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

GeHing Started With A Disk Drive 
A disk drive is much 
more than just a fast 
tape drive. This new 
series begins where 
the manual leaves 
off. Part I: The basics 
of floppy disks. 
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MERGING 
PROGRAMS 
ONTHE64 

With this utility you can 
easily add favorite 
routines to new pro­
grams, saving time and 
effort. A must for every 
programmer's toolbox·. 
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MUNCHMATH 
Educational Game With 
Animation And Sound 
For VIC-20 And 64 

With a video game charac­
ter in hot pursuit, the goal is 
to solve all the math prob­
lems correctly. If you miss 
one too many, prepare to 
give up your ghost. Multiple 
levels for young people of 
all ages. 

Chicken 
LiHle 

Action Gome For VIC-20 And 64 
~, 

The sky is falling! Only 
you, as Chicken Little, 
can save the world by 
hurling stones at the 
falling pieces of sky. 
But if you get banked 
on the head .. .. 



Br0dcrbund's Bank Street 
Writer turns your Apple or Atari computer into a powerful 
word processor, with many of the advanced features you 'd 
expect to find only in an expensive bllSiness system. Powerful, 
yet purposefully simple, Bank Street Writer has no complex 

functions with pnssword pro· 
tection, • Document chaining allows you to print documents 
of unlimited length, • Page headers and automatic page 
numbcring - tOp or bottom. • Highlighting of text, • Upper 
and lowercase without additional hardware. 

codes to memorize. The screen 
guides you every step of the 
way. It 's everything you're ever 
likely to need inn word proces· 

sor at a price you can afford. 
Here are just a few of its many 
features: • Add. mo"e. in· 
sen and erase blocks of text. 

Br0dcrbund's Bank Street 
Writer comes complete with 
Tutorial and Utility programs, a 
comprehensive reference man· 

ual and a free back-up disk. 

Bank street 
WRITER Student approved. the en· 

tire system has been exten· 
sively tested by Bank Street 

College of Education and Intentional Educations. • Universal search and replace. • Automatic centering and 
indent. • Automatic word wrap, so you don't have to hy· 
phenace or "return" ac che end of each line, • Potent print 
format routines all in memory. • Disk storage and retrieve 

Bank Street Writer. The ground-breaking, sensible combi· 
nation of word processing power, thoughtful design. and 
exceptional value. 

The First Word Processor For The Entire Family. 
Hardware rcq11ircmcn1s: Apple vcr>1on requires Apple Ile or 48K Apple: 
II Plus or 48K Apple 11 with Applcsof1 m ROM or RAM, and a 16 sector 

con1mllcr. At.m 400/800/IZOOXL vcr;1on requires 48K (BASIC c.1r1r1Jgc: 
for use of llltorial). Both versions require only one Jisk Jnvc. 

~ BrrJderbund Software 
17 Paul Drive, San Rafael, CA 94903, Telephone (415) 479-1170 

Ap1>l<· i• • rc~i11trcd cradcmark of Apple Computrr. Inc. A1>ri i• • re"latercd 1radcmark of Atari, Inc. 

Commodore 64 is a regislcrcd trademark of Commodore Electronic~ 1.t<l . 





CAN A COMPUTER MAKE YOU CRY? 
Right now. no one knows.This is 

partly because many would consider 
che very idea frivolous. But it's also 
because whoever successfully ans, 
wers this question must first have 
answered severnl others. 

Why do we cry? Why do we 
laugh, or love, or smile? What are the 
touchscones of our emotions? 

Unril now, the people who asked 
such q uesrions tended not to be 
rhe same people who ran software 
companies. instead, rhey were 
writers. filmn1akcrs, painters, musi, 
ciaos.They were, in the rraditional 
sense, arcists. 

We're about co change that 
1rndirion.The name of our company 
is Elecrronic Arts. 

SOFTWARE WORTHY 
OF THE MINDS THAT 
USE IT We are a new association 
of electronic artists united by a com­
mon goal - to fulfill the cno11Tlous 
potential of the personal computer. 

In the short term, this means 
transcending its present use as a facili­
tator of unimaginative tasks and 
a medium for blasting aliens. In the 
long term, however, we can expect 
a great deal more. 

These are wondrous machines 
we have created, and in them can be 
seen a bit of their makers. It is as if 
we had invested them with the image 
of our minds. And through them, we 
arc learning more and more about 
ourselves. 

We learn, for insmncc, that we 
nrc more entertained by the involve, 
mcnt of our imaginations than 
by passive viewing and listening. We 
learn that we are better taught by 
experience than by memorization. 
And we learn that the tradicional 

disrincrions- chc ones that are made 
between art and entertainment and 
education -don't always apply. 

TOWARD A LANGUAGE 
OF DREAMS. In shorr, we 
nrc finding that the com purer can be 
more than just a processor of data. 

le is a communications medium: 
an intcrnctivc tool drnc can bring 
people's though cs and feelings closer 
together, perhaps closer than ever 
before. And while fifty years from 
now, its creation may seem no more 
imporcanc than chc advenc of motion 
pictures or television, there is a 
chance it will mean something more. 

Something along the lines of 
a universal langunge of ideas and 
emotions. Something like a smile. 
. The first publications of Electronic 
Arts arc now available. We suspect 
you'll be hearing a lot about them. 
Some of them nrc games like you've 
never seen before, that get more 
out of your computer than qcher 
games ever have. Others are harder 
to categorize- and we like that. 

WATCH US. We're providing 
a special environment for talented, 
independent software artists. It's 
a supporcivc environment, in which 
big ideas arc given room to grow. 
And some of America's most re­
spected software artists arc beginning 
co take notice. 

We think our current work reflecr:s 
this very special commitment. 
And though we arc few in number 
mday and apnrt from the main, 
stream of the mass software market­
place, we arc confident that both 
time and vision 
are on our side. 

Join us. 
We sec farther. ELECTRON IC ARTS 
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SOFTWAREARTISTS?"l'm notso 
sure rhcrc are any software artists ye( 
says Bill Budge. "We've i::ot lo Ctlm rh~t 
title:· Pictured here are n few people 
who have c<imc aii clo.o;c to c·nrn111i: It llb 
onyonc we know. 

Thai',, Mr. Budge him-.clf, creator 
of PINBAU. CONSTRUCTION 
SET, at the upper right. To hi• left ru-e 
Anne Wescfall and Jon Ftttman who. 
along with their rolleagucs at Free Foll 
;\ssociares,creared ARCHON nn<l 
MURDER ON THE ZINOERNEUF 

Left of them t.S 0Jn Bunten of 
Oiark Sofrscap:. the flnn that wrote 
M. U.LE. To D<1n'~left :ire Mlke Abbot 
(cop) and Mau Alcxondcr(boctom), 
authors of HARD HAT MACK. In the 
center is John Reid, creator o( AXIS 
ASSASSIN and THE LAST OLA!). 
!ATOR. David Maynard. lower ni;ht, 
il. the man rcspon..~blc for WORMS? 

When )'OU sec what thcy\1.' •l<'('(•m· 
pli<hcd, we think )'OU 11 !lill\.'C wuh u' 
thin they rnn cnll them-.ch·c."5 wh.ltC\'Cr 
IDt.'YWDnt 



·VIC ;yr A\ O ' fXIJlllOIJORI 6'' AR( TRAO/llARAS 01 CflllllOIJORflllCfROlilCS !TO C 1953 CRIAT/Vl SOfTWARl 



Computer Graphics - The Age Of Electronic Art Fred D'lgnazio . ..... ................ . . . . 
The Inner World Of Computers, Port 1: Binary Numbers Tom Prendergast ..... . ....... . ... . 
Getting Sta rted With A Disk Drive, Port 1: The Basics Charles Brannon . . . .. . .. .... . ....... . 

Inside View: Programmers Dole Disharoon & Jim Boch Kathy Yakal . .... . .. . . . . . . . ... . ... . 
Chicke n Little Jeff Wolverton . . .. . .. . . . . ... . . . . .. ..... . . ....... .. . ..... . . . ...... .. . 
Martian Prisoner Alan Poole .... . . . . . . .. .. . ...... . ......... ........ ... . ...... . . . .. . 

Colorcraft Graphics Animator For VIC And 64 Shelby Goldstein . . . . . . . . . . . . . . . . . . . . . . . . . . 96 
VIC Preschool Software Donald Elman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 
Four T ronix Gomes For VIC And 64 Dan Gutman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108 
Raf Hotel For VIC-20 Clark L. & Kathryn H. Kidd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110 

Computing For Kids: The re's A Creature In My Computer! Fred D'lgnazio ....... . . .. . . . . . . . 
Munchmoth Gerald R. Anderson . ..... . . ........ .......... .... ............ . .. .. . .. . 
VIC Super Expander Graphics Kenneth Knox .. . .. ............. . ...................... . 
64 Aardvark Attack ................. ..... ..... . .................................. . 
64 Timepie ce Joe DiN icola ... . .. .. ... . . . ...... . .................................. . 
Connect The Dots Janet Arnold ... . ... ........ . ... ................................. . 

Introduction To Custom Characters For VIC And 64 Tom R. Halfhill ... . .... ... . .... . . .... . 
How To Make Custom Characters On The 64 Gary Davis .. . . .. .' .... . .. ........... . . . . . 
How To Make Custom Characters On The VIC Gregg Keizer . ....... . . ................ . 
VIC/64 Prowom Lifesave r Vern Buis ...... . . . . . ........ . . . . . . . . . . . ........ . ....... . 
Unde rstanding Sound On The 64: Port 2 Gregg Peele ......... ... . . . . ............ . ... . 
Merging Programs On The 64 John A. Winnie .. . . .. .............. . .............. . . . . . 
The Beginner's Corner: DATA, READ, And RESTORE State ments C. Regena ......... . . . . . . . 
One-Touch Commands For The 64 David Martin ........... . . ... ......... . ...... . . . . . 
Power BASIC: VIC/64 Disk Defaulter Eric Brandon ................ ... . . ...... . . ... . . . . 
Machine Language For Beginners: The Assembler Richard Mansfield ..... ..... . ........ . 

72 
76 
80 
82 
84 
88 

113 
120 
126 
132 
136 
146 
150 
159 
162 
164 

The Editor's Notes Robert lock ..... . . .... . . . . ................ . . . . .. ... . ... . ....... . . 6 
Gazette Feedback Editors & Readers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 O 
Simple Answers To Common Q ue stions Tom R. Halfhill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
HOTWARE: This Month's Best Sellers Kathy Yakal . . .......... ... ................. . .... 54 
VICreotio ns: Animating With Custom Characters Dan Carmichael .... . .. . . . ..... . ....... 142 
Horizons: 64 Charles Brannon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168 
Ne ws & Prod ucts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173 

The Automatic Proofreader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149 
Bug-Swatter: Modifications & Corrections . . .. . . .......... .. . . . ..... .............. . . . 179 
How To Type In COMPUTEl's Gazelle Programs .. ................ . . ..... . . . . .... . .... 180 
A Beginne r's Gu ide To Typing In Prog rams . . . . . . . .................. ..... ............. 181 
Program Listings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182 

Product Mort . .. ..................... . . . . . . . .................. . ................. 204 
Adve rtise rs Index ............. . . . . . .... . . .. . . ........... .... ........ .. ....... . .. 208 

* =General, V =VIC-20, 64=Commodore 64. 

V/64 
v 
V/64 
v 

• 
V/64 
v 
64 
64 
V/ 64 

V/64 
64 
v 
V/64 
64 
64 
V/64 
64 
V/64 
V/64 

• 
• 
• 
• 
v 
64 
• 

• 
• 
• 
• 
• 

COM/11 17'/'I '~ c;n:rtt .. is publislwd 1w1•lv~ limes each YL'll r by COMPUTE! l'ublic.i tinns, Inc ., 1'0•1 Q ((jcc Box 5·106, Grccnslxiro , NC 27403 US/\. !'hone (91 9)275-91!(~). 
Edl111rlnl office~ a rc locJ ted ,11 SOS l!dw.11d l11 Dri ve, Grc<'11'buru, NC 27409. Donw• llc -.11J,c11p1ion.: 12 issu~>. $20. S~ntl sub,criptlnn orclt'r• ' " ch.rngc of add res• 
(1'.0 . Furm 3579) 10 Cirrnf,1 1io n O<·p1 .. COMl'UTf.!" Ca:rllr, P.O . £lo~ 5406, C11'c11sl>0ro, NC 27403. S ... cond t'l.is, .1pplicJ t1o n pendlni; .11 Greensboro NC 27403 '"'d 
.ufd llfonnl mail in i; offlcc> En lire u1111cnh COp)•n i;h1 1 19113 ~y COMPUTE! l'uhfkJ llun•, lnr /\II rlst11s r~'lCrvl.'<I . ISSN U737·3716. ' ~ 



~-~----..::.:TH=-==-E -=EDITOR'S 

Good News for Commodore 
users ... Jim Dionne, former 
Canadian sa les manager fo r 
Commodore, has been ap­
pointed vice. president of sales 
and marketing for Commodore. 
In this capacity he'll report di­
rectly to vice-chairman and 
founder Jack Trameil. We 
applaud this move, since for 
many years Mr. Dionne has been 
cognizant of, and responsive 
to, the needs of users and the 
marketplace. 

Will the IBM home com­
puter knock Commodore out of 
the low-end personal computer 
market? We th ink not, for two 
main reasons. The IBM entry is 
projected to arrive with a price 
tag around $700 for the basic 
unit. While the price and name 
will certainly sell it well, Com­
modore has shown it's quite 
ahead of the game in successive 
generation introduction of 
hardware and features. Even if 
sales of the 64 were impacted by 
an IBM entry, we suggest that 
not many months would pass 
before a mid-level, fu ll-featured 
computer would arrive from 
Commodore with a price tag no 
one could touch. And we cer­
tainly don't mean to imply that 
the 64 is currently vulnerable; 
nothing on the market can ye t 
match its capabilities at its cur­
rent price. 
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We've been predicting in­
creasing ava ilability of software 
for the VIC and 64. Word from 
the field is that it's coming in 
droves as everyone from major 
existing vendors to smaller start­
ups move to support the 1.5 
million machines currently in­
stalled. Judging from a recent 
article in Electronic News (Vol. 29, 
No. 1459), most of that software 
will be sold on disk. Commodore 
indicated that their original pro­
jection tha t 70 percent of 64s 
would be sold with a disk drive 
was low. Actually, sales with 
disk drives are running a t 90 
percent. 

Five issues old and approxi­
mately the sixth-largest 
magazine in the personal com­
puting field. Again our thanks 
to you, our readers and writers, 
for your support and encourage­
ment in the very successful 
launch of the Gazette. We're still 
looking for experienced writers 
and programmers to join our in­
house staff. If you're interested, 
drop us a resume, Ath1: Person­
nel Office, COMPUTE! Publica­
tions, Inc., P.O. Box 5406, 
Greensboro, NC 27403. 

A bit of history on the ori­
gins of your computers for those 
of you new to the industry. 
Commodore introduced the first 
fu lly integrated personal com­
pu ter system in the summer of 

1977. rt was called the PET (Per­
sonal Electronic Transactor). rt 
weighed 30 or 40 pounds, had a 
bulky metal case, built-in 
keyboard, green phosphor mon­
itor, and tape cassette. The 
keyboard had tiny, calculator­
type keys. The unit was first 
demonstrated at the Philadelphia 
Computer Show, and Commo­
dore was immediately swamped. 
Personal compu ting was off and 
running. Commodore creatively 
financed much of the launch out 
of customers' pockets, with de­
mand running so fa r ahead of 
production that the company 
was able to accept customer or­
ders on a direct basis with full 
payment up front and expecta­
tion of a delivery within at least 
90 days (frequently in the early 
days of shipping, that date went 
to 120 days or more). If you be­
came distressed over lengthy 
delivery, your only option was 
to cancel your order, get a re­
fund , and wait even longer. Your 
VICs and 64s are far more pow­
erful and sophisticated than 
the $800 PET, but that's where 
they came from. A w hole new 
generation of computing was 
launched. 

/fW;;t~ 
Editor In Chief 
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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 Plusf64TM 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. 
Coll us today for the namo of tho WordPro 3 Plus/64 doolor nearest you. 

Professional Software Inc. 
51 Fremont Street 
Needham, MA 02194 

(617) 444-5224 
Telex: 951579 

The WordPro Plus Serles was designed and written by Steve Punter of Pro·Mlcro Software Ltd. 
Some printers may not support certain WordPro 3 Plus/64 functions and/or require an interface. Please check with your dealer. 
Commodore 54TM is a trademark of Commodore Electronics Ltd. 
Dealer and Distributor inquiries are invited. 



GAZETTE FEEDBACK 
EDITORS AND READERS 

Do you have a question or a p roblem? Have 
you discovered something that could help other 
VIC-20 and Commodore 64 users? Do you have 
a comment about something you've read in 
COMPUTE!'s Gazette for Commodore? "Gazette 
Feedback" wants to hear from you. Write to 
Gazette Feedback, COMPUTEl's Gazette, P.O. Box 
5406, Greensboro, NC 27403. 

Disk M enu 
In the August 1983 issue of COMPUTE!'s Gazette, 
a " Disk Menu" program was published. In the 
" How It Works" section of the article, the author 
recommended saving the program as the first 
program on the d isk. My problem is that I already 
have programs on each disk. Is it possible to save 
the Disk Menu program as the firs t program on 
my disks anyway? 

Kevin Bergmann 

To begin with, you don't have to save Disk Menu as 
the first program on your disks. The author simply 
recommended this procedure because it makes it easier 
to load the menu. Entering LOAD"*",8 automatically 
loads the first program on a disk, no matter what it is. 
If the first program happens to be Disk Menu, you can 
quickly flip through the on-screen directon; to load and 
run the program you want. 

You can insure that Disk Menu will be the first pro­
gram on your disks by saving it immediately after for­
matting a blank disk with the NEW command. 

On your partially full disks, you'll have to do a lit­
tle rearranging to make Disk Menu the first program. 
Here's how: 

1. Insert the disk you want to rearrange into the 
disk drive. 

2. Enter LOAD"$",8 and then LIST to get a disk 
directon;. 

3. Note the program at the top of the directory list. 
(Press RUN/STOP if necessan; to keep the list from 
scrolling off the screen.) This is the first program on the 
disk, the one you ' II have to move to make room for Disk 
Menu. 

4. Now use the COPY command explai11ed on 
page 16 of the VIC-1541 User' s Manual. For 
example, 
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CLOSE 15:0PEN 15,8,15, "COPY0:11ewfile=O: 
oldfile" where ncwfile is a 11ew file11ame you give the 
program, and oldfile is the existi11g file11ame as listed 
on the directory. Be sure to give the program a d if­
fe rent filename. This makes another copy of the pro­
gram elsewhere 011 the same disk. 

5. Once you've copied the program elsewhere on 
the disk, you can safely delete the original with the 
SCRATCH command explained on page 17 of the 
manual. For exa;nple: 

CLOSE 15:0PEN 15,8, 15, "SCRATCHO:oldfile" 
6. Now there are two possibilities. lf Disk Menu is 

already on this disk, repeat steps 4 and 5. The COPY 
command will move Disk Menu to the front of the disk, 
and you can then SCRATCH the original. If Disk 
Menu isn 't already on the disk, insert a disk that con­
tains it. LOAD Disk Menu. Insert the first disk into 
the drive again. Then SAVE Disk Menu. 

7. If you've done even;thing right, Disk Menu 
should now be the first program on the disk. You can 
find out by entering LOAD"*",8. 

Customizing Controls 
The July 1983 article "Snake Escape" stated that 
lines 200-230 could be changed to accept any key 
command . Despite careful s tudy, I cannot figure 
out how to accomplish this. What I want is to 
move right using the L instead of the K. Cao you 
explain? 

Roger Bingham 

The first thing you must do is detemzine the ketjcode 
number for L. Use the sample routi11e as explained in 
the Snake Escape article on page 56. We'll repeat it 
here: 
7 PRINT PEEK(197):FOR 1=1TO400:NEXT:GOTO 1 

RUN this routine, and hold down the L key. The 
number running down the screen is the kei;code for L. 
You don't mention whether you have a VIC-20 or Com­
modore 64, but the keycode for Lis 21 on the VIC and 
42 on the 64. Depending on your computer, this is the 
number you must substitute in line 210 of either the 
VIC or 64 version. Line 210 detects the keypress for a 
move to the right (as denoted in the REM statement). If 
you have a VIC, substitute 21 for the 44 in line 210. If 
you have a 64, substitute 42 for the 37 in line 210. 
Movement to the right will now be con trolled btJ the L 
key. 





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

But memory isn't the on ly 
thing that's exciting about the 64. 

Because Tronix is here. 
Class act. 

The people who have been 
bringing out the best in the 
VIC 20'M (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 Arti 
Haroutunian. 

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. 

Noh ms- 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) 



ByArt1 
Haroutunian. 

Connecting the 
dots on our colorfu l 

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: $34.95) 

t 

By 
G1nham McKay. 

Your agents 
risked thei r 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 
unfriend ly 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. 
(Suggestecl retail: $3-1 .95) 

TM 

829 5 South La Cienega Blvd., Inglewood. CA 90301 
vrc: ?O and Commodo" 6·• aro llol<1"mJrk•, of c JtllfllO(lU•~ f l'C.JrOnt ' Id 

,\iari ' .i icg1s1011.•<1 irademark ol Atari Inc 



Incidentally, you might want to see the October 
1983 " Bug-Swatter: Modifications & Corrections." A 
reader modified the 64 version of Snake Escape to work 
with a joystick instead of the keyboard. 

TV Interference 
We have a VIC-20 and two color TVs. The VIC is 
hooked up to the one in the family room. The 
other TV is in the living room. U both the com­
puter and the other TV are on, the TV reception is 
bad. This problem is especially bad on channel 2. 
My sister (12 years old) and I (13) like to use the 
computer but sometimes can't because of the TV 
reception. I hope you can help. 

Daina Jauntirans 

The problem you are experiencing is called RF (radio 
frequency) interference. All computer circuitn; emits 
RF signals which can interfere with nearby TV sets, 
often even the TV to which the computer is attached. 
Some computers emit more interference than others. 
The federal government, through the Federal Com­
munications Commission (FCC), regulates how much 
interference is permitted for home computer devices and 
videogame 111achi11es. The 111n1111fnct11rers, in turn , 11111sl 
build e11011gh shieldi11g into their devices to meet the 
regulations. 

Chances are you have an older-model VIC-20. 
Newer-model VlCs (and Commodore 64s) that we've 
seen emit much less RF interference than earlier 
models, thanks largely to improved shielding. 

There are a few steps you can take to minimize this 
interference. One solution is to locate the computer as 
faraway from your family's second TV as possible. This 
might not be practical in your case, though. From the 
floorplan map you drew in your letter, it appears the 
computer and second TV already are pretty far apart. 
Also, the family room seems to be the most logical place 
for your computer. 

You might try reorienting the computer, its TV, 
and the second TV. Sometimes changing the direction 
the computer faces and rearranging its wires can make a 
difference. Experiment with this. Also tn; plugging the 
computer into another wall outlet that is on a different 
branch circuit than the living room TV. 

Some people wrap several layers of aluminum foil 
around the cable connecting the computer to the TV. 
This can help if the interference is coming from the 
cable. Also tn; wrapping the RF modulator - the small 
metal box between the computer and the TV (not the 
switch box). 

There's one more thing you might check, too. You 
mentioned that the interference is worst on channel 2. 
Look at the RF modulator box and see what channel it is 
tuned to. The VICs we've seen have RF modulators 
that select between channels 3 and 4, but it's possible 
that yours selects between 2 and 3. If so, make sure it is 
switched to channel 3. If your RF modulator selects 
14 COMPUTE l's Gozotrc November 1983 

between 3 and 4, tn; it on channel 4 (and remember in 
either case that the VIC's TV must be tuned to the same 
channel as the RF modulator). If there is no channel 4 
in your area, this might reduce interference with chan­
nel 2 and yield a better computer picture. However, it 
also might cause 11ew interference with channel 5 if 
there is a station on this channel in your area. The 
solution might be to switch the VIC to channel 4 when 
somebody in the living room is watching channel 2, 
and switch the VIC to channel 3 when somebody is 
watching channels 4 or 5. 

For more information on correcting RF interfer­
ence, you can write for a booklet prepared by the FCC 
entitled How to Identify and Resolve Radio-TV 
Interference Problems. The booklet is listed as Stock 
Number 004-000-00345-4, available from the U.S. 
Government Printing Office, Washington, D.C. 
20402. 

Stringy Floppy Chains 
I very much enjoyed reading your review [COM­
PUTE!'s Gazette, July 1983] of the Entrepo Corpora­
tion (formerl.y Exatron) Sh·ingy Floppy. I also 
li ked the part on page 60 where you covered 
daisy chaining to the disk drive . I was almost 
ready to go out and invest in one. Your review, 
however, left me with one important question: 
does the Stringy Floppy have a serial port for us 
printer.owners to daisy chain to? 

James C. Nipert 

Yes, the Stringy Floppy has huo serial ports in the back 
- it can be at the end of the daisy chi in or somewhere 
in the middle. No matter where it's located, it is ad­
dressed by its separate device number (20) . 

However, you might have trouble finding an Exa­
tron Stringi; Floppy now. The VIC and 64 models from 
Exatron were recently discontinued. Exatron was 
dissolved and is now known as Entrepo, Inc. Entrepo 
still manufactures Stringy Floppy drive assemblies, but 
no longer sells directly to the public. Instead, it sells the 
assemblies to other companies which finish the drives 
and then market the units under their own brand 
names. Sales of blank wafers are being handled the same 
way. Blank wafers are still available from one of these 
companies, A&/ Microdrive (Sunnyvale, Californ ia). 
Jim Howell of A&] Microdrive says he may reintroduce 
the Stringy Floppy for the VIC and 64 sometime in the 
future, but there are no solid plans. 

In the meantime, Stringi; Floppies should be 
available this fall from another company, Unitronics 
(Oakland, Californ ia). Unitronics introduced its 
Waferdrive Module for the VIC and 64 at the Summer 
Consumer Electronics Show (see "News F1om The 
Summer CES," COMPUTE!'s Gn:zelle, September 1983). 
Unitronics plans to sell the Waferdrives for less tlin11 

$100 (including BK memory expansion on the VIC 
version) and make nvnilable some commercial software 
on wafers. G 
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NOTE 
Yes! Because the Nova VIC-ORGAN lets you play the 
sounds of an organ with vibrato, piano, piano with 
echo and clarinet on your unexpanded VlC-20 home 
rnmputer keyboarJ. 

In focr, you can now play any melody and watch nores 
appear on the screen, thanks to the Nova VlC-ORGAN. 

111c Nova VIC-ORGAN not only allows your 
computer to play, store and play-back melo­
dics; it offers a special m1ining mode which 
makes playing and learning sn ensy thar 

---LE. 
you don't have to be a musician to enjoy it. 

The VlC-ORGAN is only one of the many fun educa­
tional software products th;1t Nova has to offer, eacl1 
one givin~ your unexp:111ded home computer expand­
ed performance. 

For more information write to: 

1..1.~· i!.l• 4~'!.:.J· ••••••llDaQ!Clt~Or:~·•:·: · :-: · :- " 
Nova Software Incorporated 
120 W. Colorado Boulevard 
Pasadena, California 91105 
(213) 793·2319 

VIC-ORGAN 



SPINNAKER'S LINE OF 
EARLY LEARNING GAMES 

ISG NG 
AS FAST AS 10llR 

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 thanjust "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. 

A trip through Alphabet Zoo!M Ages 3 to 8. 

It's a race. It's a chase. Ifs 
Alphabet Zoo. the exciting 
game that will have your kids 
zipping through the maze. 
after letters that fit the 
picture on the screen. 

And at the same time. your 
kids will be learning the rela­

tionship of letters and sounds. and sharpening their 
spelling skills. So they'll be laughing and learning at 
every turn. 

Apple. IBM and At<lrl are reg1stl!fl!d tra<lemarl<s of Appl• CornP\Jter. Inc .. International Business Ma<!l:nes Corp. and Atan. Inc. respectrvely. Commodore 64 is a tradenl.rt or Commodore Electron~s Limited. 

© 1003. Spinnal<tr Sof1ware Corp. All nghts reserved. 



DELTA DRAWINd.MHave fun creating pictures and computer 
programs. Ages 4 to Adult. 

TM 

Kids love to draw. 
And DELTA DRAWING 
Leaming Program lets 
them enjoy creative 
drawing and coloring 
while they learn 
computer program­
ming concepts. As 
they use simple commands 
to put lines and colors in 

KIDS ON KEYS helps kids catch on to letters. 
numbers - and computers. Ages 3 to 9. 

KIDS ON KEYS is a with excit ing sound 
great way to introduce effects and colorful 
kids to the computer graphics. It's a great 
keyboard. Because it way for kids to 
offers children three enjoy learning to 
terrific games that identify numbers. 
teach them the letters. and words 
location of the letters and associating 
and numbers while they have them with images on the 
fun with the computer. screen. And KIDS ON KEYS 

The games are fast and fun. certainly do have fun! 

their drawings. they're 
actually writing computer 
programs! 

With DELTA DRAWING. 
even kids who have never 
used a computer before 
can learn to do simple 
programming and build 

an understanding of procedural thinking. 
It's easy. clear. and lots of fun! 

FACEMAKER™ makes faces fun. Ages 4to12. 

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~". 
We make learninq fun. 

u 

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: 

Disks tori Apple. Atat1. IBM. Commooore 64. 
Cartridges for. AtJrt. Commodore 64 



SIMPLE ANSWERS TO COMMON QUESTIONS 
TOM R. HALFHI LL, EDITOR QA 

Each month, COMPUTE!'s Gazette for Commodore will 
tackle some questions co111111only asked by new VTC-201 
Co111111odore 64 users and by people shopping for their 
first lto111e co111puler. 

Q. The "Global Scan" program from tire 
August 1983 issue of COMPUTE!'s Gazette seems 
to have an error on lines 500 and 510: 

500 IF H1=0 THEN H1=1E - 6 
510 IFC=O THENC=1E-6 

In Commodore BASIC, 1£ is not a proper variable 
name. I don't understand how this could work. 
Please help a confused programmer with a little 
correction for this bug. 

A. This is not a bug. You are correct that lE 
would not be a proper variable name; in practi­
ca lly all BASIC dialects, variables must start with 
a letter, not a number. However, lE is a proper 
constant using what's known as scientific notation. 
This is a shorthand method of expressing very 
large or very small numbers without long strings 
of zeroes. The ability to recognize and manipulate 
numbers expressed in scientific notation is built 
into the computer. 

For instance, lE-6 means I x 10·6, or 0.00000'1. 
The number 10,000,000, expressed as 1 x107 in 
scientific notation, would be entered on the VIC-20 
or Commodore 64 as 1E7. 

For more information on scientific notation, 
see the VTC-20 Progra111111er's Reference Guide (pp. 
55-56) or the Commodore 64 Programmer's Reference 
Guide (pp. 4-6). 

Q. I've been having some strange problems 
with my Commodore disk drive. Several files have 
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gotten mixed up on some of my disks. Sometimes 
when I load a program, pieces of another program 
are mixed up with it. Some files won't load right 
at all. My manual says to "initialize" each disk 
and I haven't been doing that. Could that be the 
cause of my problem? Also, I've been using a 
friend's disks on my disk drive. Could this cause 
problems? 

A. You've zeroed in on your problem, all right. 
Initializing disks is vital to keep from garbling up 
your files. It's also possible that your disk drive is 
faulty, but true "hardware errors" are rare and 
should be suspected last. 

Your problem, almost certainly, is the fault of 
a messed-up Block Allocation Map (BAM). Each 
disk contains a BAM. The BAM is a map of the re­
maining free space on the disk. The purpose of 
the BAM is to keep newly SA VEd files from over­
writing old ones. Before SAVEing a new file, the 
disk drive checks the BAM to find free room on 
the disk. It then avoids writing data to blocks 
which have already been used. But if the BAM 
somehow gets garbled, the disk drive may SAVE 
a new file atop an existing one without realizing 
it. 

How can a BAM become scrambled? Failing 
to initialize a disk is the most common way. 
Whenever you initialize a disk, write to a disk, or 
call a disk directory, the disk drive reads the BAM 
off the disk and stores it in its memory. Trouble 
can happen when two disks have the same ID 
number (the two-character identifier you assign 
when first formatting a disk with the NEW com­
mand). Disk drives use the ID number to 
dis tinguish between different disks. If you swap 
disks that happen to have the same JD number 
and then attempt to SAVE a file, the disk drive 
will first check the ID, conclude that the disk has 
not been changed, and use the BAM already in 
memory. Chances are pretty slim that both disks 
have identical BAMs, so files get overwritten or 



lntroducina a computer game 
that will bring outtlte railroad buff, the tycoon, 

the adventurer,and the kid inyourkid. 
·~ TRAINS ls one computer game that will really bring out 

the best In kids. Of all ages. 
Because TRAINS Is a Spinnaker game, which means It's 

a learning game that's really fun to play. 
TRAINS puts kids In charge of an old-time railroad. And 

whether their railway empire gets bigger or goes out of 
business ls entirely up to them. 

As they juggle the challenges of picking up supplies and 
delivering to various Industries, paying their employees, 
keeping the locomotive filled with coal, and making enough 
money to venture Into new territories, kids are actually 

learning the economics of running a business. 
They're learning to manage financial resources, and to 

use different kinds of Information In setting priorities. 
And best of all, they're having fun while they learn. 
Look for TRAINS on disk at your 

local software 
retailer. and play 
It on your Apple~ 
Atarl~or Com· 
modore 64™ 
computer. 

C JQ8) ')p.n"""'""' 5o•Ma.re Corp All nqnt'S tt"l.tn..t>O Arp t!' •f\O ~l'1UtHC" tt"q~t~wt"d lt«I• ,,-.11~4• Ol Arp t (.ein··~tt ~ ·f"C .tf\d Atar, N'. ff':"-;'lf'll r.; ''" 
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scrambled. After this happens a couple of times, 
the BAMs themselves get messed up, and 
problems multiply. 

To be safe, it's a good idea to initialize every 
time you swap disks in the drive. Without using a 
line number, enter: 

CLOSE 15:0PEN 15,8,15,"IO":CLOSE 15 [press 
RETURN) 

The drive' s busy light will come on for a few 
seconds as the disk initializes. This insures that 
the disk's BAM is read into memory. 

Another precaution when SAVEing programs 
on disk is to always precede the filename with a 
"O:" (on single-drive systems). Example: 

SAVE"O:filename" ,8 

To be really safe, you should make sure all 
your disks have unique ID numbers. If you 
sometimes use other people's disks on your 
system, give your own djsks weird ID numbers 
that no one else would possibly think of, such as 
"Z ="or" :9" or"/*". Such symbols are legal in 
Commodore disk ID numbers. 

For a more detailed explanation on using 
Commodore disk drives, see Part I of the new 
series starting thjs month, "Getting Started With 
A Disk Drive. II a 
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Thxpack 
Powerful income tax compurini: 
software specially d e&igncd for 
the V1C20. 

Now you cnn w,c: your VIC 20 to 
rcrform oil tlw cnlculntion' rm your 
0 1nndinn Tl gcnc:ml rnx form. 
TcJ.xpack guiJ,•s you cnsily thm u11h 
every aspect o ( the form whh 
frie ndly prompts and a 
comprehens1w instruct ion mnnual. 
This new softwnn: is nvn ilnhle on 
cassette rape and will ru n o n tlw 
standard 3.Sk memory in yom 
VIC 20 home compuwr! 
Taxpw:k lets yo u rncklc your income 
tnx form at your own pncc. A 
convcnicnc saw ·nnd·resto rc 
function lets you record nnd r~vkw 
histo rical results. Pmfossionnl 
cd itini.t fl·nturl'S assurc .-asy :ind 
ncc11rarc dar.1 cntr1•. Tc1xjwd1 put' 
rhe power nf rax modelling and 
plunnini.: fo r suhs«qucnt ycnrs in 
your hnmk mJay. 

Many happy returns 
BecauSC' you cnn cnlculntc and 
preview mq rc tnx ;.l·cnnrio> with 
Taxpack than you'd hnvc the 
patience o r th« tinw tO du mn1111nlly, 
rhb ~oftwnrc cnn hdp you ~tlV<' mx 
dollnrs. Cuswn1-1oilor<'<.i to thoe 

l d esiftned Taxpack so 
you could d o som ething 
really pr-dctical with your 
V1C20. 

Pcwr l. t1mlx1n, MBA 
Vicc·Ptcsidt.•n1. 
Pmdui.:1 Oe111!loptnL'lll 
O>lml>/X>lilcln Scif1t1'Clrc 

C.1nadian Tl l!<' lll'r:tl form, Tcupack 
will be upd nt<-d every yc:ir to rcn~ct 
chnngl'S in the i:overn mcnt's income 
tax r<')!ulations. Innovative program 
d1:s ij?n allows us to update Taxpack 
within days o( du: new T l's 
:1 vnilnbilhy. 

Specia l in troductor y offer 
Onfor early and ;!<!I your Tcixpack for 
only $ 10.9s! That's a tl'n dollar 
saving off our regula r n·wil price of 
$29.95. If 1•o u're giving Ta xpack for 
C hris tmas. we 'II send yo u <1 special 
gifr rnrd to put undl' r the trt'c. 
To 11s1: y()ur Viso m Mw r.ercanl, 
phurw us w ll frci:; or, send your 
ch.,quc o r mo1wy ord.-r with tht: 
handy mail-order form attached. 
\'<lc' ll confirm yo ur o rder by return 
moil. Y<1ur up·to·datc- Taxpack 
cassette and manual will re shipped 
wi thin 15 Joys of tht> rck asc of the 
1983 T l gcncrnl form. 

• f"4 '"''4'U1•ttl'4J in..fotb .. m C'''"'""L.'(l H.'IU(m ,, 

lm·/1t.!. k unh '°''~"' ,•J ilo;1LJ,. ~\.HMrt'i, /u, thi: 
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.... , 
To order tmh V1st1 or Mt1.1k'Te<nJ -· 
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1-800-268-6364 

We 1:uarnm<·1· thnt 1•ou will find 
Tcufl<.ICk nn cx.:cllcnt •llfr\\".lrl' valu,·. 
I( you :ir.· not totnlly .s:msf1cd. drop 
u~ n not.: to S.'ly why, :rnd return th•· 
product po~t paid to us within I 0 
J ays for a lull rl'fund of tht: 

(from B.C., call r 1 z-/loo.268-6364) purcha$<: p rice. - - - - - - - - -1 W a nt L'lXpack! 
Plt:nsc send me Taxp:1ch 1«• $29.95 
Disco um $ I 0 per llllit for o rders h,•forc Dec '3 l , 

Suhr oral 
Nova Sco tia resid~nrs only, add I 0% Sales Tnx 
Add $2 per un ir shipping and handl ing d i nr)'.lcl' 

Tomi 

My Naml· 

Address 

198 3 

- - ->< $ ___ _ 
- $ ___ _ 

$ ___ _ 

+ $·~---
+ $. ____ _ 

$ ___ _ 

-~--------~-----~------~~~ 
City Pmvinet 

Postal Code Tdl'phone 

0 I am buying T.1xpack as a gift. Pl.::1sc scnc.l ffil' a i.:ift card. Attnch...d pll!asc 
find thoe nam<' iind addn·ss of dw l"le r~on(!< ) to rc.:dvc T.'lxpnck. 
Make Che11uc or MmH.')' Order IXJ)"<:1/i/,• w: 
Cosmop<:>l itan Software Service .. Limited 
<1ntl mllil with 1his tmb f tmn ro: 
Box 953 Dartmou l'h, Nova Scori:i B2 Y 3Z6 Ac.tn: O rder Desk 



Computer 
Graphics 
TheAgeOt 
Electronic Art 
Fred D' lgnazio, Associate Editor 

L et's imagine we have a ti1n e machine. We 
cl imb on board. We shut the door. We set 
the controls for Cambridge, Massachusetts, in 

early 1961. 
The time machine whirs. Our stomachs feel 

queasy, as if we were on a rapidly fa lling elevator. 
The wh irring stops. The door opens. 
We are in a darkened laboratory. The hulking 

forms of giant computers tower overhead and sur­
round us. In the laboratory is a young man, un­
shaven, gazing at the screen of a computer terminal. 

The young man is Ivan Sutherland. Ivan is a 
graduate student at the Massachusetts Institute of 
Technology in Cambridge. He sits, frozen, in front 
of the computer. It is 3:30 in the morning. His wife 
and kids are home sleeping. But here he is, dead 
tired, half-asleep, and eyes glazed. Yet he has to 
be here. It is the only time he is allowed on the 
computer. 

Sutherland stares a t the computer screen. A 
shape appears. Sutherland grins. "Yaaaaaa-hoooo!" 
he cheers. He dances around the deserted lab. 

Why is Sutherland so happy? Because he has 
just become the firs t human being to teach a com­
puter to draw. 

On the screen was a straight line . That's all: 
just a s traight line. It was special because it was the 
firs t line ever drawn by a computer - and because it 
opened a whole new age of electronic art. 
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More simple graph­
ics: n giant feller A 
rnade from several 
characters pri11ted 
one 011 top of I Ire 
other with 11 printer. 
Note Ilia/ tire A is 
printed on a ~mph-
7mper grid of Iii/le 
blocks. (Reprinted 
from Creative Kid's 
Guide to Home 
Computers by 
perm1ssio11 of Double­
day & Company.) 
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S utherland was excited about what he did. But 
he didn't stop there; he went on to teach the com­
pute r how to draw new things. He taught the 
computer to change the straight line into an elastic 
rubber band. He had the computer bend the line, 
shrink it, a nd s tretch it. 

He taught the computer to dra w othe r shapes, 
too: circles, triangles, squares, and polygons. He 
taught the computer to spin the circles, rotate the 
triangles, and fold the squares like pieces of con­
struction paper. 

Sutherland published his findings in a book 
called The Electronic Sketchpnd. His enthus iasm 
and knowledge about computer art inspired a 
whole generation of young people to learn how 
to teach computers to draw pictures . 

Sutherland and his friend, David Evans, 
moved to Salt Lake City, Utah, and found ed the 

Picture of stars, Earth, n11rl the Starship En terprise. A 
co111p11 ter pror?rnlll I ights tire pixels 011 the TV screen. 
(Courlt!sy RCA.) 

24 COMPUTEl's Gazelle November 1983 

world's best co111pufer grnp/Jics conipany, Evans & 
Su therland . 

Evans & Sutherla nd now bui lds millio n-dolla r 
fligh t s imulators for the U.S. Air rorce. The 
simulato rs look like the ins ide o f an airpla ne's 
cockpit - except tha t the "windows" arc a ll com­
pute r screens. When a p ilot tra inee o pera tes the 
controls of the plane, he or she is really controlling 
the computer. The computer i1nages on the w in­
dows look like what pi lots wou ld see if they were 
Hying a rea l plane . 

Suthe rl and a nd his gra phics con1puters a re 
worl d-famous. Yet it a ll s tarted one cold, dark 
morning when he taught a computer how to d raw 
a s traig ht line. 

0 ( ) n~ut a code 
?codt 
blink 
llOvt 
gttdi st 
gutdis t 
uit 

b 0, ~ c ~ 

?tdfont ! ' ' 
You cn11 build co111plicnled shapes l1y co11J/Ji11i11g si11111/e, 
reclnngular buildi11g blocks or specinl graphics chnrncters. 
Shown nre three letters of /he nlplinbel n11d n rocket. Whe11 
the rocket is reduced, ii becomes 11111ch 111ore renlistic. 
(Photo by Alice Colle/l e:. CourleS IJ of lfosetla /11c. Reµri11/ed 
from Small Computers with peiwissio11 of //w pu/J/isher, 
Frn11kli11 Walls.) 

A mazingly, your average personal computer is 
more powerful than Ivan Sutherland's warehouse­
sized computer of 1961. Also, many o f today's 
persona l computers have gra phics commands 
built rig h t in to their BASIC la ng uage . Sutherland 
had lo program his computer to draw by feeding 
it commands w ritten in long, snake-like sh-ings of 
binary l's and O's. Modern computers can draw 
pictures with English-like commands such as PEN 
DOWN, DRAWTO, PLOT, and FILL. 

Also, Sutherland's graphics were all in black 
and white. But toda y's compute r graphics can be 
in colo r - fro m 16 colo rs o n a VIC-20 and Commo­
dore 64 up to 256 different colors o n some 
machines. 

But no matter how complica ted computer 
graphics get, they must be built in one of three 
ways. 



Meet the Alienators. A fiend· 
ish bunch who've planted bombs 
throughout your Jupiter Command 
Headquarters. 

Your job? Use your lightning 
speed to scale ladders, scurry 
across girders, climb ropes and race 

through 30 levels to defuse the bombs before they go off. 
That's the kind of hot, non-stop action we've 

packed into the award -winning: best·sellingJumpman~ 
and into Jumpman Jr.7our new cartridge version with 
12 all-new, different and exciting screens. 

Both games force you to make tou~h choices. 
Should you avoid that Alienator, climb to the top 

•1 !111:1 C F. S. nwnrd "inner. 

and try to work your way down, or try to hurdle 
him and defuse the bombs closest to you 
before they go off? 

If you move fast you'll earn extra lives. 
But if you're not <:<.ireful, it's a long way down. 

So jump lo it. And find out why Jumpman 
and Jumpman Jr. are on a level all their own. 

011e to four />layers: 8 speeds; joystick 
control.]11111pma11has30 scree11s. ]11mpma11 Jr. 
has 12 screens. 

~.El'YX ~)ffi ~~,--
SJRATEGY GAMES FOR fHE AmOll-GAME PURR. 



Firs t, you can use letters o r specia l graphics 
characters and combine them into some kind of 
shape . The shape might be a g iant letter A, a mon­
ste r's face, or a skyscraper. These kinds of graphics 
a rc holdovers from the days when most computer 
terminals used paper printers ins tead of v ideo 
display screens . 

Ano ther way to draw pictu res on a com­
puter' s TV screen is to divide the screen up 
in to tiny blocks called pixels (for picture 
ele111e11ts). The picture is bu ilt by filling 
in the blocks. It's like drawing rough 
pictures with graph paper and magic 
ma rkers. Using this technique, you 
can make pictures of spaceships, 
huma n stick figures, or running 
horses. 

Computers that can display 

least a thousand blocks per screen. The 
VIC-20 maximum is 32,384; on the Com­

modore 64, up to 64,000 are possible . 
Some microcomputers let you use up to 

a quarter of a million blocks. With this 
many blocks on the screen, they look less 

like blocks and more like tiny dots. 
Yet another way to create com­

puter art is to use turtle graphics. Most 
personal computers, including the 
VIC and 64, can run the PILOT or 

Logo languages. Jn turtle graph­
ics, a small, imaginary turtle 

(often the shape of a triangle) 
walks across the screen while 

leaving behind a trail. By 
issuing commands such as 

TURN 90 and FORWARD 10, 
shapes are drawn. 

The turtle draws pictures by connecting two 
points on the screen with a straight line. The turtle 
can draw simple shapes such as squares or tri­
angles. Or it can draw lots of little straight li nes to 
make a circle. The turtle makes the cii·cle by going 
forward one tiny space, then turn ing to the right 
one degree. Since it takes 360 degrees to make a 
circle, the turtle has to go forward and turn right 
360 times. 

The turtle doesn't have to stick to circles. It 
can make stars, snowflakes, even fierce dragons . 
It can make any number of complica ted , beautiful 

large numbers of very small ~~~~~~~~~=====~~(-~~~~~~~====j pixels arc capable of crea ting \ 
images with finer resolution. 
The more pixels, the better. If 
your TV screen is divided in to 
thousands of tiny building blocks, 
then the pictures look smooth and 
rea lis tic. On the other hand, if the 
bui lding blocks a re big, then the 
pictures appea r blocky and rough. 
The image which opens this a rticle 
was crea ted on a computer with 
ultra-high resolution - millions 
of pixels. 

Most pcrsorrnl co1T1puters 
let you draw pictures using at 
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Boy, have you taken 
a wrong tum. One moment 
you're gathering treasure 
and the next you're being 
eyed like a side of beef. 

You're in the Gateway 
to Apshai~ The new cart· 

ridge version of the Computer Game of the Year,* 
Temple of Apshai~ 

Gateway has eight levels. And over 400 dark, 
nasty chambers to explore. And because it's joy· 
stick controlled, you'll have to move faster than ever. 

But first you'll have to consider your strategy. 
•Garne Manufactu rers Associa1ion, 1981 

ls it treasure you're after? Or glory? You'll 11111; 
live longer if you're greedy, but slaying mon· 
sters racks up a higher score. 

The Apshai series is the standard by 
which all other adventure games are judged. 
And novices will not survive. 

They'll be eaten. 
One player; Temple of Aps/Jai, disldcassette; 
Gateway toApshai, cartridge,joystick control. 

STRATEGY GAMES FOR THE AmON·GAME PIAYER. 





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 will 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 conb·ol 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 yow- psyche, and 
catapult you into a whole new 
dimension. 

Take some tough critics' words 
about our words. SOFTALK, for 
example, called ZORK® Ill's prose 

"far more graphic than any depiction 
ycl achieved by an adventure with 
graphics." And the NEW YORK 
TIMES saw fit to print that our 
DEADLINEn1 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. 

Better still, bring an Infocom game 
home with you. Discover firsthand 
why thousands upon thousands of 
discriminating game players keep 
turning everything we write into 
instantaneous bestsellers. 

Step up to fnfocom. All words. No 
graffiti. The secret reaches of your 
mind are beckoning. A whole new 
dimension is in there waiting for you. 

•·· ·ii 
. t::.~ 

• • 

lnFDCDlft 
The next dimension. 

lnfocom. lnr .. ii:i \\'hcl'lcr !:it.. Cambridge. ~Ir\ 021:18 



shapes - all from tiny straight lines (see example 
printout). · 

The turtle usually draws with lines made up 
of dozens of blocks strung together. But its lin es 
could be made up of special figures or le tte rs of 
the a lphabet (see printout). 

Computer art will be more like drawing with a 
pen, pencil, or paintbrush. 

One relatively new device is the light pen . 
The pen is wired to the computer. As you touch 
the tip of the pen to the screen and move it across 
the glass, it leaves an electronic "line." Some light 

Figures can even be drawn with words. (Courtesy of co1np11ter artist foe fncobscm. l~eprinted from Creative Kid's Guide 
to Home Compu ters with per111issio11 of Do11/Jled11y & Company.) 

Until recently, the only way to make computer 
graphics was to type commands on the computer 
keyboard. But that's not the way traditional artists 
draw. They use pencils, pens, and paintbrushes. 
They draw the picture directly on" piece of pilpCr. 
They don't have to type a PAINT command on 
their paintbrush, or a SKETCH command on their 
pencil. 

Now computers are being made to work with 
equiptnent and programs tha t will make it as easy 
to draw pictures on a video screen as on paper. 
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pens draw in different colors. Others let you tou.ch 
the screen and fill in a whole picture with a par­
ticular color. With a single touch, you could paint 
the sky blue, clouds white, or a robot metallic 
orange (see photo). . 

Another device is the graphics tablet. The 
tablet is a flat plastic rectangle or square. You 
mount a picture you want to trace on top of the 
tablet. Above your picture is a plastic arm, often. 
with a magnifying glass on the end. 

You trace the picture by moving the tip of the 





Drawing pictures directly 011 tlie TV screw with n light pe11. 
(Courtesy of Mnlsushiln Electric.) 

plastic arm above each line in the picture. The 
a rm and the graphics tablet are wired to the com­
puter. As you move the arm, it sends signals to 
the computer. These signals are an electronic copy 
or your picture, stored in the computer's memory. 
With just a couple or commands, you can get the 
computer to display the picture on the TV screen. 
It is fuzzier than the original, and the colors are 
different, but it is s tilJ very much like the picture 
you traced (see photo). 

You can use a graphics tablet to make com­
puter images of maps, photographs, shapes, 
drawings - almost anything. You also draw origi­
nal pictures of your own on graphics tablets. An 
electronic copy is stored inside the computer and 
appears on the TV. On some computers, you can 
manipulate the picture once it is inside the com­
puter: s hrink it, expand it, change its colors, spin 
it a round, or stretch il apa rt like Silly Putty (see 
picture made by duplicating birds). 

M illion-dollar mainframe computers are being 
used more and more to crea te graphics for things 
like flight simulators and Hollywood movies (such 
as last year's TRON). These computers are be­
coming so powerful that, sometimes, their pic­
tures look like photographs of real people, real 
places, and real things. 

Moviemakers and human artists are pro-

With a graphics tablet, yo11 cr111 copy 11m1Js, 11hotograµhs, or tlinxra111s i11lo the co111p11/er by tracing tlie111 with the graphics 
nm1 wired lo the computer. (Co11rlesy of Versnwriter /11c.) 
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Iii this picture, a si11gle pair of birds was copied into the computer. The computer duplicated lite two birds doze11s of times 
to make this beautiful pattern . (Courtesy of the PLATO Project. Copyright 1979, U11iversity of llli11ois Board of Trustees.) 

gramming computers to create movie and TV 
scenes that would be too expensive or impossible 
to stage with live human actors. In days gone by, 
a team of human artists would paint these scenes 
(ca lled mattes). Now humans program computers 
to paint the scenes. And the scenes aren't frozen, 
like a still photo. The computer brings the scenes 
to life. They become realistic computer cartoons. 

Computers that draw scenes for movies are 
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far too expensive to become personal computers 
today. But scientists are inventing a new genera­
tion of special-purpose computer chips that will 
soon drastically reduce the cost of these com­
puters. Million-dollar computers can now fit on a 
$5000 graphics chip. Hopefully, one day soon, 
these chips will be inside personal computers. 
The result will be the birth of a new era in computer 
graphics and e lech·onic art. 



Software for the VIC 20 TM 

and Commodore 64 •M 



MA: Addison-Wesley, 1982. 
(This is an expensive book. But 
it has beautiful color pictures 
and is a good, clear introd uction 
to computer graphics. I recom­
mend it for your computer class 
at school or for your library.) 
Leavitt, Ruth. The Artist and the 
Computer. New York: Harmony 
Books, 1976. 

If you are ready to start 
creating computer art of you r 
own, you should look at: 

This s/unni11g picture was made on a supercomputer. But soo11, pictures like 
I his will be possible on everyday personal cv111pulers. (Courtesy of computer 
artist Dr. Melvin L. Prueitt, Los Alamos National Laboratory.) 

Myers, Roy. Microcomputer 
Graphics. Reading, MA: Addison­
Wesley, 1982. (Lots of Apple II 
BASIC examples. ) 

Thornburg, David. Picture This! 
Reading, MA: Addison-Wesley, 
1982. (Lots of examples in Logo 
and Atari PILOT.) Further Reading 

For an overview of computer graphics and com­
puter art, I recommend the following books: 

D'Ignazio, Fred. The Creative Kid's Guide to Home 
Computers. New York: Doubleday and Company, 
Inc., 1981. 

D'Ignazio, Fred. Electronic Games. New York: 
Franklin Watts, Inc., 1982. 

D'Ignazio, Fred. Messner's Introduction to the 
Computer. New York: Simon & Schuster/Julian 
Messner, 1983. (This book contains my interviews 
with many of the pioneers in computer graphics 
and computer art.) ' 

Greenberg, Donald (and others). The Computer 
Image: Applications of Computer Graphics. Reading, 

Electronic artists arc programming co111p11ters to draw 
cartoon-like scenes and cartoon characters and creatures. 
(Courtesy of MAGI Inc.) 
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The hardest thing for computers to draw is people. Now 
scientists at Ohio State University and elsewhere are working 
to progra111 computers lo draw realistic piclllres of human 
beings in action. (Courtesy of Dr. Charles Csuri, Ohio State 
University.) • 
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CALC RESULI.Jhe one spreadsheet guaranteed to tum 
your Commodore Into a powerful financia l tool. 
Offering you every feature found on other more · 
expensive p rograms for much less the cost. 
Aexlble ... you can view four different areas at once 
Versatlle ... customlze your own print formats 
Dlstlnctlve ... dlsplay beautiful color graphics 
CALC RESUIJ Advanced Is a three-dimensional 
spreadsheet with built-In HELP function and 32 pages 
of memory. For the Commodore 64 $149.95. For the 
CBMIM 8032 $199.00. 
For first time users CALC RESUIJ Easy gives you a fast way 
to perform flnanctol calculoflons-easlly. For the 
Commodore 64 $79.95. 
For a down to earth demonstratlol"I of either version visit . 
your local dealer today. · 



The InnerWorld 
Of Computers 

Part 1 · Binary Numbers 
Tom Prendergast 

Do you ever wonder what happens after you 
type RUN? What goes on inside the computer? 
How a machine can " think'' just by marup­
ulating numbers? This new series shows how 
computers work by explaining computer math 
in a nontechnical way. It's especially recom­
mended for those who are following our 
monthly column "Machine Language For 
Beginners." 

I hated math in school. I skipped more math 
classes than some people skip gym. Numbers 
made me numb. Especially w hen the teacher spent 
every period filling up the blackboard with funny 
little chalkmarks - then erasing the whole board 
before explaining what he'd done. 

That's why I wouldn't buy a computer. They 
scared me. A computer is for numbers, right? 
And who needs a computer when you can buy a 
calculator that fits into you r shirt pocket and costs 
a whole lot less! Then I bought a word processor 
to replace my typewriter - and discovered I'd 
bought a computer! 

I discovered something else after I'd been 
running my computer-disguised-as-a-word-pro­
cessor fo r a couple of months: that I shouldn't 
have been scared of computers in the first place. 
Because computers don't use numbers! Sure, they 
do numbers. Computers do addition, subtraction, 
multiplication, division - even square roots and 
sines and cosines and all that advanced 
mathematical stuff - but computers don't "under­
stand" numbers any better than I did, or do. 
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"Binary Castle" is a simple program that lets youfractice 
recognizing four-bit binary numbers (VIC version . 

Maybe you think it's adding 2 + 2, but all it's doing 
is setting little switches ON and OFF according to 
certain patterns. 

We input a sequence of PAITERNS into the 
computer's memory- that's called programming­
and when the program is run, these patterns are 
taken one-by-one and the computer's thousands 
of electronic switches are set according to these 
patterns. I like to think of it as little ELFS (Elec­
tronic FingerS) setting those switches, but hard­
headed number types insist it's binary. 

"Here we go!" I can hear the groans. "Now 
he's gonna explain binary with rows of light bulbs 
turned on and off." 





Well, yes. I'm going to explain binary, and 
an easy way to learn binary numbers up to 15-
almost all the binary you'll ever need to know. 
But forget the Light bulbs. ALI you get from turning 
a bunch of dumb light bulbs on and off is a lot of 
heat. Maybe light bulbs explain binary, but they 
don't explain computers. 

Because a computer doesn't understand bi­
nary - or octal, or decimal, or hexadecimal - or 
any kind of numbers. But let's not split hairs. 
Whether a computer uses binary, or we use binary 
to tell the ELFS how to set a computer's switches, 
it amounts to the same thing. And while you don't 
have to know what's going on inside a computer 
to run one - any more than you need to know 
what's going on inside a clock to tell time - it's 
the binary manipulation of those switch-patterns 
that puts the magic into your computing. Let me 
repeat that. 

Binary puts magic i11to your computing. 
Binary also comes in handy if you decide to 

learn machine language someday, or even to un­
derstand how PEEK and POKE work in BASIC. 

Position Is Everything In Life 
Binary is easier if you take it a few bits at a time. 
Ones are the only digits that have any value in 
binary, so 1 equals one and 0 equals nothing. Not 
that zero just sits there and docs nothing. The 
invention of zero was probably the greatest in­
vention of all time, bigger than the wheel. A 1 
floating around all by itself could be just a 1, or a 
10, or 100, or 1000. 

There's a difference, right? Zero acts as a 
"place holder" to show where we've positioned 
the 1. And that's important because a binary 1 
doubles in value every move to the left - rather 
than multiplying by 10, as in our familiar decimal 
system. That's why, in binary, rn equals 2, 100 
equals 4, and 1000 equals 8. 

We take the place system so much for granted 
in decimal (where every d igit increases 10 times 
in value as it moves left) that we're liable to fo rget 
that when we go to another number system. So 
let's repeat: 

Binary values double as we move to the left. 
, Study the list below for a moment to see the 

pattern: 

Binary= Decimal 

1 = 1 
10 =2 (2~) 

100= 4 (2.2) 
1000 =8 <r4> 
1010=10 (8+2) 
1100=12 (8+4) 

Those are the even numbers (except for the 1) and 
here are the odd numbers: 
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Binary= Decimal 

11=3 (2+1) 
101= 5 (4+1) 
111 =7 (4+ 3) 

1001=9 (8+ 1) 
1011 = 11 (8+3) 
1101 =13 (8+4+1) 
l111 = 15 (8+4+3) 

The 15-Cent Computer 
I don't know about you, but my eyes glaze over 
when I look at tables of numbers. Words I can 
read, but numbers don' t mean.a thing unless 1 
can attach something solid and meaningful to 
them. So what's more solid than money? Here's 
how piles of pennies show binary place values: 

8 4 2 1 

MAGIC NUMBERS 
If YOU f HINK OF 61NAR'I A5 PU .. ~ OF 
PENNIES Cb<..l&LING e:V£RY Pl.ACE TO 
T~E LEFT, ITS ~ fo REMEMBER T~£ 

f'U.CE VALUE.<;. 

1 1 1 1 = 15 ~HNlfS 

You can do the same thing, with real pennies. 
Collect 15 pennies right now. Put down one penny 
for firs t place, two pennies for second place, four 
pennies next, and eight pennies for the pile at the 
end. Four piles, right? 

Now cut four paper circles the size of a penny 
to blank out any pile that may have a value of 
zero, and your 15-cent computer is ready to com­
pute. (l glued my stacks of pennies together with 
white glue so that I wouldn't have to count out 8, 
4, 2, and 1 each time, and pasted the paper circles 
on the bottoms so that I could set any pile to zero 
just by turning it upside down - but you can skip 
this refinement until you see whether you like the 
idea.) 

Programming The 15-Cent 
Computer 
Two seems to be the binary number most difficult 



Be. -Amazed' 
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Telengard: How low can you go? 
We've created a subterranean monster. Fifty 

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

dungeon. 
Each labyrint hine level holds hundreds of dark chambers 

and tomb-like corridors for t he mighty adventurer to ex­
plore. It goes without saying that a shifting collection of 
hideous monsters with unpredic table behavior patterns can 
m ake life in the TELENGARD maze quite interesting - and 
frequently quite short! 

Using wits, magic and true grit. your character delves 
deeper and deeper into the depths o f TELENGARD in this 
realtime fantasy role-playing game. Avai lable on cassette 
for Commodore 64, Atari 11ome Computers (40K). 
TRS-80® Mods. I/Ill (32K) and PET® 200 1 (32K) for a 
ghoulish $23.00. 48K diskettes for Apple® IL Atari® . Com­
modore 64 and TRS-80' available a lso. for $28.00. 

AND FOR THOSE WHO DON' T DIG UNDERGROUND GAMES ••• 
There's B· I NUCLEAR BOMBER. a nail-biting solitaire simu lation 
of a manned B· I on a miss ion over lhe Sovicl Union. Your p lane is 
equipped wilh six Phoenix Missiles, a one megaton warhead and 
orders to relalialel Cassette for Commodore 64, Atari 1-1ome Com ­
puters (32K). Tl99/ 4 & 4A ( I 6K). VIC·20 ( 16K). Timex/Sinclair I 000 
( 16K}. and TRS-80 Mods. 1/ 111 ( 16K) are available for an explosive 
$ 16.00. Diskette versions for Apple (48K). TR5·80 (32 K). Atari (24K) 
and IBM (48K) just $2 1.00. 

• Nukewar, 

NUKEWAR: Defend your country by massive espionage efforts. or 
by building jet fighter bombers. missiles. submarines and ABM's. 
Your cold and calculating computer will choose i ts own strategy! 
Cassette for Commodore 64, VIC·20 ( 16K). TRS·80 Mods. 1/ 111 ( 16K) 
and Atari Home Computers jusl S 16.00. 

FOOTBALL STRATEGY: Animated action on a scrolling field. A 
head·lo·head ch allenge or soli taire as you select t he best offensive 
or defensive plays in response to your opponent. Com modore 64. 
Atari Home Computers (32K) and TR5·80 Models 1/ 111 / lV ( 16K} 
cassette for $16.00. Atari (32 1~). IBM (64K) and TR5·80 Models 
II Ill /IV (32K) diskettes available at $21 .00. 

T.G.l.F.: Thank Goodness It's l' riday! Avalon Hill 's new party game 
for one lo four players recreating an often·not·so·typical 1veck In 
t he lives of the we>rking c lass. Ila If the fun is just making i t from 
Monday te> Sunday . Commodore 64. Alari t tomc Computers (40K) 
cassclle for a meager $20.00. Atari diskclle (48K) for $25.00. 

AVAILABLE WHEREVER GOOD COMPUTER GAMES ARE 
SOLD or call Toll-Free: I (800) 638·9292 for the name of a 
store near you. Ask for Operator C. 

m~©~@~~m~ut~~ ;~m~~ ® 

a Divis ion of the 

Avalon Hill Game Company 
4517 Harford Road, Bal timore, MD 2 1214 U.S.A. Earlh 

' Trademarks o f Tandy Corp .. Aµplc Compulcrs. Com111odore Businc!>S Machines. Warner 
Communications and Jn lernatlonal Business Machines. 

B·l 
NUCLEAR 
BOMBER ., 

llUJ 
QUALITY 



for people to grasp (because it looks like our deci­
mal 10). So let's make that our first "program." 

Zero the 8- and 4-penny piles and the single 
penny with the blank paper circles (if you've got 
the paper circles pasted on, just turn the piles 
over so that the blank side is up). This leaves the 
second-place pile as is, the only pile that has a 
value. Your pennies should now look like this: 

0010=2 

0 0 1 0 
Now pick up the second-place pile and count 

the pennies. Two of them, right? If you think of 
the second binary place as always having a value 
of two, it's easy to visualize 10 (0010 with "leading 
zeroes") as a two! 

Practice some more binary numbers, making 
sure you keep the 8-pilc, the 4-pile, the 2-pile, 
and the single penny in that order. If a piJe has a 
value, that value is added to any other values. So, 
for instance, 0000- all zeroes - would be 0 + 
o+o+o, or zero; 0001 would be o+o+o+ 1=1; 
0011 would be 0+0+2+1=3, and so on. With 
every pile showing a value (1111), the number 
would be 8 +4+2+ 1=15. 

Here are all the binary numbers to 15: 

0000=0 0101=5 1010=10 
0001=1 0110=6 1011=11 
0010 = 2 0111=7 1100=12 
0011 =3 1000 =8 1101=13 
0100=4 1001 = 9 1110 = 14 

11.11=15 

The 15-cent computer is OK for binary up to 
15, but what about the really big numbers? You 
won't need them. The VIC and the 64 automati­
cally process decimal into binary. For bit masking 
and other tricky maneuvers, it's n ice to know the 
binary for 255, 128, 64, 32, and 16, but we'll get 
into that next month. I' ll also show you an easy 
way of converting any decimal number to binary. 

For now, though, practice your 4-bit binary 
so that you'll be able to write or instantly recognize 
any binary number from 0 to 15. 

Putting The Hex On Binary 
Hexadecimal, or hex as it's usua lly ca lled, is that 
funny combination of numbers and letters with a 
dollar sign, like $F2 for instance. The dollar 
sign is here to tell you that what fo llows is a hex 
number and not the name of a plane or some 
creature from outer space, and the letters are there 
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because hex uses A, B, C, D, E, and F for the values 
10, 11, 12, 13, 14, and 15. (In hex, $10 = 16.) 

Hang on now, because we're coming down 
the home stretch. 

Hex is shorthand for binary. 
I used to think the people who design com­

puters dream up all those crazy number sy5tems 
just to make it hard for us nincompoops. Good 
for your character, you might say. But hex saves 
you from going completely nuts trying to re­
member all those binary l's and O's when you're 
doing machine language because hex is shorthand 
for binary. Another beau tiful thing about hex is 
that every four bits of binary is a direct conversion 
to hex. And that's the reason for keeping our bi­
nary to the 15-and-under limit for now. 

Take decimal 65535, for instance, the highest 
memory address on your 64 or VIC. 65535 is 
1111111111111111 in binary, but $FFFF in hex. 
Much easier to remember, right? Let's nibble on 
that for a pit (a nybble is four bits, half a byte). First 
we separate all those l's into easier-to-handle 4-
bit nybbles: 

1111 1111 1111 1111 
F F F F 

Then, presto! All we have to do is put the 
hex values for each nybble directly underneath, 
and that's our conversion: 65535 (decimal)= $FFFF 
(hex). Hard to believe it's that simple, isn't it? 

Sure, the far left nybble's F has a value of 
61444, the F beside that has a value of 3840, the F 
next to that has a value of 240, and the first-place 
nybble's F has a value of 15 - but the computer 
doesn't know that. A computer doesn't under­
stand numbers, remember? It just sets switches 
according to certain binary patterns. When a bi­
nary byte goes through th<: system, our li ttle ELFS 
(Electronic FingerS) turn on a switch wherever 
there's al, but when they see a hex F, they tum 
on four adjacent switches. 

Although you can convert binary nybbles to 
hex, most programmers do it the other way 
around: they use hex to visualize the binary pat­
terns they want to input. $FF (11111111), for in­
stance, is a pattern that turns every switch in the 
byte on; $FO (1111 0000) would turn on the four 
left switches - and turn off the four right switches; 
$OF (0000 1111) turns off the four left switches and 
turns on the four right switches. · 

As you can see, you can do a lot of tricks if 
you input directly in hex, but you need a machine 
language monitor for that - such as the VICMON or 
HES MON cartridges, or the monitor program in 
Machine Language For Beginners (by Richard 
Mansfield; COMPUTE! Books) . Without a monitor, 
you' ll have to POKE in decima l. But more about 
that next month when I' ll show you how to convert 
decimal to binary/hex. · r 



, •••• , "Popular Computing says 
The Home Accountant 
d~ Just about ~-ttythlng 
you'd ask or. personal 
finance package."• 

"You mC211 )·ou can use 
The Home Accounlllnl 
for business. 
10011" 

"Tbe Home Accountant 
Is gJUt for 

realistic budgeting." 

"I'm eo glad you brought 
II borne. I nenr thoaghl 
that creating a budget 
a.nd managing money 

could be so easy." 

• Popul.1r ComputlnM,. Nm·cmhcr, 19~l 

I Ap1>i< ~ofulk. April. 1982 

"Absolutely. 
'l'ouldn'I want 10 run 
my consulting firm 
without h." 

" lbc llome Acc·ountant 
i.s lhc # l be3t·stlllng 
home finance package 

In the 11·orld." 

"You can create trend analysl1 
gr.aphs for each budgtt 

category, so you can make 
~lsual comparisons of where 

you stand Onanclally." 

'1be Home Accountant 
t<en flags ltaJIUC1ions for 1U lime. 

And that's a big tlm~sarer 
because I can lraa.sfcr Information 
lo The Tu Adnntage'w program 

and easily figure out what I owe." 

"SofWk Magulne 
says It's the most 

thorough and 
powerful progtt1m 

oflts kind ." t 
.. , agrtt." 

"M)' compan)' hll5 
S checking accounts, 

6 business cttdil cards 
and 3 money market 

funds lo keep track or. 
1'he Home Accountant 

makes ii easy." 

'1be Rome Accountant 
will even print a 
personal financial statemc.nt 
and net worth statement. 
Keeps me r igh t on top of 
my finances.'' 

" II automallcally prints 
my check.,. And 11lvcs 

them a \'Cry 
profcsslorud look." 

Everyone's talking about The Home Accountant:M 
Is ii because it's the #1 bestselling 
home finance package in the world? Or 
because it 's extremely thorough and 
powerful and easy to use? Or because 
it's great for home and business use? 
Or because i1 has up to 200 budget 
categories and handles up to 5 
checking accounts? 

Yes. But there are a lot more reasons 
why people buy The I lomt: Accouman1. 
And why you will , too. 

lkcause 111e Home Accountant can 
literally save you hours of time. And 
take the headache out of handling your 
finances. Whether it's ening up a budget, 
cataloging your expenses, balancing 
your checkbooks or handling your 
credit C"Jrds and money market fundc;. 
For personal or business use. 

The Home Accouniant will even 
print net worth and financial state· 
mcnts. Not w mention being a lifes:1ver 
:it tax time. Especially when you're able 
to transfer information onto Contincn­
tal's The Tax Advantage™ program and 
figure ouc what you owe. Quickly. 

In short, The I lome Accountant is the 
most effective software progr.1m 1herc 
is for managing your money. And man· 
aging ii easily. 

S1op by your Contlrwnt:tl So ftware 
dealer t0day and pick up The Home 
Accountant. You'll sec what everyone's 
talking abou1. 

The Home Accountant is available 
for Apple II/lie, IBM l'C/XT, Arnri 
400/800/1200XI., Osborne~ TRS-80 
Models 111/4, Commodore 6tl, Texas 

Instruments Professional, Zenith 
Z-100/llO, Compaq and KayPro compu· 
1ers. Actual budget capacilles will vary 
with each cornpu1er. 

For your free 48 page booklet. 
"Tips For Buying Software," please 
write Continental Software, 11223 
South Hindry Avenue, Los Angeles, 
CA 90045, 213/417-8031, 
213/417-3003. 

• Continental 
Software 
A Otvhl1u·1 of r\rf,l),"1, Inc:. 



In the meantime, when you get tired of 
playing with your 15-cent computer, why not try 
building a binary castle? 

Binary Castle 
This is a little game you can quickly type into your 
VIC or 64 and have some fun with while you con­
tinue to sharpen up your binary. In this program, 
square graphics have been substituted for the 
pennies so that you can use the binary as blocks 
to build a castle that reaches high into the sky (to 
the border at the top of the screen). 

That's if everything goes smoothly. But if 
you give even one wrong answer to the Wicked 
Witch of the Hex when she asks you what binary 
number the block represents, your castle wiU col­
lapse and you' ll lose all your blocks. 

When you run the program, a 4-bit binary 
block will appear a t the bottom of the screen, and 
you' ll be asked what binary number it represents. 
If you answer - or guess - correctly, a new block 
will be placed on top, and again you'U be asked 
what binary number it is. 

If you keep answering correctly, your castle 
will build higher and higher. If you do reach the 
sky, the game resta rts and you can begin building 
another castle. 

So, make one mistake a t any time - answer 
with the wrong number - and the castle is red uced 
to " bits" with sound effects and lightning flashes. 
You then hav.e ~our ch oice of giving up computing 
for~ver or build ing the castle from the ground up 
again. (You can always s hut the game off until 
you simmer down, too.) 

Incidenta lly, the blocks build on top of each 
other the way a part of the computer called the 
stack store~ BASIC variables in the VIC and 64. So 
you' ll not o n_ly be ~racticing your binary, you' ll 
also be learn111g a httlc about wha t goes on inside 
your computer while the program is being run. 

