I/IC l1108K Memory E.xpander .... ... $52 
I/IC 111116KMemory Expander ... •• • $89 
I/IC 1011 AS232Terminal lnlorface ... $43 
I/IC 121 t Super Expander •••. ... ..••• $59 
I/IC 1212 Progammer"s Ald Cartridge •• $45 
I/IC 1213 I/lemon Machine 

Language Mon II or ... ....... ...•. $45 
l/L 102 Intro to Basic Prog. I ••.. .. •••• s21 
lnlro 10 Basic Prog. II .•. .... .. . •..•• $21 
l/T IOOA Rocroalion Pack ••.. . .... .• . J.45 
l/T 107A HomeColculollon Pack . .••.. $.45 
I/IC I 000 l/icrnodom ••••••••• .. •.••• $80 
VM Progrommor·s Roloronce Guido ••• $14 

COIVIPUTER OUTLET 

'Vi>' 1095 E. Twain (702) 796·0296 
Las Vegas, Nevada 89'109 

Call Toll Free 

1 ·800·634·6766 
Order Line Only 

Information & Order Inquiries (702) 369·5523 

VIC 20 Educational 
Books Music 

Kldsan<lthol/lc ..•....•.. •.•..•• • $ 18 l/lc MusloComposer(CT) .•• . .•••.•. s 29 
Programmer's Reference Gulde (Vic) . $ 14 HES Synlhesound (CT) ••... ... .•••. S 49 
Programmor"s Relerence Gulde (64) .. S 18 

Language Arts 
SuporHangman(CJ . ••.••.•••••••• s 14 
Simon/Hoss (C) • ..• ...• .••.••...•. s 13 
Concenlrallon (C) ................. $ 13 
Homo Babysltllng •••....•••••..•. S 23 

Math 

Reading and Language Arts 
FlngerSpelllng(D,CJ .. ....... .... $ t2 
MySpolllngEasel(AgesJ.10) ••••••• S 26 

Programming Tecbnlquee 
lnlro 10 Basic Prog. I. ....... ...... . $ 22 

OollaDrawlng (Cl) . ............... s 23 Sky Malh(C) ••• ••••• • .. ••••• . .... s 12 

1n1ro 10 Basic Prog. 11 .•••••••.....• S 22 
Programmer's Aid Cart .. •.••••••••• $ 22 
Turtle GraphlcS/Hess (CT) •.... •••.• S 29 
GrOIOCk & Microchip . ....•.•.••• • . s 23 Snyapse Software Space Dlvlalon .......... ..... .... s 12 

SSE-011 Fl.Apocalyse(O) .... .. •••.. S23 BlngoSpeed Malh (CT) ... .•• •...•. $ 23 Social Studies/Science 
SSE-016 Drolbs(D) ... .. . .... . . .... $23 Numbor Crunch(CT) ...... ......... $ 23 
SSE-Ot9Survlvor(0) $23 NumberChaaor ... ... ............ $ 17 l/lslbleSolar Syal em ............. . $ 23 
SSE-020Phar0h·scu·r~(oi ::::: S23 NumberGulpor .•. ....... ..••••• •• s 17 Roaganomlcs(CT) ... . ........... s 27 

SSE.JI I F1. Apac:alypse (CI • · • ·• 523 ORDERING INFORMATION AND TERMS: 
SSE.JIB Dtelbs(CJ $23 
SSE.Jl9 SurvoVOt(C) SZJ For faSI deHvtry send caShler checks. money orders 0< duect t>ank wore translers Per· 
SSE.J20Pharoh·scurso(CJ .• . . .• • S23 sonal and company checks allow 3weeks 10 Clear. C.0 .0 . orders (Sl.00 minimum) and 

United Microwave 
Industries (UMI) 

92E-302 RenaJ$sance (CJ ••••••••• 
92E.J31 Molor Mania (CJ ... .. •..• 

I% o f all orders over S300. School purchase orders welcome. Prices reflecl a cash dis· 
coun1 only and are subjecl 10 change. Please enclose your phone number with 
any orde1s. 

527 SHIPPING: Soflwate ($2.50 mrnimum). Shipping - Ha1dwa1e (please calQ. Foreign 
• • 520 orde1s APO & FPO 01ders - StO minimum an<I 15•;. of all orders over $100. Nevada 
• • reslden1s add 5 3/4% sales lax. All goods are now and Include faclory warran1y. Due 10 

We Accept 
VISA & MasterCard 

our low prices. all sales are final. A ll re1urn1 musl have a relurn eulhorizallon number. 
Call 702·369·5523 lo Oblaln ono before returning goods for roplacomonl . All rolurnod mer· 
ch8ndl se Is subJocl lo a ros1ocklng fee and musl como wllh lholr orlglnol packaging In 
order 10 l>O 1ccop1 ed. NO relurns pormllled aflor 2 1 days from shipping dale. 

Nuke War ........................ $12 

Automated Simulations 
Rescue at Rigel (C) ....... .... ...... $20 
Ricochet (CJ .... .... ........... . $15 
Mons1er Maze (CT) • . • . • • • • ••.•.• .. S27 
Swordol Fargoal •... . ••••.••••••• $27 

Broderbund 
Martian Raider .•. .••••••...••••••• $15 
MulllsoundSyntheslzer •.••.••••.• • SIS 
Shark Trap •••••• •••• ••••.••••••• $ 15 
Sky Blazer (CT) ..... ... ............ S27 
Sea Fox (CT) .. . . .. .. .. .. . ••••• $27 
A.E. (CT) ••••• . • ... .. • .. ......•.•.• $27 

Creative Software 
Black Holo (CT) . . . . . . . . .. $36 
Trashman(CT) ... .. . ••••• .. .. . • ... $36 
Aslroblll:(CT) •.. .• .. ..•••.••... ... S36 
City Bomber & Mlnelleld (CT) ...•...• . S20 
Apple Panic (CT) • • • .. • • • • ........ S36 
Chop II fl er (CT) • • • • . • • • • • ........ S36 
Sorpenllne (CT) •... . .. ....••.••••.. S36 
l/ldoomanla (CT) .•. ...... .••••..•.. S36 
Torraguord(CT)... .... .. .• . . • • • • S36 

VIC Software 
Avenger. • ••.••••••.••.• •.. . • .... $ 23 
Su per slot ....... .... ............ S 23 
Super Allen ••••••• ••• •.•••••••••• $ 23 
Juplior Lander ••••.••.•••••.••••• $ 23 
Draw Poker ... ••.•••..•••• • .•..•• $ 23 
Midnight Drive •••• ... ••••....•••• S 23 
Radar Rel Race .••••..•••••.• , .••• S 23 
Raid on For! Knox ••.••••• ••••..••• S 23 
Sargon II Chess ••• •••. •.••••••.• . S 29 
Cosmic CruncMr ...... ••••••... .. S 23 
Gort ••••.. .. ••• ••.......•.••••.• $ 29 
Omega Race . .......... . .... ... .. $ 29 
Sea Woll ... ..... .. .. ..... . . ..... $ 23 
Advenlurelarid .••••••••.• , ••..•.. S 29 
Plrale Cove ••.... ........ •.• .• ••• S 20 
Ml'91on Impossible •..•••••••••.•• S 29 
The Counl ••••.•••.•••••••••••••• S 29 
Voodoo Colle ••• ••.• ••.•••••••.• s 29 
The Sky ls Falling •••••••.••• , ••••• S 23 
Mole Attack ••.•........••••••••• s 23 
Bingo Speed Math ••••.••.•. •••••• S 23 
Home Babysltl8r ......••••••.••.• S 23 
l/lslble Solar Sys1em •••• •••••..• .• $ 23 
Personal Finance ..•••.••••••••. .. $ 29 
Quick Brown Fox ................. $ 65 

HES Software 
HES Mor11cn ....•.. •..•• ..... ... s 29 
HES Wrller (CT) •. ..•. •.•••.••.. ... $ 29 
Synlhesound Music Synth0slze11cn . s 49 
Tunle Graphics (CT) ..•.•..•••••.• • S 29 
I/IC Fonh (CT) •••....•••..•••••••• s 45 
l/lcl'rek(C) •••••.. ........ •••••••• S 15 
Predalor(CT) ••.••.....•...••.••.. S 27 

United Microware 
Spiders ot Mars(CT) ..... .....••.•. $ 34 
Meteor Run (CT) • • • • • • • • • • • •••••. $ 34 
Amok ..... . (CJ $ 15 (CT)$ 27 
Allen Blitz. ••••••••.• (CJ S 17 (CT) S 27 
Skym11h (C). ..... .• . •....••••••• • $ 12 
Spaco Division (C) .......•• •••••• •• S t2 
Super Hangman (C) ... . ... ........ S 14 
TheAllon (C) ...... ... .... ........ $ t7 
3D Maze(C) ••••.•• ..•. • .••. •• .••. s 12 
Kosmlc Kamikaze (CJ • ••••••...•... S 17 
Sub Chaso (Cl • •..•...••••..••..•. S 15 
Renaissance ...... ... ............ $ 34 
Cloud Bursi (CT) • . •.... ...••••.• .• $ 27 
Sa1e1111es & Moleorlles (CT) .... •.... $ 34 
Oulworld(CT) ..... ... ............ S 34 
W0<dcral1 •.••••••• .. .••.••• ••.•• $270 

Sirius 
TypeAlllCk •...............•••...• $27 
Snake By1e ..... ...... ..... ....... $27 

Thom EMI 
River Rescue (CT) •••••.• •..•..... . $ 29 
Mu1an1 Herd (CT) ...... .. .. •.....• $ 29 

Tron ix 
Ga lac tic Blllz (C) • ••. . ...•• ••••••• •. Sl7 
Swarm (C) ..... ...... ............. $20 
Sldo':"lndor (C) •.••. .. . .... ••••••••. $20 
Gold Fovor(CT) ... ...... ....... .... S27 
Deadly Skies (CT) ....... ........... S27 
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A Survey Of Inexpensive Word 
Processors For VIC And 64 
Larry L. Bihlmeyer and Kathy Yakal, Editorial Assistant 

Word processing softwarE;? and 
hardware for the Commodore 64 
and VIC-20 is growing by leaps 
and bounds. Besides many new 
re leases, older programs are being 
updated and re-released . 

This all goes to show the 
competitive battle going on to 
capture buyers (you). At the same 
time, features usually fou nd in 
more expensive word processing 
programs are working their way 
into lower-cost editions: color 
capabilities, word count calcu la
tions, addition/subtraction of col
umns or rows of numbers. 

If you a re shopping for a 
word processor for your VIC or 
64, you can quickly become con
fu sed. Let's clear up the confusion 
and see what's avaiJable. In the 
process, we'll answer some key 
ques tions. Such as: What do you 
get for yom money? Which pro
grams support the RS-232 port? 
How do word processing pro
grams on cartridges compare to 
those on tape and disk? Arc there 
mnny low-cos t word processors 
to choose from? 

Define Your Needs 
Before we look at the low-cost 
progrnms, you firs t need lo know 
what your needs are and what 
ct1uipmcnt you' ll be us ing. 
This is vital because many pro
grams support only the serinl 
port (device #4) on Commodore 
machines. Thus, if you use the 
RS-232 port (device #2) with a 
printer interface, you cou ld l!lld 
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up with a word processing pro
gram that won't work with your 
printer. Figure 1 shows the two 
possible printer hookups to a 
Commodore 64. 

To determine your needs, 
make a list of how you would 
use a word processor if you had 
one. Remember that a word pro
cessor is more than jus t an e lec
tronic typewriter. A good word 
processing program can help 
you store information, prepare 
charts and newsletters, do form 
le tte rs to use with mailing lists, 
and even do small budget s heets. 

So make a list of what you 
expect a word processor to do. 
Are you going to jot short letters 
to your friend s, or write a novel 
that rivals Wnr n11d Pence? Do you 
need mailing list capnbility? Do 
you have a disk drive or a tape 
recorder? 

Once you've defined your 
needs, list the kind of equipment 
you have or plan to buy which 
must be compatible with the 
word processor. Whnt kind of 
printer (para llel or Serini)? Will a 
printer inte rface be used, such 
as a Data 20 Printer Inte rface for 
the RS-232 port? Or will you use 
a Commodore printer connected 
to the serial output jack? Do you 
plan to add a disk drive in the 
future? 

A Variety Of 
Features 
When you've finished both these 
lis ts, it's time to sec whnt word 

processors match your needs 
and equipment. Table 1 lis ts 
word processing programs and 
some of their features. Table 2 
lists the company addresses. 

These programs basically 
fall into three price groupings: 
$15-$30, $30-$65, $65-$125. In 
general, the more you pay, the 
more features you get. But there 
may be a limit to what you might 
need. Maybe you don't need 
more than just "basic" word 
processing capabilities. This 
will, of course, depend on your 
needs list. 

The programs in the $15-$30 
range conta in the basic word 
processing commands. For ex
ample, TOTL.Text 2.0 ($25) for 
the VIC-20 has 16 basic features, 
including page numbering, right 
and left margin control, centered 
title Jines, tabs, full-screen edit
ing, full cursor control, scromng 
up and down, and editing of 
blocks of text. TOTL. Text 2.5 
($35), an enhanced version of 2.0, 
adds nine more features, s uch as 
headers nnd footers, keyboard 
input for form letters, and added 
printer controls . For the Commo
dore 64, you can buy TOTL. Text 
2.6 + ($40), which has about 25 
features and supports both the 
serinl nnd RS-232 ports . 

Word Processor Plus ($25) 
provides good basic features 
including repeating keys, a stan
dard lette r format output, and a 
spool routine to print a series of 
text files. 

The second price grouping 
($30-$65) moves you up to more 
features, longer manuals in 
binders, and sample text files to 
help you learn the program. For 
example, Quick Brown Fox (VIC 
or 64) comes with a n ice binder 



---- THE NEW D-92 DUAL MODE MODULAR PRINTER-----

W E D A RE YO U TO 
COMPA RE! 

But don't just look at the price, 
consider the features, rel iability 
and flexibili ty of the D-92 dual 
mode modular printer. 

FEATURES 
• 7x9 Font For Data Processing 

printing 
• 11x9 Font For Crisp Clear 

Business Letters 
• 100 CPS Bidirecti ona l Printing 
• Short line Seeking Logic 
• 800 Character Buffer 
• Six D ifferent Character Sizes 
• 100% Duty Cycle 
• Parallel Interface 

RELIABILITY 
All Data Impact Products 
printers are built with superior 
materials r ight here in the 
United States. Each unit is 
inspected, tested and burned in 
at the factory to insure superior 
quality . 

Other measures of reliabili ty 
• 100 Million Character User

Replaceable Printhead 
• 5 Million Character Ribbon 

Cartridge 
• Easy Access and Serviceable 

Single Circuit Board 
• Full Factory Warranty 

FLEXIBILITY 
The D-92 was built with your 
future in mind. The highly 
modular design provides 
several upgradeable options 
such as : 
• Adjustable Tractor Feed 
• Dot Addressable Graphics 
• 2K Buffer 
• X-O N/ X-OFF 
• RS232 Serial Interface 
• 9600 Baud 
• Single Sheet Feeder 
• Sound Cover 
Naturally, Dara Impact Products 
printers w ill interface with all 
popular computers whether it is 
IBM, O sborne, TRS, Apple, 
Atari, etc. 

SPECIAL PROMOTIONAL DISCOUNT FOR COMMO DORE 64 USERS 
For more info rmatio n call 

- - ------1-800-327-1525------- -

t DATA IMPACT PRODUCTS, INC. 
745 ATLANTIC AVE., BOSTON, MA 02110 TEL: 617-482-4214 
TELEX : 951047 DIP INC BSN 



and a cassette tape with sample 
files to aid lea rning. It's written 
for the beginner and the instruc-

tions contain lots of illustrati9ns . 
Quick Brow11 Fox is a " firm

ware" program, in that it comes 

as a ca rtridge which sl ides into 
the ca rtridge slot at the right rear 
of the 64 or VIC. This means it 

Table 1: Summary Of VIC-20/Commodore 64 Word Processors 
PRODUCT VIC 64 TAPE DISK CART. Prlce,s· 

Casual Writer x x 29 

Easy5crlpt64 x x 79.95 

The Editor x x x x 34.95 

HES Writer x x 39.95 
HES Wrlter/64 x x 44.95 

Page-Mate x x x x 40 

PaperCllp x x 125 

Quick Brown Fox x x x x 65 (cart.) 

Smlth w rlter x x x 49.95 (lope) 
54. 95 (disk) 

Scrlpt64 x .x 99.95 

TOTL.Text2.0 x x x 25 (topo) 
TOTL.Text2.S x x x 35 (topo) 
TOTL. Text 2 .6 x x x 40(tope) 

Un-Wo rd Processor x x 20 

VIC-NIC x x x 19.50 

Word Manager x x x x free with purchase 
of Data 20 Video Po~ 

Word Mite Plus x x 14.95 
WordMlte2 x x x 14. 95 (lope) 

Wo rdMlto2C 
16.95 (disk) 

x x x 14.95 (lopo) 
16.95 (disk) 

Word Pro 1 Plus/64 x x x 39.95 
Word Pro 3 Plus/64 x x x S9.95 

Word Processor Plus x x x 25 

Word Wizard x x 34.95 

Wa rdWondor x x x x 29.95(VIC-20) 
(price for64 version 
was not available 
al pron time) 

Wordcraft x x x 99.95 without 
SK expansion (VIC) 
199.95 with 
SK expansion; 
64version 149.95 

Wordwh: x x 14.95 

Write Now x x x 39.95(VIC) 
49.95(64) 

Writer's Assistant x x 125 

• Suggested re tail price at press time. 
t Refers to whether program con be used with o printer connected to this port. 
i Unless noted, VIC-20 version will run on on unexpanded VIC. 
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COLOR SERIALt RS-232 COMMENTS* 

N y N Requires BK expansion on VIC 

y y y 

N y N Requires BK expansion a n VIC 

y y N 
y y N 

N y y 

y y y 

N y y 

y y y VIC version ovoiloblo soon 

y y y 

y y y Disk version is$29 
y y y Disk version is $39 
y y y Disk version is S44 

N y y 

y y y Commodore 64 version 
ovo1lablo soon 

N y y Requires Video Pok 

y y N 
y y N 

N y N 

y y N 
y y N 

N y y 

N y y Requires SK expansion on VIC 

y y Requires SK expansion on VIC 

y y y 

y y N 

N y N 

y y y 



/ 

SELECT·A·RAM 
STANDARD FEATURES 
e BK BLOCKS SELECTABLE FROM THE 

KEYBOARD OR BY SOFTWARE COMMAND 

e TWO EXPANSION SLOTS 

e WRITE PROTECTION 

e RESET SWITCH 

SELECT-A-RAM .. .......... $169. 
64K 
EXPANSION MODULE ... . $149. 

TRADE-INS ACCEPTED 

3K $5 8K$10 16K-$20 

e EXPANDABLE TO 192K WITH ADDITION OPTIONAL POWER SUPPLY FOR USE 

OF 64K EXPANSION MODULES WITH ADDITIONAL 64K RAM MODULES OR 

e COMPATIBLE WITH ROM CARTRIDGES MULTIPLE EXPANSION SLOTS ••• • $25. 
e ONE YEAR WARRANTY ON PARTS 

AND LABOR VIC 20 IS A TRADEMARK OF COMMODORE 
e 15 DAY MONEY BACK GUARANTEE ELECTRONICS LIMITED 

512-441-3202 PO BOX 43006 Austin, Tx. 787 45-0001 

[ Mo,.~a~ ] 
ADVANCED·PROCESSOR·SYSTEMS 



Table 2: Manufacturers Listing 
PRODUCT COMPANY ADDRESS PRODUCT COMPANY ADDRESS 

Casual Writer E. N . Publications VIC- NIC Typo Thrift 
R.D. l Dept. K 
Worden, IL 62097 Shelburne, Ontario, 

EasyScript 64 Commodore Business Mochines,lnc. Canedo LON 1 SO 

1200Wilson Dr. Word Manager Doto 20 Corporation 
West Choster, PA 19380 23011 Moulton Pkwy. 

Tho Editor Poworbyte SuiteBl O 

2 Chipley Run Laguna Hills, CA 92653 

Wost Berlin, NJ 08091 Word Mite Nol son Software 

HES Writer Human Engineered Software 2232 Ogden Ct. 
71 Pork Lone St. Poul, MN 55119 

Brisbone, CA 94005 Word Pro Professional Software, Inc. 

Page-Mate AB Computers 51 Fremont St. 

252 Bethlehem Pike Needhom,MA02194 

Colmar, PA 18915 Word Processor Plus William Robbins 

PaperCllp Batteries Included Box3745 

71 McCoulSt. Son Rofoel, CA 94912 

Toronto, Ontario Word Wizard M icro-Wore Dist., Inc. 
Conodo MST 2X 1 1342 BRt. 23 

Quick Brown Fox Quick Brown Fox Butler, NJ 07405 

548 Broadway Word Wonder Microspec 
Suite4F 2905 Ports O'Coll CL 
Now York, NY 10012 Plano, TX 75075 

Smlthwrlter Softsmith Word craft UMI 
2935 Whipple Ave. 3503-C Temple Ave. 
Union City, CA 94587 Pomo no, CA 917 68 

Script64 Pacific Coo st Software Wordwiz World Electronics 
3220 S. 8reo Canyon Rd. 17727thSt. 
Diamond Bar, CA 91765 Brooklyn, NY 11232 

TOTL.Text TOTL Software, Inc. Write N ow Cardco 
1555 Third Ave. 313 M athewson 
Walnut Crook, CA 94596 W ichita, KS 67214 

Un-Word Processor M idwest M icro Inc. Writer's Assistant Rainbow Computer Corporation 
311 W . 72nd St. 
KansasCity, M064l14 

comes on instantly when you 
turn on your computer, so there 
is no wailing to load the pro
gram. However, the 64 ve rsion 
requi res loading a short Lape 
utility program before using a 
printer with the RS-232 port. 

HES Writer 64 ($45) also is a 
cartridge program. lt has 15 pro
g ra m commands and 14 fo r mat 
controls (for p rinting), making il 
a complete package. lt supports 
the Commodore serial port but 
not the RS-232 port at this time. 

The third price g roup ($65-
$125) puts you on the borderline 
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of full- fea ture busi ness-type 
word processors. Two good ex
amples a re PnperCfip (5125) and 
Writer's Assisfn11/ ($125). Both a re 
fo r the Commodore 64 only and 
come on disks. PnperClip contains 
many advanced fea tures, such 
as horizonta l scrolli ng, add ition/ 
subtraction of columns or rows, 
column changes (edit \Vhole 
columns at one time), and a lpha
numeric sorting. By the lime 
you read this, it should be avail
able in a n updated fo rm which 
supports the RS-232 port, and 
which has expanded printer fi les, 

490 Lancaster Avo. 
Frazer, PA 19355 

wider horizontal scrolling, and 
improved manuals and opera tion. 

PnperC/ip comes with a 
"dongle" which fits into con trol 
port # 1 (usually used fo r joy
sticks). This is fo r copy protection 
purposes- unauthorized copies 
will not run without the dongle. 

A simiJar program, Writer's 
Assis/mil (5125), comes on disk 
and contains several sample files. 
For example, a "Demo fo r Writer" 
file shows many of the printing 
fea tures and a "Glossary Sample" 
fi le shpws you how to store fre
quently ty ped information to 

/ 

) 



AARDVARK L.T.D. 
TRS-80 COLOR COMMODORE 64 VIC-20 SINCLAIR/ TIMEX Tl99/4A 

' 

if , 

d. 
:'/" ~\ 

' 
I I 

QUEST - A NEW I DEA IN ADVENTUR E 
GAMES! Different from all the others. 
Quest is played on a computer generated 
map of Alesia. Your job is to gather men 
and supplies by combat, bargaining, explor
ation of ruins and temples and outright 
banditry. When your force is strong enough, 
you attack tho Citadel of Moorlock In a 
life or death battle to tho finish. Playable 
in 2 to 5 hours, this one is different every 
time. TRS·80 Color, and Sinclair, 13K VIC· 
20. Extended BASIC required for TRS.80 
Color and Tl99/A. $19.95 each. 

32K TRS 80 COLOR Version $29.95. 
Adds a second level with dungeons and 

more Questing. 

~ 

wtzard.5 : 
TouieT:~ 

WIZARDS TOWER - This is very similar to 
Quest (see above). We added wizards, magic, 
dragons, and dungeons to come up with a 
Quest with a D&D flavor. It requires 16k 
extended color BASIC. 13k VIC, Commo
dore 64, TRS-80 16k Extended BASIC, 
Tl99/A extended BASIC. $19.95 Tape, 
$24.95 Disk. 

Authors - Aardvark pays the highest com
missions in the industry and gives programs 
the widest possible advertising coverage. 
Send a Sel f Addressed Stamped Envelope 
for our Authors Information Package. 

ZEUS - It's fast and furious as you become 
the WIZARD fighting off the Thurderbolts 
of an angry ZEUS. Your Cone of Cold will 
destroy a thunderbolt end your shield will 
protect you - for a while. This is the best 
and highest speed orcode action we have 
ever done. Difficulty Increases In wave after 
wave, providing hours of chal lenging fun 
and a game that you may never completely 
master. Commodore 64, Vic20 (16k ex
pander), and 16k TRS-80 Color Computer. 
(A LL MACHINE CODEil 
$24.95 tape $29.95 disk. (Tape will not 
1rans1er to disk.) 

•• 

ADV EN TUR ES!!! 

The Adventures below are written in BASIC, 
are full featured, fast action, full plotted ad· 
ventures that take 30-50 hours to play. (Ad
ventures are interactive fantasies. It's like 
reading a book except that you are the main 
character as you give the computer, com
mends like "Look in the Coffin" and "Light 
the torch.") 

Adventuring requires 16k on Sinclair, 
and TRS-80 Color. They require 8k on OSI 
and 13k on VIC-20. Now available for Tl99. 
Any Commodore 64. 

$19.95 Tape - $24.95 Disk. 

ESCAPE FROM MARS 
(by Rodger Olsen) 

This ADVENTURE takes place on the RED 
PLANET. You'll have to explore a Martian 
city and deal with possibly hostile aliens to 
survive this one. A good first adventure. 

PYRAMID (by Rodger Olsen) 
This is our most challenging ADVENTURE. 
It is a treasure hunt in a pyramid full o f 
problems. Exciting and tough I 

"~ ... ......... 

SEAWOLFE - ALL MACHINE CODE In 
th is high speed arcade gamo, you lay out 
patterns of torpedoes ahead of the attacking 
PT boats. Requires Joyst icks, at I cost 13 k 
RAM, and fast reflexes. Lots of Color and 
Sound. A fun game. Tape or Disk for Vic20, 
Commodore 64, and TRS-80 Color. NOTE: 
tape will not transfer to disk! 

$24.95 Tape - $29.95 Disk. 

Dungeons of Death - This is the first D&D 
type game good enough to qualify at Aard
vark. This is serious D&D that allows 1 to 6 
players to go on a Dragon Hunting, Monster 
Killing, Dungeon Exploring Quest. Played 
on an on-screen map, you get a choice of 
race and character (Human, Dwarf, Soldier, 
Wilard, etc.). a chance to grow from game 
to game, and a 15 page manual. 16k Ex
tended TRS-80 Color, 13k VIC, Commo
dore 64. At the normal price for an Adven
ture (19.95 tape, $24.95 disk), this is a give
away. 

Dealers - We have a line of about 100 origi
nal programs for the machines listed here. 
We have High speed Arcades, Quality Ad
ventures, Word processors end Business 
Software for Small machines. Better yet, 
we have excellent Dealer support. Phone for 
information. 
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avoid retyping it when used later. 
Writer's Assistant also has a 

disk utility menu to help you 
copy a fi le, forma t a new disk, 
generate and list a d irectory, 
rename a file, and kill a file. 
When you first use it, you confi
gure it to your system and it will 
then remember this each time 
you start up. Another nice fea
ture is the "date" format. When 
you first s ta rt the program, it 
asks you the current date. Then, 
whenever a date is needed, it 
puts in the value you gave it. 

Is It Comfortable? 
By now, you can see the wide 
range of word processing pro
grams available for the VIC and 

64. Cartridge programs offer 
faster start-up, since they basic
ally become part of your com
puter's operating system. How
ever, they may not easily support 
your printer if you are using the 
RS-232 port. 

One way to make your final 
selection is to narrow your 
choices down to two or three 
with the features you want, then 
contact each company or loca l 
dealer for specific information 
about the latest version, printer 
and interface support,· cost, mem
ory needs, and other criteria. 

With this information, a 
final selection shouldn't be hard 
to make. Then, when you get 
the program home, give it a good 

workout, allowing enough time 
to learn all the features ca refully. 
Only then will you actually be 
able to rate the program for your
self. Ask yourself: ls the word 
processor fun to use? Since you'll 
be using it for creative purposes, 
it shouldn't inhibit vou. After 
all, if it isn't fun to ~se, it'll 
just ga ther dust and soon be 
forgotten. 

If the word processing pro
gram you select just doesn't "fit" 
right, return it for a refund or 
credit towards another program. 
Most companies will work with 
you to resolve a.ny problems, 
perhaps by making updated 
versions available at a nominal 
cost. {fiJ 

Friend(y DUO 

• 

, ... 
' 

The CP Numeric Keypad is the best friendly com
panion of your Commodore 64 and VIC-20. It is de
signed with top quality, low profile key switches for 
smooth, reliable and low-cost data entry. It lets you 
zip through your numeric work sheet, input your 
numbers and figures comfortably, quickly, and more 
easily than ever before. The keypad easily connects 
in parallel with the existing keyboard connector. No 
additional software is required. The setup is simple. 
The usage is comfortable. And the price is very af
fordable at only $69.95 . 

Eii Computer Place (213)32&4754 

:::: 23914 Crenshaw Blvd., Torrance, CA 90505 

The CP VIC-20 Expander is the one you have been 
waiting for. It incorporates all the features you've 
ever asked for. It has such unique built- in quality 
features as: Four high quality positively keyed con
nector slots for full memory expansion and utility 
cartridges; Gold-plated contact fingers for solid and 
long-lasting connection; An on-board RESET button 
that allows the restart of the VIC-20 without turning 
off the computer; Four individual slot ON-OFF con
trol switches which are arranged for easy access and 
designed with fingertip control rather than pentip; 
An external power supply hook-up provision with a 
two-way power source switch; A fuse block for 
overload and short protection. It is priced at only 
$54.95. Denier inquiries welcome . 

._ ________ Commodore 64 end VIC.20 ere trademarks off Commodore Business Machines. Inc.--------• 
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WordPro3 
Plus/64 
Don Carmichael, Assistant Editor 

One of the more useful tools to 
emerge from the computer revo
lution is the word processor. 

A word processor enables 
you to .compose and edit text on 
the TV screen by inserting or 
deleting letters, words, or sen
tences at will. You can rearrange 
whole paragraphs within a docu
ment, or move them to another 
document. You can store the 
text on peripheral storage equip
ment, such as tape or diskette, 
to be recalled, edited, and 
printed at any time. 

Some word processors even 
have a standard data bank of 
tens of thousands of words. The 
computer can use this "diction
ary" to check your speliing or 
your syntax. All this can be done 
within the computer before ink 
ever touches the paper. 

A Wealth Of Options 
Word Pro 3 Plus/64 is a word pro
cessor that is written to work 
with the Commodore 64 com
puter, a disk drive, and a printer. 
Although it does not contain all 
of the above options, it does 
have all the features that the 
home computerist or the small 
business user is likely to need. 
This, plus its budget price (about 
$89), makes it a good buy. 

Among WordPro 3 P/11s/64's 
options is insert/delete, in which 
anything from a single letter to 
~hole paragraphs can be easily 
inserted or deleted. The ability 
to work with global files allows 
you to link many files together 

Editing text witlz WordPro 3 Plus/64. 

for use with the various com
mands. This means you can print 
out a document much larger 
than the computer's memory by 
breaking it up into smaller files 
which are hooked together and 
treated as a single document. 
Another option is the senrcli and 
rep/nee command. This allows 
you to scan the entire text to 
search for and replace any words 
you wish. For instance, you 
migh t wan t to replace all occur
rences of "Smith" with 
"Smythe." WordPro will do this 
automatically. 

Options to format the 
printed output are also included. 
These include variables for page 
numbers, line spacing, centering 
lines of text, right and left justifi
cation, and the setting of tabs. 
Word Pro for the 64 also supports 
subscripts, superscripts, and 
underlining- if these options 
are also supported by the printer. 

For the small business user 
or for those interested in ac
counting applications, there is a 
numeric mode. In the numeric 
mode, WordPro automatically 
aligns columns of n umbers by 
their decimal points. 

Another advanced feature 
of WordPro 3 Pl11s/64 is the 
"boilerplate" or extm text mode. 
The extra text mode is much like 
having an "alternate memory" 
area in WordPro. This enables 
you to call in or reuse a standard 
paragraph or a whole fil e. This 

option can be used when gener
ating form letters that con tain 
the same standard paragraph. 
For example, when writing the 
form letter you can "call in" or 
add the standard paragraph to 
your text with a simple command. 

The screen display on your 
TV or monitor can be adjusted 
with WordPro. You have the op
tion of separately changing the 
screen background color and the 
print (text) color. 

One option missing from 
Word Pro 3 Plus/64 is the ability to 
preview on the screen how the 
formatted output will appear on 
paper. This is because the screen 
display is limited to 40 columns 
while the printer output is set at 
80, and WordPro 3 Plus/64 does 
not support horizontal scroll ing. 

Other options include a 
small library of standard disk 
commands which include: FOR
MAT, INITIALIZE, VALIDA TE, 
DUPLICATE, COPY, RENAME 
and SCRATCH. 

A Few Flaws 
Although a fairly good word 
processor, Word Pro 3 Plus/64 
does have a number of flaws 
that could cause problems if 
you're not careful. In certain 
circumstances, if you press the 
wrong key at the wrong time, a ll 

Pressing certain adjacent keys nt tile 
same time, such ns Commodore-RUN/ 
STOP, cn11 erase nil your text n11d restart 
the program. 
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your text can be lost. 
For instance, the Commo

dore key on the Commodore 64 
keyboard is used as a CTRL key. 
If you press the control key and 
then inadvertently press the 
RUN/STOP key (the key next to 
it), the computer will completely 
reset WordPro, and destroy any 
text you were working on. The 
same th ing happens if you type 
a capital "Q" after the CTRL key 
is pressed. 

These and other flaws re
volve around one area of design 
of Word Pro 3 Plus/64. The pro
g ram does not ask, or double
check, to make sure you want to 
execute a certain option or com
mand. In the previous example, 
it would seem more efficient to 
ask the user, "Are you sure you 
want to reset WordPro?" If the 
keys were indeed accidenta lly 
pressed, you could then recover 
with no loss . WordPro doesn ' t 
ask; it simply resets, and the text 
is gone. Because there are so 
many commands available which 
will erase or delete some or all of 
the text, such a " fail-safe" system 
would be welcome. 

Word Pro 3 Plus/64 comes 
with a relatively well-written 
instruction manual. The manual 
contains thoro ugh explanations 
of each command, along with 
fo rmat illus trations, and some 
s tep-by-step examples. How
ever, there is no quick reference 
card. A quick reference card was 
included with WordPro versions 
for other computers (PET, etc.) 
and should have been included 
with the Commodore 64 version. 
Word Pro 3 Plus/64 
Professio11nl Software, Inc. 
51 Fre111011/ Street 
Need/mm, MA 02194 
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Fast Eddie For VIC And 64 
Tony Roberts, Assistant Managing Editor 

If you can run faster, jump 
farthe r, and climb higher, get 
ready to put yourself into the 
shoes of Fast Eddie, the pro
tagon is t in a new game by the 
same name from Sirius. 

Eddie approaches one of the prizes i11 
rast Eddie. 

It won't really matter, 
though, whether you can outdo 
your friends a t the decathlo n. 
For to p lay Fnst Eddie, a ll you 
need is perfect eye-ha nd co
ordination and a comfortable 
joystick. 

Versions of Fnsf Eddie, which 
was designed by Mark Turmell, 
a re ava ilable fo r the Commodore 
64, the VIC-20, and Atari. The 
VIC and 64 versions were pro
grammed by Kathy Bradley. 

In the game, you assume 
the persona of Fast Eddie, a 
somewhat barrel-shaped fellow 
in a g reen coa t. Yo ur goa l is to 
collect p rizes, which float near 
the ceilings of the firs t four floors 
of your building. Because of 
you r superior leaping ability, it's 
no trouble for you to s imply jump 
up and bring down a prize. A 

touch of the fire button is all it 
takes. 

Collect nine prizes, and a 
key appears above High-Top, 
the crea ture who lives up o n the 
fifth floor. Capture the key and 
you move o n to a new screen 
and new prizes. 

Sneakers And 
Ladders 
The Sneakers, sho rt-l<:gged rela
tives of High-Top, ar~ the turned 
ankles in this track-and-field 
style game. These dancing 
semicircles with eyes guard the 
prizes and keep Eddie moving. 
Eddie can ou trun the Sneakers, 
hop over them, or climb aboard 
a ladder to another floor. But if 
he is caught, Eddie is throug h, 
and one of the reserves takes 
ove r back o n the firs t floor. 

You have four Fast Eddies 
at the s tart of each game, and, if 
you have fewer than three in 
reserve when you complete a 
screen, you get an additicmal 
Edd ie. 

Generally, the ladders that 
connect the floors of Eddie's 
bui ld ing are easy enough to 
negotiate, and w hile Eddie is 
climbing, he needn't worry about 
getting the boot from one of the 
Sneakers. 

