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Compufina For Fam_ ilies 64 ELECTRONIC 
r1 NOTEPAD 

Reviews of some of the 
best educational games 
on the market for the 
whole fam ily to enjoy. 
Evaluated by our crack 
review panel--columnist 
Fred D' lgnazio and his 
own fami ly. 
. - . \· ~ . 

I • •. 

SpeedScript Word 
Processor For 
\lJC And 64 

Turn your computer into ci 
superior writing tool with 
SpeedScript, a ready-to
type program with all the 
major features of commer
cia l word processors. Writ
ten entirely in machine 
language for the 64 and 
expanded VIC. 

01 

0 

'f efracrysfals Of 
Veluria & Cave-In: 

Two Unique Games 
For 64 A nd VIC 

Create multicolored crystals 
which grow and evolve in 
Tefracrystals, an unusual non
violent game for VIC and 64. 
Or rescue trapped miners in 
Ca~e-ln, an exc;iting 3-D maze 
game for the VIC. .. , 

Ever lost the instruc
tions for using a fa
vorite program? Elec
tron ic Notepad keeps 
the information where 
it belongs-on the 
same disk with your 
programs . 

HARDHAT 
CLIMBER 

Thrilling Action Game 
For VIC And 64 

\ 

All you have to do is pick up 
the toolboxes scattered 
th roughout the building. 
Seems easy enough. But 
watch out for the broken 
ladders, holes in the floor, 
and tumbling barrels .... 



. fl million laughs 
SPARE CHANGE™ You are the game-happy owner 
of the Spare Change Arcade. Two fun-loving, but overworked 
Zerks-the main characters in your most popular game-have bro
ken loose and are trying to retire from the business. You try madly to 
stop them. If you can get a coin into the juke box, the Zerks get so 
caught up in the music, they drop everything and start dancing. You 
also try popping popcorn and making a pay phone ring- which "'1 
immediately makes the Zerks stop, answer and start a wild con- ~ 
versation. If you "win" the game, - l...i. 
there are rib tickling cartoons by 
the Zerks to reward your efforts. 
It's a game full of sight gags, 
surprises and comedy. From the 
best. Br¢derbund! For the 
Apple~ 11/ 11 + /l ie, Atari ' 
Computers, and Commodore 
64™ in disk format. 

and an endless challenge 
LODE RUNNER™ Here's a game that will never stop challenging 
you . That's because Lode Runner is more than a spellbinding, fast
action game with its 150 different mind-boggling game screens. Lode 
Runner is also an easy-to-use Game Generator that lets you create your 
own games. Without any knowledge of programming, you can easily 
design unique Lode Runnner screens, then bring them to action-packed 

life. You will maneuver through scene 
after scene, running, jumping, drilling 
passages and outfoxing enemy 
guards in a secret underground hide- _ 
away as you pick up chests of go!d ::::: 
stolen from citizens of the Bungeling :! 
Empire. There's no end to the thrills , m . = chills and challenge. Of course, it s t:= 
from Br¢derbund! For the Apple' !EC 
11111 +/lie; Atari ' Computers; ~ 
Commodore 54rM (disk ~ 
and ~artridge); VIC-20™ @1 3! q~ 
(2artndge); IBM " PC. := e E uh+. 

:tr - :~~ 

... .. ·--:: m . --..- Ask your Br~derbund dealer for sneak previews. - - - ::r;·] 

~ ~6rrJUed>und Software-Discover the"bittereoce~~ 
== 4~ =::::::: 17 Paul Drive San Rafael, CA 94903 =-- ~--=- -
~ 2 A:)oJ<1 II. I lie aro rogistorod tradernar s olApp!o Compute~loc::ATARI 400/800/1200r Cornmodorn 64 And VIC·21Pand tBM~ru ~ --- - --\'fi@ 3 1ltlderna1ks oLAtari~nc. , CJ)mmodoro Eloctro111ca. Ltd .. and International BusJness MA~hlnos (;orporation. respectively. ~~-~~ 

.... ~ ~ -:;::::. ~ ~ = ......... ~ ---- ~ ---- ~-- :..:.=:=- =-- -......... ---~ ' ~ _ .... --



First Star Ras4 
Fernando Herrera, designer of ASTKO fJIASf ™ and 
our design team a.gain define "State of the Art:' 
Superior graphics, real-time animations:" multiple 

ewGames. 
screens, intermissions, arcade-quality sound, 
innovative gaming, challenge and excitement
we deliver it all! 

THE BAD NEWS? You can't play them all at once. 

BOIBG!Tll 
Designed by Alex Leavens 

.""- (I Shirley A. Russell 
AW! Alar! VCS 2600 

BRISTLES TM 
)A. Starrln& Pei.er tbe Painter 

ATlil' Designed by~ 
,.., Alar! Home Computers 
'-... Commodore Computers 

FLIP and FLOPTll PANIC BUTTON nt 
.""- Designed by Jlm Na.ngano 
ATARI' Alar! Home Computers 
(1: Commodore Computers 

U TRS-80 Color Comout.er 
B by Paul Kanevsky 

C:: Vlo·20 Home Computer 
by Wayne Lam 

"When bemg first counts . we re number one! 
22 East 418'. Stre~. New York. NY 10017 

018\rlbutor and Dealer lnqulrles lnvtt.ed/212 5324666 



"Make note of that name, ElectronicArts. 
It may well set the standard for sophisticated 

entertainment software in the '80s:' 
- Creative Computing. 

ELECTRONIC ARTS 
COMES ID 

THE COMMODORE. 

HARD HAT MACK"' 
b, Michael Abbot and 
Matthew A bander 

"An outstanding. srate-of-the
art game. Hard Hat Mack is the 
blue collar hero of this three 
screen climbing game and his 
tasks are far from simple:' 

- Arcade Express 
"If you put Hard Hat Mack 
in the ring with nil other 
games on the market. it 
would win most bouts in 
theopeningsccondsofthe 
first round. It's that good:' 

- Softalk 

ARCHONN 
b, Free Fall A.uociaca 

"No review could possibly do 
more than hint m the manifold 
excellence of Archon. It is 
truly a landmark in the devel· 
opment of computerized 
strategy games:· - Video 
• ... you're bound lO faU for il. 
lmagineachessgamcinwhich 
you can cast spells:' 

- Creative Computing 

", .. the offices of A.N.A.L.O.G. 
echo with the searing roar of 
dragon-fire and shouted 
obscenities from angry players. 
Archon rums friend against 
friend and inspires grudges that 
can last for days. What better 
compliment can you give to a 
computer program:· 

- A.N.A.L.0.G. 

Ap, Coit. At, iil1<1u(y 11.v111li.btlhy for Ar'J')lc 11. ll +., 11E. Con1modnrc M, 111 A1"1l lmrnc computerl " Uhtll•.: dn \c All ~rC'C'n rihm11. rr.1)rtac•m Commodore: M Appl(': J, i:1 rr¥1 \1Crc-d 
tritdC"m.ark nf A1'!f'lci C:n1n1'lntr, Int:. CommoJor<' bi I ~ 1t rc'.'ICl\U~rC'~J u:1Jcimttrk of Commodore Uutlr\('h Machlnt1, Inc A i.u1" • 1rw\\l('lrN u.\..Jc-mark "f A1111i, l1" , .i W.m lt'r Curnmuruc .. hom c:.~mri:iny 



M.U.L.E."' ~~ 
&, Ozark So{rscape 

"A musr·have:· 
- Elecrronic Fun 

"Mny well become the Monopoly 
of computer games:· 

- Personal Software 
"Graphics, sound and humor 
arc superlative." 

- Creative Computing 
"Recommendation ? Buy it:· 

-Sofdine 

CM.Ai 

MURDER ON THE 
ZINDERNEUF" 
by Free Fall Associates 

"Whodunit fans. drop your 
Agatha Christie and come 
running. This is your game !The 
graphics arc among the most 
colorful and attractive I have 
seen in any game:· -Antic 

PINBALL 
CONSTRUCTION SET .. 
by Bill Budge 

"The best program ever written 
for an 8-bit machine:' 

-SteveWomiak 
"A fully integrated 
gra phies-<>ricn ted 
design tool that lets 
you create your own 
video pinball games, 
required study for all serious 
software authors:· 

- A.N.A.L.0.0. 
"A tour de force:· 

-Creative Computing 

Eill. .. 
ELECTRONIC ARTS 

Home Software for the Commodore 64 
t.n.1~ '"' ""' orh<r C>m~re M oil" ~I.< AXIS ASSASSIN!" ll'ORMS'~ ,.,J THE TESSERJ\CT STRATlOY- or"'°' favorli. «>11'purtr ,,.,,,,.,,,,, .. ,. «nt<r .nd 01 fonr m,-.11n>rnr >1m.-.1hrOY1:hour thr """'"I' 

h11 mnrr information AD.>ur '""" •nd 11111<1 Ektrmm< Aro rroJuco.••rl10 nr rnll us" HSS Campu• Drhc,San Muto, CA YHO) - C41SI 571·7171 



MasterType #1 on everybody's list ... 
the first step in computer literacy. 

Master1ype delivers. It is the one and only 
typing program that dares to be fun without 
being intimidating. It combines the fast action of 
video games with the best typing skills develop
ment techniques available. The result? Highly 
motivated and enjoyable learning. 

After each of the 18 action- acked ro ram 
segments, you'll see how you measure up. And 
you'll become so caught up in the action that 
before you know it, you'll become a master at the 
keyboard, calling all the shots: 

On disks for 
Apple: Atari~ Commodore 64 • $39.95 
IBM-PC" $49.95 

Master1ype is part of the growing Scarborough 
family, which includes Songwriter and Picture
Writer; as well as the forthcoming software for 
home management, science and business games. 

New 
Atari9 and Commodore 64• cartridges. 

~ eScarboroughSystem~ 
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Inside View: Morion Taylor, The Programmer Behind Touch Typing Tulor Kathy Yakal ...... .. 76 
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An End And A 
Beginning 
The Friday, October28, announce
ment by Texas Instruments that 
they were withdrawing from the 
home computer industry was met 
with mixed emotions. While we 
can' t speak directly for the hun
dreds of thousands of TI owners, 
we're certain there was disap
pointment and chagrin. As re
cently as 14-16 months ago, one 
highly regarded industry analyst 
was touting the TI product line 
as becoming the leader in the 
industry. Oh, well. We' ll be curi
ous to see what Tl's promise of 
continued service and support 
turns into. 

One thing that's noted 
below in "The Beginning" por
tion of this editorial regarding 
IBM's announcement of PCjr is 
that they've adopted a strategy 
of open architecture. Third-party 
developers will be assisted and 
encouraged in the access to in
formation necessary to help them 
develop hardware, cartridges, 
software, etc. This was not the 
TI approach during product mar
keting; rather, they chose to 
make their marketing channels 
proprietary in many ways, lo 
force vendors to work through 
them. 

Given that many software 
vendors will probably turn from 
the TI in favor of other, more 
active markets, we wonder if TI 
will release vendors from this 
restriction. We anticipate that 
the strong and active TI user 
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groups will be able to maintain 
support for some time, even if the 
level from Tl begins to decline. 
Given the merchandising routes 
used by TI, we expect that sup
port products will be strong 
sellers through December, and 
then begin to disappear from 
many of the single product out
lets. After a ll, no one can realis
tically expect the local drugstore 
that sells Tl to continue to main
tain arid rotate TI software and 
new products from the third
party market after the machine 
is no longer for sale. 