See program listings Oil page 198. a 

~~~\ 
COMPUTER 

TUTOR 

Animax presents its 
ettective and proven 
method or learning 
computer program· 
ming in a simple and 
easily understood pro· 
cess Starting With a 
very small program. 
you"ll learn to expand 
the program simply, a 
step at a time. by 
gradually inlroducing 
inlormalion, 

VIC·20 

SEND FOR OUR 
FREE CATALOG 

WE HAVE MANY LINES 
OF SOFTWARE 

ALSO PERIPHERALS 
SPECIAL 'SALE' ITEMS 
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. s•e 
Jmbrei!n 
software UMBRELLA· 
1nCORPORAT(O - -

EDUCATIONAL 
SOFTWARE 
MAKES 
MATH 
FUN! 
MATl-f MAGIC Is 
a line of tutorial­
style software 
that teaches your 1:'"' ,, • 
children the basics ~ 
of mathematics. ~~ 
Working at their 
own pace, they · .. - """"' 
can learn addition, subtraction, 
multiplication, and division of 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. 

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

MATH MAGIC is constructive enter­
tain~ent. Its use of color, graphics, 
music, and movement keep your children 
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 so ftware Is carried In software and department 
stores. If you can't find It In e store near you, order direct 
from USI by sending a cheque or money order for S39.95 
(S45 CON) to 53 Jill Crescent. Bramalea, Ontario, canada 
L6S 3J I.Add $2 lor shipping and handling and allow 6 weeks 
lor delivery. Ontario residents please add 70/o sales tax. 

When ordering, specify program number, VIC.20 casse11e, 
or cassette or disk for the Commodore 64. 

~,\ill, I t.ewl 314 Addlll()o & twbetacllon • wlJole nvmberc 

~. l-• 41!> A.dditiof'I & sob1ractlon wnolan~ 
1 1~·~)_~ 3, lovol 31• "'ulllpllCatlon & division w)IO}e OUfl'lbcni 

~¥-' • lO•ril•15 "'ulllpllcatlon t dMslon Wll()\o (l\lmb«8 ... 
~ l.oYtl JI• Add1110n & tullll~IOll • 1t-.:110n$ 

" 11. l.t'ltll ~l!i ~ultipl~•llon A. 1tlvos10n' fractions 

' 1 levtl 4/5 Addition & $lll>ll~ctl0n • decimals 

$. Level 41$ Multlplu:atlon S dlvltfon . ll'ICimala 

Dealer Inquiries Invited. 
We aoltcit aollwaro tOf the VIC~ •"4:1 COM 64 
RoyalUH. lic~H '"•CH pu1c,..uu can be ~111100 

VIC 20 ian<.1Commo<.101w04 •to 1oglt1c1te'1 tr•d• mf\tka ol 
CommorJ010 Ouslneu Mnctilnot Lid 

..-... 
Jr I 0 
.., 1huore 
1n CORl'OllAll:l> 





Getting Started 
-With A Disk Drive 

Part I: The Basics 
Charles Brannon, Program Editor 

A disk drive can make loading and saving 
programs much easier and amplify the speed 
and power of your applications. However, a 
disk drive is more than just a fast cassette 
recorder - its greater sophistication can 
sometimes be confusing. This series explores 
the advantages of disk-based computing, and 
will explain everything covered in the 
VIC-1540 or VIC-1541 User's Manual, plus 
more. 

lVI 
aybe you're tired of searching 
through a box of tapes, then waiting 
five or ten minutes for a long pro­
gram to load. Perhaps you're using 

your computer and tape drive to keep track of an 
extensive data base, such as a record collection, · 
and you're discovering that you can find an item 
faster yourself. You may even be plagued by tape 
errors and yearning for a rel iable substitute. 

On the other hand, the relatively low price of 
a Commodore disk drive (maybe more than your 
computer cost) may seem exorbitant just for 
higher speed and ease of use. And if you don't 
mind waiting ten minutes for a game to load, you 
probably don't need a disk drive. If, however, the 
tape drive is the weakest link in your system, 
you'll reap a substantial upgrade from the 
investment. 

In any case, this series will make you aware of 
the unique advantages and the subtle problems of 
the Commodore 1540 and 1541 disk drives. We'll 
give you the information you need to get started, 
as well as tips to make the most of your drive. 
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L et's delve beneath the white or tan plastic case 
of your Commodore drive. Knowing how 
something works lends you insight when you're 
stumped. 

First, let's look at a typical diskette (we'll use 
the terms disk and diskette interchangeably unless 
there's a need for distinction). Refer to the 
cutaway view in Figure 1. The disk itself is like a 
thin, limp (hence " floppy") 45 rpm record, 
except it's enclosed in a plastic sheath. Floppy 
disks come in diameters of 8 inch (the original 
size) and 5V4 inch (called minifloppies). Minifloppies 
are mos t popular for personal computers. Re­
cently, several companies have introduced 111icro­
floppies, but so far no one can agree whether to 
standardize on the 3, 31/.1, or 3'h inch size. 

Disks themselves are made of flexible mylar 
coated with the familiar magnetic oxide of record­
ing tape. A great deal of work has gone into 
improving the floppy disk, but the basic manu­
facturing process is the same. 

The large disk-manufacturing companies 
(Scotch, Verbatim, BASF, Maxell, and others) 
stamp out disks from large sheets of coated 
mylar. All disks, single- and double-sided, single 
and double density (we'll explain these terms 
later) are stamped from the same sheet. The 
manufacturers then test the disks, grade them 
like eggs, and sort them into the various classes. 
It's somewhat disturbing to know that the 
average single side/single density disk (the lowest 
grade) had to fai l several tests to fa ll into this 
grade. 

However, the much greater demand for 
lower-priced single side/single density disks re-

.. 
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quires that some of the higher-grade disks be 
relabeled to satisfy this demand. Therefore, there 
is a good chance that your disk will be of higher 
quality than it is graded on the label. 

When you insert the disk in a disk drive and 
close the door, the drive hub damps down on the 
d isk's center ring (see photo). Centering is not 
perfect. A common technique to improve the 
centering is to insert the disk while the motor is 
spinning (enter LOAD "$",8). 

The disk drive's read/write head, similar to a 
tape recorder's record/play head, must make 
good contact w ith the disk's surface. When the 
door is closed, a pressure pad bears down on the 
d isk from above and presses the disk against the 
head. That's why the disk needs to be floppy, so 
it can flex with the pressure. Since the head is 
underneath, the drive writes to the underside of a 
disk. Be aware of thjs when handl ing a disk. 

The moving head is mounted on a linear track 
that allows it to slide forward and backward 
across the surface. This is similar to linear­
tracking record turntables. In fact, the record 
analogy is very useful in understanding how a 
disk drive works. 

J f your record player ran as fast as a disk drive 
(300 revolutions per minute), your favorite 
albums would sound like a high-pitched squeal. 
This should give you an appreciation of how fast 
a disk drive is compared to a cassette tape, which 
moves at only 1% inch per second . The high rpm's 
of a disk drive account for much of its speed, but 
are not the only factor. Equally important is the 
way a disk drive finds what it's looking for on a 
disk. Unlike a tape recorder, a disk drive can move 
its read/write head directly to the location where 
l'he data is recorded. 

With a tape recorder (for either a stereo or a 
computer), you must search sequentially through 
the tape for a certain selection (program or song) . 
In other words, the tape winds past a stationary 
record/play head, so the head h as to wait until the 
right section of tape arrives . This method, called 
sequential access, is inefficient. You can press Fast 
Forward to speed up the winding, but finding the 
right spot is a haphazard process if you're not aid­
ed by a tape counter. Even with a tape counter, 
you will find that the numbers vary widely from 
recorder to recorder. 

On a record player, however, you just lift the 
tone arm and move it to the desired track. You 
can move the tone arm directly to any track on the 
record, skipping over unwanted ones. A floppy 
disk a lso h as tracks to which the disk drive's 
read/write head can move directly. This is random 
access. 

Disk tracks are somewhat different than 
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record tracks, however. A record really has only 
one very long track which starts at the rim and . 
spirals toward the center. On the other hand, disk 
tracks are concentric circles. Each track is further 
subdivided into arcs called sectors. Each sector 
holds a block of information. The sector size varies 
on different machines, but is 256 bytes on the 
Commodore 1540/1541 disk drive. 

Most disks have 40 tracks, and each track 
usually has the same number of sectors. An 
average single dens ity disk can hold roughly lOOK 
(100,000 bytes). This varies according to how 
many sectors are stored per track. Double density 
disks squeeze in more sectors per track. This re­
quires a better grade of disk and requires greater 
reliability. 

Inside look nl a 154<Vl541 disk drive. Tlw small wltift• sq1111rc 
IJisecled by n lwrizo11/nl line is lite read/wrile !tend; poised 
nlJove ii is the fell pressure pad. A disk is pnrlinlly 111scrled. 

Commodore has taken a clever approach to 
density. Th~ 1540/1541 disk can hold 170K with 
single density storage. lt does it by using a vary­
ing number of sectors per track (while using only 
35 tracks). The outside tracks of a disk are larger 
and can proportionally hold more sectors than the 
inner tracks (see Figure 2). This also solves the 
problem some drives have when they try to read 
or write to the inner tracks, where the sectors are 
crammed together. . 

Incidentally, this is a good time to distinguish 
between soft and hard sectoring. Hard-sectored 
disk drives require disks with a series of holes 
that are read through a timing hole (see Figure 1). 
The holes tell these drives where each sector is. 
Soft-sectored drives, however, find each sector by 
timing how long it takes for the d isk to revolve. 
This also can vary from 300 rpm according to how 
loosely or tigrtly the d isk fits in the jacket. With 
this system, the single timing hole suffices (some 
drives - those for Atari computers, for instance 
- disregard the timing hole altogether). Drives 
that use hard sectoring (multiple holes) cannot 

t .. 

( 
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AT LAST! 
3-D scrolling action 

for the Commodore 64® 
Sentinel ™ brings a new dimension to Com­
modore 64® games. From the cockpit of your 
starship your instruments signal the approach 
of life forms. You shudder in horror as the data 
describes a legendary terror. The Gorganitor 
approaches! Are you ready for this meeting? 

THE WAIT IS OVER! 
Shamus"' is here 

for the Commodore 64® 
The odor tells you the Shadow's there-in one 
of four levels of 32 rooms, each bristling with 
danger. You know it won't be a high school prom 
but there's no turning back! Arcade adventure 
more intense than the original with three new, 
never before seen maps. Videogame Player 
Magazine's game of the year! 

Both games available at software dealers everywhere. Or order direct from Synapse Elite. 
Only $34. 95 plus $2 shipping and handling (California residents add 6112% sales tax). Send 
check, money order or your Visa/Mastercard number. 

5221 Central Avenue, Richmond, CA 94804 • (415) 527-7751 



use soft-sector disks, but you can use both types 
on your soft-sectored 1540/1541 drive. 

Fortunately, you don't have to remember all 
this when using the drive, since the disk drive' s 
internal Disk Operating System (DOS, pro­
nounced "doss") takes care of managing sectors. 
All you do is tell the computer whether you want 
to read or write information and the name of the 
file involved. 

Many application programs do this for you, 
too. In BASIC, you just give the SA VE or LOAD 
commands (more on this later) . A word processor 
just asks you for the filename and takes it from 
there. But you' ll still be responsible for keeping 
track of your disks and following necessary care 
and maintenance rules. 

Figure 1 : Cutaway View 

Write 
Protect 
Notch 

Timing 
Hole 

Access 
Slot 

You should be careful to protect your disk drive 
investment. Keep the disks within a reasonable 
temperature range. To paraphrase one disk 
manufacturer, "If it's comfortable for you, it's 
more than comfortable for your disk." Keep your 
disks away from extreme cold (like your freezer, 
or a mishap in the winter) and extreme heat (your 
glove box in the summer, or a heat source such as 
a radiator or a ventilation slot). 

Handle floppy disks carefully. Although 
disks can sometimes bear being bent in half and 
still function (if you're lucky), don' t take the term 
"floppy" too literally. Any stress can flake off the 
magnetic coating and cause read errors. 

One more warning is especially important -
since disks store information magneticaUy, keep 
them away from magnetic fields and radiation. 
The most common - and hazardous - source of 
strong magnetic fields and radiation in a home 
computer system is the TV or monitor. Never rest 
disks on top of a display device, and don't store 
or use them within two feet of one. 

Magnetism is very sneaky. It's hiding under 
the case of many appliances in the form of a 
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transformer. Don't store disks near power sup­
plies, refrigerators, printers, etc. K:ep all 
magnets miles away from your eqwpment: And 
don't place disks near a telephone. Every t~me a 
phone rings, it sends out waves of i:nagnet.1sm. A 
disk resting under a telephone (besides bemg 
uncomfortably compressed) is a sitting duck for a 
friendly phone call. 

M anufacturers tell us to treat disks as if they 
were eggs. In fact, disks are very resilient to 
abuse. Data processing people delight in relating 
favorite horror stories about how an apparently 
unrecoverable disk was salvaged. Here's my 
favorite: 

l was preparing to load a very useful BASIC 
utility program when I noticed someone had 
spilled a soft drink all over this prized, uncopy­
able disk. The gooey mess had jelled, like glue, 
and the disk wouldn't even turn inside the jacket. 
My heart sank, as I realized the disk was irretriev­
ably lost. 

My boss came in response to my cries and 
appraised the situation. He cradled the mangled 
disk in his hands and declared: "This disk can be 
saved." I shook my head in knowing disbelief 
and surrendered the magnetic victim. 

I watched my boss as he undertook what I 
figured was a mission of folly. First, he took a 
good, working, but blank diskette. He carefully 
slit the edge of the jacket (see Figure 1) and 
removed the blank disk from the envelope. 

He then did the same with the damaged disk 
and carefully placed the syrup-covered victim on 
some paper towels. Discarding the previously 
removed blank disk, he brought the hopeless disk 
to the sink. To my surprise, he held it under a 
stream of water, and washed it with detergent! 
After carefully rinsing off the suds, he left it to dry 
on the paper towels. 

To make a long story short, he inserted the 
newly cleaned disk inside the envelope he had 
earlier readied. A piece of tape sealed the slit. 

You guessed it - the disk worked! I inserted 
it into the disk drive and it loaded perfectly. I was 
amazed! 

To be fair, though, I would have to say we 
were very lucky. 

W hy was the recovery of the disk so important? 
The reason is that you've banked a lot of informa­
tion on a disk. A disk can hold 170K, so you have 
a lot to lose if that disk crashes (fails). 

This is a real threat to a small business. Insur­
ance will pay for loss of equipment caused by fire 
or theft, but the information stored on the de­
stroyed disk is worth hundreds of times the cost 





Figure 2: 
Track/Sector Layout - I/a Surface 

figure that disk-based games can cost at least $30 
each. There are some insurance policies that pay 
claims for lost data, but some disks are irreplace­
able (manufacturer out of business, discontinued 
software, etc. ). 

With so much potentially priceless i ~f~rma­
tion on a disk, we should, indeed, treat 1t like 
fragile china. 

(Sectors are subdivis ions of concentric tracks.) 

Luckily, there's one thing you can do to save 
yourself in case you lose ~our disk lib~ary: make 
backu p copies of all your important disks . Most. 
computer systems have some way of duplicating 
a disk. If it is your own programming, you can 
just SAVE the program to several disks. To be 
really secure, you should store the backups in a 
different location, perhaps even in a fireproof 
safe. Many a programmer has breathed a hea~y 
sigh of relief upon discovering that there was m­
<;leed a backup copy of that irretrievable program. 
Next month: Copy Protection And Piracy G 

of the disk. Not only do you lose your investment 
in expensive commercial software, but you lose 
the countless person-hours it takes to restore the 
lost information. Some data processing faci lities 
have had to reenter tens of thousands of question­
naires. 

COMPUTE!'s Gazette 
Toll Free Subscription Order Line 

Even if a home computer user loses only his 
or her games, that's still a catastrophe when you 

800-334-0868 
In NC 919-275-9809 

ur Vic 20™ or Commodore 64™ Computet 

our Own Weatherman 
The 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. hum1d1ty, 
and atmospheric pressure: plots 
hlslorical 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 
St99.95 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. 
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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 1n check or money order payable to 
Vaisala. Inc. Include name. address. telephone num­
ber, your computer model (VIC20orCommodore64). 
and program preference (tape cassette or floppy disc) 

Or call to ll free to place your order. 
Major credi t cards accepted. 

Dealer inquiries invited. 

1-800-227-3800 ext H·A-W·S 
VIC 20 nna Commodo•o 64 nro trademarks or Commodore e1oc1<onics ~rd 

Learn/Teach 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 cond111ons. 
HAWS Includes an instructive 
software program and a com­
plete user's manual that teaches 
mc1eorological terms and equa­
tions to allow anyone to quickly 
grasp weather concepts either at 
home or in the classroom. Sim­
ple plug-in components and 
easy hookup also means you 
can free up your computer at 
any time for other duties. HAWS 
1s a great educational tool for 
anyone. Order today 

~+j VA S LA 
VAISALA INC 
2 TOWER OFFICE PARK 
WOOURN. MA 01801 



F ul I y screen-oriented 

Horizontal and vertical scrolling 

Terminal mode - never seen before on a wordprocessor 

• lmbedded commands 

B LIZ TEXT - S UPER WORDPROCESSOR 
for t he Commod ore-64 

- ON SAL E NOW! -

• Fully saeen~riented. up/down, left ind right 
saolling - Uppe< ind lower case 

• More t~n 70 command1 
• Full 1/0 compatibility with Commodore perlpherall 

Upper nnd lower case 
• Works with pr1M:tically ovory printer on tho market , 

user definable printer control command1 
• INCLUDE command allows handling large files 

on up to 4 diskettt-s or on c:auette. 
• Build in terminel software for electronic m1il and 

notworklno. Tolecommunlcations mode, upload and 
downlOld, scve on disk or camtte. 

• Dynamic formatting, lmbedclcd comm1nd1 
• Single key11roke for dllk directory and error channel 
• Prc>gram COmH on di1k or cassene 
• Double line spacing, left and right margin justification, 

centering, page numbering, and practlcally everything 
one expects from a good word processor. 

Order # 4965 
AVAILABLE NOWI 

Manual only (62 paga) 

MACROF IRE 
Editor /Assembler for the Commodore·64 

O N SAL E NOW 
AVA ILABLE IMMEDIAT E LY 

589.00 
529.95 

One outstanding tool, conilning of 3 powerful elemenu 
combined into one efficient 1><ogram I 

I.I Fully screen-oriented Edi tor (more than 70 
commands) 

2.) Very last auemblor with macro capabil ity 
3.) Machlno Language Monltor 

Assembly can be nartec.1 from the editor. Tron1lates in 
3 pusei. More than 1.000 lable1, screen oriented/no lino 
numbers, terolhng, oncludes dl$k l rle1. 
Practfcally everything tho l8rlous mach ine language 
programmer needs everyday I 
Manual only S 19.95 
Order # 4963 589.00 

..... 

T H E GREAT BOOK OF GAM ES, VO L.I, • 
by Franz Ende 
46 programs for the Commodore 64 
Introduction to graphics and sound. How to program 
your own 91me1. Wa)king pictures, anim1tlon, high 
resolution graphla, programming t ips and tricks, hints 
tnd useful subroutines for the 1le9inner and ldvanced 
programmer. Thl1 book is a MUST for ovory C·64 owner. 
Come and get it - It's yours for only S 9.95 
Ordet # 182 128paves 5 9.95 
Programs from the book on disk . 
Order # 4988 S19.95 

MO RE ON T HE S IX T VFOUR, l>y H.·C. W&Qnor 
How to get the mon ou t of your powerful Commo<loro 
64. Vory lmpartant 1ubroutlnos, tricks and hinu In 
mlChine languaoo for your C·64 . How to modify DOS. 
How to connec1 a parallel and seri1l 1><inter. How to 
dosign your own terminal program for communiC01t lon 
and networking . Dig into 1/0 for C01ssc11e and disk. 
Order # 183 S9.95 

Pr09ram• from the book on dill< 
Orde< # 4989 ' 519.95 

NEW PRODUCTS 
Wiich out 101 our new bookl, software and add-on1 to 
come soon. ON SALE NOW! ·· ORDER TODA YI 

How to program in 6502 Machino Language on 
your C-M • by S. Roberts (Introduction) 
Orcler.!: 184 512.95 

Commodore·64 Tune-up, Vol. I, by S. Roberts 
How to o•pand ond cu11omize your C·G4 . 
Ordor # 185 5 12.95 

Small Businoss Programs for tho Commodore·64 
by S. Robtru 
How 10 make monev using your C·64. Marling list, 
Invoice -writing, 1nven1ory, simple wordproceuing and 
much more. 
Order # 186 S12.95 

8 LIZTEXTll8 
tradtrnatk of E LCOMP 
PU BLI SHING, INC. 

Commodoft-64 and 
VIC·20 art trademarks 
of Commodo<e 
Bu•ineu Mech Ines. 

Dealor and Distr ibu tor 

inquiries are invite d . 

Ha rdw are Add-Ons: 
Parallel printer interlace KIT Order # 4990 S 19.95 
Oiroct Connect Modem KIT Order# 4091 A>k 1.p•i•• 

Univenal Expetimonm Board Order # 4970 S 9.95 
Expansion Board, space for four ox· 
pcrlmontcr boards(boud only) Order # 4992 S 29.95 

For y our V IC·20 
Tricks for VICs S 9.95 
Unlvorul E•perimenter boerd 

PAYMENT: check, monoy order, VISA, MASTER 
CARD, Euroclleck, ACCESS, lntefl>•nk 
Prepaid ordeu add 5 3.50 for shipping (USA) 

ELCOMP PUBLISHING. INC 
63 R ed rock Lane 

Pomona, CA 9 1766 
Phone: (7141 623 8314 

Telex: 29 81 91 

55.00 hancUfng for C.0 .0 . 
All orders ouu lde USA: add 15 % sh ipping, Callfor· 
nia rosldonu Add 6.5 % HIOl tax. 



HOT WARE 
A Look At This Month's Best Sellers 

And The Software Industry 

Kathy Yakel, Editorial Assistant 

Th ls 
Month 

Last 
Month 

Commodore 64 Entertainment 
1 Jumpman (Epyx) 
2 Frogger (Sierra On-Line) 
3 Gridnmner (Hes Ware) 
4 Fcrt Apocalypse (Synapse) 
5 Temple of Apshai (Epyx) 
6 Sword of Fargoal (Epyx) 
7 Telengard (Avalon Hill) 
8 Supercuda (Commdata) 
9 Pegasus Odyssei1 (Commdata) 

10 Pakacuda (Commdata) 

Commodore 64 
Home/Business/Utility 

1 
3 
7 

4 

WordPro 3 Plus/64 (Professional) 1 
Turtle Graphics (HesWare) 
Quick Brown Fox (Quick Brown Fox) 
Inventory Management (Timeworks) 
Money Manager (Timeworks) 4 
TOTL. Text (TOTL) 10 
Household Finance (Creative Software) 8 
HES Writer (HesWare) 7 

Commodore 64 Educational 
1 Facemaker (Spin naker) 2 
2 Kids On Keys (Spinnaker) 
3 Word Race (Don't Ask) 
4 Dungeons of the Algebra Dragons 

(Timeworks) 
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Last 
Month 

1 Gridmnner (Hes Ware) 
2 Amok(UMI) 
3 Escape MCP (Commdata) 
4 VIC Men (Star Tech) 
5 Ape Craze (Commdata) 
6 Cl1oplifter (Creative Software) 
7 Apple Panic (Creative Software) 

VIC-20 Home/Business/Utility 
1 
2 
3 
4 
5 
6 

1 
2 
3 
4 

Quick Brown Fox (Quick Brown Fox) 8 
HES Writer (Hes Ware) 2 
HES Mon (Hes Ware) 3 
TOTL.Label (TOTL) 6 
Household Finance (Creative Software) l 
TOTL Time Manager (TOTL) 

Primary Math Tutor (Commdata) 
Touch Typing Tutor (Taylormade) 2 
Square Pairs (Scholastic) 
English Invaders (Commdata) 

Continued on page 56. 
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As Commodore hardware prices continue to 
drop, the software market spreads out even . 
more. New owners are discovering old favontes 
that had begun to lose their positions on our 
HOTWARE list. This month, we see a resurgence 
in popularity for some of these programs, and 
some surprise debuts by others. 

Commodore 64 HOTWARE 
Epyx continues to maintain its presence in the 
entertainment category. Jumpman claims the No. 1 
position for the third month in a row; Temple of 
Apshai and Sword of Fargoal take fifth and sixth . 
Though it did not make the list, Upper Reaches of 
Apshai sales reportedly picked up again. Hes­
Ware' s Gridrunner, after falling off the list two 
months ago, is back up in the No. 3 spot. And 
Commdata returns with three games in positions 
eight, nine, and ten: Supercuda, Pegasus Odyssey, 
and Pakacuda. 

Appearing for the first time are Avalon Hill's 
Telengard, a multilevel adventure game, and Fort 
Apocalypse, by Synapse, an underground heli­
copter rescue adventure. 

Four of the eight best sellers in the home/ 
business/utility category are word processors. 
Holding the No. 1 position for the third month in 
a row is Professional Software's Word Pro 3 
Plus/64. Quick Brown Fox has appeared on the list 
before in the VTC-20 business category, but ap­
pears this month for the first time in the No. 3 
position for the Commodore 64. TOTL. Text and 
HES Writer continue to fare well. 

Turtle Graphics, which came in third on the 
September list and dropped off last month, is 
back again- this time in the No. 2 spot. 

Spinnaker again claims the top two positions 
in educational software with Facemaker, last 
month's second-place finisher, and a new entry, 
Kids On Keys. Debuting in third and fourth place 
are Word Race, by Don't Ask Software, and 
Dungeons of the Al~ebra Dragons, from Timeworks. 

The educational software market is beginning 
~o spread out as lots of new programs are being 
introduced and tested by consumers. It's difficult 
to dominate in a situation like this. It will be in­
teresting to see if the leaders can continue to hold 
their p·ositions. 

VIC-20 HOTWARE 
Creative Software's Choplifter, which has held the 
No. 1 position in the entertainment category for 
the last three months, has finally been knocked 
out of first place by Hes Ware's Grid runner, which 
has also been on the list since HOTWARE pre­
miered in August. Commdata, which made a 
comeback on the Commodore 64 list, takes third 
and fifth place with Escape MCP and Ape Craze. 
Star Tech debuts with VIC Men; Amok, by UMI, 
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and Apple Panic, by Creative Software, make 
return appearances. 

Quick Brown Fox regains its No. 1 spot in the 
home/business/utility category after disappearing 
from September's list. The remaining positions, 
with the exception of Creative Software's House­
hold Finance in fifth, belong to Hes Ware and TOTL 
Software. TOTL's Time Manager appears for the 
first time. 

Commdata and Scholastic are fast becoming 
contenders in the VTC-20 educational category. 
Commdata takes first and fourth positions with 
Primary Math Tutor and English Invaders. Scho­
lastic debuts with Square Pairs in third, and Taylor­
made' s Touch Typing Tutor moves up a notch to 
claim second. 

Honorable Mention: Terminal 
Software 
We don't have a specific program to rank in this 
area, but telecommunications is fast becoming a 
common use for home computers. Several 
sources mentioned to us this month that terminal 
software packages are very popular. None has 
taken the lead so far. 

The Changing Marketplace 
Our HOTWARE sources are valuable to us in two 
ways. First, the figures. In order to produce a 
credible, balanced list, we get monthly unit sales 
figu res that range from ten unHs a month to 
thousands. Of course, the greater the monthly 
volume, the more weight they carry in our caJ­
cuJations. 

But this is not to say that our sources who do 
not move a great deal of software every month are 
not as important. What we learn from them is 
how consumers feel about what is going on. Dis­
tributors generally do not spend a lot of time talk­
ing to individual users. But owners of small com­
puter retail stores do - they know what frustrates, 
aggravates, and delights their customers. And 
they must respond to their customers' needs 
quickly in this market. 

Our sources who manage small computer 
retail stores are responding to the changing 
demands in several different ways. Some have 
retreated from the software business entirely in 
the face of discount competition from mass mer­
chandisers. Some have dropped only their lower­
end hardware and software, and returned to con­
centrating on business and higher-end personal 
systems. One source moved her business to 
another part of the country to see if the market 
was any more receptive there . And one source in 
the Midwest, who got the jump on the low-end 
market in her area, is moving into larger quarters 
and offering both sales and service. e 



Commodore® owners: 
"THE FUTURE IS HERE. '' • • 

Distributor 
Inquiries 
Invited 

Will yoU/ printer inttlfface pass the Commodore• printer test? We don't think sqff OUTS wiL 

The CONNECTION"' is truly the ultimate parallel interface for the 
VIC20'"/COMMODORE 64'". This fully intelligent interface plugs into the disk 

(serial) socket just like the standard printer and you can easily assign it any 
device number. It will provide virtually TOTAL EMULATION of the 

Commodore' printer including all standard graphic characters (normal or 
inverse), column tabbing, dot tabbing, graphic repeat, dot addressable 

graphics. cursor up/ down mode, and more. It responds to all of the 
standard commands (PRINT#, OPEN, CLOSE, etc.) to insure software 

designed for the Commodore~ printer will operate with the 
CONNECTION'". In the TOTAL TEXT MODE, it will work with 

virtually EVERY PARALLEL PR INTER with standard Centronics 
configuration. All this plus: 

11 A 2K Printer buffer 
21 Full LED Status indicators. 
31 Complete Built in self test 
41 Printer reset switch 
51 Adds Skip ovor perf, margin set. prog rammable line 

length , program list format com mands t o your printer. 
61 No ncod for oxtra cost . special tape loader for graphics. 
71 A ll features oasily accessed from sof tw are 
81 ASCII conversion, TOTA L TEXT. EMULATE. and TRANS­

PARENT M odes 

To take full advantage of your printer's special features. please specify the printer type. Available for STAR 
MICRONICS, STX80, EPSON, OKI, NEC, PROWRITER, BANANA, SEIKOSHA, RITEMAN, GEMINl10X and 
others. ONLY $119.00 Complete (Additional ROMs are available if you should ever change printers) 

TYMAC SAYS, 

NOTE: We solicit hardware and software Items for the VIC20 & CBM64. Royalties, license fees. or OtJUight pusclwes 
can be negotiated. Commodore & VIC20 are trademarks ol Commodore Business Machines. 

13428 RT 23 
BUTLER, NJ 07405 201-838-9027 

"We'll Pay* For Your Mistake" 
That's right. by providing you with a $50 credit toward our Connection,. 
interface. After receiving thousands of calls that asked '"BUT WHAT DO 
WE DO WITH OUR OLD ONE?", we now have the answer. Send in 
your old interface plus a good reason why you want ours, and we will 
send you the Connection !LIST $119 less $50 Credit) for $69.00. 
This is strictly a one time offer and TYMAC CONTROLS CORP 
may WITHDRAW it at any time. It is only for END USERS 
that are dissatisfied with their interface and is invalid to all 
DEALERS and DISTRIBUTORS. Offer good only in the 
USA untrl 1/ 84. Oller void where prohibited or taxed. 
Connections sent prepaid MASTERCARD, VISA, or COD, 
plus shipping and handling. Send old boards to TYMAC 
OFFER. BOX 31, RIVERDALE, NJ 07457 
•p1ym1n1 /$ in th1 form of er.mt 1ow1td purebas1. 



INSIDE VIEW 

Dale Disharoon & 
Jim Bach 

The Programmers Behind 
Hey Diddle Diddle 

Kathy Yakal, Editorial Assistant 

Microcomputers have 
enormous potential as 
educational tools. Some 
schools have been using 
them for years; home 
computer owners are 
beginning to explore the 
educational possibilities 
of their machines, too. 
Here's a look at a very 
popular educational 
program - Spinnaker 
Software's Hey Diddle 
Diddle - and the pro­
grammers behind it. 

publish entertaining edu­
cational software fo r home 
use. Spinnaker currently 
has severa l programs that 
are being hailed by many 
retailers, distributors, and 
users as the best they've 
seen yet. Two programmers 
are responsible for one of 
Spinnaker's biggest suc­
cesses, Hey Diddle Diddle: 
Dale Disharoon, 27, and 
Jim Bach, 17. 

Tired Of 
Teaching 

Up to now, the toughest 
competition for commer­
cial software has been in 

Disharoon's involvement 
with educational software 
began about three years ago 

Jim Bach (left) and Dale Disharoon jamming in the 
backyard. 

when he was teaching a 
combined class of kindergarten, first, and second 
grade at a small school in Manchester, California. 
The school had bought an Atari 800 fo r the stu­
dents to use; Disharoon bought an Atari 400 to · 
learn programming on his own. 

the area of games and business programs. 
Up to now, that is. In the last few months, 

companies that had previously ignored the edu­
cational market are vying for positions in the 
educational categories of best-~eller lists, and new 
companies are starting up to fill the gaps in the 
market. 

A good example of the latter is Spinnaker 
Software Corporation, recently organized to 
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Soon, he started writing computer programs 
that replaced some of the more repetitive lessons 
he had to teach every year. To Disharoon, the 
process of creating a lesson was valuable, but he 

-
411 



If our 
word processing software 

is so great, why are we 
giving it away? 

COMMODORE 

o IJ:o ~ FRERE 
~~ SOFTW~ 

~Wi >~~~· ~~ 
~ ~ 1~---:::::::--·-~ 

~/. ~ ~Ll 

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

As the leader in price/performance peripherals for 
Commodore 64™ and VIC 20~1.1 we want you as a loyal cus· 

tomer. So to encourage you to sample our 
add-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 
WOAD MANAGER • • • • • • 
Word Pro~ • 
Quick Brown Fox"' • 

·Most standard serial or parallel pnnlers 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 ••11111•••­
format, your printed product 
duplicates screen output 
precisely. You see center· 
ing, left justrlication and 
other features as they 
will pnnt. 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 ~ 
CO R POR AT IO N-~ 

Price/ Performance Peripherals 
Commodore 64 and VIC 20 aro trademarks ol Commodore Eloc1ronics, Lid 
Quick Brown Fox is a trademark ol Ou1ck Brown Fox 
WordPro is a registered trademark of Profoss1onal Software, Inc. 



grew tired of teaching some of the same lessons 
time after time. 

Disharoon realized he had a knack for 
creating good educational programs due to ~is 
background in teaching and his newly ~cquued 
programming skills. He began to sell his crea­
tions, first to the Atari Program Exchange (an 
Atari-managed collection of user-written pro­
grams), then to The Learning Company, and, 
finally, to Spinnaker Software. 

Tired Of Teachers 
Enter Jim Bach, a teenager from upstate New 
York who was pretty discouraged with the tradi­
tional educational system. So discouraged, in 
fact, that he dropped out of high school, and then 
was asked to move out of the house by a father 
who couldn't understand his son's passion for 
computers and lack of interest in traditional 
schooling. Ironically, it was Jim's father who had 
sparked his interest in computers by buying him 
an Apple three years before. " Everything I've 
done has been inspired by my father," says Bach. 

Bach's father, incidentally, is Richard Bach, 
author of the best-selling book Jonathan Livingston 
Seagull. 

Jim Bach and Disharoon met when Bach was 
working for an office supply store in Iowa, 
writing and reviewing programs. Disharoon had 
been looking for someone to translate his pro­
grams, and Bach was looking to get into the com­
mercial software business. 

" I'm in training right now," explains Bach. 
Disharoon creates the concept and initially pro­
grams a new educational game on his Atari, then 
Bach translates the program for Commodore 
computers. 

"When I was learning about Commodore, I 
got a Toronto phone book and called every Butter­
field in the book until l found [Commodore expert] 
Jim Butterfield," says Bach. "He was extremely 
helpful in my learning process." 

Recawng A Childhood Game 
Disharoon got the idea for Hey Diddle Diddle from 
a school game he had played as a child. Someone 
would write a familiar poem on a large piece of 
paper and cut it up so each line was separated. 
Students would queue up in front of the class, 
each holding one line of the poem, and the class 
would rearrange them so the poem was restored 
to the right order. 

"The game actually helped students in three 
different areas of understanding: reading, logic, 
and poetry," says Disharoon. 

In Disharoon's version, Hey Diddle Diddle con­
tains 30 eight-line poems that the player has to 
rearrange. A line lights up on the screen, and the 
player uses a joystick to move it to the correct 
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A screen from Hey Diddle Diddle 011 the Commodore 64. 

place. When the verses are finally rearranged, a 
picture illustrating the poem (drawn by Santa 
Barbara artist Robin Bush) appears on the screen 
and a song plays. 

Computers As Teachers 
Disharoon's most recent project for Spinnaker 
was Alphabet Zoo, introduced at the Summer Con­
sumer Electronics Show held in Chicago in June. 
"Basically, it helps accomplish what kindergarten 
and first-grade teachers spend a whole year do­
ing: teaching the alphabet and how to read," says 
Disharoon. 

Yet he does not believe that computers can or 
should replace human teachers. "When I was 
teaching, I liked to sing and dance with the kids 
and help them get to know each other," he says. 
"There are very important social aspects of edu­
cation that computers cannot handle." 

Bach agrees that computers may be capable of 
taking over many of the repetitive tasks now per­
formed by teachers. "Before that happens, 
though, computers have to be a lot less technical 
and foreign," he says. " They will have to contain 
a tremendous amount of knowledge and actually 
be able to teach. Most educational p rograms that 
are available now, with the exception of CAI 
[Computer-Aided Instruction], don't actually 
teach - they just let you practice something you 
already know." 

Bach says he might have stayed in school 
longer if educational computer technology was 
more sophisticated, and if he had been allowed 
more freedom to learn by using computers. 

What's Educational? 
Three elements are necessary to make an educa­
tional program, according to Disharoon: it must 





teach, be fun, and be easy to use. "Some educa­
tional software is too game-like and not educa­
tional enough. And some is just like a book on a 
computer - all text." Disharoon tries to achieve a 
happy medium. 

He also tries to write games for children 
that he himself likes t0 play. "After you've writ­
ten a program, you end up playing it hundreds of 
times while you're refining it," he says. 

Disharoon's next project is an adventure 
game in which the player can program the actual 
environment of the game. It will use a combina­
tion of text and graphics; all the rooms, creatures 
and other variables can be created and edited by 
the player. The game will be suitable for ages 12 
and up. 

Does Disharoon consider this an entertain­
ment or educational game? 

"The act of anything where a child creates is 
educational," he says.• 

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? H so, COMPUTE!'s Gazette 
W<Jllts to hear from you. 
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Perilous Adventure In 
Search of the Sacred 
Tablets. 3-D graphics, 
ten sklll levels. Game 
can be saved & 
continued later. 

WALL S1'REET . 
A competitive game of 
financial speculation 
based on realistic 
financial models for 1-4 
players. No special 
investment knowledge 

W/1#-......W""-• required. 

Presidential 
Campaign . 
You have been 
nominated for the office 
of President of the 
United States. You must 
formulate & conduct a 

I'!!!!!!!!~ nationwide campaign to 
1il win the confidence & 
• support of the American 

voters. 

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 along! 
Can you accept our challenge? 

_. lli."r.r• ..... -- __ ... ·-· -~-
- ~ .. r._ • . _,,, 

A Check Recording. 
Sorting and Balancing 
System. Can be 
interfaced with THE 
MONEY MANAGER 
to transmit actual 
expense data directly 
to your Budget 

Ill~=-~ Program. 

D t .. Manag r 
A General Information 
Storage and 
Retrieval System­
with Exclusive 
" X-SEARCH " 
Feature. 

Write for the FREE 
illustrated TIMEWORKS 
catalog. 

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

EDUCAlilONAL 

~1111!\COll oi ll1c 

'4ftlgclWR 
• ~rRgon~ 

An Adventure-In· 
Learning Game, A 
Challenging and 
Enjoyable Way to 
Develop Algebra 
Skills. 

l=ililiti-i.ttil!lll9 J+F' 
A Series of 7 Manage­
ment Information 
Programs flexibly 
designed to accom· 
modate all small 
& medium size 
business accounting 
requirements. 
Each Ti meworks 
Program is designed 
to be extremely 

u-.;;;;....;i:.:.i...::..i easy to use by 
anyone familiar or unfamiliar with 
computers, or even the principles of 
accounting. Create your own unlimited 
array of reports-easily & Quickly. 
YOU select the information you 
want. and YOU determine the 
sequence of the Report Column 
Headings. All the features you need to 
business effect ively and efficiently. 

Your favorite distributor should be stocking TIMEWORKS programs by now. If he doesn't have what you 
want, just call us direct on our Toll Free Line: 800-323-9755 and we'll arrange to get it to you. 

Tl~I You DP.serve the Best! 
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Chicken Little 
Jeff Wolverton 

,1\\1,u.1n 

"Chicken Little" is an action game for the 
unexpanded VIC-20 and Commodore 64. The 
author, who is 15, wrote the original program 
for the VIC. VIC users should be sure to read 
the section headed, "Special Instructions." 

Probably everyone is familiar with the childhood 
tale of Chicken Little_ It is, of course, about the lit­
tle chicken who was hit on the head by an acorn 
and then jumped to the conclusion that the sky 
was falling. (Though that reaction may seem a bit 
neurotic, the story caught on.) 

The game "Chicken Little" is a simulation of 
the tale. But in this re-creation, the sky really is 
falling. Your goal is to keep too many fragments 
from tumbling to the ground. You'll have to be 
nimble on your feet and adept at hurling stones to 
survive unscathed. 

How To Play 
In the VIC-20 version, you control Chicken 
Little with four keys: I= Up, M = Down, J = Left, 
and K=Right. Because the program scans the 
keyboard with the PEEK statement instead of 
GET A$, you can hold down a key for continuous 
movement. 

The Commodore 64 version uses a joystick 
plugged into port one instead of the keyboard. 
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Chicken Little's vertical movement is 
restricted to the bottom four lines of the screen, 
and horizontal movement to the screen's width. 
The top line is reserved for the score and number 
of chickens left (you start the game with three 
chickens). The rest of the screen is filled with 30 
randomly placed pieces of sky_ 

Detailed instructions are included in the 
program, but I'll summarize them here. 

Basically, pieces of sky- blown around by 
wind - fall down at you randomly. To protect 
yourself (and to save the world), you must hit 
them with stones. On the VIC, press the space 
bar to throw a rock; on the 64, press the joystick 
fire button. You can also heave rocks at stationary 
pieces of sky before they start falling. If more than 
eight pieces of sky get by you and hit the ground, 
the sky has fallen and the game is over. 

Each time you clear the screen of sky 
fragments, you advance to the next level and the 
sky falls faster. Also, with each new level, the 
number of pieces that can fall before the game 
ends is decreased by one. On the unexpanded 
VIC, it's possible - if you're very good- to run 
up a score so large that you'll overflow the 
memory. But even if you're that good, it would 
take a long time. 

Special Instructions 
The VIC version of Chicken Little is broken into 



First Star Ras4 
Fernando Herrera, designer of ASmO OfASETM and 
our design team again define "State of the Art~' 
Superior graphics, real-time animations:M multiple 

ewGames. 
screens, intermissions, arcade-quality sound, 
innovative gaming, challenge and excitement­
we deliver it all! 
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The Source for Computer Books 

A GUIDE TO 
PROGRAMMING 

THE COMMODORE 
COMPUTERS 
Bruce Presley 

A numE m 
PAOl3AAr:lr:1 1~13 THE 

COr:lr:IDOC1AE COr:lPUTEAS 

This comprehensive manual offers readers all 
the guidance needed to program Commodore 
Computers in BASIC. 
• Step-by-step instruction on game 

programming, color graphics, files, the disk 
operating system. 

• Structuring correct, easy to read programs. 
• Fundamentals of programming, decisions 

and loops, nested loops, subscripted 
variables, string functions, data types. 

• Review exercises, problems and solutions. 
A Lawrenceville Press Book 
Van Nostrand Reinhold $15.50 

People who know computer books 
know B. Dalton. 

700 B. Dalton Booksellers nationwide. 
Check your Yellow Pages. 
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The ~ky is falli 11g i11 lnrge cl111 11ks toward Chicken Little (VIC 
vers1011). 

"Chicken Little" on the Commodore 64. 

two parts to save memory. The first part (Program 
1) prints instructions and loads a custom 
character set of 12 characters. If you're using tape, 
it then automatically loads and runs the next part 
(Program 2), which contains the actual game. 

Tape users : Type Program 1 and SAVE it on 
cassette. Then type NEW, enter Program 2, and 
SA VE it on the same tape immediately after 
Program 1. 

Disk users: SAVE both programs on the same 
disk. RUN Program 1. When the screen says, 
"Press Play On Tape," press RUN/STOP instead 
(but not RUN/STOP-RESTORE), and LOAD 
Program 2. Type RUN and the game will start. 

Because of the Commodore 64's larger 
memory, it was possible to combine the 64 ver­
sion into a single program that requires no special 
loading. 

See program listings on page 182. e 









"Marti1111 Prisoner" is a clever text 11dve11ture game that fit s 
in a11 1111expa11ded VIC-20. 

the room. The computer then waits for you to 
type a command, consisting of one or two words. 

For example, you could type GO NORTH to 
move north. If there is a book in the room, you 
would type GET BOOK to pick it up. Type 
INVENTORY at any time to see a lfat of the 
objects you are carrying. AU commands and 
nouns can be abbreviated to the first three letters. 
You can list your INVENTORY by typing INV, for 
instance. 

Although Martian Prisoner is a short adven­
ture game, you must solve several puzzles to win. 
It's a good way to prepare for the more elaborate 
adventure games available commercially for Com­
modore 64s and VIC-20s with expanded memory. 

(Editor's Note: If, after hours of play, you're 
still stumped and desperate for the solution, write 
to COMPUTE!'s Gazette . Depending on the de­
mand, we may publish a blueprint of the Martian 
cruiser and the solution to the game in a future 
issue.) 

Starting a game of "Martia11 Prisoner" on tile Co1111110-
dore 64. 
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VIC Emulator For 64? 
Well, sort of. Program 2 allows one version of 
Martian Prisoner to work on both the VIC-20 and 
Commodore 64. To adjust the 64' s 40-column 
screen to simulate a 22-column VIC, 64 users 
should type in Program 2 in addition to the game 
listing. VlC users should not use Program 2. Program 
2 creates a machine l~nguage program which 
forces the 64 to PRINT within a 22-column format. 
It will not support any other VIC functions, 
however. Martian Prisoner wiU work on the 64 
without Program 2, but words will break in 
strange places and the text will be harder to read. 

Be sure to save Program 2 on tape or disk 
before running it. When you type RUN, the 
routine activates itself. Should you need to reac­
tivate it at any time, enter SYS 828. (By the way, 
this program might work on other all-text VIC 
programs, too.) 

Tape Copies 
If you would like to save the time of typing in 
Martian Prisoner, send a blank cassette, self­
addressed mailer with postage, and $3 to: 

Alan Poole 
4728 King Road 

Loomis, CA 95650 
See program listings on page 185. 8 

COMMODORE 64 
SOFTWARE 

FROM 

tfJJ1flr/i!!.{'!re 
BOX 3435 • LONGWOOD, FL 32750 

SEE YOUR DEALER OR CALL US AT 1-800-327·7172 
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FRED D'IGNAZIO, 
ASSOCIATE EDITOR 

There's A Creature 
In My Computer! 

The Lobsters Under My Bed 
When I was a kid I used to go to sleep at night 
with my hands pulled up inside the sleeves of my 
pajamas, and my feet tucked inside two layers of 
socks and a pair of slippers. I did this to hide my 
fingers and toes from the lobsters that lived under 
my bed. 

These lobsters weren't just average creatures. 
First, they didn't need to live in water. Instead, 
they could somehow survive under my bed -
along with lint, dust, dirty clothes, copies of Mad 
magazine, science fiction books, and potato chip 
crumbs. 

Second, if they got hungry, they didn't look 
for regular lobster food. Instead, they liked to 
munch on.crumpled, smelly socks. (There were 
lots of those under my bed.) But their favorite 
food was fingers and toes - dirty fingers and dirty 
toes. 

I went to bed at night convinced that lobsters 
really did live under my bed. I was afraid that if I 
fell asleep and accidentally let my hand or foot 
slip over the side of the bed, one of the lobsters 
would leap out, pinch it off, gobble it up, and 
disappear back under the bed. 

The lobsters had never been known to attack 
clean fingers and clean toes. But I never con­
sidered taking a bath. Instead, I bundled up my 
toes and fingers, and slept in bed all scrunched 
up like a sunburnt spider . If a lobster wanted to 
make a meal out of me, it w.as going to have to 
work for it. 

I shared my bedroom with several lobsters. 
But we weren't alone. There was also a night­
marish creature who lived underneath my 
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dresser. He would come out from under the 
dresser when my mother turned out the hall 
light. He always hid in the shadows. In fact, he 
was a shadow. Real slithery, dark, and tricky. He 
was all body. No head. 

And then there was the creature that lived in 
my closet behind my dress shirts and Sunday 
school pants. I called him the Closet Beast. He 
was one of those shy creatures. He only came out 
at night when I wanted nothing to do with him. 
During the day he probably killed time pretend­
ing to look like a bow tie or the pair of brown 
dress shoes I hated. 

Between me and all the creatures, the bed­
room was crowded. I wished that some of the 
bedroom creatures would move out. But if they 
had they would have bumped into the creatures 
in the other parts of the house. The worst of these 
was the Ghoul who lived in the cellar, under­
neath the stairs. 

I hoped and prayed I would never meet the 
cellar Ghoul. But one night l<:ame very close. It 
all happened because I was a sleepwalker. I was 
so bad that my mother had to bolt all the win-

......... """' ....... -· dows each night before she went 
to bed. She was afraid I might 
climb out one of them and try to 
sleepwalk on the two-foot ledge 
that rimmed the roof. 

Thanks to my mother I never 
did any sleepwalking on the 

I screamed. I screamed again. And again. 
I woke up the whole house with my scream­

ing. Moments later, the basement light came on. 
My parents came flying down the stairs and 
found me huddled under my blanket, wailing like 
a ninny. 

When they dug my head out of the covers, I 
pointed toward the stairs. My parents investi­
gated. They didn't catch the Ghoul. But, they did 
find, hiding under the stairs, a very scared kitty 
cat. 

There's A Creature In My 
Computer! 
I used to see creatures in every shadow or dark 
corner of my life. I saw so many creatures because 
I had a crazy imagination. 

How about you? Do you have a crazy imagi­
nation like mine? Do you see ghosts in wisps of 
smoke? Do you see sleeping giants inside craggy 
mountains? Do you see fang-toothed monsters 
staring up at you out of gutters and hollow 
stumps of trees? Have you seen the skinny 
creature who lives inside your medicine cabinet -
the one that feasts on stale toothpaste? 

With a little imagination you can see creatures 
everywhere. And, with a little imagination, you 
can create a creature inside your computer. The 
creature (he, she, or it) might even be living there 
now. You just have to bring it to life . 

roof. But I did sleepwalk a lot in- The Ghosts In The Machine 
side the house. And I sometimes Your computer is a perfect place for a creature to 
ended up in some pretty strange live. After all, it's already full of ghosts. The 
places. ghosts are other people's programs. 

One night I woke up and im- Some people think that programs are just 
mediately knew something abstract lists full of information and commands. 
wasn't right. I had my pillow These people are wrong. A program is - or can 
and was wrapped up in my be- much, much more. 
blanket like a mummy, but I Every program that is written has a person-
wasn't in my bedroom any ality. Most computer programs written in the past 
longer. I was someplace else, had dull personalities. But they don't have to be 
someplace very, very dark. And dull. 
damp. And moldy smelling. Where does a program's personality come 

I rubbed my fingers on from? It comes from its creator, the person who 
something hard underneath me. thought it up and typed the commands into the 
I realized I wasn't in bed. I was computer. 
on a dusty concrete floor - the The program is a reflection of its creator's 
basement floor. And I was right imagination. 
next to the stairs where the If the person has a dumpy, dull sort of imagi-
Ghoul lived. nation, then the program will be dull. It might 

As dark as the basement have the personality of a stuffed shirt or toad. 
was, the space under the stairs Most business programs have toady person-
was even darker. I couldn't see alities . 

.-it.JE~~anything, but I could sense that On the other hand, if the person's imagi-

1;1~~=1111r I was not alone. Something was nation is creative, weird, and funny, then the pro­
there with me. And it was com- gram will be creative, weird, and funny, too. 
ing closer. (Does this remind you of a few game programs 
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you have played?) 
Programs are the ghosts inside your com­

puter. So why not turn them into real ghosts, 
goblins, ogres, zombies, dragons, and other 
creatures? You can take the creatures that live in­
side your imagination and load them into your 
computer. To create the creatures you just write a 
program. To bring them to life you just type RUN. 

Turn On Your Imagination 
Warning: If your imagination is having a bad day, 
you'd better stop here and wait. The creature 
we're going to create this month is 99 percent 
imagination and only 1 percent program. The 
creature is simple, but it can still seem real - if 
you use your imagination. 

A Simple Creature 
Turn on your computer and type: 

20 PRINT "GRRRR!I" [Press the RETURN key.] 
You have just created a creature inside your 

computer . You don't know what it looks like. You 
don't know if it wears a ski cap and orange polka­
dotted socks, or how many warts are on its nose. 
But you do know two things: it's there and it's 
not very friendly. 

To see if I'm right, type RUN (and press 
RETURN). What does the creatu.re do? It says: 

GRRRR!! 
Not too friendly, is it? 
What happens if you add a new line to the 

creature's program? For example, type: 
30GOT020 

Now type RUN. What happens? This time 
you see: 

GRRRRI! 
GRRRRll 
GRRRR!I 
GRRRR!! 
GRRRR!! 
GRRRR!! 
GRRRR!! 
GRRRRll 

Now you've created a creature that is really 
unfriendly! (To stop the creature from growling, 
press the RUN/STOP key.) 

So far, the only way to get your creature's 
attention is to type RUN. But you might want to 
say something to the creature. To do this you 
have to teach the creature to listen. To make it 
listen, type: 

10 INPUT A$ 

Change line 30 to say GOTO 10. Your whole 
program now looks like this: 

10 INPUT A$ 
20 PRINT "GRRRR!!" 
30GOT010 
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Type RUN. 
The program begins running, and the 

creature wakes up. He is looking at you. He is 
waiting for you to say something. (The computer 
has printed a "?" on the display screen. Imagine 
that the creature is sprawled in a dungeon inside 
the computer. He is just waking up. He looks 
dazed, and has a big"?" over his head.) 

This is your first chance to say something to 
the creature. In fact, he won't make a move until 
you say something. 

But what do you say to a creature? 
You can try insulting him by saying some-

thing like: 
YOUR FEET SMELL! 
Or you might try giving him a command like: 
DON'T EAT ME! 
Or, you can try to be friendly and ask the 

creature a question, such as: 
DO YOU LIKE PIZZA? 
Think up a message, type the message, then 

type RETURN. What is the creature's answer? He 
says: 

GRRRR!! 
He says "GRRRR!!" because it's the only 

thing he knows how to say. He's a very dumb 
creature. No matter what you tell him, he always 
growls. He's a real grump. 

To make him say something else, you have to 
teach him. What sort of new things can you teach 
your creature to say? What sort of things can you 
teach your creature t0 do? 

Next Time: New Creatures 
This time we created a very simple creature. Next 
time we'll see how we can create a creature that 
surprises you. He'll make scary creature sounds. 
And he 'll have a creature face . 

I'll help you build creatures and turn them 
loose on other members of your family. But I' d 
really like to see what creature you can come up 
with on your own. 

Write a short program and make a creature. 
Then, no matter how crazy the creature is, send it 
to me. Send it to: 

Fred D'Ignazio 
2117 Carter Road, SW 
Roanoke, VA 24015 

Dream up strange, funny, and unusual crea­
tures, then turn them into programs and send 
them to me. I'll print the best programs in this 
column. 

Be like a magician pulling rabbits out of a hat. 
Pull the creatures out of your imagination. Then 
pop them in the computer and bring them to life . 

You can send me any kind of creature at all. 
Except for just one kind. 
Don't send any lobsters. G 



That's an easy one: HesWare'M educational software. . 
The children witti the most answers in school are usually the children who enjoy learning. 

HesWare helps develop your child's interest in learning by making it fun. And along the way, develop 
familiarity and proficiency with computers-a skill that 1s becoming more and more essential to success. 

HesWare educational software combines enjoyment with a creative learning experience. Unlike 
video games, HesWare educational programs involve your child- and that keeps their interest. Whether 
it's creating colorful and artistic pictures with Turtle Graphics, 
making up funny faces with Facemaker,1M or helping America's 
favorite canine, Benji, save kidnapped scientists (and learn 
about the solar system in the process,) or any of the programs 
in our education library, HesWare gives your children a positive 
attitude toward learning and technology. 

It's not expensive to give your child a headstart on the 
future. HesWare programs are available for most popular home 
coml?uters, including the Commodore VIC 2o;M Commodore 64;M 
Atari~ and I BM~ 

HesWare educational software. Just one of the 

Pleases the 
tough 

customer. 

ways HesWare is expanding the computer experience. And u in 
expa~dingyour child'? horizons. Look for them at your Ti8Sr;are ... 
favorite software retailer. 
Human Engineered Software, 150 North Hill Drive, Brisbane, CA 94005 
800-227-6703 (in California 800-632-7979) Dept. C20 

ltt11'1•1t" 1 1r1d1111"~ ol """'' " E•1••t11td Sohwue fact,,.11.tr 11 a u10t°"'~ ot SOIM••t• Soh'A1•l VIC 20 ind COIM'Odoit 61 are 111dc01arh 
ol Co"'"'odoll Eltcuon1u lid Al11111a1t1rs1t1td lndtll'll' ol Allu. Inc 18'1 is • ltll\lfltl ll•dt,,.ar~ of lntt1n11 .... 1I Bus'"m Mach nu 
C l983 



Munch math 
Gerald R. Anderson 

"Munchmath" is an above-average math drill 
program that entertains as it teacftes. Because 
of its multiple difficulty levels, it is suitable 
for a wide range of ages. There are versions 
for the unexpanded VIC and Commodore 64. 

To keep a young person's interest, an educational 
program has to be fun to play. "Munchmath" 
presents an arcade-style character that relies on 
the p layer's correct answers to math problems to 
s tay ahead of n ghost that is trying to gobble him 
up. 

The program begins by asking for the player's 
name, the type of problems wanted (addition, 
subtraction, multiplication, or division), and the 
starting level of difficulty. Problems are then pre­
sented on the screen for the playe r lo a nswer. 
Each correct answer scores ten points and moves 
" Munchie" one s tep closer to the power prize. . •······· 

? 

12 
t 8 -

LL'Jtl= 2 

lAl£S"S sco~ : 88 

Practicing simple addition witlt "M1111cl1111nllt," 64 version. 
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The ghost, however, stays in hot pursuit only 
three steps behind. After 15 correct responses, 
Munchie eats the power prize and the tables are 
turned. Munchie chases the ghost across the 
screen, eventually catching him and scoring a 
bonus of 100 points. T!1e difficulty level then ad­
vances one notch higher and new problems a re 
presented. 

The ghost moves into action when the player 
gives a wrong answer. First, the correct answer is 
displayed fo r the player to s tudy. Then the ghost 
advances one s lep closer to Munchie. Three in­
correct answers and the ghosl catches poor Mun­
chie and gobbles him up. This results in a loss of 
50 points and a return to the next lower level of 
difficulty. 

If a Q is typed in response to a problem instead 
of a numbe r, lhe game stops. A scoreboard is 
printed which shows the number of problems the 
player has been given, the number answered 

Practicing easy 11111/tiplication with lite VIC version of 
" Muncl1111nl/1." 

( 

.. 
I 



" Out of thin air they begin their rampage. 

Wave after wave they tumble toward y,ou 
when you least expect~them! ., ' 



tired of software thot doesn't work? 

reach up 
&turnover 
to ... TM 

@~~. ~&@E~ 
created with ovr spec1ol 
commmment co Quohcy . . 
because we really core. Unlike 
most software even novice 
computer users will be able 10 
enjoy oil of 1he benefits withov1 
any of 1he hassles! 

DIORHYTHM+ 
CIO>SK ll<c<hytM> wilt) ovdto teedt>o<k {, 
<.-OmpQtobility {OM_potiSonS. Plus. OUtS 
wilt g:ve YOU the opt}on cl o pftntecl ~t. • 

(onel.te only i 4 ,$0 {with .3K QI more) 

((or /lnoly111 Repo<M9 h?<e<nl G<Ol)n C, 
mot'llCOr Oj)<HO""'J eff1C101\(y (, C.0$l o/ 
OWl><!<lhlp lrl(lu(j.n9 COt ll>Wron<E'. 
poytN>nu . coxes 6 JKense te-es os we.It 
cs t t'POlfS. It c$s~intj(J~s™H betw~ 
~0""9 G .ow.ne<lll/p com • .A9o!n, OUf5 

wi!l gtve jl<XJ Clle optk>n 0( pn<>ted "IP<>'t> • 
(os.seue VetSK>n 24.;5,0 

°'"' ""'"°" 27.,0 

E:SP•Calc 
tEl...,r<>n.c SP<C'Odlh~c PloM•l\9 
(olculOtOt) 
NDw y0u con cetcuJcue- ony H:Xeodi.heet 
wsle~ Aow1 c.od col\Jll'lllS O<<' i.tn.u>d only by 
~ tr)O(hif\e's m«nocy. An t-xc~t 
tool fO< ~cod'~"""" 
c:t*vfQtlons Yw cori ("V("(I mo.Ke 
P'lf'Ced CCjl'<!I ol )'OUt 1po:O<ld!heE>t> ' 

~OSS~lt(' Ven.ion •$.SO 
0.>k Ve<>>Qn 47 ,,0 

•o., °"Y Commod0te'"compo<>C'c PMe<>t 

Each of our programs hos 
been tested and re-tested 
ovet and over again. Our 
notional testing network 
eliminates any problems 

. . . . ·,· .. 
I • • 1 • .... ,. 
·.· ~ .. , .. . . . . . . 

•' ·: . 
. •' . 

.. . ··. . . . . : . ..... .. 
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,. ,• .. .. . . .. . · .. , ' 
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... •" 

.. . . . 
.. . . . . . 
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'.: . . .. . . 
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.. 
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OEFORE they reach you. · · · • · -· · · · · 

~=r.-~~i~~~~~l~s~~t7r,g ·: .... :··: ·: .'·d. :~'~ ,'.': 
format will do the rest. . · · · • ., · · ... ~ · · · 
MOsrer<o1d o<>d - • • ' • ' • •• • a !!l! • • '. 
VlSA cvstOtnl'<> , _ .... : '• , , : '·~: •• • : 

p!eQ>eoddJ% · ... . : • • • >· ; . .. , '.• 
(618) J97-J660 • • . • • • • • . • 

----------------~~~~-~-~-Product ordered _____ _ 

0 VIC·20'M 0 Commod0fe64'M 
0 Disk 0 Cossette 

Amount enclosed-----

Address - ------
01)1 Stote_ Zip __ 

~ Phone Number ( ) 

LJ l..J\::'.l '@ MC or VISA II------

@@ 
Expiro11on dote _____ _ 

Q lnt~onk II (MC}----­
Missou11 residents odd soles tax 

inc. 120Lynnhoven • Oe-lteville IL 62223 

correctly, the number answered incorrectly, and 
the percentage of correct answers. The player 
may then choose.to resume the game or to end 
play. 

The program has been extensively tested by 
my six- and eight-year-old daughters, as well as 
the neighborhood children, and its appeal holds 
up very nicely. 

Munchmath fits neatly into an unexpanded 
VIC. (There's also a version for the 64.) It uses 
custom characters, so you should remove any 
memory expanders you may have on your VIC, 
unless you know how to rearrange the memory. 

If you want to avoid the drudgery of typing 
in the program (VIC version only), send a blank 
cassette, a stamped, self-addressed envelope, 
and $3 to: 

Bob Wallace 
6649 TJ11mderhead Lane 
Placerville, CA 95667 

(Since I'm in the Navy and frequently gone, 
my friend Bob WaJlace has volunteered to make 
copies.) 

Program Description 
Here's a breakdown of the program (VIC version): 

Lines 10-35: Initialization and delay 
subroutines. 

Lines 40-50: Answer-checking. 
Lines 55-60: Print titles computer-style. 
Lines 65-145: Generate problem and print it 

in proper format. 
Lines 150-180: Ghost ca tches Munchje. Gen­

erate sound effects, subtract 50 points, and reduce 
difficulty level . 

Lines 185-235: Munchie reaches the power 
prize and chases the ghost. Bonus of 100 points, 
advance to next leveJ. 

Lines 240-255: Move Munchie and Ghost. 
Lines 260-275: Print level and score. Clear old 

answer from screen . 
Lines 280-300: Print scoreboard at end of 

game. Restart or end program. 
Lines 305-345: Special characters . 
Lines 350-385: Titles. 
Lines 390-445: Get player's name, choice, 

and level. 
See program listings on page 186. e 

Young People 
COMPUTE l's Gazette wants to know 
what today's young people are doing 
with computers. We want our readers 
to know. too. 11 you've written an in­
teresting program for the VIC-20 or 
Commodore 64. share it with us. 

, 

• 



ForVIC20 

Fast, Fast 
Relief From Expensive 

Software Blahs. 
t;lesware List But For 

Price You I 

Shamus(CT) 
Gridrunner (CT) 
Pro1ec1or (CTI 
Tur Ile Grdpt11c~ (CTI 
For1 Apocy.1IP'><' (CT) 
NecrorT1<1ncl'r !CTI 

Slrus 
Final Orbi1 & Bumper Bash (CTI . 
Rcp1on (CT) . . . . . .. .. . . .. .. 
Bandits (CT).. . .. . . .. .. .. . 
Type Auack (CT) . . . . . . . . . . . 
Turmoil (CT) 

And l ast Bur Nor Least 
Quick Brown Fox 
Pracricalc (T) 
Pracbcalc (0) • .. • . . . . .. . 
V1data (T) . . . . 
V1calc (T) 
Ultima Escape (T) .. 

EPYX 
Temple of Apsha1 CTI 
Sword of l'ar!JOlll (T) 
Crush. Crumbll•. Chomp (T) 
R L>SCUI? <ll Rig.>! (T) 

Creative 
Chopllher (CT).. . . ... . 
Astroblilz (CT) . . ..... . .. . . . .. . 
Serpen1inc !CT). 
Terraguard 
Black Hole All ThreeJU5t S30 
V1deomanl11 (CT) (3 pack only) 
Ra1llo1el 
~hold flMOC<' (T) 
Household FlMnce (D) 
Household Anance Ccn 
Home lnven1ory (Tl 
Home lnven1ory CD) . . . ... . . . 
Home Office (T) .. .. .. . . .. .. 
Home Office (D). . 
Hongman I tangm111h 

Broderbund 
A E. (CT) 
ScaFox(CT) 
Skyblazcr (CT) 

Wtzware 
Elecll'Onlc Party (T) . .. .... ... . 
Square Pairs (T) 
Turtle Tracks (T) 
Your V'ic 20 ITl 

YES AND HARDWARE AT 
UNBEATABLE PRICES! 

WICO Joysticks 
Boss. .. . .. . .... . .. . 
BatS1ick . .. .. . .. . . . . . .. . . . .. 
Red Ball . . . .. . . ... . . .... . • . . 

Card'co Peripherals 
3 Slo1 VIC Mo1her B . 
6Slo1 VIC Mo1hcr B 
16KVIC 
Cass lnierface VIC 
Prmter ln1crfoc1> 
VIC and COM 64 
5 Slot COM 64 . .. .. . . ..... ... . 

$40 
$40 
$40 
$40 
$40 
S40 

$40 
S40 
$40 
$40 
S40 

$65 
$40 
$45 
s:~o 
$ 15 
$20 

~o 
s:m 
$30 
$30 

$30 
$30 
$30 

$30 
$20 
$25 
$30 
SIS 
$20 
$30 
$35 
$12 

$40 
$40 
$40 

$30 
$30 
$30 
$30 

$20 
$30 
$35 

$40 
$100 
$80 
$40 

$80 
$70 

Graphics Tablets 
Koalapad VIC 20. 
Koalapad COM 64. 

(This month only!) 
.. .. .. . $125 

.. .... $ 125 

$26 
$26 
'$26 
$26 
$24 
$24 

$25 
$25 
$25 
$25 
$25 

$45 
S26 
'$29 
$ 19 
$ 11 
$13 

$24 
$19 
$19 
$19 

'$ 19 
$ 19 
$19 

$19 
$13 
$1 7 
$19 
$10 
$13 
$19 
$22 
$10 

\24 
'S24 
$24 

$19 
$19 
$19 
$19 

$12 
$17 
$18 

$26 
$65 
~2 
S26 

'$52 
$43 

$60 
$60 

--

Monitors 
BMC 12· Gr.ien 
BMC 13" Composilc Color 
USI 12" Amber . .. . ... . . . 

Printers 
Alphacom 40 Column 
\\lith VIC or COM 64 Cable .... 

Books 

'S 1()() 
'S:l9<) 

. $249 

$160 

$77 
$280 
$149 

$ 119 

COM 64 Ref Gulde $20 $14 
VIC20 Re1Gwd(' $17 $12 
ElemenlaryCom64 SIS $10 
Elemen1ary VIC . $ 15 $10 
Mos1 from your VIC . .. ... . .... . $ 10 $ 7 
Uslng COM 64 .. .. . .. .. ....... $11 $ 8 
Zap Pow Boom ... . . ... . .. .. . . $13 $ 9 

"Such-A-Deal! 
Software~' 
903 S. Rural Rd # 102 

Tempe. AZ. 85281 
TO ORDER FAST. FAST 

CALL TOLL FREE: 
1-800-431-8697 

For lnfOtrT'41lOn Only (602) 968·9128 

-
For Your Commodore 64! 
Broderbund 

Chopt:h\'r !CTl 
S.•.ifoJo. CCTl 

Creative 

List 
Price 

$45 
$40 

/\slrobhll (CT) . . . .. . .. .. .. . .. . $35 
Moondusl(CTI . .. .. . .. • .. . .. . $35 
Tmshman (CT) . . . . . . .. .. .. .. . $35 
S.we N Y (CT) . . . $35 
I lotOCll<lld r1nancc (T) S30 
Houwhokl r1nance (D) $35 
Hom~ l1wcn1ory (T) $ 15 
Honw lnveniory (OJ $20 

Synnpse 
Pro1t•c1or (D& T). . . . . . . . . • . . . . . $35 
Shamus (0& T). . . . . • . . . • • • . $35 
5<.>nnnel (0& T). $35 
Mo'!J(>llD&l l $35 
1>1..rb,ID&Tl S35 

Spinnaker 
Tur lie Tu1or (CTI $40 
P,11111brmh (CT) $30 
F.icemaker (CT). . . . . . . • • . . . . $30 
Della Drawing (CT) . . . .. .. , . . . . $35 
Fraction Fever (CT) . . . . . . • . . . . . $35 
Up For Grabs (CT). . . . . .. . . . . . $40 

EPYX 
Jumpman (T) $40 
Jumpman (0) $40 
Temple of Ap;hal (T) $40 
Upll"r Reaches of Apsha1 (T) • $20 
Curw of RA (T) $20 
Sword of Fargoal (T) . • . • • . . . $30 
Sword of Fargoal (D) . . . . . • . . . . . $30 

Hesware 
Hesmon 64 (CT) .. .. • .. .. , .. $40 
Grldnmncr(CTJ .. . .. .. .. $40 
64 For1h (CTl . • . . . $60 
Turtll! Grnphlcs II (CT). $60 

OEM 
13ug Crusher (CT) .... , • .. . . . . $33 
Sidestep Allen (CT) . . . . . . . . • . $33 
Close Encoun1ers (CT) . • . . . • . . . $33 
Doi Gobbler (CT) .. .. .. .. . .. .. $33 

Sierra On Line 
Froggcr CTI $35 
Froggi>r ID) S35 
J3wbrcdker (CT) $35 

Tlmeworks 
Inventory Mgml. (D) . .. ... . . .. . $79 
Accts. Receivable (0).. . ... . . . .. $79 
Accts. Payable (DJ . . .. . .. . . . ... $79 
General Ledger (0) . . . . . . . • . . . . $79 
Cash Flow Mgmt. (DJ $79 
Pr0<Jr11mmers Kil (D) $25 
Da1<1 Manager (D) $25 
Money MaMger (D) $25 
Roblx.'l'S L.os1 Tomb ID) $25 
Elec11onlc Checkbook (0) $25 

And Last But Not Least 
Quick Brown Fox. .. • .. . S65 
Praclicalc 64 (T) .. .. .. .. . .. . .. . $50 
Praclicalc 64 (D)... . . . . . . . . SSS 
Conlincn1al's Home Acct . . . . S 79 

Ordering & Terms· Send ushlcr ch\.'Ck. money order or bank wire ITansler PersonnUCo checks allow 3 wks bank clea rance All prices are wuh cash discoun1. 
add 3% VISAiMas1erC11rd Accoptcd Prices subjecl to change Provide phone II wllh order. Shipping Sohwnrc Add $3.00, Hardware Add $ 10.00 
Arizona residents add 6% sales IUX. Rc1ums musl have <1u1horlultlon II (call 602-968°9128 (or authorluit!on II). All returned merchandise subject 

10 restocking fee & musr come wllh a// orlginal packaging No rclurns allowed a her 30 days from shipping da1e. 

Bui For 
You! 

$27 
$24 

$22 
$22 
$22 
$22 
$19 
$22 
i.10 
'S l3 

$2 1 
$21 
$21 
$21 
$21 

$24 
$18 
$1!! 
$2 1 
$21 
$24 

$25 
$25 
$25 
$13 
$13 
$19 
$19 

$26 
$26 
$39 
$40 

$22 
$22 
$22 
$22 

$22 
$22 
$22 

$49 
$49 
$49 
$49 
$49 
$17 
$17 
SIS 
$17 
$16 

$45 
$33 
$36 
$45 



VIC Super Expander 
·Graphics 

Kenneth Knox 

Want to see some stunning graphics on your 
VIC? If you have a Super Expander car­
tridge, type in this short program and you 
might be surprised to see what effects are 
possible . 

Here's how you can show off the amazing 
graphics which can be created with the VIC-20 
using the Super Expander cartridge. 

Polar figures, in which the points are part of a 
circular function, may be formed in many ways. 
In lines 120, 140, and 150 of this program, we see 
one way to generate unusual point curves. 
Chords (lines connecting points of a point figure) 
are drawn using selected points. This program 
combines these functions in an unusual way. 
When you type RUN, fascinating patterns are 
drawn continuously until you press RUN/STOP­
RESTORE. Pressing RUN/STOP alone will freeze 
a pattern on the screen. 

How It Works 
Lines 40 - 70 - Initialization and graphics 

setup. 

BO COMPUTE/'s Gazette November 1983 

Lines 100 - 170 - Put points (x, y) into 
memory in an array and 
plot the points. 

Lines 200 - 220 - Draw the patterns as a 
series of lines with selected 
points of the point figure. 

Lines 230 - 250 - Utility parts of the 
program. 

Several modifications are interesting. Replace 
line 40 with : 

40 B=500: L=O 
The new point figures now look much the 

same but are drawn differently. The line figures 
vary also. 

Another option is to change line 100 to: 
100 FOR Z=12 TO 20 

This will create more complex point figures 
with symmetrical features. 

There are no unusual techniques here, so it 
should be easy to recreate these figures on any 
computer with high-resolution graphics. 

See program listing on page 195. e 
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THRESHOLD,™ LUNAR LEEPER,™ 

,wy ELIEVlE 
EYES11

iv 

CROSSFIRE™ CANNONBALL BLITZ™ 

ACTUAL VIC 20 SCREENS 
They said it couldn't be done. Boy, You' ll find the best graphics ever 
were they wrong! available for the Vic 20 in games that 

your city from reincarnating invaders 
in CROSSFIRE!M Evade a CANNON­
BALL BLITZ™ to climb through three 
stages of action to defeat the 
Redcoats. 

are already hits on the Apple and Atari. 
Think of it! Brilliant graphics and the 
fastest action this side of reality. 

Survive wave after wave - 24 
different levels - of intruding 
aliens in THRESHOLD. 
Rescue your space pals from 
the hungry LUNAR LEEPER™ 
and head for the eye. Save 

Sierra On-Line's assortment of the 
best the brightest and the fastest 
Believe it! 
THRESHOLD,™ LUNAR LEEPER,™ 
CROSSFIRETM and CANNONBALL 
BLITZ™: A whole new look for the Vic 
20! Available at your local dealer. 



Aardvark Attack 

Last month, COMPUTE!'s Gazette published 
"Aardvark Attack," an educational game for 
the unexpanded VIC-20 originally written by 
Todd Heimarck. This month, we have an up­
dated version for the Commodore 64, translated 
by Mark Sugiyama, Programming Assistant. 
Here's a summary of how the game works for 
those who mjssed our last issue. 

Mutant aardvarks from Andromeda are attacking 
Earth with unique weapons - alphanumeric 
bombs. There are 26 types of bombs, and each re­
quires a different defense on your part. Typing 
the letter M, for example, sets up the defense 
against M bombs. The same tactic applies to the 
other 25 letters of the alphabet. 

The aardvarks are attacking Earth's ten 
largest cities, numbered 0 through 9. Once you 
set up the defense, you have to decide which city 
is being attacked. 

Keyboard Practice 
"Aardvark Attack" isn't designed to teach touch­
typing, but it will give you practice on the 
keyboard if you 're just learning to type. For 
youngsters, it can teach letter and number 
recognition. 

Experienced typists should enjoy Aardvark 
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A11 "A-bomb" drops toward city 1111111/Jer 3 in "Aardvark 
A flack" for /he Com111odore 64. 

Attack, too. It uses the entire keyboard and in­
cludes variable speeds that will challenge anyone. 

Rules Of Play 
Your job is to type the correct letter, and then the 
correct number. The letter of the bomb about to 
drop appears in a "radar window" in the upper­
right corner of the screen . When it appears, type 
it. If you miss, try again. When you get the right 
letter, the fa lling bomb reverses colors. Then you 
must look at the row of numbers representing 
cities at the bottom of the screen and type the 
matching number to destroy the bomb. 

The selectable speeds range from easy to 
nearly impossible. The fas ter games award more 
points. 

Parents or teachers can do the typing for very 
young children who are just learning their letters 
and numbers. The child can call out the letter or 
number for them to type. 

See program listi11g on page 191. a 



ANNOUNCING 
ANEW GAME 
·SO ORIGINAL 
YOU NEED INSIDE SECRETS 
JUST TO SURVIVE ... MUCH LESS WIN! 

N_ow In Every Dragon Haw~ Pac~age: Free Strategy Cards. 

Great new game - great new way to 

play. You are the Dragon Hawk, soaring 
to attack- and escape from - a host of 
flying monsters. Each time 
you press the trigger on your 
joystick, the hawk's wings 
flap, lifting you into position 
to dive, talons extended. 

One pounce and another 
phoenix bird or flying iquana is reduced 
to a mere floating feather. But if you 
fail to get above your enemies ... zap! 
You've had it! And you've got to avoid 
the massive lightning bolts, too. 

Finally, on the seventh level, you come 

Commodore 64 Is a trademark of 
Commodore Business Machines. Inc. 

face to face with the dragon himself. But 
you won't be alone. 

To get you there faster and make play­
ing Dragon Hawk more fun 
than any Commodore 64 game 
ever, you'll have help at your 
fingertips. Strategy cards with key 
tips on crucial parts of the game 
are included free in your package. 

Get your claws on Dragon Hawk right 
away. Its a thrill so new and different 
you may never come down. 

You'll find Dragon Hawk for the Com, 
modore 64 with disk drive at your local 
dealer now, or write to UMI direct. 

United Microware Industries, Inc. 
3503-C Temple Avenue 
Pomona, CA 91768 (714) 594-1351 



64 Timepiece 
Joe DiNicola 

In the premier issue of COMPUTE!'s Gazette (July 
1983) we published "VIC Timepiece," a clock 
program originally written for the unexpanded 
VIC-20 by Joseph D. Wright. A reader, Joe 
DiNicola, has translated the program to work 
on the Commodore 64. Following is an adap­
tation of the original article. 

Here's something for your computer to do so it 
won't get bored when you're not using it. The 
program is patterned after the plastic rolling-ball 
clocks often sold in department stores and gift 
shops. 

Unlike usual clocks, "64 Timepiece" keeps 
time by stacking balls on racks representing hours 
and minutes. Every minute, a ba ll from the bottom 
of the screen is carried to the top of the screen 
and rolled off the ramp. The ba ll fa lls onto the top 

//'s 12:59 - nll the racks are filled with balls. 
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rack, where it represents one minute. When the 
rack accumulates five ba lls, four of them return to 
the bottom of the screen and one rolls onto the 
middle rack. 

Each ball on the middle rack represents five 
minutes. When this rack fills up with 11 balls -
and when the top rack overflows again - all balls 
but one re turn again to the bottom of the screen. 
The remaining ball rolls to the lower rack, where 
each ball represents one hour. 

When the hour rack fi lls up with 12 balls -
and when the two upper racks overflow - a chain 
reaction is triggered as all the racks empty into 
the bottom of the screen, leaving only one ball in 
the hour rack. This is the changeover from 12:59 
to 1 :00 (see photos). 

To read the dock, you start with the lower 
rack and work your way up. Si·x balls on the lower 
rack mean it is at least 6:00. Then add up the balls 

Balls from the top rack stnrl tumbling riow11, triggering 
chain reactions on the lower racks ... 

, 

-
) 





.. . until nil the racks nre e11111lied, except for u11e ball 011 //re 
hour rack - i11dic11ti11g 1 :00. 

on the two minute racks. If the middle rack is full, 
and if there are three balls on the upper rack, it is 
6:58 (55 + 3 = 58). 

When you first run 64 Timepiece, it asks you 
to set the time. Jus t fo llow the instructions and 
enter the correct time as a three- or four-digit 
number withv11t n co /011, such as 658 fo r 6:58. 

See program listing on page 189. (I 

Simply hook up ADDON 
to your Commodore 64. 
Then forget it. 
ADDON makes it easy for 
you to work with numbers. 
To odd. subtract. multiply and 
divide them. 
It even hos omnidirectional 
cursor keys for easy maneuverability. 
ADDON. Because Time ls Money. 
And that's what counts. 

From: CJ 
QUALITY 

c MPurtR 801 s. Victoria Ave .• Suite 105 
Ventura. CA 93003 (805) 656·1330 

IF IT'S FOR THE COMMODORE 64 
AND IT'S GOOD, IT'S PROBABL V 

111 I I 1 • .. /siic~ . •• 1 I 1111 
MANAQEMENT SYSTEM 84 
T nos W'lteg>at.ed 0us1ness program gives you t.ne comput;er power 
once reserved for large corporat.<OnS Cspeb•&ies rca...oe invocing. 

1nvencory control. ano cvscome<- rne~.ng •sw. 0 s>< 187S.915 

FINANCE CAl.C 64 

The leadCC"" n rorne eno bvsnese f tnonc1t;t! u ne 1yws You c o n novc 
uo LO 1440 11,ern~ed u x DQtltieS end pr.,1. 1085 d •ftorent: t.,onc•o l 
ropen;s oro t:>or- gropn6 In o Cld t.oon. '" l<OC!PG ano corrpef't>o as 
many as 12 ovogm.s et O<'IC:o O•Sk see.se 

CATA B
0

ABE 64 
A perfect; record syscem tor ony t:>u6•nes& or norne. It. can store 
up to 1200 records ano nas uo co 20 I .aids 1 or each one. A specia1 
1at:>e1 ano repo<"t oesig-er •S ·rctuoeo. It: can atso rrer-ge w•V> popuiar­
word pr-ocessors 0 1Sl< IB69.Sl5 

GAME OESIGNER 64 

Use to enrnow 16 coriwo Ut'<O oo"'IT' co•or-tul l'>Oc i<or-o...,d Gc:nc'Ona. 
S ovora1 gomu eut>-r-ou1.on.,s 1rclvdad 0•!.ll< 5315.915 

STUOIO 64 SERIES 
Anyone can row c reate rn.J&C as t:>eeui;.h.1• as ttle nnosi:; advarcoo 
prog.-erners covo one year ago!J ..A.1st pla y and tnc corrpui:;er WI~ 
on stantJy wni:.e U'le musoc on the scree<'l. trcluded are powerful 
fear...res Ike t:>IOck rrove. s.ngie note ectit;rig and scror1ong 11: IMll save 
ano r-eca 1. add rn..isoc co your- own pt"Og'ems and ?"n1. leeo sneew 
O<SI< 539.915 

FAMll. Y PAK (3 In 1) 

Tnree o t r;ne f ines& hOme progl"6rns av5'1abe 

• CHECKBOOK EASE 64 

(Al.I.) 18815.915 

Handles over- 1300 trar'6Betocns P nnts stot:en-ent;G, ond atl t:ypoo 
of cneeks. ano 40 e xpense categor- es. IB39.Sl5 

• RECIPE KEEPER 
Sear-ches t:>y 1ngred1ent. c ategory or namo. Calcuiocas 
rreasurernents for d 1tterent. serJJng amounts er"ld P,...•nt.a copies. 

• SPACE MA TH 64 
L earn rnet.h. e)(pOf"e trie un1vorse. dance co Che ~sic ond wot.en 
cne s r>o w . 

BABIES OF THE OIRT 
.O-n eart.hQueke sucks you co &he center o f Che eari:;h. To escape 
you must t:>attle tne B A BIES OF T HE D IRT. But . d on't; moss or o&s 
doomaoay! W ai:;ch ou& tor cneor- mother. 1839.Sl5 

NOTE1 Pl'10Gn/\MS A n(; COMl'>A Tl13LE Wrf H /\LL PRIN 1 LRS ANU u I ILl ~E: 1-ULL·5CREEN P"lQCESSING. 

P.O. BOX BB1, SUN VALLEY, CA 91353 • (213) 768-6646 
~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Skyles Electric Works 
231 E South Whisman Road 
Mountain View, CA 94041 
(415) 965-1735 

AVAILABLE NOW! Call 800 227-9998* * 
For the name of your nearest dealer, 
detailed information or a catalog of products. 
• ·caflfornia, Canada and Alaska, please call (415) 965·1735. 

In Europe: SUPERSOFT, Winchester House, Canning Road, Harrow Wealdstone, England HA3 7SJ, Tel. 01 861 1166 



Conne.ct The Dots 
Janet Arnold 

"Connect The Dots" is an entertaining 
graphics program for young children who can 
locate numbers and letters on the keyboard. 
Originally written for the unexpanded VIC, 
we've added a version for the Commodore 
64. 

As teachers at a small private school, my husband 
and I saw the children anxious to get their hands 
on our VIC-~O computer whenever we brought it 
to class. Unhke many adults, who are hesitant to 
use it or even refuse to touch it altogether, the 
children jockeyed for their turn at even the dullest 
programs we loaded. 

I wrote "Connect The Dots" to provide my 
own children and my preschool/kindergarten 
students with a "game" that could entertain 
while reinforcing their skills at the same time. 

Making Dots Into Pictures 
Here's how it works. The child is given a four­
item menu from which to choose the picture he or 
she wishes to draw. The greater the number of 
dots, the longer it takes to complete the picture. 

A grid appears on the screen. Some of the 
squares contain markings. Tell the child to look 
for the solid dot, because that's what must be 
matched with the coordinates. When the prompt 
"Number?" appears at the top, show the child 
how to press the correct number coordinate and 
hit RETURN. Answering the next prompt, "Let­
ter?", will probably take longer unless the child is 
familiar with the keyboard. 

A wrong number-letter combination is 
answered with a low " uh-oh" sound and the 
words, "Try again." 

After a correct answer, the computer draws a 
line connecting the dots and plays an amusing 
sound effect. A short timing loop delays this just 
long enough for the child to look from the 
keyboard back to the screen to enjoy this reward. 

The finished drawing is accompanied by a 
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sho~t t~ne.a1:ld the remark, "Good job! Draw 
agam? H1ttmg a Y calls up the menu again. An 
N ends the program. 

Working With The Child 
When introducing this activity to a child, a few 
additional explanations may be necessary. Be 
sure to explain the difference between the 
number 0 - point out the slash - and the letters 
OandQ. 

A tot whose visual discrimination is immature 
might ~evers~ letters. Connect The Dots can give 
that child er1Joyable practice in overcoming this. 
If you notice a child confusing 7 and L, for in­
stance, ask, " Is that line walking on the ceiling or 
on the floor?" 

Of course, preschoolers and some kinder­
gartners who are still learning their numbers and 
letters will enjoy naming them aloud to you. 

Children with short attention spans should 
try the pictures with fewer dots. Even then, be 
prepared to help them along or to complete it for 
th~m. ~his isn't all bad, because the time spent 
with chLldren at the computer cat\ enrich your 
relationship and will tell them that their activities 
are important to you. 

There's no time limit in Connect The Dots, so 
don't rush the child. This will be a welcome relief 
to the child who equates computers with tense, 
timed, shoot-or-be-shot action. 

If some children's eyes have trouble following 
the grid from the dot to the coordinates, show 
the children how to trace with their fingers directly 
on the screen. 

Details Of The Program -
VIC Version 
It is important to type this program exactly as 
shown. Too many extra spaces might cause VIC 
users to run out of memory. 

The fourth selection on the menu is a heart in­
scribed with my children's names. Substitute 
your own message by changing line 650. 



~comm * []ATA 
~ comPLITEA HOLISE. HlC. 

EXCITING NEW 
CONCEPTS IN 
EDUCATION 

•Toddler Tutor* 
• Primary Math 

Tutor* 
•Math Tutor• 
• English Invaders 

Games* 
• Sketch & Paint* 

Serving the N eeds of Commodore 
Computers for Four Years. C all for 
the D eale r or Dist ributor Nea rest 
t o You . 

f Commodore 64 • 
vVIC20· .... 

ARCADE STYLE GAMES 
• Supercuda* 
• Pegasus Odyssey* 
• Ape Craze* 
• Escape MCP* 
• Maelstrom* 
• Firing Line* 
• Pakacuda* 
• Centropods* 

HOME UTILITIES 
•Home Accountingt 
•Stock Accounting t 
• Basic Tools t 
•Multi-Level 

Marketing Manager 
(Direct Selling) t 

•Cash Managert 

~comm * []ATA 
~ comPLITEA HOLISE. fflC . 

320 Summit Avenue 
Milford, Michigan 48042 

(313) 685-0113 
Arcade Style Games a rc High Res Full Machine Code. 

"Both ~ Commodore 64 and VIC 20 are Registered Trademarks o l Commodore Business Machines, Inc. 



Co11necting the dots to dmw n lien rt on the VJC-20. (You can 
111odify the program to substitute nny 11n111es in the henrl.) 

Following is a line-by-line program descrip­
tion for the VIC version, giving the starting line 
number of each section: 

1 - Title and instructions. 
10 - Menu. 
20- Draw grid. 
90- Search DATA for starting point of chosen 

picture. 
100 - Read 4 pieces of DATA per dot and POKE 

dot. 
110-Ask for dot's coordinates. 
140 - Response for wrong answer. 
200 - Response for right answer. 
500 - Set up butterfly. 
550 - Set up mushroom. 
600 - Set up dog. 
650- Set up heart. 
900- Response for completed picture. 

1000- DATA for butterfly. 

Figure I: Grid For Designing Pictures 
On The VIC 

0 1 2 3 4 5 6 7 8 9 1011121314151617 

7748 ~~-+-+-l-+--1-+-~~+-~-+--+-+-I 1 
7770 2 
7792 3 
7814 4 
7836 5 
7858 6 
7880 7 
7902 8 
7924 9 
7946 10 
7968 11 
7990 12 
8012 13 
8034 14 
8056 15 
8078 16 
8100 17 
8122 18 

ABCDEFGH IJ KLMNOPQR 
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A completed mushroom, one of four pictures included with 
"Connect Tire Dots" (VJC-20 version). 

1500 - DATA for mushroom. 
2000 - DATA for dog. 
2500 - DATA for heart. 

Designing Your Own Pictures 
Part of the fun of this program is designing your 
own pictures. My five-year-old, Jonathan, con­
tributed the mushroom found in Connect The 
Dots by coloring in squares of graph paper. 

To substitute a picture of your own, design 
one using the accompanying grids. They cor­
respond to the square grids in the VIC and 64 ver­
sions of the program. Remember that most of 
your design should consist of a continuous line as 
in dot-to-dot pictures. Anything else must be 
POI<Ed in when the picture is first set up. 

For the purposes of this article, let us assume 
that you have a VIC and have drawn a clown to 

Figure 2: Grid For Designing Pictures 
OnThe64. 

0 1 2 3 4 5 6 7 8 91011121314151617 

1155 ~-J-~+-1~-+-+-l-+~-+-+-f-+--l-+-1 1 
1195 ~-l-~+-1~-+-+-l-+~-+-+-f-+--1-+-! 2 
1235 ~-l-4--+-1~-+-+-l-+~-+-+-f~-I-+-! 3 
1275 ~-l-4--+-1~-+-+-l-+~-+-+-f-+--t-+-! 4 
1315 ~-l-4--+-1~-+-+-l-+~-+-+-f-+--I-+-! 5 
1355 L.-L-l-4--+-1~-+-+-l-+~-+-+-1~-I-+-! 6 
1395 ~-+--l-+--~-+--+-~-+4-+4f-+-+--H 7 
1435 8 
1475 9 
1515 10 
1555 11 
1595 12 
1635 13 
1675 14 
1715 15 
1755 16 
1795 17 
1835 18 

ABC D EFGH IJK LMNO PQR 



ADVERTISEMENT 

Growing computer industry 
expands authors' choices 

The rapidly expanding personal compu1er industry 
offers grea1er oppor1uni1ies for 1he sof1ware pro­
grammer and author in search of a publisher. 

Yet the grow1h poses its own problem - 1he choice of 
a publisher. 

Herc is a list of quest ions to consider when looking 
for the publisher bcs1-suitcd for your product: 
- How large is the publisher's distribu1ior~ ne1work? 

A publisher wi1h in1crna1ional connec1ions can offer 
more exposure 1han companies limi1cd 10 regional or 
national sales. 
- How will your product be marketed and advertised? 

No matter how good the program is, if people don't 
know about it , it won' t sell. Look for a publisher with 
a marketing buclgel large enough 10 give individual 
auention to 1he program. 

- Does the publisher markc1 programs for more than 
one computer? The days of limi1ed selection in 
hardware are long gone. Limiting programs to one or 
1wo computers can limit sales and profits. Authors can 
increase 1heir share of the marketplace by looking for 
a publisher devo1cd 10 converting programs to a 
variety of popular computers. 
- Docs the publishing house lend 1echnical suppon to 

authors? Some publishers only accep1 programs ready 
for the marketplace. A 101 of good ideas are los1 in the 
long run. The publisher 1hat offers assistance invests a 
greater slake in 1he produc1, the au1hor and 1he success 
of the produc1. 

- Does the publisher offer complete product suppon 
to consumers? In these times of consumer awareness, 
the company 1hat has established a nc1work to answer 
customer ques1ions aboul its produc1s fares better 
than those who do no1 offer this suppor1. 

Each of these services leads 10 greater sales which in 
1urn lead 10 grca1cr profits for the individual 
programmer. 

Sierra On-Linc, Inc. is committed 10 paving the way 
for an au1hor's success. 

Sierra On-Linc's product line is distributed 
worldwide with produc1ion facili1ies in the United 
States, Japan, Aus1ralia, 1he Uni1ed Kingdom and 
South Africa. 

Sierra On-Li nc employs a well-financed, in-house 
marketing and advcnising staff wi1h a knack for 
creating iailor-madc campaigns for produc1s. 

Each program is evaluated by cxpens, who may 
suggest enhancements to improve 1he product and to 
increase its appeal 10 customers. 

Further, Sierra On-Line isn't limited to a single 
computer. The company closely monitors computer 
trends and makes exis1ing produc1s avai lable for 1he 
mos1 popular lines - all to the au1hor's benefit. 

A packet for aut hors wi1h more information about 
the software submission process and our company is 
available by writing Sierra On-Line, Inc., Sierra On­
Line Building, Coarscgold, CA 936 14, or by 
contacting David Siri or Howard Lu1hy by phone at 
(209) 683-6858. 

ARE YOU A 
SMJRT BUYER! 

Por $89.95 this Is a smart buy if you·re looking for a place 
to store your computer. penpherals. and accessories without 
spending a fortune. 

The CS 1632 computer storage 
cabinets compact yet functional 
de.sign lits almost anywhere while 
housing your computer monitor. 
joysticks. software. books and 
peripherals all for only $89. 95. 
The slide out shelf puts the 
computer at the right height and 
position for easy comfortable 
operation. 
The fold up locking door keeps 
unwanted lingers offthe key 
board when not in use. 
To storejoysticksjust tum them 
upside down and slide them into 
the inverted storage rack 
Twist tabs on the back of center 
panel allow for neat concealed 
grouping of wires, while power 
packs rest hidden behind center 
panel on shelf. 

The slide out software tray has room for 14 canridges or cassettes 
and up to 30 diskettes. Most brands of software will fit between the 
adjustable partitions with a convenient hook for the spare key at rear. 
Stand fits Atari 400 & 800. Commodore 64 a VIC 20. Ti 99/4A 
andTRS-80. 
Cabinet dimensions overall 36" high x 33· 7/8" wide x t6" deep. 
Cabinet comes unassembled. Assembly requires only a screwdriver. 
hammer, and a few minutes of your time. 
Choice in simulated woodgrain. of warm golden oak or rich nat4ral 
walnut finish. 

1 I To order CS 1632, send $89.95 to: 
P.O. Box 446 West Llnn OR 97068 

UUTcr For Fast Phone Orders Call 
J 1 l I LU Toll Free 1-300-547..JIOO 

•tfiii!t.l'W Inside Oregon Call (503) 635-6667 

_________ State Zip 

0 Golden oak flnish O Natural walnut finish 
0 My personal check, cashiers check or money order is enclosed. 
0 Bill my VISA"' Exp. Date __ _ 
0 Bill my Mastercard N Exp. Date _ _ _ 
Card Holders Signature _____________ _ 

lmm<cU.llt shlpmm11( Ul •tock I( ~nonal dltclc Is unt, a:low addrtioMJ 2 weeks 
Pri<ou subject to chAnge Sllipm<nt subJ<CI to availability Cabinet shipped un.uu:mbled in 
2 cartons Slups VPS '" coUtct FOB Pol'll4nd. Oregon. 



replace the dog in the listed program. Substitute 
the title "CLOWN" for " DOG" in line 11. This 
changes the menu to read "C = CLOWN". 

Lines 600-610 POKE in the dog's tail and a 
starting square (SQ). Use these lines to POKE in 
your clown's nose, for example. (Hint: Since 
children are a!w~ys asked the coordinates of a 
solid dot, use an open 0 or you will confuse 
them.) · 

To compute the screen memory location of 
the nose, add the four-digit row number to the 
left of the grid to the column number above the 
grid. This same number + CD is your color mem­
ory location. 

POKE in your starting square - use code 
#160, a reversed space - and assign SQ the value 
of the screen memory location of that starting 
squar~. 

Now just figure your DATA. The computer 

A finished butterfly - Co111111odore 64 versio11. 

reads four pieces of data per dot: screen memory 
location (A), color of the line to be drawn (B), 
number-letter coordinates of the dot (E$), and the 
direction that the line will travel to reach the dot 
(S). Figure each as follows: 

First, compute the screen memory location of 
the dot as explained earlier. 

The second number is the color code of the 
line to be drawn. The color code is always the 
number of the color's computer key minus 1 (e.g., 
black=O, red=l, etc.) . 

Third, look at your grid to find the number­
letter coordinates of the dot. The number comes 
first and is found on the right side of the grid. 
Follow this with the letter . Do not separate the 
number and letter with a space. 

The last number is a STEP value. This number 
·tells the computer in which direction the line 
should be drawn. For instance, a line moving 
from left to right travels one space at a time, so its 
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STEP value is 1. From right to left, the line 
moves backwards one space at a time, making its 
STEP value -1. A line traveling diagonally up to 
the left has a STEP value of - 23 on the VIC (or - 41 
on the Commodore 64), since the computer skips 
back 23 (or 41) spaces before POKEing the next 
square. 

Use this diagram to figure STEP values for the 
VIC: 

- 22 

-23 -21 

22 

A horse - 64 version. 

Use this diagram to figure STEP values for the 
64: -40 

39 41 

40 

Figure each dot's DATA in the same manner. 
Separate each piece of DATA with a comma. You 
must insert your new DATA into the proper line 
numbers, so check the program explanation listed 
earlier. Since you are replacing the dog with your 
clown, your DATA will go in lines 2000-2030. Be 
sure to leave the first piece of DATA - C - in line 



COMMODORE USERS For Recreation 
In Education •• • 

Join the largest, active Commodore users group. 
Benef it from: Games designed by teachers and 

classroom tested 

Access to hundreds of public domain 
programs on tape and disk for your 
Commodore 64, VIC 20 and PET/CBM. 

Five games now available on cassette lor VIC 20'~: 

MULTIPLY - ranges within 2 x 2 to 9 x 9. Correct 
answer destroys llying saucer -
changeable time limits. 

ADDITION - Uses same range and format as 
MULTIPLY. 

Informative monthly club magazine 
THE TORPET. 

TIC-TAC-FRAC - plays tic-tac-toe with correct answers 
reducing fractions. 

STATES - drills youngsters through graphic display of 
states. 

RULER - teaches use of ruler in fractions of inches. 
Send $1.00 for Program & Information Catalogue. 

(Free with membership). $ 14.95 each on cassette 

$ 39.95 all five on single disk 

Programs available soon for Commodore 64'"' Membership 
Fees for 
12 Months 

Canada 
U.S.A. 
Overseas 

$20 Can. 
$20 U.S. 
$30 U.S. 

DEALER INQUIRIES INVITED 

Personal ctwtc~s. MaS1orC41d and Visa tP 
accepted: give ca1d number and expiration 
date. Schools may send purchase orders. 

Toronto Pet Users Group 
Department "G" 

""TRADEMARK OF COMMODORE ELECTRONICS LTD. 

ELECTRONIC 
SCHOOLHOUSE 1912A Avenue Road, Suite 1 

Toronto, Ontario, Canada M5M 4A1 
THE ABNEL COMPANY 

• LET US KNOW WHICH MACHINE YOU USE * 0 1983 P.O. Box 397, Grand Junction, CO 81502 
303/245-3997 

COLOR 
PROBLEMS? 

Solve Them With 
The Color Sharpener 

$18.95 
You're not a lone. Thousands of 
Commodore 64 owners have 
'.'tuzzy" col or on their TV. Most 
have interierence 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 ShCIJpener. No soldering 
or wiring ... just p lug the Color 
Sharpener into your 64 and 
PRESTO! The interterence disap· 
pears. Instantly. And i! it doesn't 
work to your satisfaction, just 
send it back and we'll refund 
your purchase price in full. 

DUST PROBLEMS? 
Solve Them With 

Matching Dust Covers 
for Computer, 

Tape and Disk. 
$6. 95-$8. 95 

These a re 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 waste your money on those 
cheap looking. clear plastic. 
static tilled covers. Get the 
quality ones. custom fitted to 
your Commodore computers. 

Available singly or as a matched 
set in beautiful brown simulated 
leather. 

Conunodore 64 and Vic 20 are registered 
trademarks o ! Commodore Computer Company. 

------------, ORDER TODA Y1 
Please send me the following, 
QucmUty hem Amount 

Color Sharpen.er 
@Sl8.95 5 _._ 

Computer Dust 
Covers @58.95 5 _ . _ 

Computer Type. 

1541 Disk Dust 
Covers @57.95 5 _ . _ 

Dataset Dust 
Covers @56.95 5 _ . _ 

Shipping 8c Handling 5 2.00 

S~. State Tax 
(Wisconsin Residents only) 5 _ ._ 

TOTAL s ~ 

U Check or Money Order enclosed 
LI Chcnge to my VISA or MasterCard 

VISA# ______ __ _ 

MasterCcnd # _____ _ 
lnnerBank# ______ _ 

Expiration Date ------

Slgnatute 

SIDP TO, 

Name - - - ------
Addre~ ---------
City ----------
State /ZIP·---------

.... ______________________________________________________________ ..... ____________________ _ 

Bytes & Pieces Dealer Inquiries Invited 
550 W. 68th Street, Wauwatosa. WI 53213, 414/257-3562 
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2000. This is the DATA that the computer 
searches for to set the DATA pointer. 

lf you would rather spend your time playing 
with your child than typing in this program (VIC 
version only), send $3, a blank cassette tape, and 
a self-addressed, stamped mailer to: 

Janet Amo/d 
620Alger 

Owosso, MI 48867 

See program listings on page 192. a 

VIC·ZO 
SOFTWARE 
CATALOGUE 

WIDEST SELECTION AVAILABLE 
la DISCOUNT PRICES 

\Xk offer ~top shopping for all of JQur VIC-20 
software-me newest the lalest and e11en the .. hard to find:· 

• SEND TO: 

) 
Jay Sun Enterprlzes, lncorporatrd 

CleptNo 62 
, 2 l.Jnda Court. Alt>an)c NY 12208 
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HhyB~ 
Computer Games 

HhenYou Can 
Desi4n Your Ownl 

Until now you've only played great computer 
games. Now it's time to create your own, w ith PD l's 
BASIC programming tutorial for beginners, Step By 
Step. 

Our Step By Step is the easiest way for you to 
learn how to program your Commodore 64 com· 
puter. 

How Does Step By Step Work? 
The great thing about Step By Step is that it's com· 

prehensive. Every time you learn a new program· 
ming lesson, your TV monitor d isplays a sample 
program. After each lesson, you're asked to answer 
questions or solve a problem that deals w ith what 
you've learned. And after each answer, the com· 
puter checks your work. 

Step by Step will teach you everything you need 
to know including the following: 
• Printing characters 
• Mathematics 
• RUN and LIST commands 
• STOP and END statements 
• INPUT statements 
• GOTO, IF and THEN statements 
• and much, much more. 

Step By Step comes complete with workbooks, 
practice problems and is packaged in an attractive 
b inder. 

But that 's not all. Later this year, PDI will be intro· 
ducing a complete SAT package and learning games 
for younger children. 

Since 1978 PDI has been helping children and 
adults alike explore the potential of personal com· 
put1ng. Isn't 1t t ime you started? 



Advance Series by WESoft 
Advance Series by WESoft 

Advance Series by WESoft 
Magic Wand 64 • Advance Communication• Pkg. • Com· 
municote with most compu t er~ including mainframes! 
Tran sfer & du mp tex t & graphics. Enhonrn your 1600· 1650 to 
communocote ot 1200+ boud • se lf ·odjusting formal ond 
rotes ( 110- 19, 200). T ruo simultaneous access to p~ripherols 
& auto uplood/downlood, CBM 64 $109.9S 

Advance lSOO Printer Program • Speeds operation c.I 
1515/1525 printer 10 50 cps! Adds full descenders. 

CBM 64 $49.9S 

Advance Serial DOS • Reprogram 1540/ 4 I dosk drive to load 
& save programs twice os lost. Automotoc fil e closure. 

CBM 64 $49.9.S 

Advance Screen a nd Character Set • Expands screen ac­
cess. Scroll 50 rows verricolly, 40· 120 horizontally . Frees 4K 
of memory with improved chorocler set. CBM 64 $49.9S 

Sprite Generator • No b ells , no whistles: more powerful. 
cosier to use, and al a breokthru price! CBM 64 $24.9.S 

Fa1tflnd for the Data1etto -·Find, load and save programs 
01··1ost forword." CBM64 $ 14.9.S 

Program Editor. Rewrote, troubleshoot & debug. wolkthru 
& quocktroce. User deloned function keys. 

VIC 20 or CBM 64 $29.9S 

Character G enerator/Editor • Eos1es1 and most powerful 
ho · rc~ graphics & text thru redeloned characters. 

VIC 20 or CBM 64 $:24.9.S 

Add S2.00 lor shipping ond hondllng. 
For inlormotion or to Ndef' (612) 922-SSOI 

WESoft 4 S 12 hcol1lor Blv d . Suite 202 
Minnoapoll1, MN .S.S416 

M C/VISA occeptud. M1•111. res1denh odd 6% soles lox 

STOP PLAYING GAME~ 
:-.: 

• Calculate Odds on HORSE RACES '" 1th ANY COMPU· ~ reR using BASIC. 
• SCIENTIFICALLY OE RIVED SYSTEM 1eally works. TV 

Stallon WLKY ot Lou1sv1lle, Kon1ucky used this sytcm 
10 p1ed1c1 the odds of the 1980 Kentucky Oe1oy See 
lhc Wall Street Journal (June 6. 1980) ar11c1e on 
Horse-Handicapp1no, This sys1em was w1111en aM 
used by computer expens and Is now be mo made available 10 nome computer owners Tn1s 
method is based on stonng data lrom a large number ol races on a high speed large scale 
computer 23 factors 1a~en lrom the 'Daily Racing Form" were then analyzed by tne 
compu1er 10 see hOw they onlluenced race results From these 23 tactors ten were louna 10 
t>e the most vital on determ1n1ng w1nne1s NUMERICAL PROBABILITIES ol each 011nese 10 
factors were lhen computed and 1nis lorms the ouos ot this REVOlUllONAflY NEW 
PROGRAM 

• SIMPLE TO USE Obtain Daily Ricing Form the day belore the races and ans .... ~1 1ne 10 
questions about eacn hOrse Run the program and your computer will p11nt out ine oaas 101 
all horses 1n each race COM PU I ER POWER gives you the advantage• 

• YOU GET. 1) Cassene 
2) L1sun9 ol BASIC program IO< use w1tn any computer 
3) 1ns1ruc1oons on Mw 10 9e1 11te neeoed data lrcm the ·oa11y Racing Form" 
4) Tips on using me oods genera•ed by me p109·am. 
5) Sample lo1m 10 simplltv entellnQ data tor each race. 

----------MAIL COUPON OR CALL TODAY--------- -

3G COMPANY, INC. DEPT. G (503) 357-5607 
RT. 3, BOX 28A. GASTON. OR 97119 
Yes. 1want 10 use my computer 101 FUN and PROFIT. Please send me __ programs 
at S2US mn. Circle thecassene you need PET ICBM. VIC·20. Commoooie 64 
Srnc1a1r Timex 1000 ALlll TRS 80. Cotor Comnu1e1. OI 

ADDie tAoo!e Ors~ .iva!tab!e-arla SS 001 
EnclOse-0 is· 0 check or money order 0 MasterCard 0 Visa 

Cald No. fap dare 

NAME - -----------

AOOAESS 

CllY - ---------
_ STAT E ____ ZIP _____ _ 

START USING YOUR COMPUTER FOR 
FUN and PROFIT! 

llOTORY SOFTWARE 
Programs for the VIC-20 and the COMMODORE 64 
All games available on TAPE or DISK and are pocked 
full of MACHINE CODE. 

llTBODUCES 
~~Bl,=-==-==-=-=-==--===-=~ n WARRIOR SERIES 

S19.9 
You stumbled Into lhe nest of the Cyglorx 
end find yourself tighllng ott robot tonks 
guordlng the Cyglorx eggs. You lhink you 
hove everylhlng under control and then 
the eggs start holchlng. Commodore 64 
version features 4 dltterenl screens. 
Avai lable tor COMMODORE 64 end VIC-20. 
Ployed with JOYSTICK. 

CBl&TOB'S Bl_V_B_•&_I __ ~_ 
The creator assembled a mosslve army ot robots ond 
Insects to toke revenge on the earth. ,Destroy insects. get 
treasures, and get the neutron bomb dioctlvotor. Bottle 
robots and destroy lhe neutron bomb before II annihilates 
your city. Miss ond you musl lace the mutants. Feoiures 4 
dlllerent screens. 
Available for COMMODORE 64. Ployed with JOYSTICK. 

LlBYBmTB or TBI GBl&TOB $19.95 
Journey into the most complex and dangerous fortress 
ever build by lhe creator. You will encounter deadly robots, 
skulls, lakes, ovolonches. lolse erectors, end a creature 
who rooms 256 rooms relentlessly pursuing you. 
Avallobte tor COMMODORE 64. Ployed with JOYSTICK. 

UDYBUllTBB $19.95 
An odvenlure In lhe Old West. Journey bock 

with us Into the doys of Jessie Jomes and. Biiiy 
lhe Kid where the only form of justice wos a loaded 
revolver ond o hongman's noose. In this tull·length 
text adventure, vou p loy lhe role of Bounty Hunter, 
bottling ogolnst ruthless outlaws. hostile Indians, wild 
animals ond lhe e lements of the wilderness with only 
your wits and your six gun. Average solving lime: 20· 
JO hours. It you love adventures. this one Is o real 
treat. 
Avolloble tor COMMODORE 64 or the VIC·2D (with BK or 16K 
expander). Ployed with l<EYBOARD. 

$19.95 
Climb ladders. ovoid the barrels lhe crazy 

ope Is rolling ot you, ond rescue lhe damsel. 
Commodore 64 version features 4 dlHerent screens! 
Available tor COMMODORE 64. Played wllh JOYSTICK or 
KEYBOARD. 

IBKOOKS Sl4.95 



REVIEWS 

Colorcralt Graphics 
Animator For VIC And 64 
Shelby Goldstein 

ColorCraft for the VIC-20 and 
Commodore 64 computers is an 
entertaining, educa tional 
graphics program that is ideal 
for the computer novice or young 
student. (We reviewed the VIC-
20 version.) The emphasis is on 
graphics and anima tion, but 
ColorCraft provides an excellent 
introduction to the computer in 
general. It covers topics from 
setting up the computer and 
loading tapes to using a screen 
editor. 

The first-time user will 
quickly become fam iliar with the 
computer's graphics keys, f unc­
tion keys, and the CONTRO L 
key. ColorCraft also teaches a bout 
the computer's special ed iting 
features, including the CLR/ 
HOME, INST/DEL, and cursor 
movement keys. In add ition, the 
concepts of screen wrapping, 
repea t keys, screen centering, 
memory, and mass storage are 
in troduced. 

Graphics Commands 
Animation is created with Color­
Crnft by designing different pic­
tures or fext displays on several 
different screens (pages) and 
then flipping through them 
quickly. Text and pictures are 
crea ted and animated with Color­
Crnft using five commands: 
Form, Edit, Run, Save, and Load. 
A sixth command, Copy, is avail­
able on VIC-20s with memory 
expansion and on the 64. Com­
mands are executed by pressing 
the approp riate lette r on a com-
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mand line displayed along the 
top of the screen. 

The first option, Form, al­
lows you to change the page size 
to various dimensions. As the 
page size decreases, the number 
of available pages increases. 
Memory expansion, of course, 
allows VIC users to have more 
pages of any size. For example, 
an unexpanded VIC will hold up 
to five pages of the smallest page 
size, 5 x 10 (5 lines by 10 charac­
ters), while 16K will increase 
that number to 50 pages of the 
5 x 10 size, or 12 pages of the 
largest size, 21 x 22. Animation 
req uires several pages, so 
smaller-sized pages would be 
the most common choice, espe­
cially on an unexpanded VIC. 

ln addition to controlling 
page dimensions, the Form com­
mand lets you select the border 
color. This is done simply by 
pressing the f3 special function 
key. There are eight colors from 
which to choose: black, white, 
red, cyan, purple, green, blue, 
and yellow. 

Most work with Co/orCmft is 
done in the Edit mode. The editor 
is entered by pressing E while 
the command line is on the 
screen . In the Edit mode, you 
can choose the cursor color, 
change the character set, and 
turn reverse printing on and off. 
You can write text or create 
graphics with the graphics keys. 

One particularly nice char­
acteristic of the ed itor is the ad­
vanced drawing command called 
Direction . This option allows 
you to set the direction tha t the 

Two exnmples of grnphics scree11s crented 
with the Commodore 64 versio11 of 
ColorCraft. 

cursor wi ll move. For example, 
Direction 7 is down; it commands 
the cursor to move downward 
with each subsequent character 
typed instead of moving in the 
normal direction (to the right). 
Eight directions, including 
diagonals, are possible. This 
feature is particularly useful fo r 
drawing shapes requiring 
straight lines. 

Editing Graphics 
Revisions are easy with the ed­
iting keys. Characters or spaces 
are added or e rased with the 
INST/DEL key. The CLR/HOME 
key can be used to erase an entire 
line or the entire screen. On VIC-
20s with memory expansion, 
you can also delete or insert lines 
by pressing CTRL-D or CTRL-1, 
and you can center lines with 
CTRL-C. 



Skyles Electric Works Presents 

The Vic'li'eeTM 
.•• Leaves your new Commodore 64 (or Vic 20) with 42 additional commands. 
•• • Branches out to most BASIC 4. 0 programs . 
. . • Roots into most printers. 
New from Skyles: the VicTree, a coordinated hardware and software cartridge that allows your 
Commodore 64 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 Commodore 64 to all Centronics Parallel printers with an inexpensive cable. 8kb of ROM-4kb 
for the BASIC commands, 4kb for disk commands. Perfect not only for the new Commodore 64 but 
also for the Vic 20. Unbelievably simple to use with a 100 + page manual with many many program 
examples. Easy to install , plugs into cartridge port, the VicTree gives you all the additional BASIC 4.0 
commands to allow most BASIC 4.0 programs to work on your new Commodore 64 and Vic 20. 

And now with the BASIC command Commodore f orgotl 
Now only $89.95 or $ 109.95 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: 

i 
(800) 227-9998 (California, Canada, Alaska, Hawaii: (415) 965-1735) or send check 
or money order directly to: 

231 E South Whisman Road 

Sk 1 El t . '•,.orks Mountain View, CA 94041 yes ec rte w• (415) 965-1735 



REVIEWS 

While in the editor, you 
choose the screen color by 
pressing the f3 function key. 
There are 16 colors avn ilable . 
These include the eight colors 
mentioned above plus orange, 
light orange, pink, light cyan, 
light purple, light green, light 
blue, and light yellow. 

One of the most important 
features of the editor in crea ting 
animation is the timing selection. 
The Timer determines how long 
each page is displayed. Your 
pictures or text can move very 
slowly or very quickly, and each 
page can stay on the screen a 
di ffe rent length of Lime. The 
time is set for each page with the 
f5 function key. The larger the 
timing number, the slower the 
page-flipping. The Timer works 
with the Timing Interva l, which 
is the constant tha t de te rmines 
the overall speed of your Color­
Cmft program. The two can be 
combined to set as much as 45 
seconds display time per screen. 

The final feature of the editor 
uses the fl function key to move 
to the next or previous page. 
This is especially helpful fo r 
editing the various pages of your 
sequence, and for previewing 
your animation by flipping 
through the pages . This a lso is 
enormously helpful if you have 
memory expansion, because the 
f1 and C keys can duplicate an 
entire page as many times as 
you wish. This makes animation 
much easier - you can duplicate 
one screen several times and 
then make just slight changes to 
each screen. 

Easy Animation 
After you've created your pages 
and finished editing them, you 
can sit back and view your 
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accomplishments with the Run 
command. 

Severa l features can be ex­
ecuted whi le the sequence is 
runn ing: f7 turns on the win­
dows that display your page 
numbers, line numbers, position 
numbers, direction, timing and 
color; f3 slows down the screen 
displays, and SHIFT-f3 speeds 
them up; fS runs your program 
in reverse. The space bar freezes 
the display and starts it moving 
again. 

Your work can be saved on 
tape or disk. A print program is 
included in the ColorCrnft manual 
that allows you to access your 
ColorCraft fi les from BASIC. This 
program is w ritten for the Com­
modore printer only, but if you 
know a fai r amount of pro­
gramming, you can get iL to work 
on other printe rs. 

The flip side of the program 
tape contains samples crea ted 
with ColorCraft. These a re helpful 
in illustrating some of the pos­
sibilities of the program. ln addi­
tion, the accompanying manua l 
is one of the most lucid manuals 
1 have ever seen. It is written in 
an easy-to-read style with many 
de tailed explanations and ex­
amples. Chapter VU takes you 
s tep by step through a sample 
program that uses all of Color­
Crnft's editing features and illus­
tra tes simple animation. The 
manual even includes a ten-page 
glossary of terms used in the 
program, as well as many com­
mon computer terms. 

ColorCmft is an excellent 
program for a first-time com­
puter user or as an introduction 
to computer graphics. It is not 
intended fo r creating advanced 
graphics. There is a limit to the 
sophistication you can achieve 

when restricted to the VIC and 
64 graphics characters. Also, the 
program is very limited on an 
unexpanded VIC. 

But as with many graphics 
programs, the weakest link is 
the user, not the program. If you 
can't draw on paper, you prob­
ably can't create great works of 
art on a computer. You can, how­
ever, lea rn a great deal from this 
program and have a lot of fun, 
too. 
ColorCraft 
Sim Computer Products, Inc. 
P.O. Box # 7 
Miquo11 , PA 19452 
$24.95 VIC-20 cassette 
$29.95 Co111111odore 64 cnsscll l' 
$34.95 Co111111odore 64 disk 

Writers ... 
COMPUTE!'s Gazette is 
looking for well-written, 
clearly explained articles 
for beginning and inter­
mediate users of VIC-20 
and Commo~ore 64 per­
sonal computers. If you 
have an idea for a feature 
article or tutorial, submit a 
manuscript or send us a 
query letter. 



• an as 1c 
HES Special Programs 
For VIC-20 Computer 

e! 
Call Today!! Call Today!! Call Today!! 
SYNTHESOUND Sale $19.95 
• Fantastic Sound & Music • Piano Keyboard 
Now your VIC·20 can be used as a state-of·the·art music synthesizer and special effects generator! A 
very user friendly manual guides you through sessions of learning and development of your syn· 
thesizer "style"! You can program Synthesound to sound like many different instruments like 
bagpipes, organ, bass and many others. Synthesound brings technical musical abil ities to any VIC-20 
user. Prepare to step into the exciting world of the futuristic computer musician. 

•. No additional hardware required. 
• Spectacular special effects. 

• VIC keyboard used as a 2 octave, fast attack keyboard. 
• 3 voices with 41/2 octave range. 
• 4 low frequency ocillators. • 4 voice/20 note sequencer lor repeating melodies or rhythms. 
• 4 envelope shaping controls (Attack, Decay, • High resolution piano keyboard display. 

Sustain, Release). 

List $44.95 I Sale $19.95 

VIC FORTH LANGUAGE 
Faster than BASIC - easier than Assembly language - Language of Robots. 
VIC FORTH is an exciting new cartridge for your VIC-20 computer. You now have a language that is 
more powerful than BASIC and easier to program than assembler! VIC FORTH is a nearly complete 
Implementation of the "FORTH INTEREST GROUP" (fig.) version of FORTH. The VIC FORTH editor 
follows closely the standard FORTH editor described in the book, "Starting FORTH", plus it has many, 
many additional features. 
• Full screen editor which has 16 lines of 64 characters each (standard FORTH Screen) through use of a horizontal scrolling 

window. 
• User definable words; this means a function not already supported can be created by you and added to VIC FORTH for 

future use. 
• Full VIC sound and color capabilities. 
• Runs in standard 5k VIC. 
• Output to printers and disks and tape machines. 
• Up to 24k additional memory can be added. 
• 31 characters for variable names. 

List $59.95 I Sale $39.95 

TURTLE GRAPHICS 
• Create colorful pictures and graphics • Learn how computers compute. 
Turtle Graphics is an exciting and fun way to discover computer programming concepts. Turtle 
Graphics is an easy-to-learn computer language. It enables the beginning programmer to master the 
computer in just a few minutes. By telling an imaginary turtle how to roam about on the VIC's screen, 
the Turtle Graphics programmer can create colorful and artistic pictures. As one becomes more and 
more adept at teaching the turtle to paint using the VIC's rich graphics and color palette he or she Is 
painlessly learning all of the basics of computer programming. This not only develops computer 
awareness, but enriches one's math, logic, communication and artistic skills as well. 
• Turtle Graphics has over 30 different commands. 
• Programs may be listed on a printer and saved on or loaded from tape or disk. 
• Turtle Graphics is menu driven for ease of use. 
• Trace mode to help the beginning programmer follow the logic or his program one step at a time. 
• Well written, easy-to-follow manual with many examples Included. 

Svnthesound 

List $39.95 I Sale $29.95 PRDTECTD 
We Have All HES Products At Super Sale Prices!! ENTER p RI z Es IWE LOVE OUR CUSTOMERS) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 31213!2·5244 to order 
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Preschool Educational 
Software For VIC-20 
Donald Elman 

Most commercial programs avail­
able for VIC-20 owners are vari­
ous games designed for children 
7 to 70. Very little educational 
software of any kind has been 
introduced for the VIC. Even 
more scarce are programs de­
sign ed to entertain and educate 
the Sesame Street generation of 
children under the age of six. 

Finally, a handful of com­
mercial programs designed for 
preschoolers is begi:ming to hit 
the market. As more of these 
become available, parents and 
teachers should look for certain 
features that make the programs 
worthwhile learning tools. I have 
found four areas of particular 
significance: 

Ease of use. Loading con­
venience, clarity of documenta­
tion, and uncomplicated input/ 
response methods for the child. 
These are very important for 
young children, who are easily 
frustrated and whose ability to 
solve problems is not likely to be 
well developed. 

Sophistication of graphics, 
color, and sound. A child's re­
sponsiveness is enhanced by an 
animated screen. A program 
that uses many of the VlC's 
special features in this way will 
promote the child's interest. 

Educational feat ures. Matching 
the program to the child's learning 
level is essential. How does the 
program handle positive rein­
forcement, prompts or correc­
tions following errors, and 
increasing difficulty as the child 
masters one level of a problem? 

Sustained interest pole11 tinl. 
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This partly depends on the ab­
sence or presence of the three 
characteristics mentioned above. 
You need to look for programs 
that can continue to teach and to 
hold the child's interest. 

Here is a summary of 
some available software for 
preschoolers: 

Early Games For Young Chil­
dren, CounterPoint Software 
(cassette), $29.95. Documenta­
tion: A brochure with loading 
instructions and brief descrip­
tions of each "game." 

There's more packed into 
this single cassette than nea rly 
any other commercial VIC tape 
that I have seen. This group of 
programs was recently adapted 
from earlier versions for the 
Apple, Atari, and IBM. They 
work well on the VIC. On one 
side of the tape are nine separate 
programs that can be individu­
ally loaded and run on an unex­
panded VIC. On the other side 
of the tape is a huge, single pro­
gram that incorporates all nine 
of the shorter programs under 
one master menu. However, 
this comprehensive program 
requires 16K of memory expan­
sion and takes a fuU five minutes 
to load from the tape. Once 
loaded, the long version allows 
the user to jump around at will 
among the nine subprograms. 

Instead of presenting all 
the choices on the screen at 
once, the 16K version's rotating 
menu displays a symbolic repre­
sentation of one program at a 
time, changing to the next one 

I I I 
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•I I I I I I I 

Rob the robot looks OK now, b11t lie 
could s11dde11/y redrnw himself a11d be 
without ears. Pln}lers must type i11 the 
name of Ille 111iss111g part in My Body. 

every two or three seconds. By 
pressing any key, the user in­
stantly stops the menu and starts 
the subprogra m whose symbol 
is showing. The menu itself can 
become a sort of game, as the 
child learns to anticipate the 
sequence of symbols and to 
pounce on a key as soon as a 
favorite picture is shown. You 
can return to the menu from any 
subprogram by pressing one of 
the functi'on keys. 

Numbers. A large block 
number from one to nine appears 
on the screen. Below are the 
instructions "MATCH THIS 
NUMBER." If the correct key is 
pressed, a short, random-note 
tune is played, and a new 
number appears. If wrong, there 
is a very brief "uh-uh" sound. 
No corrections are given, and 
the child can keep trying differ­
ent keys until the right one is 
pressed . 

Count. Either one, two, or 
three blocks appear on the 
screen. Pressing a number key 
results in either the correct or 
'incorrect feedback described 
above. After several correct 
answers, the level of difficulty 
automatically increases, with 
the maximum number of blocks 
shown going up to six, and 
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eventually to nine. 
Add. A simple addi tion 

problem is displayed using 
colored blocks instead of digits. 
As in Count, the level of diffi­
culty graduaUy increases as the 
child gives a string of correct 
answers, with the highest sum 
being nine. The feedback is the 
same as described above. 

Subtract. This uses the same 
presentation format as Add . The 
largest operand is five. 

Lette.rs. A large letter ap­
pears on the screen. Below is the 
instruction "MATCH THIS 
LETTER. /1 Correct and incorrect 
responses receive the same feed­
back as in Numbers. 

Alphabet. This is similar to 
Letters, except the child must 
press the key of the letter that 
alphabetically follows the one on 
the screen. After a wrong an­
swer, the child is prompted by a 
brief display of the entire 
alphabet. 

Na~es. First·a parent or 
older child must type in a name 
(or any word). Then the word 
disappears from the screen, and 
the young child must retype it 
correctly. 

Draw. In this program, the 
child can create a low-resolution 
picture on the screen by pressing 
various keys. Instead of using a 
single key for each direction, the 
keyboard is divided into eight 
regions. The first character­
sized, square dot appears in the 
center of the screen . Pressing a 
key in the upper left of the 
keyboard, such as 1 or 2, will 
add an adjacent dot above the 
left of the first one. Pressing a 
key near the bottom-center of 
the keyboard, such as B or N, 
will add a dot directly below the 
last one, and so on. Pressing the 
space bar changes the color of 
the succeedjng dots. 

Shapes. Four large shapes 
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appear on the screen, each num­
bered 1-4. Three of the shapes 
are identical to each other. The 
child must press the number of 
the different one. 
Home Babysitter, Commodore 
(cartridge), $29.95. Documenta- · 
tion: A two-page, no-nonsense 
set of "instructions for parents." 
Commodore's own contribution 
to this market is a plug-in car­
tridge with three separate, at­
tractive programs, each instantly 
accessible by pressing.one of the 
function keys. Except for the 
overly ambitious title (don't ex­
pect this program to feed your 
child dinner or call the fire de­
partment in an emergency), it's 
a well-designed piece of software 
that could keep a youngster oc­
cupied for quite some time, with 
minimal supervision. 

The first screen is a menu 
that displays a picture of the Fl, 
F3, and F5 keys, each next to a 
nonverbal sample of one of the 
three programs. If no key is 
pressed immediately, the pro­
gram repeatedly cycles through 
a short graphidsound routine 
that illustrates each program. 
Pressing one of the top three 
function keys begins the cor­
responding program. You return 
to the menu by pressing the RE­
STORE key. 

A minor problem with the 
menu is that the user must wait 
a few seconds for the computer 
to cycle through the entire illus­
tration routine before the func­
tion keys work. A child might 
find it difficult to tell when these 
keys will work and when they 
won't. 

Pressing Fl from the menu 
leads to Alphabet Blocks. The 
screen clears to white. Pressing 
any letter from A to Z results in 
a large picture of a child's block 
showing that letter in the lower-

right portion of the screen, 
accompanied by a brief musical 
tone. At the same time, a smaller 
version of the letter block ap­
pears elsewhere on the screen. 
Pressing a different letter re­
places the large block and adds a 
small block to the picture. After 
all the letters have been pressed, 
the 26 small blocks appear in 
alphabetical order starting at the 
upper-left comer of the screen. 
If a nonletter key is pressed at 
any point, the screen clears, and 
each letter block is automatically 
displayed in order to the tune of 
the "alphabet song." Once the 
child has learned the alphabet, 
he or she could manually play 
the alphabet song and display 
the blocks by pressing all the 
letter keys in order. 

The F3 key activates Leam­
ing To Count. First, another 
menu appears, which aUows the 
user to choose a maximum 
number (5, 10, 15, or 20) for the 
counting exercises by pressing 
one of the four function keys. 
Next, a rectangular outline is 
displayed on the screen, with 
two "score" columns to the right 
of it. For each counting problem, 
a random number of objects 
appear within the rectangle at 
the rate of about three per sec­
ond, each accompanied by a 
short beep. Then the question 
"HOW MANY?" is displayed be­
low, along with a large, blinking 
cursor. 

The child must press a 
number (which shows up on the 
screen as a large-sized digit), and 
hit RETURN. If the child's input 
is correct, a large, smiling face 
appears, and a small smiling face 
is permanently added to one of 
the score columns. If wrong, a 
large frowning face appears, and 
the child is given another chance. 
After two wrong responses, the 
program counts the objects for 



$2.95 ~·q' Serious 
DUST COVER 

SUPER SPECIAL 
~About Games? 

Why for so little? Just so you will 
get to know us. The best quality 
(honest). Heavy gauge anti static 
translucent vinyl. Sewn seams to 
fit Vic-20 and C-64 consoles. Will 
accommodate cables and expan­
sion cards. Attractive protection 
for your investment. #20638 

Plug direc tly into your Commodore game ports for arcade style 
action with these famous WICO® joysticks. 
Wlco Joyst ick · Cornes with f ire buttons on handle and body, 5' 
cable. 
Retail $29.95 #1 0252 .. ............. ..... . . .. only $21.95 
Famous Red Ball - The kind you find in arcades. Fire buttons on 
handle and body, 5' cable. 
Retail $26.95. #10266 .. . .. . .............. . .. . only $23.95 
NEW. " The Boss" • An incredible price that includes pistol·grip 
controller, fi re button on handle, 5'cord. 
#19707 . .......... . ..... . ... .. ..... . .. ... . . only $15.95 

PRINTERS with Value, Quality, Compatibility 
ALPHACOM ~ .. ~~ ." GEMINI 10-X 

~ • Sllenl Thermal Printer from STAR 
0"1 • 80 Characters Per Second 

~1 • Fullv V-20 and C·64 Compatibility • High-speed, Impact dot-matrix printer. 
• Hign Resolution Print Head 120 cps. 

[ 

~0~~~ .~~ '.s. ~ ·4·2· ~~l~~n. ~~~ §7~~00 : ~~~l~~t [;51~5t1~~~~~i~~w~~~~nthead. 
requires . . . • Bit image and block graphics. 
Interface 42 cable for V-20 or C·64 • 7 character fonts and sub and super-
#20534 ...... . . .. . . .. . . .. .. . $34.95 scripts. 
Thermal Paper (42) • uses ordinary ~per. 
#20567 (2 rolls) · ·· · · ···· ·· .. · · · S4.75 • Fr1'ct'1on or t•ac or feed 

[ 

Alphacom 81 is a full 80 column printer. ' · 
#20372 ... . ... ...... . .. . . . . $149.00 #19661 ................ . .. . $329.DD 

. roquires . . . roqulres . . . 
Interface 81 cable for v-20 or C-64 Cardco parallel printer interface cable for 
#20586 ... . ............ . ... . $39.95 V-20 or C-64. Automatically translates Com· 
Thermal Paper (81) modore characters. Lifetime Guarantee. 
#20619 (2 rolls) . .... . . . . ....... S9.50 #20623 .. . ............. ..... S64.95 

T€N€X Computer Marketing Systems 
Box 6578, South Bend, IN 46660 
Please call 219-277-7726 with questions. 

ORDER TOLL FREE 800·348·2778 

The Elementary 
Commodore - 64 

by Wi lliam B. Sanders 

Get a clear and easy· Ml'.U f;ft 1 

going Introduction to a. cs:r/~~~ 