Most of the time, the ladders 
are s taggered. After climbing up 
a floor, for example, Eddie mus t 
move right or left to board 
another ladder to another floor. 
Some ladders, however, are 
a lig ned. O n these s tructures, it's 



SOFTWARE DEVELOPMENT SYSTEMS 
to 

Help vou develop your skills and the oower at vour computer. 
These complete development systems for the VIC 20 and the Commodore 64 computers are tools 

for the professional and learnin9 aids for the developing programmer. A must for anyone who wants 
to understand the Internal workings of the computer or who wants to design l ast-action graphics or 
other powerful machine language programs. 

The Full-featured Assembler, Screen editor, Loader, Decoder and Debugger are accompanied by a 
tutorial on machine language, graphics programming and sound generation programming. The book 
also guides you through step-by-step Instructions for the use of the- tools and contains the most 
complete memory map available. A complete list is included of all the internal programs in ROM and 
the means by which you can call them from your own programs. Sample programs are fully 
explained. 

All programs support disk, tape and printer output. A special limited-feature version is available for 
the 5K VIC 20. 

VIC 20 and Commodore 64 are reglsiered TM of Commodore Business Machines Inc. 

We're Compuscope, Inc., a leading producer of 
computer peripheral products for the VIC-20. 

Noone 
delivers 
more from a 
VIC-20 

• Add up to 35K of memory to your VIC-20. 
• Copy game cartridges and other soil ware to 

protect yourself against lost programs. 
• Freeze game action and hold a slngle frame 

un1ll you're ready to continue. 

No other expander board Includes as many 
unique features. With Compuscope'a 
SUPERMOTHER. you get: 
• 8 switch selectable slots. Our c1osu1 

competitor has only six. Run slnglo or 
multlple VIC-20 program canr\tlgos; add 
memory; run utlllly programs - all at the 
same time. 

than we do. 
And 
who are we? 

- --
We're proud lo put our name on lhe most 
comple1e expansion Interface board ever 
dealgntd for the VIC·20 Personal Computer: 
The Compuscopo SUPERMOTHER. 

No 01hor expander board supplies so much 
enhancement. With Compuscope's 
SUPERMOTHER. you can: --WWW W - ~•rm---• WWW rm - w WWW - - - -- - ---- - - -_. ~----- - - - - --

• System re-set button. Ellmlnalo wear and 
tear on your VIC-20. 

• Pause button. Stop a program In progress 
and start it up again at your leisure. 

• Replaceable fuse. Pro1ects your VIC.20"s 
power supply from accldon1a1 damage. 

• Wri te Protection Swllch. Lets you make 
back·up copies of can ridge programs on 
1ape or diskette. 

• Fully buflered 10 Insure accurelo dala 
transmission from the board to tho VIC·20. 

Suggested Retail: St ~9.95 

w WWW WWW - WWW ...-- - - - -- - --- ---- - ----- -- -6400 Signal Street, Tillamook, Oregon 97141 (503) 842-4431 
SUPER BK EXPANDABLE 
MEMORY CARTRIDGE 
Slmply plug into tne VIC.20 expansion pon 
and memory expands to t2K tota l, plus 3 
unique lunctlons, easily expandable to 16K, 
plug-In sockets, external memory sw ltcnlng 
and Write Protection. 

SUPER 18K 
MEMORY CARTRIDGE 
Easily expand your VIC-20 to20K total, plus It 
also lncorporaloa External Memory Swltcnlng 
and Write Protection. 

EXPANDER EXPANSION INTERFACE 
Several unique features mekos tn ls '·slot 
board the perfect add-on: case design 
matches your VIC-20, System Pause 
Function, Write Protection System. Fully 
Bulfered, and Gold Conn actors throughout 
for ofllclont and long II le. 



all too easy to zip past the in
tended floor, and wind up in 
deep, unexpected trouble. 

Sne.akers In All Sizes 
Eight levels are available in Fast 
Eddie, each with five screens. ff 
you complete the five screens of 
one level, you automa tica lly 
move to the next higher level. 
You also can use the fS key to 
start the game at any level. 

At each level, the objective 
is the same: coUect nine prizes 
and the key. The differences 
between levels can be found in 
the Sneak~s. 

At level one, a single 
Sneaker guards each of the four 
floors. At level two, you' ll find a 
pair up on deck four. At level 
three, there is a pair on the sec
ond floor, another pair on the 
fourth, and an extra-wide model 
on the third floor. 

In some cases, two Sneakers 
will be positioned side by side, 
requiring that Fast Eddie leap 
them in a single bound. In other 
cases, they'll be strewn far apart, 
making Eddie negotiate them in 
a series of jumps. 

Beginning at level six, you' ll 
see three Sneakers on some of 
the floor~ . If the three are close 
together, it will take a perfectly 
timed jump to clear the bunch . If 
they are spaced apart, you' ll 
need a pogo stick to get across 
the screen . 

He's Not Called Fast 
For Nothing 
O nce Fast Eddie gets going, he 
can really move. The program 
itself is fast and colorful, and the 
action is smooth. Inexperienced 
players will be able to enjoy the 
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lower levels of Fast Eddie and 
work their way up. O ld hands at 
the joystick wiU find plenty here 
to challenge them. 

When being guided by a 
practiced hand, Eddie will look 
inspired. His running, jumping, 
climbing, and countless close 
cans will leave you breath less 
and exhausted. 

Fast Eddie 
Sirius Software, Ille. 
10364 Rocki11gha111 Drive 
Sncramento, CA 95827 
$34.95 Commodore 64 disk 
$39.95 VIC-20 earl ridge 

NEW! 
Universal Input/Output 
Board for VIC-20/64 

16·channel ND conver
ter & 1 ·channel DIA output; 16 high-cur
rent discrete outputs. 
• University physics & electrical en· 
gineering labs and hospital applica
tions. 

VIC-20 UHi MW-311V . ...• SlSS.00 
CBM-64 UHi MW-311C . ..• S22S.OO 

MW-302: VIC-20/64 
Parallel Printer Interface. 

Works with all centronics type parallel 
matrix & letter printers and plotters-
Epson, C.ltoh, Okidata, Nee, Gemini 
10, TP·I Smith Corona, and most 
others. Hardware driven; works off the 
serial port. Quality construction: Steel 
DIN connectors & shielded cables. Has 
these switch selectable options: Device 
4, 5, 6 or 7; ASCII or PET ASCII; 7-bit 
or 8-bit output; upper & lower case or 
upper only. Recommended by PRO· 
FESSIONAL SOFTWARE for Word Pro 
3 Plus for the 64, and by City Software 
for PaperCllp. 

MW-302 •• ... •. ..... . ... $119.95 

Dealer 
inquiries invited. 

- 1, "'3l -=- \. )o. 

3333 S. Wadsworth Blvd. #ClOS, 
Lakewood, CO 80227 
(303) 987-9532 or 987-2671 

' 



'------H.INTS&TIPSL--_-
A SHIFTy Solution 

Steven Darnold 

If you've discovered n clever, li111e-snvi11g tech11ique, or n 
brief bu/ effective progrn111mi11g shortcut, send ii i11 lo "Hi11/s 
& Tips," clo COMPUTf.!'s Gazelle for Commodore. If we use 
it, we'll pny you $35. 

STOP key. 
A much more elegant approach is to use WAIT 

653,1 and instruct the user to "Press SHIFT to 
continue." On both the VIC-20 and the Commo
dore 64, memory location 653 contains a 1 
whenever the SHIFT key is down. WAIT 653, 1 is 
shorter, faster, and nea ter than the usual GET 
loop. 

Most programs need to pause at some point to 
give the user time to read instructions or other 
information on the screen. Often this is done by 
putting the computer into a loop: 

50 G ET GS: IF GS="" THEN 50 

and instructing the user to "Press any key to 
continue." 

This approach, however, is somewhat 
clumsy. The loop requires a separate line all to 
itself, it adds a byte of variable garbage every time 
it is used, and it permits inexperienced users to 
break out of the program by pressing the RUN/ 

If there are several pages of instructions wilh 
a WAIT 653,l at the end of each page, the user 
can skip through them simply by holding down 
the SHI.Ff key. If this is undesirable, the program 
can check to see that the SHIFT key is released 
each time. This is done with a WAIT 653,1,1. 
Example: 

10 PRINT " Press and release SHIFT to continue." 
20 WAIT 653,l 
30 WAIT 653,1,1 
40 PRINT "Continued, OK" CllJ 

-----------------------------------------------------------.,,..------------------------, ORDER TODAY! DUST PROBLEMS? 
COLOR 

PROBLEMS? 
Solve Them With 

The Color Sharpener 
$18.95 

You're not alone. Thousands of 
Commodore 64 owners have 
"fuzzy" color on their TV. Most 
have interference lines crowd· 
ing out their great graphics. 
Many have bought expensive 
monitors or new TVs. and often 
even that hasn't helped. But. 
most of us just lived with the 
problem. Now the engineers at 
Bytes & Pieces have a simple. 
inexpensive solution ... The 
Color Sharpener. No soldering 
or wiring ... just plug the Color 
Sharpener into your 64 and 
PRESTO! The interference disap· 
pears. Instantly. And U it doesn't 
work to your satisfaction. just 
send it back and we'll refund 
your purchase price in full. 

Solve Them With 
Matching Dust Covers 

for Computer, 
Tape and Disk. 

$6.95·$8.95 
These are the deluxe covers for 
either the Commodore 64 or the 
Vic 20 made of brown leather 
grain Naugahyde. specially 
lined with a soft non·scratch 
liner, for a cover you just 
can't beat. 

Don't w aste your money on those 
cheap looking, clear plastic. 
static filled covers. Get the 
quality ones. custom fitted to 
your Commodore computers. 

Available slngly or as a matched 
set in beautUul brown simulated 
leather. 

Commodore 64 and Vic 20 are regutered 
trademarks or Commodore Computer Company 

Please send me the following, 
Quanttty nem Amount 

Color Sharpener 
@Sl8.95 s _._ 
Computer Dust 
Covers @$8.95 s _._ 
Computer Type. 

1541 Disk Dust 
Covers @S7.95 s __.._ 
Dataset Dust 
Covers @$6.95 s __.____ 

Shipping lit Handling s 2.00 

5~ State Tax 
(Wl.sconsln Residents only) S __.._ 

TOTAJ.. $ _:_ 

Check or Money Order enclosed 
Charge to my VISA or MasterCard 
V~A# _ ____ __ _ 

MasterCard # _ _ _ _ _ _ 
Inner Bank# _____ _ 

Expiration Date -----

Slgnatwe 

SHIP TO, 

Nmne - - -------
Adelle~ - -------
City ----- - - --State/Zip, _______ _ ._ ________________________________________________________ ..... ._ __________________ _. __ __ 

Bytes & Pieces Dealer Inquiries Invited 
550 W. 68th Street, Wauwatosa, WI 53213, 414 / 257-3562 

October 1983 COMPUTE l's Gazelle l 05 



THE BEGINNER'S CORNER 
~--~~~~~~~~~~--, 

C. REGENA 

Program Transfer 

My apologies to all those who were not able to 
RU N my previous sample programs on a Com
modore 64! Until now, I didn't own a 64. Then I 
braved the early-summer Utah floods and crossed 
a newly fo rmed river down the center of Salt Lake 
City to gel to a compute r store. J now have a n ew 
Commodore 64 silting next lo my VIC-20 so I can 
make sure my examples and sample programs 
work equally well on both computers. 

Most of the BASIC programming techniques 
are the same for both computers . Differences are 
largely because the Commodore 64 has diffe rent 
memory locations a nd because the 64 has more 
rows and columns ava ilable on the screen than 
does the VIC. A full printing line Qn the VlC takes 
up only about half a line on the 64. The screen 
memory maps, therefore, use different numbers. 
Any numbers involved in POKE commands for 
graphics and colors wi ll be different fo r the com
puters . Numbers used in the POKE commands 
for music are also different. In addition, the 64 
has features ava ilable that are no t possible with 
the VIC. 

My previous columns have discussed 
graphics and music on the VIC. I usually like to 
start with g raphics and m usic because they a re 
features that make a home computer / 1111. Once 
you experiment with graphics and music, you 
can really be creative. In this column I'm going to 
go back and discuss some of the fw1damentals of 
BASIC programming. 

Each program line in a BASIC program has a 
line number. Whe n you RUN the program, the 
computer executes each line in exact numerical 
order, unless ... unless you tell the computer o ther
wise. Directing the program to go somewhere 
else can be called "program tra nsfer" or 
" branching" and ofte n involves " logic" that .really 
enables the computer to make decisions. Follow-
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ing are some of the branching commands available 
in Commodore BASIC. 

GOTO 
The most direct command to go to a different line 
is GOTO 11, where n is a line number, such as 
GOTO 550. A command may tell the computer to 
skip several lines and GOTO a later line number, 
or to back up and GOTO a previous line number, 
or even to stay at a certain line number by a GOTO 
to itself. He.re is a n example: 

~0 REM PROGRAM STARTS HERE 

20 PRINT "HELLO" 
~ 
30 GOTO 70 

40 PRINT "THIS IS LINE 40" 

r0 PRINT "PRESS RUN/STOP KEY" 

~0 GOTO 60 

70 PRINT "THIS IS LINE 70" 

l0 GOTO 40 

The computer starts executing the li nes in 
order, sta rting with line 10 (which is actually ig
nored because of the REMark statement). Next is 
line 20, which prints a message. Line 30 says to 
GOTO line 70 without paying attention to any 
lines in between. Line 70 the n prints a message . 
Li ne 80 branches again - this time GOTO 40. Line 
40 prints a message, then line 50 prints a message. 
Line 60 says GOTO 60. The computer will just 
s tay at line 60 (an "endless loop") until you press 
the RUN/STOP key. 

You can probably see that using GOTO state
me nts isn't the most efficient programming tech
nique . It can make programs hard to understand. 



I 

-LEARN TO TYPE 
OR GET 

BLOWN TO ·BITS. 

Mastel'l'ype rM and the Commodore 64 rM 

make typing a blast. 
Now anyone can learn to type and have hours of 

fun at the same-time. With Masterl'ype. We've combined 
the fast-action of blow 'em up video games with the best 
instructional program available. You either learn to type 
or the aliens ZAP your spaceship.into oblivion. The 
results? Highly motivated and enjoyable learning. 

Mastel'l'ype is the best selling 
educational program available today. 

And that's no surprise. Reviewers agree. lnfoWorld~ 
wrote : 

"We had fun reviewing it, and we highly recommend 
it to those who want to learn typing in an unconven
tional but motivating way." 

lnfoWorld® also went on to rate Masterl'ype as 
" excellent" in all four of its categories. 

And now it's available for the Commodore 64 •M for 
the first time. 

Mastel'l'ype teaches your fingers to fly. 
Face it. If you're like most people, the most ineffi

cient components on your computer are probably your 
fingers. But you can change all that with Masterl'ype. In 
just a few easy lessons your fingers will be doing things 
you thought them incapable of. 

Masterl'ype. With 18 explosive learning levels. You'll 
either learn to type or get blown to pieces. 

$39.95. On disk only. 

e © 
Li htning Sottwar 

------- g VO 1)0• .. n~i>a'o0/\\10 CA'l-'~ 
'~'"' ~211260 

Commodore 64 Is o trodemork of Commodore Electronic~ umited 
lnfoWO•ld r<vlewO 1982 CW Communlcotlon<, Inc 



Many s tructured-programming advocates say 
you should rarely or never use a GOTO. Good 
program planning can at least minimize the 
GOTOs. Some of my ea rly prog ramming efforts 
used lots of GOTOs. My husba nd teasingly sa id it 
was good prog rnm security - no o ne could fo llow 
all the branching to figure o ut the prog ram. 

GOTO may also be typed GO TO (with a 
space between the words). Th e abbrevia tion is G 
s hift 0. 

FOR-NEXT 
A FOR-NEXT loop is used when you want to per
fo rm a process by repeating lines a certa in nu mber 
of times. 

10 
20 

~30 
L40 

REM ** FOR-NEXT 
FOR N=l TO 8 
PRINT N 
NEXT N 

EXAMPLE ** 

Line 20 says to let the va riable N sta rt with 
the value of 'I. Line 30 prints N. Line 40 says NEXT 
N, which m eans increment N by 1 and see if it is 
greater than the limit of 8 specified in line 20. If N 
is less than or equal to the limit, the computer 
goes back to line 30. Now the va lue fo r N is 2, and 
the computer prin ts "2" as N. The process con
tinues until the l.imit of 8 is reached. The program 
then con tinues with the next line. 

A FOR-NEXT loop with no commands be
tween the FOR and NEXT jus t counts between 
the limits and can be used as a delay or timing 
loop. An example is : 

20 FOR O=l TO 1000 
30 NEX'l' D 

You do not always need to increment b y 1. 
Use STEP to s pecify your own increment steps . 

10 REM ** FOR-NEXT-STEP ** 
20 FOR N=l TO 8 STEP 2 
30 PRINT N 
40 NEXT N 

RUN this program to see the difference STEP 
makes. Try changing the 2 in line 20 to 3. You 
may even use a fraction such as .5. There a1·e a lso 
times w hen you may wa n t to use a negative step 
size. Try chang ing line 20 to: 

20 FOR N=l0 TO -6 STEP -2 

All the numbers in the FOR s tate ment may 
be va riables and expressions, such as FOR N = X 
TOY + 5 STEP S. 

To conse rve memory, you may leave out 
spaces in the FOR and NEXT s ta teme nts . How
ever, if you use variables as U1e Umits, you must 
have a space after the variable name . Examples: 

20FORN=lT08STEP2 
20 FORN=X TOY+S STEPS 
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You may also use abbreviations. FOR may be 
abbreviated F shift 0, NEXT may be abbreviated 
N shift E, and STEP may be abbrev'iated ST shift 
E. 

GOSUB 
GOSUB means GO to a SUBro utine, the n come 
back to execute the next line . A subroutine is a set 
of instructions tha t may be used several different 
times during the execution of the program. The 
subroutine may be placed anywhere in the pro
g ram. The last statement of the s ubroutine is RE
TURN to branch back to the nex t statement after 
the GOSUB in the main program. 

20 REM MAIN PROGRAM COMMANDS 

1 
80 GOSUB 300 
90 REM PROGRAM CONTINUES 

300 REM SUBROUTINE HERE 

RETURN 

The subroutine may cons ist of any numbe r of 
lines, as long as the last command is RETURN. 
The GOSUB command specifies the line number 
of the firs t statement in the subroutine. A sub
routine may be entered a t different points . 

Following is an example of how a subroutine 
is used. Lines 200-340 a re a subro utine that draws 
a border us ing color C. If GOSUB 200 is used, the 
color C is se t equal to 2. You may specify a d ifferent 
color C, then GOSUB 210 or GOSUB 220. A is the 
number to correlate screen memory position with 
color pos itions. A may be a number used in other 
ca lculations, then reset w hen the subroutine is 
entered. 

Line 10 clea rs the screen. In the Commodo re 
64 version, Line 15 changes the screen to a white 
background. Line 20 prints a samp. le title. Line 30 
says GOSUB 200, which goes to the subroutine 
s tarting at line 200 and executes the sta tements 
until the command RETURN. Line 40 is the next 
line executed, which delays slig htly. Line 50 and 
line 60 clear the screen and print a different sample 
title. Line 70 ~'primes" the subroutine by s pec
ifying color C = 6. Line 80, GOSUB 220, goes to 
the subroutine s tarting with line 220, and executes 
until the RETURN command at line 340. Line 90 
delays, line 100 clea rs the screen, a nd line 110 
repeats the subroutine aga in, th is lime s tarting a t 
line 200. 
VIC-20 Version 

5 REM ** GOSUB ** 
10 PRINT II { CLR} { BLU} II 

20 PRINT TAB(5);"{6 DOWN}TITLE SCREEN" 

, 

I 



THE 
ULTIMATE 

UTILITY 
grafDOS ENHANCED DISK OPERATING SYSTEM 
ADD 40 NEW commands to both Basic and DOS. 

DOS COMMANDS HIRES COMMANDS LORES COMMANDS MISC COMMANDS 
LOAD"filename" CATalog PLOT FLIP LOR HLIN VTAB KEY 
SAVE "file name" INIT HOR WCHAR LCOL YUN HTAB SOUND 

PLUS MANY MORE ... 

ALSO INCLUDES MINIMON, a powerful machine language monitor. 
Add another 20 commands for use in machine language! 

* Disassemble 6502 code * Examine memory * Text dump 
* Fill memory * Move memory * Hunt memory 

PLUS MANY MORE. .. 

ALL THIS FOR A PRICE YOU CAN'T BEAT ... ... . . . . . .................. $39.95 
MINIMON available separately for CBM-64 or VIC .. . . . ... . .......... Disk .. . . $19.95 

DUST COVERS 

Computer or disk .... . . . .. .. .......... . .. . $7.95 
Old style datasette .. .......... . .... . .. . .... $3.95 
New style datasette .... ... ...... ........... $3.95 

NEW! Project Polaris 
NEW all machine code game for your CBM-64. 
Scrolling landscape as you battle ag~inst a myriad 
of aliens. 
How long can you survive? 
Disk .. . .. .................... .. .. ..... . $24.95 

Tape .... $15.95 

NEW BOOKS 
LIST OUR PRICE 

Elementary CBM-64 ............ 14.95 ....... 11 .25 
CBM-64 Users Guide .. ... .. ... . 14.95 . . . . .. . 11.25 
Sprite Graphics ............ . ... 15.95 ... ... . 11.95 
32 Programs for CBM-64 ........ 19.95 ... .... 14.95 
Kids and the VIC .. . .... ........ 19.95 ....... 14.95 
VIC 20 Users Guide ...... .. .. .. 15.95 ... . ... 11.95 
VIC Graphics ........... .. .. .. 12.95 . . . . . . . 9.95 
VIC Revealed ................. 12.95 .. . . . .. 9.95 
Stimulating Simulations.. ... . . . . 6.50 . ... .. . 

1
• 4.2S. 

I Speak Basic To My VIC. . . . . . . . 8.45 . . . . . . . 6. 75 
32 Programs for VIC ........... 19.95 ....... 14.95 

~EAESTING SOFTWARE 
......, IN2~ 101 S. Harvard Blvd. 

Torrance, CA 90501 
(213) 328-9422 

Visa/MC/Check/ Money Order · Add $2.00 • CA residents add 61/z OJo sales tax • Dealer inquiries invited 



30 GOSUB 200 
40 FOR D=l TO 1500:NEXT 
50 PRINT II {CLR){RED) II 
60 PRINT TAB(6) ; 11 {6 DOWN)GOSUB DEMO" 
70 C=6 
80 GOSUB 220 
90 FOR D=l TO 2000:NEXT 
100 PRINT II { CLR) { BLU) II 

110 GOSUB 200 
1·20 END 
200 C=2 
210 A=30720 
220 FOR S=7703 TO 7722 
230 POKE S,90:POKE S+A, C 
240 NEXT S 
250 FOR 5=7744 TO 8140 STEP 22 
260 POKE S,90 : POKE S+A, C 
270 NEXT S 
280 FOR S=8162 TO 8143 STEP - 1 
290 POKE S , 90 : POKE S+A,C 
300 NEXT S 
310 FOR S=8121 TO 7725 STEP -22 
320 POKE S,90:POKE S+A , C 
330 NEXT S 
340 RETURN 

Commodore 64 Version 
5 REM ** GOSUB ** 
10 PRINT II { CLR) { BLU) II 

15 POKE 53281,l 
20 PRINT TAB(l4);"{8 DOWN)TITLE SCREEN 
30 GOSUB 200 
40 FOR D=l TO 1500:NEXT 
50 PRINT II { CLR) {RED) II 

60 PRINT TAB(l5); " {8 DOWN)GOSUB DEMO" 
70 C=6 
8 0 GOSUB 220 
90 FOR D=l TO 2000:NEXT 
100 PRINT II { CLR){ BLU) II 

110 GOSUB 200 
120 END 
200 C=2 
210 A=5427 2 
220 FOR S=l065 TO 1102 
230 POKE S,90:POKE S+A, C 
240 NEXT S 
250 FOR $=1142 TO 1942 STEP 40 
260 POKE S,90:POKE S+A,C 
270 NEXT S 
280 FOR S=l982 TO 1945 STEP -1 
290 POKE S,90:POKE S+A,C 
300 NEXT S 
310 FOR 5=1905 TO 1105 STEP -40 
320 POKE S,90:POKE S+A,C 
330 NEXT S 
340 RETURN 

GOSUB may be abbreviated GO shift S, and 
RETURN may be abbrevintcd RE shift T. 

IF-THEN 
The IF-THEN s tatement is a conditional branching 
s tatement that makes the computer seem intell i
gent. The computer evalua tes a condition or ex
pression, then branches or takes actions accord
ingly. The branching occurs only if the condition 
exists, or if the expression is true. The IF-THEN 
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s ta tement may be of the fo llowing forms: 

1F expression THEN li11e 1111111ber 
LF expression THEN ncfio11 

The expressio11 may be a va riable, s tring, 
number, comparisons, o r log ica l o perators. The 
line n11111ber is a li ne number of another statement 
in the program. Only if the expression is true wi ll 
the program branch to the line number. 

10 REM ** IF- THEN ** 
20 A=l 
30 A=A+l 
40 IF A<ll THEN 20 
50 END 

At line 40, if the value of A is less than 11, 
the n the computer will branch to line 20. Another 
way of thinking or interpreting this statement is if 
the expression A<1 1 is true, then branch to line 
20. RUN the sample program to sec what happens. 

Rather than a line numbe r a fter THEN, you 
may specify an nctio11, o r several commands . Herc 
is an example: 
10 REM ** IF- THEN ** 
20 FOR A=l TO 10 
30 IF A<6 THEN PRINT A 
40 NEXT A 
50 PRINT "A =";A 
60 END 

In this sample program, the FOR-NEXT loop 
allows A to be from l to 10, but line 30 prints only 
the numbers less tha n 6. After the FOR-NEXT 
loop is completed, the final va lue o f A is printed. 
(No te that A has been incremented 1 more than 
the limit of 10.) 

String variables a nd s tring comparisons are 
allowed in IF-THEN s tatements. Here is a simple 
example. 

10 REM ** STRING COMPARISON ** 
20 N$="HELLO " 
30 M$="HI" 
40 PRINT "ENTER 'HI ' OR 'HELLO'" 
50 INPUT A$ 
60 IF A$=N$ THEN PRINT M$:GOTO 80 
70 PRINT N$ 
80 END 

This time the acti on in line 60 actually consis ts 
of two commands- PRINT M$ the n GOTO 80. If 
the condition A$= N$ is not lrue, the compute r 
goes immediately to the next line and disregards 
anything after THEN in the present line. This 
program will print either HELLO or HI depending 
on what you type in and enter. 

Keep in mind that in programming there a rc 
ma ny ways to accomplish the same results. For 
example, the firs t IF-TH EN example could have 
been written as a FOR-NEXT loop to produce the 
same output. IF-THEN s tatements may be written 
in a variety of ways. The expression to be evalu
nted also may be written in mnny different ways. 
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For example, a condition A<6 may be tested, but 
another way to write the same condition is A< = 5 
(A less than or equal to 5). Perhaps you would 
prefer to test the opp osite condition, A>S or A> =6 
(A greater than 5 or A grea ter than or equal to 6). 
By the way, "not equal to" is w ritten <>. 

A word of warning: in general you may com
bine commands on one line by separating state
ments with the colon, such as 30 READ X:PRJNT 
X. If you are translating a program and combining 
lines to save memory or typing effor t, do NOT 
combine an IF sta tement with the next line. If the 
condi tion tested is fa lse, program control goes to 
the next line; and the IF-THEN statement with 
the command(s) following THEN must be kept 
separa te from the next line which contains d iffer
ent actions. 

Math Competency: 
Saving Money 
This month I am including a sample program that 
illustra tes the use of various branching statements. 
The program writes out a story problem or word 
problem in a rithmetic. The type of problem in
volves division calcuJations. A person needs to 
save a certain amount of money for a major pur
chase; how much needs to be saved each week? 

FOR-NEXT statements a re used in lines 40-
90 to read in DATA from lines 100-110. N$(n) is 
the name for the problem, and there are six possi
ble names (three gir.ls and three boys). There are 
three kinds of purchases that can be made. A$(n) 
is the item desired . The price is chosen randomly. 
B() is the lowest base price for the particular item. 
A random fac tor from 1 to F() is chosen to multiply 
by M() to get the price of the item. 

R6 is a random number from 1 to 6 to choose 
the person's name. R3 is a random number from 
l to 3 to ch oose the item. 

Lines 470-510 are a subroutine that converts 
the price in raw form to dollars and cents. The 
subroutine may be entered at either line 480 or 
line 470. C$ is the cost in dollars and cents. 

The logic in lines 200-220 determines whether 
to print "HE" or "SHE" depending on the random 
subscript R6 - the first three subscripts refer to 
girls, and the other subscripts refer to boys. 
Another way of doing this would be: 

200 P$="HE" 
210 IF R6<4 THEN P$="SHE" 

(delete line 220) 

After the student enters an answer, line 300 
compares the INPUT answer with the ca lculated 
answer S; if they are within one cent, the program 
branches to the "Correct" procedure. lf the answer 
is incorrect, lines 310-340 show how to get the 
correct answer. Line 330 uses GOSUB 470 to 
convert the answer S to the dollars and cents form 
ofC$. 

If the answer is incorrect, the student presses 
RETURN, and line 370 tells the computer to branch 
back to line 120 for another problem. If the answer 
is correct, lines 400-420 print the option to try 
again. The lF-THEN sta tements check the key the 
student presses and branch accordingly. If the 
key pressed is not Y or N, line 460 branches to 
line 430 to keep checking fo r a key pressed. 

Commodore 64 owners, please add this line: 
25 POKE 53281,1. This command crea tes a white 
background so you can read the blue lette rs . The 
progra m works for both VlC-20 and Comniodore 
64 (with the add ition of line 25 fo r 64 users). 

See program listi11g VII page 155. cm 

Writers 
COMPUTE l's Gazette is looking for well
written. clearly explained articles for 
beginning and intermediate users of 
VIC-20 and Commodore 64 p ersonal 
computers. 1f you have an idea for a 
featu re article or tutorial. submit a 
manuscript or send us a query letter . 

This Publication 
is available in Microform. 

University Microfilms International 
Plcusc >end udditi@al infom1ation 

for--- ----------
'"","' .. """' ........... j Nt1mc ____ ________ _ 

ln•titutiu,.._ __________ _ 

St rec._ _ _ _ _ _______ _ 

CitY- - - - - --------
Stat"-___ Zip _ _ _ _ _ _ _ _ 

JOO Nonh Zeeb RuaJ . Dept . l'. ll . . Ann Arbor. Mi. 48106 
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MACHINE LANGUAGE FOR BEGINNERS 
RICHARD MANSFIELD, SENIOR EDITOR 

Windows 
And Pages 

Last month we introduced the disassembler, a pri
mary tool for machine language (ML) program
ming. With it, you can create ML equivalents of 
BASIC's LIST command. In other words, you can 
see a program on screen and follow its logic. Let's 
put the disassembler to work this month and also 
learn something about pages, data makers, and 
ML "variables." If you don't have the disassembler 
program, you might want to send for a copy of 
the September 1983 issue of COMPUTE!'s Gnzettc. 

One of the most effective ways to learn ML is 
to examine short routines in BASIC and then see 
how the same thing is accomplished in ML. After 
all, there are a fa irly limited number of basic pro
gramming techniques in any language: looping, 
branching, comparing, counting, and a few 
others. And long programs arc not created in a 
furious burst of nonstop programming. Rather, 
they are built by knitting together many small 
sub-programs, short routines which are as under
standable in ML as they are in BASIC. In the 
months to come, we' ll provide frequent, sidc-by
side BASIC-ML examples. Before you know it, 
you'll be able to think in both languages, and you'll 
have a working knowledge of ML. 

Peering Into Memory 
To start things off, type in either Program 1 (if 
you have a Commodore 64) or Program 2, for the 
VIC-20. These are caUed BASIC Loaders, and their 
function is to POKE a machine language program 
into RAM memory. The numbers in the DATA 
statements are the ML program. SAVE the pro
gram in case things go awry, then type RUN. 
Nothing seems to happen. You can then type 
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NEW because the little loader has done its job: a 
short ML program is now in memory from address 
864 to 875. 

Program I : 64 Loader 
800 FOR ADRES=864T0875 : READ DATTA:POKE A 

DRES ,DATTA :NEXT ADRES 
864 DATA 162, 0, 189 , O, 0, 15 7 
870 DATA O, 4 , 232 , 208, 247, 96 

Program 2: VIC Loader 
800 FOR ADRES=864T0875:READ DATTA:POKE A 

DRES , DATTA:NEXT ADRES 
864 DATA 162 , 0 , 189, 0 , 0 1 157 
870 DATA O, 30, 232, 208, 247, 96 
Because of the color memory problem (you have 
to POKE values into the entire color memory be
fore you can see things), RUN this short BASIC 
line before trying out the ML program and after 
each time you clear the screen: 

FOR I = 55296 TO 55552: POKE 1,6: NEXT (64 version) 
FOR I = 38400 TO 38656: POKE 1,6: NEXT (VIC version) 

To see what this ML program does, you can 
just SYS to the s tart of it: SYS 864. If you typed in 
the DATA statements correctly, you'll see a col
lection of strange symbols on the screen. Now 
clear the screen and type in Program 3. When 
RUN, it allows you to see things happening. Some 
characters are flashing rapidly, some change only 
in response to things you typed on the keyboard, 
some do nothing. What you're looking at is the 
first 256 memory addresses in your computer. 
The "flashing" characters (160, 161, and 162, 
counting down from the top left corner of the 
screen) are your computer's clock. They're what 

.r 
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Commodore 64 
and 

VIC-20 
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Tefecommuni ations 
with a difference! 

Unexcelled communications power and 
compatibility, especially for professionals and 
serious computer users. Look us over; SuperTerm 
Isn't just "another" terminal program. Like our 
famous Terminal-40, It's the one others will be 
judged by. 
• UP/ DOWNLOAD FORMATS -CBM. Xon-Xoff, 

ACK-NAK. etc. 
• DISPLAY MODES - 40 column; 80/132 with 

side-scrolling 
EMULATION - 42 popular terminal protocols 

• FUNCTION KEYS-8 standard. 52 user-defined 
• BUFFERS - Receive, Transmit. Program, and Screen 
• EDITING - Full-screen editing of Receive buffer 
• FILE CONVERSION - ASCII to PGM, PGM to ASCII 
• PRINTING - Continuous printing with Smart ASCII 

and parallel printer; buffer printing with other interfaces 
or VIC printer 
DISK SUPPORT - Directory, Copy, Rename, Scratch, 
etc. 

• FLEXIBILITY - Select baud, duplex. parity, stopbits, etc. 

Program options are selected by menus and function 
keys. For maximum convenience. an EXEC file sets 
options on start-up. SuperTerm may be backed-up for 
safety. Software on disk or cassette. with special 
cartridge module. 

Write for the full story on SuperTerm; or. If you 
already want that difference, order todayl 
Reqwes Commodore 64 or VJC-20, CllSk drive or Oa1aseue. and 
compa1101e mociem VIC vt1s1on requires 161< memory expans.on. Please 
specrty VIC or 64 when oielerlng. 

Just need UP/DOWNLOAD? 
tr you don't yet need SuperTerm·s power. perhaps 
Termlnal-40 Plus (VIC) or '64 Terminal Plus 1s right for 
you. we took our top-rated, smooth-scrolling terminal 
programs, added up/download, disk commands, and 
even more convenience. Then we put them on disk for 
fast loading.just like you wanted. Need we say more? 

Only S49.95 JVIC vcrsoon requires SK mem exp) 

P.S. Trade rn your origrnal Term1nal·"IO or '64 Terminal and 
deduct SI0.00. 

VIC 20 and Convnodoro &e aro 1rlClomlll<5 ol Convnodoro ElectioM:s. Ud. 

311WEST72nd ST. • KANSAS CITY• MO • 64114 

... with a wing load of oua/ity Software 
for the commodore 64"'and VIC 20"' 

Once you've compared our programs. I heir features and 
prices. you'll agree there's no compet111on in sight You'll also 
discover another 1mp0r1ant reason 10 go TOTL. Customer 
Assistance After You Buy Something nearly unknown in the 
low cost software field. 

some features 

Menu driven. Easy to use • Available on tape or disk • Com
pattble With Most Column Expansion Hardware • Bui lt· 
rn ASCII Translation for Non Commodore Hardware • Color 
Variables for Easy Mod1flca1ron • Machine language speed for 
Word Processing and Mailing List & Labol software. 

and there are 5 unique programs to choose from 

1. WORD PROCESSING has the speed and versatility to produce 
documonts, forms and lollors in a stralghllorward approach that 
is oosily ond Quickly loarnod. 

2. MAILI NG LIST ANO LABEL lots you organize your mailing 
lis1s, colloctron catalogs, monus. recipes and anything thol de· 
mands !isling or sort ing 

3. TOTL TIME MANAGER helps you plan schedules and analyze 
events nnd actlvilios by persons. project catagory and date. 
Ideal for project planning in the home or business. 

4. RESEARCH ASS ISTANT turns your computer info an ad· 
vanced. automated 1ndexrng and cross reference system 
A mus1 for lhe studont. educator or lho research professional 

5. SMALL BUSINESS ACCOUNTING rs o set ol straightforward 
accountrng programs Frees the salesman. entrepreneur 
or servrce prolesslonal f rom lime consuming record keeping 
tasks 

• 
(,,..) 
)( ................• 

=--;;V T/ITL As~ vour or.lier aoour ron so111v.1r~ -'-.{ IV I orstt1<1mrnrcouoontorturtmornrr.111s 
~ - SOFTWARE, INC. ~na Olrlrt•riq lnform;if/on 

\ * ~ «IU-''-r.- r 11111CMhlf'10fll 

1555 Tturd l\venuo. Walnul Creek. CA 9 4596 

I PLEASE SEND ME MORE INFORMATION ON TOTL SOFTWARE 
I 
I Name: 

Addross --------- ----------
I Zip ____ _ 

I 
I 
I 
I 

••••••••••••••••••• • •••••• 



you get when you ask for Tl$. 