In closing, the news wasn't 
met negatively by Wall Street .... 
Within just two days of the an
nouncement, Tl's stock rose by 
almost 30 percent. We assume 
that TI will think long and hard 
about any future entries into the 
home computer market after their 
several abortive tries since 1980. 

The Beginning 
IBM's November lsl announce
ment of PCjr was long awaited, 
eagerly watched, and disap
pointing to some. As a home 
computer, the unit(s) are impres
sive, powerful, restrained as 
breakthroughs go, and expen
sive. All things considered, 
though, we can be quite confi
dent that PCjr will make a major 
mark in next year's marketplace. 
Our editors are hard at work 
developing materials in support 
of PCjr (we'll be add ing both PC 
and PCjr to our sister publication 
COMPUTE!), and hoping anx
iously that some kind third-party 

vendor will quickly develop a 
keyboard designed for touch 
typists. At a glance: bottom line 
PCjr with 64K and cassette 
BASIC: $689.00 plus $40 per joy
stick (?!), $30 for a cassette cable, 
$30 for RF modulator, etc. If 
you'd like the expanded PCjr 
with its one (and only one may 
be used) disk drive, you' ll sta rt 
at $1259. But, as with aU top-of
the-line products and prices, 
you can expect full service, sup
port, and a tremendous amount 
of sophisticated IBM and third
party software. And we project 
it' s a reasonable bet that IBM 
won't pull out of the market
place. Beyond the concern over 
the keyboard is the lack of ex
tended sound and graphics 
capabilities on the bottom-line 
unit. Many of these capabilities 
can be added by going to the 
extended BASIC that is available 
on a $75 plug-in cartridge. But 
apparently sprites don't exist, 
and color isn't as extensive as 
that on the 64 (although resolu
tion is higher). 

And in closing, one COMPUTE! 
pundit had this remark about 
the new PCjr: "If I could interface 
it with my 64 I could have great 
sound and graphics .... " 

Happy new year! from 
COMPUTE! Publications. 

r~~ 
Editor In Chief 



WordPro 3 PluS/64 
The #1 Selling Word Processor for the Commodore 64 ' 111 

Word Pro 3Plus'M164 and Spell Right Plus™ provide a total word 
processing solution for the Commodore 64™ which gives you: 

* Sophisticated Word Processing 
* Built-in Mail Merging for Form Letters 
* Math Functions for Column Totals 
* Fast and Complete Spell Checking via SpellRight Plus 
* A Super Value (two prog rams) for Only $99.95! 

Word Pro and SpellRight are both specifically designed for the 
novice user with no computer or word processing experience 
whatsoever. And with over 40,000 Word Pro versions sold, you 
can be sure that WordPro is a very sophisticated word 
processor loaded with powerful features including: Transfer, 
Insert, Delete, and Rearrange Text, Auto Page Numbering, Math 
Functions, Headers, Footers, Global Search and Replace, the 
Ability to Create Multiple Personalized Letters and Documents, 
and much more. Word Pro can create documents of virtually 
any length and will print up to 165 columns wide. You get all of 
this PLUS fasf and complete spell checking using Spell Right 
Plus! 

WordPro 3 Plus'"/64 and SpollRlght Plus•· are trodomorks of Professional Software Inc. 

SpellRight Plus locates and highlights misspelled words and 
then allows you to quickly correct the misspellings -
improving the quality of your letters and reports. 
And, best of all, WordPro and SpellRight's powerful arsenal 
of features can be put to use almost immediately - by even 
the novice user. So whether you're a student, professional 
writer, in business, education or a hobbyist, you'll quickly 
become a WordPro Pro! 
Both Word Pro and SpellRight Plus are also available separately 
at popular computer outlets nationwide. 

Invest In the best . . . Word Pro Plus. In a class by Itself. 

Professional Software Inc. 
51 Fremont Street 
Needham, MA 02194 

(617) 444-5224 
Telex: 951579 

Dealer and Distributor inquiries are invited. 

Tho WordPro Plua Serles was de9ignod and written by Steve Punter of Pro-Micro Software Ltd. 
SpollRlght Plus was designed ond written by Dwight Hull and Joe Spatafora ol SpellMaster Systems. Inc. 
Some printers may not suppon cenaln WordPro 3 Plus functions and/or require an Interface. Please check with your dealer. 
Commodore 64 .. is a trademark of Commodore Elect ronics Ltd. 
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Spinnaker Aerobics: The more you do, 
the less you have to show for it. 

Spinnaker's new computer fitness program 
makes shaping up fun to do. And makes you 
feel terrlflc. 

AEROBICS gives you everything you need. Warm
ups, stretches, aerobics, cool-downs. It lets you work 
on overall fitness. Allows you to concentrate on con
dltlonlng specific parts of your body. Or both. 

Best of all, you can exercise on your own sched 
ule. In your own home. For as long or 
as little as you like. Whatever works 

for you. 
Whether you're a beginner or already In great 

shape, you'll love working 
out with Spinnaker AEROBICS. 
Which means you'll do it more 
often. And have even less to 
show for It 

AEROBICS Is compatible 
with Apple,"' Atari,"' and 
Commodore 64 '" computers. ~~!!i!iill..: 

SPllY/YAKl!'R TM 

We make learning fun. 

C> J OO~. :,ptnnat\~r 5ottwi'1C Corp All Ugh~ rc•uHVCd Apple ancJ A~arl ore rcgl)lE:H:<J tlad<:rnotk) or Apple Computer, fnc. and Atari. Inc fe:;pecuvely Commodore 64 i, a trodema1k ot 
Commodore: ~lec1ron1c,, lld A~t\OOIC5 compuLcr p1oar11in I'\ l'l l radcmark or5p1nrntker Sohwi'Src Corp 



GAZETTE FEEDBACK - -------
EDITORS AND READERS 

Do you have a question or a problem? 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? We want to hear from you. 
Write to Gazette Feedback, COMPUTE!'s GAZETTE, 
P.O. Box 5406, Greensboro, NC 27403. 

1526 Printer Recall 
I have recently purchased a Commodore 1526 
printer for my Commodore 64 computer system. I 
have found that I cannot load programs from my 
1541 disk drive while the 1526's power switch is on. 
If the power switch is on and I attempt to load the 
program, the system locks up after a short period 
of time and the only way I can reset the system is to 
tum off the computer. Also, programs I have pur
chased which require repeated accessing of sequen
tial or relative files will lock up the system if the 
printer is on. 

The dealer who sold me this equipment assured 
me that this was normal operation. However, I 
wrote to a software company complaining that their 
software was not working correctly with my printer 
and they advised me that the 1526 printer and the 
1541 disk drive were incompatible. I have written to 
Commodore four different times and have received 
no reply. 

Are you aware of any incompatibility problem 
between the 1526 printer and the 1541 disk drive? If 
so, could you please explain what the problem is? 
Do you have any idea what Commodore plans to 
do to resolve this problem? 

Gary L. Martin 

The recently introduced Commodore 1526 printer does 
i11deed suffer from serious problems when used with the 
1541 disk drfoe-or any device 011 the serial port. Com
modore has recnlled tire 1526 from dealers and instructed 
them to accept returns from any customers experiencing 
problems. 

Tlie 1526 is a11 BO-co/1111111 dot matrix printer, similar 
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to the 4023 printer that hns been available for the Commo
dore PETs and CBMs. The 1526 appeared on the market 
briefly, then rapidly disappeared. According to a Commo
dore spokesperson, tile 1526 suffers from n "fim1ware 
problem" that i11terferes with other devices plugged into 
the serial port (such as the 1541 disk drive). One Commo
dore dealer wrote to us saying that in some cases, the 
problem can be helped if the equipment is switched on in a 
certain order (in general, tum on the 64, the disk drive(s), 
and the 1526; see last 111011tl1's "Gazette Feedback"). 

If tlris does not help, we recommend returning the 
printer to your dealer for a refund. It is not normal opera
tion for any computer system to lock up when correctly 
interfaced peripherals are being used. At this writing, 
Commodore does not know wlre11 the 1526 will be fixed 
and remarketed. Per/zaps it will be available again biJ the 
time you are reading this. 

Reruns For Automatic 
Proofreader? 
Before I received the October 1983 issue of COM
PUTEl's GAZETTE, I had many problems getting 
programs that I typed in from the magazine to 
come out right. When I read and used the "Auto
matic Proofreader" it did help me, but only with 
the programs with the REM statements [Proof
reader checksum numbers]. If I used this program 
to check an earlier program listed in your magazine 
[without the checksum numbers], I could not under
stand how to check those lines. 

Can you tell me how I could use this helpful 
checksum program with these other programs? 
How does it work, and how can I figure out the 
REM numbers of these other programs? Do you 
have future plans to relist the earlier programs listed 
without the checksum numbers? 

Jeff Cherkis 
In the September issue you asked for feedback on 
the GAZETTE. First I'd like to say that once in a while 
a magazine jumps out in front of the pack, some
times by design and sometimes by doing something 
lucky. The GAZETTE did it with the program ''Proof-



lntrodu~ Snooper Troops·· detective series. 
Educational games that tum 

ordinary homes into Sherlock homes. 
Where can you find educational computer games that 

your kids will really enjoy playing? 
Elem entary, my dear Watson, from Spinnaker. 
Our SNOOPER TROOPS·· detective games are fun, exciting 

and challenging. And best of all, they have real educational 
value. So while your kids are having fun, they're learning. 

As a Snooper Trooper your chlld will have a great tlme 
solving the mysteries. But It wlll take some daring detective 
work. They'll have to question suspects. talk to mysterious 
agents. and even search dark houses to uncover clues. 

Lucklly, the program provides your kids with everything 
they need: like a SnoopMoblle, a wrist radio, and a SnoopNet 
computer. 

'-'•a•"11>'e 1n c )!\)tor 
lllM,* -'!art,• -'PPle. • 
Commooore 64 -

SPIYIYAKl!'R:::;,M 
We make learning fun. 

--

I')~-,.~~ ,.,,.,,i..r1 ">nt1•1t ,,,. ' ' 1c1 111 rnir•t') H0 1t11vt-11 Afll) ... lllM Mel /\I"""''" 1t-g1,tere<J tra<J<"m"'" ' U' Apple tum1.1ute r ln1.. , ln lt1111Jt•u11.;t Uu,.1114.1~·· f\,1ct\lllf''\ C<'lff\ 1mO Al~''· 1111.. 1 c·-~')CC I vNv Commoaorf" 0 11 1$.., t/JtlcmJrk 
t11 (t)lflMMfl~" t tttm1n1c~ l '" 1t•11 ·,uoo•1r n woo•"• coir()Yt,., ~rogram is,, v.,dem.atk 01 ::,p1 n11~kc~ :>ottwJ1c Cu•p 



It's cold on top of the 
:nountain. But the view 
is great and the people 
are pulling for you. 

So you pull on your 
gloves, adjust your 
goggles, check your 
bindings, take a deep 
breath and you're off. 

Now the clock is 
running, so you'd better 
concentrate on your 
technique. Get as 
close to the gates as 
you can, but not too 
close - contact with a 
slalom pole will cost 
you precious penalty 
seconds. Turn too 
sharply and you'll 
come to a stop. 