~~~r~~~~nr~ ~~~~eate ~~f S~' music and graphics, 
store and manipulate j ~ 
data, use printers • r>t!.:J.{1 
and other · 1 t.~ ff;;~~ J 

peripherals. -~-
Loads of fun and useful programs like 
check-book balancers and Ille systems. 
Heavily illustra ted. 
#19642. 223 pages. 5" x7" , 
soil cover, spiral bound .... $12. 95 

____________________ ..._. ____ ____ 
(u se lhls form or copy your own) Pay by Check, O Visa, or D MasterCard 

0 Please send me the FREE "Everything Book Card No. Exp. Date _ _ _ 
fbr Commodore Computers" NO PURCHASE HOW 
NECESSARY CAT.# PRODUCT DESCRIPTION MANY PRICE 

Address. ________________ _ 

Cily/St/Zip - - ------ --- - ----

Phone ----- ----- - - - - --- $1.75 
Thank You! Indiana residents onl 

Mall to: TENEX, Box 6578, South Bend, IN 46660 



REVIEWS 

the dilld and puts a frowning 
face in the score column. For va­
riety, different types of objects 
are displayed with each counting 
problem, including several 
standard and custom graphics 
characters. 

The third program, accessed 
by pressing FS from the menu, is 
Face Maker. More creative than 
educational, this one provides a 
nice change of pace from the 
intellectual rigors of the other 
two programs. Essentially, it is a 
sort of cartoon version of a police 
detective's kit for producing 
composite drawings of a suspect. 
The outline of a face appears on 
the screen. By repea tedly pres­
sing various function keys, you 
can display about six different 
versions of each of the following: 
hair, eyes, ears, nose, mouth, 
and chin. Literally tens of 
thousands of different shape 
combinations are possible, and 
the color of each part can be in­
dependently set by pressing one 
of the color control keys. 

This program also has two 
cute touches. One of the "eyes" 
is an animated wink, and one of 
the "mouths" sticks out its 
tongue; appropriately accom­
panied by the sound of a "Bronx 
cheer." 
Alphabet. American Peripherals 
(cassette) $9.95. Documentation: 
None. 
This is a single-function program 
that runs on an unexpanded 
VIC. For each problem, a se­
quence of six letters appears on 
the .screen in alphabetical order, 
except that in place of one is a 
"?". Pressing the correct letter 
resul ts in an upward-sliding 
tone, a smiling face, and a mes­
sage such as "DOING FINE!" or 
" RIGHT ON!" An incorrect an­
swer results in a downward­
sliding tone, a frowning face, 
and a list of the entire alphabet, 
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which remains on the screen for 
four seconds until the problem 
returns. After about eight correct 
answers, a brightly colored 
rocket ship blasts off and slowly 
rises unti l it disappears from the 
screen. 
My Body. American Peripherals 
(cassette), $11 .95. Documenta­
tion: None. 
This single program can run on 
an unexpanded VIC. After 
asking for the user's name, it 
displays the following instruc­
tions: ' 'I'm a robot. My name is 
Rob. When I show myself, look 
very carefully and I will play a 
game with you. We will play ten 
times, and each time a part of 
me wi ll be missing. Type in the 
name of the missing part." 

The screen display shows 
the robot and a list of words for 
each body part. If the correct 
word is typed in, the robot is 
redrawn, but with another part 
missing. If wrong, the message 
"LOOK AGAIN" appears. This 
program uses no color, no 
sound, and no random varia­
tions. If the user replays after a ll 
ten words have been entered 
correctly, the missing parts are 
presented again in the same 
order. 

Recommendations 
Very young children will 
undoubtedly need some help 
getting sta rted with any of these 
programs. However, I've seen 
three-year-olds who can readily 
insert a tape, type "LOAD", and 
(with two hands) press the PLAY 
button . The 16K version of Early 
Games, which takes five minutes 
to load, requires both the RAM 
expansion ca rtridge and the tape. 
Then there is the possibility that 
the child might tire of waiting. 
The shorter tape programs are 
simple to load and run, but with 
the SK side of the Early Games 

tape there is the problem of cuing 
up the programs in the middle 
of the tape. Once any of these 
programs is loaded, the child 
would probably need guidance · 
in using the menu (if any) and 
understanding the response pro­
cedure the first time or two. Of 
course, an older child may not 
have any problems with this. 

Because of its impressive use 
of graphics, sound, and color, 
I'd judge that Home Babysitter 
is the most delightful of these 
for children. Its well-balanced 
offering of letters, numbers, and 
visual creativity are nicely de­
signed for the preschooler. A 
very close second in enjoyment 
is Early Games, especially the 
16K version which allows the 
child to shift instantly from one 
game to another. In fact, the 
variety of Early Games might 
sustain more long-term interest 
than Home Babt1sitter. Both of 
these products, however, seem 
to be effective exercises for a 
youngster's early letter and 
number skills - a useful comple­
ment to the passive learning 
mode of Sesame Street. 

By contrast, the American 
Peripherals tapes seem to offer 
less, although their lower price 
might tempt you to give them a 
try. Of the two, Alphabet is clearly 
more animated, with color/ 
graphic/sound feedback, 
prompts, and randomly varying 
reinforcement messages. Any 
child would surely enjoy the 
rising rocket ship. However, 
once the novelty wears off, there 
is no variety to sustain interest. 

My Body, in the version that 
1 tested, has few redeeming fea­
tures. Its basic concept is unique, 
but it could use a lot of "extras." 
Since it's written in BASIC, 
perhaps you could use your own 
programming skill s to add color, 
sound, and other enhancements. e 



CoMMODORE 64 
(more power than Apple II at hall the pri ce) 

$99.50* 

COMPUTER AND SOFTWARE 
CHRISTMAS SALE 

.. 
• 170K DISK DRIVE 5159.00 

* •TRACTION FRICTION PRINTER $119.00 

WE 
HAVE 

THE 
BEST 

SERVICE 

WE 
HAVE 
THE 
LOWEST 
PRICES 

( * with software savings applied) 

COMMODORE 64 COMPUTER $99.50 
You pay only S199.50 when you order the powerful 
84K COMMODORE 65 COMPUTER' LESS the 
value of 1he SPECIAL SOFTWARE COUPON we 
pack wl1h your computer that allows you to SAVE 
OVER S 100 off software sale prices! 1 Wi th only 
$100 of savings applied. your net computer cost Is 
$99.501! 

SOFTWARE BONUS PACK $29.95 
Whon you buy tho Commodore 64 Computor from 
Protocto Entcrprlzos you qualify to purchase ONE 
SOFTWARE BONUS PACK for a special price of 
S29 9511 Normal price is S49.95 (40 programs on 
disk or 24 programs on 5 tapes). 

170 DISK DRIVE $159.00 
You pay only $259.00 when you order the 170K 
Disk Drivel LESS tho value of the SPECIAL SOFT· 
VIARE COUPON we pack with your disk drive that 
allows you 10 SAVE OVER $100 off software sale 
pricesll With only $100 or savings applied, your 
net disk drive cost is S 159.00. 

TRACTION FRICTION PRINTER $119.00 
You pay only $219.00 when you order the Com· 
star TIF deluxe tine printer that prints 8 112 x 11 
full s•zo. single sheet. roll or fan fold paper. 
labels etc 40, 66. 80, t32 columns Impact dot 
matrix, bl ·dlrectionol, 80 CPS LESS the value ol 
tho SPECIAL SOFTWARE COUPON we pack 
with your printer that allows you to SAVE OVER 
SIOO off software sale prices!' Woth only SIOO of 
savings applied your net printer cost is only 
$11900 

80 COLUMN BOARD $149.00 
You pay only $149.00 for this 80 Column Board. 
Included with this board Is word processor pack, 
electronic spread sheet and mall merge data 
base on two tapes List $249,00. (Disk add 
St0.00). 

BO COLUMN 
WORD PROCESSING PACKAGE $79.00 

SCRIPT 64 EXECUTIVE WORD PROCESSOR Is 
the finest available for the COMMODORE 64 
Computer! THE ULTIMATE for PROFESSIONAL 
wordprocesslng application. DISPLAYS 80 COL· 
UMNS IN COLOR. Featuring simple operation. 
power1ul text editing with a customized 250 
word dictionary. comple te cursor and in· 
serVdeloto key controls, line and paragraph In· 
senion. automatic deletion, centering. margin 
settings and outpu t 10 all printers. Included Is a 
poworlul MAIL MERGE When used with THE 
COMPLETE DATA BASE PACKAGE. List $99.00. 
Sale $79.00. Coupon Price $52.00. (Disk only). 

SPECIAL SOFTWARE COUPON 

We pack a SPECIAL SOFTWARE COUPON 
with every COMMODORE 64 COMPUTER· 
DISK DRIVE·PRINTER·MONITOR we sell ! 
Thi s coupon allows you to SAVE OVER 
$100 OFF SALE PRICES! S200·S300 sav· 

lngs are possible!! (example) 

PROFESSIONAL SOFTWARE 
COMMODORE 64 

N1me Lt 11 Coupon 
Ea.ecu11Ye WOf·d Process.or $9900 ~200 
Complete Data Base S8900 $4600 
Etectron1c Spre .. dsheet $8900 $4600 
Accoun11no Pack S6900 $3200 
Total 5 2 WOfd Processor - Prus 

Tape S6900 $3700 
Disk S7995 U 200 

Total Text 2 6Woro Processor -
hpe SU 95 S2600 
OISk 5'9.95 S2600 

Total Label 2 6 S2,,95 S1200 
Olsk S29.95 St5.00 

Quick Brown Fox Word 
Processor S69.00 ''000 

Programmers Reference 
Guide S2005 Sr250 

Programmers Helper S6900 ''000 
Basie Tutcw S2995 St500 
Typing Teech• r S2995 St500 
Sprlle Designer St695 StOOO 
Mec:hc1n1men $1995 $1200 
Weatt\erwar11 $1995 $1200 
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TALK' Has features equ1va1ent to other models 
cos ting over $370.00 You can program an 
un l1m1led number of words and sentences ano 
even ad1ust volume and pi lch. You can make 
adventure games !hat talk! A must tor enhanc· 
ong your progra~1m1n9 crea11v11y and pleasure 

60K MEMORY EXPANDER $59.00 
S• • SIOt - s ... •ICh selectable - Reset bullon -
Ribbon cable A must to get lhe most out ol 
your VIC 20 Computer Includes FREE S29 95 
adventure r1ame 

BK RAM CARTRIDGE $39.95 
Increases programming power 2 112 11mes. Ex· 
pands lotal memory to 33K (33,000 bytes). 
Memory block switches are on outside ol covorl 
Includes FREES 16 95 game. 

16K RAM CARTRIDGE $69.00 
Increases programming power 4 times Expands 
101111 memory 10 41 K (4 t ,000 by I es). Memory 
block switches aro an outside cover! Includes 
FREE $29.95 advonlure game!! 

12" GREEN SCREEN MONITOR $99.00 
Excellenl quality GREEN PHOSPHOROUS 
VIDEO MONITOR woth an11glare. 1920 characters 
(80 characlors x 24 rows) Save your TV• a must 
for 80 column word processors. PLUS S9 95 for 
VIC 20 or Commodore 64 Cable. 

12· A M BER SCREEN MONITOR $1 19.00 
Premium quality AMBER VIDEO MONITOR '1Vi111 
an1lglare. (00 characters • 24 rows). excepl lonal· 
ly clear screen, faster scanning. 1000 lines. 
PLUS S9.95 for VIC 20 or Commodore 64 Cable. 

• LOWEST PRICES• 15 DAY FREE TRIAL• 90 DAY FREE REPLACEMENT WARRANTY 
• BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL • OVER 500 PROGRAMS • FREE CATALOGS 

-----------------------------I Add S 10.00 for shipping, handling and insurance. Illinois residents 
I please add 6% tax. Add S20.00 for CANADA, PUERTO RICO. HAWAII 
f orders. WE DO NOT EXPORT TO OTHER COUNTRIES. 
I enclose Cashiers Check. Money Order or Personal Chock. Allow 14 days 
I for dollvory. 2 to 7 days for phone ordors. 1 day oxorcss mall! Canada 
t Ordors must bo In U.S. dollars. VISA - MASTER CARD - COD -----------------------------

PRDTECTD 
ENTER p RI z Es !WELOVE OUR CUSTOMERS) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 



80 COLUMN PRINTER SALE-$149.00 * 

-
*STX-80 COLUMN 
PRINTER - $149.00 

Prints lull 80 columns. Super silent operation, 
60 CPS, prints Hl·resolutlon graphics and 
block graphics, expanded character set, ex· 
coptlonally cloar characters, fantastic print 
quality, usos Inexpensive thermal roll paperl 

DELUXE COMSTAR T/F 
PRINTER-$219.00 

Tho Comstar T/F Is an excellent addition to 
any mlcro·computor system. (Interfaces are 
avollablo tor Applo, VIC-20, Commodore-34, 
Pet, Atari 400 and 800, and Howlett Packard). 
At only $219 tho Comstar gives you prin t quail· 
ty and features found only on printers costing 
twice as much. Compare these features. 

• Bl·DIRECTIONAL PRINTINO with a LOGIC 
SEEKING CARRIAGE CONTROL for higher 
through·put In actual text printing. 80 
characters per second. 

• PRINTINO VERSATILITY: standard 96 ASCII 
charac ter set plus block graphics and lnterna· 
Ilona! scripts. An EPROM character generator 
Includes up to 224 characters. 

• INTERFACE FLEXIBILITY: Centronlcs la 
standard. Options Include EIA RS232G, 20mA 
Current Loop. 

• LONO LIFE PRINT HEAD: tOO mllllon 
character Ille expectancy. 

• THREE SELECTABLE LINE SPACINOS: 6, 8 
or 12 llnes per Inch. 

COM-ST AR T/F 

• THREE SELECTABLE CHARACTER 
PITCHES: • 10, 12 or 18.5 characters per Inch. 
132 columns maximum. Double·wldth font also 
Is standard tor each character pitch. 

• PROORAMMAILE LINE FEED: program· 
mable length from 1/144 to 255/t« Inches. 

• VERTICAL FORMAT CONTROL: program· 
mable form length up to 127 lines, useful tor 
short orover·slzed preprinted forms. 

• FRICTION ANO TRACTOR FEED: wlll accept 
sing le sheet paper. 

• 224 TOTAL CHARACTERS 

• USES STANDARD SIZE PAPER 

II you want more try -

Premium Quality 
COMSTAR T/F SUPER·10X 

PRINTER-$299.00 
More Features Than RX-80 

For $299 you get all of the features of the 
Comstar TIF plus 10" carriage 120 cps, 9 x 9 
dot matrix with double strike capablllly tor 18 
x 18 dot matrix. High rosolutlon bit Imago (120 
x 144 dot matrix), undorlln lng, backspacing, 
left and righ t margin settings, true lower 
descenders, with super and subscripts, and 
prints standard, Italic, Block Graphics. special 
characters, plus 2K or user definable char· 
actors. For the ultimate In price performance 
the Comstar T/F Super 10" loads the pack! 

Double 
Immediate Replacement 

Warranty 
We have doubled the normal 90 day warranly 
to t80 days. Therefore ii your printer tails 
within "180 days" from the date ot purchase 
you simply send your printer to us via Uni ted 
Parcel Service. prepaid. We will IMMEOIATEL Y 
send you a replacemenl printer at no charge 
via United Parcel Service, prepaid. This warran· 
ty, once again, proves lhat WE LOVE OUR 
CUSTOMERS! 

15 DAY FREE TRIAL 
OTHER OPTIONS 

Extra Ribbons ..................... .. ·S 5.95 
Roll Paper Holder ........ .... ......... 32.95 
Roll Paper. . . . . . . . . . . • . . . . . . . . . . . . . . • . 4.95 
5000 Labels ....•..................... 19.95 
1100 Sheets Fan Fold Paper ....•........ t3.95 

Add S 17.50 shipping, handling and lnsuranco. 
Illinois residents please add 6% tax. Add 
$40.00 lor CANADA, PUERTO RICO, HAWAII, 
ALASKA orders. WE 00 NOT EXPORT TO 
OTHER COUNTRIES. Enclose cashiers check. 
money order or personal check. Allow 14 days 
lor delivery. 2 to 7 days for phone orders. 1 
day e~p ress mall available!! Canada orders 
must be in U.S. dollars. 

PROTECTO 
ENTER p RI z Es (WE lOVE OUR CUSTOMERS! 

BOX 550, BARRINGTON, ILLINOIS 80010 
Phone 3121332·5244 to order 

SUPER-10" ASCDEFGHX~KLMNOPQRBTUVWXVZ 
ABCDEFGHl JKU1NOPCIRSTUVWXVZ 1 2 3 4 ~ 6 7 B 9 0 
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9 SANYO MONITOR SALE!! 
• 80 Columns x 24 lines 
• Green text display 
• East to read - no eye strain 
• Up front brightness control 
• High resolution graphics 
• Quick start - no preheating 

$7900 
• Regulated ·pow.er supply 
• Attractive metal cabinet 

9" Data Monitor 
• UL and FCC approved 

• 15 Day Free Trial - 90 Day Immediate Replacement Warranty 

9" Screen - Green Text Display $ 79.00 
12" Screen - Green Text Display (anti-reflective screen) $ 99.00 
12" Screen -Amber Text Display (anti-reflective screen) $119.00 
13" Screen - Color Monitor (national brand) $249.00 

Display Monitors From Sanyo 
With the need for computing power growing every day, Sanyo has 
stepped in to meet the demand with a whole new line of low cost, high 
quality data monitors. Designed for commercial and personal com­
puter use. All models come with an array of features, including up­
front brightness and contrast controls. The capacity 5 x 7 dot 
characters as the input is 24 lines of characters with up to 
80 characters per line. 
Equally important, all are built with Sanyo's commitment 
to technological excellence. In the world of Audio/Video, Sanyo is 
synonymous with reliability and performance. And Sanyo quality is 
reflected in our reputation. Unlike some suppliers, Sanyo designs, 
manufactures and tests virtually all the parts that go Into our products, 
from cameras to stereos. That's an assurance not everybody can 
give you! 

-fBSANVO 
Official Video Products 

of the Los Angeles 1984 Olympics 

----- ------= · ·;· · · ~·-·,-- '""' 