Program 3: The Window 
10 SYS8 64 
20 GETK$ 
30 GOTOlO 
READY . 

The computer divides its memory into 
groupings of 256 bytes, called pages. What you're 
seeing on screen is "zero page." Stop the program 
w ith the RUN/STOP key and type POKE 868,l. 
Then RUN the BASIC progrnm again. Now you've 
changed the zero lo a one, a nd you've changed 
the ML program so that it puts page one on 
screen. You can sec any of the 256 pages in the 
computer by just POKEing the page number into 
address 868. 

Comparing BASIC And 
Machine Language 
How does this little ML program send the contents 
of RAM memory up to the screen? Let's show 
how we could do it in BASIC and then see how ML 
does it: 

10 X=O 
20 A= 0 + PEEK(X) 
30POKE 1024+X,A 
40X=X+1 
50 IF X <> 256 T HEN 20 

Of course you would probably wiite a pro
gram like this using a FOR/NEXT loop, but we've 
d is torted normal BASIC style a bit to more closely 
renect the app roach used in ML. Look at Program 
4. It' s the kind of disassembly you would see if 
you used a "monitor" program like Tinymon (pub
lished last yea r in COMPUTE! Magazine). The first 
column, starting with "0360" and containing a 
series of four-d igit hexadecimal (hex) numbers, 
represents the addresses in memory where each 
ML ins truction resides. (We'll get into hexadecimal 
arithmetic in a future column. ) For now, it' s 
enough that you understand that, in ML, memory 
addresses pe rform the same function as BASIC's 
line numbers do in a program LISTing. 

Program 4: Monitor Disassembly 
0 360 A2 00 LOX #$00 
0362 BO 00 00 LOA $0000 , X 
0365 90 00 04 STA $0400 , X 
0368 EB INX 
0369 DO F7 BNE $0362 
0368 60 RTS 

Program 5: Disassembler 

starting address (decimal)? 864 
start address hex 0360 

8 64 ldx I o 
866 lda 0 , x 
868 Sta 1024 , x 
871 inx 
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872 bne 
874 rts 

866 

After the "line number" address, you see 
some groupings of two-digit hex numbers. The 
fi rst g roup is" A2 00." These are the actual num
bers that the computer reads whe n it executes the 
ML program. These numbers are the m?s~ ele
mental form of machine language and s1l in mem
ory at the add resses indicated to their left. f-ina~ly, 
the "LOX #$00" is the d isassembly (the tra11slat1011) 
of the ML "A2 00." LOX means "LoaD the X re
gis ter." The X register is like a va riable a nd the# 
symbol tells the computer to load the 1111111/Jer zero 
into the X - as opposed to the number found at 
address zero. Without the#, X would be given 
whatever number was currently in address zero. 
The$ mea ns that the n umber is in hex notntion, 
not decima l. 

Now trike a look at Progrnm 5. If you have a 
copy of the disassembler program from last 
month's column, LOAD it. When it asks you fo r 
"starting address (decimal)", type in 864 and you' ll 
see the same d isassembly as ill ustrated in Program 
5. Notice that 864 is translated into hex (0360). 
Program 5 is nearly identical to Program 4 except 
that the two-byte numbers between the add ress 
and the disassembly are not shown. 

The second " line" in Program 5 "Loa Os the 
Accumulator" with the item in artdress zero + X. 
That is, if X is 5, then the item in 0+5 (address 5) 
is loaded into the accumu lator. The accumulator 
is another "variable" in ML, used to hold things 
temporarily. Since we're trying lo send all the 
items in zero page (addresses 0-255) up to the 
screen memory so we can sec them, our next job 
is to "STore the Accumulator" nt address 1024 + X. 
(1024 is the starting address of screen memory on 
the 64.) As you ca n see, we're making X do double 
duty here as an "index." It's acting as a n offset 
for both the source items (i n zero page) as well as 
the target to which we're sending those items 
(screen memory). 

The next line raises, or i11cre111e11ts, X by 1. 
INcrement X causes X=X+l to take place, so, 
this firs t time through the loop, X goes up from 0 
to 1. The BNE means "Branch if Not Equa l to 
zero." Branch is like a GOTO, but instead of giving 
a line number as its target, it gives an address in 
memory (866 in this case, the s tart of our loop). 
How docs Xever get to ze ro if it's being INXed 
each time through the loop? No single-byte vari
able in ML can go higher tha n 255. (Likewise, no 
individual memory address in the computer can 
" hold" a number beyond 255. This is similar to 
the fact that no decimal digit can ever go higher 
than 9. After that, the digits " reset" to zero.) As 
soon as you' ve raised X to 255, the next time you 
INX, it resets itself to zero and sta rts over. So, 
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" line" 872 in Program 5 will throw us back to Line 
866 until we've been through the loop 256 times. 
Then, we'll finally get to line 874, where "Re Turn 
from Subroutine" sends us out of ML and back 
into BASIC w here we left off. Notice that SYS-RTS 
has the same e ffect as GOSUB-RETURN, except 
that the fo rmer moves between BASIC and ML. 

Making A Loader Automatically 
Program 6 is another useful tool w hen you're 
working with M L. Loaders (Programs 1 and 2) 
POKE an ML p rograff1 into RAM me mory for 
you; Progra rn 6, "Oatamakcr," goes in the other 
direction and tra nslates an ML program from 
RAM into a BASIC loader. After you type it in 
and SAVE it, try an experiment. To make a loader 
out of "The Window," change line 1 to read 
S = 864:F = 875:L = 9. Sis the starting address of 
your ML and F is the finish. Then RUN . You'll 
see the loader crea ted for you on screen. The 
Datamaker destroys itself after it's finished . 
(Note: Sometimes it doesn' t complete its job, and 
you need to hit RETURN a couple of times to help 
it out.) Notice, too, that the line numbers created 
in the loaders made by Data maker are also th e 
addresses where the ML will be POKEd . And don't 
fo rget to cha nge the s ta rting and end ing addresses 
in line 800 before SAVEing a fi nished loader. 

Program 6: Datamak er 

0 QK=l98:QB=6 30 
1 S=826 : F=l02 3 : L=9 : REM>S&F=ADRES 
2 PRINT " {C LR}{ 2 DOWN}":FORI =STOS +47STE P6 

: I F I> FTHENNEXT : L=3 : PRINT"QK= "QK ": QB= "Q 
B" : GOT06 " : GOT05 

3 PR INTI; "DATA "; : FORJ =OTO 5 : PRI NTPEE K (I +J 
) "{LEFT } , " ; : NEXTJ : PRI NTCHR$(20) : NEXTI 

4 PRINT "QK ="QK " {LEFT } :QB="QB " {LEFT } :S= " S 
+48 " {LEFT} :F="F"{LEFT }: L= "L"{ LEFT} : GOT 
02 " 

5 POKEQK , L : FORK =lTOL:POKEQB+K , 1 3 :NEXTK : P 
RI NT " {HOME}": END 

6 PRINT " {CLR}{2 DOWN}": FORM=OT07 : PR INTM : 
NEXTM 

7 POKEQK, 8 : FORK =lT08 : POKEQB+K , 13 : NEXTK:P 
RINT " {HOME} ": END 

800 FO R AD RE S=8 26T01 0 23:READ DATTA: POKE 
ADRES, DATTA :N EXT ADRES 

Next mon th we' ll take a closer look at some 
of the even ts illustrated on screen when you RUN 
"The Window ." You might try substituting 
1NPUTK$ for GETK$ in Program 3 to try to find 
out where your input from the keyboard is tem
porarily stored in the computer before you hit 
RETURN and BASIC analyzes it. If you have any 
suggestions or questions, please write to me c/o 
COMPUTE!' s Gazette . (fl) 
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Improved Paddle Reader Routine 
For VIC And 64 

Don Carmichael, Assistant Editor 
Tom R. Halfhill, Editor 

This fourth installment of "Power BASIC," a 
continuing series of useful utilities and 
routines, is an enhancement of the first "Power 
BASIC" which appeared in the July 1983 issue 
of COMPUTE!'s Gazette. It works on the Commo
dore 64 or VIC-20, any memory size. 

The "Power BASIC" in our Premier Issue was a 
paddle reader routine for the Commodore 64. 
The idea was to reduce the " jitter" in screen objects 
controlled by the game paddles. This jittering is 
caused by minor fluctuations in the paddle's read 
ings. To calm down the jitter, author Bobby Wil
liams wrote a short machine language routine 
which read the paddle 256 times in a split second, 
averaged the readings, and used the average for a 
final paddle value. 

The routine wo rked fine, bul some readers 
wanted more. One person in particular wrote an 
am using letter - in the form of a poem - asking 
why we had not provided a version for the VIC-20. 
True, for some reason the VIC is not afflicted with 
a case of the paddle jitters as severe as the 64's, 
but it's distracting enough. Also, the original 
routine was for o ne paddle only, igno ring the 
second paddle . 

So, to keep everyone happy, we present the 
" Improved Paddle Reader Rou tine." 

Two BASIC Loaders 
As before, you don't have to know anything about 
machine lang uage to use these routines. They arc 
published in the form of BASIC loaders- short 
BASIC subprograms which you add to your own 
BASIC programs. Using the POKE s tatement, 
they load decima l numbers into memory which 
correspond to the proper machine language 
commands. 

The VIC vers ion is s tored in the cassette buf
fer, an area of memory normally unused during 
program execution. However, a SAVE or LOAD 
command will use the cassette buffer, overwriting 
the routine. If you make this routine a part of 
your regular progra rn, there should be no problem. 

The 64 ve rsion is s tored in a normally safe 
arcn of memory, the 88 bytes from add ress 679 to 
710 (decimal). Th is is not the same area where the 
previous paddle reader routine was stored. The 
earlier routine was stored in an often-used block 
of memory that we've decided to preserve for 
o ther purposes. 

Be sure to type in the correct version, and as 
always when dealing with machine language, 
SAVE the program before the first RUN. This 
nllows you to recover your work in case of a typing 
error that crashes the computer. 

Reading The Paddles 
Once the routine is added to your BASIC program, 
it must be activated w ith a SYS s tatement each time 
you want to read the paddles. To start the VIC ver
s ion, use SYS 828 (the beginning address of the 
cassette buffer where the routine resides). To start 
the 64 version, use SYS 679. 

With either version, you then read the paddles 
with a simple PEEK statement. To get the averaged 
reading of paddle 1, use PEEK(251); for paddle 2, 
use PEEK(252). Here's an example o n the VIC: 

100 SYS 828:Pl = PEEK(251):P2= PEEK(252) 

Here's an example on the 64: 
100 SYS 679:P1 = PEEK(251):P2= PEEK(252) 

Note that these locations are different from the 
usual paddle locations. That's because the routine 
stores the averaged readings at 251 and 252, not at 
the customary locations (i.e., 54297 on the Commo
dore 64). 

See progrn111 listi11gs 011!'age155. C7J} 



How To Use 
Tape And Disk Files 

Richard Mansfield, Senior Editor 

After a few weeks with their computers, many 
people find themselves trying (and fai ling) to 
make fi les on tape or disk. Files arc quite useful, 
even necessary in many kinds of programs, but 
you do have to be a bit patient with them a t fi rst. 
They' re not as immediately obvious as other as
pects of BASIC. 

We' ll take it s tep by s tep, a nd you 'll soon 
have fi les going in and out of the computer like a 
pro. But before getti ng d ow n to speci fics, a brief 
histo rica l note wi ll demonstrate that any confusion 
you might have experienced whe n working with 
files is fully justified and puts you in good com
pany. In the early days, files mystified nearly 
everyone. 

Charming, But Slim 
In 1978, the fi rs t true consume r computers - the 
vene rable model 2001 Commodore PETs - were 
shipped with a charming, but slim, use r's manual. 
This booklet, 49 pages long, was ca lled An J11t ro
d11ctio11 To Your New PET (Revised). It included 
instructions on using the reverse fie ld key, the 
cursor contro ls, and some elementary BASIC, 
along with tips on how to clean the PET. Nothing 
about files. 

Also, there were very few books o r magazines 
abou t personal computers at that time. And they 
sa id nothing useful about files either. The best 
sources of specific information we re the few 
mimeographed user group newslette rs. These 
ea rly publications were full of techniques and 
debates about how to make files work . 

To get a firm grip on OPEN, CLOSE, PRINT# 
and INPUT# (BASIC's fi le-handling words), the 
firs t thing we should do is clea rly understand the 
general differences between progra ms and files. 

Telling Them Apart 
Tapes or disks ca n s to re two e ntirely d iffe re nt 
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things - programs a nd fi les. (Don't be confused if 
you should read something like this in a book: 
"Store your program fi les on tape." That ter
minology is both redundant and confusing. There 
is a crucial dis tinction to be made between pro
gra ms a nd fiJes .) 

A BASIC progra m is a collection of li nes, a nd 
each li ne contains instructions to the computer. 
These instructions a rc to be ca rried out during a 
RUN of the program . That is, the· instructions are 
fo llowed in order, from the lowest Un e n umber to 
the highest, after you type the word RUN. A data 
fi le, by contrast, is raw information, like a page in 
a telephone book, without any instructions about 
what to do with that information. 

When programs a re SA VEd onto a disk o r 
tape, they can late r be LOAOed back into the com
puter to be RUN any time in the future. Programs 
you type into the computer will s tay there only as 
long as the computer is turned on. So, to bui ld a 
libra ry of progra ms, you must SAVE them on 
tape or d isk. (Let's refer to tape or disk s torage as 
111ag11etic memory from here on.) 

When programs are SA VEd to magnetic mem
ory, it's as if the tape or d isk were given a photo 
of the program that was in the computer at the 
time of the SAVE. BASIC keeps track of how la rge 
a program is- where it s tarts a nd ends in the com
pu te r's memory cells - so it knows just what to 
" photograph" when you ask for a SA VE. 

BASIC doesn' t help you out this way with 
yo ur files; BASIC doesn' t thoroughly supervise 
fi le s torage and reca ll. You must do several th ings 
to create a file on magnetic memory and several 
th ings to get it back into the computer later. You 
establish the size of the fi le, the d ivisions between 
items in the file (called delimiters), and the orde r 
of the items. We'll ill ustra te this in a minute, but 
firs t let's visualize how programs and fi les d iffer: 

A typical can of soup w ill have bo th a "fi le" 
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and a "program" written on the label: 

Tomato Soup 
Water, tomatoes, salt, 
monosodium glutamate, 
red color #7, oleorcsin. 

1. Open carefully. 
2. Empty contents into pnn. 
3. Add one can of water. 
4. Heat to a simmer. 

Steps one through four are clearly a program 
of sorts. One clue that these steps are program-like 
is that each item sta rts with a number, indicating 
the order in which the operations are to be per
formed. The ingred ients- standing by themselves 
as raw data - are a file. And, just as the ingredients 
"fi le" in the example above is acted upon· by the 
cooking instructions program, a computer pro
gram acts upon a data file . 

Here's a simple program which will create a 
tape file (there's a different format if you want to 
make a disk file: you change the device number in 
li ne 20 by typing OPEN l,8,8,"0:FILE,S, W" -
we'll get to the reason for the "O:" and the "S, W" 
later): 
10 DATA AAA,BBB,CCC 
20 OPEN 1,1,1,"FILE" 
30 FOR I=l TO 3 
40 READ-0$ 
50 PRINTil I D$ 
60 NEXT I 
70 CLOSE 1 

PRINT# (usually pronounced " print
number") is an ent irely diffe rent command from 
PRINT, and the punctuation, as always in pro
gramming, must be exact. Line 40 is interesting 
because we keep READing D$ over and over to 
use it as a tempora ry holding place until we can 
PRINT# to a magnetic memory. D$ isn' t anything 
in itself (it varies, it's a variable). READ will pick 
out each datum from the DATA in line 10 in turn, 
keeping track of the last one that was READ. 

In any case, after this program is RUN, the 
magnetic memory would contain a file. If we could 
look at that file on the tape the way we would 
look at a photograph, we would see a row of num
bers. The number 65 stands for the letter A, a nd 
13 represents a carriage return . Here's what the 
photograph wou ld look like: 

A Strip Of Tape Containing Our Example 
File 

A data base 111n11nger is a program that manipu
lates data in files . Writing a large, flexible data 
base managing progra m is not a simple task - it 
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can involve so rting, searching, a nd other complex 
programming techniques. Nonetheless, handling 
Christmas ca rd lists is not beyond beginning 
programming skills. Files do, though, represent 
something of a challenge. Your computer's man
ual contains in fo rmation on the necessary punc
tuation and syntax fo r the BASIC commands 
which manipulate files. However, a briefoverview 
might be of help. 

OPEN, PRINT# , INPUT# , 
And CLOSE 
While a program would be s tored by the simple 
SA VE instruction, a file is stored by a combination 
of OPEN, PRINT#, and CLOSE. Likewise, a pro
gram is just LOADed, but a fi le is " loaded" into 
the computer with OPEN, INPUT#, and CLOSE. 
Files are a bit more complicated, but the trade-off 
is that you can do more manipulating with files, 
easier nµµe11rii11g (adding to them), easier mergi11g 
(making two fi les into one), and so on. 

The command OPEN is genera lly used to 
communicate with a disk or tape drive. It's like 
pulling open a file cabinet drawer - once a fiJe is 
OPENed, you can then get at the records inside. 
Here's what you would do to OPEN the file we 
created ea rlie r. This time, instead of writing to it, 
we'll read from it. 

OPENing Commodore Files 
10 OPEN 1,8,8,"0:FILE,S,R" 

The firs t number (I) means that this OPEN wiJI 
hereafte r be ca lled #1. When you pull something 
out of it, you would use INPUT#l (you can keep 
open up to ten files at one time). The second 
number (8) means disk drive (a 1 in this position 
would mean to open a file on the cassette drive). 
The second 8 is a secondary address which allows 
you to give additiona l instructions. With disk 
drives, just use 8. 

The 0: specifics drive zero and the S means 
sequential file. The Commodore disks can create 
two other kinds of files: random and relative, but 
seque ntial is the simplest. Finally, the R means 
rend, so you will be using INPUT# to get things 
out of this file. (A W here would mean write, a nd 
you would PRINT# to the file.) To make this 
" reading or writing" distinction for tape files, the 
secondary address is used: a 1 means write and a 
0 means read. (10OPEN1,1,0,"FILE" would be 
the same as the example above, except it's for a 
cassette file . No drive number is specified, and 
the S is no t necessary since cassette files can only 
be sequential fi les.) 

Taking Something Out 
Recall that we put things into a file with PRINT# . 
Going the other way, you get something ou t of an 
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All Prices up to 
3QD/o OFF RETAIL 

COMMODORE 
Commodore 64 Computer 
1541. Disk Drive 
1701 Color Monitor 
1525 Printer 
1530 Oatasette 

HOME 
Quick Brown R>x (CT) 
Paper Clip (D) 
WordPro 3 Plus (D) 
CalcResult Advanced (D) 
Hesmon (CT) 
Home Accountant (D) 

249.95 
269.95 
269.00 
249.95 
69.95 

47.50 
96.25 
67.95 

135.00 
29.95 
49.95 

GAMES 
Zork I, II, or Ill (D) 
Deadline (D) 
Starcross (D) 
Jumpman (D/CASS) 
Spritemaster (D/CASS) 
Neutral Zone (D/CASS) 
Temple o f Apshai (O/CASS) 

29.00 
37.00 
29.00 
29.95 
26.95 
27.50 
29.95 

HARDWARE AND ACCESSORIES 
Cardco Parallel 
Printer Int. 

The Connection Parallel Int. 
Cardco 3 Slot Exp. Board 

63.95 
89.95 
31.95 

EDUCATIONAL 16K Memory Expander 
Facemaker (D) 26.25 (VIC 20) 57.00 
Kindercomp (0 ) 22.50 Data 20 8K Display Mgr 
In Search of the Most (40/80 col. plus Word Proc.) 119.95 
Amazing Thing (D) 29.95 Data 20 Display Mgr (40/80) 79.95 

Early Games (D/CASS) 22.50 Zenith 12" Green Monitor 109.00 
Electronic Party (VIC 20/CASS) 22.50 Amdek Color I Monitor 31 9.95 
Square Pairs (VIC 20/CASS) 22.50 C. Itch Prownter 8510AP 395.95 
Turtle Trax (VIC 20/CASS) 22.50 Control Data Diskettes (10) 23.00 

Write or call for FREE CATALOG. TO ORDER: CAU 1-714-951-5596 
8:00 A.M. - 8:00 P.M. PST Mon.-Sat. or send chock or 
credit card number, signature and expiration date. 

CENTURY MICRO PRODUCTS 
RO. Box 2520, Mlaalon Viejo, CA 92890 

Visa/Mastercard add 3%. Personal checks allow 2 weeks to clear. CA residents add sales tax. 
Shipping and handling and $3.00 (hardware extra). Prices subject to change. 

VOICE WORLD'S 

Z4K Golden RAM~ 
Expansion Chassis 

ONLY $149.00 
• Programmer's dream-Game 
player's delight. 
• Boosts VIC 
memory to 
29K! 
• 4 expansion slots 
with switches for in
stant cartridge selection
faster than a disk. 
• Accepts any cartridge 
designed for the VIC 20~. 

• System Reset Button. 
• Plugs directly into your VIC 20~. 
• 8 memory control switches-easy to 
configure in BK banks for custom 
applications. 
• Factory tested-one year limited warranty. 

VOICE WORLD 
13055 Via Esperia 
Del Mar. CA 92014 
(619) 481 -7390 

• Start address selection at 2000, 
4000, 6000, AOOO HEX . 

• ROM mode switches for 
memory write protec

tion and PROM, 
EPROM 

emulation. 
• Memory 

banks 
hold pro· 

grams/data 
even when de

selected. 
• Gold- plated connectors/ 

switch contacts for high reliability. 
• Fused to protect your VIC 20.-'> 

TO ORDER: 
Send check or money order. Add 3.00 
shipping and handling. California 
residents add 6% sales tax. COD 
DEALER INQUIRIES INVITED 

VIC 20 1s a registered trademark of Commodore Business Machines, INC. 

SOUTHERN SOW TIONS 
SOLID SECURITY 

Your business is worth the dif
ference. Compare our busi
ness software against theirs. 
Who's? Anyone's! Ours is 
better. It does more things. 

With the unbelievable sales of 
the Commodore 64, a lot of 
companies are writing new 
accounting packages for Com
modore computers. Do you 
really want the author of 
Cosmic Killer!*@# writing 
your payroll? 

Our PayMaster™ payroll pack
age reflects the maturity that 
only years of heavy field use 
can bring. You can join 
thousands of others who use it 
with confidence. 

General Ledger needs? Get 
our BusinessMan,n' it has 
more features, like budgeting 
and reports that you can de
sign, than the others. Ac
counts Payable? Never write 
another check. Just let the 
computer. 

Send us the coupon below for 
more information on 
Southern Solutions' quality 
business software, including 
head-to-head comparisons 
with the others. 
------- -----

SOUTHERN SOWTlONS 01 
P.O. Box P., McKinney, TX 75069 

Phone 1-800·572·4548 
Name ______ _ _ _ 

Address ----------
City ___ _ 

State Zip -----
Please send more Information 

Commodore 64 _ _ 

8000Series 

Bmodel 

VIC20 
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OPENed file by using INPUT# in combination 
with a string variable to "hold" whatever comes 
from the file (they come back to the computer in 
the order they were PRINT#ed in a sequentia l 
file). To get the A/\/\ back: 

20 IN PUT#1,AS 

Then you could print A$ to see the data AAA it 
holds: 

30 PRINT AS 

To get the res t of the data we stored, you 
could: 

40 IN PUTtl1, ll$:PRINT BS 
50 INPUT# 1,C$:PRI NT C$ 

After you arc finished INPUT#ing or 
PRlNT#ing from a file which had been OPENed 
as file #1, you would close it: 

60 CLOSE 1 

When you've finnlly CLOSEd the fil e, you 
are free to use that file number (#1 in these ex
amples) for some other fi le, with a d ifferent name. 
CLOSE is essentia l, however. Without it you could 
permanently lose part or all of a file, or even dam
age other files. Don't leave files open after you' re 
finished with them. 

INPUT# And PRINT# Hints 
The INPUT# and PRINT# work very s imilarly to 
the way INPUT and PRINT work from the 
keyboard and lo the screen. The only catch is that 
PRINT# needs some special handling. It's best to 
give it a line a ll Lo itself: 

20 PRI NT# 1,A$ 
30 PRI NT#l,BS 

The reason fo r putting PRINT# on its own 
line is that this is an easy way to separa te items in 
a file: with ca rriage rel urns. Jus t as: 

20 PRI NT A$ 
30 PRINT 8$ 

causes B$ to be on the line below A$ on the screen 
(since using a new line forces a carriage retu rn to 
take p lace) - a separa te program line pu ts a car
riage return symbol on to the tape or disk and 
keeps the data from running into each other. This 
kind of "separator" symbol is ca lled a delimiter. 

Manipulating Files 
Our example program above, which reads data 
from magnetic memory into the computer, does 
work, but it's cumbersome. Files arc usually writ
ten to or read from within loops . Here's a simple 
program to write a fi le to tape: 
l0 DATA BILL, SANDY, KATIE, LARRY 
20 OPEN 1 ,1,1,"NAMES":REM ( A TAPE FILE) 
25 PRINT#l, 4 
30 FOR I=l TO 4 
40 READ A$ 
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50 PRINTU , A$ 
60 NEXT I 
70 CLOSE l 

Since there arc four names in this file, the 
loop counts up to four, REAOing a new A$ from 
the 01\T/\ line each time through. Since PRINT# I 
is by itself on line 50, it will send carriage returns 
to the tape each time it PRINT#s, separating the 
names on tape with delimiters. This way, there 
will be no question of something like BrLLSANDY 
being stored. 

When this file is later rend into the computer, 
it wou ld be very usefu l lo know when the entire 
file ends, how big it is. There nre two ways to do 
this. You could add the word "END" to the DATA 
line and then change line 30 to read: FOR I= 1 TO 
5. O r, you could put the co1111f (the number of 
records for this fi le) on the tape or disk itself, as 
part of the file. Sec li ne 25 above for an example 
of this. 

l lere's a "reader" program w hich firs t pulls 
the count out of the file and then brings the records 
into the computer: 
10 OPEN 1 , 1,0,"NAMES" : REM (A TAPE FILE) 
20 INPUTtl,COUNT:REM THIS IS THE FIRST IT 

EM ON THE FILE 
30 FOR I=l TO COUNT 
40 INPUTU I A$ 
50 PRINT A$ : REM (TO THE SCREEN) 
60 NEXT I 
70 CLOSE l 

If you use the "ENO" technique, the reader 
program would not use line 20 and would add 
line: 45 lF /\S= "END" T l IEN GOTO 70. 1f you 
plan to do s ign ificant manipulations with the fi le 
data, you might want to call the items into an 
array so that they can be worked with easily. 

One final note about something which might 
not be immediately obvious: if you update a file, 
you cannot put il back on n disk using the same 
name. I lere's why: it' s first read off the disk and 
into memory because you want to make some 
changes. Before you OPEN-PRINT#-CLOSE it 
back onto the disk, you must first scratch (remove) 
the original fi le (it's in the computer now) so you 
can replace it with the updated one. For obvious 
reasons, you can't have two files on disk with the 
same name. This scrntcl1i11g is unnecessary for 
tape files, because the recorder wilJ write over the 
old file (if you rewind the tape). 

There a re numerous ways to manipulate files. 
We've been dealing with seq11e11tinl files, the most 
stra ightforward type of files; using lNPUT#, the 
most s traightforward access command; and de
limiting with ca rriage returns, the simplest punc
tuation. Your manual con ta ins information about 
more complex, sophisticated filing techniques, 
including special types of disk files, using GET#, 
and delimiting with commas or even using semi
colons between items. a 
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"THERE ARE 
1~WO ABSOLUT·EL Y 

INDISPENSABLE 
SOFmWARE TOOLS 

FOR THE 
COMMO,DORE 64,.M '' 

"PRQ.;LINE 
HAS TMEM BOTH" 