And slalom poles 
. aren't the only obsta

. cles in your path. This is a 
the roc~~untain, remember, so look out for 

. You can ski around them Or 
Jump over them - your choice 

Just don't waste too many. 
tenths of a second trying to 
make up your mind~ 

Developed by Steven Sidley 
Available on diskette for 
your Commodore 64 • 



There are those who say 
that motocross asks 
more from the athlete 
than any other sport. 

That may or may 
not be true. But this 
much is true. 

Motocross! is un
like any computer 
game you've ever 
come across. 

At the start/finish 
line you check your 
gauges, gun your 
engine and surge onto 
the course. 

Through the cor
ners, up the hills, into 
the ruts and down the 
straights you maneu
ver for position and 
try to beat the clock. 

Stay ahead if you 
can. But whatever you do, 

stay on the course. If you don't, one 
of two things will happen. 

You'll slow down and lose 
valuable seconds. Or worse, 
you'll wind up on the seat 
of your pants. 

Who says computers 
don't like to get dirty? 

Developed by Jim Rupp 
Available on diskette 
for your Commodore 64 • 



reader'' by Charles Brannon in the October issue. 
What more can I say-fmztastic-and now for a 
suggestion: 

Print just the line number and checksum for all 
of the programs in your previous issues. Example: 

12()- 147 
130-121 
etc. 

Why bother? Your readers will love you and 
you'll get readerloyalty . 

Stuart B. Wahlberg 

We lzave received 111a11y lellers from renders compli
me11ting tlze A11to111atic Proofreader, including some 
letters from people who said tlzetJ lznd never got a program 
to work correctly until they used the Proofreader. Almost 
every letter requested checksum numbers for programs 
previously published in COMPUTE!'s GAZETTE. Some 
people wanted to know how to comp11te their own 
checksum 111m1bers for tlzese earlier programs; tlzey 
didn't understand why the checksums appear inco11-
sistent (i.e., short program lines sometimes have 
large 11umbers while long li11es sometimes have small 
numbers). 

We also received n few letters from readers who 
said the Proofreader doesn't work a11d neither do the 
programs they enter witlz it. We'd like to take this 
opportunity to discuss possible problems that may be 
encountered when using the Proofreader to enter pro
grams, and to address your other questions and com
ments about our program listings ns well. 

First of nil, the Automatic Proofreader does work. 
Some VTC-20 tape users lzad problems reLOADing 
programs entered witlz tlze first version of the Proofreader 
(see November "Bug-Swatter" and November/December 
"Automatic Proofreader"). But even this problem never 
affected the hjping or checking of the programs, and it 
was immediately corrected i11 the next version of the 
Proofreader. The Proofreader repeatedly passes all in
lzouse testing, and most renders we hear from have used · 
it with success. 

Readers experiencing problems with the Proof
reader should carefully check their typing of the Proof
reader progra111; as we noted in October, unfortunately 
it can't check itself (a ltho11glz the current version does 
check for errors i11 the DATA stnte111ents). If you 111ake 
a subtle error when typing tlze Proofreader, it can cause 
incorrect results when using it to clzeck other programs. 
A couple of readers who had trouble with the Proofreader 
saw no difference between the VIC-20 and Commodore 
64 versions published in the October issue and concluded 
llzat we mistakenly pub/is/zed the same version twice. 
Batiz versions are very similar. However, they are not 
identical. The difference is the fifth DAT A element 
in line 220. To reduce confusion, we rewrote the 
Proofreader so the same version now works on both 
computers. 

Assuming the Proofreader program itself has been 
e11tcrcd correctly, we have traced most of the problems 
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some readers are encou11tering to three main causes: 
• Transposed keystrokes. Because of the way 

tlze Proofreader checksum 11umbers are computed (see 
below), the Proofreader can11ot detect transposition 
errors. In other words, if you type Pl RNT instead of 
PRINT, the Proofreader won't k11ow the difference. Of 
co11rse, this particular typo would result in a ?SYNTAX 
ERROR AT LINE xxx whe11 the program is run, but 
other transpositions might 11ot cause a syntax error. 
The most common example is numbers in DATA state
me11ts. If yo11 type DATA 156 instead of DAT A 165, 
the Proofreader still thi11ks everything is okay. So does 
the computer. You probably won't get an error 111essage, 
but the program won't work right. Solution: Be extra 
alert for transposition errors. 

• Long program lines. Normally, you can't 
enter a program line longer than 80 characters on the 
Cornmodore 64 or 88 characters on the VIC-20. How
ever, many program111ers abbreviate keywords. when 
writing their programs to save hjpi11g and memory. 
Wizen the programs are listed, the abbreviations auto
matically expand into the full ket;words, and lines longer 
than 80 or 88 ~haracters often result. The only way 
these lines can be typed fro111 a listing is to use the same 
abbreviations (see "Simple Answers To Common Ques
tions" elsewhere in this issue). Since the Proofreader 
cannot handle abbreviations, ii cannot accurately check 
these lines. Solution: Use abbreviations to type long 
lines and carefully check the typing yourself. Because 
long lines cause so many problems for so many readers, 
we are trying to eliminate them wherever possible, and 
we urge programmers 11ot to use abbreviations unless 
absolutely 11ecessan;. 

• Mistakes in listings. Theoretically these should 
11ever happen . Theoretically. But sometimes they do. 
We receive letters from some readers who doubt that we 
test prograrns before publicntio"!, or who doubt that the 
programs work in the first place. However, we promise 
that all programs do work and are tested. (For those 
who still do11 ' t believe it , proof cmz be seen in the screen 
photos which accompany almost all programs in COM
PUTE!'s GAZETTE-if the programs don't work, or if we 
don't tn; them, where do the screen photos come from?) 
After testing, the listings are made on a printer directly 
from disk and then plzotogrnplzed, not retypeset. 111 
theory this sho11/d prod11ce a perfect listing of the pro~rnm. 

But in practice there are about two dozen things 
that can go wrong, including some in the printing proc
ess which are effectively beyond our control (see this 
month's "Bug-Swatter"). However, most listing prob
lems are within our control, and we are constantly 
striving to reduce them to a 111inimum. If you discover 
a subtle error in the operatio11 of a program, chances are 
it escaped our testing. But if a progra111 runs obviously 
wrong or crashes altogether at the outset, it is a sure 
sign of a typo-introduced either during the listing 
process (us) or the typing process (the user). These 
typos are extremely hard to track down. Upon receiving 
the first complaints, we immediately test the program 





from our archive disks. So far, a program has never 
failed to run. Unfortunately, all this tells us is that the 
typo happened sometime after we tested the program, 
saved it on disk, and made the listing. Unless we can 
find a discrepancy between our working copy of the 
program and our published listing, we cannot assume 
an error. We are often guided in these cases by reader 
feedback. If we receive a large number of similar com
plaints about a certain program, we strongly suspect 
something went wrong at our end. But if some readers 
tell- us a certain program works fine, while others say it 
does not, it is difficult for us to conclude the first group 
of readers somehow made a typo that just happened to 
correct the alleged typo we 1nade. Solution: If a program 
does not work, and neither you nor a proven copy of the 
Proofreader can find an error, write or call us to describe 
the exact nature of the problem. Perhaps we will have a 
fix, or can report that other readers are having no trouble 
with the program. 

Now to address your other questions. The Proof
reader, of course, requires you to compare the number 
which appears at the top of the screen to the checksum 
number in the program listing. Since previously pub
lished programs lack these checksum numbers, you 
cannot check them with the Proofreader. Nor can you 
compute your own checksum numbers. The computer 
which makes our listings automatically generates the 
checksums by adding the ASCIT values of all the charac
ters in a line and storing the sum in a single byte. Since 
one byte holds ttre sum, the checksum never exceeds 
255. If tile swr. is greater than 255, the byte "rolls over" 
past zero. For example, 240 + 20 = 4 (a principle well 
known to machine language programmers). That ex
plains why some short program lines have large 
checksum numbers and vice versa. (Incidentally, it also 
means that there's a tiny chance that two or more typos 
in a line could cancel each other out and yield a correct 
checksum match.) 

Even if you manually computed your ow11 check
sums tllis way, they would be meaningless, since they 
would be thrown off by any errors in the line. The. 
checksum must be computed from a working version of 
the program, as our listing computer does. 

Several readers have asked us to republish line 
numbers of earlier programs with just the checksum 
numbers appended (there is not enough space to reprint 
tile programs and articles in their entirety). That way, 
you could check for typos in programs you typed in 
months ago but never got to work. We are considering 
this and will do so if there is enough demand. Let us 
know how you feel. 

Copyright Questions 
I have a few questions about the programs listed 
in your magazine. Can I photocopy them? Photo
copy machines are in libraries and about every
where else. I once read a.news clipping where the 
courts have ruled that it's okay to photocopy some
thing for your own personal use and fi les. Is this 
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so? What is, and what is not public domain? Can 
I use the programs listed in COMPUTE!'s GAZETIE 
at my place of business as well as my home? 

Clarence C. Hogan 
Everything in COMPUTE!'s GAZETTE is copyrighted, 
and nothing is in the public domain unless specifically 
stated. This is true of virtually all magazines and books, 
unless they specify otherwise. This rneans that programs 
you type in from a magazine or book which you have 
purchased are for your personal use. You may not sell 
the programs in any form, or give copies to people who 
have not purchased the same book or magazine issue. 
Both parties are liable if this federal law is broken. Photo
copies are fine as long as they are for your personal use. 
You can use the programs at your place of business 
with the same restrictions. 

From VIC To 64 
I own a VIC-20, but have decided to purchase a 
Commodore 64. I would like to know if you could 
answer some questions. First, are all the cartridges 
made for the VIC-20 compatible with the 64? Sec
ondly, can machine language be used directly on 
the 64? I heard that it can be used on the VIC-20, 
but you're better off buying some kind of software 
on cartridge. Does the Commodore 64 need any 
additional software to run machine language 
easily? Thirdly, do you know where I can write to 
Commodore to obtain information about software, 
hardware, maintenance, etc., pertaining to their 
products? Any information you can give me would 
be appreciated. 

Brian Cummings 
No cartridges for the VIC-20 are compatible with the 
Commodore 64, or vice versa. The cartridge ports (where 
you plug in the cartridges) are different sizes on the 64 
and the VIC. Even if you could make the cartridges fit 
the slot, the programs encoded in the cartridges would 
not be compatible. 

Neither the VIC nor the 64 needs any additional 
software to run machine language programs. Machine 
language is the native language of all computers-the . 
language with which they "think." BASIC, on the 
other hand, is a foreign language to computers (just as 
it is to people) and must be interpreted internally before 
the computer can understand the instructions. Machine 
language programs can be loaded and run directly from 
tape, disk, or cartridge with either the VIC or 64. A 
machine language program can even be loaded into 
memory btJ a BASIC program with the POKE statement. 
It can then be run with the SYS or USR commands. 