•LOWEST PRICES• 15 DAY FREE TRIAL• 90 DAY FREE REPLACEMENT WARRANTY 
•BEST SERVICE IN U.S.A.• ONE DAY EXPRESS MAIL• OVER 500 PROGRAMS• FREE CATALOGS 

~~~;~~~;;~~~~:=~==~~~~=~:Si 
I please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII I 
I orders. WEDO NOT EXPORT TO OTHER COUNTRIES. I 
I Enclose Cashiers Check, Money Order or Personal Check. Allow 14 I 
I days for delivery, 2 to 7 days for phone orders, 1 day ex-press mall! I 
I Canada orders must be In U.S. dollars. Visa · MasterCard • C.0.0 . I ·-------------------------· 

'PRDTECTD 
E NT E R p R I z E s IWE lOYE OUR CUSTOMERS) 

BOX 550, BARRINGTON, llllNOIS 60010 
Phone 3121382·5244 to order 
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Four Tronix Games 
For VIC And 64 Don Gutman 

Have you wiped out any Killer­
watts lately? If not, you mny 
want lo pick up a copy of juice 
for your Commodore 64, one of 
four new games from Tronix, 
which last year blessed us with 
Kid Grid, the fill-in-the-blanks 
game for the Atari 400/800. juice 
(designed by Kid Grid's designer 
Arti Haroutunian) is the most 
exciting game in the new batch. 
It's a good takeoff, but not a rip­
off, of the hit arcade game Q*Bert. 
The other new Tronix ga mes are 
Deadly Skies, Scorpion, and Gold 
Fever, all for the VIC-20 only. 

Juice 
In Juice, as in Q*Bert, you are a 
helpless but resourceful charac­
ter who relentlessly hops around 
a grid trying to change the ap­
pearance of all the blocks by 
landing on them. "Juice" refers 
to electricity; if you hit all the 
blocks without getting killed by 
various nasties, you have com­
pleted a circuit board and you 
move on to the next level. 

While Q*Bert hops on a 
pyramid, Edison, Juice's charac­
ter, leaps about a slanted rec­
tangle. The configuration is 
slightly differe nt for each of the 
six levels. Jf you get into trouble -
and you will - you can jump off 
the grid onto a line w hich 
will cause you to materialize 
·elsewhere. 

This game is a knockout. 
The characters are human­
looking, not some videogame 
stick figures. The graphics are 
top-notch, and the play action is 
fun for five minutes as well as 
five months. It is available on 
disk for the Commodore 64 
and for Atari computers with 32K. 
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The other three new games 
from Tronix are very d ifferen t 
from one another, seemingly 
intended for specialized audi­
ences. Still they do have one 
thing in common - simple direc­
tions. Just pop that cartridge in 
and play. 

Deadly Skles 
Here's your shoot-em-up. Un­
derneath a protective cloud cover 
are a missile base, tanks , and 
missile emplacements set up to 
destroy your copter. UFOs, 
smart bombs, and asteroids har­
rass you in the air. You've got to 
bomb through the cloud cover, 
then bomb the ground targets 
which scroll by from left to right. 
Unfortunately, your copter can­
not scroll off the screen with the 
targets, nor can you wrap around 
and come out the other side. 

The sound effects are quite 
good, reminiscent of the shooting 
in Centipede. Although you can 
barely make out the shapes of 
your enemies, the overall 
graphics are adequate. 

You will be challenged. 
Around level four there is so 
much debris in the sky, you fee l 
like you' re attacking Mount St. 
Helens. It is a good test of 
periphera l vision, though it is 
bothersome that the enemy 
missiles suddenly appear a quar­
ter of the way up the screen, 
which happens to be your idea l 
bombing altitude. 

Scorplon 
Scorpion is another fast-action 
shooting game, but it requires 
some thinking, not just twitching. 
You've go t eight differe nt things 
to shoot al (Venus's-flytraps, 

In Juice for the Commodore 64, the µlnyer 
controls n figure who j11111ps nro1111d n 
pawer ~rid, p11rs11ed by "Kil/crwntts" 
(artist s rc11ditio11 of nctual screen). 

worms, pod babies, etc.), each 
with a different point value. 
More importa ntly, you've got to 
feed your clan by stunning frogs 
and bringing them home. 

This is the fastest-moving of 
all the Tronix games, and you 
should have fun fighting your 
way through the maze, wreaking 
havoc, shooting everything in 
sight. The program makes pretty 
good use of the VIC's graphics 
capabilities, and the screen 
scrolls in four directions. 

There is <1 scanner on the 
side of the screen that reports 
your location, but if you glance 
at it you're probably a goner. It 
might be an improvement to 
eliminate the gauges and make 
the playfield larger. 

There arc 32 levels and three 
difficulty settings, so you will be 
occupied for the next few 
months. Designer Jimmy Huey 
has also given us left- and 
right-handed play, and a freeze 
option. 

The instructions neglect to 
say where the scorpion "house" 
is, but I' ll tell you - it's that black 
square in the center of the screen. 

Gold Fever 
In Gold Fever, you are in-

side an abandoned mine filled 
with g litte1ing piles of gold. But 
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Tile ltelicopter (riglll -ce11ler) bombs 
gro11nd fnrgets i11 Dendly Skies for lite 
V IC-20. 

some of the screen objects are 
difficult to recognize. The gold 
could just as easily pass for small 
s leeping rodents. Boxcars are 
chasing you, nnd so is nn evi l 
Claim Jumper, who looks more 
like a fire hydrant with a 
tabletop. 

Anyway, after you pick up 

In Scorpion for /lie VIC-20, e11e111y 
crenlures nbo1111ri i11 n four-wny scrolli11g 
mnze. 

all the gold in one mine, you 
move to another. There arc nine 
difficulty levels, distinguished 
mainly by the amount of gold 
and speed of action, a nd only 
two alternating scenes. 

Of the four new games from 
Tronix, the s tandouts are Juice, 
Deadly Skies, and Scorpion. 

Your 111i11er (upper-rigltt) must nvoid 
ltnznrds wltile i'.:.ntltcri11g riches ht Cold 
Fever for lite v IC-20. 

Tro11ix P11blislt i11g, l11c. 
701 W. Mn11cltesfer Blvd. 
/11glewoorl, CA 90301 

Juice 
Co11111101fore 61i disk $34.95 

Deadly Skies 
Scorpio n 
Cold Fever 
VIC-20 cnrfrirlges 539.95 Cl 

SOFTWARE DEVELOPMENT SYSTEMS 
to 

Help vou dovelop your skills and the power ot vour computer. 
These complete development systems for the VIC 20 and the Commodore 64 computers are tools 

for the professional and learning aids for the developing programmer. A must for anyone who wants 
to understand the internal workings of the computer or who wants to design fast-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. 

Ask for Oevelop·20 and Oovolop-64 at your local software s tore. 

/k 
To order dlrocl sond $49.95 U.S. tunus plus S2.00 p~h 10 
French Siik, PO Bo• 207, Cannon Foils, MN 55009. 

@Ii&@ 
VISA/MC chftrgos accoplod (Pleaso Include oxplrollon 

- dale). Plouo speclty Dovolop·20 or OovolOP·64 and lhc 
SK version tor lhO VIC 20 ii so d oslrod Programs are 
dlsltlbulod on cossou e or dlskelle. Plouo spoclly your 
prelerenco. 

ill<•~~Oea~leren~qulrles~lnvlte~d. ~ 

VIC 20 and Commodore 64 are reglslorod TM ot Commodore Business Machines Inc. 
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Rat Hotel For VIC-20 
Clark L. and Kathryn H. Kidd 

Like mold on cheese, Rnt T-fote/ 
tends lo grow on you afte r a 
while. Our copy of the new hide­
and-seek VIC-20 cartridge from 
Creative Software didn't come 
with instructions, and without 
the benefit of a press release we 
might have had trouble lea rning 
how to play. But once you know 
the rules, Rnl f-iotel is easy 
e nough to entertain even 
younger players. 

The object is to maneuve r 
Ermine the Rat down six floors 
of the Hotel P<1radisio to con­
sume Le Grand Cheeseball in 
the b<1sement. Ermine's enemy 
is Waldo the Maintenance Man. 
Waldo, armed with a gun, chases 
Ermine around the ho tel. 

l~nl Hotel is a gam e of severa l 
challe nges. One, of course, is 
Waldo the Mainternrnce Man. 
There are also rattraps scattered 
throughout the hotel, which 
Ermine must avoid. The third 
obstacle is time: players have 
three minutes to guide Ermine 
from the hote l a ttic to the 
cheeseball. lf and when the rat 
consumes Le Grand Cheeseball, 
the game sta rts again a t a more 
difficult skill level. 

Along the way to the base­
ment, cheese is hidde n in va rious 
corne rs. When Ermine consumes 
this cheese, points are added to 
your score. The rat must eat all 
the cheese on each level to move 
from one floor to another. Occa­
sionc:illy the cheese changes color 
from yellow to black. When the 
cheese is black, it paralyzes the 
rat fo r a few crucial seconds. 
During those seconds, Waldo 
may sneak up and shoot the rat. 
Never fear, however: a player is 
allowed three rats per game. 
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Playing Rat Hotel 
For those who might not learn 
how to play Rnt Hotel without 
printed rules, here they nre. R11t 
Hotel is a ccirh·idgc game re­
quiring a VIC and a joystick. 
Plug in the cartridge, turn on the 
VJC, and jiggle the joystick to 
center the title screen on your 
TV. Choose your skill level by 
pushing the joys tick up. Press 
the fire button to s tart play. 

Once play begins, the top of 
the screen records your current 
sco re as well as the high score of 
games in the series. Little rats on 
the uppe r left s ide indica te the 
number of rats left in a gmne. 
On the upper ri ght is a black bar 
showing the amount of time a 
player has left. Rather than 
giving the time in minutes and 
seconds, the black bc:ir shrinks lo 
show the remaining time . This is 
a clever feature; it' s easier to 
gauge the length of the bar out 
of the corner of your eye than it 
is to take your eyes off the game 
to read a numeric display. 

There are five skill levels, 
and the on ly significant differ­
ence is the speed of the game. 
Level 5 isn't unreasonably fast 
unless you've jus t finished 
playing a game on Level 1. 

Ermine must avoid Waldo 
by s taying a head of him or by 
finding places to hide. When the 
rat has eaten all the cheese on a 
floor, move him to the extreme 
right or le ft of the screen and 
then push him as far down as 
possible to awa it the elevator. 
As you press the joystick roward 
the edge of the screen, a beeping. 
sound wi ll ca ll an elevator to 
take Ermine to the next floor. 

While you can move the rat 
only one floor at a time, Waldo 
can skip floo rs. Sometirnes you 

Waldo the Maintenance Man chases 
Ermine the Rat in Rat Hotel. 

think you're we ll ahead of him, 
but he'll catch up to you. More 
rats "bite the cheese" while 
waiting for the elevator than in 
any o ther Rnt Hotel situation. 

Good Features 
The idea of having an elev<1tor 
that ma kes you wait is ingenious . 
It adds a little variety to the game. 
Another good feature of Rnt Hotel 
is the sound effects, which a re 
excell ent. When the game be­
gins, a Bach tune is played. After 
a while, though, the song does 
get a little tedious, especially if 
you're not a good player and 
have to keep starting over. There 
are also little tunes played when 
you win or lose. 

When Waldo s hoo ts the rat 
there's a popping sound, and 
when the rat gets caught in c:i 
trap there's· a definite crunch . 
There's a beeping no ise that 
calls the eleva tor. Different 
sounds are made when the rat 
ea ts good or bad cheese. A lot of 
effort was put into the sound 
effects, and it makes the game 
more enjoyable. 

The graph ics of Rnt Hotel are 
above average, perhaps even 
excellent. Graphics arc not the 
s trong feature of the VIC-20, but 
the graphics in Rat Hotel are good 
enough to add to the enjoyment 
of the game. 

For all its innova tion, how­
ever, Rnt Hotel is a game of few 



For The 
IBM, TRS-80 
and COM-64 
Visit your local dealer today, 
or call us toll free at 

Nightwalker! Beautiful women. 
Dan~erous men. A weird gravedigger. 

They re all here in this Interac tive t a le 
that challe nges you to gather enough 

evid ence to crack a dangerous 
underground heroin ring. The story 

unfolds In the famous port city of New 
Orleans. Far from the glamour and romance 

of Bourbon Street, you find yourself prowling 
the seedy bars and alleyways of the water· 

front for clues. The word Is out on the 
grapevine. A nosy reporter (you) Is snooping 

around for Information from everyone and 
anyone who'll ta lk. If you're the kind of ace reporter 
that judges your sources carefully, you could end up 

with the s tory of a lifetime. If not, you could find 
yourself on a pleasure cruise down the Gulf - minus 
the boat! Nightwalker is an interactive story, so your 

decisions during the game have a direct bearing on 
Its outcome. You collect evidence, buy Information, 

log observations, and Inte rview townspeople. You 
must successfully gather enough evidence to present 

to the police for a bust. Nlghtwalker Is a text-oriented 
program that Is beefed·up with some sharp graphics 

routines, and has an extensive data base that assures you 
of many, many hours of varied excitement - if you survive! 
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surprises. The rat always starts 
the game in the same location, 
cheese and traps are hidden in 
the same spots every time, and 
Waldo plods the same basic route 
each time the game is played. 
Even the poisonous black cheese 
shows up only once in most 
gam~s, and that's at a specific 
spot in the basement. Thus, all 
games are basica lly the same, 
nnd after a few dozen rounds 
the player begins to feel l iken rn t 
in a maze. Some randomness 
introduced into the program 
would have m ade Rat Hotel an 
even better game. 
Rnt Hotel 
Crenl ive Software 
230 Cnri/J/;en11 Drive 
S111myvnle, CA 94086 
$.39.95 GI 

JOIN THE 
COMPUTER 

REVOLUTION 
WITH A MASTERY 

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 ONL y s5995 
• Plug·s into user port 

EXTENDED TIME CONTROL PROGRAM FOR CBM 64 ... s995 

COM voice 
NEW SPEECH 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 s14995 
• Built in Audio Jack 

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

MasterCard or Visa Accepted 
1444 Linden Street, Bethlehem, PA 18018 

~G£N£SIS~ 
••coMPUTER CORPORATION-· 

.._ ... 
I TY.PillrGTO'TOB I 

WOJlD IBV.ADB:BS 

IFR "" 
H -IOH"l SIWUUTOll 
U • t• ........ r ... •Ka. .. -.-...... 

OF THE KEYBOARD! I 
In the age of the computer, everyone =. 
from the school chi ld to the Chairman of =~ 

(FLIGHT 
SIMULATOR) 
CARTRIDGE 

FOR THE VIC 20 
the Board should be at home at the Ii'= 

computer keyboard. Soon there will be 
a computer terminal on every desk and 
in every home. Learn how to use it right 
... and have some fun at the same time! 
Rated THE BEST educational program for the VIC 20™ 
by Creative Computing Magazine 

TYPING TUTOR PLUS WORD INVADERS 
The proven way to learn touch typing. 
COMMODORE 64 Tape $21 .95 COMMODORE 64 Disk $24.95 
VIC 20 (unexpanded) Tape $21.95 
Typing Tutor plus Word Invaders makes learning the keyboard easy and fun! 
Typing Tutor teaches the keyboard In easy steps. Word Invaders makes typing 
practice an entertaining game. Highly praised by customers: 
"Typing Tutor Is great!", "Fantastic". "Excellent ", High quality", "Our children 
(ages 7-15)/iterally wait in line to use//. ", "Even my little sister.likes II", " Word In­
vaders is sensational!" 
Customer comment says It all ... 
" ... i t was everything you advertised 11 would be. In three weeks. my 13 year old 
son. who had never typed before. was typing 35 w.p.m. I had improved my typing 
speed 15 w.p.m. and my husband was able to keep up with his college typing 
class by practicing at nome." 

$39.95 
. JOYSTICK REQUIRED 

Put yourself in the pilot's seat I A very challenging 
realis tic simulation of Instrument flying in a light 
plane. Take off. navigate over difficult terrain, and 
land at one of the 4 airports. Artlflcial horizon, ILS, 
and other working instruments on screen. Full air­
craft features. Realistic aircraft performance -
stalls/spins, etc. Transport yourself to a real-time 
adventure in the sky.·Flighl tested by professional 
pilots and judged "terri fic" I 
-=- Shipping and handling $1.00 per ,.._ 
- order. CA residents add 6% tax. ~ 

ACAi>iCmY 
SOFTWARE 

P.O. Box 9403, San Rafael, CA 94912 (415)499-0850 

Prognimmera: Wr1te to our New Program Manager concerning any exceptional VIC 20TM or Commodore 64TM game or other prognim you have dovolopod. 
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A close-up screen photo showing how ordi11nry clinrnclers (left) nre transformed into custom chnrncters (right) for the VIC-20 
version of "Chicken Little," n gnme program elsewhere i11 this issue. Note ll1e technique of co111bi11i11g 011c or more clinrncters 
(A, F, G, /)lo form n si11gle, large cus/0111 clinrncler. 

Introduction To 
Custom Characters 

For VIC And 64 
Tom R. Halfhill, Editor 

What are "custom characters"? Why might 
you want them? Are they hard to program? 
How do they work? This introduction to the 
concept of custom characters answers all 
these questions and more. Two other articles 
in this issue then show exactly how to pro­
gram custom characters on either a VIC-20 or 
Commodore 64. 

Perhaps you've admired the screen graphics of a 
favorite arcade-style game, or the Old English let­
ters of a Gothic text adventure. These kinds of 
shapes and special characters are not built into 
the computer itself. Maybe you've wondered 
how fhese effects are achieved and if they are dif­
ficult to program. 

The secret is a technique called custom charac­
ters, also known as redefined characters or program­
mable characters. The terms are almost self­
explanatory - with programming, you can 
design your own shapes and special characters to 
display on the TV screen. They can be almost any 
shapes you want: spaceships, aliens, animals, 
human figures, Old English letters, anything. ln 

effect, you are customizing or redefining the 
characters already built into the computer. 

For instance, if you redefine the letter A to 
look like an alien creature, every time you PRINT 
A on the screen you'll get the alien instead of the 
letter. Animation is as easy as erasing the 
character - by PRINTing over it with a blank 
space - and then PRINTing it in the next posi­
tion. When this process is repeated rapidly, the 
alien seems to move across the screen. 

Custom characters are especially useful to 
game programmers, but also are fun to experi­
ment with for anyone interested in programming. 

Character Sets 
First, let's clarify exactly what is a character set. 
Briefly, it is the complete set or collection of char­
acters that a particular computer can display on 
its video screen . Characters include letters of the 
alphabet (both upper- and lowercase), numbers, 
punctuation marks, symbols, and - on the Com­
modore 64 and VIC-20 - the 64 special graphics 
characters that are pictured on the front of the 
keys. In all, a VIC or 64 has a standard character 
set of 256 characters. This is the total set of charac-
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ters which the computer is capable of displaying. 
The character set is built into the computer, 

permanently stored in Read Only Memory 
(ROM). ROMs are memory chips that retain 
important information even when power is 
turned off between sessions. The character set is 
stored in ROM as a Ust of numbers. The numbers 
describe to the computer how each character is 
formed from a pattern of tiny dots. 

You may be able to see these dots if you look 
very closely at your computer screen . (The dots 
might be too small to discern on some ordinary 
TV sets, but they are much more visible on a 
monitor.) All the characters in the character set 
are made up of these dots. The dots for each char­
acter are part of an 8-by-8 grid, for a total of 64 
dots per grid. This method of forming characters 
is familiar to anyone who has seen the large time/ 
temperature clocks on banks, or the scoreboards 
in sports stadiums. A computer displays charac­
ters the same way, except instead of light bulbs, 
the dots are very small pinpoints of glowing 
phosphor on the TV picture tube. (Figure 1 shows 
the dot pattern for the letter A on a Commodore 
64; the dot pattern is slightly different for the 
VlC-20, but the principle is the same.) 

Figure I: Dot Pattern For Character A 
On Commodore 64 

The character set is always kept in ROM, 
ready for the computer to use . Let's say you dis­
play a character on the screen - for instance, the 
uppercase letter A. The computer refers to the 
character set in ROM to see how it should display 
the A on the screen, much as you would refer to a 
dictionary to see how to spell a word. Once it 
looks up the dot pattern for an A, the computer 
displays the character. The whole process takes 
only a few microseconds, and happens every time 
a character is displayed, either by typing on the 
keyboard or using a PRJNT statement in BASIC. 

When the computer's ROM chips are pre­
programmed for you at the factory, these dot pat­
terns for each character are permanently burned 
into the chips so the computer will always display 
the same character set. Short of replacing the 
ROM chips themselves, there is nothing you can 
do to change this preprogramming. Normally, 
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this would limit you to the built-in character set. 
Indeed, on some computers there is no 
alternative. 

Fooling The Computer 
However, on the VIC and 64 - and on many 
other home computers - there is a way to modify 
the character set to suit your own needs. The 
technique requires fooling the computer. 

Here's how it's done. The first obstacle to 
overcome is the preprogrammed ROM chips. It 
is not possible to erase or change information in 
ROM. But remember, there are two types of 
memory chips in computers: ROM and RAM. 

RAM (Random Access Memory) is temporary 
memory that can be erased and changed. Pro­
grams loaded from disk or tape, or which you 
write yourself, are stored in RAM while they run . 
They can be changed at any time from the key­
board, or even erased altogether by typing NEW 
or switching off the computer. RAM is the com­
puter's workspace. 

So, the first step toward custom characters is 
to copy the list of numbers representing the char­
acter set from ROM into RAM. 

This is a relatively s imple programming task. 
You find out exactly where in ROM the character 
set is stored by looking at a memon; map, a list of 
memory addresses inside the computer. (Memory 
maps are often found in reference or owner's 
manuals or magazine articles.) O nce you know 
the beginning memory address of the ROM char­
acter set, you can write a short routine which 
reads the list of numbers in ROM and then copies 
it into RAM. In BASIC, this is done with PEEKs 
and POKEs within a FOR/NEXT loop. One or two 
program lines are all it takes. 

Now there's a copied image of the ROM char­
acter set in RAM. Again using POKEs, you can 
freely change the Ust of numbers to customize the 
characters any way you want (we'll cover this in 
detail in a moment). 

OK so far, but there's one catch. The com­
puter doesn't know you've relocated the charac­
ter set. It still expects to find the character set 
where it always has, in ROM. It will continue to 
refer to ROM and will ignore your customized set 
in RAM. 

That's why you have to "fool" the computer. 
The VIC and 64 contain a memory location, called 
a pointer, which points to the character set in 
ROM. Luckily, the pointer itself is in RAM. With 
a s ingle POKE statement, you can change the 
number in this location to point to your custom 
character set in RAM, thereby fooling the com­
puter into referring there for its information in­
stead of ROM. The computer goes through its 
usual process of looking up the dot pattern for 
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each character and displaying it on the screen, 
except it looks up your modified pattern instead of 
the pattern preprogrammed at the factory. 

Clever, eh? 

Character Patterns 
Basically, if you've made it this far, you've got the 
picture. But there are still a few details to clean 
up. 

For example, exactly how are characters 
customized? 

Recall that the character set is defined by a List 
of numbers which describes the dot patterns for 
each character, and that each character is formed 
by dots within an 8-by-8 grid. By changing these 
numbers, you change the shape of the dot pat­
tern, and therefore the shape of the character. 

It helps at this point to know something about 
the binary number system, so you might want to 
read "The Inner World Of Computers, Part 1: 
Binary Numbers" elsewhere in this issue. But 
even if you don't understand binary, look at 
Figure 2. 

The eight numbers running vertically along 
the right side of Figure 2 are the numbers which 
define the dot pattern for an A on a Commodore 
64 (again, the pattern for A on the VIC is slightly 
different). These are the same eight numbers 
which the computer refers to when it looks up A 
in the character set. They are also the numbers 
you must change to customize the character. 
These numbers are decimal versions of the binary 
dot patterns. 

Figure 2: Dot Pattern For A On 
Commodore 64 

.__.__.___.___.__.__....__...___, 

24 (16+ 8) 

60(32+16+8+4) 
102 (64+32+4 + 2) 
126(64+32+16+8+4+2) 
102 (64 + 32+4+ 2) 
102 (64+ 32 + 4 + 2) 
102 (64+32 + 4+2) 
0 

Along the top of Figure 2, running horizon­
tally from right to left, are eight more numbers: 1, 
2, 4, 8, 16, 32, 64, and 128. Notice that each of the 
numbers in this series is twice as much as its pred­
ecessor. That's how binary works. (If you want 
to get technical, each number represents a bit in a 
byte.) 

Now, this is important: to understand how 
the numbers in the vertical column were deter­
mined, simply add up the numbers in the horizon-
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tal row which correspond to colored dots in the 
8-by-8 grid. For example, the top row of the grid 
has two colored dots which form the peak of the 
A. (These are the same dots which will be lit up 
when the letter is displayed on the TV screen.) 
These two dots fall beneath the 8 and 16 of the top 
row of numbers. Because 8+16 = 24, the number 
in the right-hand column for that row is 24. 

Likewise, the next number in the right-hand 
column is 60, because the colored dots in the 
second row of the grid fall beneath the 4, 8, 16, 
and 32, which add up to 60. And so on down to 
the very last row, which has no colored dots . This 
is represented by a 0 in the right-hand column. 
When the A is displayed on the screen, no dots 
will be lit up on this row of the grid. (All patterns 
for letters and numbers allow a blank line for the 
last row, and for the extreme right and left-hand 
columns, in order to keep the characters from 
running into each other on the screen.) 

Figure 3 shows the dot pattern for an A on the 
VIC-20. Notice how the eight numbers in the ver­
tical column are different from the eight numbers 
for an A on the Commodore 64. A comparison 
between the patterns of Figures 2 and 3 shows 
why: each computer forms its A in a slightly dif­
ferent way. Study these figures until you're sure 
you know how to add up the dot patterns to 
arrive at the eight numbers along the right. This is 
the key to customizing characters. 

Figure 3: Dot Pattern For A On VIC-20 

128 64 32 16 8 4 2 1 

24 (16+8) 
36 (32+4) 
66 (64+2) 
126 (64+ 32+ 16+8+4+2) 
66 (64+2) 
66 (64+ 2) 
66 (64+2) 

.___.__._...__.___,_____.____.__, 0 

Customizing Characters 
Once you understand how character patterns 
work, it's easy to customize them at will. 

First, take some graph paper and mark off an 
8-by-8 grid, or draw your own grid on a blank 
sheet. Along the top, write down the horizontal 
row of numbers as seen in Figures 2 and 3: 1, 2, 4, 
8, 16, 32, 64, and 128. Be sure to list them from right 
to left. 

Second, design your custom character by 
coloring in dots on the grid. Figure 4 shows a 
sample design for a Space Invaders-type creature. 

{ 
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Third, add up the colored dots in each row, 
starting from the top. Write down each sum in a 
vertical column along the right, as seen in the 
figures. 

Figure 4: Dot Pattern For A 
Customized Character (Space lnvaders­
Type Allen) 

128 64 32 16 8 4 2 1 

--+--t--1 

.__.__.__.__.__...__..._.....___.. 

0 
24 (16 +8) 

U6 (64+ 32+ 16+8+4+2) 
219(U8 + 64+16+8 + 2+ 1) 
126(64+32+16+8+4+2) 

219 (128+ 64+16+8+2+ 1) 
153 (128+16+ 8+ 1) 

0 

You have now designed your own custom 
character. You can design as many of these as 
you' ll need - up to the limit of 256 characters in 
the character set (although on the unexpanded 
VTC, memory limits make it practical to customize 
only 64 characters). 

The only remaining step is to take the new 
series of eight numbers for each custom character 
and substitute them for the numbers in the stan-

dard character set. Remember, that's why you 
relocated the character set from ROM to RAM. 
Now that the list of numbers spelling out the pat­
terns for the standard character set is in RAM, it 
can be changed to use your own numbers with 
POKE statements. 

Specific Details 
Up to now, this article has had to be fairly genera l 
in its explanations. The basic technique for cus­
tomizing characters is the same for the VIC-20, 
Commodore 64, Atari, or any computer on which 
the character set can be relocated and redefined . 
But the specific details vary for each computer: 
the character set's memory address in ROM, how 
to safely copy it to RAM, the memory address of 
the character set pointer, the order of characters 
within the character set, and so on. 

For these details, as well as example pro­
grams and utilities, turn to the article elsewhere 
in this issue which is appropriate for your com­
pu ter: " How To Make Custom Characters On 
The 64" or "How To Make Custom Characters 
On The VIC." 

Besides these articles, from time to time COM­
PUTE!'s Gazette will offer additional articles and 
columns on custom characters - one of the most 
powerful features available on your VIC-20 or 
Commodore 64. G 

A simple way to increase the versatility 
of your 64 or VIC 20. 

If vou can't do as 
much as vou'd like to with 
your 64 or VIC 20. then 
INTER POD is exactly what 
you need. It will unlock 
your computer's hidden 
potential. 

Just plug INTERPOD 
into the serial port of your 
computer and you're ready 
to access a vast array of 
peripherals that will allow 
you to run any professional 
quality software. 

You'll be able to 
execute word processing. 
accounting. instrument 
control. and other excellent 
applications, and tum your 
64 or VIC 20 into a very 
powerful system. 

I TERPOD will also 
enable you to compile basic 
programs on 40-tO or 8050 
dri\'CS using Oxford's 
PETSPEED 64. And you'll 
be pleased to know that 
INTER POD is transparent, 
so ii won't tic up your 
computer's memory. 

INTERPOD will allow 
you to access the following: 

• Up to 30 IEEE 488 disk 
drives and printers. 

• other IEEE instruments 
including volt meters. 
plotters. and other 
analog/digital peripherals. 

• any RS232 printer or 
RS232 modem. 

through a serial pon on 
INTER POD. 

• a wide range of 
inexpensive IEEE 
and RS232 matrix and 
quality printers. 

INTERPOD is priced 
at $180. quantity I. Order 
by December 15th and 
receive :1 $20 rebate. 

To find out more about 
what INTERPOD can do 
for you. or to order 
INTERPOD, contact: 

~~k. 
1056 ELWELL CO RT 
PALO ALTO. CA 9·130.) 
( -11 5) 964·8 88 



I 

Budgets, inventories, 
projections, you name it ... 

numbers and even 
trig functions. And 
PractiCalc gives you 
a lot more. 

Want to make 
a chart? Hit a key 
and the high or low 
resolution graphics of 
PractiCalc Plus or High or low 
PractiCalc 64 will turn resolution graphics.·· 

numbers into graphs. It'll even print out 
everything that shows on the screen. 

Want a lot of facts and figures at your 
fingertips? PractiCalc stores more than 2,000 
cells in up to 100 columns and 250 rows. It'll 
sort them, search them, or shuffle them for you. 

High·speed and 
wild card search ... 

You can add 
entries, delete them, 
or move them around 
- numerically or 
alphabetically, and 
instantly, of course. 
And you'll find 
PractiCalc unusually 
friendly, flexible, and 
forgiving. 

All of which is a far cry from just playing with 
a joystick. Still, 
PractiCalc has one 

thing in common " ....... .?"!:~!:__ ... ' 

~ with a 
~lCi computer 

game. 
r- ' The price. 
--., Only $40. 

Alpha or numeric sort ... 

~~COMPUTER 
SOFTWARE 
ASSOCIATES, INC. 

Exclusively distributed by Micro Software International, Inc. 
The Silk Mill, 44 Oak Street, Newton Upper Falls, MA 02164 • (617) 527-7510 

"$40 Is suggested retail prico for lope version of PracliCalc-20 ($45 tor disk vorslon: ProcllCalc Plus or PracliCalc 64 ~ $50 tor lape version. $55 for disk). 

c 1983 Computer Softwore Associotos. Inc. Commodoro 64 ~and VIC·20'" aro trademarks of Commodore Business Machines. Inc. 



How To Make Custom 
Characters On The 64 

Gary Davis 

Before reading this article, be sure to see 
" Introduction to Custom Characters For VIC 
And 64" in this issue, especially if you' re 
unfamiliar with the concepts of redefined 
characters. The following article includes 
" Chred 64," a character-editing utility that 
makes the task of customizing characters easy 
and fun. 

The Commodore 64 allows you to change any 
character in the character set to suit your own 
needs. In order to understand how this is done, it 
is first necessary to understand how the 64 (and 
most other compu ters) store the character set. 

If you look closely at the letters the computer 
puts on the screen, you wi ll notice that each 
character is made up of little dots in an 8x8 grid 
(see the figure). 

Since there are 64 possible dots, or pixels, that 
can be either on or off, we need 64 "switches" for 
each character. This is done by using eight 
memory loca tions fo r each character. Since one 
memory location, or byte, is divided into eight bits, 
using eight bytes gives us the 64 switches we 
need for each character. 

The bytes for each character are stored con­
secutively, with the first byte fo r each character 
representing the top row of dots in the character, 
the second byte the second row of dots, and so 
on . For a pixel to be on, the bit at its location must 
be set; for a pixel to be off, the bit must be clear. 
This is not as complicated as it sounds. The figure 
shows how the bit patterns of sets and clears are 
converted into the numbers that represent the 
character. When you make a series of bytes fo r 
every character and store them in a computer, 
you have what is known as a character generator. 

Relocating The Character Set 
The character generator in most computers, 
including the Commodore 64, is stored in Read 
Only Memory (ROM). This way the computer is 
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ready to display characters on the screen as soon 
as it is turned on . 

Unfortunately, when the character generator 
is in ROM, you can't change the characters to suit 
your needs. When you can't change the existing 
character set, the simplest way to customize a 
new character set is to move it to Random Access 
Memory (RAM), and then tell the computer to 
use your character set rather than the one it has in 
ROM. 

Telling the Commodore 64 where the new 
character set is located is relatively simple to do. 
Within the video controller chip (sometimes 
known as the VIC-IT chip) is a special memory 

Pixel PaHem For Letter A 

12864 3216 8 4 2 1 

16+ 8 =24 
32+ 16+8 +4 =- 60 
64 +32+ 4+ 2 - 102 
64 +32+ 16+8+ 4 +2 = 126 
64 + 32+ 4+ 2 a l02 
64 +32+ 4 +2 = 102 
64+32+ 4+2 = 102 
=0 

The charader codes for A are 
stored in memory as: 
24,60, 102, 126, 102, 102, 102,0 

For each row add the number at the top of each column 
in which a pixel is turned on. The resulting numbers 
are then stored consecutively from top to bottom. 

location that allows you to set a new character 
pointer (the location of the first byte of your 
character set) . 

Now let's try an experiment. Type: POKE 
53272, 19 and press RETURN. Your screen will be 

l 
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filled with strange characters, but don 't worry. 
You have told the 64 to use a RAM character 
generator, but you haven't supplied one yet. To 
return your screen to normal type: POKE 
53272,21 and press RETURN. You won't be able 
to read what you are typing until you press 
RETURN, but the compute r understands. If this 
doesn' t work, you can always restore the screen 
by pressing the RESTORE and RUN/STOP keys 
at the same time. 

When you are designing a new character set, 
it is nice to have the normal one loaded into RAM 
to start with . Then you can make changes to it. 
Program 1 copies the 64's character set from ROM 
to RAM. 

Before you type in this program, you must 
enter: 

POKE8192,0 
POKE44,32 
NEW 

This saves a place in RAM memory for your 
new character set and protects it from being over­
written by a BASIC program. 

Now, type in the program and RUN it. After 
about 45 seconds the computer will come back 
and say READY. Now type POKE 53272, 19 and 
press RETURN . Nothing appears to happen, but 
the characters you are now seeing on your screen 
are coming from your RAM character generator, 
not from ROM as usual. 

To test this, type PO KE 2056,255. The top of 
all the letter A's on the screen should now be a 
solid line. Try POKEing different numbers into 
memory locations between 2048 and 6143 and 
watch the results on the characters . 

Using A Character Editor 
By sketching an 8 x 8 grid as seen in the figure, it 
is possible to map out the entire character set on 
graph paper and convert your new characters to 
numbers to POKE into memory. 

This method, however, can be both time­
consuming and frustra ting. A far better way is to 
create your new characters on the screen and let 
the computer do all the ca lculations. With this 
thought in mind, I wrote a character editor called 
" Clired 64." With this utility (Program 2), you 
can redefine any of the text or graphics symbols 
and save them on tape or disk. This can then be 
loaded and used with any program. 

In order to reserve memory for the alternate 
character set, it is necessary to set the start of 
BASIC pointer to 8192. This w ill leave you with 
32K of RAM free fo r your BASIC program. To do 
this, you must type in the fo llowing: 

POKE 8192, 0 
POKE44, 32 
NEW 
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"C/1retf 64," n 11/ilily 11ro8rm11 fi1r ar11/ i11g rns/0111 c/111mt"lcrs 
1111 /lie Co111111<11/orc 64. 

Now the memory from 2048 to 8191 is free to 
hold your new character set. You may type in or 
LOAD Chred 64. After typing Chred 64 for the 
first time, be sure to SAVE it on tape or disk 
before you RUN it. If you have made a typing er­
ror, it is possible tha t the computer will "crash" 
nnd you' ll have lo type it a ll over c1gain if you 
hnvcn' l SAVEd a copy. 

When you run Chred 64, the program first 
copies the resident character set from ROM to 
RAM and resets the character base to point to the 
RAM character set. The program then expands 
the current character being edited to eight times 
its normal size. 

To edit the current character being displayed, 
you may use the cursor control keys, the asterisk, 
and the space bar. 

To turn on a pixel, position the cursor nnd 
press the asteri sk. To turn off n pixel, press the 
spnce ba r. To clea r the entire characte r, press CLR. 

To edit a different character, press Fl. You 
will be asked to supply a row and column. This 
refers to the block of characters displayed on the 
lower-right comer of the screen. just type a row 
number followed by the column number or letter. 
The character you selected will now be displayed, 
ready for you to ed it. 

More Editing Features 
An interesting feature of the 64 is that, unlike the 
Commodore PET, the reverse-field (inverse video) 
characters are stored as part of the character set. 
Th is allows 256 redefined characters. To edit a 
character not being displayed, press F3. This will 
select and display the next block of 64 characters. 
Rest assured that you may mix characters from 
any of the blocks; only 64 characters are shown at 
a time fo r the purpose of editing. 

Sometimes you may wish to ed it more than 

I 
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mus1c - vlsually. You learn by interacling with CodePro· 
64. a new concept 1n inleractive visual learning. 

SEE PROGRAM EXECUTION 
Imagine actually seeing OllSIC statements execute 

CodePro-64 guides you through structured examples of 
BASIC program segments You enter the requested data 
or let CodePro·64 do the typing for you (It will not let you 
make a mistake ) 

l\f1er entering an example you mvoke our exclusrve 
Basic View'• which shows you how the BASIC program 
example executes. 

You step through and actually see the execuuon 01 
sample program statements by simply pressing the space 
bar CodoPro 64 docs the rest 

You see statements with corresponding flow chart 
graphics and variable value displays. You learn by visual 
examples 

EXTENSIVE TUTORIAL 
Codef>ro ·64's llxtensive tutorial guides you through 

oach BASIC command. program statement. and funclion. 
You ge t cleo r oxp1ana11ons Then you en1ar program 
s1a1emonts as Interac tive examples Where appropriate. 
you lnvoko Bas1cV1aw to see examples execu10 and 
walch lho1r llow char1s and variables change. 

By seeing graphic displays of program segmen1 execu· 
uon you learn by visual example. You learn taster and 
grasp programming concepts easier vn1h CodePro-64 
because you 1mmed1aicty see the results of your input 

You control your learning You can go through lhe 1u1or. 
1a1 sequon11a11y. or return to the main menu and seleCl 
d1lfcron1 1op1cs. or use keywords to select language elo· 
ments to study You CM page back and forth between 
screens w11h1n a topic at 1he 1ouch ol a tunctron key. 

NEW! For the Commodore 64TM 
ANNOUNCING 

CodePro-64™ 
A new concept in 
interactive visual 

learning ... 

CodoPro -64 leis you follow your interests and prac· 
lrcc wilh 1nterac11ve examples. Bul you can never gel 
"lost" Ft will always return you to the main menu Onco 
you have prac1rced and mastered lhe BASIC language 
elements you rMvc on to mor~ advanced concepls You 
loarn :ibout spr1lo and music prograrnrn1ng. 

SPRITE GENERATOR & DEMONSTRATOR 
CodePro-64's spnte genera1or lets you define your 

own sprites on the screen You learn how 10 oef1ne spnles 
and whal data values coriespond 10 your sprite dehni· 
11ons (You can then use lhese values 10 wr le your own 
programs) You can easily experiment with ddtorent deh· 
n1ltons and make changes to 1mmed1a1ely see the e11ec1s 

We also help you learn to program w1lh sprites by giving 
you a sprite demonstrator so you can sec Iha effect OJ 
changing register vatuos You can experiment by moving 
youi sprlle around 1n a screen segmen1. chango tis color 
or pnonty and see the elfects of your changes. You loarn 
by visual examples. 

MUSIC GENERATOR & DEMONSTRATOR 

To leach you music programming CodePro-64 gives 
you an inlcrac11ve music generator and demons1ro1or 
Hrst we help you set all your SID paramotc1s (a llack/ 
decoy. sustain/re lease. waveform. c1c.). Then you enter 
no1os lCI play and we show your lune graphically as II 
plays, nom by no1e. on lhe scale. You learn by seeing and 
hearing Iha results o f your 1npu1 

OUR GUARANTEE 

We guarantee your satisfaction. You must be 
satished with COdePro-64 for the Gommodore· 
6a Try11for 10daysand ti for any reason you aro 
not sa11shod return 11 to us (undamaged) tor a lull 
rotund No rl$k. 

Our music demonstralor lets you experiment with var 
1ous comb1na11ons of music programming pa1amotors 
and hear lhe results You can quickly modify any of the 
SID register values to hear the effec ts ol thc change. For 
oxarnple. you could easily change waveform ond onrir.k/ 
decay values while holding all ol11cr SID values conslAnl 
By soc1ny your 1npul and heanng the rosull you Quickly 
learn how to create new musical sounas aml spoc1ol 
sot1nd ellocts 

ANO MORE . •. 
We don'! have enough space lo tell you cvcryth·ng 

CodePro 64 oilers You need 10 see for yourself BASIC 
tutonals. grapnics. sp111es. music. keyboard review. sam· 
pie programs-lhe ma•'1 menu shown above gives you 
JUSl a summary ol the contents ol th1s powerful educa· 
11onal product 

Whether you're a beg nning programmer or an expcn­
onced protess1ona1. CodePro·64 Nill help you improve 
your Commodore 64 programming skills We're suro 
because CodePro -64 was developed by a team o f two 
professionals with over 25 years ot software dcvoloprnenl 
experience. 

CodoPro -64 1s a professional quality educallonol pro· 
worn lnr lhe serious sludcnt of personal co111pu1lr19. /Ind 
1l's fully guaranteed. Order yours lOday 

HOW TO ORDER 
Order your copy ot CodePro-64 today by mail or phone 

Sand only S59.95 plus S3.00 shipping and handling 10· 
SYSTEMS MANAGEMENT ASSOCIATES 

3700 Computer Onve Oepl CA 
Raleigh, N.C. 27609 

Please specify tape or d iskette version MasterCard / 
VIS/\ accepled For fastet service on c redit card orders 
call (919)· 787 -7703 

Commodore 64 is a 1radema1k ot Cornmodoro Bus1ross 
Macn1nes. Inc 
/lo no 733. Copyr1ghl 1983. SMA 
Dealer inquiries Invited. 



Commodore-64 Users 
You're Not Alone Anymore 

Now you can get a full range of support services from 
our Interna tional Commodore -64 Users Group, 
including a free newsletter. special sale prices on 
software and hardware, and inexpensive rentals of 
all Commodore -64 cartridge.-based programs. Look 
at these sample prices. 

List Sale Rental 

COMMODORE 
Music Composer 
Music Machine 
Clowns 
Jupiter Lander 
Kickman 
Omega Race 
Sea Wolf 
Speed/ Bingo Math 
Visible Solar System 
Radar Rat Race 

HES 
HES Mon-64 
HES Writer-64 
Gridrunner 
Retroball 
Turt le Graphics II 

QUICK BROWN BOX 
Word Processor 

15.95 12.76 
15.95 12.76 
15.95 12.76 
12.95 10.36 
15.95 12.76 
15.95 12.76 
15.96 12.76 
15.96 12.76 
18.95 15.16 
12.95 10.36 

39.95 31 .96 
44.95 35.96 
39.96 31 .96 
39.95 31 .96 
49.95 39.96 

65.00 52 .00 

OCEANS INTERNATIONAL 

(1 Month) 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 

4.00 
4 .50 
4 .00 
4.00 
5.00 

6.50 

Amazing Maze 32 .95 26.34 3.50 
Close Encounters 32.95 26.34 3.50 
Dot Gobbler 32.95 26.34 3.50 
Space Ric-0 -Sha 32.95 26.34 3.50 
Tank Wars 32.95 26.34 3.50 

CREATIVE 
Moondust 
Save New York 
Astroblitz 
Trash man 

34.95 27.96 
34 95 27.96 
34 95 27 96 
34.95 27.96 

3.50 
3.50 
3.50 
3.50 

Membership fee only S 15 to join. plus S 10 per year 
dues (total of S25 first year). Call or write for more 
detailed information. 

And don't forget our own OMN IWARE programs on 
tape or disk (also available for VIC-20). 

OMNIFILE Data Manager 
DRILLMASTER Quiz and Drill Program 
OMNITEST (Both of the above) 
OMNICOMM Smart Terminal Program 

~\ l/0: 
~ $o4 Go;:: 

$19.95 
$15 .95 
S27.95 
S39.95 

1948 OAK RIDGE TURNPIKE OAK RIDGE.TN 37830 
615-482-9592 

VISA ANO MASTERCARD ACCEPTED 

one character at a time to make a larger shape. 
This can be easily accomplished by pressing F5. 
Instead of a single character, you will be able to 
edit a block of four characters. To go back to single 
character mode, just press F5 again. 

After you have redefined several characters, 
the text on the screen may become unreadable as 
your new characters replace the existing ones. To 
restore the character set to normal, without 
destroying your new character set, press F7. To 
return to your new character set, press F7 aga in . 

When you are done working with a character 
set, you can restore the font to the normal 
character set by pressing R. You will be asked 
"Are you sure?" Now is your last chance to save 
your character set. If you are really done, press Y; 
otherwise, press N. 

After you have gone to the effort of creating a 
new character set, you will probably want to save 
it on disk or tape for use in other programs. To 
save your character set, press S. Follow the direc­
tions given on the screen . After the character set 
is saved, you wiJI be returned to the editor. (When 
typing Chred 64, omit line 225 for use with tape.) 

Sometimes you may wish to alter a character 
set that you have already created and saved. To 
load another character set, press Land fo llow the 
directions given on the screen. Be careful - the 
new character set is loaded on top of the current 
character set, so be sure to save it if you want to 
use it later. 

OK, you've developed your new character 
set. To use it with another program, you will have 
to type POKE 8192, O:POKE 44, 32: NEW, just as 
you do when you load Chred 64. To load in the 
character set, place the cassette containing your 
new character set in the recorder, or the disk in the 
drive. For tape, type LOAD "filename", l , 1 
where "filename" is the name you gave when 
you saved the character set. For disk, type 
LOAD"filename",8,1. To use the new character 
set, POKE 53272, 19. To return to the normal 
character set, POKE 53272, 21. 

I hope you have as much fun using this pro­
gram as l had writing it. l would Jike to express 
my thanks to Don Moses for the use of his 64 in 
developing this program, and to the Central Ohio 
PET Users Group for providing detailed maps of 
the video chip registers. 

If you do not want to type in this program 
yourself, please send a blank disk or cassette tape 
along with a stamped, self-addressed mailer and 
$3 to the address below. I will send you a copy of 
Chred 64 and a character set developed with it. 

Gan; Davis 
1147 Carbone Drive 
Columbus, OH 43224 

See program listings 011 page '196. 



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. First we went through the 
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 to be too "basic" for 
our needs. We needed a simple solution to 
our documentation 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 the VIC-20 or Commo­
dore 64. 

SIMPLE SOLUTION 
This was the simple solution to our prob­

lem. Now we could have the essential 
information right at our fingertips. 

On the left side and top of the templates 
we put BASIC functions, commands, and 
statements. On the tower felt we used key 
symbols to remind us of how to use SHIFT, 
RUN/STOP, CTRL and the "Commodore" 
key. Over on the bottom right side we put 
some additional keys to help remember 
about CLR/HOME and RESTORE. But we 
were still a little confused. 

STILL CONFUSED 
We found we were confused about music 

programming, color graphics, and spri tes. 
On both the VIC-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 must POKE and where to 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 the 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-20 r"' and 
Commodore-64r"' programming problems 

For the Commodore 64 we came up with 
a really clever summary table for showing 
almost everything you ever need to know for 
sprite graphics. 

GETTING EASIER 
Now we had organized the most essential 

information for our VIC and 64 in the most 
logical way. BASIC, music. color graphics. 
and sprites all S€emed a tot easier. Our 
initial problem was solved by PC-Docu­
Mate'" 

But we have a confession to make .. 

WE CHEATED 
We had solved this kind of problem 

before. In fact. many times before. You see. 
we at SMA developed the original PC-Docu­
Mate for the IBM PC. We've made templates 
for IBM BASIC and DOS, for WORDSTAR'". 
VISICALC'" and other best-selling software 
packages for the IBM PC. 

So we knew we could invent another 
PC-OocuMate•• to solve our problems with 
the VIC-20 and Commodore 64. Now our 
solution can be yours and you can join the 
thousands of satisfied users of our template 
products. 

Take advantage of our experience and 
success with PC-DocuMate templates. Gel 
one for your personal computer. 

SOME SPECIFICS 
Our templates for the VIC and 64 are 

made from the same high quality non-glare 
plastic as the more expensive IBM PC 
versions. 

The templates are an allraclive gray 
color and are imprinted with a special black 
ink which bonds permanently to the plastic. 
They are precision die-cut to Iii your 
keyboard. -

Unlike some other products we've seen 
in this category, PC-DocuMate templates 
are professionally and expertly designed. 
And they are fully guaranteed. 

OUR GUARANTEE 
We guarantee your satisfaction. You must 

be aatlalled with your Pe-OocuMate for your 
VIC-20 or CBM-6'4. Try ii for 10 days and if 
for any reason you are not sa11sfletl return 11 
10 us (undamaged) for a full refund. No rtak. 

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 
$12.95 and specify which computer you 
have. We pay for shipping and handling. 
Use the coupon below or call 919-787-7703 
for faster service. 

------- ------.., 
YES! Please RUSH me __ VIC-20 

templates and/or __ CBM-64 tem­

plates at $12.95 each: I have enclosed 
$ by: 

Check _ Money order _ MC/VISA _ 

Name 

Address 

S1a10 Zip 

Card H Exp. 

Signa1ure 

Foreign orders (except Canada) ado $5.00 US 

Mail to: Systems Management Associates I 
3700 Computer Drive, Dept. J -1 

I P.O. Box 20025 I I Raleigh, North Carolina 27619 I 
I Canadians: Please send $ 1 8.95 CON for I 
I each template to: I 
I Systems Management Associates l 
I SSA Westmore Dr., Dept. J- 1 I 
I Rexdale. ONTARIO M9V3Y6 

1 L _ ___________ _J 

VIC-20and Commodore 64 arelrademarl<s OI Commodore Busi­
ness Machine-s. Inc.. 

Ad no 731 Copyrlghl 1983. SMA. 

Dealer lnqulrlea lnviled. 



How To Make Custom 
Characters On The VIC 

Gregg Keizer, Assistant Book Editor 

Before reading this article, be sure to see 
" Introduction To Custom Characters For VIC 
And 64" in this issue, especially if you' re un­
familiar with the concepts of redefined 
characters. 

The standard characters provided with the VIC 
are certainly useful, afford plenty of variety, and 
can be combined to create new shapes and 
figures. Many games on the VIC, for instance, 
often use only the standard character set to 
d isplay the screen and show objects or user­
controlled figures. 

But there will be times when you need to 
draw a new shape or figure that the standard 
character set just can't produce. You'll often find 
this true as you design your own games. Or 
perhaps you simply want to experiment, to see 
what you can do with the VIC. 

Creating custom characters takes up more 
memory, which can be crucial when you're using 
the VIC, and it can take time to design and add 
them to a program. But when you're looking for 
just the right figure, and it shows on the screen 
during a game, you'll agree that it was worth the 
effort. 

Fooling The VIC 
You've already looked through the article " Intro­
duction to Custom Characters," and perhaps 
read "The Inner World of Computers, Part 1: 
Binary Numbers" elsewhere in this issue, so you 
know what custom characters are and how to 
design them using graph paper. Now that you 
have the figures in mind, you can actually begin 
to place those custom characters in the VIC. 

Remember that the character set of most com­
puters, including the VIC, is loca ted in Read Only 
Memory, or ROM, and is permanently stored 
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there. The VlC's character memory begins at loca­
tion 32768, which stores the number value of the 
top row of the @ character. The number value of 
the second row of that character is at location 
32769, the third row at location 32770, and so on . 

In order to change the character set and insert 
your own custom characters, you first need to 
change the place where the VIC looks to find its 
character set. You can do this by changing the 
pointer, which fortunately is in a Random Access 
Memory (RAM) location. By changing this 
memory location, you are in effect instructing the 
computer to look elsewhere fo r its character set. 

The VIC looks to location 36869 for its pointer. 
Although the pointer's value is usually 240 or 242, 
it can be changed by POKEing a new value into 
that location. Entering POKE 36869,255, for exam­
ple, fools the computer into looking to a new loca­
tion in RAM, 7168, for character data, instead of 
the ROM location 32768. You can begin your 
custom character set in a RAM location ranging 
from 4096 to 7168, but the best place to start is at 
7168. 

Right now, however, there is nothing there 
for the VIC to look at. You need to copy the 
character set data to your new RAM location. As 
explained in "Introduction to Custom Char­
acters," this isn't that hard .. 

What you need to do is free enough space 
from BASIC to fit in your recopied character set, 
as well as protect it from the BASIC's operations. 
Then you have to tell the VIC to read the numbers 
in the character set stored in ROM and copy those 
numbers starting at your new RAM location, 7168. 

A short routine such as the one below does all 
the work for you in only three program lines. 

10 PRINT"{CLR}":POKE 36869,255 
20 POKE 52 , 28 : POKE 56 , 28 : CLR 
30 FOR !=7168 TO 7679 : POKE I,PEEK(25600+I 

) :NEXT 



COMPUTE!'s 
First Book Of VIC 

Authors: COMPUTE! Magazine 
contributors 

Price: S 12.95 
OnSale: Now 

Finally. it's VIC'S curn! 
Users of ocher popular personal 

computers have been enjoying their 
COMPUTE! Books: COMPUTEl's 
Ftrsr Book Of PET!CBM. Program­
ming The PET!CBM. and others. 

Now. there's a book devoted 
exclusively to the Commodore VIC-
20 ™ Computer: COMPUTE f's Firsr 
Book Of VIC. 

The editors of COMPUTE! 
Magazine - the leading resource for 
the VIC-20 - gathered together the 
best VIC-20 articles publisheC. since 
the summer of 1981 and added 
some new material. The result is 
more than 200 pages of valuable 
information - information chat goes 
beyond the 1nscruction manuals. In 
the COMPUTE! tradition, 1t is care­
fully edited to be easily understood 
and useful for beginners and experts 
alike. 

COMPUTE l's Firsc Book Of VIC 
is spiral-bound to lie flar. and 
includes ready-to-type program 
listings and articles such as "The 
Joystick Connection: Meteor Maze." 
"STARFIGHT3." "Train Your PET To 
Run VIC Programs ... "Renumber 
BASIC Lines The Easy Way," "High 
Resolution Plotting, .. "Custom Char­
acters For The VIC" "VIC Memory -
The Uncharted Adventure." and "A 
Simple Monitor For The VIC. .. 
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Line Function 
10 Tells the VIC to go to location 7168 to get 

the data for its character set, rather than 
looking to ROM location 32768. 

20 Frees 512 bytes of memory from BASIC by 
changing the pointers to the top of 
available RAM memory. A value of 28 
takes 512 bytes, just enough for the 64 
characters you would normally copy to 
RAM, and also protects this area from 
BASIC. 

30 Copies the first 64 characters from their 
ROM locations to your new RAM location. 
This is done by PEEKing at the values 
from 32768 to 33280 (PEEK 25600 +I), and 
then POKEing those values into the new 
locations 11:1nning from 7168 to 7679. 
(We're moving only 64 characters out of a 
total character set of 256 in order to con­
serve memory.) 

Now that you have part of the character set · 
moved to RAM, the VIC told to look there from 
now on for its character data, and the area pro­
tected from BASIC, you can begin to place your 
own characters in this set. 

Placing Your Custom 
Characters 
Your custom characters have already been de­
signed, either using graph paper or perhaps with 
the "VIC-20 Character Developer" utility program 
(see sidebar). You've added up the dot values 
and should have eight numbers for each new 
character. These represent the eight bytes of 
memory each character requires to be displayed 
on the screen. 

What you now need to do is POKE these new 
numbers where the old values are, replacing one 
of the standard characters with one of your 
custom characters. For example, a custom 
character such as that in the figure would have the 
following values: 

Custom Characters 

BIT VALUE 

128 64 3216 8 4 2 1 TOTAL 

0 56 
1 56 

Row 
2 16 
3 124 
4 16 
5 40 

6 68 
7 0 

The eight numbers to POKE into a memory 
location are 56,56, 16, 124, 16,40,68, and 0 to create 
this character. 
128 COMPUTE/'s Gozeffe November 1983 

The most convenient way to replace old 
characters is with DATA and READ statements. 
By placing all the new numbers into DATA state­
ments, and then having the VIC READ them, 
your programming task will be simplified. The 
computer always READs the DATA in the order 
it's listed, so be sure the numbers are in the right 
order, and that there are eight numbers for each 
character. The DATA statements can be anywhere 
in the program, as long as they are in the same 
order as the READ commands. 

Glance through the Screen Code table in Per­
sonal Computing on the VIC, the guide that came 
with your computer. You've copied the first 64 
characters, from the @ to the?, into RAM, but 
you'll lose some of these when you replace them 
with your custom characters. Decide which stan­
dard characters you won't need, and look up the 
screen codes for those. If you are designing a 
game that uses some of the letters in a display, for 
example, make sure those won't be lost when you 
develop your custom characters. 

Because you changed the pointer, your char­
acter set now begins at memory location 7168. 
Each character takes up eight bytes of memory, so 
by multiplying the screen code number by 8 and 
adding it to 7168, you can find the location of the 
top row of any character. For example, the letter 
A, with a screen code value of 1, begins at loca­
tion 7176. 

A format you can use to replace a standard 
character with your own custom character is: 

FORC(your new character)=X TO X+7:READ 
D:POKE C,D:NEXT 

where X is the memory location of a character you 
want to replace. To replace the A character with 
the custom character from the figure, for instance, 
you would write: 

FOR C = 7176 TO 7183:READ D.:POKE 
C,D:NEXT 

and include somewhere in the program the DATA 
statement: 

DATA 56,56,16,124,16,40,68,0 
Add these two lines to the program used to 

copy characters into RAM, and you'U see the 
custom figure every time you press the A key. 
Notice, however, that you have lost the A 
character. There is now no way to print that on 
the screen. In other words, make sure that the 
characters you replace are ones you won't want to 
use. 

If you have several new characters and they 
are replacing standard characters right after each 
other on the Screen Code table, you can place 
more than one in a READ statement, simplifying 
your programming. Replacing the first five stan­
dard characters, for example, would look like 
this: 



SELECT·fl·RflM 
STANDARD FEATURES 
e SK BLOCKS SELECT ABLE 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 
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e 15 DAY MONEY BACK GUARANTEE ELECTRONICS LIMITED 

512-441-3202 PO BOX 43006 Austin, Tx. 78745-0001 
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VIC-20 Character Developer 
E. A. Cottrell 

The utility pro&ram described her.e ~akes 
some of the tedium out of custonuzmg 
characters for the VIC. It automatically con­
verts the binary dot pattern numbers into 
decimal numbers for you. 

Creating custom characters on the VIC-20 is not 
difficult. Eight bytes of information are in ROM 
for each character. To create custom characters, 
you must change the location to which the VIC 
looks for the characters to a location in RAM, 
and then POKE the desired information into 
the memory addresses normally used by the 
VIC. I won't go into detail here; see the related 
articles in this issue. You can also find more 
information in the VIC-20 Programmer's 
Refere11ce Guide. 

Relieving The Tedium 
The most tedious part of this process for me is 
converting the binary representatioi: of the 
characters into decimal numbers which can be 
POKEd into memory. The short utility program 
with this article eliminates that problem and 
speeds up the whole character development 
process. It also provides the hexadecimal 
equivalent for machine language 
programmers. 

This program uses the full screen. . 
Therefore, care must be taken when typing, 
especially with the PRINT statements. It is very 
important that all semicolons and commas be 
entered as listed . 

When the program is first run, the screen 
will display eight rows of ei~ht dashe~ in the 
top left corner, with a quest10n mark m front of 
the fi rst row. To design a custom character, 
enter asterisks(*) in place of the dashes(-), 
then press RETURN. The question mark then 
moves to the front of the second row. Repeat 
the process for all eight rows, creating your 
character with the asterisks as you go. 

When RETURN is pressed after the eighth 
row is entered, the decimal and hexadecimal 
equivalents of each row are displayed. Below 
this, the custom character is shown, then the 
prompt " PRINT-OUT (Y/N)?". Pressing the Y 
key at this time will dump the ~creen ~o the 
printer. If you do not have a printer, ~es 
360-380 and lines 500-560 may be orrutted. 
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Desig_11i111>: n Jiollow /Jox with the "VIC-20 Chnracter 
Develope~·." 

Pressing the N key in response to the print­
out prompt leads to another prompt, "ARE 
YOU DONE (Y/N)?". Pressing N here produces 
the prompt, "NEW CHARACTER (YIN)?". A 
Y response clears the screen and gives you a 
d ean grid with which to create your next 
character. Pressing N leaves the character you 
are working with in the grid and allows you to 
change only the parts desired. Remember that 
RETURN must be pressed for all eight rows 
whether all are changed or not. 

The print-out can be very useful when 
designing characters which will face different 
directions. Simply turn the copy to the angle 
desired and enter the new character. 

This program is more than a useful tool. 
Kids have great fun creating all sorts of things . 
If you answer Y to the DONE prompt, the@ 
key will display the new character. To restart 
the program, enter RUN 30 to keep from wait­
ing for the transfer of the character set from 
ROM to RAM. 

See program listing on page 195. 

Sample Screen Dump To Printer 

DEC HE X 

? --****-- 60 3 C 
? 

_* ____ * _ 
66 42 

? *-*- - *-* 165 A5 
? ·------* 12 9 81 
? *-*--*- * 16 5 A5 
? · --**--* 153 9 9 
? - *--- - *- 6 6 4 2 
? --****-- 60 3C 

@ 

PRINT- OUT <YIN>? 

, 

, 



) 

FOR C=7168 TO 7207:READ D:POKE 
C,D:NEXT 

You would then need five DATA statements, 
one for each new character created. 

SK Expanded VIC 
lf you have an expanded VIC, with BK or more of 
RAM, you ' ll need to enter additional commands 
before you run any program which copies a 
character set and creates custom characters . 

' 'Crea ting Graphics on the Expanded VIC," 
by Ed Harris, in the February 1983 issue of COM­
PUTE! Magazine, includes a short machine lan­
guage program that allows you to create custom 
characters on your expanded VIC. 

If you don't want to use this utility, you can 
enter a few additional POKEs before you load and 
run any program creating custom characters. 
Enter each individual POKE, then press 
RETURN: 

POKE 4 3 ,l:POKE 44,32 
POK E 8 192,0:NEW 
POKE 36869, 240:POKE 36866,150 
POKE 648 , 30 

The first line of POKEs sets the pointer to the 
start of the BASIC program, much like the POKE 
52,28 did in the unexpanded VIC. The second 
POKE, the first memory location of BASIC, must 
be set to 0, or you won't be able to run your pro­
grams. The third line of POKEs relocates the 
screen, while the last POKE makes it possible for 
the operating system to see the screen. 

As you enter the last two lines of POKE state­
ments, the screen will change drastically. Don't 
worry - you haven't done anything wrong. You 
do, however, need to be careful as you enter 
these lines, for you can't really see what you've 
typed on the screen, due to the jumbled display. 

Once these are entered, you can LOAD and 
RUN your program to copy characters and crea te 
custom figures. Line 20 in the program, used to 
copy characters to RAM, must be eliminated, 
however, if you use the expanded VIC. If you 
leave it in, the pointers in BASIC will change 
again, and you won ' t see the correct screen 
display . 

Custom Hints 
You now have the ability to design and enter your 
own custom characters on the VIC. Refer to the 
accompanying sidebar, "VIC-20 Character 
Developer," for a simple utility which will make 
it easier to design custom characters. This utility 
will also calculate the byte values of each row of a 
character for the DATA statements you' ll be plac­
ing in your programs. 

As you type in the lines for your custom 
characters, remember several things. 

Each character needs eight numbers in the 
DATA statement to define it, even if some of the 
values are 0. If you don't have all eight numbers, 
the VIC will READ from the next DATA statement 
and your figure will not appear as you expected. 

List the DATA statements in the same se­
quence as the READ commands used to replace 
the characters. The first READ statement looks to 
the first DATA statement, the second READ com­
mand looks to the sewnd group of data numbers, 
and so on. 

When you're finished, RUN the program to 
make sure the custom characters replace the right 
standard characters and appear as you wanted. 
Check the DATA statements, the byte values of 
the new characters, and the FOR C=X TOY state­
ments if you have problems. More than likely, 
any errors can be found in these places. e 
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Users Groups 
COMPUTE l 's Gazette is compiling a 
nationwide guide of VIC-20 and Com­
modore 64 users groups which will be 
published periodically. Please send us 
your group's name. address. the name 
of a contact person, and a phone 
number (optional). Also include any 
other relevant information: the group's 
membership. wnen it was founded. 
whether it oper&tes a phone-in bulletin 
board system for modem users. etc. 
Address to: · 
Kathy YakaL Editorial Assistant 
COMPUTE!'s Gazette 
P.O. Box 5406 
Greensboro. NC 27 403 
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VIC/64 
Program Lifesaver 

\'UNNEW" Rescues Lost Programs 
Vern Buis 

If you have ever lost a BASIC program by 
accidentally typing NEW, then read on. This 
short machine language routine for both the 
Commodore 64 and VIC-20 (any memory 
size) provides an easy means of recovering 
BASIC programs that have been "erased" -
and it loads and executes in only ten seconds. 

Sooner or later - practically every programmer 
does it - thinking a program has been saved, you 
type NEW to clear out the memory, and-a split­
second after pressing RETURN, you wind up 
screaming. 

But on the VIC-20 and Commodore 64, typing 
NEW does not really erase the program from 
memory. NEW just makes the computer (and the 
programmer) think the program is gone. As long 
as you don't start typing another program or 
switch off the machine, the program is still there. 
To get it back, all you have to do is fool the com­
puter into remembering where in its memory the 
program begins and ends. 

That's what "VIC/64 Program Lifesaver" 
does. By loading and running this short machine 
language utility immediately after committing the 
grievous error, you can save your lost program, 
save your hours of work, and even save your 
sanity. 

Entering The Lifesaver 
The Lifesaver is listed as a BASIC loader, a BASIC 
program that creates a machine language pro­
gram. The same listing works for either the 
VJC-20 or Commodore 64. Be sure to read the fol-
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lowing special instructions before typing the pro­
gram. The procedure is somewhat different from 
most and requires that certain steps be followed 
exactly. 

First, if you are using tape instead of disk, 
enter line 60 as follows: 

60 CLR:SAVE''UNNEW'',1,1 

After typing the listing, do not RUN it. 
Instead, save it on disk or tape with a filename 
such as "LIFESAVER/BASIC" or "UNNEW I 
BASIC". Do not use the filename "UN NEW" 
This filename must be reserved. 

Now enter RUN. The BASIC loader creates 
the machine language program and automatically 
saves it on disk or tape under the filename 
"UNNEW". This is what you' ll actually use to 
rescue lost programs; the BASIC loader can be set 
aside as a backup in case you need to create 
another copy. 

Using The Lifesaver 
OK, let's say you've just typed NEW and wiped 
out hours of valuable labor. (To test the Lifesaver, 
you can load a BASIC program and erase it with 
NEW.) Recovering it is easy. 

To load the Lifesaver from tape, enter: 
LOAD" UNNEW", 1, 1 

To load the Lifesaver from disk, enter: 
LOAD''UNNEW'',8,1 

Either way, it loads pretty fast, because the 
program is short. Now, to activate the Lifesaver, 
enter: 

SYS 525 [RETURN] 
CLR [RETURN] 

.. 

I 



,,, .. 

Distributor 
inquiries invited for USA and 

Canada: Please contact us for 
further information 



(IncidentaUy, CLR means to type the keyword 
CLR, not to press the CLR/HOME key.) 

That's all there is to it. When you enter LIST, 
the BASIC program you thought was forever lost 
at sea is back, safe and sound. 

The Lifesaver itself also remains in memory, 
but probably not for long. It's tucked away in 
memory which is unprotected (locations used by 
the input buffer and BASIC interpreter), so you'll 
have to load it again each time you want to use it. 
But unless you're either very unlucky or (shall we 
say) prone to inadvertent actions, the Lifesaver 
isn't something you should be needing often . 

Why It Works 
Instead of erasing the program in memory when 
you type NEW, the VIC and 64 simply reset two 
key pointers in such a way that the operating 
system doesn't "see" that the program is still 
there. These pointers keep track of where in 
memory a BASIC program begins and ends. 
NEW moves the top-of-program pointer down to 
the bottom of BASIC memory, and the first two 
bytes of BASIC memory are set to zero. These 
first two bytes serve as a pointer to the address for 
the second line of BASIC code. When they are se t 
to zero, the operating system believes that no 

program is in memory. 
The Lifesaver works by skipping the first two 

bytes of BASIC memory (the address pointer) and 
the next two bytes (BASIC line number). It scans 
upward for a zero byte - the end-of-line indi­
cator. Upon finding the zero byte, the routine 
POI<Es its address, plus one, into the second-line­
of-BASIC address pointer. One of the erased 
pointers is thereby restored. 

Next, the Lifesaver scans byte-by-byte 
through the BASIC memory area until it finds 
three consecutive zero bytes . This is the end-of­
program indicator. Once it locates these zeros, 
the routine POKEs the address of the third zero, 
plus one, into the top-of-BASIC/start-of-variables 
pointer at locations 45-46. This completely 
restores the erased program. 

For those who might want to relocate the 
Lifesaver to a safer memory area - to preserve it 
for frequent use or to combine it with other utility 
routines - the machine language program is writ­
ten to be fuUy relocatable. It uses no absolute ]MP 
or JSR instructions. The area used here was 
chosen to make it load easily into a 64 or VIC with 
any memory configuration and to minimize the 
danger of it loading atop a BASIC program. 

See program listing on page 203. G 

MINI JINI. Record KeeperTM 

ALL IN ONE, ONE FOR ALL! ONLY 
ss99s 

''MJ is a winner ... " "Learn MINI JIN/ Record Keeper in 20 minutes" Commander Magazine 
"Super duper database for VIC-20 and COMMODORE 64" Software ln t' I 

Anyone who keeps records can use MINI JIN/'" Record Keeper'". 
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Boo1<keepe1s 
Bonet clippers 
Ct1cckw111crs 
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Organiza11ons 
Party planners 
Pos1 offices 
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Teams 
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Plug in a cartridge for 50 to 500 records on tape or disk. 
Print labels and reports, alphabetize, do math and statistics. 

Dealer 
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AVAILABLE IN SPANISH 
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Understanding Sound 
OnThe64 

Part 2 
Gregg Peele, Editorial Programme r 

Ever wished you could create just that right 
sound for a game effect? Or that right tone for 
a song? The conclusion of this two-part article 
and the accompanying utility program may 
be just what you need to create interesting 
new sounds on your 64. 

Last month we explored some of the basics of pro­
ducing sound on the Commodore 64. We dis­
cussed ADSR (attack, decay, sustain, and release) 
and used these parameters along with volume, 
pitch, and waveform to produce various sounds. 
This month, we will look even further into the 
capabilities of the 64's built-in "synthesizer on a 
chip," the Sound Interface Device (SID). We'll 
discuss filters, ring modulation and synchroniza­
tion, and present a u tility, "Sound maker 64," 
which will make it easier to use these techniques 
within your own programs. 

Changed Your Filters Lately? 
The Commodore 64 SID chip has three filters -
but unlike the filters in your car, they should 
never need replacing. However, they do share 
some similarities with car filters. Just as an oil 
filter allows oil to pass while blocking out other 
unwanted particles, the SID chip filters let parts 
of sounds pass - selectively filtering out the 
remainder of the sound. Synthesizer filters pro­
vide an important means of manipulating sounds 
to produce various effects . 

The three filters are called high pass, low pass, 
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and band pass. The high-pass filter is designed to 
remove the lower frequencies, Jetting the higher 
frequencies pass. The low-pass filter has the 
opposite effect - it removes the high frequencies 
while allowing low frequencies to pass . The band 
pass filter allows a band or group of frequencies 
to pass through while frequencies above and 
below the band are suppressed . 

The filter you choose is activated by turning 
on bits 4 (low pass), 5 (band pass), or 6 (high pass) 
in SID register 24 (read the accompanying short 
article, "Switching Bits," for details on turning 
bits on or off) . These filters can be used in com­
binations for additional effects. For instance, add­
ing the low and high pass filters together creates 
the inverse effect of the band pass filter; only the 
higher and lower frequencies pass, suppressing 
the middle frequencies. 

The amount of sound that is removed by a 
filter is determined by the cutoff frequency. The 
filter cuts off the sound beginning at this fre­
quency. The cutoff frequency for filtering is con­
trolled by the lower three bits in SID register 21 
and all eight bits in register 22. Some of the most 
interesting effects possible on the 64 are created 
by incrementing or decrementing these series of 
bits while a sound is being played . Want the 
sound of an alien ship as it lands? Use your nor­
mal alien ship sound, add a filter, and gradually 
increment or decrement these eight bits as your 
ship descends. A certain combination of wave­
forms and a changing filter can create just the 
right sound effect for a descending alien ship. 





Filter (Nol$e Waveform) 
(:utoff FreqUency ls Incremented through 
time. 

Low Pass Filter 

Time 

Band Pass Filter 

Time 

Additive And Subtractive 
Synthesis 
Filtering is an example of subtractive synthesis. 
Subtractive synthesis is a method of manipulating 
sounds by subtracting parts of a single sound -
pushing other parts which normally may not be 
heard into the forefront. Additive synthesis, how­
ever, brings two sounds together to form a totally 
new sound. Both ring modulation and synchroniza­
tion are examples of additive sound synthes is. 
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"So1111d111nker 64" leis you experi111e11/ with nil the parn1neters 
of the so1111rl chip nnrl ndd the results lo other programs. 

Ring Modulation 
Ring modulation is a form of additive sound syn­
thesis that dramaticaUy changes the timbre or 
tone quality of two tones. Tones that have been 
fed through a ring modulator do not retain their 
original pitches or timbres. Instead, the sums and 
remainders of the two frequencies are retained. 
For instance, if the first sound is a tone that 
vibrates at 100 vibrations per second (vps), and 
the second tone vibrates at 200 vps, then the ring­
modulated tone will be a combination of the sum 
(300 vps) and the difference (100 vps). 

Usually the ring-modulated ton~ sounds very 
different than the two original tones. Since most 
tones are complex phenomena consisting of many 
less obvious inner frequencies (harmonics), the 
ring-modulated tone may be very complex in 
tonal character. 

To achieve ring modulation on the 64, you 
have to set bit 2 of the waveform byte when using 
the triangle waveform (POKE register 4 with 21). 
Voice 3 must be set to some frequency. No other 
parameters of Voice 3 have any effect on ring 
modulation. 

Synchronization on the 64 also adds two 
tones together to produce a new and different 
sound. If bit 1 of the waveform byte is set (POKE 
register 4 with 19), then setting Voice 3 to a 
definite pitch (POKE registers 14 and 15 for the 
pitch of Voice 3) and manipulating the pitch of 
Voice 1 (registers 0 and 1) cause the tone quality of 
the resulting pitch to change. 

Synchronization happens when the two 
waveforms are linked to make the waveform of 
Voice 1 dependent on whether it is in sync with 
the frequency produced by Voice 3. Since the two 
waveforms are not usually in sync, the waveform 
is distorted, producing different and sometimes 
interesting waveforms. In sync mode, the pitch of 
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OTHER GAMES FOR THE 64 INCLUDE 
WEATHER WAR II . . .. . . .. . .. . . 
MEDICINE MAN .. .. . . .... .. . .. . 

AND FOR THE VIC-20 COMPUTER 
FROG . ... . .. .. . . . ... ....... . ... . 
PHANT OM FIG HTER . .. . . . . . . . 

FORCEO ENCOUNTER I NSTRUC TIONS 

Bet ore play begins the saucer wlll lly 10 the tooot 
the screen Each time !he saucer is destroyed a new 
saucer appears at a lowor height on the scroen. 
When lhc tilth saucer at rho lowest height Is 
dosrroyed a bonus ot 200 points is nwardod and a 
bonus man Is given Only one t>onus mnn is given 
por gnrno. 

The man may be controlled by tho loystlck o rthe 
keyboard T he Cf1Sfl control keys focatod In lho 
lower nghl comer of thekeybOard move !he man tetr 
and roght and the shift key t11es tho gun 

The saucer ts seek ing b1olog1cal specimens and 
us.es gas bombs to stun Its prey befote tak ing them 
aboard the Sllip. The saucer also has a capture ner 
made up ot electrost atic cnarged oan1cles The net 
cannol be destroyed and •I 1he man" caught his 
movements are restrn::tcd bUI nc can stlll hre his 
weapo n Once 1ne net hits tho grouncJ 1t '' h1rmless 
and d•sappears 

A skl ll levot cnn be selected when tho tllle page 1s 
on rno scroon and tho lovot will slay the samo from 
one game to another unl ll •1 Is mnrwnlly changed. 
Uso rho F t tunclion koy 10 change !ho sk il l lovol, 
locn lod al rhe bot1om o f 1110 scroen. Levels range 
trom !he easiest ar o to lhe hard ost nr 9, When play 
bogins you have 1hreo men. the number o f men 
remmning appears in l he lower le ft corner of the 
play held A bonus man can be awarded g•v•ng a 
rt18Jt1mum o f four men per gamo Tho high game 
score is reflected on tne lower ugh! ot the play t1eld 
The h ighest game score at Mag ic Carpot Software is 
9,872 Goo<l Luck l' 

Commodore 64 
~ 19. 95 tape or disk] 

$19.95 
TAPE 

ADD 60-COMMANDS TO 
YOUR COMMODORE 64 WITH: 

grafDOS 
An enhanced d isk opera ting system adds 40 NE W commands to both 

BASIC and DOS! Includes easy to use Disk Commands, 
HIRES Graphics , LO RES G raphics, Text and Sprites. 

MINIM ON 
A powerful machine code monitor which adds 20 NEW commands to 
examine memory, disassemble, text dump, miniassembler and MORE! 

ONL Y s3995 
M l NIMON U\'ll il uble separnte ly for .. . .. . ... . , ... .. . . $19.95 

DUST COVERS 
A11rac1ivc, brown vinyl covers. 

Send fo r our FREE carnlog 
of the lowest prices fo r: 

COMPUTER or DRI VE . . . .. . . .. .. .. . S7.95 CBM -64 GAMES • NEW PRODUCTS 
OLD STYLE DATASETTE .. . · •·· · · · · SJ.95 VIC- 20 GAMES • BOOKS 
NEW STY LE DA T ASE1TE • .. . . . . ... $3. 95 ' 
1525 PRINTER . . , . .... ... . . ..... .. . . $7.CJS AND MORE! 

~ERESTING SOFTWARE 
21101 S. Harvard Ulvd. 

Torrance, CA 90501 
(213) 328-9422 

V1 -.. I MC/ Ched/ Mo11<y Order /\dd S2.00 
('A rc\idcrH~ add 6 \.1 ~. ~.:t ic' IU 

DE•\ LER INQUIRIES INVfff;I) 
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Switching Bits 
Registers are simply memory locations that 
have special functions. ln the SID chip, there 
are 28 regis ters, most of which a re dedicated 
to sound production. In Soundmaker 64, the 
regis ters we POKE do not begin at the sound 
chip (54272), but at 49152. The machine lan­
guage routine then "mirrors" these registers 
by copying them to the sound chip registers. 

To understand how registers can be 
manipulated, a brief discussion of bytes is 
necessary. Bytes are memory loca tions that 
can store values. On the Commodore 64 and 
most other. small personal computers, bytes 
consist of eight smaller units called bits (bi­
nary digits). A bit can be either on or off, 
usually represented by 1 or 0. Thus, any 
byte's value can be represented by eight num­
bers, where the numbers are Limjted to 1 and 
0. Example: 10110111 

Since only two possibilities exist for each 
bit (1 0r 0), this n umbering system is referred 
to as binary 01· base two. 

Our usual numbe r system is known as 
decimal or base ten . This system uses Len 
diffe rent symbols to designate numbers (0-9). 
The position of the number from the right­
most side determines the power of 10 by which 
the number is t<J be multiplied. For instance, 
here's how the decim al number 2156 breaks 
down: 
Decimal: 2 1 5 6 
Positiom 3 2 1 o 
Power of 10: 2*103 + 1 •102 + 5*101 + 6"'10° = 2156 
Value: (2000)+ (100) + (50) + (6) =2156 

The value of binary numbers is deter­
mined the same way, except the posi'tion of 
the digit (the bit) de termines the power of 2 
by which the number is multiplied. Here's 
how the binary number 10110111 breaks 
down when translated to decimal: 

Binary: 1 0 1 
Position: 7 6 5 

Now we can attack our original prob­
lem - changing bits within registers on the 
64. Bits are labeled 0 to 7 from right to left. To 
set bit three of a register to 1 (in other words, 
tum it on), you can POKE the regis ter with 
an 8 (2 to the third power). This POKE erases 
what was in that register and replaces it with 
an 8 (00001000). 

You can change certain bits within a 
register without affecting the other bits with 
the keywords OR and AND. The OR operator 
is used to compare two bytes, bit for bit, to 
alter certain bits without altering the others . 
l:{ere's an example: 

Original byte - 00010001 = 17 
OR with 8 - 00001000 = 8 

Resulting byte - 00011001 = 25 
The OR statement looks at each bit of 

the original byte and compares it to the cor­
responding bit o f the OR byte. If one OR the 
other of the bits is a 1, then the resulting 
byte will contain a 1 in that particular bit. If 
neither of the bits is a 1, the resulting byte 
will contain a 0 in that bit. Thus, here's how 
you would set bit 3 to a 1 without changing 
the other bits, in BASIC: 

POKE byte,(PEEK(byte)OR 8) 

The AND keyword also looks at each bit 
of one byte and compares it to the corre­
sponding bit of the second byte, but in a 
different way. Here's an example of ANO: 

Original byte - 00001111 = 15 
AND with 254-11111110=254 
Resulting byte - 00001110= 14 

The AND operation looks at the two 
bytes and sets a 1 in the correspondjng bit of 
the resulting byte 011/y if both th e firs t bit 
AND the second bit are l 's. Thus, ANDing 
15 with 254 clears the 0 bit. In BASIC this is 
written: POKE(byte), (PEEK(byte)AN0254) 

1 
4 

0 
3 

1 
2 

1 
1 

1 
0 

Power of 2: 
Value : 

1*27 + 0*2' + 1*25 + 1*2'+ 0*23 + 1•22 + 1*21 + 1•20 =183 
(128) + (0) + (32) + (16) + (0) + (4) + (2) + (1) = 183 

the tone you hear depends on the pitch of Voice 3, 
not Voice 1 as would normally be the case. 

Pa ddling With The SID 
The SID chip also contains two registers (25-26) 
connected to the two joystick ports . . These 
registers will contain a number from 0 to 255, 
depending on the resistance of a potentiometer 
attached to the ports (255 at maximum 
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resistance). Since game paddles are really poten­
tiometers (variable resistors), these ports can be 
used to regis ter paddle movement and can easily 
be used to change values in o ther registers within 
the chip while sounds are being produced. 

This s imple routine can be added to a sound 
program to control the pitch of Voice 1 with a pad­
dle plugged into port one while a tone is being 
played: 

10 POKE 54272+ 1,PEEK(54272+25):GOT010 



This line connects the paddle value to the zation for Voice 1, you may not be able to use 
high-byte frequency value of Voice 1. It's much Voice 3 as a separate sound. 
easier to study the effects of changing sound • 
values if you can hear the sound playing as you Changing Sounds 
experiment. That is the basis of "Soundmaker 64." To alter any parameter at any time after entering it 

S d k 64 
originally, merely press the key which is in reverse 

oun ma er field on the parameter name and press the + or -
Soundmaker 64 allows you to create your own key to raise or lower the value. When done, hit 
sounds and manipulate them by changing RETURN. · 
various parameters. Attack, decay, sustain, and You can even change parameters as the sound 
release are included as well as pitch, filters, ring is playing. To do thjs, hit one of the function keys 
modulation, and synchronization. The pulse or one of the arrow keys to start the note and, 
waveform may be manipulated to change the without releasing it, hit the reverse field character 
pulse width of the sound- altering the timbre of of the parameter you wish to change. Then 
the resulting sound considerably. change the sound with the + and - keys. 

To use Soundmaker 64, type in the program To use the filters as the sound is being played, 
and save it on disk or tape. When you are sure you must first start the sound that you want, then, 
you have a saved copy, run the program. After a without releasing the key, hit either H (for high 
brief delay while the program loads a small pass), B (for band pass), or L (for low pass). Next, 
machine language routine into memory, the word hit F for filter, and use the + and- keys to incre-
" Attack" appears at the upper-right corner of mentor decrement the cutoff frequency. As 
your screen. Using the + and - keys, you can before, hit RETURN to end the note. 
increase or decrease the attack value for your To save the sound or sounds that you have 
sound. The current value POKEd is represented created, press Q while the note is playing. The 
by both a bar graph and a number. The number screen clears and a program appears on the 
varies in units of sixteen or one depending on screen. Type NEW and press RETURN over the 
which parameter you are working with. These lines as they are listed on the screen. Then you 
values are meant to serve as a reference point can play this sound, or save it on tape or disk and 
only, since they may diller from the actual value use it later as a routine in your own programs. To 
by one unit. The increments were selected to use it as a routine, you'll need a delay loop such 
make the changes in parameters very easy to hear as this to set the duration: 
and the program easy to use. 70 FOR T = 1T0'2000:NEXTT 

Once you have decided on the attack value, Then, to turn off the sound, use this line: 
simply hit RETURN and the next parameter 80FORT=49152+4T049152+18STEP7:POKET, 
appears. Keep in mind that "Sustain" and (PEEK(f)AND254):NEXT:SYS53017 
"Volume" must be a reasonably high number for To turn on the sound in your own program, 
the sound to be audible . When you have picked you can either GOSUB the whole routine, or use 
all the parameters ("Pulse wave low" is the last this line (with your own line number): 
one on the screen), then you can play the sound FORT= 49152+4T049152 + 18STEP7:POKET, 
with the function keys. Fl plays the sound with (PEEK(f)0Rl):NEXT:SYS53017 
the sawtooth waveform, F3 with the triangle 
waveform, FS with the noise waveform, and F7 
with the pulse waveform. 

Ring Modulation And Sync 
The up-arrow key (beside the asterisk) plays your 
sound as it is ring modulated with Voice 3, and 
the left-arrow key (beside the 1) plays the synchro­
nized sound resulting from the pitches of Voice 1 
and Voice 3. (Ring modulation and synchroniza­
tion are limited to Voice 1.) 

Once you have heard Voice 1, simply hit the 2 
key and you will again be prompted for the 
parameters. As with Voice 1, you play Voice 2 
with the function keys. To hear Voices 1 and 2 
simultaneously, hit the space bar. To select the 
parameters for Voice 3, press the 3 key. The space 
bar then plays all voices previously defined. If 
you have selected ring modulation or synchroni-

A Bit About The Program 
Soundmaker 64 uses a tiny machine language 
(ML) routine which copies the contents of 24 
bytes starting at 49152 to the sound registers 
beginning at 54272. The ML routine copies the 
registers in the order they should be POKEd to 
properly create a sound. 

This is done because sound registers are write 
only registers . That is, when values are POKEd 
into the SID registers, they cannot be PEEKed 
later. Instead, you must store the values in vari­
ables or other memory locations. The ML routine 
stores these values in a safe area of memory and 
allows us to copy them at any time to the SID 
registers. The ability to " remember" the values 
which have been POKEd into the SID chip makes 
Soundmaker 64 possible. 

See program listing on page 198. Clll 
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Animating 
With Custom Characters 

In this month's column we'll show you how 
to spice up your programs with animation. 
The basic information also applies to the 
Commodore 64. 

Elsewhere in this issue we've shown how to 
create custom characters for your programs. Now 
we' ll learn how to animate those custom 
characters and add a little action to the screen. 

Almost everyone remembers their first 
experience with animation. You might have 
drawn a stickman on successive pages of a scratch 
pad, and when the pages were rapidly flipped, 
the stickman appeared to run across the pages. 
This is the same principle used in computer 
animation. By creating various custom characters 
(like a Stickman) in different positions, and then 
POKEing them to the screen, you can simulate 
animation. 

Before proceecting, turn off your VIC, remove 
any memory expansion, then turn it on again. 
Enter, SAVE to tape or disk, and then RUN Pro­
gram 1. This program creates a few custom char­
acters (stored in the DATA statements). Line 10 
reserves a special place in memory for them (512 
bytes at the top of BASIC memory), then POKEs 
the characters into memory. The POKE (36869) in 
line 50 directs the operating system to look at our 
special character set in RAM memory instead of 
the standard character ROM. 

Program l 
10 POKE52,28: POKE56,28:CLR :re m 18 
20 FORA=7313T07679:POKEA, 0:NEXT : rem 14 8 
30 FORA~7168T07312:READB:POKEA,B:NEXT 

: rem 55 
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50 POKE36869 , 255:PRINT"{CLR}(5 DOWN} @A 
{SPACE}B CD EFG H I{DOWN}{3 SPACES} 
J K L M N 0 P" :rem 56 

60 GETA$:IFA$•""THEN60 :rem 239 
7168 DATA 56,84,146,146,146,146 , 84,56 

1rem 62 
7176 DATA 56,68,138,146,146,162,68,56 

:rem 64 
7184 DATA 56,68,130,130,254 , 130,68,56 

:rem 43 
7192 DATA 56,68,162,146,146,138,68,56 

:rem 62 
7200 DATA 12,44,90,28,24,164,66,1 : rem 83 
7208 DATA 12,12,24 , 60,24,88,40,8 :rem 35 
7216 DATA 12,12,8,28,12 , 14,16,32 :rem 26 
7224 DATA 12,12,8,30,44,10,20,32 :rem 14 
7232 DATA 0,0,0,0,0,0,0,0 :rem 156 
7240 DATA 0,0 , 0,0,0,0,0,0 :rem 155 
7248 DATA 24,24,60,60 , 255,255 , 126,66 

:rem 248 
7256 DATA 8,88,26,188,111,253,126,74 

:rem 4 
7264 DATA 138,17,144,56,109,229,62,72 

:rem 49 
7272 DATA 130,17,128,40,76,165,26,64 

:rem 246 
7280 DATA 0,16,128,40,4,164,24,0 :rem 26 
7288 DATA 0,0,0,40,0,36,0,0 :rem 20 
7296 DATA 0,0,0,8,0,0,0,0 :rem 174 
7304 DATA 159,255,77,111,192,254,16,59 

:rem 100 
7312 DATA 0 : rem 23 

This program displays the custom characters 
with a PRINT statement. To create the animation 
effects, we could use the PRINT statement, but it 
would be easier and more efficient to use POKE. 

The next few programs use the custom 
characters created in Program 1, so don't turn off 
the computer. Press RUN/STOP-RESTORE, 
then enter NEW. This will clear BASIC memory 
of the program that was there, but will leave our 
custom character set intact, still protected. 
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RoWng And Spinning Wheels 
1f you turn the computer off then back on, you 
will have to rerun Program 1. Now enter, then 
RUN, Program 2. 

Program 2 
10 PRINT"{CLR}":C=PEEK(646):POKE38630,C:P 

OKE38632 , C:POKE36869,255:SP=50 
20 FORA=0T03:POKE7910,A:POKE7912,3- A:FORT 

=1TOSP:NEXTT:NEXTA:GOT020 

As you can see, all this program does is POKE 
custom characters to the center of the sr:reen . The 
effect of the spinning wheels is created by POKE­
ing the screen with various wheels (characters) 
with the spoke in different positions. You can 
vary the speed of the spin by changing the 
variable SP in line 10. A lower value will increase 
the speed of the spin, a higher value will slow it. 

Study line 20 of Program 2. It contains a pro­
gramming technique that might be of interest to 
you. While the "FOR A ... " loop is set to count 
forward (to animate the left wheel running 
clockwise), the second POKE (7912) in line 20 in ef­
fect counts backwards. This is how the right 
wheel is made to run counterclockwise. By sub­
tracting the variable A from the constant 3, the 
FOR A loop seems to run backwards. It's like hav­
ing two FOR/NEXT loops in one - one counting 
forwards, the other counting backwards. 

Again, press RUN/STOP-RESTORE, then 

A close-up of the custom characters used i11 the example 
71rogra111s. 

The Running Stickman 
Press RUN/STOP-RESTORE, then enter NEW. 
Now enter Program 4 and RUN. 

Program4 
10 PRINT"{CLR}":POKE36879,27:FORA=38400TO 

38905 : POKEA, 0:NEXT:POKE36869,255:N=4:S 
P=l00 

20 FORA=4T07 : POKE7910,A: FORT=lTOSP:NEXTT : 
enter NEW. Now enter Program 3 and RUN. This 
program uses the same wheel characters, but in- 30 
stead of spinning in one place, the various wheels 35 
are POI<Ed to successive positions, producing the 40 

effect of the wheel rolling across the screen. 

NEXT A 
GETA$:IFA$= " "THEN20 
SP=l50 
POKE7910,32:FORA=7680T08185:POKEA, N:PO 
KEA-l,32:FORT=lTOSP:NEXTT:N=N+l : IFN=8T 
HENN=4 

50 NEXTA Again, the variable SP in line 10 controls the 
speed. If you change the speed and make the pro­
gram run too fast, the rolling effect is almost lost. 

Program 3 
10 PRINT"{CLR} " :POKE36869 , 255:C=PEEK(646) 

: FORA=38400T038905:POKEA,C:NEXT:N=0 : SP 
=90 

20 FORA=7680T08185 : POKEA,N:POKEA- l,32:N=N 
+l:FORT=lTOSP:NEXTT:IFN=4THENN=0 

30 NEXTA 

Notice POKE A-1,32 in line 20. This POKE 
puts a blank space (screen POKE character 32) on 
the screen just before the current position of the 
rolling wheel. This causes the wheel to erase the 
space just behind itself as it rolls across the 
screen. Remove this POKE from the program, 
RUN it, and see what happens . 

Speed is important when animating custom 
characters. 1f they move too fast, the eye cannot 
see all the subtle changes in the characters, and 
the effect is lost. On the other hand, if the pro­
gram runs too slow, the characters appear to 
jump, and the effect of smooth animation is lost. 
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As you can see, Program 4 also POKEs 
custom characters (various poses of a stickman) to 
the center of the screen. The animated running 
effect here is produced with four different custom 
character stickmen. If you watch the animated ac­
tion closely, it even looks as if the stickman is 
alternating legs while running. 

Now press any key on the keyboard and 
watch the stickman run across the screen. Again, 
speed is an important factor here. Change the 
variable SP in line 10 to 0, then RUN. As you can 
see, the speed is so fast that not only is the anima­
tion effect Jost, but it's hard to even recognize the 
character as it moves. 

Program 4 shows the main drawback of ani­
mating with POKEd custom characters: jumpy 
action. This effect is caused by the characters 
moving one character block, or eight pixels, at 
one time. For truly smooth animation, high­
resolution graphics is better because it allows you 
to move objects one pixel at a time. However, we 
will not touch upon hi-res animation here because 



it is an advanced programming technique that 
requires machine language. 

Exploding UFOs And other 
Effects 
POKEd animation isn't limited to making objects 
move. You can also create interesting effects with 
stationary objects. Again, press RUN/STOP­
RESTORE, then enter NEW. Now enter and RUN 
Program 5. This program uses custom characters 
to make a flying saucer explode and disintegrate. 
Change the variable SP in line 10 to 250, then 
RUN it again. Notice how tiny bits (pixels) of the 
saucer seem to fly outward, then disappear. 

Program 5 
10 PRINT"{CLR)":POKE36879,27:POKE36869,25 

5 zPOKE38630 , 0:SP•l20 
15 POKE7910,101FORT=lT05001NEXTT 
20 FORA•llT016zPOKE7910,A:PORT=lTOSP:NEXT 

T:NEXTA:FORT=lT0500:NEXTT :GOT015 

Once you've conquered the art of animating 
with custom characte rs, you can add the fina l 
touch: sound. Adding the sounds of footsteps as 
the stickman runs across the screen, or an ex­
ploding sound as the flying saucer disintegra tes, 
will provide that li ttle extra touch that makes your 
graphics animations fun and enjoyable.@) 

FACTORY SPECIAL 

VIC - ·20™ 

16K MEMORY 
EXPANSION 

••••••••••••••••••••••••••••••••••••••••••• • • ! BIBLE Software ! 
• • : EDUCATION BIBLE Sof tware emphasises Bible learning. : 

: Each program teaches a par ticular book or t heme An added : • • ; feature with most of the programs is the option to enter your ; 

; own questions on any subject ; 

: ENTERTAINMENT BIBLE Software programs use the : 
• • • color. graphics. sprites. and sound capab11it1es of the Com· • . - . 
: modore 64 1n a way that makes learning a challenging game : 

: JONAH and the WHALE True·False questions User : 

: has the option to enter own questions Player can go f1sh1ng : 
• • • wi th Joystick Score for correct answers and for fish netted. Se- • • • ; cond bonus program.NOAH and GOD's PROMISES. : 

; MESSAGE RUNNER An excit ing matching game f rom ; 
• • • Mat thew S·7 user has option to enter own questions. Player • 
• • : runs by charging lions. deadly snakes. and alligators to deliver : 

: message. <Joystick required! : 

: BIBLE OLYMPICS Bible quizzes were never as fun as they : 

• • • are in this learning game! • • • ; Send 516.95 per game plus s2.oo shipping and handling to BIBLE; 

; ~ttware ; 

: 4169 S.E. Davidson. Albany, OR. 97321 : • • : (specify Disk or Tape! : 

: •...............................•.....•. , 
WHAT GOOD IS IT 

IF YOU CAN'T 
USE IT? 

~#. ,. ... -

Boosts VIC to 21 K RAM 
High Quality 

VIC-20® ~~ .' -·-.. .. - ~· ....... ~ .,,,... 
GOLD Contacts 
90 Day Warranty 

Phone Order Hours: 
10 AM - 9 PM MST Daily 

(303) 245-9012 

ASSEMBLY TECHNOLOGY 
2692 Hwy 50 Suite 21 o 

Grand Junction, CO 81503 

PllBO<laJ diec:b allow 3 weeks 
Shipping & handUng $2.SO 

Co!Qoldo Residents odd Sales Tax 

VIC-20 lS A TfW.'.>aMAK 
OF ca.tMOOORE BUSINESS w.Ctt10<1!S 

* Basic Skills, Grades K-6 * Educator Approvoo * Exctt1ngGraph1c.s &fumd 

Send Sl for Postage & 