POWER 64 
on dllk adds POWER 
and MORE PnWER 

to .... your 
BASIC 

·provammln1 

PAL 64 
on disk the 

6502 machine code 
assembler used by 
the professionals 

"POWER"6"4 ..... s99,u PAL 64 .... . $99.U 
~tA :t. (~AL ft>< eon also avaltabl•) 

~~~~ ......... ollippln& 

$~~TOOLBOX 64 
POWER64 and PAL64. .... Sl79.u 
h11t'*'t 1rt U,S. ruock with ordiRf" or nu,Jor u~1t urdi , 

cunom1~olc<r.,. utn 

For .your riearest dealer call: 

(4 16) 273-6350 
PRO·LINE 
-•111ac .. TWAR• 

155 THE QUEENSWAY EAST. UN IT 8 
MISSISSAUGA, ONTARIO CANADA, L'4Y KS 

What data management program 
will make your Commodore 64 

do all this? 
Store and retrieve: 

Addr~ss lists · Home expense records 
Insurance records · Bills due by date 

Car maintenance records 
Appointment calendars 

Christmas card lists 
Investment records 
Credit card records 

Info-Manager 
To order or for our free brochure. call: 

(415)459-1333 
Dealer inquiries welcome 

COMMODORE-64:: 
Amertean PertRherals 

NEW ARRIVALS 
(disk or tape) 

1030 LANGUAGE TRANSLATOR 
English to German. 510 

59q PIAN0- 6q S19.95 
Change your 64 to a piano . 

126 TRAFFIC SIGNALS $14.95 
Teach your c hild safety. 

1240 POGO $24. 95 
like 0 -Bcrt. 

596 TELLING TIME $24. 95 
Hl - re.s Round c lock. 

1249 TYPESETTER $49. 50 
Hi- res printing on 1525. 

1276 ELIZA $19.95 
Has conversation with you. 

1016 ELECTRONIC GRADEBOOK 
Teacher special $24. 95 

57q LO CAT ION OF COUNTRIES 
Geogra phy 514.95 

575 CA NCER $ 15. 95 
Kids and smoking. 

762 ELEMENTARY ELECTRIC ITY 
5th- 9th gr. S24 . 95 

126Q TRAVEL ABOUT AMERICA 
Series o f 7 programs on 

Geog. and Hi s tory S150. 
578 SOUND EFFECTS $15. 95 

Demo and prog . a id. 
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12 lesson s • test. $34. 95 
1014 GEOMETRY SERIES 
20 progs. with h i- res 
Disk $300 Tape 5400 
128 TEST MAKER S24. 95 

Makes mult i-choice tests . 
1018 LAR GE NUMBE R ADDIT ION 

Great display $24. 95 
1275 VIC - 20 EM U LA TOR $3Q. 95 

Run most VI Cs on 64. 
1246 INTERRUPT MUSIC EDITOR 

Machine oode . S29. 95 
1017 MORTGAGE $19.95 

Does al l loan calculations . 
1015 AN IMAL -VEGETABLE 

6yr. - 10yr. $14 .95 
1285 MAESTRO S34 . 95 

All conceivable music and 
sound functions in 1 program. 

1280 WATTS and AMPS S14 . 95 
Household elec. ca lcs. 

580 MATCHING SHAPES 
1.0. Builder $1 4 . 95 

ORD ER ING BLANK 

To : American Peripherals 
122 Bangor St reet 
Li ndenhurst, NV 11757 

Ship to : Name 
S treet 

Town. Sta te, ZIP 

EDUCATIONAL 
(disk or t ape ) 

6Q4 Type Tutor 519.95 
645 Assembly Language 

Tutor S14. 95 
687 Fractiona l Pa r ts S14. 95 
902 Est imating Fractions 51q . 95 
695 Tutor Math $14. 95 
870 Squaro Root Trainer $14 . 95 
699 Countin g Shapes $14, 95 
694 Money Addition S14. 95 
689 Math Diec 14. 95 
678 Speed Read $1 4. 95 
643 Maps and Capi tals $19.95 
645 Sprite Edi tor 519. 95 
904 Sound Synthesizer 

Tutor 19.95 
696 Diagramming 

Sentences $14. 95 
690 More /Less S14. 95 
688 Batting Averages $14. 95 
802 T icTac Math $ 16.95 
904 Ba lancing Equat ions $14. 95 
905 Missing Letter s 14. 95 
86q Gradebook S15.00 
810 French 1- 4 580. 00 
811 Spanish 1· 4 580. 00 
807 Engli s h Invaders $16. 95 
809 Mu nc hword S 16. 95 
812 Puss In Boot $20 .00 
813 Word Factory $20. 00 
660 Hang- Spell S IQ , 95 
905 Division Orit i 14. 95 
906 Mu lt lpll c . Drill s lq . 95 
907 Addition Drill S14. 95 
908 Subtraction Drill S14. 95 
910 Si mon Say s 14. 95 
911 Adding Frac tions $14. 95 
912 Punctuation $ 14. 95 

EDUCA T IONAL 

Series on d isk 

Computer Scienc e ( 30 pr. J $350 
HS Biology (70 programs) $500 
HS Chemis try ( 40 programs) $450 
HS Physics (60 p rograms) $475 
HS SAT Drill ( 60 programs l $99 
Elem. Socia l S tu dies I 18 pr.) 5225 
Elem. Science ( 18 programs) 5225 
Further French ( 12 pr . J $95 
Further Spa nish ( 12 pr.) S95 
S tat istics ( 12 programs) $95 

516- 226- 5849 

Plea se send your comple te 64K cnta log. Over 600 programs. 

ITEM DESCR IPT ION 
(speci fy di• k or tape l 

PRICE 

······ ··· ···· ·· ·· ······· ···· ······· ···· ···· ······ ·· ·· ··· ·· ··· ···· ··· ····· 

.. .... ..... ........ .. ..... ... ..... ...... .. ...... .... ...... .. ............. 

·· ······ ···· ··· ··· ········ ······· ······ ·········· ········· ····· ······ ···· 
..... .. ..... .. ..... ...... .... ................ .......... ..... .. ... ... ..... 
Charge to my c red it card NV State Residents 7. 25\ ta x S . . . ...•. . 
... . VISA .... MASTER CARO COO odd S2.00 $ ....... .. 
Account 1 . • .. • . . • .. .. .. • • .. foreign orders add $2. 00 $ . ... .... . 
Exp. date . . . . . .. . . .. .. . . . .. Shlppinci S .. 1. 75 ... 

To tal Amount $ ... ..... . 
Signature ..•...... . .... , .... .. .... . 

Commodore 64 is a trademark of Commodore Bu s iness Machines, Inc. 



HORIZONS: 64 

COMPUTE!'s Gazette introduces a new feature this 
issue - "Horizons: 64," a monthly column ex
clusively for Commodore 64 users. "Horizons: 
64" replaces our previous Commodore 64 
column, "64 Explorer," which is moving to 
our companion magazine, COMPUTE!. Our new 
columnist is Charles Brannon, Program Editor. 
Brannon's experience with Commodore com
puters dates back to the early days of the 
Commodore PET. 

Commodore 64 Video -
The Saga Continues 
ln the July issue of COM PUTE!'s Gazette, we brought 
you some of the latest in formation on Commodore 
64 video. The article, "Commodore 64 Video Up
date," covered radio frequency interference, 
"sparkle," and revisions to the VIC-II chip (which 
is responsible for 64 video). It seems the story 
isn't finished, however. 

Suppressing Sparkle 
"Sparkle" appears on most early-model 64s to 
varying degrees, and even plagues some current 
owners. Sparkle appears as tiny flickering specks 
within screen characters, closely resembling TV~ 
"snow." Besides the obvious annoyance, sparkle 
can interfere with spri tes (animated screen ob
jects). When a sprite "bumps into" the transient 
flickers, the VIC-II chip thinks a collision has 
occurred with another screen object. In a game 
program, this can unjustly "zap" your spaceship. 
Worse, sometimes sparkle is invisible, and who's 
going to believe you collided with something 
invisible? 

If you're a programmer, it's a relatively simple 
matter to avoid sparkle: just relocate the character 
set. Moving the character set out of the default 
area removes the conflict that causes sparkle. 
Many games use a custom character set anyway, so 
in practice you may not encounter many problems. 

If you're not a programmer, you may be able 
to reduce sparkle by simply switching to lower
case. In most 64s, either the uppercase or lower
case character set has more sparkle than the other. 
Just press both SHIFT and the Commodore logo 
key simultaneously to switch. If you' re playing a 
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game that uses graphics characters (most of which 
are not available in lowercase), then this is obvi
ously not a good solution. 

The -New64s 
The latest Commodore 64s (and VIC-20s too) have 
changed quite a bit. Video quality is much im
proved. RF interference (which distorts the TV 
image) is almost gone, due to added shielding 
(aluminized cardboard covers the circuit board, 
and there is a metal plate underneath). The char
acters seem crisper, the colors brighter. 

If you opened the case of the 64 (not recom
mended; it will void your warranty), you would 
find that the number of chips has been reduced 
dramatically. This makes the machjne run cooler, 
but more important, it cuts Commodore's costs. 
This is a major reason why Commodore can con
tinue selling 64s for under $200, from a previous 
high of $595. And the price may continue to drop. 
A price tag of $100 may not be as radicaJ as it seems. 
Strangely, though, this may not happen simply 
because Commodore now has less competition in 
the under-$200 price range. Few competing 
machines a t tha t price can boast the standard 64K 
of memory. 

Other Changes 
The latest 64s incorpora te two other changes - the 
five-pin aud io/video socket now has eight pins, 
the power supply is larger (some components 
inside the 64 were moved to the power supply, 
making the computer run cooler), and the power 
plug has only three pins, although the socket has 
room for seven. On previous 64s, it was possible 
to mistakenly plug the power cord into the audio/ 
video socket (a tragic mistake), since both a re 
five-pin sockets. On the la test 64s, it is impossible. 
According to sources at Commodore, however, 
there are no extra functions assigned to the addi
tional pins on the audio/video plug, and the stan
dard five-pin cables still work just fine. 

How Computer Video Works 
There is a way, however, to take best advantage 
of th-e 64's video output- attach it to a monitor. 
The price of quality color monitors has been 
dropping of late. Video monitors have the same 
picture tube as any high-quality television. TV 
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sets, of course, are designed to pick up only broad
cast signals. To feed the 64's composite video signal 
into your set, it must be converted into a TV signal. 
ln effect, you have a tiny television transmitting
station inside your 64 (the RF modulator). If the 
signal was much stronger, you wouldn't even have 
to make a physical connection. You (and your 
neighbors) would pick it up like any broadcast. 

And there's the problem- the 64 has to con
vert its "pure" video signal into broadcast signals, 

fordable alternative to TV sets and expensive color 
monitors. Discounted to under $300, the Commo
dore 1701 Video.Monitor has two connections, 
front and rear. The front connection is like any 
monitor, accepting c~mposite video and audio 
(incidentally, the sound is excellent, with a decent
sized speaker). The rear connection, though, is 
specia l: there is circuitry to mix in the separate 
luminance signal. 

The result? Phenomenal. There really is no 

Figure 1 : Audio/Video Plnout 
(Rear of 64) 

Figure 2: Improved TV Connection: 

Pin 1: Luminance 
Pin 2: Ground 
Pin 3: Audio Out 
Pin 4: Video Out 
Pin 5: Audio In 

SK 
ohms 

From Pinout 4 to center terminal. 
From Pinout 1 to any other. 

which are fed into the TV's antenna through the 
switch box (which really doesn't do anything to 
the signal). The TV converts the signals with its 
tuner, and then controls the red, green, and blue 
electron guns that continually "paint" the TV 
image on the inside of your TV tube. 

The tuner is susceptible to much interference, 
both from loca l stations, and stray signals from 
the computer (the tiny silicon switches within the 
chips work so fast, they generate a field with the 
same cycle rate as radio signals). You also lose 
clarity in the translation process. It's like recording 
a tape by placing the tape recorder near your stereo 
speakers. You get a much better recording by 
plugging your tape recorder directly into your 
stereo's output. 

That's what the five-pin aud io/video plug is 
for. Video monitors can accept the composite 
video signal directly, without having to go through 
a tuner. Without a tuner, the TV can't pick up 
any interference, and it doesn't have to translate 
the signal. The monitor then breaks down the 
composite video signal to control the electron 
guns. 

There are two separate video outputs: chromi
nance and luminance. Luminance controls the 
brightness or darkness of a screen. It provides 
contrast. You can attach a monochrome (non
color) monitor with the luminance signal. Most 
color monitors use the composite video signal 
(which has a little luminance mixed in with it). 

The Commodore 1701 Video 
Monitor 
Thanks to a special deal with a Japanese TV man
ufacturer, Commodore is able to market an af-

parallel. All the problems the 64 has suffered with 
"color smearing" and bad contrast are solved. 
Almost any color combination looks great. It won't 
fix sparkle, however (sparkle is a problem with 
the computer, not the video display). 

Many people who already own the video 
monitor don't know how to use the rear connec
tion, since the monitor is packaged with a cable 
for the front connections (for the VlC's sake). If 
you' re handy with a soldering iron, you can make 
your own cable, using Figure 1. You can also ob
tain an "octopus cable" which has the five-pin 
plug on one end and four RCA jacks on the other 
(like stereo connectors). The color scheme varies; 
you can' t hurt your equipment if you try l'.looking 
up the four plugs by trial and error. Remember to 
flip the switch behind the monitor which selects 
the rear hookup. With the cables we've used 
(generically called an "audio/video cable"), the 
black plug goes into Audio, the white into 
Chroma, and the red into Luminance. 

Super TV 
If you' re using your 64 with a TV, you're in for a 
treat, too. If you can make your own cable, or can 
find someone who can do it fo r you, you can im
prove the 64's picture on your set (although it 
won't improve ordinary TV reception). It involves 
mixing a Little luminance into the color signal to 
improve contrast. The simplest technique is to 
just attach a wire (or paper clip!) between pin
sockets 1 and 4 on the back of your 64 (see Figure 
1). Unfortunately, this is too much for the ordinary 
TV set. It "overdrives," and you get an extremely 
bright, distorted picture. Some sets work just 
fine, though, after you've adjusted the color and 
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contrast. However, the overly s trong video signal 
"drowns out" the computer's sound. 

A better way is to reduce the amount of lumi
nance you mix in. This is done by putting a. 
potentiometer (variable resistor) between pins 1 
a nd 4. If you twist the w ires tightly, you don't 
even have to solder. Commodore recommends 
using a SK potentiometer. The dealer at your loca l 
electronics parts store (such as Radio Shack) can 
help you find one. See Figure 2. Once you've 
hooked it up, you can turn the knob on the 
potentio1T1eter to adj us t how much lumina nce 
you want. Most people agree that the resulting 
picture is fa r better. 

Odds And Ends 
This handy tip comes from Programming Assistant 
Eric Brandon: if you would like to fi ll color memory 
on current model 64s wi th any color almost in
s tantly, set the background color (POKE 53281) to 
the color you want to fi ll with, then clea r the 
screen. The clea r screen routine does the job. You 
can then set the background color to some con
trasting colo r. Thereafter, POKEs to screen mem
ory don't require the corresponding POKE to 
co lo r memory. If you've been doing this already 
(older 64s always fi ll color memory with white), 
insert the extra code so the program will work o n 
everyone else's 64. 

For example, to fill color memory with white: 

POKE 53281,l:PRINT CHR$(147);:POKE 53281,6 

It has come to our attention, though, that 
Commodore has made yet another revision to the 
Ke rnal ROM (the operating sys tem) . As men
tioned, Rev is ion 1 always fi lled color memory 
with white when the screen is cleared. In Revis ion 
2, color memory was fi lled with the background 
color (to deprive sparkle of its color) . Finally, Re
vis ion 3 fill s color memory with the color of the 
cursor (set with CTRL 1-8 or COMMODORE key 
1-8). Both Revisions 'I and 3 will allow POKEs to 
screen men1 ory w ithout the corresponding POKE 
to color memory, s ince colo r memory is set to a 
color which contrasts with the background color. 
To be safe, a nd allow your software to run on all 
64s, you may want to fill color memory by setting 
both the background color and cursor color to 
white, clea ring the screen, a nd the n resetting the 
background color to whatever yo u want to use. 

Be sure to tune in next month. We've got 
quite a few interesting topics in mind . In future 
columns, we'll briefly review significant new 
hardware and software for the 64. This way, you'll 
find out about these p roducts faster than the time 
it takes to do an in-depth review (which usually 
fo llows). lf there's anything you'd like us to dis
cuss, or if you notice any interesting hardware or 
software products, write us. @ 

GET THE BEST 
FOR YOUR COMMODORE 64 

. ' (At The Lowest Prices) 

BUSINESS APPLICATIONS ENTERTAINMENT 
• FINANCE CALC 64 • Dusk 
• C ATA BASE 64 • 01hk 
• INVOICE EASE 64 • Dis k 
' FAMILY PAC 64 ( 3 in 1) • D>!,k 

(LHECKOOOK . flECIPF , IOUU GA MCJ 

• PRO. MAILING LIST 64 • D 1Rk 
HESWRITER 64 • Cert:. 
HESMON 64 • Cart. 
QUICK BROWN FOX • Cart.. 
(PHU W O Rn PJ lUCE:SSORI 

WRITERS A S SITANT (W.P ) • D isk 
FILING ASS I S TANT • Dis k 
INVENTORY PACKAGE • a.~.k 

TOUCH TYPING TUTOR • U1i;k 
CAT ACALC S PREAO SHEET • D isk 
CATA BASE MANAGER• O s k 
GENERAL LEDGER • D isk 
PAYROLL SYSTEM • Oosk 

PAPERCLIP jW.P.J • 01:.,k 
M'F ILE • Oi• ,k 
CAROCO PRINTER INTERFACE 

$55.95 • STUOIO 64 (M U S IC M AKERJ • O ak 

59.95 • B ABIES O F THE OIRT • Doak 
/lo 95 • GAME O ESIGNER • Disk & Coss. 

GRIORUNNE R • Cart.. 
4 5 .95 TEMPLE OF APSHAI • D isk 
35.95 UPPER REACHES OF APSHAI • C.li! .k 
2 9.95 
2 5 .95 

4 9 .95 
8 9 .95 
89.95 
77.So 
19.95 
59.So 
67.95 
7 7 .95 
68.95 
99.9 5 
9'1.95 
58.95 
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ANNIHILATOR • Cass. 
MOTOl=I MANIA • Cass. 
TELENGARO • Car;s . 
1 hn o rr1c:1a 1 
FROGGEl=I • Dis k & Com; 
FORT APOCALYPSE • D ·sk S Cass. 
ROBBERS OF THE LOST TOMB • D isk 
JUMPMAN • Oosk 

SWORO OF FARGOAL • D1Mk & Cass. 
PAKACUOA • DSk S Cass. 
APE CRAZE • Disks Cuss. 
PEGASUS OOYSSEY • D Rk s Cass. 
SUPERCUOA • 011, k & Cass. 
COMPETITION PRO. JOYSTICK 

$ 35.95 
27.95 
25.95 
21 .95 
25.95 
1 4 .9 5 
14.95 
16.95 
22.95 
16.95 

2'195 
2795 
19.95 
25.95 
25.95 
11 .95 
1 9 .95 
19.95 
19.95 
1 7 05 

' From EN-TECH S oft\NOre A dd $2.00 s hipping Hundreds more availabl e !!! 
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9183 Mercedes Ave. • Arleta, CA 91331 

s8P¥~~~ SHOW US A BETTER PRICE AND WE'LL BEAT IT! • 



DAN CARMICHAEL, ASSISTANT EDITOR 

Keeping Time 
With The VIC 

The Commodore VIC-20 has a realtime clock. 
In this month's column, we'll show you how 
to program it to do everyth ing from simply 
telling the time to creating timers for games. 

The Jiffy Clock 
The real time clock that is standard with a ll VIC-20s 
can be a very useful tool for games, programs, 
etc. The clock, which occupies three memory lo
ca tions, is called a jiffiJ clock and is located at bytes 
160 through 162. 

Before we talk further, let's take a look at the 
jiffy clock while it's running. Enter, then RUN the 
following short machine language program. We'll 
use machine language here so we can see the clock 
runn ing at just about its rea l speed. The program 
will display the three jiffy clock bytes (162, 161 , 
160) in the center of your screen. To stop the clock, 
press RUN/STOP-RESTORE. 

l FORA•828T0846:READB:POKEA,B:NEXT 
10 PRINT"(CLR}":TI$="000000" : POKE38628,6: 

POKE38630,6:POKE38632,6 
20 SYS828 
828 DATA 165 , 162 , 141,228,30,165,161,141,2 

30,30 
838 DATA 165,160,141,232,30,76,60,3,234 

What you are seeing displayed is not actually 
the numbers running by in the clock, but the 
screen POKE values of the numbers. For example, 
the screen POKE value of @isO, the value of Ais 
1, etc. 

As you can see, the clock runs very fast, and 

the speed is not the same as for a standard clock 
(one "click" every second). The first byte you sec 
dis played (the byte moving the fastest) is byte 
162 - the low-order byte of the jiffy clock. This 
byte is actually counting from 0 to 255 by ones. It 
does this in 4.266666 seconds. That is, it takes 
4.266666 seconds for it to count 1,2,3, ... 255, then 
back to zero to start the cycle again. It increments, 
or counts, 60 times every second. That's why it's 
called a jiffy clock - a "jiffy" is 1/60 of a secqnd. 

The VIC performs a number of operations al 
this speed. For instance, 60 times every second it 
checks the keyboard to sec if any keys have been 
pressed and updates the keyboard buffer if neces
sary. It also takes care of the cursor blinking 
routine. 

The jiffy clock is like a simple three-digit 
counter. Each time byte 162 goes through its cycle 
and returns to 0, it "dicks" or increments the next 
byte (byte 161) by one. And every time byte 161 
runs through its 0 to 255 cycle, it increments the 
next byte (160). 

Telling Time With The VIC 
The VIC's TI$ and TC (time) functions are transla
tions of the jiffy clock. TC$ and TI are built into the 
BASIC that is in both the YlC-20 and the Commo
dore 64. The TI$ function returns a six-character 
string in the same format as a standard dock: 
hours, minutes, seconds. The TI function returns 
a value in tenths of seconds. 

For a demonstration of these two functions, 
enter and run (separately) the two following short 
programs. When you enter the first demonstration 
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program (TI$), enter the current time in the format 
HHMMSS, where HH =hours, MM= minutes, 
and SS= seconds. For example, to enter the time 
3 :30 a. m. , enter "033000". 

The second demonstration program emulates 
a stopwatch. Press Fl to start, F3 to stop and d is
play elapsed time. 

Tl$ Demo 
10 PRINT"{CLR}{DOWN}ENTER CURRENT TIME" :P 

RINT"IN FORMAT: HHMMSS" : INPUTTI$ : PRINT 
II { 5 DOWN} II 

20 PRINT"{ S RIGHT}";TI$"(UP}" : GOT020 

Tl Demo 
10 PRINT"(CLR}(4 RIGHT}VIC STOPWATCH":PRI 

NT"{DOWN}PRESS Fl TO START":PRINT"PRES 
S F2 TO STOP{2 DOWN} " 

20 GETA$:IFA$="(Fl}"THENTI$= "000000" : PRIN 
T"(2 DOWN}TI ME IN SECONDS =(DOWN} ":GOT 
040 

30 GOT020 
40 PRINT" (2 RIGHT} II ;TI/60" (UP} II 

50 GETA$:IFA$="(F3}"THEN70 
60 GOT040 
70 PRINT"(6 DOWN}PRESS A KEY TO REPEAT" 
80 GETA$: IFA$=" "THEN80 
90 GOT010 

As you can see, when you use the VIC's TI$ 
and TI functions, the jiffy clock is automatically 
converted into a real time clock. We'U be using TI$ 
and Tl to create a nice clock display and to discuss 
the creation of timers for games. By the way, the 
time format the TI$ function returns is that of a 
24-hour clock. It's like military time, where 1400 
hours would be 2:00 p.m. With the use of an IF/ 
THEN statement or two, you can turn it into a 
standard 12-hour (a.m. - p.m.) clock. 

Clocks And Timers 
Enter the following program and RUN. The pro
gram will turn your VIC-20 into a colorful clock 
with sound. The program is very simple in that it 
does only two things: it POKEs or PRINTs colors 
to the screen, and it displays the time. The colors 
that are POKEd to the screen while the program 
is running are done with machine language. It 
could have been done with BASIC, but it would 
run much slower. If you would like to change the 
speed of the color as it is POKEd to the screen, 
change variable SP in line 1 of the program, then 
RUN. 

Program I : Color Clock 
l POKE52,28:POKE56,2B:CLR:SP=l2:GOT010 
2 C=INT(RND(l)*N)+0:IFC=lTHEN2 
3 RETURN 
10 GOSUB300 : PRINT"(CLR}":SC=7680:C0=38400 

:POKE36879,25:N=8:0=160:Q=505:POKE7195 
,SP 

20 IF4*(PEEK(36866)AND128 )+64*(PEEK( 36869 
)AND112) =4096THENSC=4096: C0=37888 
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40 FORA=0TOQ : GOSUB2:IFA=2260RA=2480RA=270 
THENA=A+l0 

50 POKESC+A,O:POKECO+A,C:NEXT:PRINT"{BLK} 
{9 DOWN} II 

60 SYS7168 : PRINTTAB(7)LEFT$(TI$,2) ; ":";MI 
D$(TI$ , 3 , 2 );":";RI GHT$(TI$ ,2);"(UP} ":G 
OT060 

300 FORA=7168T07199 : READB : POKEA,B : NEXT 
305 PRINT"(CLR}(DOWN} ENTER TIME IN FORMA 

T: II :PRINT " (DOWN} HHMMSS" 
310 PRINT"{2 DOWN} WHERE HH=HOURS ": PRINTT 

AB(7)"MM=MINUTES ":PRINTTAB(7) "SS=SECO 
NOS" 

320 INPUTTI$:RETURN 
7168 DATA 160 ,0, 174,104,144 , 173,105 , l44 
7176 DATA 157 ,0,1 50,157 , 0 , 151 , 169,0 
7184 DATA 170,157, 249 ,1 50,232,224,9, 208 
7192 DATA 248 ,200,192,12, 208,228 ,96,234 

You might also want to study line 60 of the 
program. Using the LEFT$, MID$, and RIGHT$ 
commands to manipula te strings (used here to 
separate the hours, minutes, and seconds in the 
jiffy clock) can be a very useful programming tech
nique, and is well worth learn ing. 

This clock program could also be turned into 
an alarm clock with one easy lFrrHEN. For 
instance: 

10 IF Tl$ = "XXXXXX" THEN POKE 36878,15: 
POKE 36876,200 

"XXXXXX" here represents the time, in 
hours, minutes, and seconds, when you wish the 
alarm clock to ring. 

Using the jiffy clock to create a "countdown 
timer," as is often found in games, is actually 
very easy. Because the jiffy clock is able to count 
or run forward only, it cannot be directly pro
grammed to count down. However, you can pro
gram a countdown timer by subtracting the values 
of the clock from a constant (a number value that 
doesn't change), then using the difference as your 
counter. For example, enter this program and 
RUN. 

Program 2: 
Countdown Timer - Whole Seconds 
l PRINT"{CLR}(2 DOWN}" 
10 TI$= "000000":A=30 
20 PRINT"COUNTDOWN TO 0:"TAB(l5)A-VAL(TI$ 

) i " (LEFT} {UP} II 
30 IFA-VAL(TI$)<=0THEN50 
40 GOT020 
50 PRINT"(2 DOWN} TIME EXPIREDlll" 

Here we set the jiffy clock to zero (line 10, 
TI$ = "000000"). Then the variable A (which rep
resents a constant va lue of 30) is subtracted from 
the value of the clock (VAL (Tl$)). As the clock 
value gets la rger, the difference in subtraction 
gets smaller, causing the countdown effect. You 
can change the variable A in line 10 to create a 
timer of any value you wish. Because this timer 
uses the TI$ variable as the subtrahend, it wiU 
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decrement by a value of whole seconds. 
If you wish to create a countdown timer that 

will work with values in fractions of seconds, you 
can use the same programming technique with 
the TI function . Remember that to get a proper 
time dfaplay, TI must always be divided by 60 
(Tl I 60). Enter and RUN this program: 

Program 3: 
Coµntdown Timer - Fractions Of Seconds 
l PRINT"(CLR}{2 DOWN}" 
10 TI$="000000 " :A=30 
20 PRINT"COUNTDOWN TO 0 : (2 DOWN} II 

25 PRINTTAB(5)A- TI/60: " (LEFT} (UP}" 
30 IFA- TI/60<=0THEN50 
40 GOT025 
50 PRINT" (2 DOWN} TIME EXPIRED ll l " 

Here, the technique is the same, except that 
TI was used as the subtrahend instead of TI$, 
which returned a difference in fractions . In this 
program you can also change the variable A to 
any value you wish. 

The built-in jiffy clock can be a very useful 
programming tool. You can program it to do every
thing from simple tasks like ringing an alarm when 
your favorite TV program is on to adding timers 
to your favorite games for added excitement and 
challenge. a 

MAILPRO 
DATA ORGANIZER 

AND 
MAILING LIST 

PROGRAM 
FOR 

COMMODORE 64™ 
COMPARE 
THESE FEATURES: 
• fast file definition 
• easy updating 
• r-apld printing with total 

format and record selection 
control 

• WORDPRO compatible 
• up to 4000 records on 1541 

MA1LPRO 64 ..... $12995 

Also available for COMMODORE 8032 .. •. S 17995 

~'""'" on U S runc1s wkll -. or "'ljo< crodic <nd" 
c.T.tomo IM'oWong< t~tra 

PRO·LINE 
•••unsoFTWARE 

PRO·LINE SOFTWARE LTD. 

(+16) 273-6350 
755 THE QUEiNSWAY EAST. UNIT 8 

MISSISSAUGA. O NTAll.10 CANADA. LH 4C5 

COMMODORE 64 only $199.95 
* with the purchase of 

one 1541 Oisk Drive at $299.95 
ont 1525E Printer 1t $279.95 

All FOR $779.85 
-C-OM_ M_O_O_O_R_E_6_4 _on-ly __ ;....$1.;,_99:..:.:.9:.:.5_ COMMODORE 64 only $199.95 

* with the purchue of * with the purchast of one 1541 Disk Drive at $299.95 
one 1541 Disk Drive It $299.95 one 1526 Printer(FASTI) at $339.95 
one 14" color monitor 1701 $299.95 (includes ifc/cable dir. connect) 

All FOR $799.85 ALL FOR $839.85 

COMMODORE'S COMMODORE 64 $259.95 
SX-100 PORTABLE! 1541 Disk Drive 279.95 

1525E Dot Matrix printer; inc. direct 
connect int/t1ble 269.95 

1526 Dot Matrix printer; inc. direct 
connect Int/cable 339.95 

1701 14" Color Monitor, good qu11ity 289.95 
* Full S4K 1530 Datasttte program recorder 69.95 

1600 Modem (for VIC-20 I Com. 64) 79.95 * Color Monitor built-in 1650 NEW! Auto dial/Ans. modem 109.95 * Disk drive built-in * FREE software package VIC·20 in stock-call for best price! 
* Completely compatible wit Software avail. for VIC·20 & Com. 64·Call us! 

the Commodore 64 ccessories from DATA 20 
* LOTS OF SOFTWARE z.io c.,d for Commodore 64 S289.95 

AVAi LAB LEI 10 Column C.nt for Commodoro 64 161.95 
40 Column C.rd for VIC·20 81.96 

CA LL US NOW - 40 Column C.rd w/IK mom bulll-ln tor VIC·20 139.95 
PAI ES Video Peek 64K for VIC·20 329.95 

C MA y BE FREE WITH PURCHASE of each Z·80 card 80 column 
1--:-E...;..V..;..E....:N....:L:;..;;O....:W....:E....:R....:!-....-~4::...:0 c~ol:.:;::um::::n:....:o::_r Video Pick 64, you receive th~ following:· 

0 I 
• ~r: .. ~',i;~ ~~0.~: ;'t'~~;.~ Word Master word proc.essor software Vmulc ~~:,;:;:.~.~;H~~; Mailing l ist soltwm 

r ... -.. . ... 1c.1..-rCNu Telecommunic1tions softwu e 
Ot •C.• tll~Ct1•tl'l• l"f• 

S I 
::;:..~c~~~1f;,'.':1~0t~ Due to the tr1m1ndous dtm.nd ol 1ti.11 

a es ~.:u.11 t-~·.,,."~~.,...7:~_~·;-=-=,~:i,...,,1'~.,..,!l"o"'"~._ ... ...__pro_du_u_··..;.;···...:..d1;_1....;.r1....;.1u....:bl...:•ct....;.10....;.1Y_•'_1.b_ill_1v.~ . w•,•u •o ..... , ,u t•oo'I Pleet your ordtn nowl 

Trio: 613411 Toll ·Frtt Phone Orders: 

C 
S!AVING YOU SINCE 1941 Toll·frH fin CA) 800·252·2153 800·421 ·8045 (our of CAI 

OmDanv Ordtr Ottkt open 6d1y11 wttkl 7:00 AM 10 6:00 PM Mon·S.1 