However, to write machine language programs on 
a VIC or 64, you generally do need additional software. 
In theory, you could get by without it by laboriously 
converting the machine language instructions into 
decimal numbers by hand and then POKEing them into 
memory with BASIC. For short routines this might 
work out. But for more ambitious programs, most people 





who value their sanity prefer to use a monitor or an 
assembler to write machine language. Some computers 
(such as the earlier Commodore PETs and the Apple) 
have built-in monitors, but consumer computers aimed 
at the home market generally do not. Most people find 
that assemblers are the easiest way to write machine 
language, especially if their previous programming 
experience is with high-level languages such as BASIC. 
Monitors and assemblers are available on cartridge, 
tape, and disk for either the VIC or 64. To learn more 
about monitors, assemblers, and machine language, see 
"Machine Language For Beginners," a regular monthly 
column ill COMPUTE!'s GAZETIE. 

To write to Commodore for more information about 
its computers and other products, use this address: 
Co111111odore Business Mncltines, inc. 
1200 Wilson Drive 
Wes/ Cites/er, PA 19380 

For maintenance information, you might try this 
address: 

Co111111odore Seruice Center 
950 Airport Road 
West Cltester, PA 19380 

An authorized Commodore dealer in your area 
may also be able to answer your inquiries. You can call 
1-40B-727-3754 for repair cost and full service informa
tion. Commodore also offers a custorner assistance 

number, 1-215-436-4200. As of this writing, Commo
dore's toll-free customer assistance number is no longer 
active. 

Expanded VIC Memory 
I have a Commodore VIC-20 computer and would 
like to know what you mean when you say (before 
a long program) "for VIC-20 expanded to BK." 
Does this mean total RAM or user RAM? With my 
Super Expander cartridge I have BK total RAM 
(the VIC has SK, and my expander adds an addi
tional 3K of RAM). I would like to know if I can 
now run some of your programs which say this. 

Steve Medendorp 
All V !Cs have the built-in SK of Random Access Memory 
(RAM), so when we say "for the BK expanded VIC-20," 
we are referring to the BK expansion memory only. In 
other words, you would need an BK expansion cartridge. 
Similarly, "16K expanded VIC" means a VIC with hoo 
BK cartridges plugged into a motherboard or one 16K 
memory expander, and "3K expanded VIC" means the 
Super Expander or another 3K expansion cartridge is 
required. Occasionally we publish a program that spe
cifically requires the Super Expander because it adds 
special graphics commands to the VIC as well as 3K of 
RAM. We try to make most of the programs we publish 
run on unexpanded VlCs so the greatest number of 
readers can use them. · 

Commodorefk owners: 
"THE FUTURE IS HERE . II 

• • 

/ Will )'our printer Interlace peu lh• Commodore· printer tes t? We don 't think soil Ours wlll 

The CONNECTION"" IS truly tho ul11maui parallel interface for the VIC20™1COMMOOORE 64™. Thit fully lnlolllgent 
interface plugs 1n10 tho disk (se11aQ socket just hke the standard printer and you can easily aSSJgn 11 any device 
number It will provtde v1nually TOTAL EMULATION or the Commodore* printer 1nclud1ng all standard graphic 
charaC1ers (normal or inverse), column tabbing. dot tabbing. graphic repeat, dot addressable graphics, cursor 

up/down mode. and more. II responds to all of the standard commands (PRINT #, OPEN. CLOSE. etc.) to 
insure sohwaro designed for tho Commodore~ printer will operate with the CONNECTION™. Use it In the 

TOTAL TEXT MOOE, or purchase our ~· CONNECTION lhat works with vinually EVERY DAISY 
WHEEL OR MATRIX PAINTER with standard Centronlcs Parallel configuration. To take lull advantage of 
your printer's special foaturos. please specify the printer typo. Available for STAR MICRONICS, BXBO, 

EPSON, OKI, NEC. PROWRfTER, BANANA, SEIKOSHA. RITEMAN, GEMINl10X ond others. 
ONLY $119.00 Complete. (Additional ROMs are available If you should ever change printers). 

THE CONNECTION PROVIDES: 
1) A 2K Printer buffer. 
2) Full LED Status indicators. 
3) Complete Built in self test. 
4) Printer reset switch. 
S) Adds Skip over perf, margin set, programmable lino length, program 

list format commands to your printer. 
6) No need tor extra cost, special tape loader for graphics. 
7) All features easily accessed from software. 
8) ASCII conversion. TOTAL TEXT, EMULATE, and TRANSPARENT Modes. 
'/lol•• Only th•~ CONNECTION will nol provide 100'- Commodore graph1c1. 

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



VIC Memory Expansion 
Is it possible to add more than 24K to the VIC-20? 

Charles Q. Berkey, Jr. 

Yes and 110. The VIC-20 has 4K of Ra11dum Access 
Memory (RAM) built in, at 4096 to B191 (hex $1000-
1FFF), plus 1K for overhead: pointers, the stack, and so 
on, for a total of SK RAM. You cnn buy memory ex
panders which add 3K, BK, 16K, or 24K from Commo
dore or third-party manufacturers. 

lf you program in BASIC, 24K is /he most memory 
you ca11 add to your SK VIC. If you use machine lan
guage, you can add up to 3SK, for a total of 40K. 

The first thing you /rave to remember wlren you 
add memory is that a VIC has 011/y one expansion port. 
That means if you own mr BK expander and want to 
add BK more, you /rave two choices. You can buy memory 
chips and rewire your expa11sio11 cartridge (not reco111-
rne11ded unless you know exactly what you are doi11g) . 
Or you can buy a multiple cm:tridge board "mother
board" that allows you to plug more titan one cartridge 
into the expansion port. It is similar to an electrical 
extension cord you might use in your home. Often these 
motherboards have switches so you can select one or 
n1ore cartridges which are plugged in. (For example, 
you could "switch off" tire memory expanders wit/rout 
physically unplugging them, in case you want to run 
a program that is designed exclusively for the unex
panded VIC.) 

Memory can be added to the VIC in the following 
blocks: 

3K 1024-4095 
SK S192-163S3 
SK 163S4--24575 
SK 24576-32767 
SK 40960-49151 

($0400-0FFF) 
($2000-3FFF) 
($4000-5FFF) 
($6000-7FFF) 
($AOOO-BFFF) 

Adding expansio11 memory to the VIC can cause 
complications, however. If you plug in the 3K expander, 
screen memory (7680-8191 in the u11expanded VIC) 
remains in the same place (76BO-B191) . But if you add 
more than 3K, screen memory moves to 4096-4607. 
This can result in compatibility problems witlr some 
programs written for the unexpanded VIC. 

Whether your VIC has 5K or 40K, it wants to put 
BASIC programs in a continuous section of memory. 
The BASIC program goes at the bottom, followed by 
free memory and variables (at the top of memOnJ). When 
you add BK or more, any memory below screen memory 
(4096) becomes invisible to BASIC. That's why only a 
maximum 24K can be added for BASIC programming. 

Once you add memory to locations B192-32767, 
the other memory expansion is available only i11 machine 
language (or PEEKs and POKEs). 

What Is A Utility? 
What is a utility program? Does this type of soft
ware make it easier to program? 

Fred Soderlund 

A utility is a program that programmers use for a specific 
purpose. Many utilities provide new BASIC commands 
or disk commands. For example, let's say you want to 
add a menu to a program you /rave written. If yo11 already 
have a program tl1al makes 111e1111s, you could add if to 
your program by typing it in line by line. But if yo11 
own a utilihJ with an append command, you simply 
merge the two programs-which results in a lot of 
saved time. 

If both programs use lines 900-1000, you could 
get arou11d the problem witlr a RENUMBER utility 
which changes tire line numbers (you would /rave to 
RENUMBER before yo11 append). If both programs use 
the variable DN and R$, you could use a utility which 
searches the programs and tells you whiclr variables you 
used and where. 

If you use certain routines in many progrnn1s 
(readi11g tire joystick, figuring compo11nd interest, etc.), 
a utility can save you time. 

Some utilities contain certain commands that work 
only with disk drives or printers. Certain commands 
will be most useful to a machine language programrner 
(for example, copying one block of memon; to another, 
or hex to decimal conversions). Other utilities are de
signed to help you write programs with graphics or 
sound routines. 

Utilities are programming tools. Their usefulness 
depends on what they do and what you need. If you are 
just getting into programming, you probably don't 
need many programming tools. But as you start writing 
larger and more complex programs, you will find that a 
collection of the right utilities can save yo11 lots of time 
and work. Utilities are sold commercially, and many 
public domain utilities are available for free through 
local user groups. Al-so, nearly even; issue of COMPUTE!'s 
GAZETTE includes ready-to-h;pe program listings for 
useful utilities. Cl 
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HOT WARE 
A Look At This Month's Best Sellers 

And The Software Industry 

Kathy Yakel, Editorial Assistant 

Last This This 
Month Month Month 

CommOdore 64 Entertainment VIC-20 Entertainment 
l Fort Apocalypse (Synapse) 2 
2 f 11111p111n11 (Epyx) 1 
3 Temple of Apsltai (Epyx) 3 
4 Frogger(Sierra On-Line) 4 

l Gridrimner (Hes Ware) 
2 Shamus (HesWare) 
3 Clioplifter (Creative) 
4 Temple of Apshai (HesWare) 

Last 
Month 

1 
3 
2 
4 

5 Planetfall (lnfocom) 10 
6 Choplifter (Creative) 

5 Crush, Crumble n11d Cliomp (Hes Ware) 

7 Gridr111111ar (Hes Ware) 7 
8 Neutral Zo11e (Access) 5 
9 Sword of F'argoal (Epyx) 6 
10 Slinmus (Hes Ware) 

Commodore 64 
Home/Business/Utility 

1 WordPro3 Plus/64 With Spell Right 
(Professional) 1 

2 Quick Brown Fox (Quick Brown Pox) 2 
3 M File (M Soft) 11 
4 Money Mn11agcr (Timeworks) 5 
5 Prnctica/c (Computer Software 

Associates) 4 
6 Cnlc Result (Handic) 
7 Data Ma11ngcr (Timeworks) 
8 Electro11ic C/1eckbook(Timeworks) 6 
9 PaperCli11 (Batteries Included) 8 
10 Oracle (Batteries Included) 

Commodore 64 Educational 
l Facemaker (Spinnaker) 4 
2 Fraction Fever (Spinnaker) 
3 UpForGrabs (Spinnaker) 3 
4 Primary Mat/i Tutor (Comm•Data) 5 
5 Du ngeo11s of t/1c Algebra Dragons 

(Timeworks) 
T<indercomp (Spinnaker) 
Touch Typing Tutor ('(aylormade) 
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6 Amok (UMJ) 10 
7 Predator(HesWare) 9 
8 Escape MCP (Comrn•Data) 
9 Extermi11ntor(Niifekop) 7 

VIC-20 Home/BuslnesslUtWty 
1 Quick Brown Fox (Quick Brown Fox) 1 
2 Turtle Grnp/1ics (Hes Ware) 2 
3 HES Writer (HesWare) 3 
4 HES Mo11 (HesWare) 4 
5 Ho11seliold Fi11a11ce (Creative) 5 
6 Prncticalc 

(Computer Software Associates) 

VIC-20 Educational 
1 To11c/i Typi11g Tutor (Taylormade) 1 
2 Primary Mat II Tutor (Comrn•Data) 
3 Type Attack (Sirius) 2 
4 Gotcha Math Games (Comm•Data) 5 
5 Hang111a11/Hn11g111ath (Creative) 4 







Now the excitement of original 
arcade graphics and sound effects 
comes home to your computer. 