Handling (Check or 
Money order) 
for your 
J'BEl!I 
Cauett.e 

"' •"GU~ 
COMPLETE OPERATIONAL 

VIDEO TAPE GUIDE 
TO THE 

COMMODORE VIC-20 
$39 95 INCLUDES TAX 

• AND SHIPPING, 
This 11pe Includes a simple expl1nilon on hook up. 
keyboard lu ncilons and 1oflwm use. 1long wllh bu lc 
progrimmlng. 

-N-A-ME- - - - - - - - - - - - - - - -

ADDRESS 
STATE ZIP __ 

VHS 0 OR BETA 0 
CHECK, CASH OR MONEY ORDER 
VIC FLIC • P.O. BOX 3108 

MERCED. CA 95344 



Merging Programs 
OnThe64 

John A. Winnie 

For intermediate programmers, "Merger" 
allows you to build up large programs by 
working on smaller portions separately and 
then linking them together later. This approach 
is used by many professionals. 

If you do much BASIC programming, sooner or 
later you' ll need to merge two short programs to 
fo rm a larger one. Or perhaps you'll need to 
append onto a program a series of DA TA state­
ments - DAT A for sprites, redefined characters, 
sound and music, or whatever. Here is a quick 
and easy way to add those DATA statements-or 
any other BASIC statements, for that ma tter -
onto the end of yoW' programs. 

Of course, various techniques fo r merging 
programs have been a round for some time. When 
all that is needed is a simple append, however, 
the method presented here does the job nicely. 
The program below, "Merger," is designed to 
merge with any programs which are appended 
to it, and it allows you to keep on appendjng 
indefinitely. 

Using Merger 
After typing and saving Merger, load it in the 
usual way. Next, RUN Merger, and then load in 
your main program. Now, as Merger instructs, 
POKE locations 43 and 44 with 1 and 8, respec­
tive ly. Your main program is now appended to 
Merger and ready for any DATA statements you 
may want to add later. 

Remember, Merger allows you to append 
programs only, not to insert them. So to prepare 
for using Merger later, begin your programs with 
a li ne number grea ter than five. For the same 
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reason, all DATA sta tements to be added should 
begin with a line number higher than those already 
present in the program. When you have finished, 
just erase Merger by deleting lines 1 through 5. 

How Merger Works 
First, clear out your Commodore 64 by typing 
NEW and pressing RETURN. Then enter the fol­
lowing simple program: 

10 REM 

Press RETURN, and the one-line program is 
now entered into memory beginning at address 
2048 and runrung on upward. To see just how the 
program is stored, enter: 

FOR I =2048 TO 2056:PRINT PEEK (I) :NEXT I 

If all this has been done correctly, you now 
should see a list of memory contents which looks 
like this: 

0, 7,8,10,0,143,0,0,0 

The 0 in address 2048 is invariable: all BASIC 
programs begin with zero. They also always end 
with a zero; in fact, they always end with exactly 
three zeros - which is just what we see here in 
memory locations 2054 through 2056. From this 
point on in memory, BASIC will store any vari­
ables and other information that it may need to 
execute the program. 

In general, when a BASIC line is stored, it 
will end with a single zero, not three zeros. When 
a new line is appended to the program, its code 
begins immediately after that single zero. So in 
the example above, if the line 

20REM 

were now added to our sample program, the (link 



Commodore 64 
and 

VIC-20 

with your joystick I 
Now. you can create high-resolution pictures 
on-screen with your JOysuck as a "pen." Design critters. 
objects. pie-charts - whatever your imaginarion wishes! 
SAVE your creations to tape o r disk, and PRINT 
them on a VIC printer. Educational and fun l 

Draw narrow or w ide lines. curvy or straight; set points; 
add capt ions: create background pauerns; change 
p1cwre. background. and border colors; reverse colors for 
a negauve; even connect dots with straight lines 
aucoma11callyl You control every dot on the screen. 

A large "Picture L1br~ry" 1s included to get you srarted. 
plus a 20-page rnstrucrion manual. Joystick required. VIC 
prrnter and disk drive op11onal. Now on disk or cassette I 

"FLY" trom l'leture l.Jbfary 

For the Commodore 64 

'64 Panorama . ... S29.95 
For lhC VIC-20: 

VIC-PICS . ....... S29.95 
!Full features need BK mem exp; reduced 
vets10111ncluded for unexpanded VIC) 

Avallable for other printers-Call! 

PRINT (the unprintable) . .. 

with Smart ASCII Plus-S59.95 
Now. prrnt the unprintable Commodore g raphics on 
your dot-addressable parallel printer• with Smarr 
ASCII Plus. Tl1ls powerful, low-cost software 
Interface converrs your user port into a fas t. intelligent 
port for "Centronics" protocol p11nters. and we even 
supply the cable! 
Six flexible print modes: GRA'PHICS. TRANSLATE. 
DaisyTRANSLATE. CBM ASCII. True ASCII. PIPELINE. 
GRAPHICS mode creates actual VIC/64 keyboard 
graphics. TRANSLATE converrs normally unprintable 
control-codes into rext: (CLRJ. f RVS). (BLUJ. etc .. with an 
extended mode for Da1sywheel printers. Convenient 
set-up menu and simplified operation. Compauble with 
most application programs: WordPro 3+. EasyScript. 
Quick Brown Fox (for the VIC). Writer's Assistant. etc. 
Complete with conned1ng cable for printer and 
1nstructron manual. On cassette. Copy to your disk for 
quick loading. (Upgrades available for or1g1nal Smarr 
ASCII owners.) 
·Requires do1-add1em1ble prrnter such as· Epson FX·BO OI MX-80/100 
w11h Gra~rax. Okldata M 1cro11ne 84. C lloh Pr0Wfl1e1 I & 2: St<1r 
M 1cron1cs Gem1n1-IO or 15 Other prlnters- Calll 

(816) 333-7200 
~Mli>WEST 
C3llJ MICRO inc. 

Send for • frM broc:hura. 

MAIL ORDER: Mel s1.so at11pp1ng _, 
hetd1nQ (S3SO ror c.o.o~ V1SM1as1ercen1 
llCOIPted (Cid 8l1CI exp. date~ MO reeldenta 
ldd 11.1121% ..... ta FOIWlgn Olden! peyltlle 
U.8.1, U.S. Bink ONLY; ldd SI!~ 

311 WEST72nd ST.• KANSAS CITY• MO• 64114 

. .. with a wing load of ouality Software 
for the commodore 64 'M and VIC 20 '" 

Once you've compared our programs. their features and 
prices. you'll agree there's no competrtron in sight. You'll also 
discover another important 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· 
patible With Most Column Expansion Hardware • Bu ilt· 
in ASCII Translation for Non Commodore Hardware • Color 
Variables for Easy Modification • Machine language speed for 
Word Processing and Malling List & Label software. 

and rhere are 5 unique programs ro choose from 

1. WOAD PROCESSING has the speed and versati li ty to produce 
documents. forms ond letlers in a slralohlfo rward approach that 
Is oos lly ond quickly learned 

2. MAILING LIST AND LABEL lols you organize your malling 
lists. collecl lon ca101oos. menus. recipes and anything thot cl e­
monds hsl1ng or sorting 

3. TOTL TIME MANAGER helps you plan schedules and analyze 
events and ac11vi lies by persons. project catagory and date. 
Ideal fo r project planning in lhe home or business. 

4. R ESEARCH ASSISTANT turns your compute r in to an ad­
vanced automated indexing and cross reference system 
A must for lhc student. educator or the research pro fessional 

5. SMALL BUSINESS ACCOUNTING is a set ol stra1ghtlorward 
accounting programs Frees the salesman. ent repreneur 
or service professional from time consuming record keeping 
tasks 

{,_) 
• )'t' •••••••a••••••• -1) 

1 l . Alk rour nra1cr aoour rort sor1w.1re ( TOTL orscna111111rcoupanforf1m11rroc1.111s 
.., SOFTWAnE, INC. Jl'IC'J Of(lttlnt) 1ntorm;won 

- t I, QYA'fftOu(.ilfllNOld 

1555 Thrrd Avenue. Walnut Creek. CA 94596 

PLEASE SEND ME MORE INFORMATIO N O N TOTL SOFTWARE 

N arno: 

Add1oss· ---
Zip ____ _ 

I 
I 
I 
I 

•••••••••••••••••• •••••• 



of the) new line would now come in at address 
2055 - the address of the middle zero in the triplet; 
a new triplet of zeros would appear later in mem­
ory, signaling the end of line 20 and the new end 
of the program. (Try th is later to see for yourself.) 
So, to merge programs, we simply have to make 
sure that we load in the new section at the address 
of the middle zero (2055, in our example) within 
the three zeros which signal the end of our original 
program. What we need to do is raise the floor of 
BASIC to this new address, load the section to be 
merged, and then lower the floor to its o rigina l 
va lue (here, 2049). 

Tinkering With BASIC 
Raising the floor of BASIC is easy. The new ad­
dress is simply POKEd into addresses 43 and 44 
Ln low-byte, high-byte order. (HJ= INT (AD­
DRESS#/256) :LO=ADDRESS#-256*Hl.) Finding 
this new address is <mothe r matter, but fortu­
nately, this turns out to be easy as well. 

As I mentioned above, BASIC needs to know 
where it is safe to begin to store its variables. In 
other words, BASIC needs to know the first ad­
dress to come after the three zeros which end the 
program. Hence, the computer stores this address 

To see this, enter PRINT PEEK(45),PEEK(46), 
and out should come the pair 9,8. Since the ad­
dress 2057 is the first address to fo llow our sample 
program, and 2057 = 256*8 + 9, we have the ex­
pected result. 

Now that we have the address of the first 
location after the end of the program, the rest is 
easy. The new program is simply loaded into 
memory two places before this location. In our 
example, we load a t location 2055 (2057-2). And 
that's all there is to it. 

The basic idea behind Merger should now be 
clea r. Everything of interest is packed into line 4. 
First, for any program which begins with these 
lines, the new floor for BASIC is computed using 
the contents of locations 45 and 46, as described 
above. Next, the floor of BASIC is raised to the 
new location. As a result, any new program now 
loaded will start right at the tail end of the previous 
program - just where we want it. 
1 PRINT " ( CLR) { 10 DOWN)" ;TAB ( 15) "MERGE?" 

: GETA$ : IFA$=""THENFORI=0T0500:NEXT:GOT 
01 

2 IFA$<>"Y"THEN5 
3 PRINT"{CLR){l0 DOWN)";TAB(S)"LOAD YOUR 

ADDITION.(2 SPACES)THEN POKE 43 , l AND 

in a pair of memory loca tions in the usual low-byte, 4 
high-byte form. In the 64, these locations are ad­

44,8." 
E=256*PEEK(46)+PEEK(45)-2:H=INT(E/256) 
:L=E- 256*H:POKE43 , L:POKE44 , H:END 

dresses 45 and 46. 5 REM 

I 

I 

ACCOLADE COMPUTER PRODUCTS 
HARDWARE SOFTWARE (COMMODORE 64) 

Commodore 64 .. ... ...... $419.95 Avalon Hill Sierra on Line 
1525-E Printer . ......... . . $329. 95 
1515 Disk Drive ..... .... . $329.95 
BMC Color Monitor ..... . 5349.95 
Star Micronics 
Parallel Interface ... .. ..... $69.95 
Gemini 10 . . .. .. ...... .... $329.95 
Gemini 15 ........ ... .. . .. $536.95 
24K Golden Ram ......... $149.24 
Vi c Rabbit . ... . ...... . ... . $39.95 
Wico Joystick ..... . .. . .... $22.50 
Wico Joystick "Red Ball" .. . .. $25.00 
HES Sound Box . . .... .... . $12.50 

BOOKS 

B1 Nuclear Bomber ........ $12.00 
Midway Campaign .. . ..... . $12.00 
North Atlantic ...... . ...... $12.00 
Nuke . .. ........... . .. ... . $12.00 

Frogger (disk) ............. $29.95 

Sirius 

Planet Miners .. ........... S12.00 Spinnaker 
Andromeda Conquest ..... $13.50 

Blade of Blackpoole . ...... $29.95 

Broderbund Software 

Choplifter .... ........ ... .. $26.95 
David's Midnight Magic .... $33.95 
Sea Fox . . ....... ........ .. $29.95 
Serpentine . ....... .. . .. ... $29.95 

HES 

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

Synapse 

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

Commodore Re~erence Guide $19.50 
VIC Reference Guide . ....... $16.50 
1st Book of VIC . . ............ $9.50 

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

2nd Book of VIC . ........... $12.95 Royal 

1st Book of Commodore 64 $12.95 Quick Brown Fox .... . . .... $59.95 NOREFUNDSONOPENEDSOFTWARE 
Tricks for VICS ... . .......... $9.95 

ACCOLADE COMPUTER PRODUCTS 
4858 Coronado Avenue 

Dealer inquiries invited 
Ca11fo m 1a resi dents ACICS 6% Sales.Tax 

Add S3 00 lo' sh opping and handhng (e•cept hardware. add 3% of price 
C O D Charge S 1 50 - C 0 D's. Cashl<:r' Checks or Money Orders only 

w e acecp1 Money O«le, s. Cashiers Checks. 
San Diego, CA 92107 

(619) 223-8599 
pc!f$Onttl chcc;ks mus1 la l\o ') wt!t!ks to CIPflr 

Fomtgn orders p.iid tn US ruO<JS tldd S~ 00 lor shrpO•ng .ulCJ '1jtn<J lmg 
cor 5~ ot nardwnre pnee) 



The Automatic Proofreade.r. 
• IMPORT ANT: We added a POKE to the ''Automatic 
Proofreader" (October) to protect it from being erased 
when you LOAD another program from tape. The 
POKE does protect the Proofreader, and the Proof­
reader itself is not affected. However, a quirk in the 
VIC-20's operating system means that programs typed 
in with the Proofreader and SA VEd to tape cannot be 
LOADed properly later. If you LOAD a program 
SA VEd while the Proofreader was in memory, you see 
?LOAD ERROR. This applies only to VIC tape SA VEs 
(disk SAVEs work OK, and the quirk was fixed in the 
64). The solution is this special LOAD procedure: 

1. Tum the power off, then on. 
2. LOAD the program from tape (disregard the 

?LOAD ERROR). 
3. Enter: POKE45,PEEK(l74):POKE46,PEEK 

(175):CLR 
4. ReSA VE the program to tape. 

The p rogram will LOAD just fine in the future. This 
month, the Proofreader has been updated to prevent 
this problem. It also has been improved in other ways. 
Please observe these new procedures: 

1. After first entering the Proofreader, SA VE it 
before typing RUN. The new Proofreader erases its 
BASfC loader from memory when first activated. 

2. The new Proofreader checks itself for typing 
errors in the DATA statements when first RUN. 

3. The new version now works on both the VIC 
and 64. Since the POKE to protect the Proofreader has 
been removed for the VlC's sake, when using tape you 
must reLOAD the Proofreader and RUN it whenever 
you type in a new prngram. 

4. SA VE to tape wipes out the Proofreader, so 
press RUN/STOP-RESTORE before SA VE. 

We strongly recommend that you type in the new 
version of the Proofreader and discard the old one. 
We apologize for any inconvenience this may have 
caused you. 

"The Automatic Proofreader'' will help you type in program 
listings from COMPUTE!'s Gazette withol,l t typing mistakes. It 
is a short error-checking program that, hides itself in memory. 
When activated, ft lets you know immediately after typing a 
line from a program listing if you have made a mistake. 
Please read these instructions carefuJly before typing any 
programs in COMPUTE!'s Gazette. 

Preparing The Proofreader 
1. Using the listing below, type in the Proofreader. 
Watch ou t for typing an I instead of a 1, or an 0 instead 
of a 0, extra commas, etc. 
2. SA VE it on tape or disk at least twice before running it 
for the firs~ l'ime. ff you mistype the Proofreader, it may 
cause a system crash when you first run it. By SA YEing 
a copy beforehand, you can re LOAD it and hunt for 
your error. Also, you'll want a backup copy of the Proof­
reader because you'll use it again and again - every 
time you enter a program from COMPUl'E!'s Gazette. 
3. RUN the Proofreader. It will be POKEd into a relatively 
safe area of memory, the cassette buffer. 
4. Type RUN to activate the Proofreader. If you ever 
need to reactivate it, just enter the command SYS 886 
and press RETURN. 

Using The Proofreader 
All VlC and 64 listings in COMPUTB!'s Gazette now have a 
checksum r111mber appended to the end of each line, for example 
":rem 123". Don't enter this statement when typing i11 a program. 
It is just for your information. The rem makes the number 
harmless if someone does type it in. It will, however, use up 
memory if you enter it, and it will confuse the Proofreader, 
even if you entered the rest of the line correctly. 

When you type a line from a program listing and press 
RETURN, the Proofreader displays a number at the top of 
your screen. This checksum number must mntclr the checksum 
number in _the printed listing. If it d?e.sn~t, it means y~u typed 
the line d1fferently than the way it1s hsted. Immediately 
recheck your typing. Remember, don't type the rem state­
ment with the checksum number; it is published only so you 
can check it against the number which appears on your screen. 

The Proofreader is not picky with spaces. It will not 
notice extra spaces or missing ones. This is for your con­
venience, since spacing is generally not important. But occa­
sionally proper spacing is important, so be extra careful with 
spaces, since the Proofreader will catch practically everything 
else th11t can go wrong. 

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

When you're done with the Proofreader, disable it by 
p ressing RUN/STOP-RESTORE (hold down the RUN/STOP 
key and press RESTORE). If you need it again, enter SYS 
886. It will then be ready once again to act as your personal 
typing aid. Mowever, sometimes the Proofreader can be 
wiped out of memory. In this case, you' ll have to reLOAD 
the Proofreader from tape or disk. 

Automatic Proofreader For VIC And 64 
100 PRINT" { CLR} PLEASE WAIT ... " : FORI=886TO 

1018 : READA : CK=CK+A:POKEI,A:NEXT 
110 IF CK<> l 7539 THEN PRINT" (DOWN) YOU MAD 

E AN ERROR":PRINT"IN DATA STATEMENTS. 
":END 

120 SYS886:PRINT"{CLR}{2 DOWN)PROOFREA.DER 
ACTIVATED.":NEW 

886 DATA 173 ,036,003,201,150,208 
892 DATA 001,096,141,151,0.03,173 
898 DATA 037,003,141,152 , 003,169 
904 DATA 150,141,036,003 , 169,003 
910 DATA 141,037 ,003,169,000,133 
916 DATA 254,096,032,087 , 241,133 
922 DATA 251,134,252 ,1 32,253,008 
928 DATA 201,013,240,017 , 201,032 
934 DATA 240,005 , 024,101 ,254,133 
940 DATA 254 ,165 ,25 1 , 166,252,164 
946 DATA 253,040,096,169,013,032 
952 DATA 210,255,165,214,141,251 
958 DATA 003,206,251,003,169,000 
964 DATA 133,216 , 169 ,019 ,032,210 
970 DATA 255,169,018,032,210 , 255 
976 DATA 169,058,032,210, 255 ,166 
982 DATA 254 , 169,000,133,254 , 172 
988 DATA 151,003,192,087 , 208,006 
994 DATA 032,205 , 189,076,235,003 
1000 DATA 032,205,221 ,169, 032,032 
1006 DATA 210,255,032 ,210,255,173 
1012 DATA 251,003 , 133 ,214, 076,173 
1018 DATA 003 
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-~-'-=-:;HE BEGINNER'S CORNER 

DATA, READ 
And RESTORE Statements 

By now you have typed in programs from COM­
PUTE!'s Ga7.eltc and probably have them running 
fo r your own use. ff you have had any trouble, 
the .most like ly place for errors (o ther tha n simple 
ty pmg errors that are easily recognized) is in 
DAT A statements. This month we'll discuss some 
da ta examples that will help you understand how 
the da ta is used and why typing the DATA state­
ments exactly is so important. lf you do get some 
e rrors involving data, you can follow the com­
puter's RESTORE and READ process to pinpoint 
trouble spots . 

DATA statements a re used in combina tion 
with READ statements. Generally, fewer program 
sta tements can be used in a DATA-READ proce­
dure than using "assignment" (LET or A = 4 type) 
s ta teme nts. A DATA statement s tarts with the 
line number, then the word DATA (which may 
be abbreviated D shift-A), then numbers or words 
separated by commas. A DA TA statement may 
not be combined with any o ther statements for 
the Line number. A DATA statement may be 
placed anywhere in the program. If the computer 
comes to a DATA statement, the s ta teme nt is 
ignored until a READ statement is encountered. 

When the computer comes to the first READ 
statement, it then looks fo r the firs t DATA state­
ment and assigns the value in the DATA statement 
to the va riable in the READ statement. Numbers 
or s trings may be used, a nd all ite ms are separa ted 
by commas. You may READ one or any number 
of iten1s . When the computer meets ano ther READ 
statement, the computer will read the very next 
data item which hasn' t been used, whether it is in 
the same DATA statement previously used or 
no t. The computer keeps track of w here it is in a 
series of da ta items. Le t's look a l a n example. 
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10 READ A,B,C,D,E,F 
20 DATA 3,4,7,2,7,8 
30 PRINT A+ B,c -o,E•f 

These three 10 A= 3 
lines are 20 8 =4 
equivalent to: JO C = 7 

40 0 =2 
50 E=7 
60F =8 
70 PRINT A + 6,C-D,PF 

When the computer executes line 10, the 
instructions are to read and assign values to the 
variables whose names are A, B, C, D, E, and F. 
The computer finds the va lues in the DATA state­
~ent, line 20. The computer assigns the firs t data 
item to A, the second data ite m to B, and so forth 
accord ing to the READ s tatement. You can try 
typing the DATA statement as line 5 or line 35 
instead of line 20, and you' ll see it doesn' t matter 
where the DATA state men t is located. l£ you have 
several READ statements and several DATA state­
ments, however, then yom DATA statements 
must be in the proper sequence matching the 
READ statements, but it doesn't ma tter where 
they are placed in the program. 

Jt also doesn't matter if yo u type a few extra 
numbers in the DATA stateme nt; the ex tra items 
will just be ignored until another READ statement 
needs them. However, you must have enough 
items lo sa tisfy the READ sta tement. If you have 
too few items, you will get an OUT OF DATA 
erro r. 

Matching Variables To Data 
Another stipula tion is that you need to match 
s trings w ith s tring variable names. H you use a 
s tring variable in the READ sta te ment, the item in 
the DA TA statement will become the va lue for 
the s tring variable (and it may be a number or 
alphabetic characters or symbols) . If you want to 
READ a numeric variable, you must haven cor-
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(::commodore COMMODORE 64: 

COMPUTER $ 21 g 
HARDWARE 

154 1 
1525 80 Column Printer .........................•••...... $219.00 S INGLE O ISK D R IVE 

1600 VIC M odem ..........•• •.••••.•....................... $59.00 
1610 VIC Term 40 ......... .•... . •... • .•..................•. $49.00 
1650 AD/ AA Mo d em .............. . .. . ..................... $89.00 $249 
1701 14 " Color M o n itor •••...••••••••••. ..•.•...... • .•••. $249.00 
1311 Joystick s (each) ............ .. ......................... S5.99 
1312 Paddlos ...................... ...... ..... .............. $ 11 .99 
1110 VIC 8 K .................................. . ...... .. ..... S42.00 
11 11 VIC 16K ................ ...... . ... ..................... $69.00 
101 1 RS·232 Interface ... . ........•... ..................... $42.00 
1211 Super Expander .•..• • .• ••••• .••...........• • ..•...•.. $53.00 

1530 
OATASETTE 

PRINTE R S 
m6Soo 

Epson IMX80 FT. M X100. RX80, FX80, FX100J •••••••••••••••••••••• CALL 
Ok i data (82 . 83. 84. 92. 93J ...................................... CALL 
Star Gemini 10 X .............. .. .. . ....................... $299.00 
Smith Corona TP· 1 .. .. .. ................ . .............. . . $ 469.00 
C. ltoh Pro wr lter 851 OP .... ..... ....... .......... . ... . .... $379.00 
C. ltoh Goril la . .. ....... ................. ...... ... ..... .. ... $209.00 

1520 
C OLOR 

P RI N TER/PLOTTE R 

________ SOFTWARE 
commo dore 

1906 Sup•r Allen ... .. •.• S14 .00 
1910 Aedu Rat Race •••• st• .OO 
1917 VooDoo Costte .• •.• $19 .00 
1922 CoamlcCruncher ••• $ 14.00 
11123 Gori •• . •• .•• . •• . ••.• $17 .00 
1924 Ome91 Race ••.•..• $17.00 
110VIC Refe<tncoOulde ••. $15.00 
CDM G4 ReforenceGulde ••• s10.oo 

EABY BUSIN E S S 
SER I E S 
C·64 Disks 

·EosyCalc 64 •••••••••••••• S59.00 
EasyFln1nce 64 . ..•.... • . $111.00 
E11yM111 64 . •.. •....•.... S1!1.00 
E11yScrlpt 64 ••••••• ••• •• $39.00 
w ord/ Hime M1chine •••• s1e.oo 
PROO RAMMliR 8BRIB8 

C·84 Disks 
Autmbler •••••••• •••••••• S16.00 
Lo90 ••••••• .•• •.••...••.•• S311.00 
Pilot ...................... s 3g .oo 
Ptt Emul1tor •••••.••••••• S18.00 
Screen Editor ., ••. ..••.• • S18.00 
V fdto/ Musl c Suppon •••• S 15.00 
ART & MUSI C S E RIES 

C-64 01&ks 
Mu11c M1chin• .......... SUS.00 
Music Compo1er ••••••••• s1e.oo 
M111 Music I ••.•..••.•.•• S39 .00 

FLOPPY O ISKS 
Moull ...... . .... . ........ S32 .00 
Vtrbllum . •••.•••••.• . •• .• $26.00 
El1ph1nt . ••. , .. .... . .. . .. II o .g5 

CARO CO. 
Light Pen ....... ....... ... 132.00 
C11H1tt fn1er11ce •. .•••• S29.00 
P1ra11e1 Print1rlnt11fac.1 ••• see.oo 
3~Slot VIC Exp ans ion 
Interface ••••••• .. • . ..•. . • S32 .00 
&Slot VIC Eapanslon 
fnterl1ce ••••••••••••••••• S79 .00 

ARTWORX 
C-64 Cas.senes 

8rldgt 3 .0 •••••••••••••••• S 14.95 
C·ll'IVIC 20 CauettH 

T11cher'a Pet •••••..•.••• s 11.95 
BRODERBU N O 

VIC 20 CoutllH 
M1rtl111 11ald , •• , •• , •• , •• , S 16.00 
Shork Trep ........... , ... S 18.00 
Multlsound Synthetlzer. , . S 18.00 
C OMME RCIAL CATA 

VIC20Co1101tes 
Motor Mouse .•••.•.•••.•• S23.00 
Centlpode ................ S23.00 
Ro1d Toad •••••••••••..• . S23.00 

C·,64 Cauettet 
Road To1d •••.• •.•. •••••• S23.00 
C R B ATIVB S O F TWARE 

VIC 20CHH11e t 
Uome Fln1nco ••••••••••• $18 .00 
ttome lnventory •••• •• • . •• St&.00 

VIC 20 C1nrldgH 
Aatro 811tz ............... . s2g.oo 
Dl•ck Hot• •••••.•...•...• S29.00 
Tt11hm1n •••••• •• •••••••• S29.00 
Chopllller •••••••••••••••• S29.00 

EPYX 
VIC20Cassettts 

Sword ot Fargoal ........ S24.00 
A11cu e at Rigel. .•••••••• $24.00 

QUICK B ROWN FOX 
VIC 20 Car1rld9H 

Word Procenor. ..... .... S49.00 
U M I 

VIC 20 Cartridges 
Amok ••••••••..•••••.•..•• $30.00 
Mtltor Run . ............. S40.00 
Alltn 811tz. ••••••••••.•.•• S30.00 

VIC 20 Cassettes 
Vlterm A ••. ..•..•. . ••••••. $15.00 
Tht Al otn •••••••••••••••.• S 111.00 

HEB 
VIC20C111t11ts 

Torg •••••••••••••.••••.• 114.00 
Sk ier •.•••.••••••••• •••••• • S14.9S 
T1nk Wara ................ 11 4 .95 
Pak Bombtr ... . .......... Sl2 .9S 
Dam Bomber ........... .. 112.95 
Mozo of M lkor ............ St 4 ,g5 
Llaer BllU ............... , S 14.95 
Plnb111 ••.•••..••. ••.••.••. 112.gs 
Tonk Tr1p ............. , • . S 14.95 

VIC 20 C1nrldgH 
VIC Fonh ................. 147.95 
HES M on ••••••••••••••••• S29.00 
HES Wrlttr ••••••••••••••• s 2g.oo 
Ag9rouor .. ........... • • s31.g5 
Synthesound ............. S47 .95 
Sh1mus •••••••••••••••••• s2g.oo 
Protector •.••• , ••••• , •• , •• S32 .00 
Turtle Grophl ca .......... S3t .95 

C·ll4 C1rtrldgts 
HES M on ................. $29.00 
HES Writer ••••••••••••••• S3 5.00 

NUFB KOP 
v1c2o c111111ea 

AJien P1n1c ............ S10.00 
Race Fun·011g Race ..... St 6 .00 
The Cat up ....... ......... S 10.00 
Exterminatot ••.•••••••••• S 19.00 

C·84 Ca111n11 
3·0 Min •••.•••••• , ••••••• St 11.00 

ROM OX 
PrlncH .. ndFrogtW) • .• 1 24.00 
Anltltt r (201841 .. , ...... 126.00 
Typo (20/041 , ............ 120.00 
Whiz Ki d (20/64) , .... , ••• 126.00 

RAINBOW 
C·84 Olaks 

Personal Finance •••••••• S•&.00 
Wther's A111111nt ........ SSJS.00 

MICROBPE C 
VIC 20Cas1<1ttas 

Spelling 811 .. 
Gredea 2. 3. 4. 5. or 11 •..• se.oo 
Math Drill •••••••.•.•••••••• se.oo 
Por1follo M1n1ger .... ... $18.00 
Dall Man1g1r •• , •• , ...... S 18.00 

VIC 20 Diak• 
Ooner11 Le dger •• ••••••• , $89.00 
Milling Lill M1n1ger ,.,, S35.00 
Inventory P1ck1go , ...... S69.00 
Payroll ••• . ••..••••• , •• , ••• SllD.00 
Data Base •••••••••••••••• 14 9.00 

C·64C11settes 
Black Box .•...•.....•.••. $12 .00 
Color Skttch •••••••••.••. S20.00 
M atch M 1k1r ••••••••••••• St 6 .00 

C·84 Disks 
M alling Lill M1n1ger ., •• $4 5.00 
Inventory P1ck1g1 •••••• • S79.00 
Gener1I Lodger •••••.•... S79.00 
011a e .. e ..... ........ ... s8o.oo 
Bl ock Box ................ St 6 .00 
Color Skt1ch ••.•••••••••• $22.00 
Miich Mlklr •••••••••••• $20.00 

TRON I X 
VfC20CHHltH 

Galactic Blitz ............ $ 19.95 
Swarm .....••••••••••••••• S22.95 
Sidewinder .••.••.••. ••••• $22.llS 

V I C TORY 
C·6 4/ VIC 20 C111et1H 

,,.,..nture P9k 1(3 gemHl ... 112.00 
Adventure Pok 11i3games) ••• S 12 .00 
Annihilation . .••.••.•...• . SI 11.00 
Gra\le Robbtt ••.• ,, •• , .. , S 11 .00 
Kongo Kong .............. S 18.00 
Trek .. . ...... , •••••••••••• S11.00 

PROFESSION A L 
SOFTWARE 

Wofd Pro 54 .............. S65.00 



responding number in the DAT A s ta tement. If the 
computer finds an alphabetic character or symbol, 
you' ll get a BAD DATA error. 

He re's an example using s tring and numeric 
expressions: 

10 FOR I'"'l TO 4 
20 READ NAME$ ,AGE, C$ 
30 PRINT 
40 PRINT NAME$; " IS ";AGE;"YEARS OLD." 
50 PRINT "FAVORITE COLOR: ";C$ 
60 NEXT I 
70 DATA RICH,12 , BLACK,BOB,7,BLUE,RANDY,3 
80 DATA GREEN,GRANT , 3,RED 

This example illus trates a process repeated 
several times . Three variables are read each time, 
NAME$, AGE, and C$. The firs t time through the 
program loop, the data ite ms are read and as­
signed as follows . NAME$= "RICH", AGE= 12, 
and C$ ="BLACK". Each ti me th rough the loop 
three more items are read. Note that it doesn't 
matte r if all three items are no t in the same DATA 
statement. Each DATA statement may consist of 
one item or several items separated by commas, 
although it saves memory to put as many items as 
possible in each DATA statement. The computer 
accepts up to four VIC o r two Commodore 64 
screen lines for each progra m line. Be sure you do 
not put a comma at the end of the lis t of items. 

A common use of DATA and READ state­
ments is to read variables into an array (sub­
scripted variables). An example is: 

10 FOR I=0 TO 10 
20 READ A(I) 
30 NEXT I 
40 DATA 7,4,3,5,6,2 , 7,3,8,5,3 

The first time through the loop, I is zero and 
A(O) wilJ be given the value of 7, the first data 
item. The second time through the loop I is in­
cremented to 1, and A(l) is assigned 4. The process 
continues. 

Saving Memory And Time 
If you like to write music on your computer, you 
may find using DATA statements is a way to play 
many notes without writing too many program 
lines. Ln the following examples I have not made 
the DATA lines as long as they could be; you can 
put as many items in one line as there is room. In 
these examples, line 10 turns on the volume. Lines 
20-40 set up different variables for creating sounds 
on the Commodore 64. Lines 50-110 are the pro­
cedure to READ the no te or tone number and the 
length from the DATA sta te ments, the n play the 
no te. The length is determined in line 90. 

Commodore 64 Version 
10 POKE 54296,15 
20 POKE 54~77, 4 
30 Vl= 54273 
40 V2= 54272 
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50 FOR C=l TO 14 
60 READ Nl,N2,L 
70 POKE Vl,Nl:POKE V2,N2 
80 POKE 54276,17 
90 FOR D=l TO 100*L:NEXT D 
100 POKE 54276,16 
110 NEXT C 
120 POKE 54296,0 
130 DATA 34,75 , l,34,75,l,51,97,l,51,97 
140 DATA l,57,172,l,57,172,1,51,97,2 
150 DATA 45,198,1,45,198,l,43,52,l 
160 DATA 43,52,l,38,126,l,38,126,l 
170 DATA 34,75,4 
180 END 

VI C-20 Version 
10 POKE 36878 , 15 
50 FOR C=l TO 14 
60 READ N,L 
70 POKE 36876,N 
90 FOR D=l TO 100*L:NEXT D 
100 POKE 36876,0 
110 NEXT C 
130 DATA 195,l,195,l,215,1,215,l 
140 DATA 219,1,219,1 , 215,2 , 209,l 
150 DATA 209,l,207,1,207,1,201,l 
160 DATA 201,1,195,4 
180 END 

You may also like to try g raphics using DATA 
and READ s tatements. To POKE graphics onto 
the screen, refer to the user's guide that came 
with your computer. Look at the screen and color 
memory maps, page 144 for the VIC-20 and pages 
138-39 for the Commodore 64. These maps give 
you the location numbers. I usuaUy sketch a pic­
ture on g raph paper corresponding to these maps. 
The character numbers that you POKE or place 
on the screen are called screen codes or screen 
display codes and are on pages 141-42 in the VIC-
20 manual and pages 132-34 in the 64 manual. 
The fo llowing sample programs clear the screen, 
then display 16 graphic characters to draw a 
picture . 

Line 2 in the Commodore 64 ve rsion changes 
the screen to white. Line 5 clears the screen. Lines 
10-50 POKE the graphics on the screen, and lines 
60-90 contain the data for the graphics . . Line 20 
READs S, the screen loca tion, a nd C, the screen 
character code number, the n line 30 places that 
graphic character on the scr een. Line 40 assigns 
yellow to that character's location. 

VIC Face 
5 PRINT" {CLR} " 
10 FOR I=l TO 16 
20 READ S,C 
30 POKE S,C 
40 POKE 5+30720,7 
50 NEXT I 
60 DATA 7865,85,7866,67,7867,67,7868,73 
70 DATA 7887,66,7888,81,7889,81,7890,93 
80 DATA 7909,66,7910,74,791 1,75,7912,93 
90 DATA 7931,74,7932,64,7933,64,7934,75 
100 END 
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64Face 
2 POKE 53281, l 
5 PRINT "(CLR} II 
10 FOR I=l TO 16 
20 READ S,C 
30 POKE S,C 
40 POKE 5+54272,7 
50 NEXT I 
60 DATA 1402,85,1403,67,1404,67 , l405,73 
70 DATA 1442,66,1443,81 , 1444,81,l445 , 93 
80 DATA 1482,66,1483,74,1484,75 , l485,93 
90 DATA 1522,74,1523,64,1524,64,l525,75 
100 END 

The RESTORE Statement 
The RESTORE statement tells the computer to 
RESTORE the data and start with the very first 
data item on the next READ statement. You may 
want to use the RESTORE s tatement if you want 
to do a procedure more than once but hate typing 
numbers in DA TA statements. If you program a 
song, you can play the song more than one ti?1e 
by putting a RESTORE statement before the first 
statement that reads the first note, and put the 
whole procedure in a FOR-NEXT loop for the 
number of times you want the song to play, o r a 
GOTO loop that plays continuously. 

Let's look at an example. Suppose you have 
just drawn a face with one of the above pro­
grams. Now you want another face in another 
section of the screen. The screen characters used 
will be the same, and the relative positions of the 
characters will be the same. If we would like to 
use the same DATA statements we already have 
in the program, we can RESTORE the data for the 
next procedure. Try it by adding these lines to the 
"VIC Face" or "64 Face" program above. 

92 RESTORE 
93 FOR I=l TO 16 
94 READ S,C 
95 POKE S+l04,C 
96 POKE 5+104+30720,3 
97 NEXT I 

For the Commodore 64, change line 96 to: 
96 POKE 5+104+54272,3 

With a little practice and practical experience 
you'll be able to see patterns in your work and 
learn to use DAT A and READ statements along 
with RESTORE statements in the most efficient 
way. 

Debugging 
I mentioned that I think DATA statements are the 
mosl likely place to have an error when you are 
typing in a program from a published listing. Here 
are some suggestions to help you find the error. 

When the program stops w ith an error mes­
sage, you can PRJNT the values of any variable 
and the computer will tell you the current value 
154 COMPUTEl's Gazette November 1983 

of that variable. As soon as you edit the program 
(make changes or add or delete a line), t~e vari­
ables will be zero, so PRJNT the values hrst. 

Let's say you are trying to RUN the VIC Face 
program above (the first version without the.RE­
STORE lines). Now suppose the program pnnts 
part of the face, then stops with an error message. 
First, you can look to see how much of the face 
appea red before the error. If about half the face 
got printed, then the first half of the DATA state­
ment items arc OK. You may also type PRINT I 
and press RETURN, and the current value of l 
will be printed. You may also PRINT S,C to see 
what the va lues of Sand Care. S should be a four­
d igit number starting with 7, and C should be a 
two-digit character number. If you know the value 
for 1 and the face looks all right as drawn so far, 
you can count the number of pa.irs o~ numbers 
that you know are OK to try to pmpomt the trouble 
area. You may also lis t certain line numbers. For 
example, type LIST 60-90, then press RETURN to 
see the DA TA statements. 

When you list the DATA statem~nts, y~u .can 
compare the screen listing to the published listing. 
Make sure you distinguish between the number 
zero and the letter 0. Make sUie you have the 
right number of commas in the right order. 

If you get an OUT OF OAT A error, the com­
puter has read all the data items but needs more. 
List the DA TA statements and make sure you 
have the right number of commas. You should 
also check any program statements, such as FOR 
sta tements, to make sure the numbers are typed 
correctly. The program may be trying to make too 
many loops. In the Face programs, you could 
LIST 10 to make sure line 10 ends with a 16 and 
not a 17. 

If you get a BAD DATA error, it means the . 
computer was trying to read a va lue for. a numeric 
variable but the DATA statement contamed a 
string. Again, check for commas in the right 
places. You may also try PRJNTing some previous 
variables to see the latest correct value. 

Bake A Cake 
This program illustrates the use of DAT A, READ, 
and RESTORE statements in a recipe file. First, you 
may go through a list of ingredients and press Y 
(yes) if you have the ingredient or f':1 (no) if yo~ d~ 
not have the ingredient. When the mventory list 1s 
complete, the computer program will tell you which 
cakes can be made with the ingredients you have. 
You may then choose a cake recipe, and that recipe 
will be printed on the screen. You then have the 
option to convert the recipe. If you woul~ like to 
convert the recipe, enter a number or decimal frac­
tion - such as 3 to triple the recipe or .5 to halve the 
recipe. The converted recipe will be printed. 
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For convenience in programming (especially 
with the limited memory of the VIC-20), the 
amounts in the recipes are given in decimals. For 
example, 213 cup sugar is written as .67 c. sugar. 
In the Commodore 64 version you may want to 
change the decimals to fractions . 

The DATA statements in lines '!01-107 conta in 
the measure, then the ingredient, for 25 ingredients. 
Line 3 READs A$, the measure, and B$(N,O), the 
name of the ingredient, then assigns 1$(N) equal 
to the measure plus a space plus the name of the 
ingredient. By the way, that's a zero in the sub­
script for B$. B$ is used in the inventory lis t, and 
1$ is used in printing the recipe. Z is the number 
of ingredients minus one (because the subscripts 
start with the number zero). 

As you are typing the DATA statements, you 
may notice two or more commns together with 
nothing between them (,,,). Be sure you get the 
right number of commas as you arc typing. This 
indicates a null string, or a s tring vatiable equal to 
"".You may also use "" in your DATA statements 
(two double quote marks with no space betweeri). 

The recipes are in the DATA statements in 
lines l09-123. The firs t item is the name of the cake. 
The next items are the amounts of the ingredients 
in the following order: cups shortening, cups flour, 
cups sugar, cups brown sugar, tsp. baking powder, 
tsp. snit, tsp. soda, cups cherry juice, number of 
cherries, cups bananas (mashed), cups sauerkraut, 
cups milk, cups buttermilk, numberof eggs, numbe r 
of egg whites, tsp. red food coloring, ounces of 
chocolate, tbsp. cocoa, tsp. va nilla, tsp. cinnamon, 
tsp . nutmeg, tsp. vinegar, cups sa lad oil, cups 
water, and cups of oatmeal. The DATA will con­
tain a null string if the cake does no t contain that 
ingredient. 

An example is the firs t part of line 109, the 
data for banana cake: 

109 DATA BANANA, .67,2 . S ,l.67,,1,1,1, , ,l,, 
, • 6 7 I 2, I I I I , , , I , I , CHERRY ••• 

The name of the cake is BANANA. The recipe 
is .67 cup shortening, 2.5 cups flour, 1.67 cups 
suga r, 1 tsp. baking powder, 1 tsp. salt, 1 tsp. 
soda, 1 cup mashed ba nanas, .67 cup buttermilk, 
and 2 eggs. 

Program Explanation 
How does the program work? To print a recipe, 
the da ta is RESTOREd firs t, then the firs t 50 in­
gredients and measures arc read and ignored 
(line 73). The key you pressed to choose a recipe 
is E$, and the ASCll code will be 65 for A, 66 for 
B, and so forth. Lines 75-77 figure out which recipe 
was chosen and read through the title and ingre­
dients to get to the appropriate recipe. Line 79 
pri nts the title of the cake . Li ne s·1 reads the 
amount from the DATA s ta tement. If the amount 
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is a null or zero, then tha t ingredient is not printed. 
However, if there is a value, the value is printed, 
fo llowed by the corresponding measure and name 
of ingredient from the 1$ array. 

Line 83 defines va riables M(I) for measure 
and C$(1) for ingredient for only those ingredients 
in the recipe. These values arc used in printing 
the converted recipe, lines 97-99. 

For the inventory lis t, the computer keeps 
track of your Y or N answers in the B$(N,l) array, 
where N va ries from 0 to 24 fo r the ingredients . 
Line 33 checks to see if an N is s tored as a no a n­
swer for flour, suga r, or salt. If a ny one of these 
three items has a no, the n no cakes can be baked. 
Y is a variable for the number of Y answers, and if 
there are not enough ingredie nts with a Y answer 
you cannot make a cake (checked in line 35). 

Line 47 RESTOREs the data, then ignores the 
firs t 50 items. Lines 49-51 check through the recipe 
fo r each cake. lf there is an amount lis ted fo r an 
ingredient, then the corresponding B$(N, 1) value 
is checked. If it is N for no, the n you are lacking 
one of the ingredients required for the cake. The 
rest of the ingredients are skipped over and the 
com puter goes to the next recipe. If each of the 
required ingredients also has a B$ value of Y for 
yes, the n the cake can be made and the name of 
the cake is printed. 

These are real recipes that really work. No 
baking instructions arc given because there isn't 
room in the VIC-20 version, but usually the person 
baking knows how to ba ke the cake and jus t needs 
lo be reminded of the a mount of each ingredient. 
Jn case you want to try these recipes, all are for 
cakes to be baked in two 9-inch layers. Mix the 
shortening with the sugars, then add the dry in­
gredients alternately with the liquid, then add the 
eggs and van illa. Bake at 350 to 375 degrees. 

In the cherry cake, cut up the cherries before 
adding lo the mixture. for the oa tmeal cake, pre­
pare the oatmeal separately. While the oatmeal 
cools, mix everything else, then add the oatmeal 
to it. The wacky cake can be mixed all at once. 
Just dump everything into one big bowl and rnix 
it up. For the red velve t cake combine the ingre­
dients as usual, except fo r the vinegar and soda . 
Mix the vinegar and soda together and fold into 
the rest of the batter. The sauerkraut cake is worth 
trying - just don't tell anyone what it is until after 
they have eaten it. Rinse the sauerkraut well, 
the n ch op it into small pieces before combining it 
with the rest of the cake batter. 

Typing In The Program 
The VIC-20 version is very close to full memory. Be 
sure to leave out all the spaces and be sure to use 
the abbreviations for all the BASIC words, such as ? 
for PRINT and D shift-A for DATA. If you need to 



[I commodore 
NEW COMMODORE PRODUCTS 
The Executive 64 . . . . . . . . . . ... . . . . . Call 
CBM B 128-80 ..... .. .. .. . .. . .. . S 825 
CBM B256-80 .. . .... . ...... ·• .. . 1095 
CBM BX700. . . . . . . . . . • . . . . . • . . . . 2990 
B Series Sonware . . ............ . ·.. Call 
CBM 1520 Plotter . . .. .. . . . . . . . . .. 169 
CBM 1526 Printer .. . .. .. . . .. . . .. . 349 

SOFTWARE FOR CBM M:: 
BUSINESS 

WordPro 3+ /64 
w/Spell Right Plus . . . . . . . . • . . . . . S 79 

Spell Right Plus........... . . ... .. 55 
Cale Result (Advanced) . . . . . . . . . . . 125 
Cole Result (Easy) . .. . . . .. .. .. .. . 75 
Busicalc II . . . . . . . . . . . . . . . . . . . . . . 95 
Mirage Concepts 

(Powertul Data Bose) ... . ....... . 95 
M File (merge with WordPro)... . . . . 89 
Home Utilities . . . . • . . . . . . . . . . . . . . 49 
64 Mailing list (Galactic) . . . . . . . . . 28 
The Manager . . . . . . . . . . . . . . . . . . . . 50 
Home Accountant (conllnental) . . . . . 75 
Code Writer 

(Writes Basic Programs) . . . . . . . . . 95 
Stock (investment analysis) . . . . . . . . 80 
Agricultural Managemenl . . . . . . . . . . . Coll 
General Ledger, AIR. AIP, P/R, Inv . . . Coll 

RECREATION 
Assembler Package (cassette or disk. 

compiled. includes editor. loader, 
disassembler) . . . . . . . . . . . . . . . . . . 39 

Sprite Master (occess).. . . . . • . . . . . . 30 
Neutral Zone (access). . . . . . . . . . . • . 35 
Spoce Belt.. . ... . ....... . ... .. .. 19 
Pet Emulator . . . . . . . . . . . . . . . . . . . . 30 
Coco II (build your own games)..... 40 
Vic Tree (progrommers utilities) . . . . . 75 
Micro-Term (save to printer.disk) . . . . 39 
Hesmon. .......... . .......... . . 35 
Synthesound .. . . ... . ....... : . . . . 45 
Gothmogs Lair. . . . .. . . . . . . . . . . . . . 30 
Rood Toad. ............. . ....... 15 
Commodore Gomes . . . . . . . . . . . . . . . Call 

INTERFACES & ACCESSORIES 
80 Column Expander .. . . . .. .. . .. . $159 
VIC 1600 Modem ......... . ..... . 95 
VIC 1650 (auto answer, auto dial).. . 150 
VIC 1525 Graphic Printer . . . . . . . . . . 225 
VIC 1530 Datasette Recorder . . . . . . . 65 
VIC 1541 Disk Drive .. . . .. . . .. . . . . 249 
VIC 5wilcn (connect 8 64's or Vies 

to printer. dd) . . . . . . . . • . . . . . . . . . 149 

PET ·IEEE coble. . . . . . . . . . . . . • . . . . . 33 
IEEE-IEEE coble (2m). . . . . . . . . . . . . . 49 
5 Slot Expander for 64 . . . . . . . . . . . . 65 
Parallel Interface (Epson. Okidato. 

IDS. NEC) . .. .. . . .. .. . .. .. .. . . . 70 
Programmers Reference Guide . . . . . . 18 
Vertxlllm Dlskeltes (1 o per box). . . . . 26 
Hes Modem . . . . . . . . . . . . . . . . . . . . . 75 
ADA 1450 ............ .. .. •• . . . . 149 
ADA 1800 (new) .. .. . .. . . . .. . .. . 129 
Numeric Keypad . . . . . . . . . . . . . . .. . 35 
VIC PRODUCTS & ACCESSORIES 
SK RAM Memory Expansion Cartridge ... S 40 
16K RAM... .................. ... 70 
24K RAM . ........ .. .. . .. ..... . .. 105 
VIC 3 Slol Expander..... ... . ... .... 27 
VIC 6 Slot Expander. . . . . . . . • . . . . . . . 70 
Gori (64 also) .... ... . ... .. ....... 30 
Omega Race . . . . . . . . . . . . . . .. . .. .. 30 
Arcade JO'fSllck - Heavy duty w /2 firing 

bUltonsl Great for the VIC or 64 . . . . . 25 
Auto Clock . .. . .. . . . . . . .. . . . . . . .. 125 

MONITORS· GREAT 
RESOLUTION (M OR VIC) 

CBM 1701 Color Monitor .. . ... . ... S 249 
Amdek Color Plus . . . . . . . . . . . . . . . . 299 
Panasonic TR-120 (w/speoker). . . . . 155 
Panasonic CT-160... .... . ... . .. . . 279 
BMC (green screen) . . . . . . . . . . . . . . 95 
Video/Audio Coble . . .. . . . . . . .. . .. 15 

PRINTERS • LETTER QUALITY 
CBM 6400, 40 cps .. ... .. . ....... S 1450 
Dioblo 620, 25 cps. . . . . . . . . . . . . . . 949 
Tronstor 140 (serial). . . . . . . . . . . . . . 1395 
Tronstor 130, 16 cps (auto load, 

wp features!). . . . . . . . . . . . . . . . . . . 769 
NEC 3500 Series... ... . . ..... .... 1600 
NEC 7700 Serles. . . . . . . . . . . . . . . . . 2350 

PRINTERS • DOT MATRIX 
CBM 8023, 150 cps/graphics .... .. $ 545 
CBM 4023 Printer . . . . . . . . . . . . . . . . 395 
Epson FX Prinler, 160 cps. . . . . . . . . . 549 
Epson MX-80 FT w/grattrox ... . ..... Coll 
Epson FX • 100 .. .. .. .. . . .. . . .. . .. 859 
Okidato 82.A. 120 cps (serial 

and parallel) . . . . . . . . . . . . . . . . . . . 429 
NEC 8023A (parallel) . . . . . . . . . . • . . 429 
Okldoto 92 . . .. . . .. . . .. .. .. . .. • . 559 
Star Gemini, lOX ..... , .. . . .. . .. . 329 
Star Gemini, 15.................. 499 
Tronstor 315 (hi-res. color). . . . . . . . . 575 

COMMODORE BUSINESS 
SERIES 

SuperPet (5 languages, 
2 processors) .......... .. ...... $1059 

CBM 8032 Computer. 80 Column . . . 625 

CBM Memory Expansion, 64K .. . .... 259 
CBM 8050, 1 mg. Dual Drive. . . . . . . 995 
CBM 8250, 2 mg. Dual Drive . . . . . . . 1295 
CBM D9060, 5 mg. Hord Disk . . . . . . 1995 
CBM 09090, 7.5 mg. Hord Disk . . . . 2250 
CBM 2031, 170K Single Drive (New) 295 
DC Hayes Smart Modem . . . . . . . . . . . 220 

BUSINESS SOFTWARE-8032 
WordPro 4' or 5+ .. . ... ..... .. ... s 309 
lnfoPro....... .. ..... .. . .. . ..... 219 
Administrator . . . . .. . . . .. . . .. . . .. . 489 
VislCalc (expanded) . . . . . . . . . . . . . . 199 
BPI AIR, G/l, Job Cost. Inventory, 

Payroll ....... ..... ..... .. ..... eo.325 
MasterCard, Visa, 

Money Order, Bank Check 
COD (odd $5) accepted. 
Add 3% surcharge for credit cords. 
In stock items Shipped within 48 hours. 
F.O.B, Dallas, Texas (Texas Res. odd 5% tax) 
All products shipped with monufocturers worronty. 
Prices ore subject to change without nolice. 

TO ORDER 
CALL TOLL FREE 

800-527-4893 
800-442·1048 

(Within Texas) 
Business Hours 

Mon.· Fri. 8 lo 6, Sat. 10·2 

~ tor tree catalog. 

SOFTWARE OF THE MONTH 
Mirage Concepts 
Machine Language Dato Bose 
2000 Characters PL Record 
200 Fields Per Record 
Multiple Flies Per Disk 

PRODUCT OF THE MONTH 
INTE.RPOD Ontelllgent IEEE 

RS232, serial interface 
for VIC or C64) ..... ............ $ 179 

SJB DISTRIBUTORS INC. 
10520 Plona R"OCI, SUlte 206 

Dallas, Texas 75238 
(214J 343•1328 



edit a line, be sure the edited Line also contains the 
abbreviations. 

Be sure you copy the DATA statements exactly 
for the correct recipes. There are no spaces except 
in the names of the cakes. lf there are commas to~ 
gether, do not put spaces between the commas. 

For the Commodore 64 version, please add 
line 2 POKE 53281,l to change to a white screen, 
and change the following lines: 

l 7 PRINT" { CLR} { BLU} IN THE FOLLOWING LIST, 
PRESS":PRINT "{2 SPACES} ' Y' IF YOU HA 

VE THE INGREDIENT" 
19 PRINT "{2 SPACES}'N ' IF YOU DO NOT 

(DOWN}":PRINT"(2 SPACES} 'S' TO START 0 
VER. (2 DOWN} II 

63 PRINT "D DEVIL'S FOOD CAKE ":PRI NT "E G 
OLD LAYER CAKE":PRINT "F OATMEAL CAKE " 

99 FOR N=0 TO I-l:PRINT I NT(F*M(N)*l00)/l 
00 ; TAB(6) ; C$ (N) : NEXT : GOT087 
These lines adjust the printing for the Com­

modore 64 screen. 
lf you prefer to save typing effort and time, 

you may receive a copy of "Bake A Cake" by 
sending $3, a blank cassette, and a stamped, self­
addressed mailer to C. Regena, P.O. Box 1502, 
Cedar City, Utah 84720. Be sure to specify which 
computer version. 

See program listing on page 202. e 

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 PET', VIC-20' and the Commodore 64'. 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 Disk2 offers RAM area within the disk unit, a serial and an 
IEEE bus interface. (Software programs included.) 

Call Toll Free 1-800-527-7573 For Latest Price Information. 
In Texas Ca ll: (214) 484-7836 

Also Available: 
Gemini-lOX w/lnterface S379. TIX-1014 Daisy Wheel Printer $499. 
CPI Parallel Interface 59. 5-Slot C64 Expansion Board 55. 
Gorilla Banana MonitorJ 90 . Monitor Cable (lum pin) 10. 
10-Key Pad for VIC & C64 60. VIC SK RAM 35 . 
CIE (IEEE for C64) 85. VIC 16K RAM (Switchable) 55. 
CATALOG OF OTHER HARDWARE & SOFTWARE AVAILABLE ON 
REQUEST. We accept: VISA, Mastercharge. and A E 

Southwest Micro Systems, Inc 
2554 Southwell• Dallas, Texas 75229 

1Commodore Int. 2MSD JLeading Edge 

DES-SOFT™ 
divis ion of Data Equlpmtnt Supply Corp. 

Quality Software For Commodores Computers 
Vic-20-- Pet 4064" C-128f< B-700'-

~ ~eTrad"er 
• In the distant Galaxy of Qmeda the space merchant union holds 
·~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 

...,,..i.:w. __ J,;!\,l;wal.._...""!l~ll:f'~:.,;fr.,.. trade and amass a fortune to finance your search for the lost 
~ .. ..,. '$ planet Alantia, which when found will 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 - $29.95 
Commodore 64 disk - $29.95 

This and other great game~'and programs are available from DES-SOFf, home of 
BONZO, HOPPER. LASER COMMAND and many other programs for Commodore Computers. 

Dealers invite d 
See your LOCAL DEALER for our Programs 

Software Distribution Available 

Vlc·20. Cornrnodore64. Pet4064 . C-128, B-700are trad•marl<s ofCommodore 
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One-Touch Commands 
ForThe64 

David Martin 

This utility program is an ideal application 
for the normally unused special function keys 
to the right of the Commodore 64 keyboard. 
An entire command can be typed on the screen 
with a single key press. Programmers in par­
ticular will appreciate the repetitive typing 
this technique can save. 

Unlike people, computers excel at performing 
boring, repetitive tasks. What's more, time­
consuming tasks which annoy us can be per­
formed by an uncomplaining computer in a frac­
tion of a second. So it only makes sense to let 
computers handle the simple little things they do 
best. 

One of these tiny jobs is the routine typing of 
frequently used commands. During a session 
with your computer, how many times do you 
type RUN, LIST, SA VE, or LOAD? Probably. many 
more times than you think. U you're a hunt-and­
peck person new to typewriter-style keyboards, 
this can be a major annoyance. Even if you're a fast 
touch-typist, you probably stumble over such often­
used commands as POKE 53281,l:PRINT {BLK} 
(which sets up an easier-to-read white screen 
background with contrasting black characters) . 

The utility presented here can liberate you 
from all that. It redefines the special function keys 
(Fl through F8 to the right of the keyboard) so 
that a single key press enters a whole command. 
The short while it takes to type in this program 
can pay for itself many times over. 

One-Touch Commands 
Be sure to type the program carefully. As always, 
save it twice on tape or d isk before running it for 

the first time. The program is in the familiar form 
of a BASIC loader - a BASIC program which in­
cludes a machine language program encoded in 
DATA statements. A mistyped number can 
"crash" the computer when the program is first 
run, forcing you to switch off/on to clear the 
machine. Saving the program beforehand can 
keep you from losing all your work. 

Actually, this BASIC loader contains two 
machine language programs. Neither program 
consumes any memory normally used by BASIC 
(see Programmer's Notes below). After activating 
the utility, it erases the BASIC loader from memory 
and allows you to load your own programs. The 
utility keeps working "in the background," so to 
speak, until you turn off the computer or reset it 
by pressing RUN/STOP-RESTORE. 

The utility is very easy to use. First, enter 
and run the BASIC loader. You'll see a screen 
prompt which asks: 

Fl? 

Now, type in whatever command you'd like 
to have ava ilable at a stroke of the Fl key. Then 
press RETURN. For instance, if you answer the 
prompt by typing LIST and pressing RETURN, 
then hitting Fl after the utility is activated will 
print the command LIST on the screen. 

There's a way to save even more key strokes, 
too. If you answer the prompt by typing the com­
mand fo llowed by a reverse arrow - using the 
reverse-arrow key in the upper-left corner of the 
keyboard - then the utility will even press 
RETURN for you, when activated. Otherwise, it 
will be up to you to press ~ETURN when using 
each command. In other words, answering the 
prompt like this: 

Fl? LIST [Press RETURN] 
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means that when the utility is working, it will 
type the command LIST on the screen for you, 
but you'll s till have to press RETURN yourself to 
actually execute the comma nd. But if you answer 
the prompt like this: 

Fl? LIST.- [Press RETUf{N] 

it means the utility, when working, will type LIST 
and press RETURN for you when you hit the Fl 
key. The reverse-arrow makes the command self­
executing. Pressing the fun cti on key will execute 
the command instantly. Depending on the com­
mand, this may or may not be desirable. For in­
stance, you probably wouldn' t want the command 
NEW to execute instantly because it would be too 
easy to accidentally wipe out a BASIC program. 
(Jn fact, you probably wouldn't want to program 
a function key w ith NEW at all.) 

You can a lso answer the prompt with more 
than one command. An example might be: 

F1? LOAD• RUN4-- [Press RETURN] 

which means Fl will automa tically LOAD and 
RUN the next program from tape . 

After answering the F l? prompt, the uti li ty 
asks fo r F2, F3, and so on through F8. After F8, 
the utility immediately acti vates itself a nd erases 
the BASIC loader from memory (you did SA VE it, 
didn't you?). 

The function keys are now programmed. 

They will remain so until you shut off the com­
puter or trigger a "warm start" by pressing RUN/ 
STOP-RESTORE. . 

Programmer's Notes 
The one-touch command utility consis ts of two 
machine language programs tucked away in 
different parts of the Commodore 64's memory. 
The firs t part is in the cassette buffer, starting at 
memory location 828 ($033C hexadecimal). This 
program asks for the key definitions . Each time 
RETURN is pressed, it s to res the ASCII values of 
the characters into high memory . 

After entering F8, control jumps to the second 
program, stored in high memory at location 49152 
($COOO hex). This is a 4K block of unused memory 
in the 64. The firs t two POKEs in the firs t line of 
the BASIC loader fool BASIC into thinking that 
memory ends at 53248. To restore normal vectors, 
you ca n enter POKE 56,160:POKE 55,0. 

The first machine language program also sets 
up an interrupt. Every sixtieth of a second, the 
computer checks the second program to see if a 
function key has been pressed. If so, the key's 
definition is printed on the screen. If a reverse­
arrow was defined after the comma nd, the pro­
gram forces a RETURN to execute the command 
a lso. 

See program listing on page 202. G 

Broderbund 
Chopto1 10• 1cr1 JO •O 

COM~ODORE 64:- SOFTWARE Micro PtOSI 

S<•u Fo· 1cn l 7 oo 
Seroent1 ne 1CT1 2100 
Davids M1dn1ont Ma g•c CU) 27 00 
S<v Brazer 10 1 27 00 
A F 101 '700 
Load R:.J~fl <' ' tO 1 27 00 

°'"''''00 Mil~ •• (Ct 10 15 tOI IJ w 
Houst-hOIO 

F1nunoo !Cl 13 !>Cl (0 ) 16 90 
Home I01vOr•1ory (Cl 10 15 (0 113. 50 
l o•n Anuly1c1 !Cl 10 15 (DI 13.!iQ 
Moon Oust 1..: r 1 23 .65 

M oonshu111• ID Cl 
PooY.in 1C O 1 
S.lnU> of Egyp1 (DI 
Oruco Loe (0 .C ) 
Genesis (0 .CJ 
HM1ttcl1lt tD.C J 

:>() 30 Curse OI RA (D) 
:>() 30 Sword nl F>rQo.'11 tOI 
20 JO J umpman (D,C) 
27.00 Hos Scllware 
27 00 Hes M on 6• tCT) 
27.00 Tu•ll• Grapn1cs II tCT) 
20 30 Hes '•\'nter 64 tCT) 

F•o~o 01 ' "" Ju11910 101 
13 55 H~llc.it Ace 101 
20 30 Sierra Dn•l lnl 
21 00 Froggcr ID.C l 

New Jawbreaker 10) 
27 oo Crossfiro !DI 
~O 60 Sid us Soltwtro 
JO 4 5 S~u1sn Em (DI 

2C 80 
2080 

23.6~ 
20 30 
20 30 

23.65 
27 00 
27 00 
27 ()() 
27 00 
27 00 
27 ()() 
23 65 
23 65 

Commodoie 
A $W-1Tl0 1fl'r 6.: tO• 16 90 
Logo (0 ) •7 90 
Prlot CDI 47 90 
Pei Emu1a1cr 101 i & 90 
Sciocn Ea11or IOI 16 90 
&nu> P:lt> 10 Cl 16 90 
CP M ;i '} Ounr.m ng 

Svsrem 1CT 1 69 00 
Suoor E• o•nOur VSP !CTI 16 90 
Easy F""'"co 1" 5) 101 19 35 
Easy Ca re 6< 10 ) 73 75 
The Manager <DI 43 oo 
Easy Sc.roct ID) •3 00 
EaS)' Mao' 6<1D1 · 5 90 
Easy Soell 6• 1D1 16 90 
V/ord / Nam e Macnine (DI •6 90 
1n1ro 10 Ba•ic l(CI 19 3~ 
Gonei. I\ TM M ICrOChlP• ICI 2• 80 
Ea•y los$0n I Eaay Dull ID) 16 90 
M UOIC M acn1ne ICT) 16 90 
C-O<lew11101 101 47 90 
Zor~ 1. 2. 3 1D1 29 50 
Inventory Mgmt ID) •3 00 
Payrotl/Cl\Ockwn tlno ID) 43.00 
ACCIS Payable IDI 43 00 
ACGIS Rnco1vaote •D) 43.00 
Gener al Ledger (01 43 00 
Creallve Sot1w11 • 
c;a, Cosi. ICI 10 1~ !01 13 50 

ASllObhll tCTt 23 65 
T rasnman ICTJ 23 65 
Save New York' (CTI 23 65 
01111011 
Za u on 1D Cl 27 00 

0 R1leys M ine (D.CJ 
Epyx 
T emote ol Apsnat 10 1 
UPOC< Roac:Nls of 
A osn.1101 

Gridrunner 1Cl) 
27 ()() ROl<o Ball (CTJ 

Ben1• Soaoe Rescue !OJ 
13 5~ Coco tO Cl 

VIC 20, T .I. 99 4A, RADIO SHACK, IBM-PC 
SOFTWARE LISTS AVAILABLE 

BASFSofl Box (ff;) ' 23.80 
.Joyl11cl<• • 

Qommodore &4 • 239.95 Polntmaster · 10,95 
15'1 Disk Drive 239.95 Polntmaster Pro 18.55 
1530 Detasette 61 .30 Fire Control 7.85 
1525 Printer 21.4.75 Wlco Command Ctr!. 19.50 
1701 Color Monitor 239.95 Wlco "Boee" 13.50 
1600Modem 50.50 W lcoRedBall 20.75 
Parallel lnterfaoe 60.00 C3•l!a:i•J 3 Port EJ<pander 3().00 
6 Port EJ<pander'. 7~.00 :COieco 64 Prog. Ref. Gulde 17.00 

Aaam Computet System 595.00 Ollkettel 
BASF5'1&" 5.50 Adam Computer MOdule "446.00 

20 30 Reo1on 101 
27 oo Blaue •B•ac • PO<llr 1Dl 

30 , 5 Crnicat Mass IDl 

33 80 fyoe A tta<• 101 
Vlay-0•110) 
Bano 11s 101 
Ouy Dione ID 
Snaoow Scorcnor tOI 
Splnn1k11 
Face Ma • or (D') 
Hey D10dle 01dOIC (0 ) 
K mdercomp (0) 
Snooper Troops 1 (0 ) 
Frac11on Fever fO ) 
Amaz1no Tn1ng 10 ) 
Syn1pH 
<t AOOUlypse (0 Cl 
PrOlf!ClO< 10 Cl 
Survtvot 10 C, 
Snamus 10 . Cl 
Tlmoworkt 
Ounqcons ot Alfitmra 

0 1.l QOn• 10 Cl 
Robbers ot m e Lost 

Tomb ID Cl 
Wall S11001 ID , CJ 
Mo"•Y Ma nager (C. Cl 
Etecirooc Checlct><>O• ID. Cl 
Word Pro 3 . 

23 65 
20.30 
2<>.30 
27 .00 
23 65 
27 00 

23 70 
23 70 
2310 
23 7(' 

19 10 

19 10 
19.10 
19 .10 
19 10 
6500 

To order call 1-800-527-8698 and send certified checks, money orders or personal checks (allow 2 weeks to clear), or use your VISA. M aster card or 
American Express. Inside Texas call 1-800-442-8717. Include $2 for postage and handllng. (C.O.D. orders add SI .50) UPS Blue Label $3 , Canada S6. Other 
countri es Include 10% for P & H . All products factory sealed with manufacturer 's warran ty. All returns require A.A.#. Prices subject to change without 
notice. Order desk hours: Mon-Fri 8-5. Sat 9-1 CST. 



What data management program 
will make your Commodore 64 

do all this? 
Store and retrieve. 

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 1r1quiries welcome 

POWER 64 
on dltlc adds POWER 
and MORI POWER 

to .. JOl.lr 
llASIC 

proarammln1 

PAL 64 
on disk the 

6502 machine code 
assembler used by 
the profeulonals 

POWER "4 ..... $99.u PAL "4 ..... $99.u 
. ::" ~... (l'i'L for IOJl al•o • •11l1bl•) 

"t~~~"(~ ~~' 

fi<~r-TOOLBOX 64 ~WER "4 and PAL"4 ..... $179.u 
hfnwnt •• U.S ,..,,.. "'4111 O<dor or rNIOr .,.dot <>rd1. <llM_..._.,....Utn 

For your nearest dealer call: 

(416) 273-6350 
PRO· LINE 
-tll•Dl"TWAR• 

755 ~ QUEENSWAY EAST. UNIT 8 
MISSISSAUGA. ONTARIO CANADA. L4Y 4CS 

COMMODORE 64:: 
A.merlean Peripherals 

NEW ARRI VALS 
(disk or tape) 

1030 LANGUAGE T RANSLATOR 
English to German. $10 

584 PIAN0 - 64 $19. 95 
Change your 64 to a piano. 

126 TRAFFIC SIGNALS $14.95 
Teac h your child sa fe ty . 

1240 POGO $24. 95 
Like Q- Bert. 

596 TELLING TIME $24 . 95 
Hi- res Round clock . 

1249 TYPESETTER 549. 50 
HI - res printing on I 525. 

1276 ELIZA 519.95 
Has conversation with you. 

10 16 ELECTRONIC GRAOEBOOK 
Toacher specia l 524. 95 

574 LOCATION OF COUNTRI ES 
Goography 514 . 95 

575 CA NCER 5 15.95 
Kids and smoking. 

762 ELEMEN TARY ELECTRICITY 
5th- 9t h gr. 524.95 

1264 TRAVEL ABOUT AMERICA 
Series of 7 programs on 

Geog. and History 5150. 
578 SOUND EFFECTS 515.95 

Demo and prog. aid. 
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12 le ssons • tesl. 53q. 95 
1014 GEOMETR Y SER IES 
20 progs. with hi - res 
Disk 5300 Tape 5qoo 
128 T EST MA KER SH. 95 

Makes multi-choice tes ts. 
1018 LARGE NUMBER ADD ITION 

Great display 524. 95 
1275 VIC - 20 EMULATOR 534. 95 

Run most VICs on 64. 
IH6 INTERRUPT MUSIC EDITOR 

Machine code. S29 . 95 
1017 MORTGAGE 519. 95 

Does 111 loan calculat ions . 
1015 ANIMAL -VEGETABLE 

6yr. - 10yr . $14.95 
1285 MAESTRO Sl4. 95 

All conceivable music and 
sound functions in I program. 

1280 WATTS and AMPS 514.95 
HousehOld elec. calcs. 

580 MATCHING SHAPES 
l .Q. Bullder $ 14 . 95 

ORDERING BLANK 

To : American Peripherals 
122 Bengor Street 
Lindenhurst . NV 11757 

Ship to : Name 
Street 

Town. State. ZIP 

EDUCAT ION AL 
!disk or t a pe) 

644 Type Tutor $ 19. 95 
645 Asse mbly Language 

Tutor $14.95 
687 Fractional Parts $14. 95 
902 Estimating Fractions $14. 95 
695 Tutor Math $14. 95 
870 Square Root Trainer $14. 95 
699 Counting Shapes $14. 95 
694 Money Addition $14.95 
689 Math Dice 14. 95 
678 Speed Read $14. 95 
64) Maps and Capitals 5 19. 95 
645 Sprite Ed itor S19. ~5 
904 Sound Synthesizer 

Tutor 19. 95 
696 Oiagramming 

Sentences $14.95 
690 More / Less 5 14.95 
688 Batting Averages $ 14.95 
802 TlcTac Math 516.95 
904 Balancing Equations $14. 95 
905 Missing Lett er $14. 95 
864 Gradebook 515.00 
810 French 1- q $80.00 
811 Spanish 1-4 580. 00 
807 English Invaders $16.95 
809 Munchword 516. 95 
812 Puss in Boot $20.00 
813 Word Factory 520. 00 
660 Hang- Spell 514. 95 
905 Division Drill 14. 95 
906 Multlpllc. Oriti 514.95 
907 Addition Orlll 514. 95 
908 Subtraction Drill 514.95 
910 Simon Says 14. 95 
911 Adding Fractions $14. 95 
912 Punctuat ion $1q, !jS 

EDUCATIONAL 

Serle s on d isk 

Computer Science ( 30 pr.) 5350 
HS Biology (70 programs) 5500 
HS Chemistry (40 programs) 5450 
HS Physics (60 programs) $05 
HS SAT Orlll (60 programs) $99 
Elem. Social Studies ( 18 pr.) 5225 
Elem. Science (18 progra ms) 5225 
Further Fren ch ( 12 pr . ) $95 
Furt her Spanish ( 12 pr. J $95 
S tati s tics l 12 programs ) 595 

s 16- 226 - 5849 

Please send your complete 64K c atalog . Over 600 programs . 

IT EM DESCRIPTION 
(speclry disk or t ape) 

PR ICE 

Charge to my credi t card NV S ta t e Residents 7.25\ t u s . ..... . . . 
• . • • VISA ..•. MASTER CARD COO add 52.00 5 ..• • ...•. 
Account I . . . . . . . . . . . . . . . . . • foreign orders add 52. 00 5 • • ••••.• . 
Exp. date .••..•• .... . -. . • . . . Shlppin!l 5 .. 1. 75 . • . 

Total Amount 5 •••••..•• 
Signature ................ . .. • •..... 

Commodore 64 Is a trademark of Commodore Business Mac h ines. Inc . 
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VIC/ 64 Disk Defaulter 
Eric Brandon, Programming Assistant 

This month's " Power BASIC" - a continu­
ing series of useful utilities and routines -
saves typing for people who regularly use a 
disk drive instead of a cassette recorder. The 
machine language routines are in the form of 
easy-to-use BASIC loaders. 

When Commodore designed the operating 
system used in the VIC-20 and Commodore 64, 
the designers assumed that most people would be 
using a cassette recorder for storage instead of the 
more expensive disk drive. That's why, when 
you type LOAD or SAVE, the computer responds 
by prompting "Press Play On Tape" or "Press 
Record & Play On Tape." It defaults to the tape 
recorder. 

If you're using a disk drive, you have to type 
the device number -,8- after each command (as 
in LOAD"filename",8). This can become bother­
some after a while. 

"Disk Defaulter" is a short utility, written in 
machine language, that modifies the computer's 
operating system to recognize the disk drive as 
the default device instead of the cassette recorder. 
As long as the utility is activated, you no longer 
have to append ,8 to the LOAD, SAVE, and 
VERlFY commands. 

To use Disk Defaulter, enter Program 1 for the 
VlC-20 or Program 2 for the Commodore 64. 
When you type RUN, this BASIC loader will 
POKE the machine language into some free 
memory space and activate the utility. To turn it 
off (for instance, if you want to use cassette), 
press RUN/STOP-RESTORE. To turn it back on, 
type SYS 679. 
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To load machine language programs, you still 
must type LOAD" filename ",8, 1. Also, pressing 
SHIFT-RUN/STOP will not access the disk drive 
because it results in a "Missing Filename Error." 
But otherwise, all LOAD, SAVE, and VERIFY 
commands will refer to disk. 

The only program we have found that will 
interfere with Disk Defaulter is the PAL 
Assembler for the Commodore 64. 

Program I: VIC Version 
10 I=679 
20 READ A:IF A= 256 THEN 1000 
30 POKE I , A:I=I+l:GOTO 20 
679 DATA 169,188,141,48,3,169,2 
686 DATA 1 41,49 , 3,169,195,141 , 50 
693 DATA 3,169,2,141,51,3,96 
700 DATA 162,8,134,186,76,73,245 
707 DATA 162,8,134,186,76,133,246,256 
1000 PRINT"DISK DEFAULTER ACTIVATED 
1010 PRINT"USE RUN/STOP RESTORE TO DEACTI 

VATE 
1020 PRINT"TYPE SYS 679 TO REACTIVATE 
1030 SYS 679 

Program 2: 64 Version 
10 I=679 
20 READ A:I F A=256 THEN1000 
30 POKE I,A : l=I+l:GOT020 
679 DATA 169,188,141,48,3,169,2 
686 DATA 141,49,3,169,195,141,50 
693 DATA 3 , 169,2,141,51,3,96 
700 DATA 162,8,134 , 186,76,165,244 
707 DATA 162,8,134,186,76,237,245,256 
1000 PRlNT"DISK DEFAULTER ACTIVATED 
1010 PRINT"USE RUN/STOP RESTORE TO DEACTI 

VATE 
1020 PRINT"TYPE SYS 679 TO REACTIVATE 
1030 SYS 679 el 
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EPYX 
TOP 10 GAME SALE 

BUY TWO - GET ONE FREE 
SPECIAL FREE GAME 

Buy Two Epyx Games From Protecto And Get A Free Game 

The Thinking Man's Paradise 
( Disk /Cassette ) 

• Award Winning Games • Fantastic Graphics 
• Skill (not luck) Needed • Already in top 1 O charts 

COMMODORE • 64 I VIC-20 
Buy Any Two Epyx Games From Protecto And Send The Proof Of Purchase Seals To Epyx 

And Epyx Will Send You A Free Game. 

JUMPMAN 

* 

If you like Donkey Kong, you'll love Jumpman. Over ~u different screens with 8 speeds and 5 skill levels 
make this the fastest action game in the country. You must leap girders, climb ropes, and s'cale ladders to 
reach and diffuse bombs while avoiding robots, birds, bullets, explosives, crumbling wal ls, vanishing 
escape routes, and many other obstacles. (Truly a fantastic game!) 
List $39.95 Sale $27.95 

TEMPLE OF APSHAI (computer game of the year) 
This is the standard by which other adventure games are judged. Full color graphics portray the temple 

1 and all its contents. magic, monsters, doomed cities and damsels in distress. Do battle in real time with 
over 20 monsters, expansion modules V(ill keep your adventure alive in the future. 

: 

, 

List $39.95 Sale $29.95 

SWORD OF FARGOAL 
Search for the wondrous sword in the depths of an ever changing dungeon. Make yourself invisible, 
teleport to a new location, drink a healing potion or use enchanted treasures, but watch out for traps and 
hideous creatures who will try to stop you. (Fantastic dungeon adventure) 
List $29.95 Sale $21.95 

CRUSH CRUMBLE & CHOMP (Computer game of the year nominee) 
Choose one of six monsters or create your own, and use your monster to destroy one of four unsuspec· 
ting cities. The cities aren't totally defenseless, they call on police, national guard, and even a mad scien· 
tist, complete with helicopter, to save humanity from the relentless threat. 
List $29.95 Sale $21.95 

.:-·-y--:~ .. ·~_n_ - .. 
'~ - .,...ro .......... .. 

•I ~ ' ...... 
JUMPMAN JUNIOR 
The devilish ALIENATORS are back! And they have overrun the Jupiter Command Substation. In 
this cartridge format sequel to the best-selling Jumpman, players must leap through 12 all new 
screens featuring electrocution traps, moving walls, hellstones, and dangers much too bizarre to 
be believed. How many screens can you master? Twelve different screens, 8 speeds. 
List $39.95 Sale $27.95 

PROTECTO 
We have all Epyx games ENTERPRIZES (W!•O•E OVO CVSTOM(~) 

BOX 550, BARRINGTON, ILLINOIS 50010 
Phone 3121382·5244 lo order 



MACHINE LANGUAGE FOR BEGINNERS 
RICHARD MANSFIELD, SENIOR EDITOR 

The Assembler 

People often use the words machine language and 
assembly language interchangeably. However, 
machine language is becoming the more common 
term; it is more accurate - when you program in 
this language, you're speaking directly to your 
computer in its native tongue. 

Unfortunately, the computer's internal 
language is almost impossible for humans to 
work with. These machines communicate only 
with numbers, and very odd numbers at that. 
They're binary, consisting of only l's and O's, 
grouped together in eight-digit clusters called 
bytes: 01100111, 11110001, and so on. Humans 
find it easier to work with words. That's where an 
assembler comes in. 

The Primary Tool 
This month we're going to build the basic tool for 
machine language (ML) programming. Type in 
Program 1 and you'll have your own working 
assembler. (Be careful with line 244; it's too long 
to type in normally. You'IJ need to abbreviate 
some of the BASIC words to make it all fit on one 
line. Use gO for GOTO,? for PRINT, and pO for 
POKE. Remember to SHIFf the second letter of 
each abbreviation.) 

The assembler works like this: you type in a 
wordlike, three-letter code, and the assembler 
looks up the correct number (in the computer's 
language) and POKEs it into RAM memory to 
start forming an ML program. In a minute we'll 
create a simple ML program to show you how ML 
programming is done. But let's dear up a few 
possible sources of confusion first. 

These wordlike codes are called mnemonics, 
which means they've been designed to be simple 
to remember. It's easy enough to remember what 
USA stands for. Likewise, you can quickly pick 
up the essential ML words. There are 56 of these 
commands available to you, roughly as many 
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words as there are in BASIC. But, like BASIC, 
there is a core group of about 20 important ones. 
They are the only ones you need to use to get 
almost anything accomplished. What's more, the 
ML words are easy to learn and remember. For ex­
ample, BRK stands for Break (like BASIC's 
STOP), JSR is Jump to SubRoutine (GOSUB), and 
RTS is ReTurn from Subroutine (RETURN). The 
command which does the same thing as BASIC's 
GOTO is called JMP, for JuMP. 

A Kind Of Swing 
ML programming involves a kind of swing 
between Command and Target. First you give a 
command, then you give the specific target fo r 
that command. Then another command, another 
target. These paired-event phenomena are called 
by many names and appear in many disguises in 
programming as well as in real life. They're called 
Operator/Operand, Instruction/ Argument, 
Mnemonic/Address, Analyst/Analysand, Shop­
per/ Apples, Thief/Victim. Notice that the first half 
of the pair is the more general, the second more 
specific. At a given moment, the apple is the 
specific thing the shopper's involved with, but 
the shopper will be buying other things during 
this visit to the store. Similarly, a thief is always a 
thief, but a victim is a victim only that once (we 
hope). Also, the transaction which all these pairs 
have in common is that the first half of the pair is 
doing something to the second half. Together they 
form a complete action in the sense that 
Open/Envelope or Eat/Peach are paired (com­
mand/target) actions. 

A Robot Thanksgiving 
If you think about it, you can see this do-it-to-it 
rhythm throughout BASIC programming: PEEK 
(8), PRINT "HELLO" I SAVE "PROGRAM" I 
X == 15, X = X + 1, GOTO 1500, etc. The reason 
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NEW! 
Universal Input/Output 
Board for VIC-20/64 

16-channel N D conver­
ter & 1 ·Channel DIA output; 16 high-cur­
rent discrete outputs. 
• University physics & electrical en· 
glneering labs and hospital applica· 
lions. 

VIC-20 UHi MW-311V .. .. . $205.00 
CBM·M UHi MW·311C .. •. $225.00 

MW-302: VIC-20/64 
Parallel Printer Interface. 

Works with all centronics type parallel 
matrix & letter printers and plotters­
Epson, C. ltoh, Okldata, Nee, Gemini 
t 0, TP-1 Smilh 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 WordPro 
3 Plus lor the 64, and by City Sohware 
for PaperCltp. 

MW-302 ................ S 79.95 

Dealer 
inquiries invited. 

Micro World Electronix, Inc. 
3333 S. Wadsworth Blvd. #C l05, 
Lakewood, CO 80227 
(303) 987-9532 or 987-2671 

anb 1[be ~lien ~aib ... "I.et 
ctCommobore 

~peak ... 
anb ~ing!" 

Yes, the VOICE BOX1M from 
The Allen Group. the world"s ONLY 

singing speech synthesizer. now grants 
the power of speech to the VIC 20TM and the 

Commodore 54TM A commented, all-BASIC demo 
program gets the VOICE BOX talking right away, and, since 

it can be "taught" to say anything, the VOICE BOX has an unlimited 
vocabulary! The voice speaks with natural speech inflection controlled either from the pro· 
gram or from the precise. built-In Pitch control. No other speech synthesizer has this feature/ 

Want to add speech to a new or existing BASIC program! The VOICE BOX has FOUR ways 
to do It on VIC 20's ol any memory size and on any Commodore 64: entirely from BASIC. 
or using one of the three machine language programs readily added to other programs­
English text-to-speech. the same with the lip-synch '"Allen" face added, or use of the 64 basic 
phonemes as iflllul. A challenging spelling quiz that accepts new words (expanded memory 
required with VIC 20) is proviiled on the cassette supplied. 

The VOICE BOX plugs directly into the computers user port, comes with built-in speaker. 
Volume and Pitch controls and lots of instructions from The Alien Group. the people who got 
Atari · and Ap~e · to speak! 

Available at leading computer stores everywhere. or order direct by sending S95.00 to· The 
Alien Group. 'lJ W. 23rd St . NY. NY 10010 Specify whether for VIC 20. Commodore 64 
cassette or Commodore 64 disk Programs for a high-res talking human face and a 
comprehensive music and singing system available on separate cassette for S25.00 
(expanded RAM necessary when used on VIC 20). Extra main cassette for either computer 
available for S19.00. 
VIC 20 i'lO Com.'TOOo"e ~ iit ~iot'l\llu 01 Con-111Q001t ElftVOl>t$ UG V0oCE SOX s i :raoo;,na<\ Cl The IJ11n G·ou~ 

TRAIN DISPATCHER 
Game for Commodore 64'" and VIC 20'" (Requires 16K memory) 

REALISTIC SIMUlMION OF A COMPUIER CONlROLLEO CIC OFFICE. 
HOW QUICKLY AND EFFICIENTLY CAN YOU MANEUVER TRAINS OVER A 20 STATION. 150 MILE !ERRllORY' 
BUILD YOUR OWN SKILLS FROM "CUB DISPATCHER" TO " IRAINMAST ER". 
FEATURES 

24 DISPl:AYS including Tram Sheets. Block Pcrrn11s. Territory Overview. 20 lnterlockmgs. 
FULL CONTROL lhrow switches. clear and cancel s1Rna ls. route and maneuver up to 12 trains moving 1n both 

d1re<: tions. 
REAL TIME All displays continuously updated. including train locations. S'MtCh positions signals block 

pernuts, and crew ti me. · · 
PERFORMANCE Upda ted and displayed conMuously lrom cumula tive speed of all trams 

VERSATILE Plays at 5 levets. from leisurely .. V1s1tor" and ··cub Dispatcher" levels to franbc 
"T ra1nmaster .. 

AUTHENTIC Created by designers ol CIC Systems for operabng railroads. 
TRAIN DISPATCHER was mated as an acoon game. but ti also provides a dramabc and reattS11c picture of 
true·to·hfe railroad operations 
As

11
you develop and apply your o .. n w.ieuies lor quickly and smoothly moving uams over lhe tem1ory you 

.,., increase your apprem1o0n for ac1ual r11lroad operato0ns • 

____ Commodore 64 and VIC 20 are registered lradema1ks of Commodore Bus111ess Machines Inc 

~ ------- --------------------------------------PURVIS SYSTEMS INCORPORATED 
470 Streets Run Road Pittsburgh. PA 15236 

Enclosed 1s $24 ~5 for Tram Dispatcher + $2.50 for posrage and 
llandltng NY, RI, PA. WA. VA. and CA residents add sta te sales 1ax 

CharRe fo 0 MlslerCard Card # ---------

0 VISA Exp Dale---------
CHECK ONE CHECK ONE 
0 64 0 VIC 20 0 rAPE 0 DISC 

Srgnature ------- ---------

~me ------- ---- ------

Sheet ---- ------- ---- --

City ---------State. Zip - -----



we're stressing this distinction, this rhythmic 
swing between actor and acted-upon, is because 
an ML program is constructed in precisely this 
way - you make a list of tiny, elementary actions 
for the computer to later ca rry out. It's like a robot 
Thanksgiving dinner: spear/turkey, raise/arm, 
insert/food, chew/morsel, lower/a rm, spear . . .. 
But list enough of these mini-instructions and you 
can do amazing things. 

One result of all this is that an ML program 
doesn't look like a BASIC program. BASIC tends 
to spread these pairs out along a line: 

100 Y=3: X=X+ 1: POKE 63222,Y: Y= PEEK 
(1200) 

ML lists each tiny action-pair on its own line: 
100 LDY #3 
110 INX 
120 STY 63222 
130 LDY1200 

These two programs are doing exactly the 
same thing, but in different ways. STY and LOY 
mean STore Y and LoaO Y (it's like a variable in 
BASIC). INX means INcrement X (raise it by one). 
The# sign means to think of the nurriber as liter­
ally the number three, not address three. Without 
the #, the computer assumes you mean a memory 
location. 

Take a look at the·mnemonics here. They're 
all three-letter words . They are always the first 
thing on each line. And they usually have their 
target right next to them (the INX doesn't because 
the mnemonic itself already contains the specific 
information required). The other half of the pair, 
those numbers, are called addressing modes in ML. 
In general, that's because numbers are usually be­
ing sent to and from addresses in the computer's 
memory while an ML program is running. That, 
plus simple arithmetic, is the essence of what a 
computer does to accomplish any given task. 

We'll get to the addressing modes (there a rc 
about ten) in a future column, but you can a lready 
recognize two of them: line 100's mode is called 
immediate addressing (the number is immediately 
after the instruction, not in some memory loca­
tion elsewhere in the computer) and line 110's 
mode is called implied addressing (because the 
instruction contains its own target). 

Putting The Assembler To 
Work 
Enough theory, let's do something. Let's assem­
ble a small program. If you've typed in Program 
1, the first thing to do is to change line 10 so that 
the assembler will accept ordinary decimal 
nu'mbers. lt's designed to work with either 
decimal or hexadecimal, but we've not yet touch­
ed on hex so we'll stick with the fa miliar. Change 
the line to: 
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10H = 0 

Then RUN the assembler and type in 830 
when it asks you where you want to put the ML 
program. That's a safe place until you next load in 
a program from cassette. ML can be put into a 
variety of places in RAM. BASIC, of course, has a 
computer-determined starting loca tion in 
memory, but you specify the start of an ML pro­
gram. Now you'll see that address printed on 
screen. The addresses where the instructions are 
being stored will function as the " line numbers" 
for your reference when programming. Unlike 
BASIC, you can ' t go back up and change a line. If 
you make a mistake, start over. (There are easier 
ways to fix errors, but that, too, is for a future 
column .) 

Now type LOY #0, hit RETURN, and you've 
written a line of ML which will put a zero into the 
Y register. (You' ll see the numbers forming the 
ML version of your program appear to the right of 
the mnemonic/address you've typed.) Then the 
assembler will furnish you with the next available 
" line number" address in RAM, 832. The 
mnemonic/address pair LOY #0 uses up two 
bytes. 

You are ready to type in your next pair: LOA 
#66. Hit RETURN on this line and you've put the 
code for the letter B into the A register. Then type 
in the rest of our ML program, one pair per line: 

JSR 65490 
DEY 
BNE 834 
RTS 

That's it. To let the assembler know that 
you' re through with your program, type END in­
stead of a normal mnemonic and it will tell you 
the start and end addresses of your ML program. 
Then, having done its job, the assembler quits . 
The mnemonics and addresses were all POKEd 
into their proper places after being translated into 
the machine' s language. To see what happens 
when this RUNs, you can type SYS 830 and see 
the effect of the small ML loop we wrote. You'll 
get 256 B's on screen in record time. Not 
something you've been anxious to do? More 
useful things are on their way. 

f n the coming months we'll go into detail 
abo.ut these mnemonics and instructions. We'll 
also make some modifications to the assembler 
itself. It's written in BASIC, after all, and there 
are some va luable things to lea rn about ML by 
simply adding to the functions of the assembler 
program. You'll likely find yourself using the 
assembler frequently as you get a better feel for 
ML programming. 

If yo11 linve n11y q11estio11s or suggestions, write to 
me c:lo COM l 'UT£!'s Cow /Ir. 

See program listing 011 page 200. (fl 

t 
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COMMODORE-64™ 
and YIC-20T~sers! 

r-------------., 
Kyan's powerful, inexpensive 
software for powerful, 
inexpensive PC's. 
It makes the most of your VIC·20 or Commodore 64. 

Spreads heet. Among the most advanced .. What Ir' 
analyses for business or personal financial management: 
projections, budgets. est imates. etc. 
0 Tabloid 20"' . . .... .. .. ................. 532.50 
Advanced spreadsheet cartridge for VIC-20. Includes manual. 
Store data and models on cassette and print on VIC printer. 
Supports add-Qn memory for very large models. No add-on 
memory or disk drive required. 254 rows by 63 columns. 
0 Tabloid 64'" .. . . ....................... 539.90 
Super spreadsheet on d iskette for Commodore 64. Includes 
manual. Disk drive required. VIC printer recommended. 

Pascal. Write programs in the modern structured Ian· 
guage that beats BASIC. 
D Pascal 20 . . ..... .......... ... .. ... ... 532.50 
Cartridge for VIC-20. Includes editor and manual. Add-on 
memory, cassette, and VIC printer supported, but not required. 
0 Pascal 64 . ...... . .... . ............... 539.90 
Diskette for Commodore 64. Includes editor and manual. 
Disk drive required, VIC printer recommended. 

Total amount enclosed . .•• • .•••••••••..•. 5 ___ _ 
NYS residents add 7% sales lax. Dealer lnQuiries welcome. 

NAME 

ADDRESS 

CITY STATE ZIP 
Mall coupon wilh check or 
money order to: 
KYAN SOFTWARE, Box t157, 
Lalham. NY 12110 (518) 37 t·5 t8t 

Kyan 
Software _____________ ....J 

SUPERCHARGE YOUR WO~o~@· 
WITH COMPUSCOPE'S 

THE 

(h flJ ~ L;1 [f) ~ [fil cfl@[? 
~@rr>~~~@Lr[KI~~ 

*COPY CARTRIDGES 
Includes Instruction manual 
Sys1em sollwnre 

*ADD UP TO 35K 
*PAUSE SWITCH 

Freezes program 

-8 SWITCH SELECTABLE SLOTS 
Run single or mulllple VIC·20 program carlridges: 
add memory; run ulillty program - all al the 
same time 

•SYSTEM RESET BUTTON 
Provides .. non-<Jostructlvo .. sys1om rcs1a11 

*FULL BUFFERING 
Assures accura1e dala transmission 

*REPLACEABLE FUSE 
With safely cap 

*WRITE PROTECTION 
Provides easy cartridge emulation 

~ill®V~ 

· v 1c.20 Is a roglalorod 1radomark ot Commodore 8usinoss Machines. Inc . 

Desig~ed for. reliable ~ t:7J ~ V ~ 
operation using an 80 U "ti 
column converter and word processor 
software. 

FEATURES: 
• Four Expansion Slo1s • 3 ver1lcal, 1 horizonlal. 

• Pause Switch 
• Fully 8ultered Address and Dala Lines 

• Power Swilching on 3 Vertical Slol s 

• One Horizon1al Slo1 • for Largo Expansion Cnr<ls 

• Sys1em Aese1 Buuon 

• Fuse Pro1ec1e<l 
• Al lows USO OI OMA Con1ro11ers 
• Will Suppori Parallel Disk Drive 

• Wrlle Prolectlon 

•Gold Connec1ors 
• Exlernal Power Jack (power adapler op1lonal) 

.... a .. ~C•'-a•u, v1 .. a , IYIUllCf Order, Bank Check 

0 Add $2.50 shipping and handling, COD (add $2.00). All orders shipped within 24 hours . . 
TO ORDER CALL TOLL FREE (800) 821-921.1 

Within Oregon (503) 842-4431 

COMPUSCOPE, 6400 Signal Rd., Tillamook, OR 97141 



CHARLES BRANNON 
PROGRAM EDITOR 

HORIZONS: 64..._____.__.._ __ _ 

Last month, I promised we'd look at some of the 
latest hardware and software for the Commodore 
64. This isn't meant as a review, but it will give 
you a first look at these products in less time 
than it takes to do a full-scale evaluation. You'll 
generally see the in-depth review in a later 
issue of either COMPUTE!'s Gazette or COMPUTE! 
Magazine. 

Neutral Zone. This is a nicely done multicolor 
space game which finely scrolls left and right. 
There are some attempts at 3-D sprite animation, 
and the sound effects are OK. The game is written 
entirely in machine language, so joystick 
response is quick. Graphically, the game is quite 
beautiful, with multicolored space scenes, cruis­
ing starships, and a gigantic mothership. 

One interesting feature is that Neutral Zone re­
quires a " dongle" that plugs into joystick port 
one. Although you can copy the tape or disk, it 
will not run on a machine without the dongle. 
This is a good way to address the problem of soft­
ware piracy. It lets you make backup copies, but 
protects the manufacturer from unethical copy­
ing. Let me know what you think of this, and 
other, approaches to software piracy. ($34. 95 
tape/disk, Access Software, 925 East 900 South, 
Salt Lake City, UT 84105.) 

Screen Graphics 64. Tired of all those PEEKs 
and POKEs? Screen Graphics 64 adds. 24 com­
mands to BASIC to make graphics programming 
a good bit easier. Most of the commands are obvi­
ous: HIRES, MULTI, TIC, DOT, DRAW, BOX, 
CIRCLE, CHAR, BLOCK, MODE, FILL, PIXEL. 
These c~ntrol the high-resolution screen and 
draw axes, dots, lines, rectangles, circles, and 
solid rectangles; fill any shape, change dot modes 
(enabling you to reverse screen areas); add any 
text from any set to the screen; and return the dot 
stored at pixel position X, Y. 

The coordinate drawing system is based with 
0,0 at the lower-left corner of the screen - great 
for mathematicians, but it will make converting 
Apple and Atari programs a little more difficult. 

There are also some commands to make sprite 
programming much easier. You can imbed.sprite 
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shapes in your programs, copy them, animate 
them, and remove sprites. Even multicolor sprites 
are easy to use. 

There are many products on the market that 
add graphics commands to BASIC. Based on a 
similar VIC-20 product, GRAPH-V!Cs, this one is 
well implemented and easy to learn. ($24.95 
tape/$27.95 disk, Abacus Software, P.O. Box 
7211, Grand Rapids, MI 49510.) 

Crossfire. This Apple translation by Sierra On­
Line plays very well on the 64. The game is ap­
parently done with high-resolution graphics. 
Even though most of the sprites go unused, the 
motion is smooth and fast. The sound and multi­
part music is especially well done. This game is 
so fast that if you aren't really sharp, your 
average game can be measured in seconds. The 
background music is almost hypnotic, but some 
may find it grating after a few hours of play. 

In Crossfire, you move through the streets of a 
city, shooting aliens moving in all the horizontal 
and vertical corridors. The screen is filled with 
shooting, and it's hard not to blunder into an 
alien. The shapes of the creatures grow more 
complex as you play, and the difficulty sky­
rockets. Challenging and addicting. It's available 
at your local dealer for about $29.95 retail/disk 
(Sierra On-Line sells wholesale only). 

The Zork Trilogtj. If you can't enter sentences 
like this on your favorite word-based adventure 
game, it's time for Zork: "Open the brown bag, 
remove the bottle of water, open it and drink the 
water." 

Zork puts the power of mainframe-based text 
adventures on your 64. It uses some of the most 
sophisticated techniques known. For example, to 
compact the verbose descriptions, words are 
stored using only five bits. This requires a special 
shift code to bank select different five-bit 
character sets, but it makes for very detailed 
prose. You control a "mind clone" through an 
underground kingdom on your way to fame and 
fortune. You battle trolls, cross gorges, find 
jewels, and solve puzzles. And watch out for the 
Gruel 

. . 



Commodore 
6IJ. 

Avalon Hiii Game Company 
18().701 B,1 Nuclear Bomt>er(C) $12 
180-702 Midway Camp1lgn CCI S 12 
180-703 Norin Allan1iC 

Convoy Raider CCI $12 
180-704 Nukewar !Cl .. . S 12 
100.706 Planet Miners (Cl . S12 
160·712 Computer Stocks 4 Bonds (Cl s1s 
160·719AndromedaConquos1(CI S1' 
181·721 Computer 

Foo1ball Sl rO IOQy(CI . , $12 
181·732 Tolongard (Cl . S 16 

Broderbund 
David's Midnight Magic 
Chopll l ror (CTI 
Serpenune 1c n 
seaFo• 1cn 

RoundabOul 
Bllesload 
Ma11ng Zone 

Data most 

S23 
S34 
$27 
$27 

$20 
$20 
$20 

EPYX/Automated Slmulatlons 
1'E 036 Jump Man (D) S27 

Human Engineered 
Software (HES) 

HEE-307 6502 Professional 
Dev Sys1em CCI S23 

HEE-400 Re1to Ball (Crll S27 
HEE-401 Hesmon(Crll $27 
HEE-402 Turtle Graphics 11 tCro S4S 
HEE-404 Haswroler ~ (Cr11 $35 
HEE-41 2 Grodrunnet(Crll S27 

lnfocom 
83E.001 Zork (OJ • S .27 
63E-002 Zork 11 (D) .. • • S 27 
63E.Q03 Deadline (OJ ••.•..• . •••..•. s 34 
63E-004 S1arcross (D) .•. .. • .....• .• S 27 
63E-005 Zork Ill (0 ) . . • • . . • . • • •• $ 27 

Sierra On·Line 
S4E·048 Froggor (D) $23 
Jaw Brooker S20 

Sirius Software 
70E-036 Blade or B1ackpao1e !DI S27 
70E·037 Type Allack (Cr! ) S27 
70E·043 Repton (D) S27 
70E-046 Cri11ca1 Mass !DI S27 
70E~24 Snake By1G(CllJ $23 
70E 445 Sp1derC11ycCr11 $27 
70E·447 Squish ·em (Cr11 $23 
70E·448 Final Orbol 1Crr1 $23 

Spinnaker 
SKE-001 Snooper Troopa • 1 (DI 
SKE-004 Facemaker (DJ •• 
SKE-008 Klndercomp (0) ••... 
SKE-008 Hey Okldle Diddle (D) 
SKE-009 In Sarch ol Int Mos1 

Amazing Thing . 
Frac11on Fever (CT) 
Arphal>el Zoo (CT) 
Della Or awing (CT) 

Snyapse Software 
SSE.011 F1 Apacalypse (D) 
SSE.018 Drolbs (D) 
SSE.0111 Survl¥or (D) 
SSE.020 Pnaroah's Curse (D) 
SSE-311 Ft. Apacalypse (CJ 
SSE·3180relbs(C) . 

$30 
$ 23 

..$ 20 
. $ 20 

s 27 
$ 20 
$ '20 
s 23 

$ 23 
s 23 
s 23 
$ 23 
$ 23 
$ 23 

SSE.319 Survlvot(C) .......• 
SSE·320 Pharoah's Curse !C) . . • 

'.' . $23 
s 23 

United Microwave 
lndu1trlea 

92E·302 Ronelssanco (C) . , , , , . , , . 
92E·3J t Motor Mania (C) 

. s 20 
s 20 

.. ..... . 
. . . . . 

. . . . . . . . . . 

VIC 1210 3K Memory Expander ..... . 
VIC 11108K Memory Expander ... . 
VIC 1111 16K Memory b pander 
VIC 101 1 RS 232 Terminal Interlace 
VIC 121 1 Super E~oander 

$34 
S52 
$89 
$43 
S59 

VIC 1213 V1cmon Machine 
Language Monlior ..... . 

VT 106A Recreation Pack 
VT 107A Homo Calculallon Pack 
VIC 1800 V1cm0dom 

. . .. , $4S 
$45 
$45 
$89 
$14 VM Programmer's Roloronco Ovldo .. 

Vic20 
Avalon Hill 

Nuke War ........•••• Sl 2 

Automated Simulations 
Rescue at Rigel (C) $20 
Ricochet (Cl S 1 S 
Monster Mne (CT) • • • • • . . . . . . $27 
Sword of Farooal . S27 

Maruan Raider Broderbund . s15 
Mull1sound Syn1hes1zer . . . .SIS 
Shark Trap ..... ... ..... . .. .... .... SIS 
SkyB1azer1cn .. . ....... .. ....... s21 
Sea Fox (CT) .. • .. .. $27 
A E (CT) . $27 

Creative Software 

.fducational 
Block Hole 1cn .... ..... .. ........ . S36 
Tr ashman (CT) • . . S36 
ASllOblll l(CT) $36 

Books Music 
Clly Bomt>er & M1nelleld (CT) $20 
Apple Panic 1cn • . • . . $36 

Kids and lhe Vic ........•.....••.. s 18 Vic Music Composer ten ..... , ....• S 42 
Programmer's Reference Gulde (Vic) . S 14 HES Synthesound (Cn.. .. . $ 49 
Programmer' s Reference Guide (64) S 18 

Chop111tet1cn .. . .. .. . .. .. .. .. .. S36 
Serpent ine 1cn . . • • S36 
V1deoman1a (CT) ... S36 

Language Arts 
Super Hangman (Cl 
Simon/Hess (C) 
Concen1ra11on (C) 
Homo Ba1>ysl111no 

Sky Matn(C) 
Space D1v1s1on 

Math 

Bingo Speed Math <CT) 
Number Crunch (CT) 
Number Chaser 
Number Gulper 

s " 
s t3 
s 13 
s 23 

$ 12 
$ 12 
$ 23 
$ 23 
s 17 
s 17 

Reading and Language Arts 
Fonger Spelling (0 . C) 
My Spelling Easel (Ages 3-10) 

$ 12 
$ 28 

Programming Techniques 
Intro to Basic Prog, I ......... • ..S 22 
Intro to Basic Prog II . • . . • S 22 
Programmer's Aid Cart • S 22 
TunleGraphlcsll-tess(CT) . . .S 29 
Goneck & the Microchip • .. ... S 23 

Terraguaro(CT) S36 

HES Software 
HES Mon (CT) • . . .. .. • .. . .. • .. .S 29 
HES Wt1ter(CT) $ 29 
Syn1nesound Music Synthesizer (CT) S •9 
Tun re Grephlcs (CT) . s 29 
VICForth(Cn ................... $ 45 
V1ctrek (C) .. .. • .. .. . .. ..$ IS 
Predator (CT) • s 27 

Sirius 
TyPJ, Allack ••... .. •• 
Sn;.ke Byte 

$27 
$27 

Social Studies/Science 
v1sio1e Solar System 
Reag1nom1cs 1cn 

$ 29 
Thom EMI 

S 23 River Rescue (CT) 
S 27 Mutant Hero (CT) ......... s 211 

Tron Ix 
Garac11c B111z (C) . $ 17 Commodore Software 

Avenger . . S 23 Aavenlur~land S 29 Swarm !Cl $20 
Puaie Cove , . . . • ... , .• S 29 S1dew1nder(CI • . .$20 
Mission Impossible .... ........... S 29 Gt-Id Fever (CT) ....... .. .. . .. . ... $27 
The Count .. • .. ....... .. ...... S 29 Deadly Skies (CT) .. .. .. .. . S27 

Vooooo casue .. · .. ....... ... s 29 United Mlcroware 
The Sky is Falling • . $ 23 
Mole Allack .. .. .. .. . . .. • .. s 23 Spiders 01 Mars (Cn . . ........... . s 34 
BlngoSpoodMom ........... ..... s 23 Me1eor Run 1cn ...... ............ $ ~~ 
Homo Bobys111or • , ...... . ...... s 23 Amok • .. ........... (C)S is tens 27 
Vlslble S01ar Sy11om .S 23 Allen Blitz .... • ...... (C) S 17 (CT) S 27 
Personal Flnt nce . s 29 Skymath (C) .. • .. .. .. • .. . .. . $ 12 
Quick Brown Fox .............. s 65 Space Division (CJ .. ... ... ......... $ 12 

Super Hangman (C) .... ..... . , .... s 14 

Superslol . . .•. S 23 
Super Al ien . .................... . s 23 
Jupiter Landor . ........ .. .... . .. . S 23 
Draw Poker . .. • .. • ... .. .. .S 23 
Midnight DMe . . .. • • • • .. S 23 
Radar Rat Race ...... ••• .•...•• S 23 
Rold on Fort Knox . . . . . . . . s 23 
Sergon II Chess . • • .. .. • .. • $ 29 
Cosmic Cruncher .. .... .. • .. . s 23 
Gori . $ 29 
Omega Race . . • . • . • .. • • . • • . s 29 
sea Wolf ............ .. . . ...... s 23 

The Allen (C) ....•••••. . .•....••. . $ 17 
3D Maze (CJ .. .................... s 12 Call Toll Free 

1 ·800·634·6766 
Order Line Only 

1095 E. Twain (702) 796·0296 
Las Vegas, Nevada 89109 

Information & Order Inquiries (702) 369·5523 
Mon. - Fri. 8 A.M. to 6 P.M. - Sat. 9 A.M. to 6 P.M. 

Dealers' Inquiries Invited 

Kosmlc Kamikaze (CJ •. ......•• •••• $ 17 
SubChase(CJ .. ...... .... .... .... S 15 
Renaissance .... ....... ...... .... S 20 
Cloud Burst(c n ......... . ........ s 21 
Satelllles 4 Meteorites (CT) ..••• •••. s 34 
OulWOlld(CT) ... .. .......... $ 34 
Wordcraft ...................... $ 65 

We accept VISA 
and MasterCard 

ORDERING INFORMATION AND TERMS: 
For Fast Delivery send cashier checks. 
money orders or drroct bank wrro translers 
Personal and company Cllecks allow 3 weeks 
to clear C 0 O orders (SJ 00 minimum} and 
1 •1. ol all ordtJrs over S300 Scllool purcllase 
orders wolcomed. Prices reflect a casll d•s· 
count only and are sub111ct to c11ange Plea so 
enclose your phone number wrrh any orcJers 
Shipping - Solrwaro ($2 50 minimum} Ship 
ping - Hardware (p lease call}. Foreign 
Orders. APO & FPO orders - StO minimum 
and rs•;, ol all orders over $100. NevaCJe 
resrdents add 5'1• 'It sales /ax. All goo<Js are 
new and Include !tJctory warranty Due to our 
low PftCllS, all sales are final. A ll rervrns must 
hove a rerurn author/ta/Ion number. Call 
702·369·5523 to obtain one be/010 rorvrnlng 
goods /or rll1Jlocemen1 



This is such a popular and well-done adven­
ture that it has inspired two Zork sequels. There is 
a special Zork User Group, and paraphernalia 
such as cheat books, maps, bumper stickers, T­
shirts, and buttons. Zork was originally written 
and sold by lnfocom, Inc., a Cambridge, Massa­
chusetts, company. Recently, Commodore itself 
has started marketing the Zork series. lnfocom is 
earning a formidable reputation for its "interac­
tive prose" programs. Other lnfocom products 
for the 64 are Starcross, Suspended (a science­
fantasy nightmare), Deadline, and Witness (both 
detective scenarios) . 

All of these are text-only adventures. lnfocom 
says it "puts the graphics where the sun don't 
shine," in your brain, holding that the best 
graphics are in your imagination. This is 
arguable, but the fine detail of these games would 
be wasted on crude graphic displays. Some 
people like adventures with full-screen pseudo­
realistic pictures, but the Zork trilogy and its kin 
really don't need them. 

Telecommunicate! 
How many of you out there own modems? These 
devices let your 64 send and receive data over the 
telephone. Boring? Hardly. With a modem, you 

512K of RAM memory (1/2 megabyte, or 524,288 
bytes)! 

In addition, the Monolith has an on-board 
68000 co-processor. This is the daddy micro­
processor of the new high-speed, super-powerful 
16-bit chips, and is used in Apple's Lisa. Expect 
big-system performance. The price? I hear it will 
be around $350. 

The Unexploited SID 
What are you doing with your 64' s fantastic built­
in sound synthesizer? Not many programmers 
seem to be exploiting its advanced features. There 
should be more experimentation with the filters, 
ring-modulation, and synchronization. These·fea­
tures are truly essential to really make the SID 
(Sound Interface Device) sing. Keep reading 
Gregg Peele' s continuing series on 64 sound and 
music. 

In any case, we're always interested in get­
ting the utmost from your computer. If you've 
done something interesting, send it in! 

Next month, we'll look at more products, 
including a software simulation of 80 columns, 
and various aids for BASIC and machine 
language programmers. Keep those cards and 
letters coming from over the Horizon . G 

can exchange programs with friends. You can dial .----- ----- --- ----- - - ­
up any of several Commodore-oriented bulletin 
boards. And then there's The Source and Compu­
Serve. Having used them, I fee l the under-$100 
VICmodem is like adding the planet Earth to your 
computer. It significantly expands your personal 
sphere of communication. For the majority of 
people, one-way television and radio, plus an 
occasional phone call and letter, provide most of 
our long-distance needs. With a nationwide 
bulletin board, however, you're casually chatting 
with dozens of people from all over the country. 
On CompuServe Citizen's Band rad io simulation, 
you can talk to people nationwide on such diverse 
subjects as computers, birth control, and peanut 
butter. I feel that this is substantially changing 
our "world concepts," when your next-door 
neighbor is 2000 miles away. (See the special 
telecomputing issue of COMPUTE!'s Gazette, Sep­
tember 1983.) 

If there's sufficient interest, we'll talk about 
some of the latest developments in telecommuni­
cations, and show how you and your friends can 
make the most of your modems. 

Rumors 
Like rumors? There are some significant new 
products on the 64 horizon. For the memory­
hungry, yes, there is memory expansion for the 
Commodore 64. One in particular is worth notice, 
the Monolith from Richvale Telecommunications. 
This not-yet-released cartridge is supposed to add 
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FOX~@Irif'" Presents ..... Jpr~te8~ter'" 
For the Commodore 54• 

The user affectionate sprite development program. Menu· 
dri ven, mono/multicolor sprites. joyst ick/keyboard. tape/disk. 
20K w/FAST machine language routines. Over 60 commands: 
ROTATE (any angle O · 360), INVERT/OBVERT, SHIFT. SYM· 
METRY, ANO/OR. REVERSE. REVIEW, MOVIE (animation), 
Create and edll up to 128 sprites per file. For programming 
efficiency and FUN! Includes the Game Maker · automatically 
prepares a base for game development. 

Cassette $29.95 (US Funds) 
Disk $34.95 ' . 

POX~@IF'IT'w 
P.O. Box 507 
Deer Park, Texas 77 536 
(713) 473·6723 

A 0 1v1$lOn ot Foxfire $y1>lems.. Inc. 



·MAILPRO COMMODORE 64 only $199.95 
* with the purchase of 

DATA ORGANIZER 
AND 

MAILING LIST 
PROGRAM 

FOR 

one 1541 Disk Drive at $299.95 
one 1525E Printer at $279.95 

All FOR $779.85 
------------- COMMODORE 64 only $199.95 

COMMODORE 64 only $199.95 * with the purchase of 
* with the purchase of one 1541 Disk Drive 11 $299 •. 95 

one 1541 Di.sk Drive it $299.95 one 1526 Printer(FAST!) at $339.95 
one 14" color monitor 1701 $299.95 (include$ ifc/cable dir. connect) 

ALL FOR $799.85 All FOR $839.85 

COMMODORE'S COMMODORE 64 $259.95 COMMODORE 64™ 1541 Oi1k Orivt 279.95 
SX-100 PORTABLE! 1525E Oot Matrix printer; inc. direct 

COMPARE 
THESE FEATURES: 
• fast file definition 
• easy updating 

1526 Oot Matrix printer; inc. direct $9 9 5 00 connect int/cable 269.95 

connect int/cable 339.95 
1701 14" Color Monitor. good quality 289.95 
1530 Datuette program recorder 69.95 

• rapid printing with total 
format and record selection 
control 

* Full 64K 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 VI C-20 in stock-call for best price! * FREE software package * Completely compatible wit Software avail. for VIC·20 & Com. 64·C1ll us! 

• WORDPRO compatible the Commodore 64 Accessories from DATA 20 
* LOTS OF SOFlWARE z.ao Co1d Fo1Commodm64 S269.95 

• up to 4000 records on I 541 AVAi LAB LEI ao Column Co1d Fo1 CommodOll 64 169.95 
40 Column Co1d Fo1 VIC·20 99.95 

MAILPRO 64 ...•• $12995 CALL US NOW - ~~:·~m~ ~1~ F'~~~1~;ob•il• ·in fo1 v1c20 ~im 
PRICES MAY BE FREE WITH PURCHASE of each Z·80 card. 80 column. Also available for COMMODORE 8032. :. $17995 

1---E_V_E_N_L_D_W_E_R_! _ _,..._._4_0 ..... co.._l_um_n_o_,r Video Pack 64, you receive the following: 
Paymtnt tf'I U S funds ~th on:t.r or major c.redit cards, 

cU\lomJ bt-okt1"agt ext~ 
~~~ :~'~ :.0:::1~~~·. ~:· Mailing List software 0 IV m DI