P.O. Bo• 74545 216 So. O•lord A'lf. lo1 Angtlu, CA 90004 
Phont: (213) 139·1130 C.ble" "Ol YRAV00 LSA 

COMMODORE USERS 
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FACTORY SPECIAL 

VIC -

16K 
20™ 
MEMORY 
EXPANSION 

Boosts VIC to 21 KRAM 
High Quality 
GOLD Contacts 
90 Day Warranty 
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"SMART TERMINAL" 
TELECOMPUTING POWER 

FOR VIC - 20 
COMMODORE 64 

"Smart-Term" does more than conver t 
your VIC or 64 to a null terminal, it 
gives you features other programs 
don't offer, such as: 

A PET to ascll conversion lost modo 
Transmits all ascll con1rol charactors 
Transml1s 122 ascll codos 
Receives 92 ascli codes 
Has repeat key l ealure 
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of use 
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Many other leaturos 

One of the best tefecommunocatt0ns programs 
available. "Smart-Term·· converts your VIC or 64 
into a SMART TERMINAL Requires minimum 3K 
expansion. 
TO ORDER: Specify VIC-20 or 64: 

TAPE: $16.95 or 
DISK: $18.95 
(u.s funds) + $1 .50 P&H 

TO ORDER SEND CHECK OR MONEY ORDER. CHECK 
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1 PRINT REPORTS MENU 
2 INCOME M ENU 
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4 BALANCE CHECKBOOK MENU 
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& 50 page easy.10°undeutand manual. 

S 2 9.5 Manual only. (credited to purchase). 

Postage & handling Included. 
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19123 Hamlin Street 
Suite 4, Dept P6 

Reseda. CA 91335 

Commodore 64 is a trademaok of 
Commodofe Electronics limited 
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FOR YOUR COMPUTER 

DIGITAL 
• Computer Grade • W ide Dynamic Range 
• 100% Error Free • 5 Screw Housing 
• ~ully Guaranteed • Carefully Packed 

All Prices Include U. S. Shipping 
·Phone Orders Add $2. 50 C. 0. D. Fee· •.. ••....••••••. .•... ..•••• .• ....... .. 
COMPUTER TAPE PRICES 

Lenglh 25LOT 100LOT 1000LOT 

C-5 .45111.25 .35135.00 301300.00 

C·10 50112.50 .35135.00 30"300.00 

C·20 .55113.75 .40140.00 351350.00 

BASF DPS Tapes Add 05 Cents Per Tape 
- Custom Lengths Available -
... Write For Volume Prices ... 

- Norelco Cassette Cases and Labels -
(with Cassette Orders Only I 

12-249 Cases 20 Ea 250· . 13 Ea 
12 Labels for 20 120 for 1 70 
1000 Pinfeed Labels 14.50 

SEND MONEY ORDERS OR CHECKS TO: 

CASS-A-TAPES 
BoxB123·E 

Kansas City, MO 64112 
816·444-4651 
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Understanding 
Sound On 

TheCommodore 64 
Part 1 

Gregg Peele, Programming Assistant 

This series will explore the Commodore 64's 
versatile sound features - the best found on 
any home computer. This month, there's a 
utility program which makes it much easier to 
design sounds on the 64 and add them to your 
own programs. The author, an editorial prog
rammer for COMPUTE!'s Gazette, also is a 
graduate student in music. 

ln the premiere issue of COMPUTE!'s Gazette ("En
livening Progra ms With Sound"), I wrote of 
the many fascinating uses for sound effects in 
progra ms . Delving even deepe r into the subject, 
let's now d iscuss the special sound fea tures of the 
Commodore 64 and the ways you can use these 
fea tures in your own BASIC progra ms. 

The Amazing SID Chip 
The Commodore 64 has three independent voices 
(sound channels), each having one of four possible 
wnveforms (tone co lo rs) . These voices, produced 
by the MOS 6581 SID (Sound Interface Device) 
chip, can be set up to s imulate a lmost any sound . 
In fact, the capability of the SID chip has been 
compared to music syn thesizers costing more 
than the entire Commodore 64. To understa nd 
how to use the SID chip effectively, a brief discus
sion of the nature of sound is necessary. 

Some Sound Theory 
Most sounds in music and many sounds in nature 
have a defined pitch. Pitch is a way of describing 
how "high" or "low" a particular sound is. 

The SID chip has a pitch range of nine octaves. 
This is about two octaves grea ter than a piano . 
Whe n programming, these pitch values are 
fo rmed from two bytes (a byte is a memory loca tion 
which can hold a value of 0 to 255) . This y ields a 
ra nge of more than 65,000 (256 x 256) possibi lities 
of di ffe rent pitch values for notes. The pulse 
waveform, one of the four waveforms available, 
allows an even broader ra nge of pitch values. 

Waveforms 
Since we've already mentioned waveforms a 
couple of times, maybe we should cla rify exactly 
wha t a waveform is . Almost every sound consis ts 
of a pulsa ting motion generally referred to as vi
bration. Different ma terials vibrate in different 
patterns. This is one reason why the d iffe rent 
ins trume nts of the orchestra have unique tonal 
quali ties . The SID chip is able to produce four 
different waveforms: triangle, sawtooth, p ul se, 
and noise (see the figure). Each of these 
wavefonT1s produces a unique sound a nd, along 
with pitch and enve lope control , form the basis 
for sound synthesis on the Conunodore 64. 
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Commodore 64 Waveforms 
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Triangle Waveform 

Noise Waveform 
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Pulse Waveform 

A Stone's Throw 
Sound waves, like waves from a stone thrown 
in to a pond, constantly change. In fact, much of 
our ability to discern one sound from another is 
because of the unique pa ttern of change which 
"fingerprints" each sound. Some fami liar exam
ples a re the different sounds produced when you 
s trike something with a metal or rubber hammer. 
Much of the sound produced by the rubber ham
mer is abso rbed within lhe hammer itself. 

Envelopes 
Most sounds follow a similar pattern through 
time. This pattern is the eHvelope (see photo of 
Program 1). First, the initial event which creates 
the sound sends the volume level rapidly upward. 
This section of the envelope, called the attack, 
may be the majo r defining fac tor of a sound. A 
hand clap consis ts almost entirely of the a ttack 
section. 

After th is in itia l a ttack, the volume level de
creases during the decay section. After lhis 
decrease, the volume level s tabil izes for a time in 
what is ca lled the s11stai11 section. The sound then 
begins its final descent w hich terminates in 
s ilence. This descen t is the release portion of 
the sound. 

The combination of attack, decay, sus ta in, 
and release is the e nvelope, sometimes ca lled the 
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ADSR envelope. The SID ch ip provides a means 
to define the way a sound changes through time. 
This change is controlled with an envelope generator. 
The attack and decay sections are controlled within 
one byte - each using four bits (there are eight 
bina ry d ig its, or bils, in each byte). The values 
with in this byle determine the rate that the vo lume 
changes Lhrough time. A low va lue fo r attack or 
decay indicates a short d uration fo r that particular 
section . A larger value increases the duration of a 
particula r section. 

The sustain and release portions of the en
velope a lso sha re one bylc. However, suslain 
does not rela le to a time va lue but to a volume 
level. The release section, like attack and decay, 
refers to a rate of change, and va lues for this sec
tion change the amoun t of time allocated for this 
change to occur. 

Admittedly, all of this is not easy to under
s ta nd at first. If you type in and run Program 1, 
you'll see and hea r an a nimated demonslration of 
the ADSR envelope. 

All Together Now 
Producing sounds with the SID chip requires that 
certain registers (memory locations) within the 
chip contain va lues which re present the 
waveform, volume, and ADSR envelope. Also, 
there must be some provision for setting the le ngth 
of the note. PO KE commands in BASIC a re used 
to place values fo r waveform, volume, and ADSR 
into the ir approp ria te places. 

The leng th of the sound is determined by 
using two BASIC FOR/NEXT loops as time rs . The 
la rger the value for the loops, the longer the le ng th 
of the pa rticular portion of the sound. The first 
loop determines the leng th of time a llotted for the 
sustain portion of the sou nd, and the second loop 
determines the lenglh of lime a llolted for the decay 
portion. The waveform byte turns the sound on. 
When lurned off, it begins the decay, which ends 
the sound. One bit of that byte, referred to as the 
gate bit, is reserved fur that purpose. 

H ere is the sequence of events: first the values 
for volume a nd ADSR are put in their proper 
places using the POKE command. Next, you turn 
on the sound by turn ing on the waveform byle 
with the ga te bit set to l. (This byte will a lways 
con lain an odd value since the gate bit is the lowest 
bit in the byte.) Our FOR/NEXT loop is now used 
to provide a delay, which runs while the attack, 
decay, and susta in sections execute. When lhis 
loop finishes, we then re place lhe value that was 
in the waveform byte with an equi va lent va lue 
minus one. This resets the ga te bit a nd signa ls the 
release section to begin. The volume decreases 
until the sound is finally silent. Another FOR/ 
NEXT loop allows lhe release section adequate 
time to execute. 

-

( 

I 



,. 

, 
.. 

An Example Program 
Does all of this sound hopelessly complicated? To · 
best illustrate the waveforms, pitches, and the 
envelope generator, I have included a program 
that allows you to manipulate a ll the parameters 
mentioned and actually crea te your own sound 
routine fo r use in other programs. To use Program 
2, merely enter the va lues for volume, waveform, 
ADSR (attack, decay, sustain, release), and values 
for the length of the sustain and release. (Re
member, within the range of values given, the 
lower va lues represent either low volumes or 
shorter lengths of lime fo r each secti on. ) 

You also must enter two values to define the 
pitch of the tone. These pitch va lues can be derived 
from the table of values displayed on the screen 
or from the tables in the Co111111orfore 64 Pmgram-
111er' s Ref erence G /1 irf e (pages 384-86). 

When you are prompted with the word 
"Again?", press "N" if you arc pleased with the 
sound that you have produced, or "Y" if you wis h 
to continue altering the sound. If you press "N", 
a subroutine will be created that you can add to 
your own programs. You will be prompted for 
the starting line number and the increment tha t 
you wish to leave between lines fo r the subroutine. 

COMPUTE!' s Gazette 
Subscriber Services 
Please help us serve you better. If you need to contact 
us for any of the reasons listed below, write to us al: 

COMPUTE!'s Gazette 
P.O. Box 961 
Farmingdale, NY 11737 

or call the Toll Free number listed below . 
Change of Address. Please allow us 6-8 weeks to 
effect the change; send your current moiling label 
along with your new address. 
Renewal. Should you wish to renew your Gazette 
subscription before we remind you to, send your cur
rent moiling label with payment or charge number or 
call the Toll Free number listed below. 
New Subscription. A one-year (12-month) U.S. 
subscription to COMPUTE!'s Gazelle is $20 (2 years, 
$36; 3 years, $54 . For subscr iption rates outside the 
U.S., see staff page). Send us your name and address 
or call the Toll Free number listed below. 
Delivery Problems. If you receive duplicate issues 
of COMPUTE/'s Gazette, if you experience late de
livery, or if you have problems with your subscription, 
p lease call the Toll Free number listed below. 

COMPUTE!'s Gazette 
800-334-0868 
In NC 919-275-9809 

Prvgm111 1 visually n11d 111ul i/1ly de111011sl mtcs tlte " /\DSR 
L'1mdop(•11 of a svu 11d. 

Program 2 makes it easier lo experi111e11 / wit It so1111rls 011 tlte 
64, mui lets you add so1111cls lo your ow11 l'rosm 111s. 

Then your finished sound routine will appea r on 
the screen. (Before you type "N", make sure you 
have saved the original program, because it will 
be e rased.) You may now use this new sound 
routine in any program or save it on disk or tape 
fo r future use. 

One Small Step 
We have taken only the first step toward under
standing the complexities and possibili ties of the 
SID chip. The program uses onl y one of the Com
modore 64's three voices, and we have yet to dis
cuss some advanced applications of the sro chip's 
fea tures. However, we have taken a large step in 
our quest to uncover the mechanics of sound syn
thesis on the Commodore 64. 

See program listings on page 154. e 
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Speeding Up 
The VIC 

Dan Carmichael, Assistant Editor 

One animation technique frequently used in 
BASIC gam es is to repeatedly PR!JNT charac
ters on the screen. This article shows how an 
easy-to-use machine language routine can 
speed up th is process, and even make your 
keyboard respond faster outside of programs. 

lf you're writing games or programs which use 
the keyboard to move objects around the screen, 
the lack of speed may be your biggest complaint. 
However, if you're using the GET sta tement to 
move things about, there are ways to increase the 
speed grea tly. This is done by manipulating the 
keyboard "controls" within the VlC-20 computer 
itself. 

Keyboard Controls - How 
They Work 
First, to make sure your VIC is set normally for 
this demonstration, you might want to turn it off 
and then on again to clear it. 

Press the space bar, and contin ue to hold it 
down. The cursor will keep moving across the 
screen because the operating system - a control 
program inside the computer - tells the VIC to 
continue repeating this process, even though you 
pressed the space bar only once. Now press any 
alphabetical key, and continue to hold it down. 
We'll use the A key here (and from now on) for 
ease of reference. Even though you continue to 
hold it down, the A will not repeat itself. This is 
because the only keys that the vrc is programmed 
to repea t a re the space bar, INSERT/DELETE, and 
the two cursor control keys. 

Clear the screen by pressing SHlFT-CLR/ 
HOME, and then enter POKE 650, 128. Memory 
location 650 tells the operating system which keys 
to repea t. Norma lly it is set to 0, which allows 
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only the aforementioned keys to repeat. A value 
of 128 allows a ll the keys to repeat. Now if you 
press the A, it will repeat as the space bar did. 
Leave location 650 POKEd to 128 for now. 

Speeding Up The Repeat 
Press and hold the A key a few times, and notice 
that.there is a pause of a fraction of a second before 
it starts to repeat. This pause is controlled by mem
ory location 652, which is a counter. When you 
press the A key, this location contains a 15. Then 
it counts backward, in steps of ones, until it 
reaches 0, which signa ls the computer to begin 
the repeat process. 

To shorten the pause, you might think you 
could simply POKE a number less than 15 into 
location 652. But because of the way the VIC's 
operating system works ("sweeping" through the 
computer 60 times every second resetting various 
parameters, etc.), location 652 will quickly be 
changed back to 15. However, you can use a pro
gram that will keep this location permanently 
loaded with a 0, thus eliminating the repeat pause. 
Enter Program 1 - a BASIC loader that will POKE 
a short machine language program into the cas
sette buffer (an area of usable memory). Verify it 
ca re fu lly, then run it by en tering RUN 59998. Now 
the machine language program is POKEd into 
memory and ready to run. Enter SYS828 to start 
the machine language program. 

Now if you press the A key, you will notice 
that it starts repeating immediately. With location 
652 constantly reset to 0, there is no "countdown," 
and thus no pause. 

By the way, if you make a mistake while en
tering one of the machine language programs and 
are forced to turn your vrc off/on to recover, re
member to rePOKE 650, 128 before continuing 
th is article. 



Another location which will help you speed 
up your program is memory nddress 651. This 
location is also a counter, .and it determines the 
time delay between the printing of each character 
when repea ting. Loca tion 651 uses the same 
countdown technique that 652 does, except it 
sta rts a t 4 instead of 15. While repea ting, it counts 
down to l, prints the character, and then cycles 
down again. In other words, it counts "4-3-2-1-
PRINT character," "4-3-2-1-PRlNT character," etc. 

As with loca tion 652, you cannot shorten the 
time delay by POKEing a value less than 4 into 
location 651. The operating system "sweeps" 
through 651 also, and restores it to 4 every sixtieth 
of a second. But again, we can load a program to 
circumvent this problem. 

Type in Program 2, which is another machine 
language program. This program modifies both 
locations (651 and 652) and speeds up the whole 
repeat process. Verify your typing carefully, then 
enter RUN 59997 to POKE the machine language 
program into memory. Enter SYS828 to start the 
machine language program. Now press the letter 
A, and notice how much faster it repeats. Compare 
this to the normal speed by pressing the RUN/ 
STOP nnd RESTORE keys simul taneously (to 
stop the machjne langu age progrnm) and then 
pressing the A key. 

Program 2 can be added to your own BASIC 
programs and will help speed things up for you. 

However, two things should be noted about 
this program. First, after the initial BASIC program 
has been run, and the machine language program 
has been successfu lly POKEd into memory, you 
may delete lines 59997-59999. They are not 
needed. Second, because the machine language 
program runs in the cassette buffer, you cannot 
u se the cassette recorder while the machine lan
guage program is running. Press RUN/STOP
RESTORE to disable the program before using 
the recorder. 

Program 3 is optional. It is a program that 
uses the GET statement to move the ball character 
(CHR$ (81)) around the screen. It is written to 
utilize the machine language speed-up routine. 
You can either add it to your existing BASIC pro
gram or bujld your own BASIC program around it. 

How To Use Program 3 
Carefully type in Programs 2 and 3. If you wish to 
save memory by changing the line numbers in 
Program 3, you may do so, but remember to 
change the corresponding GOTOs, e tc. If you want 
to change the character that moves around the 
screen, this is controlled by the variable Hin line 
60000. 

To run the program, first enter RUN 59997 to 
POKE the supporting machine language routine 
into memory, then enter RUN 60000 to execute 

the BASIC program. These keys control the char
acter's movement: 

Key Movement 

w ..--
R __. 
p 1 
" J, 

Line 60050 is optional. Without it, the move
ment of the ball will increase in speed slightly, 
but the ba ll will blink, which you may or may nol 
find desirable. 

See progrn111 /isti11gs 011page155. G 
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NEWS& 
PRODUCTS 

Two-Keystroke mazes for the keys that will lead 
him to the Shadow. The game, 

Commands which is available on cartridge 
for $39. 95, requires an invest-

Disk Support, a lK machine Ian-
ment of time and practice to 
master. 

guage extension that adds 12 HES also is introducing Coco 
new commands to the VIC-20 or 2, a game that teaches the fun-
Commodore 64, is available from damentals of computer game 
H & H Enterprises. design, for the 16K VIC and 64. 

With the program, you can Coco 2, which introduces the 
SA VE, SA VE WITH REPLACE, user to control of color, sound, 
LOAD, VERIFY, DELETE, and weapons, and objects, as well as 
RENAME disk files with two scoring and game speed, is avail-
keystrokes. Other two-keystroke able for $39.95 for the VIC ver-
commands allow you to IN- sion, and $44.95 for the Commo-
ITIALIZE, FORMAT, or RE- do re 64 version. 
NAME a diskette, EXECUTE Hu111a11 Engineered Software 
and program on the disk, print 71 Park Ln11e 
ERROR messages to the screen, Brisbane, CA 94005 
and list the disk directory with-
out affecting what's in memory. 

The Magic Of Disk Support, which is com-
patible with memory expansion 

Numbers cartridges, works with single 
and dual disk drives. The pro-
gram sells for $14.95. 
H & H Enterprises 

Arith-Magic, an interactive math 

5056 North 41st St. study program that has been 
Milwaukee, WI 53209 available for the PET, TRS-80, 

and Apple computers, is now 
available in a Commodore 64 

Detective version. 
The package includes three 

Adventure programs that help students 
learn mathematical theory in a 

Shamus, a well-received Atari 
game-like setting. In Diffy, stu-
dents work with the differences 

adventure program from between successive pairs of num-
Synapse Software, has been bers. In Tripuz, students learn 
licensed by Human Engineered the identity of three numbers 
Software for the VIC-20. hidden within a triangle. And 

In the game, Shamus battles 
hordes of robot henchmen while 

Magic Squares produces nine-
element squares in which the 

searching a series of treacherous numbers in each row, column, 
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and diagonal add up to the same 
sum. In working with Magic 
Squar~s, the student develops 
an intuitive unden;tanding 
of averages and arithmetic 
sequences . 

Arith-Magic, produced by 
Quality Educational Designs, is 
available on tape and disk for $35. 
Quality Ed11catio11al Designs 
P.O. Box 12486 
Portla11d, OR 97212 
(503)287-8137 

Home 
Accounting, 
Auto 
Maintenance 
Software 

Softsync, a company known for 
its Timex/Sinclair products, has 
jumped into the Commodore 64 
market. Its first two products are 
Personal Accountant and Computer 
Mechanic. 

Personal Accountant offers 
144 user-defined accounts, in-
eluding savings, checking, loans, 
mortgage payments, credit ... 
cards, and budgeting. The pro-

.! 

gram also includes functions for 
detailed forecasting and the 
preparation of profit/loss sta te-
men ts. It is available for $34. 95 
on disk, or $29. 95 on tape. r Computer Mechanic records 
service information for more 
than 20 makes and models of 
automobiles. The program 



COMPUTE!'s 
First Book Of VIC 

Authors: COMPUTE! Magazine 
contributors 

Price: S 12.95 
OnSale: Now 

Finally. ic's VIC'S turnl 
users of other popular personal 

computers have been enjoying their 
COMPUTE! Books: COMPUTE!'s 
Frrst Book Of PET!CBM. Program
ming The PET!CBM. and olhers. 

Now. there's a book devoted 
exclusively to the Commodore VIC-
20™ Computer: COM PUTE/'s First 
Book orv1c. 

The ed1Lors of COMPUTE! 
Magazine - the leading resource tor 
the VIC-20 - gathered together the 
bestVIC-20 articles published since 
the summer of 1981 and added 
some new material. The result is 
more t11an 200 pages of valuable 
information - information that goes 
beyond the 1nsuuctton manuals. In 
the COMPUTE! tradiuon. it 1s care
r ully ediLed to be easily understood 
and useful for beginners and experts 
alike. 

COMPUTE l's Frrst Book Of VIC 
is spiral-bound to lie flat. and 
includes ready-to-type program 
listings and articles such as "The 
Joystick Connection: Me~eor Maze." 
"STARFIGHT3." "Train Your PET To 
Run VIC Programs ... "Renumber 
BASIC Lines The Easy Way." "High 
Resoluuon Plowng ... "Custom Char
acters For The VIC." "VIC Memory -
The Uncharted Advencure." and "A 
Simple Monitor For The VIC." 

v lntrOducuon ....... . ......... · · • • · Roben Lock 

Chapter One: Getting Started 
3 The S1ory Of l he• VIC • 

11 Compu1er GenC'SIS · · · ' · · · · · · 
· · M 1ehae1 s romczyk 

From Suck~ And S1om•s To VIC 20 Super Calcul.i1or Dorothy Kunkin Heller I David Thornburg 

24 Large Alphabet · · · · · · · · · · · · · · · Jim 8u11erf1eld 
26 Using A Joystick . · · · ...... · .. · · .. · • .. Doug Ferguson 

39 Extended Input Devices · . David M almberg 

Paddles And The Keybo;ird 46 Game Paddles . M ike Ba~sman I Salomon LL'derman 

Chapter Two· Diverslo R D;ivid M almberg 

59 The Joysuck Connewon M~:o~ M ~ecreatlon And Education. 
67 ZAPll ' . ' zr · P.iul L Bupp I Stephen p Drop 

7 2 ST ARFJGHT3 . Dub Scroggin 
78 Alphabeuzer · · • · · · · · · • · · David R Mizner 
80 Counr The Hearts . ' · · · · · · · · · · · · · · Jim Wilcox 

Chapter Three· p Ch11stopher J Flynn 
· rogrammlng Tech · 

89 PRIN rimJ w1111 Style . mques. 
97 Tr,1111 Your PE r 1 o Run VIC Progr~rn\ Jame·~ P M r C.tll1s1er 
99 User Input LylP Jordan 

103 Amo1111e WaynP Ko1un 
106 Append . . . . • · · · · · · · · Amih;i1 Glater 

1 09 Pnnung The Scree~ · · Wayne Ko1un 
113 The Confusrnq OuOle C D L,1ne 
115 Al1ernare Screrm C11,irll's Br.innon 
119 T1meket•p1ng · · · ' · · · · Jrrn Butll'rfreld 

125 Renurnller BASIC Lim•s The Ea\y W,i K1•11h Schle1ffer 
127 AUIOlllilllC Line Nurnbel\ y Cl1<11ft•\ H Gould 

129 Pu111ng 1111• SqueC'/e on Your 'vie ·20 Jun Wilcox 

Gemng The M osi Out or 5000 8 
141 An Easy Way To Rc•1oca1e VIC Pri~~;ms . 

On Orhc•r Commodore Computer\ 

Chapter Four: Color And Graphics 
147 Kaleidoscope And Va11a11on~ • 
148 Htgh Rl'SOhJt1on Pln111ng 
154 VIC Color Tips 
157 Tile Window 
160 Cusrom Characters For Tile VIC 

. Sranlcy M Bt'rlln 

· Grt•g dnd Ross Sl1erwood 

Kmnerh Knox 
P,1ul F Sch,111 

Charles Brannon 
. 01,1r lrs BrcJnnon 
· Dc1v1d Matml>erg 

~::eter Five: Maps And s~~cif~cation~ 
179 Bow To U\e The 6560 V1dc•o lnierf.in• Chip • 

rows111g 111e VIC Cllip · · D,1le Grll>ert 

1
18

8
9
6 VIC: M emory - T11e Uncllartt•d Aclvt'n!ure Jun 8u11crf1eld 

Mt mory M.1p A!)OW PagC' Zero D<1viel Barron I Mic/Mel Kleuwrt 
Cha t Si Jim Bu11et1i1•td 

P er x: Machine Language 
195 TINYMON I A Simple Mon11or For The VIC 
202 Enwring TINYMON I D11ectly Imo Yow VIC-20 

211 lr~dex 

Jun 8uuerf1eld 
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NEWS&PRODUCTS 

teaches the basics of au to 
mechanics and allows you to 
record service informa tion on as 
many as 100 cars . The pro~?am 
is available for $26. 95 o n disk, or 
$21. 95 on tape. 

Softsync pla ns to introduce 
game and utility prog ra ms fo r 
the 64 in the near future . 

Softsy11c, /11c. 
14 Enst 34 St. 
New York, NY 10016 
(212)685-2080 

Business Utility 
Package 

Superby te Software h as gathered 
seve ral business applications 
and utility progra ms toge ther o n 
disk in a package called the Busi
ness Pack. 

Included in the $100 package 
are: The Accountant, a general 
ledger, income s tate ment, 
and balance sheet; Accounts 
Receivable/Payable, a journal fo r 
current and pa id accounts; The 
Editor, a word processor; Spread 
Sheet Cale, a spread sheet/ 
calculating program; Business 
Inventory, an inventory control 
sys tem; Checkbook Mate, a 
checkbook maintenance and 
check-writing program; The 
Mailman, an address file. 

In addition, the package 
contains the following utilities: a 
profit margin calculator, a busi
ness calendar and data base, 
and prog rams for Linear regres
sion ana lysis, depreciation, and 
amortization. 

Business Pack is available 
for the Commodore 64 and 8K 
VIC-20. 
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S11perbyte Software 
2 Chiµlcy Ru11 
West Berli11 , NJ 08091 
( 609 )346-3063 

Learn Russian 

A beginning Russia n course fo r 
the unexpa nded VlC-20 is avail
able from Russian Softwa re. 

The $23. 95 program provides 
the use r with a Russian screen 
typing fo nt a nd intr~duces th e 
beginner to the Russian alphabet 
a nd basic voca bulary. 
Russia11 Software 
Box 36, 1744 W. Devo11 
Chicaxv, IL 60660 

Business And 
Pleasure 

T & F Softwa re has released a 
checkbook program for the 
Commodore 64 and VIC-20, as 
well as a space action game for 
the 64 and a series of word sea rch 
games for the VIC-20 and 64. 

CheckEase!, which requ ires 
an SK VIC or 64, can be used 
with multiple accounts. Checks 
can be deleted or the amounts 
can be changed, and the prog ra m 
will update all balance figures . 
Printouts can be made by check 
numbe r, category, or by tax de
ductible items. 

CheckEase! is available for 
$24.95 for the VIC-20 version, 
$29.95 for the 64 tape version , 
and $34. 95 for the 64 disk 
version. 

Another new T & F program 
is Space Se11tinel. In the game, 

you defend the plan~t Earth 
aga inst a group of alie ns w ho 
hurl hea t missiles at our polar 
ice caps . If you fai l, the m~lt i ng 
ice caps flood the planet. 1 he 
game is available on disk for 
$29.95. 

The compa ny's Search 
Series consists of Word Search, 
Sport Search, and Arcade Search, 
a ll on cassette for $19.95. 

Each game puts 374 letters 
on the screen and gives you ten 
minutes to find the 20 hidden 
words . There are three categories 
for each game . 
T & F Softwnre Co111pa11y 
10902 Riverside Drive 
North Hollywood, CA 91602 
(213) 501 -5845 

Auxiliary 
Keyboard 

Gosub International has de
veloped a 20-key auxiliary 
keyboard for the Commodore 64 
or expa nded VIC-20. The sys te m 
consis ts of the keypad and a 330-
byte driver program. 

The Flexikey System is de
s igned to enhance data entry on 
Commodore computers. The 
system allows the user to define 
key values. Nineteen of the 20 
keys can be programmed with 
up to three values. The 20th key, 
the PROG key, is used to switch 
among the three modes. 

In the firs t two modes, each 