Introducing ATARISOFT™ A new 
source for computer software. 

If you own a Commodore VIC 20 
or 64, a Texas Instruments 99/4A, an 
IBM or an Apple II, you can play the 
original arcade hits. 

DONKEY KONG by Nintendo, 
CENTIPEDE!" PAC-MAN, DEFENDER, 
ROBOTRON: 2084. STARGATE and 
DIG DUG. COn the Tl 99/4Ayou can 
also play Protector II. Shamus. Picnic 
Paranoia and Super Storm.) 

So, start playing the original hits 
on your computer. 

Only from ATARI SOFT. 
s.c.me..games also available on 

ColecoVision and lntellivjsjon. 

OFT™ 
Now your computer fits 

the arcade hits. 
CONKEY KONG. Mano ond NINTENDO ere irademortcs MO Q 
N>ntendo 1981. 1983 PllC.MAN ond choroctet'S ere c.rademor1<s 
of Boly Midway Mlg Co ~to Ar.on. Inc. by N,ynco. 
Amenca Inc. OEFENOER 18 8 ll'lldemarl< at W"'8ms Electronoc::s. 
Inc. manufecllrtldundet'ficooH lromWolmmsElectnncs. Inc 
ROBOTRON 2094 IS a t1'lldel!Mri and 0atWt1iems1992. man&> 
lecturedl#lderic-e from Wiloams Electnna; Inc STARGATE 
IS 11 trBdemar1c end 0 of Wiiiams 1981. manufacuttd ulder license 
Iran Willems Eltcttonics. Inc. OIG DUG 16 created aod ~ 
byNamcolt.d manuf~..-ldel"k:ensebyAten. Inc Trade
mart.send 0 Norrc:o 1992 PROTECTOR 1115 8 a-ademart of Syn
apse Software (;orponil.IOI\. manufecttnd Ul'lder' license by Atan. 
Inc SHAMUS ISll ll'lldollWt of$~ Software Corwrouon. 
manuf llCtU"ed lnlor ~by AUi<> Inc PICNIC PllRANOIA 111 e 
l1'fldemn of s.,._ Sof twtn Cor!>orewo. menuf ect&.ftld by 
Aten. Inc SUPERSTORM•~endcles.gnedbySynepse 
Software Cotpcrat.on, """""DCt&nd undel" license by Aten. Inc 
ATARISOFT"~tseremenufac:wredbyAc.an. Inc roruseon 
the llbave rel~ mnclwles end are~..-. licensed or 
approyacS by r.he monulecWNW"G o1 these maclWleS COMMODORE 
64. VlC 20. TEXAS INSTRUMENTS 9914A. IBM. APPLE. COLE· 
COVlSION and INTELLIVlSION ore respecuvety trDdemari<s of 
Commodoro Electr0111Cs Wmted. Texas tnstruments. lnt.emational 
Eklsiness Maclw1H Com • AQPle Computer. Inc •• COieco Industries. 
Inc eno Mottet. Inc A 0 Wrtmflf' Comnu1'cation11 Qxnp;iny 
C 1993 Atnn, Inc A8 rights M!Sl!Ned 

r-------------------------, 
Complete this coupon and we'll keep you : 
up to date on the newest hits from 1 
ATARI SOFT.'" I 

Name 

State 

PRODUCT OWNEO. IOlcck one) 

1 D Tl-99/ 4A sD Commodore 
Vic20 

2 D IBM PC sD lntellivision 

3 D Commodore 64 7 D Apple II 

4 D Colec0Vis1on BO----

Mall to: 
Atari. Inc .. P.O. Box 2943, 
So. San Francisco. CA 940BO. ASM6 

I 
I 
I 
I 
I 
I 
I 

~---------------------- ---~ 



Each month, COMPUTE!'s GAZETTE will tackle some 
questions commonly asked by new VIC-20/Commodore 
64 users and by people shopping for their first home 
computer. 

Q • I have a 1541 disk drive and a friend has 
one of the older 1540 disk drives. Is there any 
problem in trading disks back and forth? 

A. Yes, there is a potential compatibility prob
lem. If you're merely reading from each other's 
disks, you should be safe. But writing to them could 
be hazardous to the files stored on the disks. 

The reason is that the 1541 disk drive runs 
slightly slower than the 1540. ln our experience, the 
difference is insignificant when reading disks for
matted on one drive or the other. But if you try to 
write, the speed difference could cause adjacent 
blocks of data to be overwritten. 

The 1541 drive can be accelerated to the 1540's 
speed by entering this statement: 

CLOSE15:0PEN15,8,15,"UI- 11 

This makes it safe to write to a 1540 disk on the 
1541 drive. To restore the 1541's original speed, ini
tialize the disk or enter: 

CLOSE15:0PEN15,8,15,"UI +II 
(Notice that "UI - 11 speeds up the drive and 

11Ul + 11 slows it down. This syntax might be the 
opposite of what you'd expect, but it's straight from 
pages 8-9 of the VIC-1541 User's Manual.) 

Unfortunately, you can't slow down a 1540 
drive the same way, so it's risky to write to 1541 
disks on the 1540. lf you use both kinds of drives or 
frequently swap disks with someone who uses a 

. different drive, you should mark all your disks 
11154111 or "154011 to avoid problems. 

Q • Some programs in your magazine I cannot 
get to run, and I've traced the problem to certain 
lines which are very long. I type the line exactly 
as printed in the listing, but when I press RE
TURN and re-LIST the line, only part of it is 
there-the rest was chopped off somehow. Even 
the "Automatic Proofreader" doesn't help. Are 
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these lines, indeed, the problem? If so, is there 
any way to type these lines and get these programs 
to work? Why didn't you test the programs first 
to make sure they worked? 

A. You've zeroed in on a problem which seems 
to have troubled many other readers. Until a 
number of similar letters and phone calls came in, 
we had not realized how many readers are un
familiar with BASIC line-length limits and with 
the use of keyword abbreviations to solve the 
problem. Nor had we realized how many pro
grammers routinely use long lines in their 
programs. 

The problem, as you deduced, is that certain 
lines are too long to type in- at least, too long to 
type in normally. But there is a way to enter them. 

Normally, the Commodore 64 does not allow 
entry of BASIC lines which exceed 80 characters 
(two screen lines). The VIC-20's limit is 88 charac
ters (four screen lines). If you type in more char
acters than these limits allow, the extra characters 
will be discarded when you press RETURN. Un
fortunately, the computer does not warn you that 
the line has been truncated. If you re-LIST the 
line, you'll see the difference, but most people 
don't find out until they attempt to RUN the pro
gram for the first time. The program either fa ils to 
run properly or crashes altogether, often with a 
cryptic error message as the only clue. The prob
lem can be hard to isolate, especially for non pro
grammers. Frustrated, many people blame a bug 
in the program or the listing and give up. 

But the problem is easy to fix once discovered. 
The trick is to enter the long line as the program
mer did when he or she wrote the program. 

In an appendix of the user manual which 
came with your VIC or 64 is a table of keyword 
abbreviations (a summary of the most commonly 
used abbreviations appeared in last month's 
"Horizons: 64" column). Abbreviations allow you 
to enter BASIC keywords without typing all the 
characters. Usually an abbreviation consists of the 
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HOME MANAGEMENT SOFTWARE FROM ELECTRONIC ARTS 

If yaµ can learn to use this word processor 
in 90 seconds, can it really be any good? 

CUT & PASTE"' displays it~ commands on a single linear che bocwm of che screen. This 
makes working wirh ir easier and also gives you more usable s/>ace on the screen. 

Of all word processors on the 
market today, Cut & Paste may 
well be the easiest to use. In 

fact, by the time you finish reading this 
section of the ad, you'll know how 
to work with Cut & Paste. So read on. 
START TYPING. Working with Cut 
& Paste is like working with a type
writer. If you know how to use a type
writer, you already know how to type 
in your draft with Cut & Paste.The 
only real difference is, with Cut & 
Paste it's easier to correct typos. 
MAKING CHANGES. Let's say 
you've decided to make a cut in your 
rough draft.To do chis you put the 
cursor (the bright block) at the start 
of the text you want to delete, and 

stretch it th rough to the end of your 
cut. Then you send the cursor down to 
the "CUT" command on the bottom 
of the screen. Done. 

lf, on the other hand, you wane 
to keep that line, but put it in a d iffer
ent pare of your draft, you use the 
"PASTE" command. You mark the 
point of in sen with the cursor. Then 
you put the cursor over "PASTE:' 
That's all there is to it. · 
PRINTING IT OUT. When you 
like the way your work looks, you print 
it. Put the cursor on the "PRINT" 
command. Then set your margins, in 
inches. That's it. 

You now know how co use Cut 
& Paste. 

OKAY, IT'S SIMPLE. BUT HOW 
GOOD IS IT? C ut & Paste has all 
the features you'll ever need to use 
at home. Here are a few of them: 
1. Scrolling dynamic menus 
2. Automatic word wrap 
3. Simple cut & paste editing 
4. Block indenting 
5. Set margins and paper size in 
inches 
6. Tabs 
7. Automatic page numbering 
8. Controllable page breaks 
9. Headings 
10. Scrolling text windows 
11. Automatic widow and orphan 
control 
12. Clear and concise manual 

In other words, Cut & Paste 
will do just about everything other 
word processors do. But Cut & Paste 
will do it more easily. Without com
plex commands and modes. 

1f you think about a word proc
essor in terms of what it replaces (type
writers, pens and paper, files), Cut & 
Paste begins tO look very good indeed. 

And when you consider that all this 
power can be had for approximarely 
$50, we think you'll see why we believe 
Cut & Paste is something of an 
achievement. 
A PHILOSOPH Y OF DESIGN. 
The people who designed, d evel
oped and programmed Cut & Paste 
have some fai rly heavy credentials. 

They are people who worked on 
the internationally-famous user inter
face designs that led to the Xerox Star4 

and Apple's Lisa~ They are also 



THE CHANGING OF THE GUARD. Until q11i1e recemly we used pens and paper 
and iypewriLers LO wrire wiLh, mosLiy because we knew how ro use them. They have been good 
tools, but limiLed. You tend to make messes when you work with them, and getting rid of those 
messes makes excra work. Cur & Pasre is an inexpensive and practical aliemative. Because iL is as 
easy to 1~asa cypewrirer; you really will 1~ it Which may make it the first sensible word processor 
forthehome. Thus an alleged labor-savingdevicehascome toa position where itreallycansavea 
significant amo11111 of labor. i.e., )'Ours. 

~..,,.. ... 

THE MEN WHO MADE CUT & 
PASTE. The Linocype machine pictured here 
was the I9rh centurys most imfJOrtanL concri· 
bution to word ,processing technolO&'Y. IL lei 
typesetrers compose and rearrange text in the 
form of metal castings. The importance of Cw 
& PasLe, of com:se, musL await ihe judgment 
of history. Nevertheless, the seven men who de· 
veloped it look confident here. Standing left tO 

right, they are: Norm Lane, Steve Sha1.1.1 David 
Maynard, Dan Silva, Steve Hayes and Jerry 
Morrison. Seated at ihe console is Tim Morr, 
whose idea this was in the first place. 

people who have in common a very 
lucid philosophy of design. 