• c ~:'":.:;,;;~~~·.~: :::::: Word Muter word processor software 

PRO· LINE 
•••HllS OFTV)/ARE 

PRO·LINE SOFTWARE L TO. 

(416) 273-6350 

~~~::.'.~~~~!~%·.:~ Telecommunications software 
on cu wt11t u to t"'•"ff 
... ,,. • .._ , 110110 . ,,,,. , • 0 Ou1 co the hemendou• d1m1nd of lhHt 

S I ml 
WO'f• ( t1#•1 au Ofh•OVI 

a e S 
•in. r•hfl.ll!'lo,;ffl \l'IDf " ptoductl, aoodt l ft tubjtct to a•ailabilhv. 

~ ~~-~-~~-~~_:!_~)_.1.,_·;~-~-~·-".._ __ ~_._••~v-••_•_•1_d1_n_n•_w_1 ___ ---l 
h lu: 613417 Toll ·fm Phone 01dtr1: 

7SS THE QUEENSWAY EAST. UNIT 8 
MISSISSAUGA, ONTARIO CANADA. LH KS CO

SERmVINCDYOUaSINDCE1v9•1 Toll·frtt {;n CAI 800·252·2163 800421·804S (oul of CAI 
01dt1 Otth open 6 d1y11 wo k! 7 :00 AM to 6:00 PM Mon·S.I 
P.O. 801 74545 216 So. 01fo1rl Ave. Los Ang1l11, CA 90004 
Phone: (21317?9·1130 C.blr: "O l VRAV" LSA 

For Commodore 64 ™ 
00 '1AMIL'f~ 
~iNAN IS 

Complete personal bookkeeping system that makes 
your budgeti"Q . forecasting & reconciliation a breez.e! 
Clves you instant access t o past & future payments 
and incomes in levels of detail from yearly & monthly 
summariea. to master-accounts. to separate entries. 

APRIL 03. 1983 10:23:15 

!MASTER MENU! 

I . PRINT REPORTS MENU 
2. INCOME MENU 
3 . EXPENSE M ENU 
4 BALANCE CHECKBOOK MENU 
5 . BUDGET I FORECAST MENU 
6, AUDIT ACCOUNTS MENU 
7. AUDIT DE TAILS MENU 
8. ENO RUN 

WHAT Ii DO YOU WAN T ? _ 

s359_s "Family Finances" Program 
On high·qualily 5 t 4 · floppy diskette 
& 50 page e3Sy ·lo ·understand manual. 

S 2 9.5 Monunl only. (Credited to purchase). 
Postage & hnndllng Included. 
Mall check or money order to; 

i@\PHWA~i 
19123 Hamlin Street 

Suite 4, Dept P6 
Reseda. CA 91335 

Commodore 64 ls a trademark of 
Commodore Elec tronics Limi ted 

CP/M ' 
FOR YOUR COMMODORE' C-64 

• Run All CPM' Formated Software 
• Suppons SY.' or 8 • Disk Dnves 

• Z·80. Disk and OMA Con1roller on 
Interface Gard 

• Plugs into the Commodore 64 · Expansion 
Port 

• Uses Soll Sectored IBM sy,· and 8" Format 
Disk Drives 

~1W.'~a.c~;~:o~ive ............. 59900 

Interface Card 49900 
wllh SY.' Disk Drive ••.•••• . •••• 

~itt~~~~ig~•grive •..•..•...... 34900 

• Commodoro 64 is a 1cgos101ed uodonmrk ol 
CommOdore Business Machines. Inc 

• CPIM Is a reg1s1ercd trademark ot Oighal Research. Inc 

'C!)tc!) 
ENGINEERING, INC. 

To Order 
Phone (913) 827·0629 
825 N. 5th Slreet 
Salina. Kansas 67401 
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L\o'fl \"r>e o." 
" \O~ ··El STCP - 300/1200 Baud .. \~~ VIC RABBIT CARTRIDGE More than just.an Assembler/Editor! 

, ... ANO CBM 64 RABBIT CARTRIDGE Now for the "64" 
StancJarcJ Terminal Commun1ca1tons Package 

·pro· 100 OOA CP<01 ">0~ BEU 12 JOOO 10 •• 36 

Oon c se111a fOt non s1anoaro Comtnunicar.onr. p,01oco11 

Access M1c10 Net Source 8ut1e11n Bollros Loca1Ma1n 
!tame etc 

. ' 

• ComO'ttt P"•lQt 1nc•uots RS1J1 ••t<• 
I.let 6o•ro 41\C ~"4''oift ICOt'\ OC)l lf'l(IU-Ot 

mocem1 
• Commc>n<~Ht'S in l!'l<luSlty St•no,uo ASCII 
• UolO~dJOoj!tn>ciO IOiltom °'~' 
• Au1omi11c f ,1t l r,.!li\JA!.on 
• CM! t>t con11011f(J 11om •tyOO~ro or vu• M 

pll;tO OU< Q( mxrw1t ,,.nou•ot orPQ• .em 

Specify 3 0 or • 0 ROMS or 8032 CommQdore Comou1er 
•O•O or 8050 or PEOISl<ll 0 •5' or CBM64 on 1~'1 

Price: $129.95 

ATARI ANO PET 
EPROM PROGRAMMER _r 

,. ,, .. ~ 

" 

•• 
RA881T 

NEW FEATURE! 
DATA FILES! 

Oon 1 .-.4~1t< ~our '-'' .. rtwfty .,... ,.,,11,~ tu LOAO 
ano S AVE PU.>qte\tTI~ on Cassfol lf> o~, 

lOttd 0 ' Sa .t" 8 K 1n iH>O.ru1.1 mato1y 30 seco,.,as 
l rv 11 10.;t Un·RaoD•l• ted VIC a• O.: rn .... . s, 
.iltmvs· 3 m1nuru 11 $ no1 O"'~ ttt·U r...t VERY 
RELI ABLE 
A•rt1us1~\!U1.ilS 154 l 0-•• 0, • t' 0·1" to .. rv1.. 
~n Wtl., rhi, ltl11 d i•· """'W" , o.., C.•l" ~t'' It-to 
~aooH to, mwcn """''" 1 .. \'\ 
t\110·""' \ Qt11• to •PPC~O Ht1\1.., JJ•utlH•M'I\ 
E1t\'t tt1 tn\t.t 11 1~,s1 01uos '" 
E • 01n\•on Corirw t l Or Ot\ r;:»ar 0 111ie VIC GJQD>' 
w or ' \ .... 11n 01 .... . tr :»u:I E. • Pt1nS10n •.t.•mor r 
wor ~ s w11n v1C or 6.: Casse11c OP< .. 
1? Commanos orovioe 01ne1 neat fPat.1res 
Fas1 Oattt f tlt>\ 1.-.0 oa1a 111~ rnoees 
Ats.o A..,~ ,1•01,. t o t ?OOt 4001 .ilna AU32' 

ll'S a 
Protess1onally 
Designed 
Sottware 
Development 
System 

Programs 2716 and 2532 
EPROMs Includes hardware 
and softwilfe. P£T = S 75.00 -
AT ARI hncJ\Jdes soph1st1cated 
mac:lwle language mon11orl = 
$119.95 

EHS's CB M 64 Monitor Cartridge 
S2S.OO SECTORED OISKITTES 

5Y. INCH SOFT • 

Every Commoooit 6 • Own t ' ~fttJw J tM , ,. 11 •:. \·~ 11 tr'l 1 n•· H h I W h 
L.1 nQu•qP ·~un•IU• ' 1> 1'<PI0• 1· '""'""''"""'9 "nil l" t1lorrg IQ .est QUa It)'. e use t em 0n 
worlo vi M•~r""• l ~<t" Coo11 " f 011 '"" "" " ' 0 1 ;O Meo our PET s. APPL Es. ATARls, and other 
IOt •I no w somt"Oity ~ou 1 w •sn 11 ¥r1h .n vow 5011 .,..ar~ 
l•l>ri•y Comrnanas •tlt•oroe O••O•dy Reg•stelS Memory compU1ers. $22.50110 or $44.50120 
O••Userno1e Assemoit T•ansle1 etc Ovei 20 Com· l-(-PA_O.._M_S_27-l6_ =_S4_' 50_ 2_53_2_=_$7_5_0 _______ _ 
manoho c .vtrinQt- ·'"0 

manulll S i'!°>OO Gvt-t ,O Commoaore?10QramsbySa~ef(on 4040) = S25 00 

~ SOFTWARE GALLERY · MAIL ORDER 
P.O. BOX 3354. CHERRY HILL. NJ 08034 

TOLL FREE (BOO) 992-3300 FOR ORDER 
onLY 

FOR INFORMATION & N .J. CALL (609) 424-7106 

• 

Disk Drive 
1541 

ro1 lhe Vic ?0 and CM064 rrn 
high capacity slor3&e and 
ietrleval ol data. 

$239 

~~~~~ter .. ....... S199 : ::~ 
1525 1011 
Graphic Printer$249 1111 

1530 $ 1212 
Oatassette .......... 59 1m 
1600 $ 1311 
Modern ............... 59 1312 

SK Memo1y E1ponde1 .... ... S42 
16K Memory Expander ... , . Sfl8 
RS 232 1 erm1nal ln1ertm . S42 
Super Eiporroer .. . ........ s53 
Proirammer's Aid Caruld2e .. S39 
Mochrnt Language MonrlOI "" s39 
Joystrc~ .... .. ...... "s7 
Came Poddles ......................... S12 

FLOPPY DISK PRINTERS CARDCO 
EPSON OKIOATA Parallel Printer $ Elephant SS/DO{tDl .. - ... ........... s25 

Elephant SS/$0(10........... .. ... S18 
Surge Protector 

C-ITOH Interface ... ............... $ 57 
RX·BO ................. CALL SH ,,s395 91 s495 SJBO t6K Expander .......... 59 
MX·BO FT ........... CALL BJ.A '634 BJ.. '809 PRl!WlUTER.. .. . 6 Slot Expander 

4 Ol1Tt£l... ...... _,,.__ ... -'37.95 
s oumr ......... _ ..... _, __ .. - -'82.95 

DATA 20 
280 VIDEO & CPM ................. $249 

S4 P S948 PRllWRITER 1.. .. ...... , .. '645 lnterface ................ ..$72 
FX·BO&FX-tOO .Call 1199 · STAR STARWRll!R.. ........... 3 Slot Expansion 
SMITH CORONA CEMPll I0... ......... .. '314 PRINTMAmR ......... - .• ..'1545 lnterface ................ ..$31 

TP·L- ····---·--·'525 GEMINI IS... ...... _ $449 CORRIU .. ...'209 Video Pak 80 ..... $150 

Color Monitor 
1701 

14" screen, outstanding 
rt soluuon. special Commodore 
computer d1cu1l 

lo.,.et $249 91itt 

MONITORS 
AMOEK (300j .................... S154.95 
COLOR I......... .... .. ...... S299.95 
COLOR II ........................... S589.95 

WICO 
The BossS15.95 JoystrckS22.50 
Famous Red Ball ............... S25.95 
Track Ball ......................... SQ9.95 

Froue•~·~·~·~.?.~~5R~ot~~ai.!..?.~ 2~S~e:!0~.~~~ ....... S28 sham} IC 
20 

.... s2s COMPUTER COVERS $799 u 
Reg. 
1t5" 

ZOlk 1 .......................... $27 Zoik 3 .................... $27 Hesw11te1 .. SJQ Choplltter ............... S29 
Jumpman ..................... $29 Grid Runnei ........... S27 Facemaker .... . ... S26 Gortek .. .... $21 
Temple of ApSha1 ......... S29 Jawbleake1 ............ $22 Wo1dp10 64 ............... f'l7 Giid Runnei .......... $27 

Ft•1l1Jfr-)lr ••'f'd<A. (.tn. ;u 
... ,:It .m .-1 •titr''~ ~<tr.,lr'i>' of 

· .... 
.,,, 
1799 
'1$ Fort Apocaphypse ........ $26 Starc1oss .................. ,_. $28 Shamus ....................... S26 Gold Fever ................. S27 

Deadline .. _ .............. _ SJ5 Suspended ........ ---·-· $35 Dur ck Brown Fox ......... $418 Spider Clly ................... S28 .... ·: •.. : .: ~-= 
ZOlk 2 ......................... _ S27 Repton_ ............... - ..• S29 ,,,._s_,d_e_w_in_d_er_ ... _ ... _ .. _ ... _ .. _- S2_2;..i.. ________________ _ 

We Carry a large Selection o f Commodore Software. ca ll for FR EE catalog J I (EiJ) 
with order ... or send S 1 (refundable w ith order) UPS sh ipping 3% for hardware ~ 
and $3 for software. N.J. resident add 6 % sales tax. No•· At•o, CommC)do••. Eown 18M .... o ......... R..,,•ste••••·•••m••ki 
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NEWS& 
PRODUCTS 

Editor/ Assembler 
And World 
Processor for 
Commodore 64 

Elcomp has released an 
editor/assembler and a word 
processor for the 64. 

The editor/assembler, 
Macrofire, includes an editor 
with 24 commands and an 
assembler that can translate lOK 
of source code in about five 
seconds. The $89 program, 
which is available on tape or 
disk, has full macro capability 
and includes a function that 
allows you to assemble files 
larger than available memory. 

Elcomp' s word processor, 
Blitztext, is also available on tape 
or disk for $89. It includes hori­
zontal and vertical scrolling, the 
ability to handle text files up to 
four disks long, left and right 
margin justification, and for­
matted output to any device. 
The program can be used with 

almost any printer. 
Other products available 

from Elcomp include: Tricks for 
VICs, a book of ready-to-run pro­
grams and tutorials for the 
VIC-20, $9.95; MORE On the 64, 
a collection of machine language 
subroutines for the Commodore 
64, $9. 95; and }he Great Book of 
GAMES, Vol. 1, an explanation 
of game programming on the 
Commodore 64, $9. 95. 
£/comp Publishing, Inc. 
53 Red rock Lane 
Pomona, .CA 91766 
(714) 623-8314 

Data Base, 
Terminal 
Program, And 
Adventure Game 

Arfon Micro has released a 
handful of new software prod­
ucts for the VIC-20 and Com­
modore 64. 

MicroBase is a data base and 
mailing label program for the 

VIC and 64. It allows up to 12 
fields per record, 80 characters 
per field, and 176 characters per 
record. Sorting can be done by 
any field . The program is avail­
able for $29.95 on tape and 
$34. 95 on disk. 

Microterm 64 is a terminal 
communications program for the 
64 that allows fi le transfer 
under ASCII and Commodore 
protocols . It includes the ability 
to download incoming files to 
disk, tape, or printer, and 
upload and transmit files from 
tape or disk. Microterm 64 is 
available on tape or disk for 
$39.95 and $44.95, respectively. 

Baldor's Castle is a realtime 
graphic adventure game for the 
VIC. The castle contains more 
than 70 rooms on three levels. 
Nine types of monsters patrol 
the castle. Baldor's Castle is 
available on cartridge for $49.95. 
A Commodore 64 version of the 
game is planned. It will feature 
more than 250 rooms on 10 
levels and the option of design­
ing your own castle. 

..... .... ..... ... ... .............................. ......... ~. 
What's your IQ? Sunsolt's IQ64, a 45·rnlnute. 60 question p r09iarn for 
age 9-up. 1cs1s and calculales IQ . An;;wers Included wilh explana­
hon of lhe logic required lo gel them Beat the tests! Valuable techni· 
que for improving your score on mos! IQ tests. Test yourself and others. 

\ I I 

Crea1iv e 
Solt w are 
for VIC 20" 
CBM 64· 

What's Your IQ? / 
I • / 

64 
~~ 1 " On Cassette 
YIQ For Com. 64 

Write !or / SJ9.95 ppd. 
Free Catalog Z-S .. Disk S24.95 ppd 

Box 99 sunsoft (FLRes. add 
Alturas, FL 5% sales lax) 
33820 Check or M.O. 

Commodor• 64 U ST OURS·. 
Choplllter . . ....... .. .. ........... . X 44.95 · 32.26 ": 
Fa•tEddl• . . ........ . ........... . . . . 0 34.95 . 24.86 : 
tfe•mon .. . ......... .. . ... . ......... X 39.95 · 28.56 • 
Maxell Disks . . . .. ..... , . , . , . , . ..... 0 55.00 · 29.50 : 
QulckB rownFox ...... . . . ... . . . . ... 0 64.95 · 46.56 : 
Shamus .. . ... . .. . . ... ....... ... . . ... X 39.95 · 28.56 • 
Story Machin• .. . ....... . , ... . . . . . .. 0 39.95 . 28.56 : 
S u•p•nd•d ..... . . . . . . . . ... . .. . . , .. O 49.95 • 35.96 : 
T•m1>lv o f Ar••h•I. ... . ..... , ...... . l>.C 39.95 · 28.51> : 
Zork l.2.or3 .... . . ... . . . . ... . .... 0 29.95 · 2 1.66 • 

Vlr 20 : 
HOLIDAY K·Ruv P• lrol ••.•.•.... . . . . . . . ... ... X 39.95 . 28.56 : 

lhldonl.r•m .... ... ............. .. C 19.95 · 14.26 : 
SPECIALS/ Sn•krflyl• ...... . . . ..... . . , . . . ... . X 39.95 · 28.56 • 

Sw•rm! .. . . . ... .. ... . ....... ....... C 29.95 · 21.66 : 
Turli• Graphic. ... . ....... . . . • .. . . . X 39.95 · 28.56 ; 

C;;. () 0 • v o-• O•O••t • C...• l·"-0 L,.l\fo(.• t • """'' WI"" ' : 

Z 
C"iK••• "o .. 1 Vv ... , • N "'I ~ .. , • a01'• 1 .. ,1, . • 

uS O•Of"t0"'0• • 1l~ • 00 11 00 11 11. .. - • 
" •C.•~0••'" u• , .,.,~t1 JOO•~•' 0 

sF.riil'i=ofi'Ai'EF. P'Rlcii"~S'T : 
Sourc• TCP6.J7 • Compuu•rv• 72135. 1710 : 

BYTES & PIECES 151611s1-:i535 ! 
P.O. Bo•525 0..pl IO• Eut S~tauket. N.Y. 11733 . •• 

···· ············ ········· ···· ·········· ······ ·············· 

: Plro((r ~pl"rify mnC'hlnt> 
: ond/mmat 
: C = Cassettf' 
• 0 = Oi•k 
: X = Cartrldg• 

: S 1.00 cr•dll for 
•• phon~ ord t n ovN J I 00 



NEWS&PRODUCTS .. ----

Arfon Microelectronics, Inc. 
111 Rena Drive, Suite C 
Lafayette, LA 70503 
(318) 988-2478 

Computer Math 
For Kids 

Integrity Software has intro­
duced a line of programs 
designed to teach math concepts 
to young students. 

Climb Time teaches addition 
and subtraction to preschool and 
kindergarten children through 
animated visual display. The 
program is available for the 
VIC-20 and Commodore 64 for 

'MIGHTY V' 
IS HERE 
TO SAVE 
THE DAY 

BUSINESS 
&HOME ~ 

SOFTWARE~ 
lt' Commodore 64 ~ 
lt'Vic 20 i 
OVER 65 APPLICATIONS i 

AVAILABLE ON I 
CASSETTE OR DISK 

POWER BYTE 
BOX 579, 905 LORI EN DRIVE 

GWYNEDD VALLEY, PA 19437 

FREE CATALOG 

$12.50. 
Math Bash is an addition and 

subtraction drill game for first­
and second-graders. The game, 
available for $12.50 for the unex­
panded VIC, has four skill 
levels. 

Math Bash IT, designed for 
third- and fourth-graders, in­
clud.es drills on multiplication 
and division. Two skill levels are 
available for each drill. The VIC 
program sells for $12.50. 

Chopper for the 64 includes 
addition, subtraction, multipli­
cation, and division in one pack­
age. Correct answers to math 
questions free the choppers from 
behind a wall. Chopper includes 

"SMART TERMINAL" 
TELECOMPUTING POWER 

FOR VIC - 20 
COMMOD.ORE 64 

" Smart·Term" does more than convert 
your VIC or 64 to a null terminal , it 
gives you features other programs 
don't otter. such as: 

A PET to ascii conversion test mode 
Transmits all ascii control characters 
Transmits 122 ascil codes 
Receives 92 ascii codes 
Has repeat key feature 
Allows you to enter and save four perma· 
nent messages (up to 80 characters each) 
for one key, transmission of code. pass· 
word, names, messages, etc. 
Easy to read, smooth scrollinlJ characters 
Fully menu driven for reliability and ease 
of use 
Transmits and receives in separate cha· 
racter colors (selectable} 
Many other features 

One of the best telecommunications 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 
NEED THREE WEEKS TO Q.EAR. NO C.0.0. 'a TO U.S. 
CANADIAN ORDERS ADD 25~ FOR CON. FUNDS. 

BYTE - RYTE 
P.O. BOX 205, STATION CART. 

MONTREAL, QUEBEC 
H4K 2J5 CANADA 

DEALER INQUIRIES INVITED 
VIC·20 and Commodore 64 are regislered 1radomarks ot 
Commod0te Business Machines Inc. 

12 play levels, sound, and sprite 
graphics. The program, de­
signed for first through fourth 
grades, sells for $22.50. 
Integrity Software 
Box29 
Bristol, VT 05443 

8-SlotVIC 
Expander 

Compuscope is producing 
Supermother, wh'ich adds 35K 
of memory to the VIC-20 and 
provides eight expansion slots . 

Supermother includes a 
system RESET button, a pause 

FREE 
WRITE FOR FREE Cs1 
CATALOG OF VIC 20 
and C64 PRODUCTS 

• SOFTWARE 

• HARDWARE 

• PROGRAMMING AIDS 

• OPERATIONAL AIDS 

• SUPPLIES 

• MEDIA 

• BOOKS 

COMPATIBLE 
SYSTEMS 
}~CORPORA TED 

P.O. Box 2070 • Dept. G 
Saratoga, CA 95070 

(408) 255-2024 

, 
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VIC 20 COM. 64 
RETAIL OOR llETNL OOR 

Pl!ICE P111CE 

GfldrunM< (Rom) 39.95 29.95 ffogger{d/C) 34.95 25.95 
SCOfplOO (Rom) 39.95 29.95 Jumpman (d/c ) 39.95 29.95 
Tl#moll ( Rom) 39.95 29.95 Temple al Apahal (d/ c ) 39.95 29.95 
TyPe Moel< (Rom) 39.95 29.95 GfldlUM<lf (Rom) 39.95 29.95 
Splde< Cl!y (Rom) 39.95 29.95 WllMU (d) 49.95 35.95 
Shomua (Rom) 39.95 29.95 SWo•d ol Fa1goal (d/c) 29.95 20.95 
O.mon Allacl< (Rom) 3995 29,95 Replon (d) 39.95 29.95 
ffogge1 (Casa) 3995 29.95 fo~ Apocalypse (d/C) 3495 25.95 
Submarine -eoic.1 (Rom) 3495 2.5.95 

Commonde< (Rom) 39.95 29.95 Turmoll (d) 34.95 25.95 
Tlwetllold (Rom) 39.95 29.95 oo .. nre ( d/c) 29.95 20.95 
Ai (llom) 39.95 29.95 Sanmy llgh!OOI (Rom) 39.95 29.95 
Sky 8laze1 (Rom) 39.95 29.95 Pro!ede< 11 (d/C) 34.95 25.95 
SWotd ol Fa1goal (Coss) 29.95 20.95 Chopllfte< ( Rom) M .95 32.95 
Temple ol Apahal (CO$s) .!9.95 29.95 In S.Orell ol IM Moil 
Nlghl $111ic. (Rom) 39.95 29.95 Nn<ulng Thing ( d ) 39.95 29.95 
Clulll. Cruml>I• Neutral Zone (d /c) 3495 25.95 

I Champ( CO$$) 29.95 20.95 

CALL TOLL FREE 1-800-828-2838 (For Placing Orders 
Outside Callfomia) 

Fol Inside California and Other Inquiries Call 1·916-989-3174 

MAil OllOERS: fol fa.I ~Ml<y. send 
C$11tlod choclt. mooav a don. a Visa "' 
MOJ10!'Cord numt>ot and e~atliOfl 0010 . 
lot rotal ou•cnaio f>'lce """ 1'- "' S2 
minimum IOI Poolooo end hOndwng "40 
~ ta 11>ipmon1 °"'"°" "'" con!lnen101 us 
Col.fOtNo Ro.sidonrs Odd 6"' so)o.110.. 

Suotecr ro s1octit on hOOCI Prices 5Vbteef ro 
etionoe 

CofoloQ ~oo with O"V Ot- Ot send S2 
0001000 and handing Ond PtoolO $p()Clfy 
compul Of 1VOO 

THE SOFTWARE 
CONNECTION 

5133 VISTA DEL ORO WAY 
FAIR OAKS, CA 95628 

Frientf9' 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. 