key can be defined as any s ingle 
key on the Commodore key
board. In the third mode, the 
programmed function mode, the 
definitions may be up to three 
bytes long. On initial ization, 
mode one is defined to be usefu l 

,. 



as a ca lculator; mode two is set 
up with definitions useful to 
machine language programmers. 

Keyboard definitions for the 
Flexikey System, which sells for 
$69.95, can be saved and 
reloaded. 
Gosub /11/ernntional, /11c. 
501 E. Pawnee, #430 
Wicltita, KS 67211 

Expansion For 
VIC 

Century Micro has produced a 
641< expansion cartridge for the 
VIC-20. The cartridge includes 

64K of RAM organized as two 
sets of blocks 1,2,3, and 5. Pro
grams can be s to red and accessed 
in either set, and all eight banks 
arc software selectable. 

Century Micro' s cartridge is 
available for $199.95. 
Century Micro 
18.32 Tribute /fond 
Suite 213 
Sncrnmento, CA 95815 
(916) 920-3656 

Pair Of Printers 

Cardco has developed two new 
printers fo r the VIC-20 and 
Commodore 64. 

MINI JINI™ for $89.95 is a smart buy! 

• Keep records for home, school, club, or office 
better and more quickly than by hand 

• Hold 50-500 records on tape or disk 
• Have the plug in ease of a cartridge 
• Put addresses, books, and more in order 

The Cardprinter/LQ1 is a letter 
quality da isy-wheel printer. Lt 
prints at 14 characte rs per second 
.in eithe r red or black and in
cludes bold, shadow, and un
derline printing in normal or 
proportional modes. The printer 
is expected to sell for $599. 95. 
Options for a tractor feeder, cut
sheet feede r, or keyboa rd fo r 
direct printing a re avai lable. 

The Cardprinter/DMl is a 
small dot matrix impact printer. 
It is capable of printing 40 col
umns of text on 3-inch add ing 
machine paper. Card printer/ 
DMl, w hich will sell fo r $149.95, 
has a print speed of 50 characters 
per second, and can print full 

• Track appointments, meetings, valuables 
• Print any number of reports and labels -~: 
• Do checkbook, class or sports statistics 
• Make lists for letter writing software 
Available now, in plain, simple English. 

• Visa - Mastercharge - C.O.D. 
• Dealer inquiry welcome 
lmm•diat• shipment If in stock. If personal check Is sent allow additional 2 w•eks. 
Pricos subject 10 change_ Shipment subject to avallablllry Ships UPS frt collect 

JINI MICRO· 
SYSTEMS, INC. 

P.O. Box 274 • Riverdale, N.Y. 10463 
PHONE: (212) 796-6200 



Commodore g raphics and full 
hig h-resolution dol addressable 
graphics. 
Cnrdrn, /11 c. 
313 Mnllicwso11 Ave. 
\t\fichitn, KS 67214 
(316)267-6525 

VIC Games 

Synapse Software, a producer of 
games fo r Atari computers, has 
establi shed the Showcase Soft
ware line fc>r the VIC-20. 

The in itial games produced 
arc Aslro-Palrol, a shoo t-cm-up 
game; Squeeze, a humo rous game 
set on a farm; and Salmon Run. 
Each game sells for $19.95. 
Sy1rnpse Soflwarc' 
5221 Cc11/ ml Ave1111e, ://:200 
Rich111c111d, CA 94804 

Discover With 
Benji 

Benji , the dog made famous in 
children's TV adventure movies, 
has been incorporated into a 
series of ed ucationa l computer 
games by Human Eng ineered 
Softwflrc. 

In Benji - Space l<esc11<1, the 
dog is sent on a rescue mission 
in space. Children p laying the 
p rogra m will be introduced to 
the solar system whi leJ1elping 
Benji complete his mission. 

The game is ava ilable fo r 
the VIC-20 and Commodore 64 
for $44.95. Versions fo r other 
computers are planned . 
J-J11111n11 E11gi11eered Software 
71 Pnrk L.n11e 
Brisbn11c, CA 94005 
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Beat The Dealer 

M-R Information Systems has pro
duced a blackjack game for the 
VIC-20. MicRo Blackjack, which 
requires at least 3K expansion, is 
available on cassette fo r $14.95. 
M-R !11fo r11/(//io11 Syslt!111s, /11c. 
P.O. Box 73 
Wny1111, NJ 07470 
(201 )696-3296 

Computer 
Hypnosis 

The Hypnotist 11 for the Commo
dore 64 has been released by 
Psycom Soflwarc Internationa l. 

The p rogram con lains five 
nrnjor modules: introduclio n 

and vital datn gathering; re
laxation and s tress reduction 
through biofeedback; trance 
induction; neural rep rogra m
mi ng and suggestion; and return 
to consciousness. 

The Hypnotist Ii wi ll sell for 
559. 90 and includes a biofeed
back dev ice which can be used 
with o ther Psycom products . 
Psyco111 Software /11temnlicmnl 
2118 Forest Lake Drive 
Ci11ci1111ati, 01 1 ./-5244 

VIC'S Voice 

Speakeasy is a voice synthesize r 
designed to a llow voice to be 
added to adventure and ca rtridge 
games on the VfC-20. It comes 
in a cartridge Lha l plugs into Lhe 
VIC's expa nsion port. 

Benji, /he movie star dog, has become n computer gnmc star. -
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The synthesizer, p rod uced 
by Personal Peripheral P roducts, 
ca n be programmed from BASIC 
or machine la nguage by POKE
ing to only one address. The 
package includes an editor that 
allows the user to append, insert, 
and delete phonemes in strings 
to crea te phrases a nd sentences. 

The 256 phoneme buffer can 
be s tored on tape or disk. The 
Speakeasy car tridge, including 
the editor tape, sells fo r $79. 
Personal Peripheral Products 
P.O. Box 3423 Fox Valley Mall 
Aurora, IL 60505 

Mapping 
Memory 

Tire Master Memory Mnp, a refer
ence g uide to compu ter memory, 
is available in VlC-20 and Com
mod ore 64 vers io ns from Educa
tio nal SoftwaTe . 

The book includes sectio ns 
on PEEKing a nd PO KEing, pad
dles and joysticks, colo r loca
tions, s ing le and multiple sound 
registers, graphics regis ters, and 
sprites. 

The VIC version is available 
for $9.95; the 64 version is ava il
able for $l4.95. 
Erl11cntio11nl Software, Inc. 
4565 Cherryvale Ave. 
Soq11el, CA 95073 
(408)476-4901 

Mailing List 

Galactic Software has announced 
a mailing list program that can 
double as a small data base man
ager. 

'20 Mailing List a llows al
phabetizing o n entry, sorti ng 
and searching in a ll fields, 
printing labels or complete rec
ords: Each entry can con ta in 
name, address, and thrne com
ment fields . 

The program, w hich is menu 
drive n, requi res at leas t 16K ex
pa nsion . It is avail able on t<lpe 
for $25.95, or d isk for $27.95. 

Galactic Software 
P.O. Box 10516 
San Jose, CA 95157 
(408)247-4434 

Exira VIC Port 

MFJ Electro En terp rises has pro
duced an add-on port to nllow 
the VIC-20 to use a second joy
s tick. 

The port is ava ilable for 
$21.50 and includes program
ming instructions and a sample 
two-player game. The sample 
game requires 3K or BK expa n
s ion to run . 

MF] Electro E11terprises 
P.O. Box 13076 
Knnnfn, 011tnrio 
Cn 11adn K2K 1 X3 

VIC Graphics 

Hayden Book Company has 
published VIC Grap/tics, a de
ta iled explana tion of the high
resolution graphics capabilities 
o f the VIC-20. 

The book, w ritten by Nick 
Hampshire, includes 38 BASIC 
program lis tings on appl ications 
from art and games to educa tion 

a nd bus iness. The p rograms 
requ ire the use of the VIC Super 
Expand er ca rtridge . 

VIC Graphics, a 192-page 
book, sells for $12. 95. 
Hayden Book Co111pn11y, lite. 
50 Essex St. 
Rochelle Park, NJ 07662 
(201 )843-0550 

COMPUTE!'s Gazette for Co111111odore 
welcomes ni1110u11ce111ents of new pro- , 
ducts for VIC-20 n11d Commodore 64 
computers, especially products ni111erl al 
begi1111i11g lo inter111erli11te users. Please 
se11rl press releases n11rl photos well i11 nd
va11ce lo: Tony Roberts, Assistn11/ Mn11-
ngi11g Editor, COMPUTE!'s Gazette, 
P.O. Box 5406, Gree11sboro, NC 27403. 

New prod11ct releases are selecterl from 
s11b111issio11s for reasons of lime/i11ess, 
nvnilable space, n11d general interest to 
our renders. We regret tltnt we n re u11nblc 
lo select nll 11ew product su/Jmissio11s fo r 
p11blicntio11 . Renders should be aware 
/Ital we present here some edited version 
of 111aferinl submit led by ve11dors and are 
1111ablc to vouch for ifs accuracy at time of 
p11blicntio11. 8 

Writers, 
programmers ... 

COMPUTE l's 
Gazette 

is looking for 
articles on the 
VIC and 64. 
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Bug-Swatter: 
Modifications And Corrections 

•Several problems with the Commodore 64 
version of Lhc "Skydiver" game in our Premier 
Issue have been brought to our attention by 
readers. When tracking down the rnuse of the 
proble ms, we discovered that the Cotnmodore 64 
listing was not the programmer's final version. 
Rather than reprint the entire lis ting, we are print
ing the lines which need to be changed or added . . 
This way, readers who have already typed in the 
program don't have to co rnparc their version line 
by line with the correct version. 

To fix Commodore 64 Skyd iver, change or 
add these lines: 
12 A(l)=ll9l:A(2) =1200:A(3)=1210 
16 PRINT" [HOME} ( 3 RIGHT} SCORE: ( 3 SPACES}"; 
200 8=1144+A:T=INT(RND(TI)*8+l) : T=T+l 
220 POKE8,CH:POKE8,32:8=8+40 
3010 IFP=lTHENIF8=183lORB= l8320R8=18330R8 

=1834 THENPOKEB,CH:GOT04000 
3020 IFP=2THENIF8=18420R8=18430R8= 1844TH 

ENPOKEB,CH:GOT04050 
3030 IFP=3THENIF8=18540R8=18550R8=18560R8 

=18570RB=l858THENPOKE8,CB:GOT04100 
4000 PRINT"[HOME}[8 DOWN}[l0 RIGHT}S X";B 

O; "= "; 5*80 
5040 FORI=l944T02023:POKEI+T7,6 : POKEI,160 

: NEXT 
5053 IFNJ>=NETHEN80=80+50:PRINT"(BOME} 

(5 RIGHT}[8 DOWN}[3 RIGHT}80NUS ADVA 
NCE TO[RED}";80:PRINT"[BLU}" 

5056 PRINT" (HOME} (3 DOWN} (8 RIGHT}" ; "WIND 
:";SD"TO ";D$:GOSU850000 

5057 FORK=lT01000:NEXT:PRINT"(HOME} 
[3 DOWN} [25 SPACES} II 

5060 FORI=ll04T01904STEP40:POKEI,96 : POKEI 
+39,96:NEXT 

10100 FOR P=l TO VA/10 : SC=SC+l0:PRINT" 
[HOME} [ 8LU} SCORE: (RED}"; SC : NEXT 

12000 PRINT " (HOME}[ 8 DOWN}[ 6 RIGHT} SORRY 
NO 80NUS1":8A=BA- l 

50010 PRINT"[HOME}(6 RIGH'l'}[4 DOWN}[RED} 
5X(7 SPACES}l0X(7 SPACES}2X{8LU}" : P 
=l:Z=P 

50025 POKEA(P),PEEK(A(P))+l28AND255 : PRINT 
50028 PRINT"·( HOME}[ 5 DOWN}[ 9 RIGHT} "; 
50029 PRINT" ( 7 RIGHT} [DOWN} [ 2 SPACES}" ; TA 

8(10);"{2 SPACES}{3 LEFT}";TM : IFTM= 
0THENP=INT(RND(TI)*3+l):GOT050100 

50035 IFFR= 0THEN50100 
50120 PRINT"(HOME}[7 RIGHT}[l3 DOWN} YOU 

MUST LAND ON ";A$ 
60000 PRINT" {HOME} ( 7 DOWN} ( 10 RIGHT}GAME 

OVER":IFSC>HITHENHI=SC 
60100 POKE53281,l : POKE53280,6{3 SPACES}: 

PRINT" { CLR} { 4 DOWN} { 11 SPACES} ( BLK} 
SKY DIVER" 

Remember to consult last month's "Bug
Swatter" about proper spacing in line 100 for both 
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the 64 and VIC versions of Skydiver. Spadng is 
critical in this and many other game programs; 
some readers are mistakenly omitting the space 
immediately before the left-cursor symbol in line 
'120 or the VIC version. Also, the unexpanded 
Vl.C and 64 versions do no t have sound effects -
only the VIC Supe r Expander ve rsion. 

• Speaking of proper spacing, our printer 
made it appear that quite a few spaces should be 
typed on line 6000 of the VfC-20 "Snake Escape," 
July issue. Actually, no spaces should be typed 
between the SHIFTed Y's. 

• There are several corrections to the Com
modore 64 version of "The Viper," August issue . 
On lines 570 and 610, [LOWERJ should be entered 
as CHR$(14). This shifts the computer into lower
case mode. On line 690, the number 320 should 
be substituted for the open parens and CTRL-P. 
Herc is the corrected version: 
690 FORJ=lTODT : POKESC+80+I*320+MA(J)+C, 3 : 

POKESC+MA(J)+80+I*320,160:NEXTJ 

In some August issues, a tiny spec of dust 
introduced in the production process makes the 
SYS statement in line 1020 hard to interpret. The 
correct s tatement is SYS893. Finally, in line 1420, 
the printer appa rently burped and threw a ques
tion mark into the DATA sta tement. The question 
mark should be omitted; the correct number is ] 97. 

•In the September issue, there were two 
typographical erro rs in formulas in the "VICrea
tions" column. The last whole sen tence at the 
bottom of page 78 should read: "(RND(l)* A)+ B 
is the main body of our random number genera
tor." On page 79, the second random number for
mula in the first column should read: "X = INT 
(RND(1)*100) + 100." In bo th cases, an equals sign 
was incorrectly substituted for the last plus sign 
in the formu las. 

• Reader Kim Pugh suggests a change to im
prove the Commodore 64 version of "Snake Es
cape," published in the July issue. To modify the 
program to work with a joystick plugged into 
port one instead of the keyboard, Pugh suggests 
changing these lines: 
190 K=PEEK(5632l)AND15:POKE198,0 
200 IF K=ll THEN OR=-l : GOTO 250 : REM LEFT 
210 IF K=7 THEN OR=l : GOTO 250 : REM RIGHT 
220 IF K=l4 THEN DR=-40:GOTO 250:REM UP 
230 IF K=l3 THEN DR=40 : GOTO 250:REM DOWN 

Delete line 4030 and change line 4040 to the 
following: 
4040 PRINT "{ DOWN}{8LK}PUSH THE JOYSTICK 

IN THE DIRECTION YOU WISH TO MOVE." 
We appreciate receiving both corrections and 

suggested modifica tions from readers. Please 
address them to: 

Bug-Swalfer 
clo COMPUTE!'s Gazette 
P.O. Box 5406 
Greensboro, NC 27403 
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A Beginner's Guide 
To Typing In Programs 

What Is A Program? 
A_ computer_ cannot perform any task by itself. 
Like a car without gas, a computer has potent in!, 
but wit~out a program, it isn't going anywhere. 
Most of the programs published in COMPUTE!'s 
Gazette for Commodore are written in a computer 
language called BASIC. BASIC is easy to learn 
and is built into all VIC-20s and Commodore 64s. 

BASIC Programs 
Each month, COMPUTE!'s Gnzelle for Commodore 
publishes programs for both the VIC and 64. To 
start out, type in unly programs wtitten for your 
machine, e.g., "VIC Version" if you have a VlC-20. 
Later, when you gain experience with your com
pute~-' s BASIC, you can try typing in and converting 
certam programs from another computer to yours. 

Computers can be picky. Unlike the English 
language, whkh is fuU of ambiguities, BASIC usu
ally has only one "right way" of stating something. 
Every letter, character, or number is significant. A " 
common mis take is substituting a letter such as 
"O" for the numeral "O", a lowercase "l" for the 
numeral "l", or an uppercase "B" for the numeral 
"8". Also, you must enter all punctuation such as 
colons and commas just as they appear in the 
magazine. Spacing can be important. To be safe, 
type in the listingse.ract/y as they appear. 

Brackets And Special Characters 
The exception to this typing rule is when you see 
the curved bracket, such as "(DOWN}". Any
thing wi.thin a set of brackets is a special character 
or characters that <Zan,not easily be Listed on a print
er. When you come across such a special state
ment, refer to "How To Type In COMPLITE!'s 
Gazette Programs." 

About DATA Statements 
Some programs contain a section or sections of 
DAT A statements. These lines provide informatiom 
needed by the program. Some DAT A statements 
contain actual programs (called machine language); 
others contain graphics codes. These lines are espe
cially sensitive to errors. 

If a single number in any one DATA statemenb 
is mistyped, your machine could "lock up," or 
"crash.'' The keyboard and STOP key may seem 
"dead," and the screen may go blank. Don't panic 
- no damage is done. To regain control, you have 

to tum off your computer, then tum it back on. 
This will erase whatever program was in memory, 
so alwnys SA VE a copy of your prof?rnm before 11011 RUN 
if. If your computer crashes, yo~ ca11 LOAb the 
program and look for your mistake. 

Sometimes a mistyped DAT A statement will 
cause an error message when the program is RUN. 
The error message may refer to the program line 
that READs the data. The error is still in the DATA 
sfatcme11ts, though. 

Get To Know Your Machine 
You should fam,iliarize yourself with your com
puter before attempting to type in a program. 
Learn the statements you use to store and retrieve 
programs from tape or disk. You'll want to save a 
copy of your program, so that you won't have to 
type it in every time you want to use it. Learn to 
use your machine's editing functions. How do 
you change a line if you made a mistake? You can 
always retype the line, bl:lt;xeu at least need to 
know how to backspace. Do you know how to 
enter inverse video, lowercase, and control char
acters? It's all explained in your computer's 
manuals. 

A Quick Review 
1) Type in the program a line at a time, in order. 
Press RETURN at the e nd of each line. Use back
space or the back arrow to conect mistakes. 
2) Check the line you've typed against the line in 
the magazine. You can check the entire program 
again if you get an error when you RUN the 
program. 
3) Make sure you've entered statements in brack
ets as the appropriate control key (see "How To 
Type COMPUTE!'s Gazette Prngrams" elsewhere 
in the magazine.) 

We regret t/rat we are not able to respo11d to individual 
inquiries about programs, products, or services ap
pearing in COMPUTE!'s Gazette for Conmwdore 
due to i11creasi11g publicntia11 activity. 011 those i11-
frequent occasions when a 1111/Jlisllt!d program ccmtni11s 
a typo, the correction will appear in lhi: magazine, 
usually witlrin eight weeks. If you have speoific 
questions about items or programs wlriclr you've seen 
in COMPUTE!'s Gazette for Commodore, please 
send tlrem to Gazette Feedback, P.O. Box 5406, 
Greensboro, NC 27403. 



How To Type In 
COMPUTE!'s Gazette Programs 
Many of the programs which are !isled in COM
PLJT[!'s Gaulle contain special control characters 
(cursor control, color kevs, inverse video, etc.). 
To make it easy to know exactly what to type when 
entering one of these programs into your com
puter, we have established the follo..,ving listing 
conventions. 

Generally, any VJC-20 or Commodore 64 
program listings will conlain bracketed words 
which spell out any special characters: {DOWN } 
would mean lo press the cursor down k~y. { 5 
SPACES} \-vould mean Lo press the space bar five 
Limes. 

To indicate that a key should be shifted (hold 
down the SHIFT key while pressing the other 
kev}, the key would be underlined in our listings. 
For example, 2 would mean lo type lhe S key 
while holding the shift key. This would appear 
on your screen as a "heart" symbol. If you find 
an underlined key enclosed in braces (e.g., {10 
N } ), you should type the key as many times as 
indicated (in our example, you would enter Len 
shifted N's}. 

If a key is enclosed in :special brackets, ~~' 
you should hold down the Commodore key while 
pressing the key inside the special brackets. (The 
Commodore key is the key in the lower left corner 
of the keyboard.) Again, if the key is preceded by 
a number, you should press the key as many limes 
as necessary. 

Rarely, you' ll sec a solita ry letter of the al
phabet enclosed in braces. These characters can 
be entered on the Commodore 64 by holding down 

When You Read: Press: See: When You Read: 

(CLEAR} mDtm:ml ~ (CYN} 

(HOME} cmm:m II (PURI 

(UP} em fiEm!l • (GRN} 

(DOWN} {iED!J ID {BLU) 

(LEFT) mDram:E> II {YEL} 

(RIGHT) lmlE Iii U8 
(RVS) mi.ID Ill g2~ 

(OFF} m!ID • - g3~ 

(BLK} mma • g43 
{WHT) mma Ill gs3 
(RED} mme !I @&~ 
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the CTRL key while typing the letter in the braces. 
For example, {A } would indicate that you should 
press CTRL-A. You should never have to enter 
such a character on the VIC-20, bul if you do, you 
would have to leave the quote mode (press RE
TURN and cursor back up to the position where 
the control character should go), press CTRL-9 
(RVS ON}, the letter in braces, and then CTRL-0 
(RVS OFF). 

About the quote mode: you know that you can 
move Lhe cursor around the screen with the CRSR 
keys. Sometimes a programmer wi ll want to move 
the cursor under program control. That's why 
you see all the {LEFT}'s, { HOME}'s, and 
{BLU}'s in our programs. The only way the com
puter can teU the diffcrl'ncc bet\Neen direct and 
programmed cursor control is the quote mode. 

Once you press the quote (Lhc double quolc, 
SI IJFT-2), you are in the quote mode. If you type 
something and then try lo change it by moving 
the cursor left, you'll only get a bunch of reversc
vidco lines. These arc the symbols for cursor left. 
The on ly editing key that isn'l programmable is 
thl' DFL key; you can still use DEL to back up and 
edit the line. Once you type another quote, you 
arc out of quote mode. 

You also go into quote mode when you JN
ScrT spaces into a line. In any case, the easiest 
way to get out of quote mode is to just press RE
TURN. You'll then be out of quo te mode and you 
can cursor up lo the mistyped line and fix it. 

Use the following table w hen entering cursor 
and color control keys: 

Press: See: When You Read: Press: See: 

EDD ~ ~78 l?JD c 
me • ge3 l?J IJ •• •• me Iii (Fl} m • mma • (F2) m II 
mllJ m (FJ) IE --l?JD a {F4) D:! II 

l?JD Iii IFS} m II 
l?JD a {F6} m II 
l?JD m {F7) CZ II 
l?JD ~ {FS} m • l?J D II 



The Automatic 
Proofreader 

BEFORE TYPING ... 
Before typing in programs, please refer to " How To Type 
COMPUTE!'s Gazette Programs" and "A Beginner's Guide To 
Typing In Programs" that appear before the Program Listings. 
Also, see the article" Automatic Proofreader." 

Program I: 
The Automatic Proofreader For VIC 
100 FOR I=828 TO 932:READ A:POKE I,A:NEXT 

:PRINT"(CLR}{RVS) SYS 828(0FF) TO ACTI 
VATE.{2 DOWN)" 

110 POKE178 , 165 : PRINT"SYS 828{HOME)":END 
120 DATA169,75,141 , 36,3,169,3,141 
130 DATA37 , 3,169,0 ,133,255,96 , 32 
140 DATA14,242 , 133,252,134,253,132,254 
150 DATA8,201 ,1 3 , 240,17,201 , 32 , 240 
160 DATA5,24,101 ,255,133,255,165 ,252 
170 DATA166,253,164,254,40,96,169,13 
180 DATA32 , 210,255,165,214,141,165,3 
190 DATA206,165 , 3 , 169,0 , 133,216 , 169 
200 DATA19,32 , 210,255,169,18 , 32 , 210 
210 DATA255 , 169,58,32,210 , 255,166,255 
220 DATA169,0 , 32,205 ,221 ,169,0,133 
230 DATA255,169,32 , 32,210,255 , 32 , 210 
240 DATA255,173,165,3,133 , 214 , 76 ,98 , 3 

Program 2: 
The Automatic Proofreader For The 64 

100 FOR I=828 TO 932:READ A:POKE I,A: NEXT 
:PRINT"( CLRJ(RVS)SYS 828{0FF) TO ACTI 
VATE . (2 DOWN) II 

110 POKE178 , 165 :PRINT"SYS 828(HOME)":END 
120 DATA169,75,141,36,3,169,3,141 
130 DATA37,3,169,0,133,255,96,32 
140 DATA87,241,133,252,134,253,132,254 
150 DATAB,201,13,240,17,201,32,240 
160 DATA5,24,101,255,133,255,165,252 
170 DATA166,253,164 , 254,40,96,169,13 
180 DATA32 , 210,255,165,214,141 , 165,3 
190 DATA206 , 165,3,169,0,133 , 216,169 
200 DATA19,32 , 210,255,169 ,18, 32 ,210 
210 DATA255,169,58,32,210,255,166,255 
220 DATA169,0,32,205,189,169,0,133 
230 DATA255,169,32,32,210 , 255 , 32 , 210 
240 DATA255,173 , 165,3,133,214 , 76,98,3 

Oil Tycoon 
Program I : on Tycoon For VIC, Part 1 
10 REM OIL TYCOON : rem 5 
20 PRINT" { CLR) ":PRINT" { 5 SPACES) INSTRUCT! 

ONS" : PRINT:PRINT " (PUR)JOYSTICK(BLU):": 
PRINT " RT & LT=MOVE RIG " :rem 138 

30 PRINT" DOWN=DRILL":PRINT" UP=RETRACT P 
IPE" :rem 80 

40 PRINT:PRINT"(PUR)FIREBUTTON(BLU) : W/ P 
IPE;":PRINT" IN OIL OR SPACE=PUMP" 

:rem 244 
50 PRINT" IN DIRT=OROP DYNAMITE RETRACTED 

=NEW MAN" : rem 110 
60 PRINT:PRINT"WA'i'CH OUT FOR (PUR}SHALE, 

(3 SPACES}(RED}GAS {BLU}IN (YEL}EMPTY 
(SPACE)SPACES"," {BLU}AND {RED}DEVILS 
(SPACE}(BLU)IN (BLK}OIL" :rem 145 

70 P~INT :PRINT"{ BLU}PLEASE WAIT FOR", " FU 
RTHER INSTRUCTIONS II : rem 5 7 

80 POKE52,28:POKE56,28 : POKE45,248:POKE46, 
26 : CLR :rem 28 

90 FORA=7168T07375 :READB:POKEA,B:NEXT 
:rem 70 

100 DATA2,l38,l64,73,74,52 , 20,8,64,81,37, 
146 , 82,44,40,16,24,24,36,60,90,102,23 
1 , 153 :rem 25 

110 DATA20 , 42,42 , 20 , 62 , 73,20,20,136 , 34,13 
6 , 34 , 136,34,136,34 , 148,22,148,34,136 , 
34 , 136,34 : rem 209 

120 DATA148,22,148,22,148,34,136,34,148,2 
2 , 148,22 , 148,22,148,22,136 , 62 , 188 , 62, 
188 , 62,188,22 : rem 197 

130 DATA170,170,170,l70,170,170,170 ,l70, l 
50,150,150,170,170,170,170,170 , 150,15 
0,150 , 150,150 :rem 134 

140 DATA170,170 ,1 70 , 150,150 , 150 , 150,150 , l 
50,150 , 150 ,150 , 190,190 , 190,190,190,19 
0 , 150 :rem 7 

150 DATA0,0,0,0,0,0,0,0,20,20,20,0 , 0,0,0, 
0 , 20,20,20,20,20,0 , 0 , 0,20,20 , 20 , 20,20 
,20,20 , 20 :rem 36 

160 DATA20,60,60,60,60,60,60,20 , 0,60,60,6 
0,60,60,60,0,0,0,0 , 255,255,0,0,0 

:rem 233 
170 DATA218,ll8 , 181,153 , 110,93,197,65,65 , 

82,150 , 85 ,121 , 181 , 150,173 , 2,106,129 , 2 
0,64 , 162 , 129 :rem 137 

180 DATA2,169 ,128,141 ,19, 145,169,0,133,13 
6 ,34, 136,34,136,34,136,34 :rem 229 

190 FORA=7424T07640:POKEA,PEEK(25600+A):N 
EXT :rem 114 

200 FORA=7464T07529 : READB : POKEA, B: NEXT 
: rem 111 

210 DATA169,128 , l4l,19,l45 , l69,0,l33 , l,l3 
3 ,2, 169,127,141 ,34,145,162,119,236,32 
,145 : rem 242 

220 DATA208,4,l69,l,l33,l,l69,255,l41,34 , 
145 ,162,118,236,17 , 145,208,4,169,22,l 
33 ,l :rem 238 

230 DATA162,110,236,17,145,208,4,169,l,13 
3,2 , 162 , 122 , 236,17 , 145,208,4,169,22 , 1 
33 ,2, 96 :rem 124 

240 LOAD : rem 182 

Program 2: ou Tycoon For VIC, Part 11 
1 REM PROG 2 :rem 127 
2 PRINT : PRINT" PRESS STOP ON TAPE" 

:rem 100 
3 IFPEEK(37137)<100THEN3 :rem 108 
4 POKE36879 , 30:POKE36878 , 47:DIMA%(2l):W=7 

768 zrem 235 
5 IFZ>B%(T)THENB%(T)=Z :rem 58 
6 POKE36869,240:PRINT"{CLR}(RED} 

(3 SPACES}"T, "$"Z*l00"(BLU}" :rem 81 
7 PRINT:PRINT" LEVEL","HIGH SCORE" : rem 83 
8 FORA=lT081PRINT1PRINT"{3 SPACES} "A, "$"B 

%(A)*l00 : NEXT : PRINT : PRINT " DIFF.LEVEL? 
(SPACE}l2345678{GRN}":T=l :rem 11 

9 SYS7464:POKE38852+T,6:T=T+PEEK(l) - PEEK( 
2):IFT<lORT>BTHENT=l zrem 13 
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10 POKE38852+T , 7 : L=3:IFT/2=INT(T/2)THENL= 
2 :rem 8 

ll S=20:IFT=30RT=40RT>6THENS=30 : rem 210 
12 N=24:IFT>4THENN=25:L=L+l :rem l l l 
13 IFPEEK(37137)>100THEN9 :rem 165 
14 POKE36869,255 :rem 108 
23 PRINT"{CLR} " :M=5:Z=0:K=0:GOSUB87 

: rem 222 
24 POKEW+X , l4:X=l0:M=M-l:P=20:Y=L:GOSUB82 

:IFM<0THEN5 :rem 238 
25 GOSUB6l:GOT034 :rem 40 
26 A=((R*22)+W+X):C=PEEK(A):P=P-l:GOSUB67 

:rem 122 
27 IFC=NORC=30RA>8185THENFORA=lT03:GOSUB9 

9:NEXT:GOT030 :rem 38 
28 IFRND(l)< . 06ANDC=l4THEN78 :rem 133 
29 FORB=lT03:POKEA,C+B:GOSUB99 : NEXT:R=R+l 

:rem 122 
30 SYS7464 : IFPEEK(l)=22ANDP>0THEN26 

:rem 112 
31 IFPEEK(2)=22THEN40 :rem 207 
32 IFPEEK(37137)<100THEN46 :rem 213 
33 GOT030 :rem 2 
34 SYS7464:A=PEEK(l) : B=PEEK(2):IFA=22THEN 

R=l : GOT026 :rem 112 
35 IFB=22THEN34 :rem 112 
36 IFPEEK(37137)<100THEN24 :rem 213 
37 IFA>00RB>0THENPOKEW+X,14:X=X+A-B:IFX>2 

1THENX=2l :rem 173 
38 IFX<0THENX=0 : rem 178 
39 POKEW+X,2:GOT034 : rem 173 
40 IFR=l THEN34 : rem 73 
41 R=R- l:B=(R*22)+W+X:C=PEEK(B):FORA=lT03 

:POKEB,C-A:GOSUB99:NEXT : rem 216 
42 P=P+l : GOSUB67:IFR=lTHEN44 : rem 230 
43 GOT030 : rem 3 
44 FORA=W+44T08185 : IFPEEK(A)=9THEN34 

:rem 188 
45 NEXT:M=M+l:FORC=lT03 : GOSUB82:NEXT : GOSU 

B87:GOSUB6l:GOT034 : rem 126 
46 J=Z:Q=R- l:FORA=0T02l : A%(A)=0:NEXT:B=(Q 

*22)+W+X:A=PEEK(B) : IFA=7THEN69 :rem 42 
47 A%(X)=l : POKE36877,252:POKE36878,36:V=W 

+X-22 : IFA~l2THENPOKEB,17:Z=Z+Q:POKEV,0 

:rem 11 
48 E=0:F=20:D=l:G=l:I=l:GOSUB52:POKEV,l:E 

=2l : F=l : D=-l:G=D:I=D:GOSUB52 :rem 147 
49 E=0:F=2l:D=l : G=- 22:I=0:GOSUB52 : POKEV,0 

: IFC=6THEN85 : rem 193 
50 IFH=0THENPOKEV,14:POKE36877,0:POKE3687 

8,47:GOSUB82:GOSUB6l:GOT030 :rem 237 
51 Q=Q-l:GOT048 :rem 130 
52 IFC=6THENRETURN : rem 187 
53 H=0 : FORA=ETOFSTEPD : IFA%(A)=0THEN60 

: rem 45 
54 B=(Q*22)+W+A+G : C=PEEK(B) : rem 234 
55 IFC=90RC=l2THENPOKEB,C+5:H=l:Z=Z+(Q+(A 

BS(I)-l)) : A%(A+I)=l:GOT059 :rem 204 
56 IFC=l40RC=l7THENA%(A+I)=l : H=l:GOT060 

:rem 58 
57 IFC=3THENC=6:RETURN :rem 173 
58 A%(A+I)=0:GOT060 :rem 31 
59 IFRND(l)<.02ANDC<>l2THENC=6:RETURN 

: rem 33 
60 NEXT:RETURN :rem 191 
61 PRINT"(HOME}"SPC(l3)"$"Z*l00 :rem 99 
62 A=INT(Z/l000):IFA=K+lTHENK=K+l:GOSUB82 

: GOSUB82:M=M+l : rem 109 
63 IFM<lTHENPOKE7680,l4:GOT065 : rem 84 
64 FORA=7680T07679+M:POKEA,2:NEXT:POKEA,l 

4 :rem 88 
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65 IFY=0THENPOKE7687,l4:GOT067 :rem 107 
66 FORA=7687T07686+Y:POKEA,l9:NEXT:POKEA, 

14 :rem 163 
67 IFP<lTHENPOKE7702,14:RETURN : rem 146 
68 FORB=7702T0770l+P:POKEB,17:NEXT:POKEB, 

14:RETURN :rem 159 
69 A=W+X:B=240:IFY<lTHEN30 :rem 55 
72 A•A+22:C=PEEK(A):POKEA, C+l:IFC=l40RC•9 

THENPOKEA,C+4 : r em 18 
73 POKE36875,B:FORD=0T0200:NEXT:D=PEEK(A+ 

22) :rem 149 
74 IFD<>4ANDD<>NANDD<>3ANDA<8164THENB=B- 5 

:POKEA,C:GOT072 : r em 249 
75 POKE36875,0:GOSUB93:POKEA+30742,l5 

:rem 145 
76 IFC<>l4ANDC<>9THENR=R-l :rem 85 
77 Y=Y-l:GOSUB65 : GOT030 :rem 182 
78 FORB=lT02:POKEA,C+B:GOSUB99:NEXT:GOSUB 

93:8=150 :rem 123 
79 R=R-l:POKE36878,36:IFR<lTHENPOKE36878, 

47:GOT08l :rem 38 
80 POKE36877,B : A=(R*22)+W+X:C=PEEK(A):POK 

EA,C+l:FORD=0T0200 : NEXT : POKEA,C-3:B=B+ 
. 5:GOT079 :rem 31 

81 POKEW+X,23:GOSUB83:GOT024 :rem l 
82 FORA=47T032STEP-l : POKE36878,A : POKE3687 

6,237:FORB=lT025:NEXTB,A:POKE36876,0:P 
OKE36878,47:RETURN :rem l 

83 POKE36877,220:FORD=47T032STEP-l : POKE36 
878,D:POKE36879,26:FORE=lT070:NEXT:POK 
E36879,31 :rem 112 

84 NEXT:POKE36877,0:POKE36878,47 : POKE3687 
9, 30 : RETURN : rem 178 

85 Z=J:POKEB,3:POKEB+30720,2:POKEV,14:FOR 
A=0T040:POKE36876,240 : POKE36878,230:FO 
RB=lT05:NEXT :rem 67 

86 POKE36878,0 : FORB=lT05:NEXTB,A:POKE3687 
6,0:B=l50:GOT079 :rem 223 

87 FORA=7790T08185:POKEA,4:POKEA+30720 , l5 
: NEXT : B=220:C=7812: FORA=lT02:FORD=lT08 
0 : rem 102 

88 E=(RND(0)*B)+C:IFPEEK(E)=9THEN88 
:rem 27 

89 POKEE,9 : POKEE+30720,8:NEXT:B=l54 : C=803 
2:NEXT:FORA=lTOS :rem 21 