Computers and the programs they 
run are cools, they believe. Tools are 
never noticed unless they are bad tools. 
When they're good, they become, in 
effect, invisible. And if you wane co 
make a good cool-an invisible cool-

you'd best study the way people use 
the tools they already have. 

As a result of this thinking, Cut & 
Paste was designed to work much in 
the same way chat you already work 
with a typewriter or with pen and 
paper.The most complex and power, 
fu l parts of the program are hidden 
from view. The work they do takes 
place deep in the machine. All you gee 
to see are the results. 

But beyond chat, there is something 
almost indefinable about a good de
sign. Things about it just seem co work 
crisply. Little couches and features 
that you notice make you want co smile. 
lf ir's really good, _ 
itfe.els good. 

Cuc& Paste 
feels good. ELECTRON IC ARTS'" 

THE PRODUCTS ofElectronicArtscan 
be found in your favorire compwer siores, soft· 
ware cencers, and in leading depamnenc scores 
chroughow 1he country. Boch C111 & Paste 
and Financial Cookbook" are now available 
at a si1ggested retail price of $50for the Apple 
Ile and the Commodore 64 and will soon be 
available for che IBM· PC and Atari . 

OUR COMMITMENT TO 
HOME MANAGEMENT 
Cut & Paste is just one of a growing 
number of productS we're publishing 
within the category of"home manage· 
mcnt software:' These products arc all 
built around the same program archi· 
lecture, making them all cqually"friend· 
ly," as well as remarkably straighrfor· 
ward and praccical. We believe that 
designs like these will soon make home 
computers as functional and efficient as 
today's basic appliances. 

Our next product in this line is called 
Finandal Cookbook. It's a realisticaherna· 
tivc to the complex, pre·prognimmt!d fi. 
nnncial calculators we all wish we knew 
how to use. With a few, simple keysrrokes, 
Financial Cookbook lets you make more 
than 30 key time ·value·of·money 
computations- just about all the ones 
you'd ever use for personal finances
like calculating 
mortgages with ~~ 
changing inter· :::.::-;_%4-t'.:.:::;;;;,-;:.,....-:i.::.:i-:-..::.-: 
est rates, com.. =.-::. _..;:;l:.'=~::a:r-:~== 
pounding the 
interest on IRA 
and savings ac· 
counts, and buy· 
versus· lease 
comparisons for 
automobile pur· 
chases. 

To find out more about these home 
management products and a bour what 
we have planned for the future, call or 
write: Electronic Arts, 2755 Campus 
Drive, San Mateo, CA 94403 (4 15) 
571·7171. 

Appl< and Ltws af"C reJ:uce,-cd "~'1.' vi Asivk CvmJ.iutf't /tl( Sr.,u o u tt,eurtitJ 11-.l(km.111. v/ W Xtrox Corpttt.JU(»f\ C01tll'l\UdO•,. o.a H ti ,tj.."iUdt~d u~J•l of Cor"'rwxlo'..- 8m1~\tu MJ..h1~i. I"'- PC u a u·.:1~tntJ 

r1atkmark of ln&t'rn«Li0n.:l 8uuntu Mathcntt '"' AColfl Ho rtturc1t.d r r..w:'ft110~Jc of Acan. ln.r ,a U\:zrtW"r CommW\k'armru cornlAm't' 



first letter of the keyword and a SHIFTed·second 
character. For instance, the abbreviation for POKE 
is P-SHIFT-0. (Note that tJ-ie SHIFTed 0 appears 
on screen as a graphics character.) 

You're still limited to typing 80 or 88 charac
ters when using abbreviations . However, when 
you LIST a Line with abbreviations, the abbrevia
tions expand out to the full keywords, even if the 
re~ulting line exceeds the limit. The line appears 
illegal, but executes normally. Be aware that you 
cannot edit this li ne, however; if you want to make 
a change, you must retype the line from scratch. 

Another problem with abbreviations is that 
they confuse the "Automatic Proofreader." The 
checksum program cannot be used to spot typos 
in long lines. 

Programmers use abbreviations to save typing 
and memory. Not that the abbreviations them
selves save memory- BASIC stores all keywords 
as one-byte tokens, w hether abbreviated or not. 
But abbreviations allow programmers to pack 
more statements into each line, and reducing the 
number of lines in a program does save a little 
memory. 

Since these long li nes execute normally, the 
programs work fine when we test them prior to 
publication. We list the program directly from 
disk and don't hear of a line-length problem until 
letters begin arriving three months later. 

, •••••• ..-.n 
., ,(Ml-"•• 

,,...,v•' •·~.: ; ,:.J .-• .. :::.~.:·.:: ... .:. :::;:. ... 
:':::.r.: .,.:1 11• .. 
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To correct this problem, our lister program 
now warns us w henever it detects a line exceeding 
80 characters. We then try to break up the long 
line into two shorter ones. Unfortunately, some 
programs-especially on the unexpanded VIC
require every ava ilable byte of memory. Breaking 
up a line can ruin a working program. In these 
cases, we'll at least try to warn you of the long 
lines. 

Readers can help, too. If you submit a pro
gram to COMPUTE!'s GAZETTE, do not exceed the 
line limits unless absolutely 11ecessnry to conserve 
memory. Also, please do not number BASIC lines 
by ones, so that our programmers have room to 
break up long lines if necessary. Cl 

DATA TRAC BLANK CASSmES 
C·05, C·06, C·10, C·12, C·20, C· 24, C-30 

From th• lndln; supplier ot Computer Cnnttu. 
new, 1on;1r t1n;th C· 12'1 (6 mlnutu per side) provide 
lht 11111 ltw IHI nHdld lor som1 16K pro;rams. 
~ B ASF·LHD (OPS) world 1t1ndlrd llfM. 
'\/'" Premium 5 1cr1w 1h1tl with l11dar. 
(:? Error FrM • Money beck 9uer1ntee. 

FREE STORAGE CADOY 
~Cf~~~~ WITH EYEAY 'DOZ. 
~ .,

00 
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Help Is on the way. 



The ENDofDINKETI 
DINI<-DINK . 
. 

nnouncing 
the first computer 
music program that 
actually sounds like . 
music. 
LET'S FACE IT. Up till now, music 
programs for your home compucer 
have all sounded, well, preuy lame. 
There were the ones thac resembled 
little electronic music boxes, remem· 
ber? And chen there were those thac 
sounded like so many burps. 

Enter Music Construction Sec'." Ir's 
che flrsc music program that really 
makes use of the power of thac ma· 
chine you've got If you're a serious 
student, this means you'll be able co 
work wich an intricacy and range of 
sound quality you've never heard be
fore on a compucer. And if you know 
nothing abouc music, you'll find some
ching even more important. Namely, 
thac this thing is simple enough co 
be a lot of fun. 

Take a good look ac this screen 
because ic, you, and a joystick are the 
whole scory here. 

That's you at the right end of che 
staff of notes - the little hand. Move 
che joystick, and you move the hand. 
Use it to carry notes up to the staff. 
lay in rests, signatures, clefs, then point 

to the little piano in the lower right 
and listen, because you'll hear che 
whole thing played back. 

Move chose little scales in the mid
dle up and down co vary the music's 
speed, sound quality, and volume. Use 

ELECTRONIC ARTS'v 

the scissors co cut out whole measures, 
then use the glue pot to paste them 
in somewhere else. Got a printer? 
Great. Print the score out and show it 
off to your friends. 

But what if you're not up to writing 
your own stuff yet? No problem. 
There arc twelve pieces of music al
ready in here, from rock 'n roll to 
baroque. They're fun to listen to, and 
even more fun to change. (Apologies 
to Mozart.) 

The point is, the possibilities are 
endless. Bue if you're still skeptical, 
visit your nearesc Electronic Arts dealer 
and do the one thing guaranteed to 
send you home with a Music Con
struction Set in tow. 

Boot one up. Point to the piano. 
And listen. 
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WORD PROCESSING 
In The Home 

Tom R. Halfhill, Editor 

Word processors are displacmg typewriters in 
offices as rapidly as ballpoints replaced foun
tain pens a few decades ago. But there are good 
reasons why many of today's households could 
use a word processor, too. 

Word processors are probably the most 
popular inventions to hit the business 
world since electric typewriters in the 
1960s. Every day, in somebody's of

fice somewhere, a hapless typewriter with its 
rubber roller platen, pile of typing paper, and 
bottle of white correction fluid gives way to a 
gleaming new computer-age word processor. 
Secretaries are signing up for word processing 
courses to keep from becoming as obsolete as 
their traded-in typewriters. The quiet hum of 
video monitors and the whir of disk drives is re
placing the percussion of mechanical striking arms 
slapping against paper. 

It's called the "electronic office" or the "pa
perless office." At first there was resistance, but 
by now it's taken for granted that word processing 
(and computerization in general) is having a sig
nificant impact on the function of American busi
ness. The business of staying in business and 
competing for profits is too important for any 
business person to long ignore a new tool or 
method for achieving greater productivity. 

But in the last five years something even more 
amazing has happened. This chic new business 
tool, the computer word processor, has started to 
find its way into the American home, too. The 
invention of the inexpensive microcomputer (and 
its clever packaging as the home computer) has 
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made it possible for millions of people to afford a 
word processor as readily as most businesses. A 
$50-$100 word processing program running on a 
$100-$400 home computer with a printer can 
perform most of the major writing functions of a 
typical $5000 or even $10,000 dedicated business 
system. 

However, just as many business users had to 
be sold on the advantages of word processing, so 
do many home users. After all, it's much easier to 
justify the expense of word processors in a busi
ness, where dozens or even hundreds of letters, 
memos, and reports are generated every day. But 
what good is word processing in the home? How 
much writing goes on in the average household? 

The answer varies, of course, but it can be 
argued that nearly any home with an adult working 
in a professional occupation, or with a student of 
almost any age, can probably benefit from an in
expensive home computer-based word processor. 
The key is to recognize what a powerful applica
tion word processing realJy is. 

First of all, consider the precedence set by other 
business inventions which have moved into 
the average household: the calculator and the 
typewriter. 

Mechanical adding machines were used by 
businesses for decades without making significant 
inroads into the home. There were several reasons 
for this: Adding machines were expensive, bulky, 
and nonportable. Also there was little use for a 
computing device, however primitive, in the typi
cal home of the early- to mid-20th century. House
hold finances were generally pretty simple before 
the proliferation of credit cards, widespread con-



A GAME FOR KIDS. BUT NOT NECESSARILY. 

• 
tl you could get 

small enough to crawl inside your computer and see 
how all that stuff really works? 

IT STARTS with an arcade-style 
game. You play it for a while and then 
something happens.The system 
goes down in a crash. And now your 
job is to find out why and make things 
right again. 

Expert help is available in the 
form of a strange character named 
Charlie Fix it. He's got a way of making 
you small enough to get inside the 
machine. But being inside is yet 
another game.There are stray charges 
to duck, static to avoid, and all sorts 
of intriguing devices to explore before 
you can get everything back into 
working order. 

The name of this unusual program 
is D-Bug~and it's a wonderful way to 
introduce your children (and maybe 
even yourself) co the terminology 
and basic workings of computers. But 
beyond this specific knowledge, 
you'll also learn some fairly subtle skills 
about how co link causes and effects, 
and how to develop creative strategies 
for solving problems. 