Ell Computer Place ~3)32S4754 - - 23914 Crenshaw Blvd., Torrance, CA 90505 

PICK YOUR BEST 
COMMODORE COMPUTER PACKAGE 

C64 
VIC 1541 
VIC 1701 

AND SAVE EVEN MORE .. . 
$229.00 c 64 $229.00 

239.00 or VIC 1530 65.00 
249.00 VIC 170 1 249.00 

~~~~~~~~~~ 

Total. ....... $700.00 Total. . .. . .. . S530.00 
SAVE .. .... . . S 17.00 SAVE .. . . ... . S 13.00 
Pract iCalc 20 
For the Commodore VIC-20 c.~ 
16K RAM required _,,_._,.""""""'"" 
Tapo (CV2T10). • . . . . . • . .. . . . . . . . . . . . . .. . . . . . . . ... . . • $28.00 
Disk (CV2D10) . . . .... . , •.•• . . . • . • . • . • .... . . ..... • • . • ... . . 3.3.00 

PractiCalc 64-For the Commodore 64 
Tupo !C60T11) •. . • . • . • . . ... . .. . .. .. . •••..•. . . . .... • .• . . $37.00 
Disk !C60D11) . .• . .••••..••.••• .. ••• , •. .. ..•. . ...• . •..•. • 39.00 

f 

Everything you need to support your 

COMM OD ORE VIC20 and C64 

.-=-~:~: ...... : :-.:: ~-: ~ .. =· :-: -
Unbelievable prices for game ond 

business software for your 

~ VIC20 and C64 

..... ..... 700 MANY 70 LIST BUT WE HAVE IT. ......... 
Cardco. Creative Software, EPYX. HES. UMI. WICO. Romox 

For a comploto listing of oll SAVE's products. send S5.00 for our cotologuo 
(refundable with your f ir st order). Call our toll free numbor todoy for 
orders only. 

Use your Amor icon E•pross. VISA. Mastercard. check or money a rdor. 
M inimum order of $60.00. Outside continental U.S.A. m inimum ardor 
$250.00 U.S. currency. Shipping ond handling charges aro oxtru. All pricos 
aro subject to chongo wilhout notice. Allow 2·4 wooks for delivory. Prices 
good through DECEMBER. 1983. 

G-11 

Order Toll Free 1-800-241-2682 
In Georgia (404)-351-8495 

SOUTHERN AUDIO VIDEO ELECTRONICS. INC 

1782 Marietta Blvd .. N.W.. Atlanta. Georgia 30318 

-----..... ,.1.- , . : . . . . . . . . • . i.-·· I 

' · \ 1111111\\\111111111111111111111111\\ • ;a.I:, ·~.: 
I \ lllll\1111\1\1111111111\lll\ll\llll\ • : : • ~ 
I \ 11111111111111i\1111\1111111111\1111 ·1 ':~,/~fm 

111111r,· 11111u · ~~~-
·:1: . • 

The CP VIC-20 Expander is the one you have been 
waiting for. It incorporates a ll the featu res 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. Dealer Inquiries welcome . 

.. __________ Commodore 64 end VIC·20 are trademarks of/ Commodore Business Machines, Inc. __________ .. 
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Compuscope's Supennother provides 
eight expansion slots for the VIC. 

button that freezes a program or 
game in progress, and a replace­
able fuse. The board includes a 
write-protection switch, which, 
when used with Blocksave soft-

PRICES SLASHED 
ON 

COMMODORE 
1541 Disk Drive ............ $249 
17D1 Monitor .....•.....••. $269 
1525 Printer ...••.....•... $239 
1530 Datmtte . . . . . . . . . . . . $63 
1600 VIC MODEM . . . . . . . . • . $59 
VIC Prog. Rel. Gulde . . . . . . . . . $13 
C-64 Prog. Rel. Guide . . . . . . . . $17 
Commodore 64 ............. $229 
VIC-20 Computer . . . . . . . . . . . $95 
C-64 Logo-cart . . . . . . . . . . . . . $39 
C-64 Piiot-cart . • • • . • . . . . . . . $39 
C-64 PASCAL·D . . . . . . . . . . • . $59 
16-K RAM for VIC . .. .. .. • .. $50 
3 slot expansion-VIC . . . • . • . . . $28 
Software 6 pack· VIC . . . . . . . . . S 15 
8 Games for VIC . . . . . . . . . • . . $25 
2000 ITEM CATALOG· $3 

REFUNDED WITH ORDER. 
Dealers· We distribute major brands. 

INQUIRIES INVITED. 

Space \>:\. 
Shuttle ~~rm 
Software ~& 
BOX 252, CAPE CANAVERAL FL 32920 

1305) 459-9116 
VIC·20 and Commodore 114 are tradamatlc e of 

COMMODORE ELECTRONICS, L.T.D. 

ware (included with the board), 
allows you to make backup 
copies of cartridge programs on 
tape or disk. 

The board, which is com­
patible with most VIC expansion 
modules, sells for $129.95. 
Compuscope 
6400 Signal St. 
Tillamook, OR 97141 

VIC-20 Adventure 

MicRo Information Systems has 
produced an adventure game 
calJed Zorlok for the VIC-20. 

In the game, you become the 
great-great-grandson of Zorlok 
the Wizard. You must enter his 

castle, wipe out a plague of 
monsters, and regain his 
treasures. 

The tape version of the pro­
gram requires BK expansion and 
sells for $39.95; the disk version 
requires 16K expansion and sells 
for $45.95. 

MicRo Information Systems 
P.O. Box 73 
Wayne, NJ 07470 
(201) 696-3296 

lnteWgent 
Multiple Interface 

Interpod, an intelligent 
6502-based multiple interface, 

WHEEL El 

SOFT-GUIDE 
NEWSLETTER 

BUY THE RIGHT PROGRAM­
THT1iffi,:;ff .:ALLTHE-TIME ! 

FOR LESS THAN THE PRICE OF ONE 
PROGRAM YOU CAN HAVE 12 MONTHLY 
ISSUES OF SOFT-GUIDE-A NEWSLETTER THAT 
REVIEWS GAMES, HOME, EDUCATIONAL AND 

TM r 

PERSONAL PROGRAMS FOR THE VIC 20 AND COMM. 64, ONLY. 
All REVIEWS-NO ADS. THE CALL IS FREE-SUBSCRIBE NOW AND 

SAVE 33%0N SOFT-GUIDE 20 OR 64 NEWSLETTER 
---------~-~----------------------

C All 
TOLL 
FREE 

SOFT-GUIDE 

VISA-MASTERCARD ORDERS ONLY 

1-800-835-2246 EX~271 
Kansas 1-800-362-2421 Ext.271 

II paying by check or money order 

49 74 N. Fresno St. ,Suit• 303 Fresno CA 93726 

CHMHR 

SUISOlaERS 

@ 
-··-·--· ----

rote1 / yr/ comPuter u.1 . 

/ 



DATA TRAC I C-06, C-12, C-24 
From the leading supplier ol Computer 
Grade Cassettes. new. longer length C· 12's 
(6 minutes per side) provide the eatra lew 
feet needed for some 16K programs. 

~ Premium 5·screw shell with leader 
~-BASF tape 

~ Internationally acclaimed. 
V" Thousands of repeat users. 

@ Error Free • Money back Guaranloe 

,a&. 500 C-1 2' s-38¢ each •• - ·· 
~ $NPflilftOS17 S00 MN'C 

100 '°"• Uc•• • ~ 110 500 

-

TRACTOR FEED • DIE·CUT 
BLANK CASSETTE l .ABELS 

$3.00/ 100 $20.00/ 1000 

CASSETTE 
STORAGE CADOY 
HOids 12 c.ss.inot w/o boxes 
llUJdot ldgo labels 
and Incle• Wd $2ts 

BASF QUALIMETRIC 
FLEXl-DISC Li] 

5V4' SSDD. Solt Sect. Q. 
Lifetime wairanly! I 

$26.95/10 $120.00/50 $215.00/ 100 

MICRO CASSETTES 
in convenient short lengths 

Same SUPGfior tapo In 
l)ftmlum &he• l!!ll!l 
~lnc~esbox 

SHIPPING/HANDLING $3.50 
Any quantity (excepl 500 spet11I) 

NOTE. Outside 48 Conlin. States sh1pp1ng 
Sl .50 Pl.US St per caddy: per do1en cas· 
senes. per doun boxes: per 10 discs. 

In Cont U S sh1pmen1s are by UPS 
unless Parcel Pos1 requesled. 

C1111om11 1es1den11 add Sales Tu 

WRITE FOR FREE BROCHURE 
ASK FOR QUANTITY DISCOUNTS 

Commodore 64 

~l 
COMMODORE 
Commodore 64 Computer 
1541 Disk Drive 
1701 Color Monitor 
1525 Printer 
1530 Datasette 

HOME 

All Prices up to 
3()0/o OFF RETAIL 

249.95 
269.95 
269.00 
249.95 
6995 

GAMES 
Zork I, II, or Ill (D) 
Deadline (D) 
Starcross (D) 

Quick Brown Fox (CT) 47.50 

Jumpman (D/CASS) 
Spritemasler (D/CASS) 
Neutral Z.One (D/CASS) 
Temple of Apshai (D/CASS) 

29.00 
37.00 
29.00 
29.95 
26.95 
27.50 
29.95 

Paper Clip (D) 96.25 
WordPro 3 Plus (D) 67.95 HARDWARE ANO ACCESSORIES 
CalcResull Advanced (DJ 135.00 Cardco Parallel 
Hesmon (CT) 29.95 Printer Int. 
Home Accountant (D) 49.95 The Connection Parallel Int. 

63.95 
89.95 
31.95 Cardco 3 Slot Exp. Board 

EDUCATIONAL 16K Memory Expander 
Facemaker (D) 26.25 (VIC 20) 57.00 
Kindercomp (D) 22.50 Data 20 SK Display Mgr 
In Search of the Most (40/80 col. plus Word Proc.) 119.95 
Amazing Thing (0 ) 29.95 Data 20 Display Mgr (40/80) 79.95 

Early Games (D/CASS) 22.50 Zeni th 12" Green Monitor 109.00 
Electronic Party (VIC 20/CASS) 22.50 Amdek Color I Monitor 319.95 
Square Pairs (VIC 20/CASS) 22.50 C. ltoh Prowriter 8510AP 395.95 
Turtle Trax (VIC 20/CASS) 22.50 Control Data Diskettes (10) 23.00 

Write or call for FREE CATALOG. 10 ORDER: CAU 1-714-951-5596 
8:00 A.M. - a·oo P.M. PST Mon.-Sat or send check or 
credit card number, signature and expiration date. 

CENTURY MICRO PRODUCTS 
RO. Box 2520, Mlalon Viejo, CA 92890 

Visa/Mastercard add ~ Personal checks allow 2 weeks to clear. CA residents add sales tax. 
Shipping and handling and $3.00 (hardware extra). Prices subject to change. 

~ ~u1!?~!a~!?.!!Y.!!!,., . D Rts. 309 & 663. Quakertown, Pa. 18951 

- 0 Out of Pa. (800)344·4499 
LARGE w FAST In Pa. (215)538-1665 

SELECTION ~ . . SERVICE SEND FOR FREE CATALOG 

COMMODORE VIC-20 
Commodore 
Gorf c 
Vic Avenger c 

Creative 
Choplifte r c 
Serpentine c 
Household Finance c 
CarCost c 

39.95 3 1.95 
29.95 23.95 

29.95 23.95 
29.95 23.95 
19.95 16.95 
19.95 13.1)5 

Computer Software Anocl11 tes 
PracllCalc 20 t 39.95 
Prac tlCalc 20 d 44.95 
PracllCalc Plus t 49.95 
PractiCalc Plus d 54.95 
VicPak•It 19.95 

HES 

34.95 
36.95 
41.95 
46.95 
16.95 

HES Writer c 39.95 3 1.95 
Turtle Graplc c 39.95 3 1.95 
Grldrunner c 29.95 24.95 
6502 ProDevelopment c 29.95 23.96 

Mlcro·Spec 
General l edger d 
Data Base Manager d 

Quick Brown Fox 
Quick Brown Fox c 

89.95 69.95 
59.95 47.95 

64.95 54.95 

COMMODORE 64 
Commodore 

Disk Bonus Pack d 19.95 16.95 
Computer Software Associa tes 

Pract1Calc64t 49.95 41.95 
PractlCalc 64 d 54.95 46.95 
Inventory 64 d 24.95 21.95 

Hes 
Retro Ball c 
6502 ProDevelopment t 
Coco c 

Micro-Spec 
General ledger d 
Data-Base Manager d 

Professional Software 
Word pro 3 Plus d 

Spinnaker 

39.95 29.95 
29.95 23.95 
49.95 39.95 

99.95 79.95 
89.95 69.95 

89.95 7 1.95 

Face Maker d 34.95 26.95 
Face Maker c 34.95 27.95 
Snooper Troops I o r II d 39.95 29.95 

Synaspe 
Fort Apocalypse c 34. 95 27. 95 
Fort Apocalypse d 34.95 27.95 
Shamus c 34.95 27.95 
Shamus d 34.95 27.95 

TERMS: Prices s ub)ect to change. VISA a nd MASTERCARD add 3%. Personal Checks 
a llow 2 weeks to clear. C.0. 0 . on Certified Check . PA. Residents add 6% Sales Tax. 
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Commodore serial.IEEE and 
IEEE-488 devices, as well as 
RS-232 devices. It is a stand­
alone unit that uses no computer 
memory. 

COMPUTE!'s Gazette for Commodore 
welcomes n111101111ce111c11ts of new pro­
d11cls for VIC-20 nm/ Commodore 64 
comp11lers, especially products nimed nl 
begi11ning lo i11ten 11edinte 11scrs. Please 
se11d pre;s re/enscs n11d photos well i11 ad­
vn 11ce to: To11y Roberts, Assistn11I Mn11-
agi11g Editor, COMPUTE!'s Gazette, 
P.O. /3ox 5406, Greensboro, NC 27403. 

The lnterpod, an intelligent freestand­
ing interface for the VIC and 64, uses a 
6502 to co1111111111icate with all Com­
modore and RS-232 devices. 

Up to 30 IEEE devices and 
any RS-232 modem or printer 
can be accessed by the system 
when the lnterpod is plugged in­
to the serial port. Through the 
Interpod, the computer can com­
municate with voltmeters, plot­
ters, and other peripherals. 

New prorl11cl releases nre sclcclcd from 
s11 /m1issio11s for renso11s of timeliness, 
nvnilnble space, a11d general interest to 
011r renders. We regret flin t wenre 11 11nble 
lo select nll 1ww product submissions for 
p11blicatio11. Renders slio11ld be nwnre 
//mt we pn•se11t here :wme edited version 
of mnlerinl s11l1111illed by l'emlors am/ are 
1111nb/e to vo11cli for its acc11rncy nt time of 
p11b/icntio11. • 

The interface is available for 
$180. 

gives serial and parallel capabili­
ties to the VIC and 64. 

The interface lets the com­
puter communicate with all 

Limbic Systems, Inc. 
1056 Elwell Court 
Palo Alto, CA 94303 
(415) 964-8788 

STEPPING 
MOTOR 

INTERFACE 
CONTROL THE REAL WORLD 

STEPPING MOTORS are extremely precise 
specia lized motors. With the aid ol the computer. 
the shall can be rotated any number ol revolu· 
t1ons to the exact position you want Very simple 
poke commands pu se this g eared down. high 
tOrQuo motor 1 8 tor 200 stops por revolution 

loeal tor use 1n robotics.plotters chan recorders 
motion control. sc1ent1hc applications. as well 
as co-1t·yourselt hobbyists 

YOU GET 
· Motor with 4 1/6: t gear box 
·complete circuit board with socketed IC's 
· Power supply 
· connec ting cable 

ASSEMBLED 
AND TESTED 

Specify VIC or 64 

$9995 
ZYTEK 
P.O. BOX 173 

CHECK or MONEY ORDER 
AOD S2 SHIPPING 
PA. RES. ADD 6% TAX MAPLE GLEN, PA. 

19002 

COM l'AR AIR* SHIPPING WITHIN 2 DAYS 
SE ND $1.00 FOR COMPLETE LIST 

COMMODORE 
GX 100 PRINTER (80 COLUMN) (BANANA) ........ . ... 199 
CARDCO PRINTER INTERFACE (PARALLEL) ....... . .... 59 
ALIEN GROUP VOICE BOX (D.TJ ...................... 85 
NEWPORT PROSTICK . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 23 
ELEPHANT DISKS !BOX OF IOI . . ...... . ..... .. . . .... 21 
RABBIT (EASTERN HOUSE) (VIC DR 64) . .. ..•...... . .. 35 
HES MODEM !WITH SOFTWARE) IVIC OR 64) . . ........ 59 
HES MON ASSEMBLER (Cl (VIC OR 641 . . . . . . . . . . . . . . . 29 
DUST COVER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
QUICK BROWN FOX (Cl (VIC OR 64) .................. 49 

COM-64 VIC-20 
WORDPRO 3 • IOI 59 16K RAM 59 
VIDEOPAK 80 (80 COLUMN( 159 CARDBOARD (3 SLOT EXP.I 33 
Z·80 VIDEOPAK (WITH CPMJ 259 
6502 PROF. OEV. SYSTEM In 23 

DISPLAY MANAGER (40/80 COLI 89 
HESWRITER (Cl 29 

ROBBERS OF LOST TOMB ID.Tl 21 TURTLE GRAPHICS (Cl 29 
PROG. REF. GUIDE (BOOK( IB VIC FORTH (CJ 46 
ELEMENTARY 64 (BOOK! 14 CHOPLIFTER (Cl 29 
64 FORTH (CJ 46 SHAMUS !Cl 29 
JUMP MAN ID.Tl 29 SCORPION !Cl 29 
PRACTICALC (SPREAD SHEET) (T) 39 SPIDER CITY (C( 29 
FORT APOCALYPSE (D.TI 26 
GOTHMOG"S LAIR ID.Tl 34 

SWORD OF FAR GOAL (Tl 21 K 23 
KIDS AND THE VIC (BOOK! 17 

FROGGER ID.Tl 26 VIC GRAPHICS (BOOK( 12 
ANNIHILATOR Ill IB SUBMARINE COMMANDER (Cl 31 
TEMPLE OF APSHAI ID.Tl 29 TYPE ATTACK (CJ 29 

C • CARTRIOGE D • OISK T • CASSETTE •MOST ITEMS 

"" .. ~ ORDERS ONLY: 800·558-8803 
~ 1 

Rn or send clleck or money order. VISA. MC add 
P.O. BOX 1730 GO LET A. CA 93 I 16 3'1~ Shlpplng-l2 for aoltwm (call for 

(8051 964-4660 hardwm). Calif add 6% tax. COO add $2.50. 

I 

f 



Bug-SWatter: 
Modiiications And Corrections 

• IMPORTANT: We added a POKE to the "Automatic 
Proofreader" (October 1983) to protect it from being 
destroyed when you LOAD another program from 
tape. The POKE does protect the Proofreader, and the 
Proofreader itself is not affected. However, a quirk in 
the VIC-20's operating system means that programs 
typed in with the Proofreader and SA VEd to tape 
cannot be LOADed properly later. If you LOAD n 
program SA VEd while you had the Proofreader in 
memory, you will get a ?LOAD ERROR message. This 
applies only to VIC-20 tape SA VEs (disk SA VEs work 
OK, and the quirk was fixed in the Commodore 64). 
The solution is to use this special LOAD procedure: 

1. Turn the power off, then on again. 
2. LOAD the program from tape (disregard the 

?LOAD ERROR). 
3. Type: POKE 45,PEEK(174):POKE 46,PEEK 

(175):CLR 
4. Press RETURN. 
5. ReSA VE the program to tape. 

The program will LOAD just fi ne in the future. 
This month, the Proofreader has been updated to 
prevent this problem. The Proofreader also has been 
improved in other ways. We strongly recommend that 
you type in the new version of the Proofreader and 
discard the old one (the new version works on either 
the VIC or 64 and checks itself for typing errors). 
We apologize for any inconvenience this may have 
caused you. 

• Many readers ran into recurring errors when 
attempting to run the "Single Drive File Copy" 
program that accompanied September's "64 Ex­
plorer' ' column. The errors involved numerous 
GOTOs and GOSUBs without corresponding 
target lines. 

Here's what happened: just before the 
working version of the program was listed on our 
prin ter, 28 seemingly needless REM statements 
were deleted to save space. Usually, deleting a 
REM statement does not affect program operation. 
But in this case the REMs were being used to sep­
arate blocks of code to make the listing easier to 
read, and they were targets of the GOTOs and 
GOSUBs. The program will work if all GOTOs 
and GOSUBs without target lines are renumbered 
to branch to the next higher line number. 

Since this solution would require lots of ed­
iting, and some references might be missed, we've 
decided to list all the deleted line numbers. The 
program can be fixed by adding these lines, and 
by changing the GOTO statement in line 1090 
180 COMPUTEl's Gazette November 1983 

from GOTO 5000 to GOTO 4000. 
(By the way, this is a good a rgument for 

ad hering to the principle of never making a REM 
statement the turget of a brnnch instruction. Mnny 
people, when entering lis tings, routinely omit 
REMs to save typi ng t1nd memory.) 

Add these lines: 10 REM, 30 REM, 100 REM, 
120 REM, 200 REM, 220 REM, 300 REM, 320 REM, 
400 REM, 420 REM, 500 REM, 520 REM, 600 REM, 
620 REM, 700 REM, 720 REM, 800 REM, 820 REM, 
900 REM, 920 REM, 1000 REM, 1020 REM, 2000 
REM, 2020 REM, 3000 REM, 3020 REM, 4000 REM, 
4020 REM. 

• "TeleTerm 64" (September) works as pub­
lished. But if you are having problems with 
uppercase letters appea ring as lowercase or vice 
versa, try this modification: delete line 124 and re­
enter the s t<1tement as line 95. 

• In the VIC-20 version of "The Viper" (Au­
gust), omH the colon between THEN and PRINT 
in line 570. 

• The author of " VIC/64 Mailing List" (Au­
gust) suggests these changes to correct an infre­
quent bug in the Examine and Change options: 

47 A$="" : INPUT"{CLR}WHICH ITEM";A$:A=VAL( 
A$) : IFA$=" "ORA<l THEN19 

48 REAOA$:IFAS="ENO"THEN19 
49 !FA$<> "XX" THEN48 
50 REAOA$: IFA<>VAL(A$)THE~48 

If you are using "VI064 Mailing List" with 
adhesive mailing labels spaced one inch apart, 
the author suggests these changes for proper 
spacing: 

95 N2$=LEFT$(8$ , X):Nl$ =RIGHT$(8$,LEN(B$) -
X) 

101 REAOA:GOSUB92 : GOSUB102:GOT099 
104 PRINT# l, CHR$ ( 10) CHR$ ( 10) : RETURN 
114 IFZ=4THEN120 
116 PRINT#l,CHR$(10)CHR$(10)"ITEM";A:GOSU 

892 
120 GOSUB92:GOSUB102 : CLOSEl : GOT060 

Also, in case the instructions for modifying 
the program for tape were unclear, here is the 
line to change: 
55 PRINT"{ CLR}" :SAVE R$,l:ENO 

We appreciate receiving both corrections and 
modifications from readers. Please address them 
to: 

B11g-Swnller 
clo COMPUTE!'s Gazette 
P.O. Box 5406 
Gree11suoro, NC 27403 • 



How To Type In 
COMPVTE!'s Gazette Programs 
Many of the programs which arc listed in COM­
PUTE!'s Gawtte contain special control characters 
(cursor control, color keys, inverse video, etc.). 
To make il easy to know exactly what to type when 
entering one of these programs into your com­
puter, we have established the following list ing 
conventions. 

CcncraUy, any VIC-20 or Commodore 64 
program listings will contain bracketed words 
which spell out any special characters: {DOWN } 
would mean to press the cursor down key. {5 
SPACES } would mean lo press the space bar five 
times. 

To indicate that a key should be shifted (hold 
down the SHIFT key while pressing the other 
key), the key would be underlined in our listings. 
For example, ~ would mean to Lype Lhe S key 
while holding the shift key. This would appear 
on your screen as a "heart" synibol. lf you find 
an underlined key enclosed in braces (e.g., {10 
N }), you should type the key as many times as 
ind icated (in ouJ· example, you would enter ten 
shifted N's). 

If a key is enclosed in special brackets, ~~' 
you should hold down the Co111111odore key while 
pressing the key inside Lhe special brackets. (The 
Commodore key is the key in the lower left corner 
of the keyboard.) Again, if the key is p receded by 
a number, you should press the key as many times 
as necessary. 

Rarely, you' ll sec a solitary le tter 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) Elllil cmm • (CYN} 

(HOME) mmlm II (PUR) 

(UP} ElllD DBm!) R (GRN) 

(DOWN) (jBD.!J ID (BLU} 

(LEFT) EllDmE 111 (YEL) 

(RIGHT} mmm g g13 
(RVS) mllD rn g2 ~ 

(OFF} mmm II gJ8 

(BLK) mmo • E4a 

(WHT) GJDD lfi gs8 

(RED] mtlEI g B68 

TSO COMPUTEJ'sGozelte November 1983 

the CTRL key while typing the letter in the braces. 
F9r example, {A } \vould indicate that you should 
press CTRL-A. You should never have to enter 
such a character on the VIC-20, but 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 shouJd 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 the cursor around the screen with the CRSR 
keys. Sometimes a programmer will want to move 
the cursor under program control. Tha_t's why 
you see all the {LEFT}'s, {HOME}'s, and 
{ BLU}'s in our programs. The only way the com­
puter can tell the difference between direct and 
programmed cursor control is the quote mode. 

Once you press the quote (the double quote, 
SHIFT-2), you are in the quote mode. If you type 
something and then try to change it by moving 
the cursor left, you'll only get a bunch of reverse­
video lines. These are the symbols for cursor left. 
The only editing key that isn' t programmable is 
the DEL 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 IN­
SerT 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 o ( quote mode and you 
can cursor up to the mistyped line and fix it. 

Use the fo llowing table when entering cursor 
and color control keys: 

Press: See: When You Read: Press: See: 

ma ... p~ ~D c 
GJDEJ • gs~ ~D 

== GJDB II (Fl} OJ Ii 
GJDD • {F2} m ii 
GJDD m {FJ} IE! • -~D E {F4} lZ! II 
~B II (FS} m II 
~El D (F6} ~ II 
~a m (F7} ~ II 
me ~ {FB) m: • ~D ., 



A Beginner's Guide 
To Typing In Programs 

What Is A Program? 
A computer cannot perform any task by itself. 
Like a ca r without gas, a compu ter has potential, 
but without a program, it isn't going anywhere. 
Most of the programs published in COMPUTE!'s 
Gnzette for Commodore are written in a computer 
language called BASIC. BASIC is easy to learn 
and is bui l ~ in to all VTC-20s and Commodore 64s. 

BASIC Programs 
Each month, COMPUTE!'s Gn:elf<' for Commodore 
publishes programs for both the VIC and 64. To 
start out, type in only programs written for your 
machine, e.g., "VIC Version" if you have a VIC-20. 
Later, when you gain experience with your com­
puter's BASIC, you can try typing in and converting 
certain programs from another computer to yours. 

Computers can be picky. Unlike the English 
language, which is full of ambiguities, BASIC usu­
ally has only one "right way" of stating something. 
Every letter, character, or number is significant. A 
common mistake is substituting a letter such as 
"O" for the numeral "O", a lowercase "I" for the 
numeral" I", or an uppercase "B" for lhe 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 lis tings exactly as they appear. 

Brackets And Special Characters 
The exception to this typing rule is when you see 
the curved bracket, s uch as" (DOWN }". Any­
thing within a set of brackets is a specia l character 
or characters that cannot easily be lis ted on a print­
er. When you come across such a special state­
ment, refer Lo "How To Type In COMPUTE!'s 
Gnwtte Programs." 

About DATA Statements 
Some programs contain a section or sections of 
DATA statements. These lines provide informalion 
needed by the program. Some DATA statements 
contain actual programs (called machine language); 
others contain graphics codes. These lines are espe­
cially sensitive to errors. 

Lf a single number in any one DATA statement 
is mistyped, your machine could "lock up," or 
"crash." The kevboard and STOP key mav seem 
"dead," and the screen may go blnnk. Do~'t panic 
- no damage is done. To regain control, you have 

to turn off your computer, then turn it back on. 
This will erase whatever program was in memory, 
so nlwnys SAVE n co11y of your 11rogrn111 before you RUN 
it. If your computer crashes, you cah LOAD the 
program and look for your mistake. 

Sometimes a mistyped DA TA sta tement will 
cause an error message when the program is RUN. 
The error message may refer to the progran1 li ne 
that READs the data. Tlie error is still i11 the DATA 
stnte111e11ls, tho11gll. 

Get To Know Your Machine 
You should familiarize yourself with your com­
puter before attempting to type in a program. 
Learn the statements you use to s tore 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 eve ry 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, but you at least need to 
know how to backspace. Do you know how Lo 
en ler inverse video, lowercase, and control char­
acters? It's all explained in your compute r's 
manuals. 

A Quick Review 
1) Type in the program a line at a time, in order. 
Press RETURN at the end of each line . Use back­
space o r the back arrow lo correct mistakes. 
2) Check the li ne you've typed against the line in 
the magazine . You ca n check the entire program 
again if you get an error when you RUN the 
program. 
3) Make sure you've e ntered s tatements in brack­
ets as the appropriate control key (see "How To 
Type COMPUTE!'s Gazette Programs" e lsewhere 
in the magazine.) 

We regret that we are 11ot able lo respo11rl ti1 i11rlivirlua/ 
i11q11iries a/Jo11t progr11111s, }'rorl11cts, or services ap­
peari11;.: i11 COMPUTE!'s Gazette for Co111111orlore 
cl 11i: to i 11cre11s111g p11/JI irnt io11 art it•1 t y. 011 I hose i11-
f req11e11t Offasio11s 111/u•11 a J'llblislwd program co11tai11s 
a typo, the correctio11 will appear i11 llw magazine, 
usually wi//1i11 ei~ht weeks. If you have specific 
q11estio11s about items or programs whicli you've see11 
i11 COMPUTE!'s Gazette for Co111111orlore, please 
send them le> Ga::etle feed/Jack, P. 0. Rox 5406, 
Grc•c•11s/loro, NC 17403. · 
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Chicken Little 
(Article on page 64.) 

BEFORE TYPING ... 
Before typing in programs, please refer to "How 
To Type COMPUTE!'s Gazette Programs,"" A 
Beginner's Guide To Typing In Programs," and 
"The Automatic Proofreader" that appear before 
the Program Listings. 

Program I: VIC Version, Instructions 
And Character Set 

0 IF PEEK(7344)=PEEK(7344+25600)THEN4 
:rem 23 

l POKE52,28:POKE56,28:CLR:FORT=7168T07679 
: POKET, PEEK(T+25600):NEXT : rem 62 

4 PRINTCHR$(147) :rem 175 
5 GOSUB10000:GOSUB6000 :rem 38 
30 PRINT : PRINT"PLEASE WAIT FOR THE 

{3 SPACES} GAME TO LOAD." : rem 189 
40 POKE198,5:POKE631,78:POKE632,69 : POKE63 

3,87:POKE634,13:POKE635,13l:END 

ECES OF SKY HIT THE GROUND, THE GAME 
IS(3 SPACES}OVER . " :rem 9 

7711 PRINT:PRINT:PRINT:PRINT :PRINT 
:rem 121 

7720 FORT=lT025:PRINTCHR$(145);SPC(4);CHR 
$(18);"GOOD LUCKl":FORP=lT0150 : NEXTP 

:rem 171 
7730 PRINTCHR$(145);SPC(4);"GOOD LUCK1":F 

ORP=lT0150:NEXTP:NEXTT :rem 150 
7740 PRINTCHR$(147) : rem 77 
9180 RETURN :rem 178 
10000 READA:IFA<0THENRETURN :rem 211 
t0010 FORI=ATOA+7:READJ:POKEI,J : NEXT 

:rem 39 
10020 GOTO 10000 :rem 29 
10031 DATA 7168 ,48,44,100,131,129,l95,36, 

24 :rem 73 
10041 DATA 7176,12,18,233,33,241,14,9,l6 

: rem 171 
10050 DATA 7184,0,0 , 28,34 , 36,24 , 0 , 0 

:rem 164 
10060 DATA 7200,36,227,l,0,0,l95,65,82 

: rem 67 
10070 DATA 7216,0 ,0,0,0,0,l,3,133 :rem 45 
10080 DATA 7224,16,8,4,2,l,0,0,l :rem 9 
10090 DATA7248,121,l,l,2,252,68,130,l 

:rem 61 
: rem 226 

6000 PRINTCHR$ (14 7); SPC( 4 ) 1 CHR$ ( 18 ); "CHIC 10100 DATA 7264, l, l, 6, 4, 10, 5, 2, l :rem 4 
KEN LITTLE";CHR$(146) :rem 7l 10110 DATA 7272,192,48,8,12,9,58,228,8 

7000 PRINT:PRINT"YOU PLAY THE PART OF :rem 92 
{2 SPACES}CHICKEN LITTLE." :rem 48 10120 DATA 7296,41,42,60,72,164,135,68,56 

7001 PRINT : rem 85 :rem 237 
7010 PRINT"YOU CAN MOVE IN THE{3 SPACES)B 10130 DATA 7304,252,2,l,l,l,253,3 , l 

OTTOM QUARTER OF THE SCREEN ." : rem 153 
19999 DATA -1 : rem 141 : rem 116 

7011 PRINT : rem 86 
7020 PRINT"PIECES OF SKY (BLOWN(2 SPACES) 

RANDOMLY BY THE WIND){2 SPACES}FALL 
{SPACE)DOWN AT YOU." :rem 221 

7030 PRINT:PRINT"TO SCORE POINTS, TOSS RO 
CKS AT THE FALLING" :rem 200 

7031 PRINT"PIECES OF SKY WITH THE SPACEBA 
R." : rem 109 

7040 PRINT : PRINT" YOU CAN ALSO HIT NON- FA 
LLING PIECES. " :rem 66 

7050 PRINT : PRINTCHR$(18):"HIT A KEY TO CO 
NTINUE";CHR$(146) :rem 153 

7055 GETA$:IFA$=""THEN7055 :rem 197 
7056 PRINTCHR$(147) : rem 77 
7060 PRINT"KEYS I,J,K AND M MOVE UP,LEFT, 

RIGHT AND DOWNRESPECTIVELY. " : PRINT 
:rem 172 

7080 PRINT"YOUR SCORE AND THE(4 SPACES}NU 
MBER OF REMAINING{3 SPACES}CHICKENS 
(SPACE}ARE SHOWN AT THE TOP . ":rem 93 

7090 PRINT : PRINT"YOU GET 50 POINTS FOR HI 
TTING FALLING SKY," :rem 165 

7100 PRINT"AND 10 POINTS FOR{5 SPACES}OTH 
ERS . " : rem 148 

7690 PRINT:PRINTCHR$(18);"HIT A KEY TO CO 
NTINUE";CHR$(146) :rem 163 

7700 GETA$ : IFA$='"'THEN7700 :rem 191 
7701 PRINTCHR$(147) :rem 74 
7702 PRINT"EACH TIME YOU CLEAR{3 SPACES}T 

HE SCREEN AND ADVANCE TO THE NEXT LE 
VEL, " : rem 18 

7703 PRINT"THE PIECES OF SKY FALL FASTER . 
11 :rem 218 

7704 PRINT : PRINTCHR$(18); : rem 28 
7705 PRINT"IF MORE 'rHAN EIGHTl4 SPACESJPI 

182 COMPUTE!'s GozeHe November 1983 

Program 2: 
VIC Version, Main Program 
0 QW=4:POKE7678,4:POKE7675,9 :rem 149 
1 TY=3:POKE7677,0:DIMC(30) :rem 249 
2 POKE7679 , 3:TY$=":3" :rem 150 
3 POKE36869,255:PS=PEEK(7675):ZZ=30720 

:rem 202 
4 PRINTCHR$(147) :rem 175 
5 TY=PEEK(7679) : TY$=CHR$(58)+CHR$(TY+48) 

: rem 58 
6 QW=PEEK(7678) :rem 109 
7 V=36878 : Sl=36874 : S2=36875 : S3=36876:S4=3 

6877 :rem 2 
ll POKE36879,8:X=ll:Y=20 :rem 105 
12 PRINTCHR$(147) :rem 222 
15 DEFFNA(Z)=INT(RND(l)*Z) :rem 24 
16 FORT=lT030:C(T)=FNA(352)+770l:POKEC(T) 

,0 : POKEC(T)+ZZ,6:NEXT : rem 231 
17 X=ll:Y=20 :rem 145 
18 IFQW=lTHENM=l:GOT020 :rem 205 
19 FORM=lTOQW :rem 87 
20 A=((Y*22)+X)+7680 : rem 236 
21 PRINTCHR$ ( 159) ; CHR$ ( 19); II SCORE : II SC 

: rem 163 
22 PRINTCHR$ ( 19) ;CHR$( 156); SPC(l2); "CHICK 

ENS:";CHR$(157);TY$ : rem 226 
30 POKEA,l:POKEA+l , 6:POKEA+22,7:POKEA+23, 

10 : POKEA+ZZ,7:POKEA+ZZ+l,7:POKEA+ZZ+22 
'7 

31 POKEA+ZZ+23,7 
40 IFPEEK(l97)<>64THENGOSUB9000 
50 IFF=lTHENGOSUB9040 
55 IFM<> 1 THEN65 

: rem 170 
: rem 166 
: rem 102 

: rem 36 
:rem 139 

.. 

I 



, . 

I 

56 IFR1=1THENGOSUB2170 :rem 100 
57 IFR=31THEN7000 : rem 228 
60 IFR1=0THENGOSUB2160 :rem 93 
65 IFQW=lTHENGOT018 :rem 225 
2000 NEXTM:GOT018 :rem 42 
2160 R=R+l : IF R=31 THEN7000 : rem 184 
2162 Rl=l:IFC(R)=00RPEEK(C(R))=32THEN2160 

:rem 111 
2165 Q=C(R):QQ=6 :rem 145 
2166 IFQ1<>0THENQ1=32:QQ=0 :rem 38 
2170 POKEQ,Ql:POKEQ+ZZ,QQ:Q=Q+22+FNA(3)- l 

: IFQ=AORQ=A+lORQ=A+220RQ=A+23THENGOT 
03100 :rem 120 

2171 Ol=PEEK(Q) : rem 81 
2180 POKEQ,0:POKEQ+ZZ,6 :rem 162 
2190 IFQ>8185THENR1=0 : POKEQ,32:POKEQ+ZZ,0 

: C(R)=0:DE:DE+l :rem 145 
2195 IFQ=BTHENPOKEQ,4:POKEQ+ZZ,2 :rem 54 
2196 IFDE=PSTHEN9200 :rem 196 
2200 IFQ=BTHENFORT=l70T0255:POKEV,15:POKE 

S4,T:POKES2,T:POKES1,T:POKES3,T :NEXT 
:POKEQ,32 : rem 112 

2201 IFQ=BTHENPOKEQ+ZZ,0 :rem 14 
2202 POKEV,0:POKES4,0:POKES1,0:POKES3 , 0:P 

OKES2,0 :rem 209 
2210 IFQ=BTHENSC=SC+50:C(R)=0:Rl=0:F=0 

:rem 240 
2222 RETURN :rem 168 
3100 POKEA,12:POKEA+l,13:POKEA+22,16:POKE 

A+23,17:POKEA+ZZ,7:POKEA+ZZ+l,7:POKE 
A+ZZ+22,7 :rem 162 

3101 POKEA+ ZZ+23 , 7 : rem 7 
3102 POKEV,15:POKES2,158:FORT=lT0600:NEXT 

:POKES2,0:FORT=lT060:NEXT :rem 217 
3103 POKEV,15:POKES2,158:FORT=lT0300:NEXT 

: POKES2,0:FORT=lT060:NEXT :rem 215 
3104 POKEV,15:POKES2,18l:FORT=lT01050:NEX 

T:POKES2,0:FORT=lT060 : NEXT :rem 7 
3105 POKEV,0 : POKES1,0:POKES2,0 : rem 61 
3200 TY=TY-l : IFTY=0THEN9200 : rem 151 
3201 TY$=CHR$(58)+CHR$(TY+48) :rem 84 
3203 Rl=0 : rem 184 
3210 IFTY<>0THENF=0 : POKEB,32 : POKEA,32:POK 

EA+l,32:POKEA+22,32:POKEA+23,32 
:rem 49 

3220 IFTY<>0THENPOKEB+ZZ,0:POKEA+ ZZ,0:POK 
EA+l+ZZ,0 : POKEA+22+ZZ,0:POKEA+23+ZZ, 
0:GOT017 : rem 114 

7000 PRINTCHR$(147) : PRINT:PRINT:PRINT:PRI 
NT:PRINT : PRINT :PRINT :rem 179 

7001 POKE36869,240:FORT=lT06:POKEV,15:POK 
ES2,239 : rem 142 

7002 PRINTCHR$(5);CHR$(145);SPC(4);CHR$(1 
8); :rem 219 

7003 PRINT"NE)XT LEVEL":FORPalT0150:NEXT:P 
OKES2,0 : rem 45 

7005 PRINTCHR$(145);SPC(4);"NEXT LEVEL" : F 
ORP=lT0150:NEXTP:NEXTT :rem 207 

7006 POKE36869,255:PRINTCHR$(5) :rem 34 
7007 IFQW=lTHENQW=2 :rem 185 
7010 R=0:POKE7679,TY:QW=QW-l:POKE7678,QW 

:rem 228 
7011 IFPS•lTHEN7020 :rem 97 
7012 PS=PS-1 : rem 171 
7020 R=0:DEa0:GOT03 :rem 94 
9000 J=PEEK(l97):POKEA,32:POKEA+l,32:POKE 

A+22,32:POKEA+23,32 :rem 206 
9001 POKEA+ZZ,0:POKEA+ZZ+l,0:POKEA+ZZ+22, 

0:POKEA+23+ZZ,0 :rem 159 
9003 IFF=lTHEN9010 :rem 8 
9005 IFJ=32THENF=l : B=A-22:FORT=lT020:POKE 

V,15:POKES4,180 : NEXT:POKES4,0 
: rem 106 

9010 IFJ=44THENX=X+l :rem 192 
9011 IFJ=20THENX=X-l : rem 189 
9015 IFX>21THENX=20 : rem 125 
9016 IFX<0THENX=0 : rem 23 
9020 IPJ=36THENY=Y+l : rem 196 
9021 IFJ=l2THENY=Y-l :rem 193 
9025 IFY>21THENY=21 :rem 129 
9026 IFY<l7THENY=l7 : rem 138 
9030 RETURN :rem 172 
9040 POKEB,2:POKEB+ZZ,4 : rem 134 
9050 POKEB,32:POKEB+ZZ,0:B=B- 22 : rem 66 
9070 IFB<7680THENF=0 : rem 148 
9075 IFB=QTHEN2195 :rem 52 
9080 IFPEEK(B)<>0THEN9090 : rem 195 
9085 POKEB,4:FORT=225T0170STEP- l:POKEV,15 

:POKES4,T:POKES2,T:NEXT:SC=SC+l0 
: rem 158 

9090 POKES2,0 : POKES4,0 :POKEV,0 :rem 73 
9159 IFPEEK(B)<>32THENPOKEB,32 : POKEB+ZZ,0 

: F=0 :GOT09166 :rem 75 
9165 POKEB,2:POKEB+ZZ,4 : rem 142 
9166 REM : rem 186 
9180 RETURN :rem 178 
9200 POKE36869,240:PRINTCHR$(147);CHR$(5) 

;"THE SKY HAS FALLEN." :rem 86 
9210 POKE198,0 :rem 249 

Program 3: 64 Version 

100 REM CHICKEN :rem 106 
110 : :rem 204 
120 PRINT''{CLR}":POKE53280,0:POKE53281,0: 

FORI=~T027:POKE54272+I,0:NEXT : rem 31 
130 POKE54277,16:POKE54278,242 : POKE54296, 

15 : rem 155 
136 POKE54284,16 : POKE54285,242 : POKE54291, 

16:POKE54285,242 :rem 206 
140 POKE214,ll : PRINT:PRINTSPC(l3)"g6~CH 

ICKEN LITTLE" : rem 178 
150 POKE56,48 : CLR:FORI=0T062:READA:POKE49 

152+I,A:NEXT:SYS49152 : rem 98 
160 GOSUB1410 : GOSUB1120 : rem 91 
170 POKE905,9:POKE907,0:POKE908,4:POKE909 

, 3 :rem 3 
180 TY=3:QW=4 : DIMC(30) : rem 20 
190 POKE53272,28:PS=PEEK(905):ZZ=54272 

: rem 191 
200 PRINT" { CLR}" : rem 246 
210 TY=PEEK(909) :rem 149 
220 QW=PEEK(908) : rem 144 
230 Sl=54272:S2=54279:S4a 54286 : XL=53248:X 

H=53264:YL=53249 : rem 199 
240 POKE53280,0 : POKE5328l,0 :rem 235 
250 DEFFNA(Z)=INT(RND(l)* Z) :rem 73 
260 FORT=lT030:C(T)=FNA(640)+1063:POKEC(T 

),0:POKEC(T)+ZZ,6:NEXT : rem 19 
270 X=20:Y=20:POKE53269,l:POKE2040,ll : POK 

E53287,?7 : rem 35 
280 :rem 212 
290 REM MAIN LOOP : rem 222 
300 IFQW=lTHENM=l:GOT0330 :rem 43 
310 FORM=lTOQW :rem 129 
330 PRINT"{HOME}{CYN}SCORE : "SC;TAB(27)" 

{ PUR} CHI CKE NS: "TY : rem 64 
335 IFPEEK(56320)<>127THENGOSUB870 : rem 2 
350 XP=X*8+24:POKEXL,XPAND255 : POKEXH,XP/2 

56:POKEYL,Y*8+50 :rem 70 
355 A=INT(X)+INT(Y)*40+1024 :rem 239 
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390 IFF=lTHENGOSUB980 
400 IFM<>lTHEN450 
410 IFR1=1THENGOSUB520 
420 IFR=31THEN750 
430 IFR1=0THENGOSUB480 
450 IFQW=lTHEN300 

:rem 47 
:rem 227 

:rem 91 
:rem 227 

:rem 97 

460 NEXT:GOT0300 : rem 223 
470 :rem 213 
480 R=R+l:IFRm31THEN750 :rem 96 
490 Rl=l : IFC(R)=00RPEEK(C(R))=32THEN480 

:rem 20 
500 Q=C(R):QQ=6 : rem 88 
510 IFQ1<>0THENQ1=32:QQm0 : rem 237 
520 POKEQ, Ql: POKEQ+ZZ , QQ :Q•Q+40+FNA( 3 )-1 :' 

IFQ=AORQ=A+l0RQ=A+400RQ•A+41THEN640 
:rem 226 

530 Ol=PEEK(Q) :rem 30 
540 POKEQ,0 : POKEQ+ZZ ,6 : rem 112 
550 IFQ>l864THENR1=0:POKEQ,32:C(R)=0:DE=D 

E+l :rem 103 
560 IFQ=BTHENPOKEQ,4:POKEQ+ZZ,2 
570 IFDE=PSTHEN1090 :rem 141 
580 IFQ<>BTHEN610 : rem 255 
585 POKES4+4,129:POKES1+4,17 : POKES2+4,33: 

FORT=8T090 :rem 52 
586 POKES4+1,T:POKES2+1,T*2:POKES1+1,T:NE 

XT:POKEQ,32 :rem 232 
590 POKEQ+ZZ,0 :rem 89 
600 SC=SC+50:C(R)=0:Rl=0:F=0 :rem 51 
610 POKES4+4,128:POKES1+4,16 : POKES2+4,32 

620 RETURN 
:rem 48 

:rem 120 
630 
640 

:rem 211 
FORI=0T015:POKE53287,(I+7)AND15:FORT= 
1T0100:NEXT:NEXT :rem 28 

660 POKES2+4,17:POKES2+1,2l:FORT=lT0600 : N 
EXT:POKES2+4,16:FORT=lT060 : NEXT 

:rem 246 
670 POKES2+4,17:POKES2+1,2l:FORT=lT0300:N 

EXT:POKES2+4,16 : FORT=lT060:NEXT 
:rem 244 

680 POKES2+4,17:POKES2+1,25:FORT=lT01050: 
NEXT:POKES2+4 , 16:FORT=lT060:NEXT 

:rem 44 
700 TY=TY-1 : IF'l'Y=0THEN1090 : rem 104 
710 Rl=0 :rem 136 
725 F=0:POKEB,32 :rem 141 
740 GOT0270 :rem 109 
744 : ~rem 217 
750 PRINT"{CLR}{7 DOWN}" :rem 119 
760 POKE53272,2l:FORT=lT06:POKES2+1,3l:PO 

KES2+4,17 :rem 213 
770 PRINTSPC(l5)"{WHT}{UP}{RVS}NEXT LEVEL 

":FORP=lT0150:NEXT : POKES2+4,16 
:rem 220 

780 PRINTSPC(l5)"{UP}NEXT LEVEL":FORP=lTO 
150:NEXT:NEXT : rem 95 

790 PRINT"{CLR}":POKE53272,28 :rem 6 
800 IFQW=lTHENQW=2 :rem 131 
810 R=0:POKE909,TY : QW=QW-l:POKE908,QW 

:rem 63 
820 IFPS=lTHEN840 :rem 5 
830 PS=PS-1 : rem 124 
840 R=0 : DE=0:GOT0190 : rem 152 
850 :rem 215 
860 REM MOVE PLAYER : rem 134 
870 J=PEEK(56320) : rem 156 
890 IFF=lTHEN910 : rem 173 
900 IF(JAND16)THEN910 :rem 198 
905 F=l:B=A-40:POKES4+4,129:POKES4+1,20 : F 

ORT=lT020:NEXT:POKES4+4,12B :rem 69 
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910 IF(JAND8)=0THENX=X+l:IFX>39THENX=39 
: rem 175 

920 IF(JAND4)=0THENX=X-l : IFX<0THENX=0 
: rem 52 

930 IF(JAND2)=0THENY=Y+l:IFY>21THENY=21 
:rem 157 

940 IF(JANDl) a 0THENY=Y- l:IFY<l7THENY=l7 
:rem 167 

950 RETURN : rem 126 
960 :rem 217 
970 REM MOVE ROCK : rem 234 
980 POKEB,2:POKEB+ZZ,4 : rem 90 
990 POKEB,32:B=B- 40 : rem 48 
1000 IFB<l024THENF=0 :rem 119 
1010 IFB=QTHEN560 : rem 235 
1020 IFPEEK(B)THEN1040 :rem 254 
1030 POKEB,4:POKES2+4,17:POKES4+4,129 

: rem 141 
1035 POKEB,4:FORT=33T010STEP-l : POKES4+1,T 

:POKES2+1,T:NEXT:SC=SC+l0 : rem 142 
1040 POKES2+4,16:POKES4+4,128 :rem 129 
1050 IFPEEK(B)<>32THENPOKEB,32 : F=0:RETURN 

:rem 36 
1060 POKEB,2 : POKEB+ZZ,4 : rem 128 
1070 RETURN : rem 168 
1080 : : rem 3 
1090 PRINT"{CLR}":POKE53272,2l : PRINT" 

{WHT}THE SKY HAS FALLEN." :rem 205 
1095 PRINT"{DOWN}YOUR SCORE WAS:"SC 

:rem 55 
1100 POKE53269,0:END :rem 103 
1110 : :rem 253 
1120 PRINT" { CLR} { 3 DOWN} II SPC( 13) II E63CHI 

CKEN LITTLE" :rem 150 
1130 PRINT" {GRN} (DOWN} YOU ARE CHICKEN LI 

TTLE.(2 SPACES}YOU MOVE IN" : rem 86 
1140 PRINT"{DOWN} THE BOTTOM PART OF THE 

(SPACE}SCREEN WHILE" :rem 68 
1150 PRINT" (DOWN} PIECES OF SKY (BLOWN RA 

NOOMLY BY THE" :rem 122 
1160 PRINT" (DOWN} WIND ) FALL TO THE GROUN 

D.{2 SPACES}TO SCORE" :rem 196 
1170 PRINT"{DOWN} POINTS, TOSS ROCKS AT T 

HE FALLING" :rem 242 
1180 PRINT"{DOWN} PIECES OF SKY WITH THE 

fSPACE}FIRE BUTTON." 1rem 62 
1190 PRINT"{2 DOWN} YOU CAN ALSO .HIT NON-

FALLING PIECES." :rem 157 
1200 PRINTSPC(9)"E6H2 DOWN}PRESS FIRE 

{SPACE}TO CONTINUE":GOSUB1320 
:rem 250 

1210 : : rem 254 
1220 PRINT" { CLR} ( GRN} {DOWN} USE A JOYSTIC 

K IN PORT TWO TO MOVE": PRINT" {DOWN} 
{SPACE} ABOUT THE SCREEN. " : rem 12 

1230 PRINT"{DOWN} YOU GET 50 POINTS FOR H 
ITTING FALLING" :rem 194 

1240 PRINT"{DOWN} SKY, AND 10 POINTS FOR 
{SPACE}OTHERS." :rem 199 

1250 PRINT"{DOWN} EACH TIME YOU CLEAR THE 
SCREEN AND" :rem 194 

1260 PRINT"{DOWN} ADVANCE TO THE NEXT LEV 
EL THE PIECES":PRINT"(DOWN} OF SKY F 
ALL FASTER." :rem 44 

1270 PRINT" (DOWN} IF MORE THAN EIGHT PIEC 
ES OF SKY HIT" :rem 52 

1280 PRINT"(DOWN} THE GROUND, THE GAME IS 
OVER." : rem 138 

1290 PRINTSPC(l5)"{2 DOWN}E63GOOD LUCKI 
":PRINTSPC(l0)"{DOWN}PRESS FIRE TO B 
EGIN" : GOSUB1320 :rem 93 

, 



1300 PRINT" ( CLR) II: RETURN : rem 66 110 GOSUB2000 : PRINT : rem 155 
1310 : :rem 255 120 ONVGOSUB3000 ,3000 , 3000,3000,3100,3200 
1320 IF(PEEK(56320)AND16)=0THEN1320 ,3300,3400,3500, 3600,3700,3800, 3900 

:rem 184 :rem 42 
1330 IFPEEK(56320)AND16THEN1320 :rem 251 125 IFV=l4THEN3900 :rem 26 
1340 RETURN :rem 168 130 GOT0100 : rem 94 
1350 : rem 3 1000 PRINT:ONRGOSUB1100,1200,1300,1400,15 
1360 DATA 173,14,220,41,254,141 , 14,220,l6 00,1600,1700 , 1800 :rem 87 

5,l,41,251,133,1,169,208 :rem 103 1005 IFI(4)=-lANDI(6) =-lTHENPRINTNS$ 
1370 DATA 133,252,169,48,133 , 254,169,0 , l3 :rem 125 

3,251,169,0,133,253,160,0 :rem 174 1010 PRIN'I'.:PRINT 11 (CYN}OBJECTS:(WHT} 11
: 

1380 DATA 162,8,177,251,145,253 ,200,208,2 :rem 125 
49,230,254,230 , 252,202,208,242 1020 FORL=lT08 : IFI(L)=RTHENPRINTTAB(8):N$ 

:rem 165 (L) : rem 227 
1390 DATA 165 ,l,9,4, 133,l,173,14,220, 9,l , 1030 NEXT:PRINT:RETURN : rem 228 

141,14,220,96 :rem 77 1100 PRINT 11 YOU ARE IN A PRISON(3 SPACES)C 
1400 :rem 255 ELL. 11 

: rem 105 
1410 READA:IFA<0THENFORI:a0T062:READA:POKE 1110 IFRND(l)> . 25THENRETURN :rem 154 

704+I , A: NEXT: RETURN :rem 127 1120 G=l : PRINT"A GUARD HAS TURNED OFFTHE 
1420 FORI=l2288+A*8T012288+A*8+7:READJ:PO {SPACE}FORCE FIELD AND{3 SPACES}ENTE 

KEI, J : NEXT :Tern 32 RED THE CELL . 11 
: rem 126 

1430 GOT01410 :rem 199 1130 C%(1,1) =2 : RETURN :rem 149 
1440 DATA 0,48,44,100,131,129,195,36,24 1200 PRINT"YOU ARE IN A N/S HALL." : RETURN 

:rem 119 : rem 122 
1450 DATA l,12,18,233,33,241,14,9,16 1300 PRINT 11 YOU ARE IN THE ENGINE ROOM . 11 : R 

: rem 219 ETURN :rem 29 
1460 DATA 2,0 ,0,28,34, 36,24, 0,0 : rem 215 1400 PRINT"YOU ARE IN A SMALL(4 SPACES}RO 
1470 DATA 4,36,227 , l,0,0 , 195 ,65,82 OM . A LARGE SIGN IS ON THE WALL." 

:rem 131 :rem 124 
1480 DATA 6,0,0,0,0,0,1,3;133 :rem 104 1410 IFI(4) =-1THENPRINTNS$ : rem 63 
1490 DATA 7,16,8,4,2,1,0,0,l :rem 70 1420 IFI(6) =-1THEN4500 :rem 185 
1500 DATA 10,121,l,l,2,252,68,130,l 1430 RETURN :rem 168 

:rem 149 
1510 DATA 12,1,1 ,6,4, 10,5,2,l :r.em 105 
1520 DATA 13 , 192,48,8,12,9 ,58,228 ,8 

:rem 195 
1530 DATA 16,41,42,60,72,164,135,68,56 

:rem 81 
1540 DATA 17,252,2 , 1,l,l,253,3,l,-l 

:rem 146 
1541 DATA 0 ,0,0, 30,0,0,107,0,0 ,209:rem 87 
1542 DATA 128,0, 97,128,0,25,128,2,12 

:rem 227 
1543 DATA 255,141,12,0,113,12,31,l,12 

:rem 252 
1544 DATA 97,131,12,131,6,12,4,l2,6,0 

:rem 7 
1545 DATA 56,3,3,224,1,254,0,l,152 

:rem 119 
1546 DATA 0,1,152,0,1,152,0 , 1,152 :rem 53 
1547 DATA 0,1,152,0,3, 108 ,0 :rem 24 
1550 END :rem 162 

Martian Prisoner 
(Article on page 68.) 

BEFORE TYPING ... 
Before typing in programs, please refer to "How 
To Type COMPUTE!'s Gazette Programs," "A 
Beginner's Guide To Typing In Programs," and 
"The Automatic Proofreader'' that appear before 
the Program Listings. 

Program I: VIC/ 64 Martian Prisoner 
10 GOSUB5000 : rem 166 
100 GOSUB1000:IFR=6ANDU=0THENR=l:GOT0100 

:rem 232 

1500 PRINT"YOU ARE IN THE SUPPLY ROOM. 11 :R 
ETURN :rem 86 

1600 PRINT 11 YOU ARE IN THE NORTH{2 SPACES} 
SIDE OF THE HALL." : rem 90 

1610 IFU=lTHENPRINT"THE GUARDS DON''l' 
(6 SPACES}NOTICE YOU." :rem 10 

1620 HU=0THENPRINT 11 THE GUARDS TAKE YOU 
(3 SPACES}BACK TO THE CELL .": G=0 

:rem 180 
1630 RETURN :rem 170 
l 700 PRINT "YOU ARE IN A LARGE ( 4 SPACES} RO 

OM . 11
: RETURN : rem 54 

1800 PRINT 11 YOU ARE IN A STRANGE ( 2 SPACES} 
GARDEN WHERE FOOD IS{2 SPACES}GROWN 
(SPACE}FOR THE CREW." :rem 255 

1810 IFI(4) =-1THENPRINTNS$ : rem 67 
1820 RETURN : rem 171 
2000 C$="":N=0:V=0:PRINT:INPUT 11 COMMAND 

{GRN} II: C$: PRINT" (WHT} II: IFC$= 1111 THEN20 
00 :rem 226 

2015 P=0:IFLEN(C$)<2THEN2050 :rem 73 
2020 FORL=2TOLEN(C$) - l :rem 254 
2030 IFMID$( C$,L,l)= 11 11 THENP=L :rem 104 
2040 NEXT :re m 5 
2050 IFP=0THENV$=C$ : N$= " 11 

: rem 141 
2060 IFP>0ANDP=LEN(C$)THENV$=C$ : N$="" 

:rem 1 34 
2070 IFP>0ANDP<LEN(C$)THENV$=LEFT$(C$,P- l 

) : N$=RIGHT$(C$,LEN(C$) - P) :rem 86 
2080 FORL=lT014 :IFLEFT$(V$,3)=V$(L)THENV= 

L :rem 23 
2100 NEXT:FORL=lT08:IFLEFT$(N$,3)=A$(L)TH 

ENN=L :rem 55 
2120 NEXT : I FN>0ANDV>0THENRETURN :rem 47 
2130 IFN=0ANDV>0ANDN$= 1111THENRETURN 

:rem 124 
213 5 I FN=0ANDV=5THENRETURN : r em 191 
2140 PRI NT:PRINT"I DON'T UNDERSTAND. 11 :GOT 

02000 : r e m 95 

November 1983 COMPUTE!'J Gazette 185 



3000 N$=V$:GOT03110 :rem 36 
3100 N$=LEFT$(N$,l) :rem 226 
3110 IFR=lANDN$="E"ANDG=0TfIENPRINT 11 THE FO 

RCE FIELD STOPS YOU.":RETURN :rem 56 
3120 IFR<>lORN$<>"E"ORG=0THEN3130:rem 179 
3125 PRINT"AS YOU LEAVE THE CELL THE FORC 

E FIELD IS{4 SPACES)ACTIVATED, TRAPP 
ING" : rem 17 

3127 PRINT"THE GUARD . " :rem 32 
3130 IFR=2ANDN$="E"ANDC%(2,1)=0ANDI(8)>-l 

THENPRINT"THE LOCKED DOOR STOPS YOU. 
:rem 118 

3135 IFR=2ANDN$="E"ANDC%(2,1)=0ANDI(8)>-l 
THENRETURN :rem 255 

3140 IFR<> 20RN$ <> "E"ORC% ( 2, 1 )>0THEN3150 
:rem 186 

3145 PRINT 11YOU UNLOCK THE DOOR(3 SPACES)W 
ITH THE KEY . " : C%(2,1)=5:N$(7)= 110PEN 
{SPACE)DOOR" :rem 191 

3150 IFN$= 11 N11 THEND=0 :rem 121 
3160 IFN$= 11 E 11 THEND=l : rem 114 
3165 IFN$= 11 S 11 THEND=2 : rem 134 
3170 IFN$= 11 W11 THEND=3 : rem 135 
3175 IFC%(R,D)•0THENPRINTCN$:RETURN 

:rem 210 
3180 PRINT 11 0K 11 : R=C%(R,D):RETURN :rem 14 9 
3200 IFN=lORN=20RN=30RN=7THENPRINT 11YOU CA 

N'T LIFT ITl":RETURN :rem 129 
3203 IFI ( N) <> RTHENPRINT II IT Is NOT HERE. II: R 

ETURN :rem 127 
3205 IFN=5THEN3720 : rem 20 
3210 PRINT"OK":I(N)=-l : RETURN :rem 8 
3300 PRINT 11 0K":I(N)=R:RETURN :rem 252 
3400 PRINT"YOU ARE CARRYING:" :rem 6 
3410 FORL=lT08:IFI(L)=-lTHENPRINTTAB(3);N 

$(L) :rem 239 
3420 NEXT:RETURN :rem 34 
3500 IFN<>30RR<>4THENPRINTCN$:RETURN 

: rem 126 
3510 PRINT"ATOMIC FUEL NEARBY . {3 SPACES}D 

ON'T BRING ANY RADIO- ACTIVE" : rem 128 
3520 PRINT"MATERIALS INTO THIS{3 SPACES)R 

OOM ." :RETURN :rem 52 
3600 IFN<>70RR<>20RI(8)> - 1THENPRINTCN$:RE 

TURN :rem 144 
3610 N$= 11 E 11 :GOT03145 : rem 66 
3700 IFI(5)<>RTHENPRINTCN$ : RETURN:rem 127 
3720 PRINT"YOU ARE NOW WEARING A UNIFORM. 

":I(5)=-l : U=l : RETURN : rem 189 
3800 IFN<>6THENPRINTRI$:RETURN :rem 237 
3810 PRINT"YOU QUICKLY BECOME(4 SPACES)SI 

CK AND DIE . ":GOT04600 :rem 161 
3900 IFN=2THENPRINT"THE GUARD SHOOTS YOU. 

": GOT04600 : rem 180 
3910 PRINTCN$:RETURN :rem 41 
4500 PRINT :rem 86 
4505 PRINT 11 THE RADIOACTIVE PLANT EMITS EN 

OUGH NEUTRONS TO START A11 :rem 98 
4510 PRINT"CHAIN REACTION. THE(3 SPACES}S 

HIP EXPLODES." : rem 40 
4515 PRINT"YOU ESCAPE IN A LIFE- CRAFT." 

:rem 17 
4520 PRINT : PRINT"{PUR}YOU WINl":GOT04610 

:rem 73 
4600 PRINT:PRINT"{PUR)YOU LOSE!" :rem 79 
4610 PRINT : PRINT:PRINT"(GRN)PLAY AGAIN?" 

:rem 29 
4620 GETK$:IFK$="Y"THENRUN :rem 81 
4630 IFK$="N"THENEND : rem 160 
4640 GOT04620 :rem 211 
5000 PRINT" {HOME} {CLR) ": POKE36879, 8 : PRINT 
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TAB ( 3) " { GRN) {RVS} MARTIAN PRISONER 
{OFF)":PRINT :rem 135 

5080 DIMV$(14),C%(8,3),I(8),N$(8),A$(8) 
:rem 146 

5090 R=l:FORL=lT014:READV$(L):NEXT : rem 87 
5100 FORL=l'r08 : READC% (L , 0), C% (L, l) ,C% (L , 2 

),C%(L,3):NEXT : rem 31 
5110 FORL=lT08:READN$(L),A$(L),I(L) : NEXT 

: rem 97 
5115 CN$="YOU CAN'T":RI$="DON'T BE SILLY! 

11 : rem 87 
5120 NS$= "GEIGER COUNTER IS{5 SPACES)CLIC 

KING. " : RETURN : rem 9 
6000 DATAN,E,S,W,GO,GET,DRO,INV,REA,OPE,W 

EA,EAT,KIL,HIT :rem 217 
6010 DATA0,0,0 , 0,6,0,3 , 0 , 2,4 , 0,0,0,0,0 , 3 , 

0 , 0,0 , 2,7,0,2,0,0 , 8,6 , 0,0,0,0,7 
: rem 103 

6020 DATA.FORCE FIELD,FOR,l,GUARDS,GUA,6,S 
IGN,SIG,4,GEIGER COUNTER,GEI,5,UNIFO 
RM : rem 251 

6030 DATA UNI,5,PLANT,PLA,8,LOCKED DOOR,D 
00,2,MAGNETIC KEY,KEY,3 :rem 151 

Program 2: 64 Formatter 
100 PRINT 11 

( CLR) { 4 SPACES) (RVS) 22-COLUMN 
{SPACE}PRINT FORMATTER FOR 64" : PRINT 

:rem 191 
110 PRINT "READING DATA" : rem 119 
120 FORI=828T088l:READA : CK=CK+A : POKEI,A:N 

EXT : POKE179,883AND255 : rem 92 
130 IF CK<>6032 THEN PRINT "ERROR IN DATA 

:CHECK TYPING." : END :rem 227 
140 PRINT"(DOWN)BEFORE . . . " : SYS 828:PRINT" 

AFTER .. . " : rem 150 
150 PRINT II {DOWN)PRESS RUN/STOP-RESTORE"; 

:PRINT"TO REGAIN 40 COLUMNS" :rem 228 
160 PRINT "{DOWN}ENTER {RVS)SYS 828{0FF} 

{SPACE}TO" : PRINT"REACTIVATE, IF" : PRIN 
T "NECESSARY." : rem 115 

170 PRINT "{DOWN)DO NOT EDIT ANY" : PRINT "L 
INES WHILE IN 22 COL-UMN MODE." 

:rem 84 
1000 DATA169,71,141,38,3,169,3,l41 

: rem 180 
1010 DATA39,3,96,72,152,72,138,72 : rem 141 
1020 DATA56,32,240,255,192 , 9,176,3 

:rem 185 
1030 DATA76,100,3,192,3l,l44,15,169 

: rem 226 
1040 DATA13,32 , 202,241,56,32,240 , 255 

: rem 9 
1050 DATA160,9,24,32,240,255,104,170 

1060 DATA104,168,104,76,202,241 

Munchmath 
(Article 011 page 76). 

BEFORE TYPING ... 

:rem 14 
: rem 30 

Before typing in programs, please refer to " How 
To Type COMPUTE!'s Gazette Programs,"" A 
Beginner's Guide To Typing In Programs," and 
''The Automatic Proofreader'' that appear before 
the Program Listings. 

( 



Program l: Munchmath, VIC Version 
10 PRINT"{CLR}":POKE36878,15:S=36874 : SM=7 

702 : CM=38422 :L=l:BC=27 :rem 240 
15 POKE52,29:POKE56 ,29 : S$="{RVS} {HOME} 

(30 DOWN}":CB=36879 :rem 96 
20 J$="E22 I3" : P=3 : GOT0305 :rem 66 
25 FORT=lT0300 : NEXTT:RETURN :rem 45 
30 FORT=lT030:NEXTT : RETURN :rem 249 
35 FORT=lT070:NEXTT : RETURN :rem 2 
40 D=VAL(AN$):IFASC(AN$)=81THEN280 

:rem 223 
45 IFD=CTHENP=P+l:R=R+l : M=M+l:SC=SC+l0:PO 

KES+2,220:FORT=lT05 : NEXTT : POKES+2,0:GO 
T0240 : rem 22 

50 M=M+l:W=W+l:PRINTLEFT$(S$,ll)SPC(ll-LE 
N(C$))"{RED}"C:POKES,200:GOSUB25 : POKES 
,0:GOT0250 : rem 66 

55 FORI=lTOLEN(A$):PRINTMID$(A$,I , l); : POK 
ES ,2 50 : GOSUB30:POKES,0 : NEXTI : A$="" 

:rem 94 
60 RETURN :rem 70 
65 PR=PR+l:A=INT(RND(l)*(5*L))+l :rem 36 
70 B=INT(RND(l)*(5*L))+l:IFB>ATHENA=A+B 

:rem 239 
75 E=A*B:A$=STR$(A) : B$=STR$(B) :rem 179 
80 IFQ=lTHENC=A+B : X=43:GOT0100 :rem 77 
85 IFQ=2THENC=A-B:X=45:GOT0100 :rem 87 
90 IFQ=3THENC=A:GOT0120 : rem 175 
95 C=E : X=88 :rem 114 
100 C$=STR$(C):PRINTLEFT$(S$,8)SPC(ll-LEN 

(A$))A :rem 196 
105 PRINTLEFT$(S$,9)SPC(9-LEN(B$))" ";CHR 

$(X)B"{DOWN}{3 LEFT}FFF" :rem 187 
110 PRINTLEFT$(S$,ll)SPCTf0-LEN(C$)) : INPU 

TAN$:IFAN$=""THEN110 : rem 91 
115 D=VAL(AN$):GOT040 :rem 214 
120 PRINTLEFT$(S$,13)SPC(7)"[9 SPACES}" 

:rem 121 
125 PRINTLEFT$(S$,ll)SPC(9)"[8 SPACES}" 

:rem 126 
130 PRINTLEFT$(S$,12)SPC(9)"EN3E4 T3 

{DOWN} {5 LEFTHN3" :rem 125 
135 PRINTLEFT$(S$ , 13)SPC(9-LEN(B$))B;E 

:rem 194 
140 PRINTLEFT$(S$,ll)SPC(l0-LEN(C$)):INPU 

T"{RVS}";AN$:IFAN$=""THEN140 :rem 242 
145 GOT040 : rem 55 
150 FORI=l30T0254:POKES+2,I:GOSUB30 :NEXTI 

: POKES+2,0 :rem 183 
155 POKECM+P,2:GOSUB30:POKECM+P,5:GOSUB30 

: rem 66 
160 POKES+3,220 : POKESM+P,69:FORI=lT0290 : N 

EXTI : rem 46 
166 POKESM+P,64 : FORI=lT0250:NEXTI : rem 80 
170 POKESM+P,32 : POKES+3,0 : SC=SC- 50 :IFSC<0 

THENSC=0 :rem 27 
175 L=L-l:IFL=0THENL=l :rem 59 
180 P=3:M=0:PRINT"{CLR}":GOT0445 :rem 251 
185 POKESM+(M- l),32 : FORI=lT06 : POKECM+M,3: 

POKESM+M,60 : POKECM+P,5:POKES+2,200 
: rem 101 

190 POKESM+P,62:GOSUB30:POKESM+P,58 : POKEC 
M+M,6:POKESM+M,6l : GOSUB30 : rem 182 

195 POKESM+M,32:POKESM+P,32:POKES+2,0 : P=P 
- l :M=M-l: NEXTI : rem 167 

200 FORI=l2T09STEP- l:POKECM+I,5:POKESM+I, 
62:POKECM+9,6:POKESM+9,60 : GOSUB30 

:rem 146 
205 POKES+2,200:POKECM+9,3:POKESM+I,58 

:rem 6 

210 GOSUB30:POKES+2,0:POKESM+I,32:NEXTI 
: rem 187 

215 FORI=lT05 : PRINT"{HOME}{RVS}{DOWN} 
{RED}"TAB(7)"**100**":POKES+2,220:GOS 
UB25 : POKES+2,0 :rem 182 

220 PRINT" {HOME} {DOWN} {RVS} "TAB(6) II 
(8 SPACES} ":GOSUB2 5 :NEXTI:L=L+l 

:rem 139 
225 SC=SC+l00 :P=3:M=0:BC=BC+l : IFBC>31THEN 

BC=27 :rem 211 
230 POKECB,BC1PRINT"{CLR}{BLU}":PRINTLEFT 

$(S$,4)J$ 1rem 99 
235 POKE36869, 255 1 PRINT" {HOME} {DOWN} { PUR} 

(4 SPACES}??7?7?7???????{RVS} (RED}S" 
1rem 223 

240 POKESM+(P- l) ,32 : POKECM+P,5:POKESM+P,5 
9 : GOSUB25:POKESM+P,58 :rem 81 

245 IFSM+P=SM+l8THEN185 :rem 131 
250 POKESM+(M-l),32:POKECM+M,2 : POKESM+M,6 

l : GOSUB25 : POKECM+M,6:POKESM+M,60 
: rem 8 

255 IFPEEK(SM+M)=PEEK(SM+P)THEN150 : rem 76 
260 PRINTLEFT$(S$,17)SPC(7)"{CYN}LEVEL:"L 

"{BLU}" : rem 130 
265 PRINTLEFT$(S$,18)J$ :rem 68 
270 PRINTLEFT$(S$,20)" "N$"'S SCORE:"SC 

: rem 139 
275 PRINTLEFT$(S$,8)SPC(8)"{4 SPACES} 

{DOWN}{4 LEFT}{4 SPACES}{2 DOWN} 
{5 LEFT}{8 SPACES} " :GOT065 : rem 239 

280 POKE36869,240 : POKECB,254 : PRINT"{CLR} 
{RVS} {DOWN} {2 RIGHT} "N$"' SCOREBOARD 
{OFF}","{2 DOWN}{RIGHT}PROBLEMS:"PR-1 

:rem 235 
285 PRINT"{2 DOWN}{RIGHT}{GRN}RIGHT ANSWE 

RS:" R, " { 2 DOWN} {RIGHT} [RED} WRONG ANSW 
ERS : "W, II {2 DOWN} {RIGHT} {BLK}GRADE : "IN 
T(l00/(PR-l))*R"%" : rem 20 

290 INPUT" [ 2 DOWN} {RIGHT} PLAY AGAIN ( Y /N) 
" ;A$ :rem 11 

295 IFA$="Y"THENRUN : rem 146 
300 PRINT"{CLR}" :FORI=lT08 :PRINT"{DOWN} 

{2 RIGHT} {RED}G 0 0 D B Y E 1 1 ":GOSU 
B25 : NEXTI:END : rem 91 

305 FORF=7632T07679:READA:POKEF,A:NEXTF 
:rem 198 

310 DATA24,60 , 110 ,126 , 126,l26,60,24 
:rem 215 

315 DATA56,124,95 , 248,224,248,l27,56 
: rem 48 

. 320 DATA60,126,255,219,255,255,169,169 
:rem 146 

325 DATA60,l26,255,219,255,255,90,l80 
: rem 89 

330 DATA120,ll6,30,14,30,124,120,0 
:rem 148 

335 DATA0,0,0,14,14,14 , 0,0 : rem 8 
340 FORK=7424T07-431: READA: POKEK,A:NEXTK 

: rem 197 
345 DATA, , ,,,,,0 : rem 26 
350 POKECB,250:POKE36869 , 255 : PRINTLEFT$(S 

$,11)"{2 RIGHT}(BLU}M {GRN}U{RED} N 
[ BLU}C [BLK}H {GRN}M [RED}A {BLU}T 
{CYN}H" : rem 223 

355 READF:IFF=-1THEN375 :rem 119 
360 POKES+2,F:GOSUB30:POKES+2,0 : GOSUB30:G 

OT0355 :rem 169 . 
365 DATA195,209,219,225,225,225,225 

: rem 250 
370 DATA219,219,219,209,219,209,195,-l 

: rem 139 
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375 FORI=0T015 : PRINTMID${S$,2,10)SPC(I)" 
(SPACE} (CYN}= (RED} <(2 SPACES} (GRN}: II 
;:GOSUB35 : rem 106 

380 PRINTMID$ ( S$, 2I10 )SPC{ I) II (BLU} < 
(PUR}=(2 SPACES}{GRN} ;": POKES+2,200 : G 
OSUB35:POKES+2,0 :NEXTI :rem 90 

385 PRINTMID$(S$,2 , 10)SPC{l5)"(8 SPACES}" 
: rem 191 

390 POKECB,254:POKE36869,240:PRINT"(CLR} 
{3 DOWN}{BLU}":A$="WHAT IS YOUR NAME " 
:GOSUB55 :rem 198 

395 PRINTLEFT$ ( S$ I 9): PRINT II ( GRN} II: INPUTN$ 
:PRINT"{BLU}" :rem 57 

400 PRINT"(CLR}"LEFT${S$,6) : A$ = "WHAT WOUL 
D YOU" :GOSUB55 : rem 113 

405 PRINTLEFT$(S$,8):A$="LIKE TO PRACTICE 
," : GOSUB55 : PRINTLEFT${S$,10):A$=N$+" : 
" :rem 134 

410 GOSUB55 :PRINTLEFT$(S$,12):A$="(RED}l) 
(GRN}ADDITION":GOSUB55 :rem 16 

415 PRINTLEFT$ { S$, 14): A$=" (RED} 2) (GRN) SUB 
TRACTION" :GOSUB55 :rem 246 

420 PRINTLEFT$ { S$, 16): A$=" (RED} 3) (GRN} DIV 
ISION" : GOSUB55 :rem 12 

425 PRINTLEFT$(S$ ,18) :A$=" (RED}4) (GRN}MUL 
TIPICATION(BLU}" : GOSUB55 :rem 176 

430 GETQ:IFQ<lORQ>4THEN430 : rem 121 
435 PRINT"(CLR}(2 DOWN}{RIGHT}LEVEL {l-9) 

?" :rem 222 
440 GETL:IFL<l0RL>9THEN440 :rem 113 
445 GOT0230 : rem 107 

Program 2: Munchmath, 64 Version 
100 POKE56,48 : CLR: PRINT"{CLR}":SM=l073:CM 

a55345 : L=l:BC=3 :rem 142 
110 FORI=0T027:POKE54272+I ,0 :NEXT:POKE542 

96,15:POKE54277,18 : POKE54278,165 
: rem 56 

120 S$=" (HOME}( 21 DOWN}": SF .. 54272 :WV=5427 
6 :rem 67 

130 J$="9999999999999999999999 ":P=3:GOT09 
00 :rem 111 

140 :rem 207 
150 FORT=lT0300 : NEXT:RETURN : rem 8 
160 FORT=lT040:NEXT:RETURN : rem 218 
170 FORT=lT090:NEXT:RETURN : rem 224 
180 :rem 211 
190 D=VAL(AN$):IFASC{AN$)=81ANDPR>lTHEN80 

0 : rem 247 
200 IFINT{ D) <>INT{ C)ORAN$> "9"THEN230 

: rem 109 
210 P=P+l : R=R+l:M=M+l:SC=SC+l0:POKESF,223 

:POKESF+l,29:POKEWV,17 : rem 67 
220 FORT=lT05:NEXT : POKEWV,16 : GOT0700 

: rem 65 
230 M=M+l:W=W+l:PRINTLEFT${S$,10)SPC{20-L 

EN(C$))"{RVS}(RED} "C"(5 SPACES)" 
: rem 10 

240 POKESF+l,8 :POKESF, 100:POKEWV,33 : GOSUB 
150 : POKEWV,32:GOT0720 :rem 136 

250 : rem 209 
260 POKESF+l,40 :POKEWV,17 : rem 246 
270 GOSUB160:POKEWV,16:GOSUB160:RETURN 

: rem 196 
280 : rem 212 
290 PR=PR+l : A=INT{RND(l)*5*L)+l : rem 3 
300 B= INT{RND(l)*5*L)+l:IFB>ATHENA=A+B 

:rem 202 
310 E=INT(A*B) :A$=STR$(A):B$~STR${B) 

:rem 23 
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320 IFQ=lTHENC=A+B:X=43:GOT0360 :rem 130 
330 IFQ=2THENC=A- B:X=45 : GOT0360 : rem 136 
340 IFQ=3THENC=A:GOT0410 :rem 223 
350 C=E : X=88 : rem 156 
360 C$=STR$(C):PRINTLEFT${S$ ,7)SPC{20-LEN 

(A$))"{RVS}"A : rem 33 
370 PRINTLEFT${S$,8)SPC{l8-LEN(B$))"{RVS} 

"CHR$(X)B"(OFF}(DOWN}(3 LEFT}999" 
:rem 176 

380 PRINTLEFT$(S$,10)SPC{l9- LEN{C$)):GOSU 
Bl230 : IFAN$=""THEN380 :rem 120 

390 D=VAL{AN$):GOT0190 :rem 17 
4·00 . : rem 206 
410 PRINTLEFT$(S$,12)SPC{l6)"(9 SPACES}" 

:rem 170 
420 PRINTLEFT$(S$,10)SPC{l8)"(8 SPACES}" 

:rem 171 
430 PRINTLEFT$ ( S$, 11) SPC { 19) " 7777": PRINTS 

PC(l8)"8" :rem 109 
440 PRINTLEFT$(S$,l2)SPC{l8- LEN{B$))" 

{RVS)"B;E : rem 70 
450 PRINTLEFT$(S$,10)SPC{l9-LEN(C$)):GOSU 

81230 : IFAN$=" "THEN450 :rem 116 
460 GOT0190 :rem 109 
470 :rem 213 
480 POKEWV,17:FORI=4T033:POKESF+l,I:GOSUB 

160:NEXT:POKEWV,l6 :rem 54 
490 POKECM+P,2:GOSUB160:POKECM+P,5:GOSUB1 

60 :re m 172 
500 POKESF+ l,14:POKEWV,33:POKESM+P,69 : FOR 

I=lT0230:NEXT :re m 154 
510 POKESM+P, 6 4 : FORI = lT0250:NEXT :re m l 
520 POKESM+P, 32:POKEWV,32 : SC=SC-50: I FSC<0 

THENSC=0 :rem 75 
530 L=L-l: IFL=0THENL=l :rem 54 
540 P=3:M=0:PRI NT"{CLR}" : GOT01210 : rem 34 
550 : rem 212 
560 POKESM+M-l,32 : FORI=lT06:POKECM+M, 3 :PO 

KESM+M,60 : POKECM+P,5 :rem 58 
570 ?POKESF+l,14 : POKEWV,129 :rem 47 
580 POKESM+P,62 : GOSUB160:POKESM+P,58 : POKE 

CM+M,6:POKESM+M,6l:GOSUB160 :rem 33 
590 POKESM+M,32:POKESM+P,32:POKEWV,128:P= 

P-l:M=M-l:NEXT : rem 197 
600 FORI=l2T09STEP-l:POKECM+I,5:POKESM+ I , 

62:POKECM+9,6:POKESM+9,60 : GOSUB160 
:rem 202 

610 POKESF+l, 1 4 : POKEWV,129:POKECM+9,3:POK 
ESM+I,58 : rem 252 

620 GOSUB160 : POKEWV,128:POKESM+I , 32 : NEXT 
: rem 19 

630 FORI=lT05 : PRINT"{HOME}(RVS}{DOWN} 
{RED)"TAB(l5)"** 100 **" : POKESF+l,15: 
POKEWV,33 : rem 15 

640 GOSUB150:POKEWV,32 :rem 87 
650 PRINT" (HOME}(DOWN}{RVS)"TAB(lS)" 

{9 SPACES)" : GOSUB150:NEXT:L=L+l 
:rem 168 

660 SC=SC+l00:P=3 :M=0:BC=BC+l:IFBC>31THEN 
BC=7 :rem 164 

670 REM SETUP :rem 18 
680 POKE53280,BC : POKE53281,l:PRINT"{ CLR) 

{BLU}":PRINTLEFT${S$,3)SPC(9)J$ 
:rem 33 

690 POKE53272,28 : PRINT"(HOME)"SPC(l3)" 
{DOWN} ( PUR} ?????????????? (RVS} {RED} S" 

:rem 132 
700 POKESM+P-l,32:POKECM+P,5:POKESM+P,59: 

GOSUB150 : POKESM+P,58 :rem 48 
710 IFSM+PaSM+l8THEN560 :rem 125 
720 POKESM+M-l,32:POKECM+M,2 : POKESM+M,61: 



GOSUB150:POKECM+M,6:POKESM+M,60 
:rem 232 

730 IFPEEK(SM+M)=PEEK(SM+P)THEN480 : rem 80 
740 PRINTLEFT$(S$,16)SPC(l6)"(RVS}(CYN}LE 

VEL:"L"(BLU}" :rem 198 
750 PRINTLEFT$(S$,17)SPC(9)J$ :rem 178 
760 PRINTLEFT$(S$,19)"(RVS) 11 SPC(l2)N$"'S 

(SPACE)SCORE: 11 SC :rem 67 
770 PRINT LEFT$ ( S$, 7) SPC( 17) II { 4 SPACES} II : p 

RINTSPC(l7) 11 (4 SPACES)":PRINTSPC(l3)" 
{DOWN){8 SPACES)" : rem 233 

780 GOT0290 :rem 115 
790 :rem 218 
800 POKE53272,2 l :POKE53280, 6 :POKE53281,7 

:rem 245 
810 PRI NT 11 (CLR}{DOWN}(RVS) 11 SPC(l3- LEN(N$) 

/ 2)N$"'S SCOREBOARD" : rem 255 
820 PRINTSPC(l4)"{2 DOWN)PROBLEMS:"PR-1 

: rem 199 
830 PRI NTSPC(l2)"{2 DOWN){GRN)RIGHT ANSWE 

RS:"R:PRINTSPC(l2)"{2 DOWN}(RED)WRONG 
ANSWERS:"W :rem 151 

840 PRINTSPC(l4)"{2 DOWN){BLK)GRADE: " INT( 
R/ (PR-1)*100) 11 %11 :rem 138 

850 PRI NTSPC(l2)"{2 DOWN)PLAY AGAIN (Y/ N) 
?":POKE198,0 :rem 141 

860 GETA$ : IFA$<>"Y"ANDA$<>"N"THEN860 
:rem 57 

870 IFA$= 11 Y11 THENPR=0:R=0:W=0:SC=0:GOT0110 
0 :rem 20 

880 END :rem 119 
890 :rem 219 
900 FORF=55T063:FORI=0T07:READA : POKEF*8+I 

+12288,A: NEXT:NEXT :rem 213 

910 FORI=0T07:POKE32*8+I+l2288,0:NEXT 
:rem 186 

920 :rem 213 
930 POKE53281,2 : POKE53281,7 :rem 251 
940 PRINTLEFT$(S$,10)SPC(ll)"{BLU}M {GRN} 

U{RED) N {BLU)C {BLK}H {GRN}M {RED}A 
{SPACE} {BLU)T {GRN}H11 :rem 207 

950 POKE56334,PEEK(56334)AND254:POKE1,PEE 
K(l)AND25l : Z=l3312:Y=53248 :rem 96 

960 FORI=0T0519:POKEI+Z,PEEK(I+Y):NEXT:FO 
RI=664T0671: POKEI+Z, PEEK( I+Y) : NEXT 

: rem 68 
970 POKE1,PEEK(l)OR4 : POKE56334 , PEEK(56334 

) ORl : rem 143 
980 POKE53272,28:PRINTLEFT$(S$ , 10)SPC(ll) 

11 {RVS){BLU}M {GRN}U{RED} N {BLU}C 
{BLK}H {GRN}M {RED}A {BLU}T {GRN}H" 

:rem 231 
990 : rem 220 
1000 READF , G:IFF=-1THEN1040 :rem 52 
1010 POKESF+l,F:POKESF,G:POKEWV,33:GOSUB1 

60 : POKEWV,32:GOSUB160 :rem 190 
1020 GOT01000 :rem 189 
1030 : rem 254 
1040 GOSUB150:FORI=4T024:PRINTLEFT$(S$,10 

)SPC(I) 11 (CYN)= (RED)<{2 SPACES} 
{GRN) : 11 ; : GOSUB170 : rem 7 

1050 PRINTLEFT$(S$,10)SPC(I) 11 {BLU}< 
(PUR)={2 SPACES}{GRN}; 11 :rem 72 

1060 POKESF,195:POKESF+l,17:POKEWV,17:GOS 
UB170:POKEWV,16:NEXT : rem 106 

1070 PRINTLEFT$(S$,10)SPC(24)"{8 SPACES}" 
: rem 218 

1080 POKE53280,5:POKE53281,7 : POKE53272,21 
:rem 37 

1090 PRINT" {CLR) 11 SPC(8) 11 (3 DOWN}(BLU}WHAT 

IS YOUR NAME";:GOSUB260:INPUTN$ 
:rem 60 

1100 PRINT 11 (CLR}(BLU} 11 SPC(l3)"(5 DOWN}WHA 
T WOULD YOU" :GOSUB260 :rem 135 

1110 PRINTSPC(ll)"(DOWN}LIKE TO PRACTICE, 
{DOWN) 11 :GOSUB260 :rem 224 

1120 PRINTSPC(20-LEN(N$)/2)N$" : " : GOSUB260 
: rem 92 

1130 PRINTSPC( 14) 11 {DOWN} (RED) l) (GRN) ADDIT 
ION" : GOSUB260 :rem 117 

1140 PRINTSPC( 14)" {DOWN} {RED) 2) {GRN) SUBTR 
ACTION 11 :GOSUB260 :rem 121 

1150 PRINTS PC( 14)" {DOWN) {RED} 3) { GRN) DIVIS 
ION":GOSUB260 : rem 146 

1160 PRINTSPC(l4)"{ DOWN}{RE0}4){GRN)MULTI 
PICATION{BLU]":GOSUB260 :rem 48 

1170 GETA$:Q=VAL(A$): I FQ<lORQ>4THENll70 
: rem 82 

1180 PRINTLEFT$(S$,Q*2+10)SPC(l4)"{RVS}"M 
ID$(STR$(Q),2) :rem 49 

1190 PRINTLEFT$(S$,20)SPC(l4)"LEVEL (l- 9) 
? 11 : rem 124 

1200 GETA$:L=VAL(A$):IFL<lORL>9THEN1200 
:rem 60 

1210 GOT0680 :rem 155 
1220 :rem 255 
1230 PRINT"{RVS)? ";:AN$="" : POKE198,0 

:rem 248 
1240 GETZA$ : IFZA$=""THEN1240 :rem 101 
1250 ZL=LEN(AN$):IFZA$=CHR$(20)ANDZLTHENP 

RI NTZA$;:AN$=LEFT$(AN$,ZL-l):rem 227 
1260 IFZA$=CHR$(13)THENPRINT:RETURN 

: rem 224 
1270 IFZA$<> " Q"AND(ZA$< 11 0"0RZA$> 11 9")0RZL= 

5THEN1240 :rem 132 
1280 PRINTZA$; : AN$=AN$+ZA$ : GOT01240 

:rem 83 
1290 :rem 6 
1300 DATA 0,0,0,0,0,0,255,255 :rem 106 
1310 DATA 3,3,3,3,3,3,3,3 :rem 171 
1320 DATA 0,0,255,255,255,255,0,0 :rem 68 
1330 DATA 24,60,110,126,126,126,60 , 24 

:rem 10 
1340 DATA 56,124,95,248,224,248,127,56 

:rem 95 
1350 DATA 60,126,255,219,255,255,l69,l69 

: rem 198 
1360 DATA 60,126,255 , 219,255,255,90,l80 

:rem 137 
1370 DATA 120 , 116,30,14,30,124,120,0 

:rem 201 
: rem 57 1380 DATA 0,0,0,14,14,14,0,0 

1390 :rem 7 
DATA 16,195,22,96,28,49,33 , l25,33,l2 
5,33 , 125,33,125 :rem 195 
DATA 28,49,28,49,28,49,22,96,28,49,2 
2,96,16,195,-1,0 : rem 10 

1400 

1410 

64 Timepiece 
(Article on page 84). 

BEFORE TYPING ... 
Before typing in programs, please refer to "How 
To Type COMPurET's Gazette Programs," "A 
Beginner's Guide To Typing In Programs," and 
"Tne Automatic Proofreader'' that appear before 
the Program Listings. 
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10 S=54272 : rem 245 
12 FORL=STOS+24:POKEL,0 : NEXT :rem 55 
14 POKES+5,9:POKES+l5,30 : POKES+l2,9 

:rem 55 
20 POKE657,0:POKE53280,6 :rem 92 
30 DIMA(40),B(48) :rem 94 
40 POKE53280,l:POKE5328l,l:C=54272 

: rem 121 
50 PRINT" { CLR}{ RVS}{ BLK) "TAB( 13) "64 TIMEP 

IECE{OFF)":PRINTTAB(7)"{DOWN}TO SET TI 
ME,PRESS ANY KEY" :rem 143 

60 PRINT"(DOWN)[3 SPACES}WHEN(2 SPACES}EN 
TERING(2 SPACES}TIME, GIVE HOURS AND M 
INUTES IN THI S MANNER:"; :rem 234 

70 PRINT"{RED}{2 DOWN}(9 LEFT}915(RVS}RET 
URN(OFF} OR(l3 LEFT)"; : rem 243 

80 PRINT"(RED}(DOWN}l23l(RVS)RETURN(OFF}" 
:PRINTTAB(92)"(PRESS ANY KEY)" : rem 254 

83 POKE198,0 : rem 152 
85 GETA$:IFA$=""THEN85 : rem 253 
90 GOSUB1000 :rem 170 
100 REM DRAW CLOCK : rem 15 
101 PRINT" {HOME} (BLK) {8 SPACES} {RVS} 

(24 SPACES}(OFF}" : rem 170 
102 FORI=lT023:PRINTTAB(8)"{RVS} (OFF)"TA 

B(3l)"{RVS} (OFF}" : NEXT :rem 53 
103 PRINT" (8 SPACES)(RVS}{24 SPACES)(OFF} 

; : rem 68 
105 PRINT"{HOME}(2 DOWN}(RED}{RVS)"TAB(21 

)"(9 SPACES}" :rem 153 
110 PRINT"(BLK){3 DOWN}{9 RIGHT}{RVS} 

(2 SPACES}(UP}(LEFT)fOFF}~D~[RVS} 
(DOWN}l234(RED}{8 SPACES)" :rem 178 

120 PRINT" (4 DOWN} (9 RIGHT} (BLK} (RVS} 112 
2334455 (RED}( 5 SPACES}" :rem 105 

130 PRINT"{9 RIGHT}(BLK}(RVS)50505050505 
{RED}(S SPACES} " :rem 86 

140 PRINT" (9 RIGHT} (BLK} {4 DOWN} (RVS} 
{9 SPACES}lll(RED}(5 SPACES}" 

150 PRINT"(9 RIGHT}(BLK}(RVS)l23~56789012 
(RED}(4 SPACES}(OFF}£" :rem 213 

160 PRINTTAB(26) II (RED} (RVS}£{ DOWN} 
{2 LEFT}£(0FF)£{DOWN}(3-LEFT}(RVS} 
£{OFF}£"- - : rem 220 

170 PRINTTAB(9)"{DOWN}(BLU}(S SPACES}QQQQ 
QQQQQQQQQQQQ(S UP}";:POKE1974,811POKE 
1974+C,6 : rem 251 

200 U=0 : rem 84 
210 FORI=l974T01094STEP-40 : A(U)=I : U=U+l:N 

EXT : rem 176 
212 FORI=l093T01084STEP- l:A(U)=I : U=U+l:NE 

XT : rem 118 
214 FORI=ll23T01243STEP40:A(U)=I:U=U+l : NE 

XT :rem 117 
216 FORI=l242T01239STEP-l:A(U)=I : U=U+l:NE 

XT : rem 120 
218 U=l : rem 94 
220 FORI=l235T01247:B(U)=I:U=U+l : NEXT 

:rem 219 
222 FORI=l287T01447STEP40:B(U)=I : U=U+l:NE 

XT :rem 134 
224 B(U)=l448:B(U+l)=l449 : U=U+2 :rem 153 
226 FORI~l489T01689STEP40:B(U)=I : U=U+l:NE 

XT : rem 150 
227 B(U)=l690:B(U+l)•l730:B(U+2)=1770:B(U 

+3)=1809 : rem 48 
228 B(U+4)=1848 : B(U+5)=1887:B(U+6 )=1926 : G 

OT0900 : r em 42 
300 REM START OF BALL MOVEMENT ROUTINE 

310 FORX=0T0 40 
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:rem 70 
: rem 71 

320 POKEA( X),8l:POKEA(X)+C, 6 : rem 102 
325 IFX> 22THENPOKEA(X-l) , 32 : rem 90 
330 IFX>lANDX<24THENPOKEA(X-l),99:POKEA(X 

- l)+C,6 : rem 126 
340 IFX>2THENPOKEA(X- 2),32 :rem 38 
350 GOSUB2000:NEXT:POKE1974,8l:POKE1974+C 

, 6 : rem 52 
400 REM CONTINUE TO MINUTES :rem 165 
410 L=A(40) :rem 20 
420 IFPEEK(L-1)=81THEN500 :rem 175 
430 L=L- l : POKEL+l,32 : POKEL,8l : POKEL+C,6:I 

FPEEK(L-1)=81THEN900 :rem 146 
440 IFL=A(40)-4THEN900 :rem 207 
450 GOSUB2010:GOT0430 :rem 230 
460 POKES+4,20 : POKES+ll,20 : POKES+24,0 

:rem 137 
500 REM MINUTES FULL,(9 SPACES}GOTO S ' S 

:rem 229 
505 Z=l447 : rem l 
510 FORX=ST022:POKEB(X),8l : POKEB(X)+C,6:P 

OKEB(X-5),32 : GOSUB2040:NEXT : rem 155 
520 FORX=23T038:POKEB(X),8l : POKEB(X)+C,6 

:rem 147 
525 ZcZ-l:IFPEEK(Z)<>81ANDZ>l432THENPOKEZ 

,8l:POKEZ+C,6:POKEZ+l,32 :rem 44 
530 POKEB(X- 4 ), 32:GOSUB2080:NEXT : POKES+4, 

20 : POKES+ll,20:POKES+24,0 :rem 202 
600 IFPEEK( 1444) <>81 THEN900: REM OR 5 'S AR 

E FULL :rem 140 
605 Z=l435 : rem 255 
610 POKE1444,8l:POKE1444+C,6 :GOSUB2080 

:rem 178 
612 FORX=l445T01447 : POKEX,8l:POKEX+C,6:PO 

KEX- 12,32:GOSUB2080:NEXT :rem 28 
620 FORX=l8T028:POKEB(X),8l:POKEB(X)+C,6 

: rem 151 
630 Z=Z+l:POKEZ,32 :GOSUB2060:NEXT :rem 53 
640 FORX=29T037:POKEB(X),8l : POKEB(X)+C,6 : 

POKEB(X- 12),32 : rem 16 
650 GOSUB2040:NEXT :rem 90 
659 Z=B(37-ll) :rem 199 
660 FORX=37T044:POKEB(X),8l:POKEB(X)+C,6 : 

POKEB(X-11),32 :rem 14 
670 Z=Z- l:IFPEEK(Z)<>81THENPOKEZ,8l:POKEZ 

+C , 6 : POKEZ+l,32 :rem 248 
680 GOSUB2040:NEXT : rem 93 
690 IFZ-1>1672ANDPEEK(Z- 1)<>81THEN692 

:rem 168 
691 GOT0695 : rem 125 
692 Z=Z- l:POKEZ,8l : POKEZ+C,6 : POKEZ+l , 32 : G 

OSUB2015 : GOT0690 :rem 31 
695 POKES+4, 20: POKES+ll, 20: POKES+24, 0 

:rem 147 
700 IFPEEK(l685)<>81THEN900 : rem 27 
710 REM HOURS ARE FILLED UP :rem 58 
720 FORX=l686T01690 : POKEX,8l:POKEX+C , 6 : PO 

KEX- 12,32 :rem 38 
730 GOSUB2100 : NEXT :rem 86 
740 FORX=lT012:POKEB(X+26),8l : POKEB(X+26) 

+C,6:POKE1678+X,32 :rem 212 
750 GOSUB2100:NEXT :rem 88 
760 FORX=lT07 : POKEB(27+X),32:GOSUB2110 : NE 

XT : rem 148 
900 REM TIME FOR ACTION : rem 81 
905 POKES+4,20:POKES+ll,20:POKES+24,0 

: rem 141 
910 IFRIGHT$(TI$,2)>"57"THEN300 :rem 235 
920 GETA$ : IFA$<>'"'THENRUN :rem 240 
930 GOT0900 : rem 110 
1000 REM TIME SETTING ROUTINE :rem 24 
1010 PRINT"(CLR) "TAB(53)"TIME?(HOME} " TAB( 



.. 

.. 

r 

,.. 

90)"(IN 3 OR 4 DIGITS) " :rem 4 
1020 INPUTA$ :rem 184 
1030 A$="0"+A$:A$=RIGHT$(A$,4) : rem 254 
1040 A=VAL(LEFT$(A$,2)):B=VAL(RIGHT$(A$,2 

) ) : D=INT(B/5) : B=B-5*D :rem 229 
1045 IFA>l20RD>llTHEN1000 :rem 176 
1050 REM SETTING CLOCK : rem 52 
1055 PRINT" [ CLR}" : rem 4 7 
1060 FORX=lTOA:POKE1672+X,8l:POKE1672+X+C 

,6 : NEXT : REM HOURS :rem 93 
1070 X=0 :rem 141 
1080 X=X+l: IFX>BTHEN1100 :rem 164 
1090 POKE1234+X,8l : POKE1234+X+C ,6:GOT0108 

0:REM MINUTES :rem 224 
1100 X=0 :rem 135 
1110 X=X+l:IFX>DTHEN1130 :rem 163 
1120 POKE1432+X,8l:POKE1432+X+C,6:GOT0111 

0 :rem 145 
1130 GOT0100 :rem 143 
2000 REM SOUND :rem 47 
2005 GOT02020 : rem 196 
2010 IFX=37THEN21 90 :rem 76 
2015 POKES+24,10:POKES+ll,2l:FORV=lT04:PO 

KES+8,130 :rem 219 
2017 FORW=lT02:NEXT:POKES+8,240:NEXT:RETU 

RN :rem 56 
2020 IFX<24THENFORY=lT055 :NEXT :RETURN 

:rem 202 
2030 IFX>33ANDX<37THENPOKES+4,20:POKES+ll 

,20:RETURN : rem 176 
2035 GOT02010 :rem 198 
2040 IFPEEK(l447)•81THENGOT02190 : rem 117 
2060 IFPEEK(l689)=81THENGOT02190 :rem 127 
2080 IFPEEK(B(29))=81THENGOT02190:rem 167 
2085 IFPEEK(B(32))=81THENGOT02190:rem 166 
2090 IFPEEK(B(26))=81THENGOT02190:rem 165 
2100 IPPEEK(l770)=81THENGOT02190 :rem 113 
2110 IFPEEK(l926)=81THENGOT02190 :rem 117 
2120 GOT02015 : rem 198 
2180 IFX>4THEN2015 :rem 27 
2190 POKES+24,15:POKES+4,211POKES+l,l30:F 

ORY•lT09 : NEXT :rem 48 
2195 POKES+4,20 : POKES+ll , 20 : FORY•lT060:NE 

XTzRETURN :rem 155 

64 Aardvark Attack 
(Article on page 82.) 

BEFORE TYPING ... 
Before typing in programs, please re. fer to "How 
To Type COMPUTE!'s Gazette Programs,"" A 
Beginner's Guide To Typing In Programs," and 
"The Automatic Proofreader'' that appear before 
the Program Listings. 

100 PRINT"(CLR}" : S=54272:FORI=0T024:POKES 
+I,0:NEXT:Sl=S+7:S2=S+l4:POKES+24,15 

:rem 22 
110 POKE53280,2 : POKE53281,14:GOSUB720 

:rem 113 
120 PRINT"{CLR}{2 DOWN}(BLK} INSTRUCTIONS 

(Y/N)?" : rem 196 
130 GETG$: IFG$=" "THEN130 : rem 87 
140 IFG$="Y"THENGOSUB880 :rem 184 
150 PRINT" (CLR} "SPC(9) II [DOWN} (BLK} {RVS} 

{3 SPACES)AARDVARK(2 SPACES}ATTACK 
(3 SPACES} " :rem 101 

160 

170 

180 

PRINTSPC(l0)"(2 DOWN}{WHT}ALPHANUMERI 
C WEAPONS" : rem 189 
PRINTSPC(l4)"(4 DOWN}{WHT}WHICH LEVEL 
? II: PRINTS PC( 10) II (DOWN} (BLK) ( l : NOVICE 
{2 SPACES}9:EXPERT)" : rem 135 
GETHF$ : IFHF$<"l"ORHF$>"9"THEN180 

190 HF=INT(2 . 5f(9-VAL(HF$))) 
200 SC=0 : GOSUB790 

:rem 45 
:rem 49 

:rem 239 
:rem 205 210 

220 REM NEW LETTER :rem 50 
230 GOSUB820 :POKE56334 ,PEEK( 56334 )AND25 4: 

POKE1,PEEK(l)AND251 :rem 10 
240 FORI=0T03 : FORJ=0T03 : C(I,J)=0 : NEXT :NEX 

T :rem 163 
250 L=INT(RND(l)*26+l):B=53248+L*8 : F=0 

: rem 53 
260 FORI=0T03 : rem 11 
270 F=ABS(F-l) :T=PEEK(B+2*I+l - F) :rem 9 
280 FORJ=0T03:M=(FNM(J)ANDT) / (4fJ):C(I,J) 

=C(I,J)+INT(M*(4fF)):NEXT : rem 191 
290 IFFTHEN270 : r em 56 
300 NEXT :POKE1,PEEK(l)OR4 : POKE56334,PEEK( 

56334)0Rl :rem 251 
310 : rem 206 
320 REM FLASHING :rem 197 
330 POKES+5,0:POKES+6,240: POKES ,0:POKES+l 

,0 : POKES+4,33 : rem 236 
340 FORY=lT070 : Z=INT(RND(l)*l0) : ZZ=l037+Z 

:POKEZZ+54272,l:POKEZZ,160 :rem 81 
350 POKES+l,RND(l)*l5+10:POKEZZ+54272,0 :N 

EXT :POKES+4,8 :rem 196 
360 FORI=0T03 : FORJ=0T03 : POKE1135-J+40*I,S 

(C(I,J)):NEXT:NEXT :rem 123 
370 LF=0:FH=0:SH=0 :rem 16 
380 :rem 213 
390 REM START ATTACK :rem 198 
400 POKES1+5 , 0:POKES1+6,240 : POKES1 ,0 : POKE 

Sl+l,0:POKES1+4,17 : POKE198,0 :rem 72 
410 FORX=lT018 : POKESl+l,(19- X)*7 :rem 100 
420 GETG$:IFG$=""THEN480 :rem 97 
430 IFLFTHEN460 : rem 129 
440 IF(ASC(G$)-64)<>LTHEN480 : rem 51 
450 LF=l :FH=X:N=S : GOSUB1010 : rem 138 
460 IFVAL(G$ )-1 <>ZAND(G$< > "0"0RZ=9 )THEN48 

0 :rem 179 
470 SH=X:POKE198,0:GOT0590 :rem 67 
480 FORY=lTOHF : NEXT:POKE(l037+Z+X*40),81+ 

LF*l28:NEXT : POKES1+4,8 :rem 79 
490 :rem 215 
500 REM LOSE ROUND : rem 52 
510 POKE198,0:N=S2:GOSUB1010:FORI=2T018:P 

OKE53280,IAND15:NEXT 
520 FORXX=0T03:PB= (l797+Z+(40*XX)):IFPEEK 

(PB)<>32THEN540 :rem 90 
530 NEXT:GOT0620 : rem 226 
540 IFXX=30RLFTHEN560 :rem 69 
550 POKEPB+40, 32 : r em 123 
560 POKEPB,32:GOT0230 :rem 245 
570 :rem 21 4 
580 REM SCORING :rem 150 
590 N=S2:GOSUB1010 : POKES1+4,8:SC=SC+I NT(( 

500- 5*FH-2*SH) / SQR(HF)):GOT0230 
:rem 20 

600 :re m 208 
610 REM LOSE ROUTINE :rem 212 
620 FORY=lT0100:POKE53280,RND(l)*255:POKE 

53281,RND(l) *255:NEXT :rem 122 
630 POKE53280,2:POKE53281,14:PRINT"(CLR} 

(DOWN} (BLK} " ; : FORI=lT038:PRINT"*"; :N 
EXT :rem 110 
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640 

650 

660 

670 

PRINTS PC ( 12) " {DOWN} ( WHT} SORRY, YOU LO 
ST." : rem 83 
PRINTSPC(l3)"{3 DOWN}(BLU}YOUR SCORE" 
;SC : rem 245 
PRINTSPC(l5) " {DOWN}AT LEVEL " ;HF$ 

: rem 21 
PRINTS PC ( 11) " ( 3 DOWN) ( BLK) PLAY AGAIN 
(SPACE}(Y/ N)?" :rem 198 
GETY$ : IFY$=" "THEN680 : rem 143 
IFY$="N"THENPRINT"{CLR)":END : rem 30 
GOT0150 :rem 102 
. : rem 210 
DIMS(l5),C(3,3) : rem 207 
DEFFNM(X)=3*(4fX) : rem 200 

Connect The Dots 
(Article on page 88.) 

BEFORE TYPING ... 
Before typing in programs, please refer to "How 
To Type COMPUTE!'s Gazette Program s," "A 
Beginner's Guide To Typing In Programs," and 
"The Automatic Proofreader'' that appear before 
the Program Listings. 

Program I: 

680 
690 
700 
710 
720 
730 
740 FORX=0T015:READS(X) : NEXT : RETURN 

:rem 53 Connect The Dots - VIC Version 

750 DATA32,108,123,98,124,225 , 255,254 

760 

770 
780 
790 
800 

810 

820 

830 

840 

850 

:rem 86 
DATA126,127,97 , 252,226,251,236,l60 

: rem 139 
: rem 216 

REM SCREENS :rem 150 
PRINT"{CLR)" :rem 4 
POKE214,18:PRINT:PRINTSPC(l0)"{BLK) 
E0~(2 SPACES}l234567890(2 SPACES} 
Ew~ LEVEL "HF$ :rem 130 
FORX=lT04:PRINTSPC(l0)"EQ~ 
(2 SPACES}(BLU}(RVS){l0 SPACES}(OFF} 
(BLK)(2 SPACESHW~":NEXT :rem 234 
PRINT"(HOME}"SPC(l0)"{BLK}EO~ 
(2 SPACES}(RED)**********{2 SPACES} 
{ BLKHW~" : rem 152 
PRINT" {HOME}" : FORI=l T06 : PRINTS PC( 27)" 
(RED}{RVS}{6 SPACES}":NEXT : rem 130 
PRINT"(HOME}(DOWN}" : FORI=lT04 : PRINTSP 
C(2B)"{BLK}{RVS}{4 SPACES)" : NEXT 

:rem 7 
PRINT"[HOME}":FORI=lT0 18 : PRINTSPC(l0) 
"[BLK}E0~{2 SPACES}{ CYN}{l0 SPACES} 
{BLK)(2 SPACESHW~":NEXT : rem 158 

860 POKE214,16:PRINT:PRINTSPC(27)"SCORE"S 
C: RETURN :rem 149 

870 :rem 217 
880 REM INSTRUCTIONS :rem 57 
890 PRINT" {CLR} {DOWN} ( BLK) "i: FORI=lT038: 

PRINT"*"; :NEXT:PRINT :rem 119 
900 PRINT" (DOWN}ANDROMEDAN AARDVARKS ARE 

{SPACE}ATTACKING EARTH" :rem 213 
910 PRINTSPC(6)"{DOWN)(WHT}THEY HAVE 26 K 

INDS OF BOMBS" : PRINTSPC(l8)"{DOWN}AND 
" : rem 196 

920 PRINTSPC(6)"{DOWN}THEY'RE ATTACKING l 
0 CITIES I" : rem 187 

930 PRINT" (3 DOWN} (BLK} YOUR ALPHANUMERIC 
RADAR CAN SAVE EARTH" : rem 215 

940 PRINTSPC(4)"{3 DOWN)(WHT}FIRST: RECOG 
NIZE THE BOMB (A-Z)" :rem 147 

950 PRINTSPC( 7)" (DOWN}THEN: SAVE THE CITY 
(0-9)" : rem 135 

960 PRINTS PC( 9) " { 2 DOWN) ( BLK} (RVS} HI'r ANY 
KEY TO PLAY" : rem 51 

970 GETG$: IFG$ = " "THEN970 : rem 11 l 
980 RETURN :rem 129 
990 : rem 220 
1000 REM EXPLOSION :rem 102 
1010 POKEN+5,37:POKEN+6 , 252 : POKEN,100:POK 

EN+l,5:POKEN+4 , 129 : POKEN+4 , 128 
: rem 181 

1020 RETURN : rem 163 
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1 PRINT"(CLR}(3 SPACES}QQ(3 SHIFT- SPACE}Q 
Q(2 SHIFT- SPACE}QQQ(2-SHIFT- SPACE}QQ -
T6 SHIFT- SPACE}Q{SHIFT-SPACE}Q ~ 
(SHIFT-SPACE}0(2 SHIFT-SPACE}Q 
( 2 SHIF'r-SPACE} Q{ 2 SHIFT-SPACE} 0 
(8 SHIFT-SPACE}Q{SHIFT-SPACE}Q -
(SHIFT-SPACE}0(2 SHIFT-SPACE}Q 
(2 SHIFT- SPACE}Q{3 SHIFT-SPACE}Q:rem 88 

2 PRINT"(3 SPACESTO{SHIFT-SPACE}O­
(SHIFT-SPACE}Q(2-SHIFT-SPACE}Q-
(2 SHIFT-SPACE}Q[4 SHIFT- SPACE}Q 
(6 SHIFT- SPACE}QQ[3 SHIFT- SPACEToa 
{3 SHIFT-SPACE}Qf2 SHIFT-SPACE}00-

- !rem 126 
3 A$="Z": POKE36878, 15 :GOSUB910 : rem 210 
6 PRINT"(5 SPACES} (2 DOWN} (RVS} (PUR}INSTR 

UCTIONS":PRINT"{DOWN}WHEN THE GRID APPE 
ARS,FIND THE SOLID DOT . :rem 137 

7 PRINT"(DOWN}TYPE THE NUMBER OF THEROW A 
ND HIT RETURN.{3 SPACES}(DOWN}TYPE THE 
(SPACE}LETTER OF THE"; : rem 238 

8 PRINT"COLUMN AND HIT RETURN . ":PRINT" 
{2 DOWN}{BLK} HIT ANY KEY TO PLAY. 

: rem 245 
9 GETS$:IFS$='"'THEN9 :rem 185 
10 PRINT" { CLR} { 2 DOWN} {RED} { 2 SPACES J WHAT 

WOULD YOU LIKE"SPC(9)"TO DRAW?":PRINT 
"(BLU}{DOWN}(RVS}A{OFF}=BUTTERFLY (22 
{SPACE}DOTS} : rem 147 

11 PRINT"{DOWN}{RVS}B{OFF}=MUSHROOM (12 D 
OTS)" : PRINT"{DOWN}(RVS}C(OFF}=DOG (20 
(SPACE}DOTS) :rem 180 

12 PRINT"{DOWN}(RVS}D{OFF}=HEART (10 DOTS 
} :rem 168 

18 GETA$: IFA$=" "THEN18 : rem 245 
19 L=7746 : C=38466 : POKE36879,26:CD=30720 

:rem 152 
20 PRINT"(CLR}{2 DOWN}{2 SPACES}ABCOEFGHI 

JKLMNOPQR :rem 241 
30 FORT=lT0418:POKEL,79 : L=L+l : POKEC,3:C=C 

+l:NEXT :rem 229 
40 PRINT"{HOME}{21 DOWN}[2 SPACES}ABCDEFG 

HIJKLMNOPQR{2 SPACES}"; : rem 19 
50 PRINT"{HOME}{3 DOWN} l"SPC(l8}"1 

{2 SPACES}2"SPC(l8)"2{2 SPACES}3"SPC(l 
8}"3(2 SPACES}4 "SPC(l8) "4{2 SPACES}5"S 
PC( 18) "5 "· :rem 41 

60 PRINT" 6"SPC(l8)"6{2 SPACES}7"SPC(l8)" 
7(2 SPACES}8"SPC(l8)"8{2 SPACES}9"SPC( 
18)"9 10"SPC(l8} "1011"; : rem 198 

65 PRINTSPC(l8} " 11" :rem 62 

70 PRINT"(UP}l2"SPC(l8)"1213"SPC(l8}"1314 
"SPC(l8}"1415"SPC(l8)"1516"SPC(l8}"161 
7 "SPC(l8) :rem 55 

f, 



.I 

80 PRINT"l718"SPC(l8)"18{HOME}" :rem 106 
89 RESTORE : rem 149 
90 READB$:IFB$=A$THEN92 :rem 86 
91 GOT090 :rem 12 
92 IFA$="A"THEN500 :rem 229 
93 IFA$= "B"THEN550 :rem 236 
94 IFA$="C"THEN600 :rem 234 
95 IFA$="D"THEN650 :rem 241 
99 FORT=l T0500 :NEXT : rem 204' 
100 READA,B,E$,S:IFA=0THEN90~ :rem 175 
101 POKEA,Bl:POKEA+CD,B :rem 97 
105 PRINT" {HOME}{43 SPACES}{UP}" :rem 11 
110 INPUT" {BLU}{ HOME} -'NUMBER"; N$ :rem 109 
115 FORT=lT0500 :NEXT :rem 241 
120 PRINTSPC(ll)"{2 UP}fLETTER" ;: INPUTL$ 

:rem 194 
130 IFE$=N$+L$THEN200 :rem 151 
140 PRINT"{UP}{6 SPACES}TRY AGAIN":POKE36 

874,209:FORT=lT0500:NEXT:POKE36874,19 
5 :rem 102 

150 FORT=lT0500 :NEXT:POKE36874,0 :rem 193 
160 FORT=lT01500:NEXT:GOT0105 :rem 43 
200 FORT=lTOl000 :NEXT:FORT=lT018:POKESQ,l 

60:POKESQ+CD,B:IFSQ=ATHEN220 :rem 178 
210 SQ=SQ+S:NEXT :rem 15 
220 FORZ=200T0235:POKE36876,Z:NEXT:POKE36 

876,0:GOT099 :rem 15 
500 POKE7799,77:POKE7799+CD,0:POKE7801,78 

:POKE780l+CD,0:POKE7822,160:POKE7822+ 
CD,5 :rem 254 

510 SQ=7822:GOT099 :rem 47 
550 POKE7976,160:POKE7976+C0,4:POKE7977,l 

60:POKE7977+CD,4:POKE8058,160:POKE805 
8+CD,5 :rem 118 

560 SQ=8058:GOT099 :rem 54 

600 POKE7903,74:POKE7903+CD,0:POKE7904,75 
:POKE7904+CD,0:POKE7882,85:POKE7882+C 
D,0 :rem 196 

610 POKE7783,160:POKE7783+CD,2:SQ=7783:GO 
T099 :rem 141 

650 PRINT"{8 DOWN} {7 RIGHT} {GRN}MATTHEW 
{2 DOWN}{8 LEFT}{BLU}JONATHAN{2 DOWN} 
{ 6 LEFT} (YEL} EMILY" :rem 97 

660 POKE7822,160 :POKE7822+CD,2:SQ=7822 :GO 
T099 :rem 128 

800 PRINT"{HOME}{6 SPACES}GOOD JOBl 
(12 SPACES}DRAW AGAIN?(27 SPACES}" 

:rem 110 
810 Y$="":GETY$:IFY$=""THEN810 :rem 189 
820 IFY$="Y"THEN1 :rem 224 
830 IFY$="N"THENPRINT"{CLR}{8 DOWN} 

(7 SPACES}BYE NOWl" : FORT=lT03000 :NEXT 
:END :rem 89 

840 GOT0810 :rem 110 
900 PRINT"{HOME}(6 SPACES}GOOD JOBl 

{12 SPACES}DRAW AGAIN?{27 SPACES}" 
:rem 111 

910 READB$:IFB$="Z"THEN930 :rem 241 
920 GOT0910 :rem 110 
930 READP,D:IFP=-1ANDA$="Z"THENPOKE36875, 

0:RETURN :rem 32 
940 IFP=-1THENPOKE36875,0:G0!0960:rem 240 
950 POKE36875,P:FORT=lTOD:NEXT:GOT0930 

:rem 168 
960 Y$="":GETY$:IFY$=""THEN960 :rem 201 
970 IFY$="Y"THEN10 :rem 22 
980 IFY$="N"THENPRINT"{CLR}{B DOWN} 

{7 SPACES}BYE NOWl":FORT=lT03000:NEXT 
:END :rem 95 

990 GOT0960 :rem 122 

1000 DATAA,7888,5,7I,22,7804,2,3M,-21 
:rem 137 

1010 DATA7806,2,30,l,7852,2,5Q,23,7940,2, 
9Q,22,7982,2,110,21,8028,7,l3Q,23 

:rem 4 
1020 DATA8072,7,15Q,22,8093,7,16P,21,8090 

,7, 16M, -l,7998,7,12I,-23,8082,7,16E, 
21 :rem 241 

1030 DATA8079,7,16B,-l,8056,7,15A,-23,801 
2,7,13A,-22,7970,7,llC,-21,7924,2,9A 
,-23 :rem 10 

1040 DATA7836,2,5A,-22,7794,2,3C,-21,7796 
,2,3E,l,7888,2,7I,23,8042,5,14I,22,0 
,0,0,0 :rem 122 

1500 OATAB,8063,5,15H,l,7975,4 , 11H,-22 ,79 
72 ,4,llE, -l,7950,4,10E,-22,7908 ,4,8G 
,-21 :rem 47 

1510 DATA7913,4,8L,l,7959,4,10N,23,7981,4 
,llN,22,7978,4,llK,-l,8066,4,15K,22 

:rem 100 
1520 DATA8071,5,15P,l,8063,5,l5H,-l,0,0,0 

,0 :rem 132 
2000 DATAC,7867,2,6J,21,7862,2,6E,-l,7883 

,2,7D,21,7993,2,12D, 22,B039,2,14F,23 
:rem 123 

2010 DATA8040,2,14G,l,8018,2,l3G,-22,7995 
,2,12F,-23,7973,2, 11F,-22,7977,2,11J 
,1 :rem 184 

2020 DATA8046,2,14M,23,8047,2,l4N,l,8003, 
2,12N,-22,7980,2,11M,-23,7892,2,7M,-
22 :rem 209 

2030 DATA7850,2 ,50,-21,7852,0 , 5Q,l,7830,0 
,4Q,-22,7829,0,4P,-l,7783,2,2N,-23,0 
,0,0,0 :rem 139 

2500 DATAD,7753,2,lF,-23,7750,2,lC,-l,779 
2,2,3A,21,7924,2,9A,22,8108,2,17I,23 

:rem 94 
2510 DATA7940,2,9Q,-21,7808,2,3Q,-22,7762 

,2,l0,-23,7759,2,lL,-l,7822,2,4I,21, 
0,0,0,0 :rem 188 

4000 DATAZ,225,300,231,100,235,200,240,20 
0,235,200,231,200,225,200,231,200,23 
5,300 :rem 203 

4010 DATA231,100,225,200,215,200,225,100, 
0,300,225,100,-1,0 :rem 60 

Program2: 
Connect The Dots - 64 Version 
100 REM TITLE PAGE :rem 20 
110 PRINT"{CLR}E7~":POKE53280,0:POKE532 

81,0 :rem 31 
120 PRINTSPC(l0)"QQQ{3 SHIFT-SPACE}QQ 

{2 SHIFT-SPACE}QQQQQ{2 SHIFT-SPACE}QQ 
" --- :rem 40 

130 PRINTSPC(l0)"Q{SHIFT-SPACE} Q 
{SHIFT-SPACE}0{2 SHIFT-SPACETO 
(2 SHIFT-SPACE} O{SHIFT-SPACEJ 
{SHIFT-SPACE}Q(2-SPACES}Q" :rem 180 

140 PRINTSPC( 10) "O {SHIFT-SPACE}Q 
{SHIFT-SPACE}Q{2 SHIFT-SPACETO 
{2 SHIFT-SPACE} Q{SHIFT-SPACEJ 
(2 SHIFT-SPACE}Q~ :rem 132 

150 P.RINTsPc(l0) "a TsHIFT-SPACEJo 
(SHIFT-SPACE}Q{2 SHIFT-SPACETO 
{2 SHIFT-SPACE} Q{SHIFT-SPACEJ 
(2 SPACES}(2 SHIFT-SPACE}Q" :rem 133 

160 PRINTSPC(l0)"Q(SHIFT-SPACE} Q 
(SHIFT-SPACE}0{2 SHIFT-SPACEJO 
(2 SHIFT-SPACE} Q{SHIFT-SPACET 
(2 SPACES}Q{2 SHlFT-SPACE}.Q" :rem 87 
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170 PRINTSPC(l0)"QQQ(2 SHIFT-SPACE} QQ 
{3 SHIFT- SPACET"°Q (SHIFT- SPACE} ~ 
(SHIFT- SPACE}QQ"- :rem 233 

180 L=lll4:C=55386:CD=54272:WV=54276 
:rem 220 

190 A$="Z":POKE54296, 15 :POKE54277 ,22:POKE 
54278,165:GOSUB840 :rem 114 

200 :rem 204 
210 REM INSTRUCTIONS : rem 44 
220 PRINTSPC( 13) " ( 2 DOWN}(WH1'} INSTRUCTION 

S:" : rem 22 
230 PRINTSPC( 9)"(DOWN}WHEN THE GRID APPEA 

RS," : PRINTSPC(l0)"FIND THE SOLID DOT. 
11 : rem 141 

240 PRINTSPC(9)"(DOWN}TYPE THE NUMBER OF 
(SPACE}THE":PRINTSPC(l0)"ROW AND HIT 
(SPACE} RETURN." : rem 1 71 

250 PRINTSPC(6)"{DOWN}THEN TYPE THE LETTE 
R OF THE" :rem 126 

260 PRINTS PC ( 9) "COLUMN AND HIT RETURN. " 
·:rem 109 

2 70 PRINTS PC ( 10) 11 
( 2 DOWN}( RVS} HIT ANY KEY 

TO PLAY.":POKE198,0 :rem 90 
280 GETS$ : IFS$=" "THEN280 : rem 123 
290 :rem 213 
300 REM DRAW SELECTION :rem 75 
310 POKE53281,6:PRINT"{CLR} "SPC(6)" 

(5 DOWN}E33WHAT WOULD YOU LIKE TO D 
RAW?" : rem 83 

320 PRINTS PC ( 8) "E7 H 3 DOWN} A - BUTTERFL 
Y (22 DOTS)" :rem 192 

330 PRINTSPC( 9)"(DOWN}B - MUSHROOM (12 DO 
TS)":PRINTSPC(ll)"(DOWN}C - HORSE (20 

DOTS)" :rem 82 
340 PRINTSPC(l0)"{DOWN}D - HEART (10 DOTS 

)" : POKE198,0 :rem 73 
350 GETA$ :IFA$<"A"ORA$> " D"THEN350 :rem 95 
360 :rem 211 
370 REM DRAW BOARD : rem 20 
380 PRINT"{CLRH3~"SPC(ll)"{2 DOWN}ABCD 

EFGHIJKLMNOPQR( HOME}" : rem 210 
390 FORRH=lT018 :FORT=lT018 :POKEL+T+RH*40, 

79:POKEC+T+RH*40,14:NEXT:NEXT :rem 170 
400 PRINTSPC(ll)"E33{20 DOWN}ABCDEFGHIJ 

KLMNOPQR" : rem 19 
410 PRINT"{HOME}(3 DOWN}E7~"; :rem 129 
420 FORl=lT018:PRI NTSPC (8)RIGHT$(STR$(I), 

2)SPC(l9) "EG3"RIGHT$(STR$(I) ,2):NEX 
T :rem 137 

430 :rem 209 
440 REM FI ND DATA :rem 183 
450 RESTORE :rem 189 
460 READB$ : IFB$<>A$THEN460 :rem 243 
470 ONASC(A$) -64GOT0650,690,730,770 

: rem 139 
480 FORT=lT0500 : NEXT : rem 246 
490 READA,B,E$,S:IFA=0THEN830 : rem 189 
500 POKEA,8l:POKEA+CD,B :rem 100 
510 PRINT"(HOME}(39 SPACES}" : rem 122 
520 PRINT" PH HOME} ( -4) NUMBER"; :GOSUB 

930:N$=IN$ : r~m 195 
530 PRINT"(HOME}"SPC(20)"(f) LETTER"; :GOS 

UB93 0 : L$=IN$ :rem 11 
540 IFE$=N$+L$THEN610 :rem 161 
550 PRINT"(HOME}{BLK}{l5 SPACES}TRY AGAIN 

(10 SPACES}" :rem 109 
560 POKECD,48:POKECD+l,l l: POKEWV,33:POKEW 

V,32 :rem 18 
570 FORT=lT0400:NEXT:POKECD,195 :POKECD+l, 

16:POKEWV,33:POKEWV,32 : rem 222 
580 FORT=lT0400:NEXT : rem 246 
590 FORT~lT01200:NEXT : GOT0510 :rem 47 
194 COMPUTE/'JGazeHe November 1983 

600 :rem 208 
610 FORT=lT0700 : NEXT:FORT=lTOl8:POKESQ,16 

0:POKESQ+CD,B:IFSQ=ATHEN630 :rem 146 
620 SQ=SQ+S:NEXT :rem 20 
630 POKEWV,17:FORZ=9T026:POKECD+l,Z:POKEC 

D,0:NEXT:POKEWV,16:GOT0480 :rem 84 
640 :rem 212 
650 POKE1242,77 : POKE1242+CD,0:POKE1244,78 

: POKE1244+CD, 0 : rem 126 
660 POKE1283,160:POKE1283+CD,5 : rem 166 
670 SQ=l283:GOT0480 :rem 91 
680 : rem 216 
690 POKE1563,160:POKE1563+CD,4:POKE1564,l 

60:POKE1564+CD,4 :rem 241 
700 POKE1717 ,160:POKE17 17+CD, 5 : rem 165 
710 SQ=l717 : GOT0480 :rem 88 
720 : rem 211 
730 POKE1436,74 : POKE1436+CD,0:POKE1437,75 

:POKE1437+CD,0 :rem 137 
740 POKE1397,85 :POKE1397+CD,0 :rem 130 
750 POKE1208,160:POKE1208+CD,2:SQ=l208:GO 

T0480 : rem 146 
760 . : rem 215 
770 PRINT"(HOME}(7 DOWN}" : rem 249 
780 PRINTSPC(l6)"{GRN}MATTHEW" : rem 70 
790 PRINTSPC(l6)"(2 DOWN}E7~JONATHAN" 

:rem 30 
800 PRINTSPCp7)"{2 DOWNH3~EMILY" 

: rem 64 
810 POKE1283,160 :POKE1283+CD,2 :SQ=l283 : GO 

T0480 :rem 152 
820 : :rem 212 
830 PRINT"(HOME}{l0 SPACES}GOOD JOB I DRAW 

AGAIN?{3 SPACES}" : rem 113 
840 READB$:IFB$<>"Z"THEN840 :rem 48 
850 READPL ,PH,D: IFPL=-1ANDA$="Z"THENPOKEW 

V,0:RETURN : rem 29 
860 IFPL=- 1THENPOKEWV,0 : GOT0890 :rem 223 
870 POKECD,PL : POKECD+l,PH:POKEWV,33 : FORT= 

1TOD*75 : NEXT:POKEWV,32 :rem 85 
880 GOT0850 :rem 118 
890 GETY$:IFY$<>"Y"ANDY$<>"N"THEN890 

:rem 135 
900 I FY$="Y"THEN310 : rem 66 
910 : rem 212 
920 PRINT"{CLR}";:END : rem 75 
930 PRINT"? "; : I N$= "" :rem 93 
940 PRINT"{RVS} (OFF}{LEFT}" ; : rem 234 
950 GETA$:IFA$=""THEN940 :rem 94 
960 ZL=LEN(IN$):IFA$=CHR$(20)ANDZLTHENPRI 

NTA$;: IN$=LEFT$(IN$ ,ZL-l) :rem 30 
970 IFA$=CHR$(13)ANDZLTHENPRINT" ":RETURN 

:rem 26 
980 IF(A$ < "0"0RA$> "R") OR(A$> "9" ANDA$< 11 A") 

ORLEN(IN$)=2THEN950 : rem 67 
990 PRINTA$;: I N$=IN$ +A$:GOT0940 : rem 92 
1000 : :rem 251 
1010 DATA A,1403 , 5,7I,40,1247,2,3M,-39 

:rem 119 
1020 DATA 1249,2,30,l,l331,2,5Q,41,1491,2 

,9Q,40,1569,2,ll0,39,1651,7,13Q,41 
:rem 236 

1030 DATA 1731,7,15Q,40,1770,7,16P,39,176 
7,7,16M,-l,1603,7,12I, - 41 ,1759,7,16E 
, 39 : rem 235 

1040 DATA 1756,7,16B,-l,1715,7 , l5A,-41 , 16 
35,7,13A,-40,1557,7,llC,-39 :rem 69 

1050 DATA 1475,2,9A,-41 :rem 115 
1060 DATA 1315,2,5A,-40,1237,2 , 3C,-39,123 

9,2,3E,l,1403,2,7I,41,1683,5,14I,40 
:rem 216 

1070 DATA 0,0,0 , 0 : rem 38 



1080 :rem 3 
1090 DATA B,1722,5,15H,l , l562,4,11H,-40 , 1 

559,4,llE,-l,1519,4,10E,-40 :rem 75 
1100 DATA 1441,4,8G,-39 :rem 118 
1110 DATA 1446,4,8L,l,l528,4,l0N,4l,l568, 

4,llN,40,1565,4,llK,-l,l725,4,l5K,40 
:rem 53 

1120 DATA 1730,5,l5P,l,l722,5,l5H,-l,0,0, 
0 , 0 :rem 118 

1130 :rem 255 
1140 DATA C,l364,2,6J,39,l359,2,6E,-l,l39 

8,2,7D,39,1598,2,l2D,40,l680,2,l4F,4 
l :rem 111 

1150 DATA l681,2,l4G,l,l64l,2 ,l3G,-40, l60 
0,2,12F,-4l,1560,2,llF,-40,l564,2,ll 
J,l :rem 136 

1160 DATA 1687,2,14M,41,1688,2,l4N,l,l608 
,2,12N,-40,1567,2,llM,-41,l407,2,7M, 
-40 :rem 206 

1170 DATA 1329,2,50,-39,1331,0,50,l,l291, 
0,4Q, -40, 1290,0,4P,-l,l208,2,2N,-41 

:rem 244 
1180 DATA 0,0,0,0 :rem 40 
1190 : :rem 5 
1200 DATA D,1160,2,lF,-41,1157,2,lC,-l,l2 

35,2,3A,39,1475,2,9A,40,l803,2,l7I,4 
l :rem 56 

1210 DATA 149l,2,9Q,-39,1251,2,3Q,-48,ll6 
9,2,l0,-41,1166,2,lL,-l,1283,2,41,39 

1220 DATA 0,0,0,0 
: rem 47 
:rem 35 

1230 
1240 

1250 

DATA Z,195,16,3, 31,21,l, 30,25,2, l 
35,33,2 :rem 169 
DATA 30,25,2, 31,21,2, 195,16,2, 31, 
21,2, 30,25,3, 31,21,l :rem 233 

1260 
1270 
1280 

DATA 195,16,2 :rem 115 
DATA 143,12,2, 195,16,1 :rem 36 
DATA 0 , 0,3 , 195,16,l, -l,0,0:rem 205 

VIC Super 
Expander Graphics 
(Article on page 80.) 

BEFORE TYPING ... 
Before typing in profcams, please refer to ''How 
To Type COMPUTE.'s Gazette Programs,"" A 
Beginner's Guide To Typing In Programs," and 
"The Automatic Proofreader" that appear before 
the Program Listings. 

40 B=250:L=250:PI=3 . 14159265 
50 C=3*PI:INC=PI/50 
60 DIM X(l51),Y(l51) 
70 GRAPHIC2:COLOR6,6,7,7 
100 FOR Z=2T012 
110 FOR A=0 TO C STEP INC 
120 R=B*COS(A*Z)+L 
130 S=S+l 
140 X(S)=.8*R*COS(A)+512 
150 Y(S)=R*SIN(A)+512 
160 POINT2,X(S),Y(S) 
170 NEXT 
200 FOR K=50 TO l5STEP-5 
210 FOR S=l TO 100 STEP 5 
220 DRAW2,X(S),Y(S)TO .X(S+K) 

T 

:rem 230 
:rem 89 

:rem 237 
:rem 174 

:rem 71 
:rem 35 
:rem 0 

: rem 211 
:rem 20 

:rem 139 
:rem 164 
:rem 215 

:rem 13 
:rem 224 

,Y(S+K ):NEX 
: rem 114 

230 FOR TM=l TO 500:NEXT 
240 SCNCLR:NEXT K:S=0 
250 NEXT Z:GOTO 100 

: rem 60 
:rem 25 
:rem 52 

VIC-20 Character 
Developer 
(Article on page 130.) 

10 POKE 52,24: POKE 56,24: PRINT CHR$(147 
) "ONE MOMENT PLEASE" :rem 84 

20 FORI=6144 TO 7679: POKE I, PEEK(I+2662 
4): NEXT : rem 99 

30 POKE 36869,254 : PRINT CHR$(147); 
: rem 89 

40 PRINT: PRINT: FORI=l TO 8: PRINT " 
{2 SPACES}--------": NEXT :rem 87 

100 PRINT CHR$(19); : PRINT: PRINT: FOR!= 
l TO 8 :rem 86 

110 M=8: N=0 :rem 73 
120 INPUT A$ :rem 136 
130 FORJ=0 TO 7 : M=M-1 :rem 123 
140 IF MID$(A$,J+l,l)="-" THEN 160 

150 N=N+2tM: N(I)=N 
160 NEXTJ 
170 M=4: MS=0 
180 FORJ=0 TO 3: M=M-1 
190 IF MID$(A$,J+l,l)="-" 

:rem 123 
:rem 36 
: rem 32 

:rem 157 
:rem 124 

THEN 210 
:rem 124 

200 MS=MS+2fM : rem 23 
210 NEXTJ :rem 28 
220 IF MS<l0 THEN X$=STR$(MS): MS$(I)=MID 

$(X$,2,l): GOTO 240 :rem 186 
230 MS$(I)=CHR$(MS+55) :rem 183 
240 M=4: LS=0 : r em 154 
250 FORJ=4 TO 7: M=M-1 : rem 130 
260 IF MID$(A$,J+l,l)="-" THEN 280 

:rem 129 
270 LS=LS+2fM :rem 28 
280 NEXTJ :rem 35 
290 IF LS<l0 THEN X$=STR$(LS) : LS$(I)=MID 

$(X$,2,l): GOTO 310 :rem 188 
300 LS$(I)=CHR$(LS+55) :rem 179 
310 NEXT! :rem 28 
320 PRINT CHR$( 19);: PRINT "DEC 

{ 3 SPACES} HEX": PRINT : rem 200 
330 FORI=l TO 8: X$ = STR$(N(I)): X=LEN(X 

$) :rem 211 
340 PRINT, N(I);: PRINT SPC(6-X) MS$(I) 

{SPACE}LS$(I): NEXT :rem 96 
350 FORI=0 TO 7: POKE 6144+!, N(I+l): NEX 

T: PRINT: PRINT "{6 SPACES}@" : PRINT 
: r em 125 

360 PRINT: PRINT " PRINT-OUT (Y/N)?" 
:rem 73 

370 A$= "": GETA$: IFA$= "" THEN 370 
:rem 119 

380 IFA$= "Y" THEN 500 : rem 45 
400 FORI=l TO 21: PRINT CHR$(157); : NEXT 

: PRINT "ARE YOU DONE (Y/N)?" :rem 14 
410 A$= "" : GETA$ : IFA$=" " THEN 410 

:rem 109 
420 IF A$="N" THEN 440 : rem 32 
430 END :rem 110 
440 FORI=l TO 12: PRINT CHR$(157); NEXT 

I : PRINT CHR$(145) :rem 162 
450 PRINT "~rnw CHARACTER (Y/N)?"; :rem 130 
460 A$= "": GETA$ : IF A$= "" THEN 460 

: rem 119 
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470 IF A$="Y" THEN RUN 30 :rem 240 
480 PRINT CHR$(19): FORI=l TO 9: PRINT " 

{SPACE}" , " {1 0 SPACES} " : NEXT 
: rem 141 

490 FORI=l TO 12: PRINT"(20 SPACES}": NEX 
T : RUN 100 :rem 133 

500 OPENl,4: CMDl :rem 151 
510 SC=PEEK(648)*256: FOR P=SC TO SC+330 

:rem 134 
520 CH=PEEK(P): C$="" : IF (P- SC)/22 =INT 

((P- SC)/22) THEN PRINT CHR$(13); 
:rem 36 

530 IF CH<32 THEN CH=CH+64: GOTO 550 
:rem 119 

540 IF CH>95 THEN CH=32 :rem 187 
550 C$=CHR$(CH): PRINT C$; : NEXT: PRINT : 

PRINT : PRINT#l: CLOSEl,4 :rem 231 
560 GOTO 400 :rem 104 

How To Make Custom 
Characters On The 64 
(Article on page 120.) 

BEFORE TYPING ... 
Before typ ing in programs, please refer to "How 
To Type COMPUTE!'s Gazette Programs," "A 
Beginner's Guide To Typing In Programs," and 
"The Automatic Proo&eader" that appear before 
the Program Listings. 

Program I: 
Character Set Transfer To RAM 
10 POKE 56334,0 : REM TURN OFF INTERRUPTS 

: rem 83 
20 POKE 1,51 :REM TURN OFF VIDEO CHIP TO E 

XPOSE CHARACTER GENERATOR :rem 220 
30 FOR ADDRESS=2048 TO 6143 :rem 204 
40 POKE ADDRESS,PEEK(ADDRESS+51200):REM C 

OPY CHARACTERS TO RAM : rem 32 
50 NEXT ADDRESS :rem 170 
60 POKE 1,55 : REM TURN ON VIDEO CHIP 

:rem 251 
70 POKE 56334,129 :REM TURN ON INTERRUPTS 

: rem 135 
80 END :rem 63 

Program 2: Chred 64 
100 REM "CHRED 64 " :rem 137 
120 POKE53280 , ll:POKE53281,0:PRINT"E5~" 

:rem 189 
130 V=53248:SC=1024:CB=2048:CC=SC+40*21+9 

:rem 222 
140 SZ=7 : FP=0:F0=0:TP=0:TY=0:SL=0:R$="0 " : 

C$="0" :rem 199 
150 CO$= "* {RIGHT} (LEFT} (DOWN} (UP} (HOME} 

(CLR}(Fl}(F3}(F5}{F7}SLRQ" :rem 85 
160 DN$="(HOME}(l7 DOWN}" :rem 2 
170 BL$="(18 SPACES}" :rem 203 
180 NU$="0123456789ABCDEF" :rem 131 
190 DEFFNA(F)=SC+62+40*CY+CX :rem 86 
200 DEFFNB(F)=CB+((FO+TP)*8)+TY :rem 251 
210 PRINT " (CLR}{S DOWN}(9 SPACES}(YEL}CHA 

RACTER SET LOADING" :rem 97 
220 GOSUB1500 :rem 218 
225 POKE 49276,8:REM ENTER THIS LINE FOR 

(SPACE}DISK ONLY -- OMIT FOR CASSETTE 
:rem 94 
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230 SYS49152:POKEV+24,19 :rem 127 
240 POKE 53281,l:PRINT"(CLR}" : POKE 53281 , 

0:GOSUB1060 :rem 12 
250 CY=0:CX=0 :rem 226 
260 POKEFNA(0),PEEK(FNA(0))0Rl28 : rem 81 
270 POKE198,0 :rem 198 
280 GETCH$:IFCH$=""THEN280 :rem 235 
290 FORCH=1TOLEN(CO$):IFMID$(CO$,CH,l)=CH 

$THEN310 :rem 149 
300 NEXTCH:GOT0270 :rem 105 
310 POKEFNA(0) , PEEK(FNA(0))ANDNOT128 

: rem 112 
320 ONCHGOT0330,370,410,430,450,470,490,5 

00,590,770,800,1040,910,900,840,1020 
:re m 119 

330 POKEFNA(0),42 : rem 173 
340 GOSUB550 : rem 177 
350 POKEFNB(0),PEEK(FNB(0))0R2f(ABS(TX-7) 

) : rem 208 
360 GOT0260 :rem 106 
370 POKEFNA(0) ,32 : rem 176 
380 GOSUB550 :rem 181 
390 POKEFNB(0),PEEK(FNB(0))ANDNOT2f(ABS(T 

x-7)) :rem 247 
400 GOT0260 : rem 101 
410 CX=CX+l:IFCX>SZTHENCX=0 :rem 234 
420 GOT0260 : rem 103 
430 CX=CX-l : IFCX<0THENCX=SZ : rem 236 
440 GOT0260 :rem 105 
450 CY=CY+l:IFCY>SZTHENCY=0 : rem 242 
460 GOT0260 :rem 107 
470 CY=CY-l : IFCY <0THENCY=SZ :rem 244 
480 GOT0260 : rem 109 
490 GOT0250 :rem 109 
500 FORCY=0TOSZ:FORCX=0TOSZ : POKEFNA(0),32 

:rem 158 
510 GOSUB550 : rem 176 
520 POKEFNB(0),0 : rem 121 
530 NEXTCX,CY :rem 58 
540 GOT0250 :rem 105 
550 TP=FP : TX=CX:TY=CY:IFTX>7ANDTY<8THENTP 

=TP+l:TX=TX- 8 :rem 177 
560 IFTX<8ANDTY>7THENTP=TP+2:TY=TY-8 

: rem 134 
570 IFTY>7ANDTX>7THENTP=TP+3 : TY=TY-8:TX=T 

X-8 : rem 189 
580 RETURN : rem 125 
590 PRINTDN$" (RVS} [ YEL} ROW , COLUMN? (OFF} 

ES~ "; : rem 107 
600 POKE198,0 :rem 195 
610 GETR$ : IFR$= " "THEN610 : rem 115 
620 IFVAL(R$)<>0ANDVAL(R$)<40RR$="0"THENR 

=VAL ( R$ ) : GOT0640 : rem 16 5 
630 GOT0600 :rem 104 
640 PRINTR$", "; : rem 72 
650 POKE198,0 :rem 200 
660 GETC$ : IFC$=""THEN660 : rem 95 
670 IFC$=CHR$(20)THENPRINT"(2 LEFT} 

(2 SPACES} ";: GOT0590 : rem 10 
680 IFASC(C$)>64THENC=ASC(C$) - 55:IFC>l5TH 

EN600 :rem 174 
690 IFVAL(C$)<>00RC$="0"THENC=VAL(C$) 

700 
710 
720 
730 

: rem 118 
IFC>l5THEN650 : rem 215 
PRINTC$ :rem 140 
FP=R*l6+C : rem 189 
IFSZ=l5ANDFP>60THENFP=60:C$="C":C=l2 

740 GOSUB1290 
750 PRINTDN$;BL$ 
760 GOT0250 

:rem 112 
:rem 231 
:rem 204 
:rem 109 

( 



, 

770 IFFO<l91THENFO=F0+64:GOT0790 :rem 215 
780 F0=0 :rem 161 
790 FP=0:R$="0":C$="0":GOSUB1240 : GOT0250 

:rem 225 
800 IFSZ=l5THENSZ=7:GOT0830 :rem 213 
810 IFFP>60THENFP=60:C$="C" : C=l2 :rem 76 
820 SZ=l5 :rem 234 
830 POKE 53281 ,l:PRINT"{CLR}":POKE 53281 , 

0:CX=0 :CY=0: GOSUB1060:GOT0250:rem 160 
840 PRINTDN$; 11 {RVS){YEL}ARE YOU SURE? 11

; 

:rem 156 
850 POKE198,0 :rem 202 
860 GETCH$:IFCH$= 11 N11THENPRINTDN$; 11 {0FF} 

g5S";BL$:GOT0250 : rem 134 
870 IFCH$<> 11Y11THEN860 :rem 193 
880 PRINT 11YES {OFFH53" : rem 140 
890 SYS49152:GOSUB1310 : PRINTDN$;BL$:GOT02 

5~ :rem 152 
900 SL=l : rem 166 
910 PRINTDN$; :INPUT"{RVS) {YEL)FILE NAME"; 

NA$ :rem 5 
920 POKE253,LEN(NA$) :rem 115 
930 IFLEN(NA$)=0THEN970 : rem 74 
940 FORL=lTOLEN(NA$) :rem 196 
950 POKE49359+L,ASC(MID$(NA$,L,l)) 

125 :rem 
960 NEXT :rem 222 
970 SYS49269 :rem 173 
980 PRINTDN$;BL$;DN$; 11 {6 UP)" :rem 167 
990 IFSL=0THENSYS49292 : GOT01010 :rem 170 
1000 SYS49310 :rem 193 
1010 POKE 53281, 1: PRINT" {CLRJES 8": POKE 

{SPACE)53281,0 : GOSUB1060:SL=0:GOT025 
0 :rem 32 

1020 POKEV+24, 21 : rem 104· 
1030 PRINT"{CLR}[3 DOWN}":END :rem 108 
1040 IFPEEK(V+24)=19 THEN POKEV+24,2l:GOT 

0260 :rem 55 
1050 POKEV+24,19:GOT0260 : rem 125 
1060 PRINT" {HOME}·{RVS} {YEL}CHARACTER EDIT 

OR{OFF}" : rem 65 
1070 PRINT." {DOWN} {RVS} {YEL}Fl {OFF} g53 E 

DIT NEW CHAR. 11 
: rem 87 

1080 PRINT " {RVS) [YEL) F3 [OFF )ES 3 NEXT CH 
AR . BLOCK" : rem 227 

1090 PRINT"(RVS)(YEL}FS{OFF}gsa BLOCK s 
IZE" : rem 150 

1100 PRINT"{RVS) {YEL}F7[0FFH53 FLIP CH 
ARACTER SET" : rem 142 

1110 PRINT" [RVS) {YEL) R{OFF }g5 3 RESTORE 
FONT" : rem 27 

1120 PRINT"{RVS}[YEL) S{OFFH53 SAVE CH 
AR. SET" : rem 41 

1130 PRINT" [RVS) {YEL) L(OFFH53 LOAD CH 
AR . SET" : rem 20 

1140 PRINT" [RVS) {YEL) Q(OFF) gsa QUIT " 
: rem 5 

1150 PRINT" {HOME) [ 19 DOWN} {RVS) "TAB ( 21) i II 

";NU$; " {OFF} " : rem 29 
1160 FORL=lT04 :PRINTTAB( 21) II [RVS} "MID$ (NU 

$,L,l) ;SPC(l6);" ":NEXT :rem 164 
1170 PRINTTAB ( 21) 11 {RVS} [ 18 SPACES) {OFF) 

[2 UP) " : rem 235 
1180 PRINT"[HOME)"TAB(2l); : rem 116 
1190 PRINT" {RVS} II; MID$ (NU$ I l, SZ+l);: PRIN 

T" {OFF)" : rem 105 
1200 FORL=lTOSZ+l :rem 16 
1210 PRINTTAB(21) "{RVS}"MID$(NU$,L,l) ;SPC 

(SZ+l) ;" {OFF)" :rem 169 
1220 NEXTL : rem 80 
1230 PRINTTAB(2l)"{RVS)";:FORL=0TOSZ+2:PR 

1240 
1250 
1260 
1270 
1280 
1290 

1300 

1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 

1400 

1410 

1420 

INT" ";:NEXT:PRINT"{OFF)" :rem 82 
CH=FO :rem 36 
FORY=lT04 : rem 77 
FORX=lT016 : rem 128 
POKESC+78l+X+Y*40,CH:CH=CH+l:rem 143 
NEXTX,Y :rem 231 
PRINT"{HOME){l9 DOWN}{5 SPACES}{RVS} 
EDITING 11 ;R$ 11

,
11C$ 11 {0FF}":POKECC,FP+F 

O : rem 216 
IJSZ=l5THENPOKECC+l,FP+FO+l : POKECC+4 
0,FP+F0+2 : POKECC+41,FP+F0+3 : rem 125 
X=0 : Y=0:CX=0 : CY=0 : rem 15 
GOSUB1390 :rem 19 
IFSZ<>l5THEN1380 :rem 222 
X=8:Y=0:FP=FP+l:GOSUB1390 :rem 27 
X=0:Y=8:FP=FP+l:GOSUB1390 :rem 28 
X=8:Y=8:FP=FP+l:GOSUB1390 : rem 37 
FP=FP-3 :rem 148 
RETURN : rem l 72 
TP=FP:TX=CX:TY=CY:IFTX>7ANDTY<8THENT 
P=TP+l:TX=TX-8 : rem 228 
IFTX<8ANDTY>7THENTP=TP+2 :TY=TY-8 

:rem 176 
IFTY>7ANDTX>7THENTP=TP+3:TY=TY-8:TX= 
TX-8 :rem 231 
TE=8*(FO+TP)+CB:REM CHAR. POINTER 

1430 POKE251,TE-INT(TE/256)*256 
1440 POKE252,INT(TE/256) 

:rem 239 
:rem 233 

:rem 94 
LOC. 
: rem 117 

1450 TE=FNA(0)+X+40*Y:REM SCREEN 

1460 POKE253,TE-INT(TE/256)*256 :rem 238 
1470 POKE254,INT(TE/256) :rem 99 
1480 SYS49209 :rem 212 
1490 RETURN :rem 174 
1500 FORL=49152T049319 :rem 232 
1510 READD : POKEL,D:NEXT :rem 197 
1520 RETURN :rem 168 
1530 REM FONT COPIER ROUTINE :rem 204 
1540 DATA120,169,5l,133 , l,169,l,141,l3,22 

0 , 169,0 , 133,251,133,253,169,208,133 
:rem 189 

1550 DATA252,169 , 8 , 133,254 ,160 ,0,l77,251, 
145,253,230,251,230,253,208,246,230 

:rem 205 

1560 DATA252, 230, 254, 165, 252, 201, 225·, 208, 
236,169,129,141,13,220,169,55,133,l 

:rem 205 
15 70 DATA88, 96 : rem 242 
1580 REM CHAR EXPAND AND DISPLAY :rem 121 
1590 DATA160,0,162,0,169,128,133,250,177, 

251,37,250,208,4,169,32,208,2,169,42 
:rem 3 

1600 DATA145,253,24,102,250,240,8,230,253 
,208,2,230, 254 ,208,229,230,251,208,2 

:rem 230 
1610 DATA230,252,165,253,24,105,33,133,25 

3,165,254,105,0,133,254,232,224,8,20 
8 : rem 33 

1620 DATA201, 96 : rem 17 
1630 REM SAVE AND LOAD ROUTINES : rem 73 
1640 DATA169,128,133 ,157, l69,l , l62,l,160, 

1,32,186,255,165,253,162,208,160,192 
:rem 11 

1650 DATA32,189,255,96,169,0,l33,251,169, 
8,133,252,169,251,162,16,160,25 

:rem 33 
1660 DATA32,216,255,96 : rem 116 
1670 DATA169,0, 162 ,0, 160,8 ,32,21 3,255,96 

:rem 226 
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Binary Castle 
(Article on page 38.) 

BEFORE TYPING .. . 
Before typing in programs, please refer to "How 
To Type COMPUTE!'s Gazette Programs,"" A 
Beginner's Guide To Typing In Programs," and 
"The Automatic Proofreader'' that appear before 
the Program Listings. 

Program I : VIC Version 

10 DIMBI$(15):D=2l:D$="{20 DOWN}":PRINTCH 
R$(l47)CHR$(152) : rem 213 

20 DATA"LE2 @3@","LLLE+3","LLE+3@", 
"LLE 2-+3 11 

1 "LE+3@@" / "Lh3Lf +3 u-;­
"Lf2 +3@" I "LE3 +l" I "i+3@@@" I II 

E+3@@E+J" ,"f+3LE+3@" :rem 148 
30 DATA11°E+3@E2 +3","E2 +3@@"," 

E2 +3!::E+°J" I "E3 +3!" I "E4+3" 
:rem 239 

35 POKE53281,l:POKE53280,l :rem 191 
40 FORI=0T015:READBI$(I):NEXT:POKE53281,l 

:POKE53280 ,l :rem 179 
50 PRINT" (HOME} "LEFT$ (D$ ID) : RAN=INT( 15*RN 

D(0)): PRINTSPC(8); BI$ (RAN): INPUT" 
{HOME J WHAT NUMBER"; N : rem 6 7 

60 IFN<>RANTHENPRINTLEFT$(D$,D)"SORRY,":P 
RINT"WRONG NUMBER":FORT=lT01000:NEXTT 

:rem 86 
70 IFN<>RANTHENPRINTD$:D=2l:GOSUB200:PRIN 

TCHR$(147) :GOT050 : rem 186 
80 D=D-l:IFD<=lTHENPRINT 11 [HOME} YOU DID I 

T l ll 11 :GOSUB 200:D=2l:PRINT CHR$(147) 
: rem 66 

90 PRINT "( HOMEJ(l6 SPACES}":GOT050 : rem 37 
100 END : rem 104 
200 REM BELLS & WHISTLES :rem 129 
205 FOR J=30 TO 60 STEP 10 :rem 14 
210 POKE54296 ,15:POKE54277,5:POKE54278,5 : 

FORI=0T015:POKE53280,I:POKE53281,15-I 
:rem 57 

220 POKE 54272,0:POKE54273,J+I:POKE54276, 
16+GT:GT=l-GT:NEXT:NEXT :rem 66 

230 POKE53281,l : POKE53280,l:POKE54276,16 : 
POKE54296,0 : RETURN :rem 217 

Program 2: 64 Version 
10 DIMBI$(15):D=2l : D$= 11 (20 DOWN}":PRINTCH 

R$(147) :rem 235 
20 DATA"LE2 @3@ "," LLLE+3 11 ,"LLE+8@ 11

, 

"LLE 2-+3 II I 
11 LE+3@@ II' 

11LE+3Lr+3 11
:­

"Lr2 +3@","LE3 +l11
,

11f+3@@@ 11
," 

Fa@@g+J","I+3LE+3@" :rem 148 
30 DATA11°E+3@E2 +3","f2 +3@@ 11

," 

E2 +3!::E+J"' "E3 +3!11 
I 

11 E4+3" 
: rem 239 

40 FORI=0T015 : READBI$(I):NEXT :rem 34 
50 PRINT II (HOME} "LEFT$ ( D$ ID) : RAN= INT ( 15 *RN 

D(0)) :PRINTSPC(8) ; BI$(RAN) :INPUT" 
{HOME} WHAT NUMBER"; N : rem 6 7 

60 IFN<>RANTHENPRINTLEFT$(D$ , D)"SORRY,":P 
RINT"WRONG NUMBER":FORT=lT01000:NEXTT 

:rem 86 
70 IFN<>RANTHENPRINTD$ : D=2l : GOSUB200 : PRIN 

TCHR$(147) : GOT050 :rem 186 
80 D=D-l:IFD<=lTHENPRINT"(HOME} YOU DID I 
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T111":GOSUB 200 :D=2l : PRINTCHR$(147) 
:rem 66 

90 PRINT"{HOMEJ(l6 SPACES}":GOT050:rem 37 
100 END :rem 104 
200 REM BELLS & WHISTLES : rem 129 
210 FORI=8T024:POKE36879,I:POKE36878,10 : P 

OKE36876,I+l28:FORT=lT0200 : NEXT:NEXT 
: rem 242 

220 POKE36878,0:RETURN :rem 73 

Understanding 
Sound On The 64 
(Article on page 136.) 
100 !=52992 :rem 34 
110 READ A:IF A=256 THEN 190 :rem 156 
120 POKE I,A: I=I+l:GOTO 110 :rem 226 
130 DATA 24,5,6,0,1,2,3 :rem 77 
140 DATA 21,12,13,7,8,9,10 :rem 234 
150 DATA ll,19,20,14,15,16,17 :rem 128 
160 DATA 23,4,ll,18,162,0,188 :rem 135 
170 DATA 0 , 207,185 , 0,192,153,0 : rem 182 
180 DATA 212,232,224,25,208,242,96,256 

: rem 80 
190 POKE53281,l:POKE53280,l :rem 241 
200 POKE650,128 :rem 35 
210 F$="{19 SPACES}" :rem 126 
220 S=49152:D=0 : Q=54272 : P=53017 :M$="VOICE 

":Z$="(4 SPACES}(4 LEFT}" : KE=l97 
:rem 158 

230 FORT=STOS+30:POKET,0:NEXT:SYSP 
:rem 255 

240 PRINT"(CLR}";:FI$= 11 NONE 11 :rem 211 
250 FORA=lTOll:ON A GOSUB500,510,520,530, 

540,550,560,570,590,600,610 : NEXT 
: rem 138 

270 GETE$:U=PEEK(KE):IFU=64ANDPEEK(S+4)TH 
ENPOKES+4,PEEK(S+4)AND254 : SYSP 

:rem 207 
280 IFU=64ANDPEEK(S+7+4)THENPOKES+7+4,PEE 

K(S+7+4)AND254:SYSP :rem 161 
290 IFU=64ANDPEEK(S+l4+4)THENPOKES+l4+4,P 

EEK(S+l4+4)AND254:SYSP : rem 44 
300 IFU=62THENSYSP:GOT01330 :rem 212 
310 IFE$="l 11 0RE$="2"0RE$="3 11 THEND=(ASC(E$ 

)-49)*7 : PRINT"(CLR}";TAB(25);M$;E$:GO 
T0250 :rem 8 

320 IFD>7THENPOKES+24,(PEEK(S+24)AND127) : 
SYSP :rem 236 

330 IFU=4THENPOKES+4+D,33:SYSP :rem 133 
340 IFU=5THENPOKES+4+D,17:SYSP : rem 137 
350 IFU=6THENPOKES+4+D,129:SYSP :rem 191 
360 IFU=3THENPOKES+4+D,65:SYSP : rem 140 
370 IF U=39THENPOKES+24,(PEEK(S+24)AND255 

):FI$=" NONE(6 SPACES}" : POKES+23,0:SY 
SP : rem 126 

380 IF U=60 THENFORT=0T014STEP7:POKES+4+T 
,PEEK(S+4+T)ORl : NEXT :SYSP : rem 181 

390 IFU=57THENPOKES+4+D,PEEK(S+4+D)OR3:SY 
SP : rem 200 

400 IFU=54THENPOKES+4+D,2l:SYSP :rem 181 
410 V=2t(D/ 7) :rem 179 
420 IFU=42THENFI$=" LOWPASS " : POKES+23,V: 

POKES+24,(PEEK(S+24)0Rl6) : SYSP:rem 44 
430 IFU=29THENFI$=" HIGHPASS ":POKES+23,V 

:POKES+24,(PEEK(S+24)0R64):SYSP 
:rem 99 

440 IFU=28THENFI$=" BANDPASS ":POKES+23,V 
:POKES+24,(PEEK(S+24)0R32):SYSP 

: rem 83 

f 

( 



450 N$="ADSROYTVFPW" :FORJ=lTO LEN(N$) : G$= 
MID$(N$,J):IF LEFT$(G$,l)=E$THEN480 

:rem 206 
460 NEXT :rem 217 
470 GOT0270 :rem 109 
480 ONLEN(G$)GOSUB610,600,590,570,560,550 

,540,530,520,510,500 :rem 155 
490 GOT0270 :rem 111 
500 PRINT" {BLK} {HOME} {RVS}A{OFF}TTACK 

{2 SPACES}RATE +-":GOSUB620:RETURN 
:rem 85 

510 PRINT"{BLU} {HOME} {2 DOWN} {RVS}D{OFF}E 
CAY{2 SPACES}RATE +-":GOSUB700:RETURN 

: rem 180 · 
520 PRINT" {RED} {HOME} (4 DOWN} (RVS}S(OFF}U 

STAIN LEVEL +-" :GOSUB770: RETURN 
:rem 232 

530 PRINT" (GRN} (HOME} {6 DOWN} (RVS'}R{OFF}E 
LEASE RATE ( 2 SPACES·}+-" :GOSUB840: RETU 
RN :rem 153 

540 PRINT"B!HHOME} (8 DOWN} (RVS}O(OFF}V 
ERALL VOLUME +-":GOSUB910:RETURN 

:rem 221 
550 PRINT"g23(HOME} (10 DOWN} PITCH (HIGH 

B(RVS}Y{OFF}TE)+- ":GOSUB970:RETURN 
:rem 74 

560 PRINT" {PUR} (HOME} {12 DOWN}PI (RVS}T 
(OFF}CH (LOW BYTE)+-" : GOSUB1030:RETUR 
N :rem 106 

570 IFD>0THENPRINT" (HOME} ( 14 DOWN}NO RING 
/SYNC FOR VOICES TWO AND THREE":RETUR 
N : rem 38 

580 PRINT"g73(HOME} (14 DOWN}PITCH {RVS} 
V{OFF}OICE 3 (FOR RING)+-":GOSUB1090 : 
RETURN :rem 44 

590 PRINT"g4HHOME} (16 DOWN} {RVS}F{OFF} 
ILTERS{2 SPACES}CUTOFF{2 SPACES}+-":G 
OSUBl 150 : RETURN : rem 160. 

600 PRINT"g33(HOME} (18 DOWN} {RVS}P{OFF} 
ULSE WAVE HIGH{2 SPACES}+-":GOSUB1210 
: RETURN :rem 178 

610 PRINT"g23(HOME} {20 DOWN}PULSE {RVS} 
W{OFF}AVE LOW{3 SPACES}+- ":GOSUB1270: 
RETURN :rem 172 

620 POKE198 , 0:GETA$:IF A$<>'"'THEN620 
:rem 247 

630 IF PEEK(KE)<>40ANDPEEK(KE)<>43ANDPEEK 
(KE)<>lTHEN680 : rem 23 

640 IFPEEK(KE)=40ANDXl<l5THENXl =Xl+l 
:rem 168 

650 IFPEEK(KE)=43ANDX1>0THENXl=Xl-l 
~ram 122 

660 IFPEEK(KE)=lTHENPOKE197,0:POKE198,0:F 
ORT=lT0500 : NEXT:POKE198 ,0:PRINT :RETUR 
N :rem 61 

670 PRINT"(RVS}";LEFT$(F$,Xl);"(OFF}";RIG 
HT$(F$,15-Xl);Z$;(PEEK(S+D+5)AND240); 
" { 2 UP} " : rem 82 

680 POKES+D+5,(Xl*l6)+(PEEK(S+D+5)AND15): 
POKEQ+D+5,(PEEK(S+D+5)) :rem 113 

690 GOT0630 :rem 113 
700 POKE198,0:IF PEEK(KE)<>40ANDPEEK(KE)< 

>43ANDPEEK(KE)<>lTHEN750 :rem 122 
710 IFPEEK(KE)=40ANDX2<15THENX2=X2+1 

:re m 169 
720 IFPEEK(KE)=43ANDX2>0THENX2=X2-l 

:rem 123 
730 IFPEEK(KE)=lTHENPOKE197,0:POKE198,0:F 

ORT=lT0500:NEXT:POKE198,0 : PRINT:RETUR 
N :rem 59 

740 PRINT" {RVS} II: LEFT$ (F$ ,X2): II (OFF} II : RIG 

HT$(F$,15- X2);Z$;(PEEK(S+0+5)AND15) ; " 
[UP}" : rem 145 

750 POKES+D+5,X2+(PEEK(S+D+5)AND240):POKE 
Q+D+5,PEEK(S+D+5) :rem 109 

760 GOT0700 :rem 109 
770 POKE198,0:IF PEEK(KE)<>40ANDPEEK(KE)< 

>43ANDPEEK(KE)<>lTHEN820 :rem 127 
780 IFPEEK(KE)=40ANDX3<15THENX3=X3+1 

: rem 179 
790 IFPEEK(KE)=43ANDX3>0THENX3=X3-l 

:rem 133 
800 IFPEEK(KE)=lTHENPOKE197,0:POKE198,0:F 

ORT=lT0500:NEXT : POKE198,0:PRINT:RETUR 
N : rem 57 

810 PRINT'" [RVS} II; LEFT$ ( F$ I X3); " (OFF} II: RIG 
HT$(F~1 15-X3);Z$;(PEEK(S+D+6)AND240); 
" (UP} " : rem 194 

820 POKES+D+6,(X3*16)+(PEEK(S+D+6)AND15): 
POKEQ+D+6 , PEEK(S+D+6) :rem 34 

830 GOT0770 :rem 114 
840 POKE198,0:IF PEEK(KE)<>40ANDPEEK(KE)< 

>43ANDPEEK(KE)<>lTHEN890 :rem 132 
850 IFPEEK(KE)=40ANDX4< 15THENX4=X4+1 

:rem 180 
860 IFPEEK(KE)=43ANDX4>0THENX4=X4-l 

:rem 134 
870 IFPEEK(KE)=lTHENPOKE197,0:POKE198,0:F 

ORT=lT0500:NEXT:POKE198,0:PRINT:RETUR 
N : rem 64 

880 PRINT II [RVS} II: LEFT$ ( F$ , X4) : II (OFF} II; RIG 
HT$(F$,15-X4);Z$;(PEEK(S+D+6)AND15);" 
(UP}" :rem 155 

890 POKES+D+6,X4+(PEEK(S+D+6)AND240 ):POKE 
Q+D+6,PEEK(S+D+6) :rem 120 

900 GOT0840 :rem 110 

910 POKE198,0:IF PEEK(KE)<>40ANDPEEK(KE)< 
>43ANDPEEK(KE)<>lTHEN960 :rem 128 

920 IFPEEK(KE)=40ANDX5<15THENX5=X5+1 
:rem 181 

930 IFPEEK(KE)=43ANDX5>0THENX5=X5-l 
:rem 135 

940 IFPEEK(KE)=lTHENPOKE197,0:POKE198,0:F 
ORT=lT0500:NEXT:POKE198,0:PRINT:RETUR 
N :rem 62 

950 PRINT"{RVS}";LEFT$(F$,X5);"(0FF}";RIG 
HT$ ( F$ I 15-XS) ; Z$: (PEEK ( S+24 )AND15): II 

{UP}" :rem 92 
960 POKES+24,(XS+(PEEK(S+24)AND240)):SYSP 

: GOT0910 :rem 1 45 
970 POKEl 98, 0: IF PEEK (KE)<> 40ANDPEEK (KE)< 

>43ANDPEEK(KE)<>lTHEN1020 :rem 170 
980 IFPEEK(KE)=40ANDX6<15THENX6=X6+1 

: rem 190 
990 IFPEEK(KE)=43ANDX6>0THENX6=X6-l 

: rem 144 
1000 IFPEEK(KE)=lTHENPOKE197,0:POKE198,0: 

FORT=lT0500:NEXT:POKE198,0:PRINT:RET 
URN :rem 98 

1010 PRINT II {RVS} II ; LEFT$ ( F $I X6) ; II {OFF} II ; RI 
GHT$(F$,15-X6);Z$;PEEK(S+D+l);"(UP}" 

: rem 50 
1020 POKES+l+D,16*X6 : POKEQ+l+D,PEEK(S+l+D 

) : GOT0970 : rem 1 79 
1030 POKE198,0:IF PEEK(KE)<>40ANDPEEK(KE) 

<>43ANDPEEK(KE)<>lTHEN1080 : rem 212 
1040 IFPEEK(KE)=40ANDX7<15THENX7=X7+1 

:rem 229 
1050 IFPEEK(KE)=43ANDX7>0THENX7=X7-l 

:rem 183 
1060 IFPEEK(KE)alTHENPOKE197,0:POKE198,0: 
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1070 

1080 

1090 

1100 

1110 

1120 

1130 

1140 

1150 

1160 

~~T=lT0500:NEXT:POKE198,0:PRINT : RET 

P "{ } :rem 104 
RINT RVS ";LEFT$(F$,X7);"{0FF}";RI 

GHT$(F$,15 - X7);Z$;PEEK(S+D);"{UP}" 
:rem 222 

POKES+D,16*X7:POKEQ+D,PEEK(S+D):GOTO 
1030 :rem 202 
POKE198,0 : IF PEEK(KE)<>40ANDPEEK(KE) 
<>43ANDPEEK(KE)<>lTHEN1140 : rem 215 
IFPEEK(KE)=40ANOX8<15THENX8=X8+1 

:rem 229 
IFPEEK(KE)=43ANDX8>0THENX8=X8- l 

:rem 183 
IFPEEK(KE)=lTHENPOKE197,0:POKE198,0: 
FORT=lT0500:NEXT:POKE198 , 0:PRINT:RET 
URN :rem 101 
PRINT II {RVS} II; LEFT$ ( F$, XS); II (OFF} II i RI 
~HT$(F$,15-X8);Z$;PEEK(S+l5+D);"{UP} 

: rem 110 
POKEQ+24,PEEK(S+24)0Rl28 : POKES+l5+D, 
X8*16 : POKEQ+l5+D,X8*16:GOT01090 

:rem 230 
POKE198,0:IF PEEK(KE)<>40ANDPEEK(KE) 
<>43ANDPEEK.(KE) <>1THEN1200 :rem 209 
IFPEEK(KE)=40ANOX9<15THENX9=X9+1 

:rem 238 
1170 IFPEEK{KE)=43ANDX9>0THENX9:X9-l 

:rem 192 
1180 IFPEEK(KE)=lTHENPOKE197,0:POKE198,0: 

FORT=lT0500:NEXT:POKE198,0 : PRINT:RET 
URN : rem 107 

ll90 PRINT"{RVS}";LEFT$(F$,X9) ; "{0FF}";RI 
GHT$(F$,15 - X9);Z$;PEEK(S+22);" 
(6 RIGHT}";FI$;"(UP}" :rem 32 

1200 POKES+21,X9/2 : POKES+22,(X9*16):POKEQ 
+21,7:POKEQ+22,(X9*16):GOT01150 

:rem 168 
1210 POKE198 , 0:IF PEEK(KE)<>40ANOPEEK(KE) 

<>43ANDPEEK(KE)<>lTHEN1260 :rem 212 
1220 IFPEEK(KE)=40ANOXA<l5THENXA=XA+l 

:rem 3 
1230 IFPEEK(KE)=43ANDXA>0THENXA=XA-l 

:rem 213 
1240 IFPEEK(KE)=lTHENPOKE197,0:POKE198,0: 

FORT=lT0500:NEXT:POKE198 , 0 : PRINT:RET 
URN :rem 104 

1250 PRINT II {RVS} II i LEFT$ ( F$, XA) i " {OFF} II: RI 
GHT$(F$,15-XA);Z$;PEEK(S+D+2);"{UP}" 

:rem 79 
1260 POKES+D+2,XA*l6:POKEQ+D+2,PEEK(S+0+2 

) :GOT01210 :rem 235 
1270 POKE198,0:IF PEEK(KE)<>40ANDPEEK(KE) 

<>43ANDPEEK(KE)<>lTHEN1320 :rem 215 
1280 IFPEEK(KE)=40ANDXB<l5THENXB=XB+l 

:rem 12 
1290 IFPEEK(KE)=43ANDXB>0THENXB=XB-l 

: rem 222 
1300 IFPEEK(KE)=lTHENPOKE197,0 : POKE198 , 0: 

FORT=lT0500:NEXT : POKE198,0:PRINT:RET 
URN : rem 101 

1310 PRINT" {RVS)" ;LEFT$ (F$,XB) i II (OFF} II ;RI 
GHT$(F$,15-XB);Z$;PEEK(S+D+3);"(UP)" 

:rem 79 
1320 POKES+D+3,XB*l6:GOT01270 :rem 169 
1330 REM SAVE ROUTINE 
1340 S=49152:C0=52992 :rem 113 
1350 PRINT" {CLR) II: DIMQ(45), ML( 45): rem 203 
1360 FORT=0T044:Q(T)=PEEK(S+T):ML(T)=PEEK 

(CO+T) : NEXT :rem 231 
1370 PRINT"! RP=52992:FORR=RPTORP+44:READ 

GP : POKER, GP : NEXT" : rem 197 
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1380 
1390 

1400 
1410 

1420 

1430 
1440 

1450 

PG=0:FORA=0T04:PG=PG+3 :rem 121 
PRINT PG"DATA";:FORT=0T08 :PRINTML(T 
+9*A); : IF T<8 THENPRINT"{LEFT),"; 

:rem 235 
NEXT : PRINT:NEXT :rem 68 
PRINT"20S=49152:FORT=STOS+24:POKET,0 
:NEXT : P=53017(2 SPACES)" :rem 115 
PRINT"30FORT=STOS+25 : READDS : POKET,OS 
: NEXT:SYSP(3 SPACES)" : rem 189 
P0=30 : FORW=0T02:PO=PO+l0 :rem 2 
PRINTPO"DATA"; : FORT=0T08 : PRINTQ(T+9* 
W);:IFT<STHENPRINT"{LEFT), " ;:rem 189 
NEXT:PRINT:NEXT :rem 73 

Machine Language 
For Beginners 
(Article on page 164.) 

BEFORE TYPING ... 
Before typing in pror,rams, please refer to "How 
To Type tOMPUTE.'s Gazette Programs,"" A 
Beginner's Guide To Typing In Programs," and 
"The Automatic Proofreader'' that appear before 
the Program Listings. 

The Assembler 
10 H=l:REM IF H = 0 THEN ASSEMBLY IS IN D 

ECIMAL : rem 42 
SO HE$="0123456789ABCDEF" : SZ=l : Z0$="000" 

:rem 166 
100 PRINT"{3 SPACES}SIMPLE{3 SPACES}ASSEM 

BLER{2 SPACES}CONVENTIONS: " :rem 90 
110 DIMM$(56),TY(56) , 0P(56) : rem 181 
120 FORI=lT056:READM$(I) : rem 160 
122 ROP$=MID$ (M$ (I) 1 4, l) : TY (I) =VAL (ROP$) 

:rem 5 
124 OPS=RIGHT$(M$(I) , 3) :OP(I)=VAL(OP$) 

: rem 155 
126 M$(I)=LEFT$(M$(I) ,3) :rem 235 
140 NEXT!: PRINT :rem 228 
150 PRINT"IMMEDIATE{S SPACES}LDA #15 

:rem 46 
155 PRINT"ABSOLUTE{6 SPACES}LDA 1500 

:rem 64 
160 PRINT"ZERO PAGE{S SPACES}LDA 15 

:rem 218 
165 PRINT"ACCUMULATOR{ 3 SPACES}ASL 

:rem 107 
170 PRINT"INDIRECT X{4 SPACES}LDA (15X) 

: rem 209 
175 PRINT"INDIRECT Y{4 SPACES}LDA (lS)Y 

:rem 216 
177 PRINT"ZERO PAGE X{3 SPACES}LDA lSX 

:rem 146 
179 PRINT"ZERO PAGE Y{3 SPACES}LDX 15Y 

: rem 173 
180 PRINT"ABSOLUTE X{4 SPACES}LDA 1500X 

:rem 238 
185 PRINT"ABSOLUTE Y{4 SPACES}LDA !SOOY 

189 

190 
195 

PRINT: PRINT" { 4 
RS IN " ; 

:rem 245 
SPACES}ENTER ALL NUMBE 

IFH=l THEN PR INT"HEX" : GOT0200 
PRINT"DECIMAL" 

: rem 127 
:rem 201 

: rem 95 

I. 



200 PRINT : PRINT" PLEASE INPUT STARTING ADD 
RESS FOR ML PROGRAM ": INPUT SA$ 

210 IFH=lTHENH$=SA$ : GOSUB5000 : SA=DE : GOT02 
20 :rem 130 

215 SA=VAL(SA$) : rem 85 
220 TA=SA : PRINT"{CLR}" : REM CLEAR THE SCRE 

EN :rem 190 
230 IFH=lTHENDE=SA : SZ =3 : GOSUB4000 : PRINTH$ 

; : GOT0240 :rem 175 
235 PRINTSA" "; : rem 58 
240 INPUTMN$:PRINT"{UP}"SPC(20) ;: REM GOU 

PONE LINE AND OVER 20 SPACES : rem 232 
241 REM ADD NEW PSEUDO-OPS HERE :rem 65 
242 IFRIGHT$(MN$ , 7)="FORWARD"THENFB=SA 

: rem 90 
243 IFRIGHT$(MN$ , 7) =" RESOLVE "THENFR=SA-FB 

:POKEFB+l , FR-2 : PRINT"{2 SPACES }OK " :GO 
T0230 : rem 72 

244 IFRIGHT$(MN$,4)="POKE"THENPRINT"ADDR, 
NUMBER(DEC) ";: INPUTADR,NUM:POKEADR ,NU 
M:GOT0230 :rem 116 

250 !FMN$ 2 " END "THENPRINT: PRINT " { 6 S PACES} 
PROGRAM IS FROM "TA"TO "SA:END : rem 13 

260 L=LEN(MN$) : L$=LEFT$(MN$,3) : rem 181 
270 FORI=lT056:IFL$ =M$(I)THEN300 :rem 136 
280 NEXT! :rem 34 
290 GOT0850 :rem 113 
300 REM PRIMARY OPCODE CATEGORIES : rem 59 
301 TY=TY(I) :OP=OP(I) : rem 20 
305 IFFB=SATHENTN=O:GOT02010 :rem 244 
310 IFTY=OTHENGOTOlOOO : rem 102 
320 IFTY=3THENTY=l:IFL=3THENOP=OP+8:GOT01 

000 : rem 81 
330 R$=RIGHT$(MN$,L-4) : IFH=lTHENGOSUB6000 

: rem 200 
340 LR$=LEFT$(R$ , l):LL=LEN(R$):IFLR$="1"T 

HEN480 :rem 184 
350 IFLR$• " ( "THEN520 : rem 88 
360 IFTY=8THEN600 : rem 15 
370 IFTY=3THENOP=OP+8:GOT01000 : rem 135 
380 IFRIGHT$(R$,l)="X"ORRIGHT$(R$,l)= " Y"T 

HEN630 : rem 210 
390 IFLEFT$(L$,l)= " J"THEN820 :rem 44 
400 TN=VAL(R$) :IFTN>255THEN430 :rem 40 
410 IFTY=lORTY=30RTY=40RTY=5THENOP=OP+4 

: rem 133 
420 GOT02000 :rem 145 
430 H%=TN/256:L%=TN- 256*H% : IFTY=20RTY=7TH 

ENOP=OP+8:GOT0 470 : r em 92 
440 IFTY=lORTY=30RTY=40RTY=5THENOP=O P+l2: 

GOT0470 :rem 197 
450 IFTY=60RTY =9THEN470 : rem 214 
460 GOT0850 : rem 112 
470 GOT03000 : rem 151 
480 TN=VAL(RIGHT$(R$,LL-l)) :rem 58 
490 IFTY=lTHENOP=OP+8 : GOT02000 :rem 137 
500 IFTY=40RTY=5THENGOT02000 : rem 44 
510 GOT0850 :rem 108 
520 IFRIGHT$(R$ , 2)=")Y"THEN540 :rem 184 
530 IFRIGHT$(R$,2)= " X) "THEN570 :rem 187 
540 TN=VAL(MID$(R$ , 2,LL-3)) : rem 243 
550 IFTY=lTHENOP=OP+l6:GOT0200~ : rem 181 
560 GOT0850 : rem 113 
570 TN=VAL(MID$(R$ , 2 , LL-3)) : rem 246 
580 IFTY=lTHENGOT02000 :rem 113 
590 GOT0850 :rem 116 
600 TN=VAL(R$) : TN=TN-SA-2:IFTN<-1280RTN>l 

27THENPRINT"TOO FAR "; : GOT0850 

610 IFTN<OTHENTN=TN+256 
620 GOT02000 

:rem 154 
: ?:em 172 
: rem 147 

630 IFRIGHT$(R$ , 2) =")Y "THEN540 :rem 186 
640 IFRIGHT$(R$,l)="X"THEN720 :rem 144 
650 REM *ZERO Y : rem 66 
660 TN=VAL(LEFT$(R$ , LL-l)):IFTN>255THEN68 

O :r em 249 
670 IFTY=20RTY =5THEN730 :rem 209 
675 IFTY=lTHEN760 : rem 24 
680 GOSUB770 :IPTY=lTHENOP=OP+24 : GOT0710 

: rem 2 30 
690 IFTY=5THENOP=OP+28:GOT0710 : rem 151 
700 GOT0850 :rem 109 
710 GOT03000 : rem 148 
720 TN=VAL(LEFT$(R$,LL-l)):IFTN>255THENGO 

SUB770:GOT0780 : rem 136 
730 IFTY=2THENOP=OP+l6:GOT0760 : rem 145 
740 I FTY=l0RT Y=30RTY=5THE NOP=OP+20:GOT076 

O : rem 10 
750 GOT0850 : rem 114 
760 GOT02000 :rem 152 
770 H%=TN/256 : L%=~N-256*H%:RETURN : rem 187 

780 IFTY=2THENOP=OP+24:GOT0810 :rem 14 5 
790 IFTY=lORTY=30RTY=5THENOP=OP+28:GOT081 

O : rem 19 
800 GOT0850 :rem 110 
810 GOT03000 : rem 149 
820 TN=VAL(R$) : rem 35 
830 GOSUB770 : rem 185 
840 GOT0710 :rem 109 
850 PRINT"{RVS } ERROR ":GOT0230 :rem 18 
1000 REM l BYTE INSTRUCTIONS :rem 191 
1010 POKESA , OP : SA=SA+l :IFH=lTHE N 1030 

:rem 189 
1020 PRINTOP:GOT0230 :rem 247 
1030 DE = OP:GOSUB4000:PRINTH$ : GOT0230 

:rem 226 
2000 REM 2 BYTE INSTRUCTIONS :rem 193 
2005 IFTN>256THENPRINT" INCORRECT ARGUMEN 

T. ( #5 IN HEX IS #05) ": GOT0230 
:rem 94 

2010 POKESA,OP:POKESA+l , TN:SA=SA+2 : IFH=lT 
HEN2030 :rem 231 

2020 PRINTOP;TN : GOT0230 :rem 213 
2030 DE = OP : GOSUB4000: PRINTH$ " "; : r .em 90 

2040 DE = TN:GOSUB4000 : PRINTH$ : GOT0230 
: rem 231 

3000 REM 3 BYTE INSTRUCTIONS : rem 195 
3010 POKESA , OP:POKESA+l,L%:POKESA+2 , H%:SA 

=S A+3:IFH = lTHEN3030 :rem 172 
3020 PRINTOP;L% ; H% : GOT0230 : rem 77 
3030 DE OP : GOSUB4000 : PRINTH$ " " ; : rem 91 
3040 DE= L%:GOSUB4000:PRINTH$ " "; :rem 46 
3050 DE = H%:GOSUB4000:PRINTH$ : GOT0230 

:rem 180 
4000 REM{2 SPACES}DECIMAL TO HEX (DE TO H 

$) :rem 8 
4010 H$= "": FORM=SZT00STEP- l:N%=DE/(16IM): 

DE=DE-N%*16lM:H$=H$+MID$(HE$ , N%+ , 1) 
:rem 179 

4020 NEXT : SZ=l:RETURN :rem 116 
5000 REM{2 SPACES} HEX TO DECIMAL (H$ TO D 

E) :rem 9 
5010 D=O:Q=3 : FORM=lT04 : FORW=OT015 : IFMID$( 

H$,M,l)=MID$(HE$,W+l,l)THEN5030 
: rem .221 

5020 NEXTW : rem 93 
5030 Dl=W*(l6 l (Q)):D=D+Dl:Q=Q- 1 : NEXTM: DE= 

INT(D):RETURN : rem 41 
6000 REM ACCEPT HEX OPCODE INPUT AND TRAN 

SLATE IT TO DECIMAL : rem 57 
6010 IFLEFT$(R$ , l)= " # "THEN H$= "00 " +RIGHT$ ( 
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R$ I 2) : GOSUB5000: R$= II# "+STR'$ (DE) : RETU 30 DATA32,198,3,201,13,240,l4,201,95,208 
,2,169,13,145,55,32 
DATA207,255,76,124,3,230,l67,l65,l67, 
41,l,208,10,24,165,l68 
DATA105 , 4,133,168,76,170,3,56,l65,l68 
,233,3,133 , 168,165,l67 
DATA201,57,144,163,120,169,L0,141,20, 
3,169,H0,141,2l,3,88 

RN :rem 234 
6020 

6030 

LS=LEN(R$) :AZ$=LEFT$(R$,l):ZA$=MID$( 35 
R$,LS,l):IFAZ$<>"("THEN6050 :rem 126 
IFZA$="Y "TH ENH$ ="00"+MID$(R$ , 2,2):GO 40 
SUB5000 : R$= " ( " +STR$(DE)+")Y":RETURN 

6040 
: rem 30 45 

IFZA$=") "THENH$= "00 " +MID$ (R$ I 2 I 2): GO 
SUB5000:R$= "("+STR$(DE)+ "X )" : RETURN 50 DATA169,0,133,167,32,68,l66,76,116,16 

4,166,55,208,2,198,56 6050 
6060 

:rem 238 
IFZA$="X"ORZA$= "Y"THEN6070 : rem 40 55 
H$=LEFT$(Z0$,4-LS)+R$:GOSUB5000:R$=S 56 
TR$(DE):RETURN :rem 44 

DATA198,55,96 
S=PEEK(55)+256*PEEK(56):I=l20: GOSUB10 
0 

6070 

6080 
6090 

20000 

20010 

20020 

20030 

20040 

20050 

20060 

IFLS=5THENH$=LEFT$(R$ ,4): GOT06090 
:rem 253 

H$="00"+LEFT$(R$,2) :rem 186 
GOSUB5000:R$=STR$(DE)+ZA$:RETURN 

:rem 252 
DATAADC1097 , AND1033 , ASL3002 , BCC8114 
,BCS8 176 ,BEQ8240, BIT7036 , BMI8048 

: rem 93 
DATABNE8208,BPL8016 , BRK0000,BVC8080 
,BVS8112,CLC0024, CLD0216 ,CLI0088 

: rem 114 
DATACLV0184,CMP1193,CPX4224 , CPY4192 
,DEC2198,DEX0202,DEY0136,EOR1065 

:rem 184 
DATAINC2230 , INX0232,INY0200 ,JMP6076 
, JSR9032,LDA1161,LDX5162,LDY5160 

:rem 200 
DATALSR3066,NOP0234 , 0RA1001 ,PHA0072 
, PHP0008,PLA0104,PLP0040 , ROL3034 

:rem 185 
DATAROR3098 , RTI0064,RTS0096 , SBC1225 
,SEC0056,SED0248 , SEI0120,STA1129 

: rem 216 
DATASTX2134 ,STY2 132,TAX0170,TAY0168 
,TSX0186,TXA0138 , TXS0154,TYA0152 

50000 PRINTX:POKE5 , X:GOT0530 
:rem 79 

:rem 7 

One~Touch 
Commands For 
The64 
(Article on page 159.) 

BEFORE TYPING ... 
Before typing in programs, pleas.e refer to "How 
To Type COMPUTEI's Gazette Programs," /1 A 
Beginner's Guide To Typing In Programs," and 
"The Automatic Proofreader" that appear before 
the Program Listings. 

1 POKE56 , 208:POKE55,0 : F=0:C=PEEK(55) - 120 
:IFC<0THENC=C+256:F=- 1 

2 D=PEEK(56)+F:POKE55,C:POKE56,D 
3 S=828 : I=146:GOSUB100 
10 DATA32,198,3,165,55,133,25l,l33,253,l 

65,56,133,252,133,254,169 
15 DATA49,133,167,169,133,133,168,169,l3 

,32,210,255,169,70,32,210 
20 DATA255,l65,l67,32,210,255,l69,61,32, 

210,255,169,63,32,210,255 
25 DATA169,32 , 32,210,255,32 , 207,255,72,l 

60,0,165,168,145,55,l04 
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57 
58 

SYS(828) 
END 

60 DATA165,167,240,59 , 160,0,l77 , 251 , 32,L 
99,H0,176,12,165,55,197 

65 DATA251,20a~21,165 , 56,197,252,208,15, 
169,0 , 133 , Ln7,165,253 , 133 

70 DATA25l,l65 , 254,133,252,76 , 49,234,l66 
,198,177,251,157,119,2,230 

75 DATA198, 3,2, Llll ,H0, 165 , 198 , 201, 11, 144 
,204,230,167,76,49,234,165 

80 DATA215 , 32,L99,H0,176,3,76,49,234,l65 
,8,41,l,208,247,l60 

85 DATA0,177 , 251,197,215,208 ,6, 32,Llll ,H 
0,76 , L6,H0 , 32,Llll,H0 

90 DATA76,L81,H0,201,133 , 144,6, 201,l41,1 
76,2,56,96,24,96,l66 

95 DATA25l,208,2 ,198,252,198 , 251,96 , 0,0 
100 F=0:FORD=STOS+I:READA$:IFASC(A$)<58T 

HENA=VAL(A$):GOT0115 
105 IFASC(A$)=76THENA=VAL(RIGHT$(A$,LEN( 

A$)-l))+PEEK(55) : IFA>255THENA=A-256: 
F=l 

110 IFASC(A$)=72THENA=VAL(RIGHT$(A$ , LEN( 
A$)-l))+PEEK(56)+F:F=0 

115 POKEO,A:NEXT:RETURN 

The Beginner's 
Corner 
(Article on page 150.) 

Bake A Cake 
l DIMI$(24),B$(24,l),M(ll),C$(ll):Z=24 

:rem 126 
2 POKE 53281,1 :rem 193 
3 FORN=0TOZ : READA$, B$ ( N, 0): I$ (N) =A$+" "+B 

$(N,0):NEXT :rem 118 
5 PRINT"(CLR}{BLU}{5 DOWN}{5 RIGHT}BAKE A 

CAKE" :rem 6 
7 PRINT"{2 DOWN}CHOOSE:":PRINT"{DOWN} 1 N 

EEO TO KNOW":PRINT"{3 SPACES}WHAT CAN B 
E MADE ." :rem 77 

9 PRINT"{DOWN} 2 WANT TO SEE":PRINT" 
{3 SPACES}A CERTAIN RECIPE" : PRINT" 
(DOWN} 3 END PROGRAM" : rem 79 

11 GETE$ : IFE$="3"THEN200 :rem 82 
13 IFE$="2"THEN61 :rem 165 
15 IFE$<>"l"THENll :rem 222 
17 PRINT" ( CLR} ( BLU} IN THE FOLLOWING LIST, 

PRESS":PRINT"(2 SPACES} 'Y ' IF YOU HAV 
E THE INGREDIENT" : rem 53 

19 PRINT" ( 2 SPACES} 'N' IF YOU DO NOT 
{DOWN}":PRINT"(2 SPACES)'S' TO START 0 
VER. (2 DOWN}" :rem 97 



21 Y=0:FORN=0TOZ:PRINTB$(N,0); " [2 SPACESJ 
{RED}--{BLK}"; : GOSUB1S0 :rem SS 

23 GETE$ : IFE$="S"THEN17 : rem 7S 
2S IFE$="N"THENPRINT " N{BLU} " :GOT031 

:rem 114 
27 IFE$<>"Y"THEN23 :rem 12 
29 PRINT"Y{BLU}" : Y=Y+l :rem S7 
31 B$(N, l)=E$:NEXTN : C=0 : PRINT"{2 DOWN }YOU 

CAN MAKE: " :rem 1 13 
33 IFB$(1,l)="N"ORB$(2,l)="N"ORB$(S,l)="N 

"THEN37 :rem 17 
3S IFY>7THEN47 :rem 9S 
37 PRINT"NOTHING TODAY. ": PRINT "YOU NEED M 

ORE SUPPLIES" : rem 20S 
39 PRINT"{2 DOWN){GRN}PRESS RETURN{BLU}"; 

:GOSUB1S0 :rem 148 
41 GETE$: IFE$=" "THEN41 : rem 24S 
43 IF ASC(E$)<>13THEN41 :rem 249 
4S GOTOS :rem 21S 
47 RESTORE : FORN=0TOZ*2+l : READE$ : NEXT : READ 

A$ :rem 19 
49 FORN=0TOZ : READE$ : IFE$=""0RE$="0"THENS3 

: rem 208 
Sl IFB$(N,l)="N"THENFORI=N+lTOZ:READE$:NE 

XTI:GOTOSS : rem 199 
S3 NEXTN : PRINTA$;" CAKE":C=C+l :rem 13 
SS READA$:IFA$<>"Z"THEN49 :rem 20S 
S7 IFC=0THEN37 :rem 68 
S9 PRINT"{DOWN}GO AHEAD AND BAKEl" : GOT039 

:rem 31 
61 PRINT" { CLR) { BLU} {DOWN} CHOOSE: { 2 DOWN}" 

:PRINT"A BANANA CAKE" : PRINT"B CHERRY C 
AKE":PRINT"C CHOCOLATE CAKE" : rem S9 

63 PRINT"D DEVIL ' S FOOD CAKE":PRINT"E GOL 
D LAYER CAKE":PRINT "F OATMEAL CAKE" 

: rem 23 
6S PRINT"G RED VELVET CAKE" :PRINT"H SAUER 

KRAUT CAKE"1PRINT 11 l SPICE CAKE" 
:rem 146 

67 PRINT"J TWO-EGG CAKE":PRINT"K WACKY CA 
KE" : PRINT"L WHITE CAKE":GOSUB1S0 

:rem 187 
69 GETE$: IFE$=" "THEN69 : r em 9 
71 A=ASC(E$):IFA<6SORA>76THEN69 :rem 83 
73 RESTORE:PRINT"{CLR} (BLU}"; :FORN=0T02*Z 

+l:READE$:NEXT : rem 79 
7S IFA=6STHEN79 : rem 131 
77 FORN=lTOA- 6S:READA$:FORI=0TOZ : READE$:N 

EXTI,N :rem 23 
79 READA$:PRINTA$;" CAKE(DOWN}":I=0 

:rem 177 
81 FORN=0TOZ : READE$ : IFE$=""0RVAL(E$)=0THE 

NBS :rem 193 
83 M(I)=VAL(E$):C$(I)=I$(N) : PRINTM(I);TAB 

(6) ; C$(I):I=I+l : rem 1S2 
fas NEXTN :rem 2s0 
87 PRINT " (2 DOWN}{RED}CONVERT RECIPE? (Y/ 

N) ( BLU}" : rem 220 
89 GETE$: IFE$= "N"THEN39 : rem 86 
91 !FE$<> "Y"THEN89 : rem 2S 
93 PRINT"{DOWN}MULTIPLY BY WHAT":PRINT"NU 

MBER OR DECIMAL?":PRINT"(RED} --(BLU}" 
; :rem 27 

95 INPUTF : IFF<=0THENPRINT"SORRY, F>0" : GOT 
093 : rem 90 

97 F=INT(F*l00)/100:PRINT"{CLR} {BLU} "; F; II 
TIMES ORIGINAL(DOWN}":PRINTA$; " CAKE 
{DOWN} " : rem 101 

99 FOR N=0 TO I-l:PRINT INT(F*M(N)*l00)/l 
00 ; TAB(6);C$(N) : NEXT:GOTO 87 :rem 109 

101 DATAC ., SHORTENING,C.,FLOUR, C . ,SUGAR, C 

. ,BROWN SUGAR,TSP.,BAKING PDR,TSP . 
:rem 2S 

103 DATASALT,TSP.,SODA,C. , CHERRY JUICE ,, C 
HERRIES,C . ,BANANAS,C.,SAUERKRAUT,C.,M 
ILK :rem 188 

105 DATAC . ,BUTTERMILK,,EGGS,,EGG WHITES,T 
SP.,RED COLOR,0Z.,CHOCOLATE,TBSP. , COC 
OA , TSP. : rem 187 

107 DATAVANILLA, TSP.,CINNAMON,TSP. , NUTMEG 
,TSP.,VINEGAR,C.,SALAD OIL,C. , WATER,C 
.,OATMEAL :rem 137 

109 DATABANANA, . 67,2 . 5,l.67 , ,l,l,l, , ,l , ,, 
. 6 7 I 2 I I I I I I , I I I , I CHERRY I • 5 I 2 . 2 5 I l . 3 3 I 

,3, .5,, . 25 :rem 161 
111 DATA16 , I I .5, I ,4, I I I I I I I I I ,CHOCOLATE,. 

67,2.5,1 . 75, , , . s,1,,,,,,,2,,,2,,1,,,, 
,1 . 25 , 0 :rem 143 

113 DATADEVIL'S FOOD, .67,2.25,2 , ,l , l,l, , , 
I I l . 2S I I 3 I I 1 , 3 I I I I I I I I I GOLD LAYER, . 5 I 

2.2S,l.5,,3 :rem 49 
11 S DATAl I I , I I I 1 • 6 7 I I 2 I I I I I l . s I I I I I I I OATM 

EAL I • s I 1 • s I l I 1 I I • 5 I l I I I I I I I 2 I I I I I l I • 7 
5 , .2S, ,, l.25 :rem 76 

11 7 DATAl I RED VELVET I • 5 I 2 . 7 5 I l . 5 I I I • 5 , .1 • 5 
I I I I I I 1, 2 I I 6 I I 2 I 1 I I I l I I I I SAUERKRAUT I • 

67,2.25,1.25 :rem 211 
119 DATA0 I l I • 2 s I I I I I • 6 7 I I I 3 I I I I 8 I l I I I I I l . 

2 5 I I SPI CE I • 7 5 I 2 • 2 5 I 1 , I 1, 1 , 1 , I I I I I l I 3 I 

I , , I I l I • 5 I I 0 : rem 3 7 
121 DATA0,,TWO-EGG, .5,2 . 25,1.5,,2.S,l,,,, 

I I l , I 2 I I I I I l , I I I I I I WACKY I I 2 . 5 I l . s I I I l 
,1,,,,,,,,0 :rem 142 

123 DATA0 I I 6 I l, I I l. 5 I • 7 s I l. 5 I I WHITE I • 7 s I 2 
• 25 I 1 • 5 I I 3 I l, I I I I I l, I I 5 I / 1 I 1. 5 I I I I I I I 

Z :rem 103 
150 FORI=0T09:GETE$:NEXTI:RETURN :rem 110 
200 PRINT"(CLR}{BLU}":END :rem 38 

VIC/64 Program 
Lifesaver 
(Article on page 132.) 

UN NEW 
10 I=525 
20 READ A:IF A=2S6 THEN 40 
30 POKE I,A:I=I+l:GOTO 20 
40 POKE 43,525 AND 255:POKE 44,2 : REM SET 

{SPACE}BOTTOM OF MEMORY 
S0 POKE 45,578 AND 2S5:POKE 46 , 2 : REM SET 

{SPACE}TOP OF MEMORY 
60 CLR : SAVE"0:UNNEW",8 
70 REM FOR TAPE USE SAVE"UNNEW" , 1 1 1 
525 DATA 160,3,200,177 , 43,208,251 
532 DATA 200 , 200,1S2 , 160,0,145,43 
539 DATA 165,44,200,145,43,133,60 
546 DATA 160 , 0,132,S9 , 162,0,200 
SS3 DATA 208,2,230,60,177,S9,208 
S60 DATA 24S,232,224 , 3,208,242,200 
567 DATA 208 , 2,230 , 60,132,45,164 
S74 DATA 60,132,46 , 96 , 2S6 

BEFORE TYPING .. . 
Before typing in programs, please refer to "How 
To Type COMPUTE!'s Gazette Programs,"" A 
Beginner's Guide To Typing In Programs," and 
"The Automatic Proofreader" th at appeaI before 
the Program Listings. 
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An altamative to the high cost of software. 

CHECK. MONEY OROERS. 
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hundreds of 
thousands of 

readers. 

VIC • C-64 • Tl-99 
Spreadsheet 19.95 
ri le Manager 19.95 
Word Processor 14.95 
Payroll 14.95 
Malling List 14.95 
Inventory 14.95 
Statistics 14.95 
Personnel File 14.95 
Checkbook 9.95 
Budget 9.95 

Cahlornia Res1oents add 6.S"'o Tax 
For FREE Catalog Wnte: 

W
Valorum 
441 Clyde Ave. e 
Min. View, CA 94043 
(415) 968·8500 

You wouldn't buy a computer 
with part of it missing, 

would you ? 

Then you shouldn't buy less 
than a complete compiler! 

I 
Our compller co m plles 

t he full basic set for t he 64, 
and It's only $29.95 

SDIO CH [Clt O• MONCY ORDER TO: 

•ov &.a•o•.awio•••• 
2115 (ASf AflAPAHO, SUIT[ 371 

ftlCH.UtOSON, Tl 75011 

REE 
ATA BASE 

ORK NY 1001 



WORDPROCESSING FOR THE 
VIC-20 AND C-64 

\13 
Be more creative and 
elllclent by using the 
S<Mk.4 easy-to-learn 
menu-driven features. 
Within minutes use: 
• Move • 10ser t 
• Delote • Scroll 

• Scroor1 edi t • Word w rap • C er1rnr 
• Up to tO labs • Formatled printing: Margin 
• Sonrct1 ~nd replac.c adjust; right juslily: Sing10. 
• Savelload/mcrge double. or t11plo sJ)(lce 

lites • With some primers: 
• 1024 color graphics. underline. and 

combinations special characters 
For a limited lime you can obtain the S eMM. al 
a Spec/a/ Introductory Prlc11: 
VIC-20 (Specify 16K 
or 24K version) S~ $16.95 
Commodore 64 version ~ $19.95 
Add $3.00 for discs. Specify your type and 
model printer. 
Send a check or money order (including 
$3.00 for malling) to: 

S~ Associates 
P.O. Box 292647. Dayton. OH 45429 

Allow 3 weeks for personal checks 
Ohio 1e&1dents add 6% sales UJx 

VIC·20 and C ·6'1 are tradcmnrks 01 
Commodore 8u5mcss Mt1ch1nc:s. tnc. 

Oontor Inquir ies WclcomEtd 

• ·=-:-:-

LEROY'S CHEATSHEEr 
ONLY S 3 95 

;11";.:~ 
~ -
• 

(~c:t~• Ol~O'C¥plU$ $'00 IDO"ll~~ 11•'0 l'\1·•1...-.l) 
PA , .. s.icnu <1~ 6"w<-4s l.u 

.....,. ___________ -----....,..., ______________ _ 
c...,___ ---- s..,, _ ___ '"'---.,,-..,.,., __ .._ . .. __ r_.,..,__.,.., ........ _ ... ... ... 
..... -.. ... - ... -...... .. ···-·-.. '-·-· - ... 

CHEATSHEET PRODUCTS'• '""" 
PU t! 1• "'• ' • 1 .•1-.rx,1 _,ti PA 1•).'Hj 

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) 

Doalor inquiry lnvltod. 

Calif. Res. please add 6% sales tax. 

OJAI SOFTWARE 
P.O. BOX 1860 

OJAI, CALIF. 93023 
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Having trouble 
learning to use 
your computer? 

Refe,-ence m.anu1l1 don' t 1Hch Mo11 
BASIC t&Jtl1 c:ton'1 oover tPftlfic P•rton11 

eompu1on. 
TIS IOlvH lhe&t plOt>/fml with l tlP•Oy-•ttp 

book1 t1flor1d for your m1cflln1. 
F·ot PET/CI M 

Undertta.nolng your PET/COM . . .. ... .. ... . . . . . .. Sl405 
Vot 1: O.ulc Ptogtamming 
PET Graphics . . • •.• . • . ••. • , .... ... . , .... . .. . ... S 4,96 

For VIC 

UncetJ.t.andfnQ Yout VIC . •• •••• , . . . .. . . . . . .... . .. S11.95 
Vol 1: Buie Prog1amm.lng 

Sof'tw.,. for PIT. VIC. I CM 

So,,..-.,. Pfoduc:tt on ca.uttt• ~ RooO')' ottt w1t11 eotflpltte 
$ntltuctJQll'\ manual 

c....ne ................................... J·1• tei ow.n. .................... .... ...... . 12t to 
SW·1 MAIL 8 m&1llng 1tt1 l)'tttnt 
SW.2 CHECkB-OOK rlCOfd 
SW· 3 >.CCOUNTS k~ tt.a of "'"° oww )'OU no. tn~ 
$W-.4MEDIT CINl.9 and malnt&ln O• I• ' ''-
sw.,s CALENDAR apl)Otntl'Mf'ltl, tnNUng1 at•a"'Q1anct 

t.lon.t Blet Gu¥•nt ... VJ$.AJMC MX»OC.0. 

All pB:;.- include UPS or ttiCl.,.ooti.~ 
TIS INC 

•ii ' # 
~~~·~~~~o;;::.io; SeNicn . Inc, ~ ~· 
Lot Alamos, NM 87544 ) '/ 1l 