90 B=(RND(l)*374)+7812:C=PEEK(B):IFC=90RC 
=NTHEN90 :rem 95 

91 POKEB,N : NEXT : FORA=0T0109:POKE38400+A,0 
:NEXT:FORA=0T02l:POKE38444+A, 3:POKE772 
4+A,20:NEXT :rem 67 

92 FORA=0T03:POKE38407+A,2:NEXT:RETURN 
:rem 162 

93 POKEA, 2l:POKEA+22,22:GOSUB83:POKEA, 14: 
POKEA+22,l4:RETURN :rem 120 

99 POKE36874,200:FORE=lTOl0:NEXT:POKE3687 
4,0:RETURN :rem 167 

Program 3: on Tycoon For 64 
100 PRINT" (CLR} p~ II : IFPEEK( 14336 )=2ANDP 

EEK(l4805)=24THEN195 . :rem 250 
105 POKE53280,6:POKE53281 , 6:POKE53270,8 

:rem 197 
110 PRINTTAB(l4) " INSTRUCTIONS"SPC(28)" 

U2 T~ II :PRINT" {DOWN}JOYSTICK:" 

115 PRINT" { DOWN} RIGHT AND LEFT 
G" 

120 PRINT" DOWN= DRILL" :PRINT" 
ACT PIPE" 

125 PRINT"{2 DOWN}{2 SPACES}WHEN 
THE FIRE BUTTON AND THE 

:rem 244 
= MOVE RI 

: rem 75 
UP = 'RETR 

:rem 128 
YOU PUSH 
:rem lll 



130 PRINT"PIPE IS DOWN IN OIL OR IN SPACE 
:rem 147 

SPACES}IF 
:rem 133 

DROPPED . 
:rem 109 

145 PRINT "( 2 DOWN}WATCH OUT FOR SHALE AND 
GAS IN EMPTY","SPACES AND DEVILS IN 

135 
THE" 

PRINT"PUMP IS TRIGGERED. {2 
(SPACE}THE PIPE IS DOWN " 
PRINT"IN DIRT, DYNAMITE IS 140 

{SPACE}OIL. :rem 116 
150 PRINT"{2 DOWN}PLEASE {CYN}WAITg73 F 

OR FURTHER INSTRUCTIONS." :rem 155 
155 POKE52 ,56:POKE56 , 56:CLR:AD=l4336 

: rem 75 
160 FORA=ADTOAD+207:READB:POKEA,B:NEXT:PO 

KE5633 4,PEEK( 56334 )AND254:POKE1,51 
: rem 69 

165 FORA=AD+256TOAD+47l:POKEA,PEEK(38912+ 
A):NEXT:POKEl,55 :rem 165 

170 POKE56334,PEEK(56334)0Rl :rem 69 
175 PRINT"{UP}{2 SPACES}PRESS ANY KEY WHE 

N READY TO BEGIN. " : rem 58 
180 IFPEEK (l97)=64ANDP EEK (653 )=0ANDPEEK(5 

6320 ) =127THEN180 : rem 34 
185 : rem 216 
190 : : rem 212 
195 PRINT "(CLR}":POKE53280 , 6 : POKE54296 ,15 

: DIMA%(40):W=ll84:JS=56320 :rem 180 
200 POKE53282 ,6:POKE53283,0:POKE53270,24: 

POKE54291,0 : POKE54292,240 :rem 232 
205 FORI=0T02 :POKE54276+I*7,8 : NEXT : POKE53 

281,3 :rem 247 
210 POKE54284,0:POKE54285 ,240:POKE54277,0 

215 

220 

225 

230 

235 

240 
245 

250 
255 
260 

265 

270 

275 
280 
285 
290 

295 

300 

: POKE54278 ,240: IFZ>B%(T)THENB%(T)=Z 
:rem 154 

POKE532 72 I 21: PRINT" (CLR} (DOWN} [RED} II I 

T,"(2 SPACES}$"MID$(STR$(Z*l00),2)".0 
0{BLU}" :rem 89 
PRINTTAB(8)"{DOWN} LEVEL{6 SPACES}HIG 
H SCORE[DOWN }" :rem 251 
FORA=lT08: PRINT,A," (2 SPACES}$"MID$(S 
TR$(8%(A) *l00) , 2)".00" : PRINT : NEXT 

:rem 179 
PRINT"(DOWN} DIFFICULTY LEVEL? 123456 
78{GRN}":T=l :rem 223 
POKE56194+T,0:Tl=T:T=T+(PEEK(JS )AND4) 
/4- (PEEK(JS)AND8)/8 : T= (7ANDT-l)+l 

:rem 76 
IFT<>TlTHENPOKE56194+Tl , 6 : rem 241 
POKE56194+T,l: L=3 : IFT/2=INT(T/2)THENL 
=2 :rem 59 
S=20:IFT=30RT=40RT>6THENS=30 :rem 7 
N=24:IFT>4THENN=25:L=L+l :rem 168 
GETA$:IF( PEEK(56320 )AND16)=16ANDA$<>C 
HR$( 13 )THEN235 : rem 124 
POKE53272,3l:PRINT"{CLR}":POKE53280 , 9 
:POKE53281 ,l:M=4:Z=0 : K=0 : GOSUB590 

:rem 217 
POKEW+X,14:X=20: P=20 :Y=L:R=l:GOSUB705 
:GOSUB645:POKE198,0 :rem 185 

:rem 216 
:rem 212 

REM MAIN LOOP OF PROGRAM :rem 143 
A=PEEK(JS):IF(AAND4)•0ANDR=lTHENPOKEW 
+X,14:X=X+(X>0) :rem 192 
IF(AAND8}=0ANDR=lTHENPOKEW+X,14 :X=X-( 
X<39} :rem 58 
POKEW+X,2:IF(AAND2}=0ANDP>0THEN340 

305 IF(AAND1)=0ANDR>lTHEN400 
310 IF(AAND16)=0THEN435 

: rem 30 
:rem 129 

:rem 39 

315 GETA$:IFR=lANDA$=" "THEN375 :rem 238 
320 GOT0290 :rem 105 
325 :rem 212 
330 :rem 208 
335 REM DRILLING AND GAS EXPLOSIONS 

:rem 1 50 
340 A=R*40+W+X : C=PEEK(A):P=P-l:GOSUB675 

:rem 60 
345 IFC=NORC=30RA>2023THENFORA=lT03:GOSUB 

730:NEXT:GOT0290 :rem 170 
350 IFRND(l)>.060RC<>l4THENFORB=lT03 :POKE 

A,C+B:GOSUB730:NEXT:R=R+l:GOT0290 
:rem 150 

355 FORB=lT02:POKEA,C+B:GOSUB730:NEXT:GOS 
UB735 : B=0 :rem 158 

360 R=R-l:POKE54296,4:IFR<lTHENPOKE54296, 
15:POKEW+X , 23 : GOSUB715 : GOT0375 

:rem 106 
365 POKE54273,B : POKE54276,129:A=R*40+W+X : 

C=PEEK(A ):PK=PEEK(A+54272) :POKEA, C+l 
: rem 244 

370 POKEA+54272 , 15:FORD=0T0200:NEXT:POKEA 
, C- 3 : POKEA+54272 , PK:B=B+l0:GOT0360 

:rem 247 
375 POKEW+X,l4 : X=20 : M=M-l:P=20 : Y=L:R=l:GO 

SUB705 : IFM<0THEN205 :rem 182 
380 GOSUB645 : GOT0290 :rem 200 
385 :rem 218 
390 : rem 214 
395 REM DRILLING UP : rem 127 
400 R=R-l : B=R*40+W+X : C=PEEK(B) : FORA=lT03: 

POKEB , C- A: GOSUB730 : NEXT : rem 222 
405 P=P+l : GOSUB675 : IFR<>lTHEN290 : rem 190 

410 FORA=W+80T02023 :I FPEEK(A)=9THEN290 
: rem 14 

415 NEXT:M=M+l:FORC=lT03:GOSUB705:NEXT:GO 
SUB590:GOSUB645:GOT0290 :rem 124 

420 : rem 208 
425 : rem 213 
430 REM DYNAMITE, GUSHERS , DEVILS : rem 22 
435 J=Z : Q=R- l : FORA=0T02l : A%(A}=0:NEXT : B=Q 

*40+W+X:A=PEEK(B}:IFA<>7THEN480 
:rem 117 

440 A=W+X :B=40 : IFY<lTHEN290 :rem 102 
445 A=A+40 : C=PEEK(A) :POKEA, C+l : IFC=l40RC= 

9THENPOKEA, C+4 : rem 70 
4 50 POKE54273 , B: POKE54276 , 33:FOR0=0T0200: 

NEXT:D=PEEK(A+40) : rem 191 
455 IFD<>4ANDD<>NAND0<>3ANDA<l984THENB=B-

2: POKEA , C:GOT0445 :rem 96 
460 POKE54276 , 8 :GOSUB735 :POKEA+54312,15 

:rem 244 
465 IFC<>l4ANDC<>9THENR=R- l :rem 135 
470 Y=Y-l:GOSUB665:GOT0290 :rem 81 
475 : : rem 218 
480 A%(X ) =l :POKE54273,40:POKE5 4276 , 129 : PO 

KE54296,4:V=W+X-40 :rem 91 
485 IFA=l2THENPOKEB,l7:Z=Z+Q:POKEV,0 

:rem 7 
490 E=0:F=38:D=l:G=l : I=l:GOSUB530:POKEV,l 

: E=39 : F=l:D=- l:G=D:I=D : GOSUB530 
: rem 56 

495 E .. 0 : F=39 : D=l:G=-40:I=0 : GOSUB530:POKEV 
,0: IFC<>6THEN515 : rem 155 

500 Z=J:POKEB, 3 : POKEB+54272 , 2 : POKEV , 14 : FO 
RA=0T040 : POKE54280,88:POKE54283,17 

:rem 233 
505 POKE53283,14:POKE54296,6 : FORB=lT05:NE 

XT : rem 86 
510 POKE54296,0:POKE53283 ,0: FORB=lT05:NEX 
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515 
520 

TB,A:POKE54283,0:8=0 : GOT0360 :rem 134 
IFHTHENQ=Q-l :GOT0490 :rem 238 
POKEV , 14:POKE54276,8:POKE54296,15:POK 
E54283 , 2:GOSUB705 : GOSUB645 : GOT0290 

:rem 17 
525 : rem 214 
530 IFC=6THENRETURN :rem 236 
535 H=0:FORA=ETOFSTEPD : IFA%(A)=0THEN570 

: rem 152 
540 B=Q*40+W+A+G:C=PEEK(B) :rem 201 
545 IFC=90RC=l2THENPOKEB, C+5:H=l:Z=Z+Q+AB 

~(I)-l : A%(A+I)=l:GOT0565 :rem 144 
550 IFC=l40RC=l7THENA%(A+I)=l:H=l:GOT0570 

: rem 159 
555 IFC=3THENC=6:RETURN : rem 224 
560 A%(A+I)=0:GOT0570 : rem 131 
565 IFRND(l)< . 02ANDC<>l2THENC=6:RETURN 

:rem 83 
570 NEXT:RETURN :rem 245 
575 :rem 219 
580 : rem 215 
585 REM INITIALIZE THE DISPLAY : rem 111 
590 PRINT"{HOME}{5 DOWN}E83";:FORA=lT09 

9:PRINT"DDDDDDDD"; : NEXT : PRINT"DDDDDDD 
"; :rem 147 

595 POKE2023,4 : POKE56295,15:B=400:C=l264: 
FORA=lT02 : FORD=lT040 :rem 82 

600 E=INT(RND(0)*B/2)*2+C:IFPEEK(E)=90RPE 
EK(E+l)=9THEN600 :rem 61 

605 POKEE,9:POKEE+l,9 : NEXT:B=360 : C=l665:N 
EXT:FORA=lTOS :rem 121 

610 B=INT(RND(l)*340)*2+1264:C=PEEK(B):IF 

615 

620 

625 

630 
635 
640 
645 

650 

655 

660 

665 

670 

675 

680 

C=90RC=NTHEN610 :rem 246 

POKEB,N:POKEB+54272,10:NEXT:FORA=0T01 
99:POKE55296+A,0:NEXT:FORA=0T039 

:rem 15 
POKE55376+A,3:POKE1104+A,20:NEXT 

:rem 62 
FORA=0T03 : POKE55337+A,2:NEXT:RETURN 

:rem 213 
: rem 211 
: rem 216 

REM UPDATE SCREEN INFORMATION : rem 71 
PRINT" {HOME} {GRN} "SPC( 23) "$"MID$ ( STR$ 
(Z*100),2)".00" :rem 167 
A=INT(Z/1000) : IFA=K+lTHENK=K+l : GOSUB7 
05:GOSUB705:M=M+l : rem 4 
IFM<lTHENPOKE1024,14:POKE55296,14:GOT 
0665 :rem 184 
FORA=l024T01023+M : POKEA,2 :POKEA+54272 
,0:NEXT : POKEA,14:POKEA+54272,0 

: rem 207 
IFY=0THENPOKE1031 , 14:POKE55303 ,0:GOTO 
675 :rem 132 
FORA=l031T01030+Y : POKEA,19:POKEA+5427 
2,0:NEXT : POKEA,14:POKEA+54272,0 

:rem 16 
IFP<lTHENPOKE1064,14:POKE55336,0:RETU 
RN : rem 141 
FORB=l064T01063+P : POKEB,17:POKEB+5427 
2,0:NEXT:POKEB,14:POKEB+54272 ,0 

:rem 23 

710 POKE54276,8 : POKE54296 , 15:RETURN 

715 

720 

725 

730 

735 

740 
745 
750 
755 

760 

765 

770 

775 

780 

785 

790 

795 

800 

: rem 82 
POKE54276,8 : POKE54276,129 : POKE54273,9 
l:FORD=l5T00STEP- l:POKE54296,D 

: rem 205 
POKE53281,l:POKE53280 , 2:FORE=lT070:NE 
XT : POKE53280,6 : NEXT : rem 142 
POKE54276,8:POKE54296 , 15 : POKE53280 ,9: 
RETURN :rem 40 
POKE54287 , 20:POKE54290,8 : POKE54290,12 
9:POKE54290,128:RETURN :rem 181 
POKEA , 2l : POKEA+40,22:GOSUB715:POKEA,l 
4 : POKEA+40,14:RETURN :rem 221 

: rem 213 
:rem 218 

REM CHARACTER DATA : rem 39 
DATA2,138,164,73,74 , 52,20,8,64,81,37, 
146,82,44,40,16,24,24,36 :rem 188 
DATA60,90 , 102,231 ,153,20,42,42,20 ,62, 
73,20 , 20,136,34,136,34,l36,34,136 , 34 

:rem 226 
DATA148,22,148,34,136,34,136,34,148,2 
2,148,22,148,34,136,34,148,22,148 

:rem 128 
DATA22,148,22,148,22,136,62,188,62,l8 
8 ,62,188,22,170,170,170,l70, 170 

:rem 27 
DATA170,170,170,150,150,150,170,170,l 
70, 170,170,150,150,150,150,150,170,17 
0 :rem 73 
DATA170,150,150,150,150,150,150,150,l 
50 , 150,190,190,190,190,190,190,150,0, 
0 :rem 65 
DATA0,0,0,0,0,0 , 20,20,20,0,0,0,0,0,20 
,20,20,20,20,0,0,0,20,20,20,20,20,20 

:rem 94 
DATA20,20,20,60 , 60 , 60 , 60,60,60,20,0 , 6 
0,60,60,60 , 60 , 60 , 0,0,0,0,255,255,0,0, 
0 : rem 14 
DATA218,118 , 181,153,110 , 93,197,65,65, 
82,150,85,121,181 , 150,173,2,106,129,2 
0 :rem 115 
DATA64,162,129,2,169,128,141,19,145,l 
69,0,133,136,34,136,34,136,34,136,34 

:rem 7 

Re-Beep 

BEFORE TYPING ... 
Before typing in programs, please refer lo "How To Type 
COMPUTE!'s Gazelle Programs" and" A Beginner's Guide To 
Typing In Programs" lhal appear before the Program Listings. 
/\lso, sec the .irticle "/\ulomatic Proofreader." 

Program I: Re-Beep For VIC 
20 A=240 : B=225 : C=l95:D=l35:S=36875:R=RND( 

-TI):POKE36878,9:POKE36879,10:W=l 

685 
690 
695 
700 

RETURN : rem 131 30 
:rem 217 40 
: rem 222 

:rem 248 
PRINT"{CLR}" :rem 199 
F0Iq..=3 T07STEP2:POKE646,L:PRINTSPC(L+l) 
11 {4 DOWN}{RVS}RE- BEEP 11 :NEXT:FORM=lT030 

705 

REM MUSIC AND OTHER SUBROUTINES 
: rem 180 

POKE54276,17 : FORA=l5T00STEP-l : POKE542 
96,A : POKE54273 , 86:FORB=lT025 : NEXTB,A 

:rem 196 
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00:NEXT : rem 36 
50 INPUT" {CLR} {WHT} {3 DOWN} PLAY LEVEL (1 

-3)";LV:IFLV<lORLV>3THEN50 :rem 145 
60 INPUT 11 

{ CLR} { 3 DOWN} 1 OR 2 PLAYERS 11
; P 

: rem 175 



70 IFP<>lANDP<>2THEN60 : rem 85 
80 IFP=2THENINPUT"(DOWN}NAME l";Nl$:INPUT 

"(DOWN}NAME 2" ; N2$ : rem 75 
89 REM CUT EXCESS NAME LENGTH :rem 239 
90 IFLEN(Nl$)>12THENN1$=LEFT$(Nl$,12) 

:rem 77 
100 IFLEN(N2$)>12THENN2$=LEFT$(N2$,12) 

:rem 120 
110 PRINT" ( CLR}( CYN}( RIGHT}( RVS} ***R E -

{SPACE}B E E P***(2 DOWN} :rem 160 
120 PRINT" {RVS} {GRN}HIT SPACE BAR TO BEGI 

N :rem 160 
130 WAIT197,32 :rem 251 
140 PRINT"(2 UP}(22 SPACES}"; : POKE36879,l 

07 : rem l 
149 REM SET UP PLAY FIELD :rem 173 
150 PRINT"(BLK}":FORL=lT07STEP2 : PRINT"F"L 

" { 3 DOWN} " : NEXT : rem 16 7 
160 PRINT"(HOME}{4 DOWN}{GRN}":FORL=lT04: 

PRINT" ( 4 RIGHT} {RVS) ( 2 SPACES} 
(3 DOWN)":NEXT :rem 204 

170 PRINT" ( 2 UP}( 9 RIGHT}( BLK}TO RESTART 
: rem 198 

180 PRINT" (DOWN} (9 RIGHT}PRESS '*' : rem 99 
189 REM PRINT NAMES AND POKE PLAYER NUMBE 

R IF TWO PLAYERS : rem 200 
190 IFP=2THENPRINT"{HOME}{2 DOWN} 

( 9 RIGHT} {RVS} (CYN} "Nl$ :PRINT" 

(9 DOWN}(9 RIGHT}(RVS}"N2$ : rem 213 
200 IFP=2THENPOKE7788,177:POKE8008,178 

:rem 236 
209 REM LIGHT APPROPRIATE PLAYER NUMBER 

:rem 212 
210 IFW=lTHENPOKE38728,6:POKE38508,l 

:rem 129 
220 IFW=-1THENPOKE38728,l : POKE38508 , 6 

:rem 175 
229 REM RANDOM TONE STRING FORMATION 

:rem 254 
230 R=INT(RND(l)*4)+1 :rem 128 
240 S$=S$+STR$(R) :rem 172 
250 FORM=lT0750/LVf2:NEXT :rem 82 
259 REM VIC PLAYS IT'S STRING : rem 221 
260 FORL=2TOLEN(S$)STEP2 : rem 242 
270 Q=VAL(MID$(S$,L , l)) :rem 246 
280 GETZ$:REM CLEARS EXTRANEOUS CHARACTER 

S :rem 190 
290 ONQGOSUB480,540,600,660 : FORM=lT075/LV 

f2 : NEXT :rem 185 
300 NEXT :rem 210 
309 REM PLAYER ATTEMPTS A MATCH : rem 109 
310 GETZ$:IFZ$=""THEN310 :rem 125 
320 IFZ$="(Fl}"THENGOSUB480:F$=F$+STR$(1) 

:rem 8 
330 IFZ$="{F3)"THENGOSUB540:F$=F$+STR$(2) 

:rem 8 
340 IFZ$="(F5}"THENGOSUB600:F$=F$+STR$(3) 

: re.m 8 
350 IFZ$="{F7}"THENGOSUB660 : F$=F$+STR$(4) 

:rem 17 
360 IFZ$="*"THENRUN : rem 117 
369 REM PLAYER TONE STRING/VIC TONE STRIN 

G COMPARISON :rem 121 
370 IFLEN(F$)<>LEN(S$)THEN310 :rem 167 
380 IFF$<>S$ANDEm0THENF$="":E=l:PRINT" 

{HOME}{9 DOWN}{9 RIGHT}{YEL}{RVS}TRY 
{SPACE}AGAIN" : GOSUB770 : GOT0250:rem 62 

390 PRINT" {HOME} (9 DOWN} {9 RIGHT} 
{9 SPACES}" :rem 30 

399 REM FAILS SECOND TRY :rem 179 

400 IFF$<>S$ANDE=lTHEN720 :rem 204 
409 REM SCORING (W=-1 INDICATES PLAYER TW 

O) :rem 52 
410 E=0:F$="":IFW=lTHENSl=Sl+l : IFHl<SlTHE 

NHl=Sl :rem 53 
420 IFW=-1THENS2=S2+l : IFH2<S2THENH2=S2 

:rem 88 
430 PRINT"{HOME}"; : IFW=-lTHENPRINT" 

{ 10 DOWN} " ; : rem 86 
440 IFW=lTHENPRINT"{4 DOWN}(9 RIGHT}(PUR} 

{RVS}HIGH ="Hl:PRINT"{DOWN}(9 RIGHT) 
(GRN}SCORE="Sl :rem 53 

450 IFW=-1 THENPRINT" { 4 DOWN}{ 9 RIGHT} 
{PUR}{RVS}HIGH =" H2:PRI.NT"{DOWN} 
(9 RIGHT} {GRN}SCORE="S2 : rem 101 

460 FORM=lT0750/LVf2:NEXT :rem 85 
470 GOT0210 :rem 103 
479 REM NOTE PLAYING SUBROUTINES : rem 53 
480 POKE38514,l : POKE38515,l : rem 249 
490 POKES,A : rem 140 
500 GOSUB780 :rem 180 
510 POKES,0 :rem 116 
520 POKE38514,5:POKE38515,5 :rem 252 
530 RETURN :rem 120 
540 POKE38602,l : POKE38603,l : rem 242 
550 .POKES ,B : rem 138 
560 GOSUB780 : rem 186 
570 POKES,0 :rem 122 
580 POKE38602,5:POKE38603 ,5 :rem 254 
590 RETURN :rem 126 
600 POKE38690,l:POKE38691 ,l :rem 253 
610 POKES,C :rem 136 
620 GOSUB780 :rem 183 
630 POKES,0 :rem 119 
640 POKE38690,5:POKE38691,5 :rem 9 
650 RETURN : rem 123 
660 POKE38778,l:POKE38779,l : rem 17 
670 POKES,D :rem 143 
680 GOSUB780 :rem 189 
690 POKES ,0 :rem 125 
700 POKE38778,5:POKE38779,5 :rem 20 
710 RETURN : rem 120 
720 POKE36874,159:FORM=lT0999 : NEXT : POKE36 

874,135:FORM=lT01500:NEXT : POKE36874,0 
:rem 11 

730 Sl=0:S2=0:S$= " ":F$= "":E=0 : REM RESET 
:rem 155 

740 PRINT"{HOME}"; : IFW=-lTHENPRINT" 
(10 DOWN}"; : rem 90 

750 PRINT"{6 DOWN}(9 RIGHT}{l0 SPACES}" : ! 
FP=2THENW=-W:REM SWITCH PLAYERS 

: rem 183 
760 GOT0210 :rem 105 
769 BUZZER/TIMING SUBROUTINES :rem 226 
770 POKE36874,135:FORM=lT0250:NEXT : POKE36 

874, 0: RETURN : rem 24 
780 FORM=lT0600/LVf2:NEXT :RETORN : rem 110 

Program 2: Re-Beep For 64 

100 REM RE-BEEP{2 SPACES}64 :rem 191 
110 S•54272:R=RND(-RND(0)) : FORI=0T04 : READ 

H(I) ,L(I) :NEX.T:S$="" :rem 89 
120 FORI=0T02l : POKES+I,0:NEXT :rem 59 
130 POKES+24 , 15 : POKE53280,2:POKE53281,0:W 

=l:D$="{HOME1}{25 DOWN)" :rem 168 
140 PRINT" { CLR}" : rem 249 
150 FORL=3T07STEP2:POKE646,L:PRINTSPC(L*2 

+5)"(4 DOWN}{RVS}{2 SPACES}RE- BEEP " : 
NEXT :rem 251 
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NHl=Sl :rem 60 160 FORM=lT01500:GETA$ : IFA$=" "THENNEXT 
: rem 62 

170 INPUT" {CLR} {WHT} (3 DOWN} PLAY LEVEL ( 
l - 3) " ;LV : IFLV<lORLV>!THEN170 : rem 247 

l 80 INPUT II { CLR }{ 3 DOWN} l OR 2 PLAYERS II ; p 

580 IFW=-1THENS2=S2+l : IFH2<S2THENH2=S2 

:IFP<>lANDP<>2THEN180 : rem 61 
190 IFP=2THENINPUT"{DOWN} NAME l";Nl$ : INP 

UT"{DOWN} NAME 2";N2$ : rem 125 
200 Nl$=LEFT$(Nl$ ,12):N2$=LEFT$(N2$,12) 

:rem 50 
210 PRINT" { CLR} "SPC ( 10) " { CYN} {RVS} 

(4 SPACES}R E ** B E E P{2 SPACES} 
(2 DOWN} : rem 139 

590 

600 

610 
620 
630 

: rem 95 
IFW=lTHENPRINT" {HOME} (2 DOWN } {PUR} 
{RVS} HIGH ( 2 SPACES} : "Hl : PRINT" { GRN} SC 
ORE : "Sl : rem 11 
IFW=-1THENPRINTLEFT$(D$,16)"{PUR} 
{RVS}HIGH{2 SPACES):"H2:PRINT"{GRN}SC 
ORE :"S2 :rem 152 
GOSUB760 : GOT0340 :rem 190 
REM PLAY NOTES :rem 59 
WF=32:IFFGTHENPRINTLEFT$(D$,NT*3+2)SP 
C( 20) II {RVS} {WHT} ( 3 SPACES}" :WF=l6 

220 PRINTSPC(9)"{RVS}{GRN}HIT SPACE BART 
0 BEGIN" : rem 51 

230 WAIT197,32 : POKE198,0 : rem 99 

: rem 233 
640 VC=VC+7:IFVCQ21THENVC=0 :rem 162 
650 POKES+VC+5,48:POKES+VC+6 , 170:POKES+VC 

240 PRINTSPC(9)"{UP}{22 SPACES}" ; : POKE532 ,L(NT}:POKES+VC+l,H(NT) :rem 172 
80,3:POKE53281,6 : rem 59 660 POKES+VC+4,WF+l:GOSUB750:POKES+VC+4 , W 

250 REM SET UP SCREEN :re m 204 F : rem 100 
260 PRINT"{BLK)":FORL=lT07STEP2:PRINTSPC( 670 IFFGTHENPRINTLEFT$(D$ , NT*3+2)SPC(20)" 

15) "F "L"{2 DOWN}" : NEXT :rem 53 {RVS}(GRN}{3 SPACES}{CYN}" : rem 1 77 
270 PRINT " {HOME}{ 3 DOWN }{ GRN} II : FORL=lT04 : 680 RETURN : rem 126 

PRIN'l'SPC ( 20) II ( RVS ){ 3 SPACES){ 2 DOWN} II 

: NEXT : rem 209 
280 PRINTS PC ( 15) " { 2 DOWN) ( BLK) TO RESTART 

:rem 96 
290 PRINTSPC(l5)"{DOWN}PRESS ' * ' :rem 253 
300 REM PRINT NAMES AND POKE PLAYER NUMBE 

690 FG=0:NT=0:GOSUB630 : GOSUB760 : NT=2:GOSU 
B630 : GOSUB760 : rem 129 

700 Sl=0:S2=0:S$= "" : F$="" : E=0 : rem 247 
710 IFP=2THENW=- W:REM SWITCH PLAYERS 

:rem 61 
720 GOT0340 :rem 105 

R IF TWO PLAYERS : rem 185 730 REM BUZZER/TIMING :rem 87 
310 IFP=2THENPRINT"{HOME){2 DOWN}{RVS} 

{CYN} "SPC( 18) Nl $ : PRINT" { 12 DOWN} {RVS} 
"SPC(l8)N2$ : rem 56 

320 IFP=2THENPOKE1120,177:POKE1640 , 178 
: r em 208 

330 REM LIGHT APPROPRIATE PLAYER NUMBER 
:rem 207 

340 IFW=-1 THENPOKE55392 ,6 : POKE55912,l 

740 FG=0:NT=2 : GOSUB630:RETURN : rem 77 
750 IFFGTHENFORM=lT0600/LVf2:NEXT : RETURN 

: rem 182 
760 FORM=lT0400:NEXT:RETURN : rem 9 
770 DATA 21,31, 14,24, 15,210, 16 , 195, 18 

, 209 : rem 21 7 

Aardvark Attack :rem 172 
350 IFW=lTHENPOKE55912,6:POKE55392,l 10 

128 12 : rem 
360 REM RANDOM TONE STRING FORMATION 14 

370 
380 
390 
400 
410 
4 20 
430 

440 
450 
460 
470 

480 

490 
500 

510 
520 
530 
540 

: r em 250 
R=INT(RND(l)*4)+1 :rem 133 15 
S$=S$+STR$(R) : rem 177 16 
GOSUB760 :rem 185 18 
REM VIC PLAYS IT ' S STRING : r em 209 
FORL=2TOLEN(S$)STEP2 : r em 239 19 
NT=VAL(MID$(S$ , L,l)) :rem 68 
FG=l : GOSUB630:FORA=lT075/LV f 2 : NEXT 20 

:rem 158 
NEXT:POKE198,0 :rem 6 2 
REM PLAYER ATTEMPTS A MATCH : r e m 106 22 
GETZ$: IFZ$=" "THEN460 : r em 137 23 
FORI=l T04: IFZ$=MID$ ( " {Fl} { F3} { F5} { F7} 24 
",I , l)THENNT=I:I=l0 :rem 139 25 

NEXT : IFI>l0THENFG=l:GOSUB630:F$=F$+ST 30 
R$(NT):GOT0510 :rem 152 32 
IFZ$="*"THENRUN :re m 121 
REM PLAYER TONE STRING/VIC TONE STRIN 40 
G COMPARISON : r em 108 45 
I FLEN ( P$)<>LEN(S$)THBN460 :rem 1 69 48 
IFF$•S$THEN570 :rem 15 50 
IFEalTHEN690 : rem 168 53 

GOSUB800 
GOSUB995 
PRINT" { CLR} ( 2 DOWN} INSTRUCTIONS (Y /N 
} ? II 
GETG$ : IFG$=""THEN15 
IFG$= "Y"THENGOSUB1200 
PRINT" { CLR} ( 2 DOWN} (RVS} ( 3 SPACES) AAR 
DVARK ATTACK{4 SPACES}(OFF}{DOWN} 
PRINT"{DOWN) ALPHANUMERIC WEAPONS 
( 2 DOWN} II 

PRINT" (2 DOWN} (4 SPACES}WHICH LEVEL? 
(7 SPACES}(DOWN}(l=EXPERT{3 SPACES}9= 
NOVICE) " 
GETHF$:IFHF$=""THEN22 
IF(HF$>"9"0RHF$<"l")THEN22 
HF=INT(2 .5f(VAL(HF$}-l)} 
SC=0:GOSUB900 
GOSUB925:REM **** NEW LETTER 
FORI=0T03:FORJ=0T03:C(I,J}=0 : NEXTJ : NE 
XTI:REM *** CLEAR OLD LETTER 
L=INT(RND(l}*26+l} : B= 32768+L*8:F=0 
FORI=0T03 
F=ABS(F-1) 
T=PEEK(B+2*I+l-F} 
FORJ=0T03 
M=(TANDFNM(J}) / {4fJ} : C(I,J)=C{I,J)+IN 
T(M*(4tF)) 

58 NEXTJ 

IFE•0THENP$•"" : E=l:GOSUB760 : PRINT" 55 
{HOME} {DOWN}"SPC(l5)"{YEL }(RVS}TRY AG 
AIH•:GOSUB740 :rem 1 72 
PRINT" {HOME} {DOWN} "SPC( 15) " { 9 SPACES} 
": GOSUB750:POKE198 , 0 : GOT0390 :rem 60 
REM SCORING :rem 148 
E=0:F$= ''": IFW=lTHENSl=Sl+l : IFHl<SlTHE 

550 

560 
570 
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60 IFFTHEN48 
63 NEXTI 
70 REM **** FLASHING 
72 X=INT(RND(l)*l01+20) 



74 FORY=lTOX : Z=INT(RND(l)*l0) : ZZ=7682+Z: 
POKEZZ,32:POKEZZ,160:NEXTY 

80 POKE36879~27:SYS828 
82 FORI=0T03:FORJ=0T03 
84 P= 772 2-J+22* I :Q=S(C(I,J)):POKEP,Q 
86 NEXTJ:NEXTI 
90 LF=0 : NF=0:FH=0 : SH=0:SYS833:POKE7680,L 
98 POKEZZ , 32 
99 REM *** START ATTACK 
100 FORX=lT018 
105 GETG$:IFG$=""THENFORY= lTOHF:NEXTY:GO 

T0190 
110 I FLFTHEN140 
120 I F(ASC(G$) - 64) =LTHENLF=l :FH=X:GOT014 

0 
130 FORY=lTOHF:NEXTY:GOT0190 
140 IFNFTHEN300 
150 IF(VAL(G$) - l)=ZTHEN180 
160 IF(G$="0"ANDZ=9)THEN180 
170 FORY=lTOHF:NEXTY : GOT0190 
180 NF=l : SH=X:GOT0300 
190 POKE(7682+Z+X*22),8l+LF*l28:P0KE(384 

02+Z+X*22) , 0 
200 NEXTX 
210 REM *** LOSE ROUND 
220 FORXX=0T03 
221 PB=(8100+Z+(22*XX)) 
222 IF(PEEK(PB)<>32)THEN240 
223 NEXTXX 
230 GOTO 320 
240 IFLFTHEN260 
250 POKE(PB+22),32 
260 POKEPB,32 
280 GOT030 : REM *** NEXT LETTER 
299 REM *** SCORING 
300 SC=SC+INT((500-5*FH-2*SH)/SQR(HF)):G 

OT030 
319 REM *** LOSE ROUTINE 
320 FORY=lT0300 : NEXT:PRINT"{CLR}******** 

**************{DOWN} SORRY, YOU LOST 
II 

321 PRINT"{2 DOWN} YOUR SCORE : ";SC 
322 PRINT" (DOWN} AT LEVEL ";HF$ 
323 PRINT " {2 DOWN} PLAY AGAIN (Y/N)?" 
324 GETY$ : IFY$;::""THEN324 
326 IFY$="N"THENPRINT"(CLR)" : END 
328 GOT018 
800 DIMS(l5):DIMC(3,3) 
801 REM *** HOUSEKEEPING 
805 DEFFNM(X)=3*(4 f X) 
810 FORX=0T015 : READS(X) : NEXT 
815 DATA32,108 , 123,98,124 , 225,255,254 
820 DATA126,127 , 97,252,226,251,236 , 160 
825 RETURN 
898 END 
899 REM *** SCREENS 
900 PRINT"{CLR)(2 SPACES}********** 

(3 SPACES} {HOME} {DOWN} II :FORX=lT011'0: 
PRINT" II ; : NEXT 

910 PRINT"{HOME}{l9 DOWN}{2 SPACES}l2345 
67890(5 SPACES}L ";HF$;" "; 

920 FORX= lT03:PRINT"(2 SPACES}EOi![RVS} 
(10 SPACES}[OFF}Ewi![3 SPACES} 
Es +ii"; :NEXT 

925 PRINT" {HOME} EOi!**********EWi!"; 
930 FORX=7696T07806STEP22: FORY=0T05 : POKE 

X+Y,102:NEXTY: NEXTX 
940 FORX=7719T07785STEP22:FORY=0T03:POKE 

X+Y,160 : NEXTY:NEXTX 
950 FORX=38400T03853l : POKEX,6 : NEXT:FORX= 

0T017 : FORY=0T09:POKE(7704+Y+X*22),32 
: NEXTY , X 

955 FORX=7681T08165STEP22 : POKEX,107:POKE 
X+ll,115:POKEX+30720,6 : POKEX+30731,6 
:NEXTX 

960 PRINT"{HOME}{l4 DOWN}{l6 RIGHT}SCORE 
; 

961 PRINT " (HOME}[lS DOWN](lS RIGHT}";SC; 
970 RETURN 
994 END:REM *** 828&33 SYS 
995 FORX=828T0867 : READY:POKEX,Y : NEXT 
999 RETURN 
1000 DATA169,l,76,67,3,169,6,160 
1001 DATA39,140,77 , 3,162,0, 160,0 
1002 DATA157,39,150,232,224,4,208,248 
1003 DATA238,77,3,200,192,22 , 208,248 
1004 DATA172,77 , 3,192,127,208,229,96 
1200 REM *** INSTRUCTIONS 
1210 PRINT" {CLR}-{OOWN} E20 +ii fDOWN} A 

NDROMEDAN AARDVARKS{2 SPACES)ARE AT 
TACKING EARTH." 

1220 PRINT"(DOWN) THEY HAVE 26 KINDS 
{4 SPACES)OF BOMBS AND THEY ' RE 
{2 SPACES)ATTACKING 10 CITIES !" 

1230 PRINT " {DOWN} YOUR ALPHANUMERIC 
{5 SPACES}RADAR CAN SAVE EARTH . " 

1240 PRINT" FIRST: RECOGNIZE(l3 SPACES}T 
HE BOMB (A-Z)" 

1250 PRINT"{2 SPACES}THEN : SAVE 
{18 SPACES}THE CITY (0-9 ) " 

1260 PRINT " {DOWN} {RVS)HIT ANY KEY TO PL 
AY(OFF)"; 

1270 GETG$:IFG$=""THEN1270 
1280 RETURN 

Word Match 

BEFORE TYPING ... 
Before typing in programs, please refer to " How To Type 
COMPUTE!'s Gazette Programs" and " A Beginner's Guide To 
Typing In Programs" that appear befori: the Program Listings. 
Also, see the article" Automatic Proofreader." 

Program I : VI C Word Match 

l REM WORD MATCH 
2 PRINT"{CLR}"SPC(247)"{PUR}WORD MATCH" 
3 FORP=lT02E3 : NEXT:PRINTSPC(67)"(BLU}TOU 

CH A KEY ... II 
4 GETA$:IFA$=""THEN4 
10 DIMN$(2):PRINT"{BLU){CLR}NAMES, PLEAS 

E 1" 
12 PRINT" (HOME) (15 DOWN}TO PLAY AGAINST 

THE{4 SPACES}COMPUTER, ENTER 
{SHIFT- SPACE}'VIC ' AS A PLAYER . " 

13 PRINT" (HOME) (DOWN) II :FORN;::lT02: PRINT" 
{DOWN}PLAYER"N;:INPUTN$(N) : NEXT : PRINT 
II { CLR} II 

20 S=36876:V=S+2:BK=VTl:POKES,0 : POKEV,15 
:POKEBK,156 : 0=30720 

30 DIMW$(12),R%(28),Wl$(6),C%(2),SQ%(12) 
,BK%(2) 

32 DATACAR,CAT,BOY,HAT,HIT , TOP , ATE,EAT,P 
IT,PAT,GOT,HIM,HER,WHY,HOW,TIN,ILL,WH 
O,RUN,YOU 

33 DATAACE,BED,INK,AIM,ART,TOT,TIE,END 
October 1983 COM PUTE/'s Gazelle 151 



35 FORN=lT028 
36 Z=INT(RND(l)*28)+l:IFR%(Z)<>0THEN36 
37 R%(Z)=N:NEXT 
38 FORN=lT06:FORQ=lTOR%(N):READW$ : NEXT:W 

1$(N)=W$:RESTORE :NEXT : FORQ=lT028:READ 
W$ :NEXT 

39 C%(1)=2 :C%(2)=5 : BK%(1)=172:BK%(2)=236 
40 FORN=lTOl2:R%(N)=0:NEXT 
41 FORN=lTOllSTEP2 
42 Z=INT(RND(l)*l2)+l:Y=INT(RND(l)*l2)+1 
43 IFR%(Z)<>00RR%(Y)<>0QRZ=YTHEN42 
44 R%(Z)=N:R%(Y)=N+l 
45 NEXT 
47 FORN=lT012:R%(N)=INT((R%(N) - l)/2)+l : W 

$(N)=Wl$(R%(N)):NEXT 
50 FORN=lT04 
51 PRINT" [BLK} [RVS} {19 SPACES)" 
52 FORZ=lT03 
53 PRINT" {RVS) {OFF} {5 SPACES} [RVS} 

[OFF){5 SPACES}{RVS} {OFF}[5 SPACES} 
[RVS) [OFF}" 

54 NEXTZ,N 
55 PRINT" [RVS}{l9 SPACES)" 
56 PRINT"{HOME){2 DOWN){PUR)" 
60 FORN=lT09STEP3 
62 PRINTTAB(3)NSPC(3)N+lSPC(3)N+2 
64 PRINT II { 2 DOWN) II: NEXT 
66 PRINT " {4 RIGHT)l0{4 RIGHT)ll{4 RIGHT) 

12" 
70 D$=" [HOME) { 18 DOWN) II 

71 SP$="{21 SPACES}" 
74 PRINTD$SP$SP$ 
80 FORN=lT012:REAOSQ%(N):NEXT 
81 DATA7726,7732,7738,7814,7820,7826,790 

2,7908,7914,7990,7996,8002 
100 REM GAMF; 
105 X=l 
110 PRINTD$"{RED)WHICH BLOCKS, "N$(X)"?" 
115 POKEBK,BK%(X) 
117 IFN$(X)="VIC"THENGOSUB1000 
120 PRINTD$"{DOWN}"SP$D$"[DOWN}{PUR} 

{RVS}BLOCK A?{BLK}{OFF}"; 
121 GETA$ : IFA$=CHR$(13)THENI=VAL(AN$):AN 

$="" :GOSUB400 : 0N(I>l2)+2GOT0120,124 
122 IFA$<"0 "0RA$>"9"THEN121 
12 3 PRINT A$; : AN$=AN$+A$: GO'rOl 21 
124 ON(R%(I)=0)+2GOT0120,132 
125 PRINTD$"{2 DOWN}"SP$D$"[2 DOWN}{BLU) 

[RVS}BLOCK B?[BLK){OFF)"; : 
126 GETA$:IFA$=CHR$(13)THENJ=VAL(AN$):AN 

$="":GOSUB400:0N(J>l2)+2GOT0125,129 
127 IFA$< "0"0RA$>"9"THEN126 
128 PRINTA$; : AN$=AN$+A$ : GOT0126 
129 ON(R%(J)=0)+2GOT0125,130 
130 IFI=JTHEN125 
131 PRINTD$SP$SP$SP$SP$; : GOT0137 
132 FORN=lT03 
135 POKESQ%(I)+N+22+~,6:POKESQ%(I)+N+22, 

ASC(MID$(W$(I),N,l))-64:NEXT 
136 ON(N$(X)="VIC 11 )+2GOT01040,125 
137 FORN=lT03 
138 POKESQ%(J)+N+22+0,6:POKESQ%(J)+N+22, 

ASC(MID$(W$(J),N,l))-64 
139 NEXT 
140 IFR%(I )=R%(J)THEN200 
150 PRINTD$SP$D$TAB(6) " {RED}{RVS}NO MATC 

H-[OFF} 11 

151 FORN=lT030 : POKES,240:POKES,240-3*N : N 
EXT:POKES,0 
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152 FORP=lT02E3:NEXT:PRINTD$SP$ 
153 I$=STR$(I):I$=RIGHT$(I$,LEN(I$)-l):J 

$=STR$(J):J$=RIGHT$(J$,LEN(J$)-l) 
154 POKESQ%(I)+23,32:POKESQ%(J)+23,32:PO 

KESQ%(I)+25,32:POKESQ%(J)+25,32 
155 FORN=lTOLEN(I$):POKESQ%(I)+23+N,ASC( 

MID$(I$,N,l)):POKESQ%(I)+23+N+0,4:NE 
XT 

156 FORN=lTOLEN(J$):POKESQ%(J)+23+N,ASC( 
MID$(J$,N,l)):POKESQ%(J)+23+N+0,4 : NE 
XT 

160 IFX=lTHENX=2:GOT0110 
162 X=l :GOT0110 
200 REM RIGHTANS 
205 PRINTD$SP$SP$D$ 11 {6 SPACES}{BLK}(PUR} 

[RVS} MATCH I I I I [OFF}" 
210 FORN=lT05:FORZ=200T0240:POKES,Z:NEXT 

Z,N:POKES,0 
211 IFX=lTHENSl=Sl+l 
212 IFX~2THENS2=S2+1 
215 FORP=lT02E3:NEXT 
220 Q=SQ%(I):R=SQ%(J) 
225 FORN=lT03 
230 FORW=QTOQ+4:POKEW+O,C%(X):POKEW,160 : 

NEXT:Q=Q+22:NEXT 
231 FORN=lT03 
232 FORW=RTOR+4:POKEW+O,C%(X):POKEW,l60: 

NEXT:R=R+22:NEXT 
235 PRINTD$SP$ 
237 CR=CR+l:IFCR=6THEN300 
238 R%(I)=0:R%(J)=0 
240 GOT0110 
300 FORN=lT05:FORZ=250T0150STEP-2:POKES, 

Z:NEXTZ , N:POKES,0 
305 PRINTD$"THE GAME IS OVER-
306 FORP=lT02E3:NEXT 
307 IFSl>S2THENPRINTD$SP$D$N$(1) " WINSll 

I II 

308 IFS2>SlTHENPRINTD$SP$D$N$(2)" WINSll 
I" 

309 IFS2=SlTHENPRINTD$SP$0$ 11 IT'S A TIEii 
I " 

310 FORP=lT02E3:NEXT:PRINTD$"{DOWN}WANT 
ANOTHER?(Y/N)" 

311 GETA$: IFA$="N"THENPRINT" {CLR} {BLU} II: 
POKEBK,27:END 

312 IFA$= 11Y 11 THENRUN10 
314 GOT0311 
400 POKES,249:FORP=lT020:NEXT:POKES,0:RE 

TURN 
1000 REM VIC PLAYS 
1005 I=INT(RND(l)*l2)+l:ON(R%(I)=0)+2GOT 

01005,132 
1040 J=INT(RND(l)*l2)+l :IFJ=ITHEN1040 
1050 IFR%(J)=0THEN1040 
1060 PRINTD$SP$0$"VIC PICKS"I"AND"J" 

{LEFT} . II 
1065 FORP=lT02E3:NEXT:GOT0137 

Program 2: 64 Word Match 

100 POKE53281,l : PRINT"{CLR}"SPC(250)" 
{BLK}{2 SPACES}WORD MATCH 11 

110 FORP=lT02E3 :NEXT : PRINTSPC(90)"{BLU} 
{2 SPACES}TOUCH A KEY . . . " 

120 GETA$ : IFA$=""THEN120 
130 DIMN$ ( 2) : PRINT" ( BLU} { CLR} NAMES, PLEA 

SEI II 
140 PRINT"{HOME}{l5 DOWN}TO PLAY AGAINST 



THE COMPUTER," 
145 PRINT"ENTER ' 64' AS PLAYER TWO" 
150 PRINT"(HOME}{DOWN}":FORN=lT02 : PRINT" 

(DOWN}PLAYER"N; : INPUTN$(N) : NEXT : PRIN 
T" (CLR} II 

160 0=54272 
161 S=54272 : FORE=STOS+28:POKEE,0 : NEXT 
162 POKE54296, 15 : POKE54277, 66 : POKE54 

278 , 210 
163 POKE 54276, 17 : POKE 54272, 63 
164 J=20 : FORT=lTO 200 : POKE54273,J : J=RND( 

0)*150+l : NEXT : POKE54276,16 
165 FORT=lT0200 :NEXT 
170 DIMW$(12) , R%(28 ),Wl$(6) , C%(2) , SQ%(12 

) I BK% ( 2) 
180 DATACAR , CAT,BOY,HAT,HIT,TOP,ATE , EAT, 

PIT , PAT,GOT,HIM,HER,WHY,HOW,TIN,ILL, 
WHO,RUN , YOU 

190 DATAACE , BED,INK,AIM,ART,TOT , TIE,END 
200 FORN=lT028 
210 Z=INT(RND(l)*28)+l : IFR%(Z ) <>0THEN210 
220 R%(Z)=N:NEXT 
230 FORN=lT06:FORQ=lTOR%(N) : READW$:NEXT : 

Wl$(N)=W$:RESTORE : NEXT:FORQ=lT028:RE 
ADW$ : NEXT 

240 C%(1)=2:C%(2) =5 : BK%(1)=172 : BK%(2)=23 
6 

250 FORN=lTOl2:R%(N)=0 : NEXT 
260 FORN=lTOllSTEP2 
270 Z=INT(RND(l)*l2)+l: Y=INT(RND(l)*l2)+ 

1 
280 IFR%(Z)<>00RR%(Y)<>00RZ=YTHEN270 
290 R%(Z)=N : R%(Y)=N+l 
300 NEXT 
310 FORN=lT012:R%(N)=INT((R%(N)-l)/2)+1 : 

W$(N)=Wl$(R%(N)) : NEXT 
320 FORN=lT04 
330 PRINT"(BLK) {RVS}(3l SPACES) " 
340 FORZ=lT03 
350 PRINT" {RVS) {OFF} {9 SPACES) {RVS) 

(OFF){9 SPACES){RVS) {OFF){9 SPACES} 
{RVS) {OFF) " 

360 NEXTZ,N 
370 PRINT" (RVS) {31 SPACES)" 
380 PRINT"{HOME)(2 DOWN](PUR]" 
390 FORN=lT09STEP3 
400 PRINTTAB(5)NSPC(7)N+lSPC(7)N+2 
410 PRINT" (2 DOWN} II : NEXT 
420 PRINT 11 (6 RIGHT}l0(8 RIGHT}ll 

(8 RIGHT)l2 11 

430 D$=" (HOME) (18 DOWN} II 

440 SP$="(39 SPACES}" 
450 PRINTD$SP$SP$ 
460 FORN=lT012 : READSQ%(N) : NEXT 
4 70 DATA 1108, 1118 ,1128, 1268 , 1278 , l 

288 , 1428 ,1438 ,1448, 1588 ,1598 I 

1608 
480 REM GAME 
490 X=l 
500 PRINTD$"{RED)WHICH BLOCKS, "N$(X)"?" 
510 POKEBK,BK%(X) 
520 IFN$(X)="64 11THENGOSUB1070 
530 PRINTD$" {DOWN} "SP$D$" (DOWN) ( PUR} 

{RVS} BLOCK A? { BLK) {OFF] 11 
: 

540 GETA$ : IFA$=CHR$(13)THENI=VAL(AN$):AN 
$="" : GOSUB1060:0N(I>l2)+2GOT0530,570 

550 IFA$<"0"0RA$>"9"THEN540 
560 PRINTA$ ; : AN$=AN$+A$:GOT0540 
570 ON(R%(I)a0)+2GOT0530 , 650 

580 PRINTD$ 11 [2 DOWN}"SP$0$"[2 DOWN]{BLU) 
{RVS}BLOCK B?(BLK) {OFF} II: : 

590 GETA$:IFA$=CHR$(13)THENJ=VAL(AN$) : AN 
$="" : GOSUB1060:0N(J>l2)+2GOT0580,620 

600 IFA$<"0"0RA$>"9"THEN590 
610 PRINTA$; : AN$=AN$+A$ : GOT0590 
620 ON(R%(J)=0)+2GOT0580,630 
630 IFI=JTHEN580 
640 PRINTD$SP$SP$SP$SP$;:GOT0680 
650 FORN=lT03 
660 POKESQ%(I)+N+40+0,6:POKESQ%(I)+N+40 , 

ASC (MID$(W$(I) ,N ,l)) - 64 : NEXT 
670 ON ( N$(X )= 11 64 ")+2GOT01090 , 580 
680 FORN=lT03 
690 POKESQ%(J)+N+40+0,6 : POKESQ%(J)+N+40, 

ASC(MID$ (W$ (J) ,N, 1) )-64 
700 NEXT 
710 IFR%(I)=R%(J)THEN810 
720 PRINTD$SP$D$TAB(l2) 11 {RED){RVS}NO MAT 

CH- (OFF}" 