D-Bug was designed. developed 
and programmed by ChildWare
pioneers in the field of computer 
literacy for children. It is just one of 
an entire line of programs we're 
publishing that d eliberately blur the 
traditional distinctions between 

ELECTRONIC ARTS'• 

education and entertainment. 
D-Bug is now available on diskette 

for Commodore 64 and Atari home 
computers and can be found at your 
favorite computer stores, software 
centers, and in fine department stores 
throughout the country. 
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sumer loans, checking accounts, modern invest
ment alternatives such as money market funds, 
and increasingly complicated income tax returns. 

Luckily, the electronic calculator arrived at 
just the right time. Soon after they began replacing 
adding mnchines in businesses, they started 
showing up in homes. A whole new market was 
crea ted. During the 1970s, ca lculators grew cheap, 
small, and powerful. Today almost nobody ba l
ances their checkbook or figures a tax return by 
hand. The very idea is becoming unthinkable. 

The spread of typewri ters from the office to 
the home is even more to the point since, like 
word processors, they are writing machines. 
Typewriters started appearing in American offices 
soon after their invention late in the 19th century. 
At first, the ir move to the home was held back by 
many of the same factors which d iscouraged the 
home use of adding machines: Ea rly typewriters 
were expensive, bulky, nonportable, and not all 
that useful in the average household . 

But sometime around World War 11 things 
started lo change. New typewriters appeared on 
the market designed for personal use-relatively 
inexpensive, sma ll, and portable. Colleges began 
requiring students lo hand in typed term papers. 
Many people sta rted using typewriters for per
sonal business correspondence, and those with 
office jobs were taking work home. Soon type
writers became a common appliance in millions 
of households. 

For many of the same reasons, word proc
essors are spreading from offices to homes, too . 
Almost anything a typewriter can do, a word proc
essor can do better. A home computer-based word 
processor is still more expensive than a cheap 
portable typewriter, but on the other hand, even 
the niost advanced electron ic ''memory type
writer" is not as flexible as the typical home com
puter word processor. College, high school, and 
even younger students are using word processors 
fo r term papers and reports. Their parents can 
use the same word processor for personal business 
lette rs, or for work taken home from the office. 

Best of all, the expense of a home word proc
essor is minimal if the household already owns a 
home computer. Maybe the computer was origi
n~lly purchased for running education/home ap
plica tion programs, or playing videogames, or 
for lea rning how to program. ll can be transformed 
into n powerfu l word processor with the addition 
of the appropria te program and maybe a printer 
and disk drive. 

Thinking of a word processor as a substitute 
for a typewriter is enough to justify its purchase 
for mnny people. But there a re o ther reasons 
whicl~ may be even more compelling. A word 
processor is much more than jus t an electronic, 
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computerized typewriter- it's a whole new way 
of writing. 

J n the beginning, typewriters were used simply 
to make neat copies of documents composed origi
nally in longhand. Even today many people still 
use typewriters this way, preferring to write 
everything out before typing up the final draft. 

But soon after their invention, typewriters 
were embraced by write rs, especially journalists. 
For the first time since the clay tablet and stylus 
an entirely new writing implement had been in
vented. Newspapermen were among the fi rst to 
make the transition from w riting by hand to com
posing their thoughts directly on a keyboard. 
Pencils and pens-which in various forms had 
been the only writing instruments since writing 
itself was conceived-were relega ted to note
taking and editing. 

Why is this important? Because the transition 
to the keyboard is an important step in the de
velopment of many writers. The majority of pro
fessional writers do their writing on a keyboard, 
not in longhand. 

Some wri te rs, including a few famous ones, 
s till contend that writing in longhand with a pen 
is a more intimate way of comniitting thoughts to 
paper. We won' t argue this point, because it's 
one of those philosophical questions that is rarely 
resolved. However, there is little doubt that 
writing in longhand is slow. When deadlines are 
not important, this may not matter. Lndeed, many 
writers who always write in longhand are accus
tomed to pacing their thoughts accordingly, and 
argue convincingly that longhand doesn't slow 
them down. 

But many writers who switch to typewriters 
notice something strange and wonderful: appar
ently because they can put their thoughts to paper 
so much faster, the words sta rt coming faster. At 
first the switch from longhand to typewriters is 
not always easy. It is forced on those writers who 
must consistently produce on deadline-such as 
journalists-and the transition can be traumatic. 
Before long, however, the old pen-and-paper 
method seems agonizingly slow, and they dread 
being out of reach of a keyboard. 

. Unfortunately, efficient as they are, type
writers are far from the ultimate writing tools. 
O nce a word is typed, fo r practical purposes it is 
committed as indelibly as a word penned in ink. 
It's possible to make minor corrections with eras
able bond, correcting ribbons, chalk strikeover 
sheets, or white correction fluid. But major revi
sions mean extensive retyping. Longhand manu
scripts aren't very flexible, e ithe r. Many drafts 
~ay be required before the fint1l acceptable copy 
is ready. 
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0 YES. Send me a FREE patch nnd 
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my family. (SlZ/Sl7 in Canada). 
Cash, check, money order or 
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T hat's whe re word processing comes in. You 
may have heard or read elsewhere about the ad
vantages of word processing: Documents are typed 
not on paper, but on the video screen. Characters, 
words, phrases, sentences, paragraphs, o r even 
lnrge blocks of text can be modified, deleted, in
se rted, added to, moved, duplicated, a nd ma
nipulated to your fingers' content. When every
thing is just right, you can print out as ma ny per
fect copies as you wa nt. You can sto re the docu
ment on d isk or tape fo r later use. You can merge 
documents saved on d isk or tape to crea te a la rger 
docume nt, giving you the power to build a nything 
from a form letter to a novel. 

Most people these days are at least partly 
familiar with the advantnges of word processors, 
even if they haven' t actually used one themselves. 
But there's another bonus tha t is a bit more 
subtle--a word processor cn11 make you n better writer. 

This isn't just another outrageous claim of the 
"computers-w ill-save-the-world" ilk. This writer, 
and many others, is convinced that it's true. 

Word processing makes writing so flexible, 
so fluid, that nlmost all the inhibitions are 
banished. Since a nyth ing you type can be changed 
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in virtually any way, there is no reason to agonize 
over every word and phrase. If it doesn' t "read" 
right, just back up and try again. Experimentation 
is easy. Even radical changes to your text are only 
a few keystrokes away. No other writing tool offers 
anything nenr this level of flexibility. 

Let's face it-everything you write that is 
s~en by other peop le is a reflection of not only 
your writing skill, but also your intelligence, style, 
and personality. These things show up between 
the lines, if not actually within them. If you are 
writing fo r publica tion, or send ing a memo to 
your boss, or compiling a report to be seen by co
workers, or mailing a complaint letter to a com
pany or a congressman, can you afford not to . 
have every sentence as perfect as you can make 
it? How many times have you le t a typo or awk
ward sentence slip by beca use it would mean 
retyping or rewriting an entire page o r more? 

Even more important, word processing 
should not be Limited to adults. Children should 
be encouraged to write on a word processor as 
soon as they can handle the keyboard and the 
equipment (which these days is a pretty early 
age, it seerr1s). Many school systems a re beginning 
to rea lize the educational value of word process
ing. Word processors are becoming standa rd 
equipment in hundreds of schools, even at the 
elementary level. ln fact, one commercial word 
processor now on the market for home computers 
(Bnbderbund's Bn11k Street Writer) was specifically 
designed with young people in mind. 

For yea rs, s ta ndardized college-entry exams 
have revea led that the writing skills of American 
students a re sadly deteriorating. Perhaps more 
emphasis on composition and the careful revision 
of one's own work-assisted by word processing
can h elp reverse the trend. Early results from 
classrooms using word processors are enCOLLraging. 

It certainly wouldn' t hurt if children were 
started in this direction at home, using their fam
ily's home computer. They could be urged to use 
the computer for writing book reports, letters to 
grandparents, keeping a personal d iary, com
posing their own stories, collecting jokes they 
hea r, o r just fooling around. In short, anything 
that g ives them writing practice, whether they 
realize it o r not. 

More than a few adults have improved their 
writing with a word processor, too-including 
this writer. When 1 hear the cliche that computers 
(particularly home computers) are "a solution in 
search of a problem," I argue tha t even if com
puters were good for nothing else but word proc
essing, it would be enough to justify their exist
ence . Although the world got along fine for years 
with pencils a nd typewriters, sometimes a prob
lem doesn' t become obvious unti l a better solution 
is invented. '<ID 
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A current advertising campaign 
extols the virtues of a ballpoint 
pen that can erase like a pencil, 
dubbing it the."portable, per
sona l word processor." It can 
even p lot graphics. Like a word 
processor, the pen can edit, 
change, and erase. It can produce 
flawless hard copy. And, indeed, 
you can draw circles, squares, 
and bar graphs. But can the pen 
move paragraphs? Put a 100-
page book on a 5114'' disk? Turn a 
rough draft into final copy with 
o nly a few changes? Can it truly 
edit without a trace of correction, 
and produce formatted, double
spaced, automatically page
numbered text? 

Maybe we're not being fa ir 
to the erasable pen, but it should 
be made clear that word proc
essing is more than just a com
puterized typewriter. Such a 
"word processor" would be a 
few lines long: 

100PEN 1,4 
20 INPUT AS 
30 PRINT#l,AS 
40GOT020 

When RUN, the program 
flashes the cursor and waits for n 
line to be typed. When you hit 
RETURN, the line is sent to the 
printer. You can move the cursor 
left and overstrike or use the 
DEL key to make changes to the 
line before you hit RETURN and 
print it out. But once it's on 
paper, it's committed . Too late 
to make any changes. 

With a true word processor, 
you type everything in first, 
then print the whole thing out. 
Before you print, you can make 
as many changes as you want. A 
good word processor le ts you 
cha nge any line, swap para
g raphs, and manipulate your 
text in numerous other ways. 
You can buy such a word proc
essing program for your VIC or 
64 for $40 to more than $100, 
depending on the features . 

Or you can type in 
"SpeedScript." Even if you al
ready own a commercial word 
processor for your VIC or 64, we 
think you' ll be pleasantly sur-

prised. SpeedScript offers a ll the 
standard features, plus others 
you may not have seen before. 
And there are nearly identica l 
versions for both the 64 and VIC 
(with SK or more expans ion 
memory). 

Entering SpeedScript 
First, you'll need to type in 
SpeedScript. Programs ·1 and 2 
look long, but they a re o nl y about 
4.SK, sh orter than most BASIC 
games . The mass of numbers are 
machine lang uage. Only with 
machine lang uage d o you get 
such power, speed, and com
pactness. Unfortunately, machine 
language isn't as easy to enter as 
a BASIC program. To aid with 
a ll the typing, we've developed 
MLX, the machine language 
editor. Be sure to read and un
derstand the MLX article before 
you begin typing in SpccdScript. 