YOUR NIFTY LITTLE C-64 JUST 
BECAME A GRAPHICS POWERHOUSE 

~~(g(g~~ 
fm1llyl Unlock the powerful h••fU and multrcolor hi· 
ru g r1ph1c $ POten1111 ot your C·64 N ow y ou c1 n cr11te 
profen1on1I g raphics for games. gt1ph1. or JUl1 fOf funl~ 

• Use all ol Commod orc·s ch111ctcrs and/or c harac:Htrs 
of your own d esign. iJ1 0 bolh C·64 fonll t1mu1· 
taneous1y. 

• Chare1cters may be normal or reverse. posnive or 
neg ative. upright or rotated. All cornbi oatlons may 
be tJS&d. 

• Place characters anywhere on tho scroon, no1 1ust In 
the usual character calls. Overlap or oroso without 
chanoing the background! 

• Call h1·ros rou11nes from your OASIC orourom or 
c;reete gr;iphics in tho lmmodi11Ut mo<Jo, Switch et 
will from h1·res screen 10 s11rnd!ltd • c rttoo t1nd back. 

• Or1w or erase w ilh a lovst1ok uamo any chuacuir aa 
the styl us. 

• Lines, ci rcles, and arcs drawn automatically. PRO· 
SCREEN spline connects d 1scretedot1 w11h a amoo tn 
line! 

• Machine code program uses not a single byte o! user 
BASIC RAM . 

. ....... """--.. ...... »001~'~"""'-·--....- ....-~toO-.tM«"-
~ ~.Wt• ... I J.c MV*U LiM! ..... ~Oflt•r- aJt tl_,,._. C'.Mc"• Oil -..,0 .. 

WETHERHE $0FTWAllE 

P.O eo, 4&1 2. AM ... ,bOt, Ml 48H>8 

OIJEST OF THE EAGLE 

IOUl lllllOl 1MIS 111£...SECURE PLUTONIUM ANO 
DELIVER TO PLANET JEMSIO ... ENEROY LOW ••• 
RADAR SHOWS CRAFT APPROACHING ... TRANSPORT 
ROOM TOO DAMAGED TO BEAM UP ENERGY ... IS 
CRAFT FRIEND OR FOE? •.• 

cu IOU COllLETE THIS llSSIH AIO m1m 10101£ cmu111u 
• 11110110111tt rm ocmo11ou1 

COllOOOI! 6l 
Hiii CllUllllU 

6l IG VIOEJWOOUll. lW 
CEOU UrlDS ll. moi 

111.1' 
SllCIH C&SSlll£ 

OI OISlllll 

FOR 
VIC 20 

16k with 
Battery $89 
Backup 

NO MORE DATA LOSS! 
If power fai ls - data and programs 
are retained for up to 2 weeks! 
No other 1 6k expansion can make 
this claim! 
PLUS: 
• FULL BLOCK SWITCHING 
• WRITE PROTECT 
• RESET SWITCH. AND MORE 

FULLY GUARANTEED 
To order. or for free delai led application 
literature. write lo: 

ABARIS, INC. 
PO Box 250 1 

Vancouver. WA 98668 
Add $3 Sllipplng 

Washlnglon residents. add 6% sales 1ax. 

aoW SALES & ScRv. 
?-p.\~ ol HOUSTON l'C~.s' 

1(lj tor 10 tor COMMODORE 64 
• 10 PROGRAMS FOR $10 00, POSTAGE 

PAID ANYWHERE ON EARTH. 
• PflOGRAMS CAN BE USED AS POINT 

OF PURCHASE DISPLAY ADVERTISING 
AS THEY SHOW COMMODORE 64's 
AUDIO / VIDEO CAPABILITIES BLEND­
ED INTO UNIQUELY PERPETUAL 
PRESENTATIONS OFSOUNO&COLOR. 

• A BARGAIN FOR COMPUTER ARTWORK 
APPLICATIONS AS PROGRAMS EDU­
CATE USER ANO EXPLICITLY SHOW ALL 
POSSIBLE COMBINATIONS OF CHAR­
ACTER, COLOR. VOICE ANO SPRITE 
CAPABILITIES IN A RANDOM GENERA­
TED FORMAT FOR YOUR COSMIC IM­
PLICATIONS ... 

• AVAILABLE IN CASSETTE ONLY. 

• • • $10.00 •• * 

SEND CHECK OR MONEY ORDER 
RAINBOW SALES & SERVICES 
P.O. BOX 772253 
HOUSTON. TEXAS 77215 

GET THE MOST FROM 
YOUR VIC·20/C64 

i'Kt MOOtM lllTEJtf ACI: 

' C"'.V.."::.,rc;:;ron11.1.a:~: ~~T 
"i"m:DS~JIA~;r.: ·•ltW• . 
. cc~ ..... l.~ AN'i sr Ah1.AP1' 

MOOCM • tM• IJ(';( n.,1 f\lr;'(>.>!A. A."• hllf 
rtAW!Jl~ 

'OlMt;$W:tttAn1arv111~ 
tJK.;c rr~:a.m.:A.I 1·p ~ ;-:u..v 

' CN1.Y S24~1~J'JtlAIP N ~i'•' 
tt>:( ~Hiit'!} .. ""1/f:·:t t IJ:: 
CA.~N:A MIXlt.."O 

CHARGE OR COD ORDERS CALL 

1 ·800·227-3800 
ASK FOR OPERATOR 225 

BYT£$1Z£ s":;.~ \i.~s~~PTHD 
.. 1s;110 Tl:Clt#Otoor 12061 230-BYTE 

CALL OR WRJl1I FOR DEALER INFORMATION 



FAMILY TREE 
A NEW COMPUTER SOFTWARE PACKAGE 
TO HELP THE AMATEUR AND PROFES· 
SIONAL GENEALOGIST USE THE COM· 
MODORE 64 OR VIC AS A DYNAMIC 
SYSTEM TO CONTROL DATA ON THE 
FAMILY TREE. 
FEATURES: 

• 664 NAMES PER DATA DISK 
• FULLY INDEXED 
• EASY EDITING AND UPDATING 
• SEARCH FUNCTIONS 
• PRODUCES FAMILY GROUP SHEETS 
• PRODUCES PEDIGREE CHARTS 
• OUTPUT TO SCREEN OR PRINTER 
• COMPLETE MANUAL 

BY HELPING YOU TO ORGANIZE YOUR 
FAMILY TREE IT WILL AID YOU IN DETER· 
MINING THE AREAS OF YOUR RESEARCH 
PRICE $39.95 US-$49.95 CANADIAN 
(MICHIGAN & ONTARIO RESIDENCE ADD 
t AX) 

GENEALOGY SOFTWARE 
PHONE 519-344-3990 

P.O. BOX 1151 
PORT HURON, MICHIGAN 48061 

1046 PARKWOOD AVE 
SARNIA, ONTARIO N7V 3T9 

~ / CANADIANS! 
· ~~ IFYOUADOREYOUR64-
~u·-· YOU'LLLOVEC.S.S. 

CANADIAN SOf'TWARf SOUACE ...- you...,, 
Comtroooro &< Home. e.n-s.. and ~- S01w110 
~I OUI pn(:H I/Id AmllJl'lli1Y fi1.Jt0 ~\O Y°O"' 
~ c .• MC111~ • 

• P•pett l!p 84 (8till tt+tt> 
• F'OCJOf' ($1.,.-a) (0) 
• Temp••of .Apst\al(Epyi)CT 0 } 
• Homt Accountant IContJll'\ental>COI 
• Jumprnan (Epyx)(T 0) 
• 0 Vo"CkBrownFo• (06FJ 
• Forbt<IOen Fores-1 (Co$m1) (T O} 
• F1rt Command·IOY st1c111 
• Acc l Rec: f>1yt T~kSIH (0 ) 

-· c.s.s. s 150.00 1121.tl 

j " ·" uus 
SS.US $44.M 
s IJ.9$ $7"75 
S 5<.M $44.M 
S 'It.IS MUS 
$ 25.95 $2t.9$ 
set.ts uus 
$ \ 4t.t5 '"·" 

0 .0AHTIC K L£C'TION of O\'e' 200 noe populat 
Comrr'IQdote 64 prooramt f'Om 1"9 KlC> 20 rmnuf.tdU'91'1 
Wrrtt Ot ~tot FA!:: E C•t• J()Qut Qt IO place oroer 

CANADIAN SOFTWARE SOURCE 
Box340. Slation "W", Toronto, Ont. 

- M6MS89 ~ -=- (4111 491-2942 ..., 
Orono rftlOentl 11();1 1' w;n ~ Send OWDbed c:r.q:ue 
°' "'°""Y""'°' VISA &~~"--'""' 
~ ••Pf"t oao ... and ~u· Add sioo tot 

~·"" "'"°"'V 
·o.;iv~ by u p s ~ 3 Olya of OtOtf O.t• If s.t«ked by 

IOU! - • 

•Easy To Use 
• Allordable 
The "CHATIERBOX" is a standard cartridge with a DIN 
plug that attaches beiween the VIC· 20 and the TV. 
Simply tollow lhe principal ot allphones 10 pronounce 
any word and ullllze the simple program to construct a 
sentance or a speech. Endless Inexpensive applications 
such as Interactive Education program response with 
speech, game software. robot. announcer. home con· 
trol center, alarm station, collection gate. vending 
machine etc. Order How. CHA nERBOX $99.00. Also 
dall cassette for YIC·20 or VIC-64 SSS.00. Visa & 
Master card with exp. date accepted. CA res. add 
6.5% sales tax. Send for tree brochure. 

Writers, 
programmers ... 

COMPUTE l's 
Gazette 

is looking for 
articles on the 

VIC a~d64. 

MAKE YOUR OWN CARTRIDCES! 

· ~,:~:~~tern • <()0 
Cartridge to o. 
"AUTO·RUN" {o.pt) ,,,... -..,_. 
at Power·up - ,., .... 
YOUR BASfCor 0

" 

Machine.Code P111m. 
• Protol)'l>C GAMES 
• EDUCATIONAL use -

NO Load Delay 
• Os.3721 plu~ into VIC-20 
•Expansion socket on board 
• Carts. Erasable & BLK Locatable 

Os.372:1 ZfF socket module S24.50 
Allows proitramming 2764, 2732A. 2732, 
2716, 2564, 2532, 2516 EPROMS 

OS.:l7ASysteon (J11mr .. 8KCart) S88.50 
Os.J7B System (l'gmr., ZIF mod) S8/l.50 

!Software Tupe incl. Disk add $2) 
Os.3722 Blank SK Carts. S24.50 
Blank 2764 EPROMS S 11.50 

OTTO SYSTEMS 
8135 ENGINEER ROAD 
SAN DIEGO, CA 92lll 

(619) 569·5665 

Add M Shil>IL& Hndl1L - CA n:s.6%ux 

VIC·20 
SOFTWARE 

ROTORCOMMAND -An original, exc.ltlng space 
game like no other )'OU have played before. You con· 
1rot a ship armed with a revolving forcefleld. Flying 
around the screen, your mission is to destroy all In· 
1ruders who try to get to your base. This one fs quf1e 
addicting. Needs 3K and joystick. 
HANGPERSON - This great new version ol lho 
classic word 11ame rea1ures a vocabulary or over 500 
words. Tho Vic's sound and color capabl llllos are 
used well here. Hangperson fs greal tun for every 
mombOr of lho lamlly. Needs 3K. 
STARFtGHTER - Oneot the best games wo'vo soon 
tor lho Vlei You must seek and des1roy enemy tighlors 
In deep space. Check lhe map.81ck your quadran1, 
and go . . . bul walch your fuel. ockong wilh fuel 
ships will win some back. This game has it all. You 
mav never turn it off. Needs 3K and joystick. 
·••This set of three games is only $10.00 pos1ago 

included··· 
•••••EDUCATIONAL SOFTWARE••••• 

Also avellable Is a set of two fun and educallonnl 
gamos. One game specializes In toachlng 1he lour 
bu lc math skills. The olher Is a vocabulary builder tor 
elemenlary school SludenlS. Both are enloyablo and 
will hold any Child's anention for hours. Both gamos 
on onecasse11e for only $10.00. 
-----GREATDEAL----­

Buy both lhe educational pack and the games pack 
for only St 8.00 and receive another super game pro­
gram free ol cilargelf 
MAIL ALL ORDERS TO: LOMBO SOFTWARE 

9 t
4

•
759-6541 ~e:~~~r~~N.Y. 1os10 

WE ACCEPT CHECKS OR MONEY OROERS 
All Prices Include Pos1age 
Now York Slate resldenls musl add sales 1ax 

~; PAYROLL $ 
* USER Frier1dly 
* PRINTS Emoloyee 
Stub 

Pay 

* W- 2' s At the end of 
year. 
* FEDERAL & F. I . C. A. & 
STATE Calculations 
* TOTALS FOR QUARTERLY 
TAX RE PORTS : 
all e mol •:•yees on 
a rod g i ves y •:11.1 
c om b ined totals . 

Pri n ts 
·file 
their 

* FULL DOCUMENTRTION 
ONLY $89.95 

C-64 DISK ONLY 
J.O.Warren 
P. 0 . B•:ox 297 
Clallam Bay, Wa.98326 
PHONE 206-963-2693 

The Banner Machine"' 
•For lho Commodore 64 wilh 1ape or disk 
•For tho VIC·20 wilh 24X memory and d isk 
• Five fonts available: more coming 
• Print on any Epson RX. rx. or MX wilh Crn!trnx: CBM 

1525: Olddaia 82A wilh Oldgroph: or 8510 Prowri1or 
• U1os dol graphic1-no1 Commodoro block graphic• 
• Monu·driven proqram operares Uk:o a word processor 
•Maltos sign.a up 10 13• tall by any length 
•Maltos borders of variable wid1h up 10 'lo Inch 
• 8 sizes of letters from •/, • 10 811 • high 
• Proportional spacing 
• Automatic cdntering; Right and left justifying: Tab 
Order The Banner Maehine"'-S49.95 &om 

Vh1l,.la 
Mic r o 
Svet••• 

V'ugirua Micro Systems 
13646 Jeff Davis Highway 
Woodbridge, Virginia 22191 

Phone (703) 491-6502 
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When 
Connnodore 

introduced 
the64, 
the industry 

suddenly 
realized that 

there would be a 
computer in every home, 

school and business years before anyone 
ever dreruned. 

That's because Commodore 64 halved 
the price of high technology: while 
you can compare 
the 64' s capabilities 
with those of any 
sophisticated business 

PC, you can com- 'tl!!JI~ 
pare its price \.vith G 
that of an average television. 

What can you do with it? Create with 
its high resolution 

~~~rcx:~~.. Sprite Graphics. 
r Add a printer and 

Jrlt=lt!il type with it. Add 
rseste~~ai a disk drive to use 
spread sheets ru1d other financial 
programs. Learn and 
play music through 
your home sound sys­
tem on the 64' s 
professional quality music synthesizer. 

Add a modem, and hook up with 
the vast co1nputer networks through 
your telephone. In short, the 
Commodore 64 
is the ultimate 
personal computer, 
at a price 
you can afford. 

COMMODORE64:: 