7 30 REM NO MATCH 
731 S=54272:FORE=STOS+28:POKEE,0 : NEXT 
732 POKE54296, 15 : POKE54277, 51 : POKE54 

278, 164 
733 POKE54275, 8 :POKE54274, 100 
734 POKE 54273, 2 :POKE54272, 135 :POKES 

4276, 65 
735 FORT=lTO 200 : NEXT:POKE54276 , 64 
740 FORP=lT02E3:NEXT : PRINTD$SP$ 
750 I$=STR$(I) : I$=RIGHT$(I$,LEN(I$)-l) : J 

$=STR$(J) : J$=RIGHT$(J$,LEN(J$)-l) 
760 POKESQ%(I)+41,32:POKESQ%(J)+41,32 : PO 

KESQ%(I)+43,32:POKESQ%(J)+43,32 
770 FORN=lTOLEN(I$):POKESQ%(I)+4l+N , ASC( 

MID$(I$ , N,l)) : POKESQ%(I)+4l+N+0,4:NE 
XT 

780 FORN=lTOLEN(J$):POKESQ%(J )+4l+N, ASC( 
MID$(J$ , N,l)) : POKESQ%(J)+4l+N+0,4:NE 
XT 

790 IFX=lTHENX=2 : GOT0500 
800 X=l:GOT0500 
810 REM RIGHTANS 
820 PRINTD$SP$SP$D$ 11 (12 SPACES)(BLK} 

{ PUR} (RVS} MATCH 1 1 1 1 (OFF} 11 

830 REM MATCH 11 
831 S=54272:FORE=STOS+28:POKEE,0 : NEXT 
832 POKE54296, 10 :POKE54277, 35 :POKE54 

278,163 
833 POKE 54273, 33 : POKE54272, 135 : POKE 

54276,17 
834 FORT=lTO 100 : NEXT 
835 POKE 54273, 42 : POKE54272, 62 

( 2 SPACES}:POKE54276 , 17 
836 FORT=lTO 100 : NEXT 
837 POKE 54273,50(2 SPACES}:POKE54272, 6 

0(2 SPACES}:POKE54276,17 
838 FORT=lTO 600 : NEXT : POKE54276, 16 
840 IFX=lTHENSl=Sl+l 
850 IFX=2THENS2=S2+1 
860 FORP=lT02E3 : NEXT 
870 Q=SQ%(I) : R=SQ%(J) 
880 FORN=lT03 
890 FORW=Q-2TOQ+6:POKEW+O,C%(X):POKEW,l6 

0 : NEXT:Q=Q+40:NEXT 
900 FORN=lT03 
910 FORW=R- 2TOR+6 : POKEW+O,C%(X):POKEW,16 

0 : NEXT : R=R+40:NEXT 
920 PRINTD$SP$ 
93~ CR=CR+l : IFCR=6THEN960 
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9 40 R%(I ) =0 : R%(J )=0 
950 GOT05 00 
960 FORN=lT05:FORZ=2 50T0150STEP- 2: POKES , 

Z : NEXTZ,N: POKES ,0 
970 PRINTD$ 11THE GAME IS OVER-
980 FORP=lT02E3 : NEXT 
990 IFSl>S2THENPRINTD$SP$D$N$(1 )" WINSl l 

I" 
1000 IFS2>S l THENPRINTD$SP$D$N$ (2) " WINS ! 

1 1 " 
1010 IFS2=SlTHENPRINTD$SP$D$"IT ' S A TIE ! 

1 1" 
1020 FORP=lT02E3:NEXT:PRINTD$"(DOWN)WANT 

ANOTHER? (Y /N)" 
1030 GETA$ : I FA$= "N "THENPRINT " {CLR}{ BLU) " 

: POKEBK, 27 : END 
1040 IFA$="Y"THENRUN130 
1050 GOT01030 
1060 REM SOUND FOR BEGI NNI NG 
1 0 61 S=54272 : FORE=STOS+28 : POKEE , 0 : NEXT 
1 0 62 POKE5 4 296 , 15 : POKE54 277 , 51 : POKES 

4278 , 246 
1063 POKE 54276,17(2 SPACES) : POKE 54273, 

1{2 SPACES):POKE54272 , 135 
1064 FORT=lT0200STEP16(2 SPACES) : POKE54 

273 ,T / 2+50: NEXT : POKE54276, 16: FORT=l 
TO 500 :NEXT 

1065 RETU RN 
1070 REM C- 64 PLAYS 
1080 I=INT(RND(l)*l2)+l : ON(R%(I)=0)+2GOT 

01080 , 650 
1090 J=INT(RND(l) * l2)+l : IFJ=ITHEN1090 
1100 IFR% (J)=0THEN1090 
1110 PRINTD$SP$D$ "64 PI CKS 11 I "AND"J" 

{LEFT) . II 
1120 FORP=lT02E3 : NEXT :GOT0680 

Understanding· Sound 

BEFORE TYPING ... 
Before typing in programs, ple.ise rerer to " How To Type 
COM PUTE!'s Gazette l' rogr.1ms" and "/I. Beginner's Gu idc To 
Typi ng In Programs" thJl .1ppcar before the Program List ing~. 

Also, sec the article "Automatic l'roofrcadcr." 

Program 1: 
Demonstration Of The ADSR Envelope 

5 PRINT"(CLR}" : POKE5328l , l2:POKE646,0 
10 PRINTTAB(8)CHR$(18)CHR$(169)CRR$(223)" 

(OFF} II 

20 PRINTTAB(7)CHR$(18)CHR$(169)" 
(2 SPACES } 11 CHR$(223 ) 

30 PRINTTAB(6)CHR$(18)CHR$(169) 11 

(4 SPACES}"CHR$(223) 
40 PRINTTAB(S)CHR$(18)CHR$(l69)" 

(6 SPACES}"CHR$(223) 
50 PRINTTAB(4)CHR$(18)CHR$(169)" 

(19 SPACES}"CHR$(223) 
60 PRINTTAB(3)CHR$(l8)CHR$(l69)" 

(21 SPACES} 11 CHR$(223) 
70 PRINTTAB( 2 )CHR$ ( 18 )CHR$ (169)" 

(23 SPACES}"CHR$(223) 
80 PRINT'rAB ( l) CHR$ ( 18) CHR$ ( 169) 11 

( 25 SPACES} "CHR$ ( 223 ) 
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90 PRINT 
100 PRINT"( 4 SPACES}A( S SPACES}D 

(3 SPACES}SUSTAIN{ 4 SPACES}R 
110 PRINT"(4 SPACES}T ( S SPACES}E 

(14 SPACES}E 
120 PRINT 11 (4 SP/\CES}T(5 SPACES}C 

(14 SPACES}L 
130 PRINT 11 {4 SPACES}A(S SPACES}A 

(14 SPACES)E 
140 PRINT 11 {4 SPACES}C(5 SPACES}Y 

(14 SPACES}A 
150 PRINT"(4 SP/\CES}K(20 SPACES}S 
160 PRINT"(25 SPACES}E 
170 CL=55296 : S=54272 : W=S+4 : AD=S+5 : SR=S+6 

: V=S+24 
1 75 POKEV , l5 : POKEAD , 20 2 : POKESR , 58 : POKES , 

135:POKES+l,33 : POKEW, 33 
180 FORR=CLTOCL+5:FORU=RTOCL+l024STEP40 : 
185 POKEU,l : NEXT : NEXT 
190 FORR=CL+6TOCL+l2 : FORU=RTOCL+l024STEP 

40 
195 POKEU,l : NEXT:NEXT 
197 FORR=CL+l3TOCL+23 : FORU= RTOCL+l024STE 

P40 
198 POKEU,l : NEXT:NEXT 
200 POKEW, 16 : FORR=CL+24TOCL+28 : FORU=RTOC 

L+ l 02 4STEP40 
290 POKEU , l :NEXT:NEXT 
30 0 FORT=STOS+28 : POKET , 0 : NEXT 

Program 2: 
Demonstration Of Waveform s, Pitches, And 
The Envelope Generator 

5 POKE53281,l : POKE646 , 0 
10 S=54272 : FORE=STOS+28 : POKEE , 0 : NEXT 
15 PRINT" (CLR} [UP} II : GOSUB200 
20 INPUT"ATTACK RATE 0-15";A'r : INPUT"DEC1 

Y R/\TE 0-l5 "; DE : AD=l6 *AT+DE:POKE5427i 
, AD • 

25 INPUT"SUSTAIN(SHIFT- SPACE)VOLUME 1-15 
";SU : INPUT"RELEASE RATE 0-15" ; RL : J=l6 
*SU+RL 

30 POKE54278 , J:INPUT"OVERALL VOLUME 1-15 
" ; V: POKE54296 , V 

32 INPU'r"W/\VEFORM 17., 33 , 0R 129 ";W : POKE5 
4276 , W 

33 INPUT"SUSTAIN LENGTH (* .1 SECOND)";L 
E : LE=LE*l00 

34 INPUT"RELEASE LENGTH (* . 1 SECOND) "; D 
L : DL=DL*l00 

3 5 INPUT "HIGH BY'rE " ;H : INPUT " LOW BYTE "; L : 
POKE54273 , H :POKE54272,L 

40 FORT= lTOLE:NEXTT 
42 POKE54276,(W-l) 
43 FORT=lTODL:NEXT 
50 S=54272 : FORE=STOS+28 : POKEE , 0 : NEXT 
60 PRINT " (HOME } {13 DOWN} (RVS}AGAIN?{OFF } 

Y ORN" 
70 GETA$ : IFA$= "Y"THENPRINT 11 (HOME} 

(13 DOWN}[l6 SPACES}" : GO'r020 
75 IFJ\$ <> "N "TflEN70 
80 REM PRINT PROGRAM 
85 INPUT" [CLR}STARTING LINE"; SL : INPUT 11 IN 

CREMENT";IN 
86 PRINT" [CLR} II 

88 PRINT"[3 DOWN}NEW(3 DOWN}" 
89 PRINTSL;"S=54272 : FORE=STOS+28 : POKEE , 0 

: NEXT" : SL=SL+lN 
90 PRIN'I'SL ; " POKE54296, II ;V; II : POKE54277 I II; 



i-uJ; ": POKE54278, ";J: SL=SL+I N 
120 PRINTSL;"POKE 54276 , " ; W;" : POKE 54273 

I ";H ; " :POKE54272 , " ; L: SL=SL+IN 
140 PRINTSL;" FORT=lTO"; LE;" : NEXT";": POKE 

54 2 7 6 I II; ( W-1 ) ; II {LEFT} : FORT= l TO II; DL; " 
: NEXT" 

150 SL=SL+I N:PRI N'rSL;"FORE=STOS+28 : POKEE 
,0:NEXT 

155 PRINT"{ HOME}";: FORR=6 31T0644: POKER,l 
3 :NEXT 

160 POKE198, l 3 
165 END 
200 PRINT" SAMPLE DATA FOR PITCH VALUES " 
205 PRINT " PITCH HIGH BYTE LOW BYTE 

{2 SPACES}{RVS }WAVE FORMS 
210 PRINT" {3 SPACES }C{7 SPACES }33 

{6 SPACES }l35{5 SPACES}TRIANGLE=l7 
220 PRINT" {3 SPACES) C# {6 SPACES}JS 

{6 SPACES}l34{ 5 SPACES}SAWTOOTH=33 
230 PRI NT" {3 SPACES)D{7 SPACES)37 

{6 SPACES }l62{5 SPACES)NOISE=l29 
240 PRINT"{3 SPACES)D#(6 SPACES}39 

(6 SPACES) 223 
250 PRINT " (3 SPACES )E{7 SPACES)42 

{6 SPACES)62 
260 PRINT"(3 SPACES) F (7 SPACES}44 

(6 SPACES)l93 
270 PRIN'r" {3 SPACES)Fff(6 SPACES) 47 

{6 SPACES ) l07 
280 PRINT"(3 SPACES) G{7 SPACES) 50 

( 6 S PACES)60 
290 PRINT " [3 SPACES}G#(6 SPACES}53 

[6 S PACES)57 
300 PRINT " {3 SPACES)A[7 SPACES)56 

[6 SPACES) 99 
310 PRINT "[ 3 SPACES)Ait [ 6 SPACES ) 59 

( 6 SPACES )l 90 
320 PRINT "( 3 SPACES} B(7 SPACES)63 

[6 SPACES)75 
335 PRINT 
340 RETURN 

Speeding Up The VIC 
Program 1: BASIC Loader 

59998 FORA=828T0848 : READB:POKEA,B:NEXT:E 
ND 

59999 DATA120,169 , 73 , l41 , 20 , 3,l69,3 , 141 , 
21 , 3 , 88 , 9 6 ,169 , 0 , 141 , 140 , 2 , 76 , 191, 
234 

Program 2: Location Modifier 
59997 FORA=828T0853:READB:POKEA,B:NEXT : E 

ND 
59998 DATA120 , 169,73,141 ,20,3,169,3,141, 

21 , 3,88,96,169,1,141,139,2,169,0,1 
41,140 , 2,76 

59999 DATA191,234 

Program 3: Ball Character Movem ent 

59997 FORA=828T0853:READB:POKEA,B:NEXT : E 
ND 

59998 DATA120,169,73,l41,20,3,l69,3,141, 
21,3,88 ,96,169, l , 141, 139,2, 16 9 ,0,1 
41,140,2,76 

59999 DATA191,234 

60000 A=7680:B=38400:C=8185 : E=A : F=38905 : 
G=B:H=8l : I=32 : POKE650 , l28: SYS828 :P 
RINT " {CLR) II :D=l 

60010 GETA$:IFA$="R"THEND=l:GOT060060 
60020 IFA$= "W"THEND=-l:GOT060060 
60030 IFA$="*"THEND=22:GOT060060 
60040 IFA$ =."P "THEND=-22 :GOT060060 
60050 IFD=0THEN60010 
60060 POKEA, I:A=A+D:B=B+D:POKEA,H:POKEB, 

6:D=0 
60070 IFA<ETHENA=C : B=F : GOT060060 
60080 IFA>CTHENA=E:B=G:GOT060060 
60090 GOT060010 

Power BASIC 
Progiam 1 : VIC Paddle Reader 
10 FORA=828T0859:READB:POKEA,B : NEXT 
828 DATA 169,0,170 , 168 , 24,109 , 8 , 144 
836 DATA 144 , 1,200 , 202,208,247 , 132,251 
844 DATA 138 , 168 , 24,109,9,144,144,1 
852 DATA 200 , 202 , 208,247,132,252,96,0 

Program 2: 64 Paddle Reader 
10 FORA=679T0710:READB : POKEA,B : NEXT 
679 DATA 169,0 , 170,168,24,109,25 
686 DATA 212,144,1,200,202,208,247 
693 DATA 132 , 251 , 138 , 168,24,109,26 
700 DATA 212,144,1,200,202 , 208 , 247 
707 DATA 132,252,96 , 256 

The Beginner's 
Corner 
Math Competency: Saving Money 

10 REM MATH COMPETENCY : r em 102 
20 REM SAVING MONEY :rem 150 
30 PRINT"(CLR}(BLU} " : rem 230 
40 FOR C=l TO 6 :rem 213 
50 READ N$ ( C) :rem 135 
60 NEXT C :rem 232 
70 FOR C=l TO 3 :rem 213 
80 READ A$(C) , B(C),M(C) , F(C) :rem 146 
90 NEXT C :rem 2 ~ 5 
100 DATA SALLY, HEIDI,NANCY,BRENT, DAVID , CH 

UCK : rem 57 
110 DATA BIKE,80,5,7,STERE0,90,5,14,COMPU 

TER,100,10,10 : rem 22 
120 PRINT"{CLR)(BLU}" : rem 22 
130 R6=INT(6*RND(0)+1) : rem 182 
140 PRINT N$(R6);" WANTS TO BUY A":rem 77 
150 R3=INT(3*RND(0)+1) : rem 178 
160 PRINT A$(R3);"." : rem 12 
170 T=B(3)+M(R3)*INT(F(R3)*RND(0)+1) 

:rem 170 
180 GOSUB 480 : rem 181 
190 PRINT"IT WILL COST ";C$;" . " :rem 200 
200 P$="HE" :rem 20 
210 IF R6>=4 THEN 230 : rem 29 
220 P$="SHE" : rem 105 
230 W=l0*INT(4*RND(0)+1) :rem 15 
240 PRI NT"IF ";P$; " SAVES FOR" : rem 141 
245 PRI NTW; "WEEKS," :rem 169 
250 PRINT"HOW MUCH WILL "; N$ ( R6)" : rem 99 

October 1983 COMPUTE!'s Gozctte 1 SS 



260 PRINT"NEED TO SAVE EACH" 
265 PRINT"WEEK?" 
270 PRINT"(BLK}" 
280 S=(T/W)/100 
290 INPUT ANS 
300 IF ABS(ANS-S)< . 01 THEN 380 
310 PRINT"(RED}TOTAL COST ";C$ 
320 PRINT "DIVI DED BY";W;"WKS =" 
330 GOSUB 470 
340 PRINTC$ 
350 PRiNT" (GRN} II 

360 INPUT "PRESS <RETURN>";E$ 
370 GOTO 120 
380 PRINT 
3 90 PRINT" ( RED} CORRECT I " 
400 PRINT 

:rem 104 
:rem 217 
: rem 250 

: rem 21 
:rem 13 
: rem 64 

: rem 224 
: rem 61 

:rem 177 
: rem 139 
: rem 135 
:rem 248 
:rem 102 

450 IF(2 SPACES}E$="N" THEN 520 :rem 38 
460 GOTO 430 :rem 106 
470 T=S+ . 005 :rem 109 
480 T=INT( 100*T) : rem 120 
490 T$=STR$(T) : rem 20 
500 C$="$"+LEFT$(T$,LEN(T$)-2)+" . "+RIGHT$ 

(T$,2) :rem 168 
510 RETURN :rem 118 
520 PRINT" ( CLR} (BLU}" :rem 26 
530 END :rem 111 

BEFORE TYPlNG ... 

410 PRINT"(BLK}ANOTHER PROBLEM?" 
420 PRINT" (Y/N) II 

: rem 40 
:rem 188 
:rem 33 
:rem 87 

:rem 142 
:rem 224 
:rem 44 

Before typing in programs, please refer to " How To Type 
COMPUTE!'s C a1ctte Programs" and " A Beg inner's Guide To 
Typing In Progr;im~" that ;ippear before the Prog ram Listings. 
Also, sec the art icle " Automatic Proofreader. " 

430 GET E$ 
440 IF E$o:"Y" THEN 120 

MF 
•ICll ~s ~ Cil£1 PRINTERS 

STX-80 (Thermal) . .. 60 cps. $175 
Gemini-10x ....... 120 cps. $315 
Gorilla Banana ........... $215 
Sl'no '"<'(' ()t m. ~., O<Otl Plus SI I ISh ppon9mino ">QI 
t.1 I ilOCI 6"' Ii• 
10 C()'.'PUIER ouar1 

5857 /.' ~5'0ll Gol~t R4 SIO 0.tQO CA 9?120 
5£1,1) I/[ SIX 80 C.rnno 10X C."""' 15 

- ""°"" --~ 
Z•P 

0<11er s Lit • Sme f•P 
Allow 1 wrc'< 101 delovery 110 C O O 
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· FREE OFFER! 
COMPUTER 
CASSETTES 

58¢ 
FREE VIC-20 Compatible 
"World Capitals Game" 

with each order of 
20 or more C-10's 

• C-10 Length 
• 5 Screw Shell/Free Labels 
• Lrfeume money back guarantee 
• Storage Box add 12e each 
• S2.00 shipping charge - any quantity 

(Canadian orders $4.00 shrppmg) 
• NJ Res1den1s add 6% sales tax 
• Send check or money order to 

PARALLEL SYSTEMS 
Box 772 

Blackwood, NJ 08012 
609-227-9634 

COMMODORE 64' 
OWNERS ONLY 

•SHARE • LEARN• ENJOY• 

• Monthly Newsletter 
• Publlc Domain Software 

• Reports of Recent 64 Articles 
•Local Chapter Meetings 

• Service Advice 
• Bi-Monthly Magazine• Advice on Training 

Send Name. address. 
phone no. and annual dues (S25) to: 

·The Commodore 64 Users Group 
P.O. Box572 

Glen Ellyn , Illinois 60137 

Or Call : 

(31 2) 790·4320 (weekdays 
9 :00 am · 5:00 pm· C entral nme) 
"An independent noMor·prolil 0<g1nlu llon" 

GET OUT 
OF DEBT! 

WITH YOUR 

VIC-20/C64 
"Bill Payer 1" $14.95 

organize bills/utilities 
computes paymts./due dates & more! 

MENU DRIVEN 
13 FUNCTION 

Rcqµires 16K 
also available 

" Financial Advisor" $9.95 
please specify tape or disc 

send check or M.O. 10: 

RJ Software 
P.O. Box 985 

Folsom, C A 95610 

MAK E VOUll OWN C\RTRIOCES! 

· ~~~~~~km • <(J> 
Cartridge ti> o~ 
0 1\U'J'O.RU:-i" hJpO ..... 'J_. 
at l'vwcr-up - _.,, .... 
YOUR llASIC or "' 
Machlnc-Ccxlc l'f)lm. 

• Prototype GAM l~S 
• El)tJC,\TIONAI. IL<C -

NO Load Uduy 
• OS-Ji.21 plullS 1nlll v1c.20 
• i:,ransion sock.:t on boanl 
• Carts. Ernsabl~ & Al .K l.ocatable 

os.arn zw SO<:kd module S24.50 
,\ llo"• pml(rammlni! 27&1. 2732A. 2i32. 
2il6. 25fl4. :1:;:12. 251u !o:PRO~IS 

OS.~J7AS)'~km tl'l!mr .. 8KCMI S88.50 
OS.37U S>"lcm U'1tmr. 7.IF m11JI ~81! f>O 

1s.nt\1<:1r~ Tupdnd 1)1,k ...Jd S:?) 
Os.3i22 lll;,nk !lK C~rt.<. 524.50 
Bllnk2i&I ~l'llOMS Sll.50 

OTIO SYSTEMS 
8135 ENGINEER ROA0 
SAN DIEGO, CA 92lll 

(619) 569·5665 



The Banner Machinenc 
• f o r ihe Commodore 64 wuh 1apo o r disk 
• for 1hc VIC·ZO wl1h 24K momory and d isk 
• five ro nl$ avallnblo: moio comlnlJ 
• Print on any Epson RX , rx, or MX wi1h Granrax: CBM 

1525; Oklda1a 6211 wllh Okloraph: o r 8510 Prowri1or 
• U 101 dot oraphlc1 no1 Commodore block graphics 
• Mcnu-dnven program opera1t1 llko a word proc:esaor 
• Makes Signs up 10 13' iall by any length 
• MakM borders of v&nable width up 10 ~'• inch 
•8 l!UeS o!leno~ from" 10 Bh' luoh 
• P?oporocnal SJ>At"UllJ 
• Automanc ~ntennq. RJolu and leh iusufymg: Tw 
Order The Banner M achlne"'- 549.95 from 

Viroinia Mac ro Sysierns ~ 
vi.a•••• 13648 Jorr Davis H19hway ~ 
Ml<ro Woodbridge, V1tg1nla 2219 1 iJl!!!!l!ll, s,...... Phone (703) 491-6502 -.-

O\.EST Of THE EAGLE 

INl KISSIOI 1111 1111 SECURC Pl.UTONIUM AND 
DELIVER TO PLANE T JEMSID ••• ENERGY LOW .•• 
RADAR SHOWS CRAFT APPROACHING-. TRANSPORT 
ROOM TOD DAMAGED TO BEAM UP ENERGY ••• /$ 
CRAFT FRIEND OR FOE? ••• 

t ll IOI COaPlEIE 1111 lllSSICI U D ICllltl ru m CllllU llll 
1111111! Ol l'lll 11£1Cl lllCI1m 

fll ll Ulllllll!I 
tlH CCOI[ II Ull UIClll HO Ill U 

t!OU lll'Jtl II lllOI 

Sii.ii 
St EClfT Clll!lll 

DI DISUlll 

INTERFERENCE 
PROBLEMS 

on your VIC or 64? 
AT LAST! A PROVEN CURE FOR THOSE 
ANNOYING, SWERVING LINES AND WAVERING 
PATTCRNS WHICH SPOIL TliE TV PICTURE WHILE 
YOlfRE TRYING TO ENJOY TliE WONDERS OF 
YOUR VIC OR 64. 

THESE EASY TO INSTALL DEVICES 
ARE GUARANTEED TO GREATLY REDUCE OR 
TOTALLY ELIMINATE ALL RF INTERFERENCE 
GENERATED FROM BOTH OUJ'SIDE SOURCES 
AND THE COMPUTER ITSELF. 

TO GET A PERFECT PICTURE 
SEND CHECK OR MONEY ORDER FOR Sll.95 

(Cd. ResidMll Add 6'~% Soles Tex) 

PICTURE-PERFECT 
7321 FOUNTAJN AVE., LOS ANGa.ES, CA 90046 

~\:) Postage Paid ~ 

~c; ~~~~~~~ 0~0 
Money Oack Guarontee 

BOMBER RUN ' 1395 o.s. 
Dc>Uoy Enemy Bo~ wllh bc11nh\ \hool do"'n llg htors 
~1th aJr 10 au ml~SJlt~ but ~.s.rr ol "Su~ JtU CJcar 
onouqh tomlor, to I.Ind "Jlth DUI f0< lhok unc.• 
plo<itcl bomb~ Grt•t <olout 111oph1<S and 'OUnd 

SUPAVADERS 
Th~ ro bocK. But thos ~""')OU""'•• bo!igonrmtor, to 
dclond (scrttn s<orotlsl Their \l>ps Sia) high. ra1rorig 
m rutles. prepanng th~ w~y fot Comtndndo ('reW"S 1n 
tnnd1ng craft. Fife 111 foor d1tt'<"l•OO\ 

MERLIN'S MAZE 30 ' 13' ' us. 
r u><.1 the~""" ueusurr• of Curnolot. Colle<:• Merlin's 
ss>ells to 1nr re,•\e YOUf chnl"'l('t ot \UtCeS) Only they're 
1nv1s1bl<.' so good lu<k 11•1 ... 11 llut II fO>t> you energy 
So~.<.' log<: problem• to <ont•OU" ID"'"" k<1JOn 

CHADWELL'S 
SOFTWARE 

•203, 4 I 44A 97 St.. Edmonton 
Alberta, Canadd T6E 5Y6 
U.S. ORDERS WELCOME 

DEALER INQUIRIES WELCOME 

BUDGET AIDE $69.95 
Fami ly budge t assistance in money 
management, menu d riven, chart of 
accounts, user define cat egories, inte
grated checkbook with reconci liation, 
colo r graph analysis of budget manage
ment and more. 

DOB-ONE $89.95 
Relational database fo ryour64. Minimal 
set-up time requ ire d with the self 
prompting aids. Search, Text Retrieval, 
Field Ed iting. Auto Fi le Advance, Flagged 
Files, Any Print Format, and all this from 
the screen. 

Dealer inquiries are welcomed. 

(send check or money ordet and S 1.50 for llandling) 

To: MicroTechniques 
P.O. Box 192 

Chesterfield, M O 63017 

FOR 
VIC 20 

16k with 
Battery $89 
Backup 

NO MORE DAT A LOSS! 
II power fails - data and programs 
are retained for up to 2 weeks! 
No other 16k expansion can make 
this claim! 
PLUS: 
• FULL BLOCK SWITCHING 
• WRITE PROTECT 
• RESET SWITCH. AND MORE 

FULLY GUARANTEED 

To order. or lor free dc1a1led apphca11on 
ltlerature. wrlle 10 

ABAAIS. INC 
PO Box 2501 

Vancouver. WA 98668 
Add S3 st11pp1ng 

Washrngton rosldon1s. add 6..,, solos la• . 

HOW TO MAKE MONEY 
v.ith your 

VIC 20 
COMMODORE 64 

PERSONAL COMPUTER 

You've made the investment-now spend 
just S4.95 more to learn how to get It au 
back-and more. New 1983 compendium 
ol practical. proven methods for operating a 
profitable business right in your own home 
has just been published. Includes latest 
software listings. Sent postpaid the same 
day we receive your check for $4.95. 

f 
•••••••••••••••••••••••• 1'::AC11CAL •1 tlCNtONJ 

Practical AppllcaUons SEND 
Box336 ME 

: Edwardsburg Ml ~9112 ; 

• • 
: 14- : 

l
• AOdrou__ i 

City l 
Slntn Zip lJ Ctux:k oncloso<l 

....••......•...•........•.......• 

THE 
VIDEO & COMPUTER 
iiiiiiiiiiiiiii---..iiiiiii PLACE INC 
884 No rlh Court Square • Medino. O H 44256 

C-64 • /VIC-20 • CONSOLE UNIT! 
Comt><nevourC-6'1· /VIC 
20·1n10 ono compoc1 .-.... 
unit lhe C·6'1· /VIC·20· 
con>O'o uM is oes>oneo 
10 hOu58 ~oYbOOtd dose 
011vo doroserte ond 
mon1tC1 
Mode or siurdy • • OC'Y'<: wilh vona ovo 'Ob'o 1n 
Smoko llnl Clear 
$69.96 $62.95 
Onoo ro$ld00ts odd o't so·es lo.< S<l 00 1oi 1111ppng ono 
l'Ond-ong COD s CO$h<O<SCno<:k C1monOVC1do• CCIII 
(216) 722-0770 for Vlao ot MasterCa rd . AJIOw so~ 
weeks ICt dolrvory 

Nomo __ 

Add1oss ---

C•IV-- Storo llo 
Sooc•tv c toot Cl tlnl whon C1de<1ng Pot OOPl<'<l t()I 

LEROY 'S CHEATSHEET" 
KEYBOARD OVERLAYS 

FOR YOUR VIC- 20·· 

[_. ~. J 
..... 

...... 
-·· 
-~---------~: ~·:: .. " .. '-'! ~~~: ........ a.-, .......... 

... ""'"fl'! II• I ,, I 'I (. ... U.l ., '°' yt !(J '"''~°'Jt 
0 r,.,,,, ,,.,., A•>J 

0 Vu•••· u 

D '"'''"' r •r•1111r1 
0 V fyj1tV.,!+h1 I 

0 'J ~·""' 
..,.., l'JH Ofiilll 1. 00 t '-19" '1 '~' i) 

"" '"""°""'t.•OIJ, )c: .......... ,_ 
"'*"'•--------------
"'·--- _5,_ __ 

CHEATSHEET PRODUCTS " '°'°"' 
r 0 Bo• 1120!1 P•ll>UW\fh fl/\ t 5?111 



• ~"•.,tUM SOLO alt• M A•••O UOAl'tO 

• 00'-0•~L•t•O COMMll.C'fOl't • 

• O t..OC <C. SCL•C't S W ITCtill • 

• ON•GOAl'tO "E9E"T SWITCu 

• S Al""C 'fY ,.U!Ui .. 
•... .... ,. ~ ...... _. 

.... , , •.• ''«a --- """"' - FROM: '"'• O.a1• Too•.,•• 
.., o aox • loo v l •..•.••.. N•···· II JI 

lt0t 27 " '! 
QUAD-Sl:O 

VIC-20 
DISCOUNT SOFTWARE (game, uti· 
lity, educ., applications) for the VIC-20. 
Write for a full catalogue (also APPLE) 
- 30·day warranty on faulty merchan· 
dise - please pay in your country's 
currency. VIC on cassette only. 

U.S.A. - U.K. 

SNAKMAN 
CRICKET 
KRAZYKONG 
ESCAPE 
BOMBER 
OTHELLO 
AUEN2 
RESCUE I NUFON 
MOTiiER • HEN 
ASTROWARS 
ARTILLERY 

CAN . 
$9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 

£4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
3.00 
3.25 

D~SCDLiflT SOFTWARE 
P.O. Box 1489 

Niagara·on·thc·Lokc, Ont .. 
Canada LOS JJO 

.. ·········································· .. 
{ ~~ ~~$ SOFTWARE ON 

: • SPECIAL! 
: • Please specify machine and formal : 
· /;l ~~ C = Cusette D =Disk X =Cartridge • 
: 'fEC S l.OOcredll lot phon• ordeu ov•r H OO. ' 

Commodore 64 
C ho pllh•t ...................... X 
F•c4!!n1•k•r ••••••••••••••••• . •• . 0 
Fon Apoulv-• .................. X 
Ft"11Q•r .......... ............. .. X 
Grldrunn., .................... , . X 
Jumpman •••.•.••••••••••••.••.• 0 
Repton ........ ......... . .. . . .... D 
Robbt>11 of Loll Tomb . . ....... C/ D 
S t lUCT051 •••••• • •••• . ••••••••••• 0 
Word Pro 3 •/ 64 ....... . ........ D 

Vlc 20 
At ............................ x 
Appl• P•nlc .................... X 
C rtdrunnf'r , •••.• , , , • , •••• , •• , X 
K •R.•1vAntlu ..................... X 
l•••hm•n •..........•..•...• X 
TVP" Au.ck ................... X 

LIST 
44.95 
34.95 
34.95 
34.95 
39.95 . 
39.95 . 
39.95 . 
24.95 . 
49.95 . 
89.95 . 

39.95 . 
39.95 . 
39.95 . 
49 95 . 
39 95 • 
39.95 . 

O • v ...... o.-::.-• • C.•t ._,, C"-<• t • .... w-_. 
( • ..,. , ,. ,. z,.,-e-t • ~'"'I lllf.t •~~L n f•o 

U$ -O·~tU...,. J15Q A.O U OOh " 
A 1C...,4od • ., U I r,....,., U OO'AH 

, ... . ; .. C"• 'C:-tt0"'• M·., "l-" $•00 

SEND FOR FREE PRICE LIST 

OUR S 
32.26 
24,86 
24.86 
24.86 
28.56 
28.56 
28.56 
19.46 
35.96 
64.56 

28.56 
28.56 
28.56 
35.96 
28,56 
28.56 

SourrrTCP637 Comsu.iturrve7213S, 1710 

·. BYTES & PIECES 1s16) 1s1.2535 • 
• •. P.O. Ooa 525 Dept 20• Eut Setau~tt. N.Y. 11733 / 

--------+=======================~ ........................................ .. 
TRANS-TERM 

COMMUNICATIONS PACKAGE 

CREATE. SEND. RECEIVE FILES 
INCLUDES DOWNLOAD TO DISK 

For Commodore 64 whh 
Dl1k & VIC Modom $29.95 

DIAL-FILE 
TELEPHONE DI RECTORY AND DIALER 

INSTANT STORAGE, RETRIEVAL AND 
DIALING OF OVER 14D NUM BERS! 

For Commoclo<9 64 with 
Dl1k, Sound Monlt°' °' 
T.V. & Toucll-Tone Phone 

AVAILABLE FROM 

$14.95 

DayProm 
C()r'np.Jter, re. 

3460 S. Doxie Hwy, 
Dayton, Ohl6 45439 

(513) 299·8555 

DEALER CALLS INVITED! 

Advertise your 
program or product 

for the VIC-20 or 
64here and 

reach hundreds 
of thousands of 

readers. 
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rrnttll \ Software For 
~ . .{ 

.-:{P>--~· Commodore 64 
~-f~ 

DATAF1LE •1~ . 9~ 
A d•t• -b• • • • • n • o• ..nt pr o0r.- Mtoilch 

l•nda itaelf well lo • dd,. "11ia ll a t a, 
collectiona, club ltal•, • l e . Aecor-da c an 
b• Gof'led, Found, S a v • d, C<ll le<I, Updated , 
a nd •.-nt to optiona l print...-. 

FL.XGHT 64 •1~- 9~ 
Your a l as.ion l a to • •k • •n I FR flloht , 

a voldln9 treach...-~• -ountal n • and olhef" 
lta.J a f"da. Full color O'" • Ph l c lnatr~t 
dlapl a y. TopOQraphy chano•• with e-v ...--y 
fl ioht. u .. keybo.-rd OJ" Joy•ttctic. 

S PEL.L.ATHO N •19.9~ 
Unique ~·llino t utor f or au •o--· 

,....k• up your °""" ..at""d l l •t.• a nd &av • t~ 
to dl a tt or l • O•· Aftef"' dr i lltno pl • y 
*WORDATHDN*, a I e ll"" ac,...Ole Q ... 

lncludtrd ln the pac~•O• · 

G ET 
WHAT 

EXACTLY 
You WANT 

far the 

COMMODORE64 
OESCRIPT IVC CAIAtor. • SI 
( refunded on flrH ordrf) 

OC'TOBCR S.!'.CCl_!\)._S 
~·." BASF Qualimclrl c 01 s~s S28 .00/box 

ELECTRA Tfiga Coim>and JoySl lcks Sl 4. 95 
VICTORY Ann ihilator SJS,50 

SYDhEY OATI\ PRODUCTS rvolull()fl S29 . 95 
ACCESS Nculra 1 7on~ S26 . 95 

HC/V!SA Order L 1ne (~Oq) 7Gl-0?91 add J. 
Love na"C' .add re\\ ,or<lt'r ,Ctl"d & r.o.date 

-•Ware lfs Rt!-• 
P.O. 80• 27 

ca lveston .' IX 775Sl 

Send Check or MO • S2 . 00 Shlppl nq 

EB Speciry Dis• or C•ssel lc = 
Prices Subj ec l lO Chan9e VIS4 

/It low 3 llCOk$ 

Having trouble 
learning to use 
your computer? 

Reference manuat:t don'l tNCh. Most 
BASIC tt• tJ oon 1 cover '"°tlc peraonat 

comp.11.,. 

TIS •Ol'Ytl tiltft prot:>ltrn• wltn ltfl>'by· ltfp 
t>ooli• 111tortd Jor yo«1r m•chl111 '°' ,ITICIM 

Und+tttarwitng yout PEl /COM .•..•.•• ••.• . , ••• , • S 14 96 
Vol 1, OuJc Ptog,.mmtno 
P£T Otl p.l'llct ........ , , ......... , ............. S 4.M 

1ex VJC 

Uft0tn1tnd""9 You:r VIC ,.,,,,,,,.,,,,,,,, ••••..• S11 ts 
Vol t Bu ie PJ'o0ft.,-nm"'9 

loftw•• tor ltt"T, V1C. a CM 
loft..,.. ptOOUCb °"' c.bMC't• 0( ftOOOy Od .. Wr'.ft ~ 
llMINCt.,, mww.a 
C-. U4tS 
Ottitin• l~M 

SW· 1 MAIL ft f'MAlnO 1.U t ytt.,,, 
SW··' CH(Cl(900K fecofd 
SW·3 ACCOUNTS kM9 ltK._ ol • M O'W• you riow "'UC." 
SW...MEOIT crMt• Md in• ltlta.n ,,_1.1 r.a.. 
SW-6 CALENDAR aooointmtintt. IMIClfl!O:t .1 ... ·clance 

Educational Software 
For The COMMODORE 

VIC-20 

~ 
Wide Variety Of Subjects 

Available For All Ages 

FOR FREE BROCHURE WRITE: 

Schoolmaster 
Programming Company 

P.O. Box 194, Pomona, CA 91769 



WITH OUR BASIC COMPILER 
YOU WON'T BE LEFT 
WAITING! 
FOR C-64 

SEND CHECK OR MONEY ORDER TO: 

JOV 5AaoaA•oa••• 
2116 E. Arapaho, Box #371 

Richardson, TX 75081 

Commodore 64, VIC 20 

ZX80/ 81 and TS1000 
Regularly $89.95 
Now Only $59.95 • s.4.00 shl hd. 

Complete or Starter Kits Available 
0 

' ' 10 On,. M on 
S•nt:i c:twc ., or M 0 C 
D•ot C.l•OBJ PO B _ 
ftt1.1. · 1t. 1,,. n NY I 1209 ~ 1 :?· 2 59· 4934 

' • • S RESIDEN TS ADD 8 . .. TAX 

~ ... 
I s T Inc 

.on S1a11on 

VIC 20/COMMODORE 64 ASSEMBLER 
• Editor/Assembler Monitor Package 
• Full Featured Assembler 
• Outstanding Machine Language Tex! Editor 
• Complete Machine lan!}uage Monitor 

Including: Hex Dump, D1ssassembler, Load, 
Save, Change, Trace, etc. Indispensable for 
Assembly Language debugging. 

• Full Documentalion 
• Fully Copyable 

PRICE $50.00 (U.S. FUNDS) COMPLETE, 
DISK OR CASSETTE 

Minimum 8K Memory Expander required on VIC 20 

VIC208K_ 16K..._24K_ 32K_ addon 
memory Commodore64_ 
Disk_ Cassone_ 
Name Addrea-, --- - --- ---
Clty St.ate _ _ Zlp __ 

Send Check or Money Order to: 
(Allow 3 weeka for checks) 

MICOL Systems 
P.O. Box 5150 

Whittler, CA 90607-5150 
MICOL 

Quality Systems Software 
DEALER INQUIRIES WELCOME 

3-D OTHELLO 
OJAI SOFTWARE 

Offers for the unexpanded 

VIC-20 
An added dimension 

to the game of Othello. 

Play against friend 
or computer 

$15 per cassette 
(Joystick required) 

Dealer Inquiry invited. 

Calif. Res. please add 6 % sales tax. 

OJAI SOFTWARE 
P.O. BOX 1860 

OJAI, CALIF. 93023 

BIBLE Software 
For Commodore 64n.1 Bible 
learning games for home and 
Sunday school. Action game 
MESSAGE RUNNER 
only $16.95. Order or request 
information to: 

BIBLE Software 
4169 S.E. Davidson 
Albany, Oregon 97321 

GET THE MOST FROM 
YOUR V1C-20/C64 

lllt MODEM urrtlF >.Cl 
· coc-.;:tCTSTOT'IG"lf.TD l O•'C,...llf 
• l"ta:e':l'>..._.Tt1'.12 ~..... ••t . 
' COf1."4t:CT$N(t1fA:~ . .,..,. 
• \S: \IOQI: . AUTCXICA:. A,•l#fD 
rtAr.....,. 

't"":ia.t:UA •• >fAI U~IH 

. rt,;.~r.~ l'ROGAA:.,# 
·~ ... s;c.~1"':1'17 
f'COSRJft"• • 
CA-V.:4VI-;. 

CHARGE OR COD ORDERS CALL 

1·800-227·3800 
ASX FOR OPERATOR 225 

BYT£JH2£ s"iJ.~ ::,~s~PT D 
•ucno l";rNOLOOT f106J 236-0YTE 

CALL OR WRJTI POR DL\l.KR INFORMATION 

··-·-·-·-·-·-·-, 
!Gridrunner ! 
! (J.27 ~~f~ D ! I '/) (cart.) I 
i ZORK I 0 II Dl64diskl $32ea. D i 

(bookJ$140 • iE lem.Com.64 

• Free Cata logue 

I Send check or M.O. to: 

D 
•Ga. res. 
add4%tax 

I 
• 
I 

i FLEET Software i 
• 2936·H, N. Druid Hills Rd. • I Atlanta GA 30329 I 
•Your Computer? C 64 0 VIC20 0 • 
IName . . . . . . . . . . . . . . . . . . . . . . I 
•Street • . . . . . • • . . . . . . . • • • • . • • • 

l ci ty State Zip J -·-·-·-·-·-·-· 
Parents . . . 
EDUCATION SOFTWARE 

FOR THE 
VIC·20~ COMPUTER 

EduCare's tiome-computer learn ing 
plan combines bas ic skil ls testing, 
software rental and help for parents 
in one comprehensive system. 

GIVE YOUR CHILDREN 
A HEAD ST.ART 
ON TOMORROW. 

CALL OR WRITE. (502) 821-0492 
FAMILY COMPUTER SYSTEMS 
66 Lucy Drive 
Madisonville, KY 42431 
lndopondonl Distribu to r or Tochn lcom P1ooucts 

I /2 PRICE INTRODUCTION 
Commodore & Tl 

Spreadsheet 
Data Base 
Word Processor 
Payroll 
Malling List 
Inventory 
Games Pak" 
Education Pak" 
Business Pak" 

19.95 
19.95 
9.95 
9.95 
9.95 
9.95 

19.95 
19.95 
19.95 

(•Valu·paks have 5 programs) 
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A personal computer w ill be tar more 
is supposed to be a challenging than 
computer for persons. those you could 
Not just wealthy ever play on a 

persons.Orwhiz·kid s1~95* 1"99* $1355* game machine alone. 
persons. Or privileged ~ ~"7 And as great as all 
persons. ig ® this sounds. what's 

But person persons. APPLE® lie 64K TRS-SO 111 16K IBM PC 64K even greater-sounding 
In other words. all the persons whom other home computers can't. Including is the price. It's hundreds of dollars less 

Apple. IBM. and Radio Shack seem to some of those that cost a lot more. than that of our nearest competitor. 
have forgonen about {including, most (Take another look at the three comput- So while other companies are trying 
likely. you). ers above.) to take advantage of· the computer 

But thats okay. Because now you can By itself, the Commodore 64 is all revolution. it seems to us they're really 
get a high-powered home computer the computer you'll ever need. Yet. if taking advantage of something else: 
w ithout taking out a second mortgage you do want to expand its capabilities Their customers. 
On YOUr home. SOme day. YOU Can dO SO by adding a 'MJnUfilC!lll(U,· ..u9gostcd I SI Pn<:CS as of Murch 20. 1983 

It's the Commodore 64. We're not full complement of Commodore pe- ~~~~d~~11~gag~·~'Qb~s~~:.~;~~k~~~~~~~8~"5'ness 
talking about a low-priced computer that ripherals. Such as disk drives. Modems. Canada-33701'hmm.icyAvcnuc. Ag;ncourl. Ont .. Can MlW 2Kd 

can barely retain a phone number. And printers. 
We're talking about a memory of 64K. You can also play terrific games on 
Which means it can perform tasks most the Commodore 64. Many of which 
Aff/c 1s 111cg1s1ereo 11adema1~ of App>~ Co.n1>i:c1 h>e 
J 111; 80 •s .i 1eql$1ertd 1radcm.:ir1< o! landV CO<P IBM 1s 11 rog•stc1cd ttadelT\iltk o! lntem.11oona1 Bu~incss M;ichnes Corp 

c~ commodore 
COMPUTER 