Type in and SA VE the MLX 
program . The VIC version will 
require the 8K expander, both 
for MLX and SpeedScripl. When 
you are ready to enter Speed
Script, turn your machine off 
and on (to clenr it out), then ente r 
one of these two lines before 
you load MLX: 

for the VIC: 
POKE 44,37:POKE 9472,0:NEW 

for the 64: 
POKE 44,27:POKE 6912,0:NEW 

You can then load MLX 
from tape or disk, and enter RUN. 
MLX will ask for the starting and 
ending addresses. The s tarting 
address is the firs t number in 
the lis ting: 2049 for the Commo
dore 64, and 4609 for the VIC-20. 
The ending add ress is the las t 
number p lus five: 6842 fo r the 
64, and 9342 for the VIC-20. After 
you enter this, follow the in
s tructions in the MLX article to 
enter the lis ting . We've entered 
it he re, and it takes o nly n few 
hours (you ca n s top, save your 
work, and continue typing in 
several sessions). No matter 
w hat your typing speed is, rest 
assured that it w ill be well wo rth 
yo ur effort. 

UUDWWW'' .... 
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Getting Started 
After you enter SpeedScript with 
MLX, you can just LOAD it like 
a BASIC program. As a matter of 
fact, you can make copies of it 
with the SA VE command, as 
usual (SAVE "SPEEDSCRlPT" 
or SA VE "SPEEDSCRIPT" ,8 for 
disk). After you LOAD, enter 
RUN. 

The screen wi ll be light gray 
or white with black (or dark gray) 
lettering. The top line of the 
screen is highlighted . 

The blinking cursor shows 
you where text will appear when 
you begin typing. You cannot 
type on the top line of the screen. 
This is the command window, 
and is used by SpeedScript to 
ask questions and di splay mes
sages. When a message is dis
played, it will remain until you 
begin typing again. 

To get s tarted, just begin 
typing. If a word you' re typing 
won't fit on the screen line, the 
word and the cursor are moved to 
the next line. This is caJJed word 
wrap, or parsing. It makes your 
text much easier to read on the 
screen, as words are never split 
across the margin. Another thing 
to notice is that a back-arrow 
appears if you press RETURN. 
This marks the end of a para
graph or line . It is not necessary 
to press RETURN at the end of 
each screen line, as you must do 
when reaching the end of a line 
on a typewriter. 

Most of us, being human, 
are not infallible, so you may 
need to correct your typing mis
takes . This is a big advantage of 
a word processor. You fix your 
errors before you print, so there's 
no messy fluids or special ribbons 
(Did you ever have to manually 
erase on a typewriter?-ugh!) 

If you want to backspace, 
press the lNST/DEL key in the 
unSHIFTed position. The cursor 
backs up and erases the last letter 
you typed. You can press it as 
many times as necessa ry to back 
up to the error, the n retype the 
rest of the sentence. This is 
clearly not the best way to do 
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things . Instead, you can move 
the cursor nondestructively. The 
cursor control keys a re in the 
lower-right corner of the 
keyboard (see Figure 1: Keyboard 
Map). The CRSR left/right key 
moves the cursor to the right, 
and when SH1FTed moves the 
cursor left. Before you can correct 
the error, you have to move the 
cursor to the word in question. 
For example, to correct this line: 

Now is the riMe for 
all good Menl 

The cursor is moved to the 
"r" (cursor-left 21 times): 
NOW is the miMe for 
all good Men 

The letter "t" is typed: 

Now is the tHMe for 
all good Men 

And the cursor is moved to 
the end: 
How i s the tiMe for 
all good Menl 

Resume typing: 

How is the tiMe for 
all good Men to 
coMe to the aid of 
"the!.il're countr!J, 

Another error! We typed 
"they' re" instead of "the ir." No 
problem. 

In the above example, of 
course, you don't have to press 
the cursor-left key 21 times. You 
can just hold down the cursor
left key. It will repea t, and keep 
moving until you let go. 

English Cursor 
Controls 
You can also move the cursor in 
ways that make sense in plain 
English. For example, if you 
hold down SHIFT and press the 

.fl function key, (which is how 
you get f2), the cursor jumps 
back to the previous word. To 
correct the error in the example 
above, just press f2 five times. 
You can then press fl five times 
to go back to the end of the 
sentence and resume typing. 
Here is a lis t of what the function 
keys do: 

fl: Move cursor to next word. 
£2: Move cursor to p revious 
word. 
£3: Move cursor to star.t of next 
sentence. 
f4: Move cursor to sta rt of previ
ous sentence. 
fS: Move cursor to s tart of next 
paragraph. 
f6: Move cursor to start of previ
ous paragraph. 

SpeedScript recognizes a 
sentence by the ending punctua
tion(. or? or!), or by a RETURN 
mark (back-arrow). A paragraph 
is any sequence of characters 
that ends in a RETURN mark (a 
RETURN mark by itself, which 
you can use to make blank lines, 
counts as a paragraph). 

Since you're working with 
English, the cursor up-down 
keys do not move up or dow n 
exactly one screen line. Instead , 
they act like f3 and f4. Cursor
down moves to the next sen
tence, and cursor-up moves to 
the previous sentence. This is 
easier to understand for many 
people, but it takes some ge tting 
used to for others. 

As you begin to move the 
cursor around, you'll notice that 
you cannot move the cursor past 
the end of text. There is an invis
ible marker, sometimes called 
End Of File (EOF) at the end of 
the document. You can add text 
to the end of your document, 
but you cannot move past it, 
since there's noth ing there. In a 
very few cases, you may see 
some text past the end of file, 
but yo u can't move to it, so 
ignore it. 

Many of the other keys be
have predictably. The CLR/ 
HOME key in the unSHlFTed 
position moves the cursor to the 
top of the screen. If you press it 
twice, it brings you to the top of 
your document (in case the docu
ment is longer than one screen). 
The insert key (SHIFT-INST/ 
DEL) inserts a space at the cursor 
position. You can press it as 
many times as necessa ry to make 
space for inse rting a word. You 
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can also go into insert mode, 
where every letter you type is 
automatically inserted. In insert 
mode, it is not possible to over
strike. You enter or leave insert 
mode by pressing CTRL-1. 

Normally when you type a 
key, that Jetter or symbol ap
pears. Certain keys, such as CLR/ 
HOME, however, perform a 
function. SpeedScript extends 
this idea and places all the com
mand keys in an easy-to-re
member order. For example, 
insert mode is turned on or off 
by pressing CTRL-1. (To use a 
control key, hold down CTRL 
while you type the other key.) 

When you enter insert 
mode, the command window 
changes color to remind you. If 
you press CTRL-I again, you're 
back in normal overstrike mode, 
and the command window re
verts to its usual color. 

CTRL-Z moves you to the 
bottom of your document (end 
of file) . It's useful for adding text 
to the end. U you want to check 
how much memory you have 
left for typing, press CTRL and 
the equals( = ) key. You have 
about 45K of text memory on the 
64, and about SK on the VIC-20 
with 8K expander. SpeedScript 
takes advantage of all the avail
able RAM on the 64. 

To accommodate personal 
taste and video clarity, you can 
change the screen and text colors 
to any combina tion you want. 
CTRL-B (think "background") 
changes the screen color. You 
can keep pressing it until a color 
you like comes up. CTRL-L ("let
ters") changes the text color. If 
you have a color monitor, you 
can get some really interesting 
combinations. 

The RUN/STOP key is like a 
TAB key. It inserts five spaces at 
the cursor position. You can use 
it for indenting, or to add inden
tation to a paragraph previously 
typed. 

If you want to change the 
case of a letter or word, position 
the cursor on the letter and press 
CTRL-A. It will switch from 

lower- to uppercase or vice versa. 
CTRL-A moves the cursor to the 
right, so you can hold it down to 
change more than one letter. 
Another handy command is 
CTRL-X, or Transpose. lt will 
switch two adjacent letters. My 
most common typing mistake is 
to wsitch (switch) two letters 
while I' m typing fast. With 
CTRL-X, it's easy to exchange 
the two letters without over
striking (which is useful in insert 
mode). 

Text Deletion 
With a typewriter, if you don't 
like what you've typed, you can 
tear the paper out, crumple it 
up, and dunk it into "file 13." 
With a word processor, this 
satisfying act is accomplished 
with but a few keystrokes. 

With the DEL key, you can 
erase the last letter typed. If 
you' re in the middle of text and 
press it, you'll notice that the 
character the cursor is sitting on 
is pulled on top of the previous 
character, and the rest of the text 
follows along. It sounds a little 
confusing, bu t it's easy: 
The qui c k brown fox 
JuunMped overl 

Cursor is moved to error: 

The quick brown fox 
j uunt:p e d over 

DEL is struck twice, deleting 
the e rroneous characters: 

The qui c k brown fox 
Juut:ped over 
The quick brown fox 
ju~ped over 

If you don't want the text to 
be pulled back, you can press 
the back-arrow key. It will just 
backspace and blank out the 
previous character without pull
ing the adjacent characters back
ward. Another way to delete is 
with CTRL-back-arrow. The 
cursor does not move, but the 
following text is "sucked into" 
the cursor. It is like a tiny black 
hole . 

If you want to strike out a 
whole word, sentence, or para-





graph, it's time for a more drastic 
command: CTRL-E. When you 
press CTRL-E, the command 
window turns red (to instill fear 
and awe). You see the message: 
l!rase <5 , w, P> : 
lclillimZJ to e xi t 

Each time you press one of 
the three keys, a sentence, word, 
or paragraph is pulled toward 
the cursor and deleted . You can 
keep pressing S, W, or P until all 
the text you want to remove is 
gone. Then press RETURN to 
exit the Erase function and re
sume writing. Erase will remove 
text to the right of the cursor. If 
you are at the end of a sentence, 
word, or paragraph, you can use 
Delete (CTRL-D) to erase back
ward. CTRL-D displays: 
Delete <5 , M,P> 
and immediately returns to the 
normal mode after its work is 
done. As an analogy, CTRL
Delete is like the DEL key, and 
CTRL-Erase is like CTRL-back
arrow. 

What if you pressed one 
key too many in the Erase com
mand? What if you change your 
mind? Oh, no! What if you acci
dentally erased the wrong para
graph? On most word proces
sors, you're out of luck. But with 

SpeedScript, you can retrieve 
the crumpled-up piece of paper 
and "uncrumple" it. Within cer
tain limitations, SpeedScrip t 
remembers and stores the text 
you Erase or Delete. If you 
change your mind, just press 
CTRL-R. 

Here' s how it works. When 
you Erase text, the text is moved 
from the main screen into a fa il
safe buffer, a reserved area of 
memory. The Commodore 64 
version of SpeedScript reserves 
12K for the fa ilsafe buffer and 
the VIC-20 version has lK. 

There's another valuable 
use for the buffer, too. You can 
move text by putting it in the 
buffer and recalling it at the des
tination. Just Erase the para
graphs, words, or sen tences you 
want to move, then place the 
cursor where you want to insert 
the text and press CTRL-R (think 
" Restore," " Retrieve," or "Re
call"). In a flash, the text is in
serted. If you want to copy 
(rather than move) a word, sen
tence, or paragraph, you can 
restore the deleted text with 
CTRL-R, then move the cursor 
and press CTRL-R to insert the 
deleted text again. You can re
trieve the buffer contents as often 
as you like. For example, if you 

use a long word or phrase often, 
just type it once, Erase it, then 
use CTRL-R to have the com
puter type it out for you. 

You should be aware that 
CTRL-E and CTRL-D will clear 
the previous buffer contents. 
When you move one paragraph, 
then go back to move another, 
you don't want to have both 
paragraphs merged together the 
second time. Additionally, if 
CTRL-Delete added text to the 
buffer instead of replacing the 
buffer, CTRL-R would insert the 
text entries out of order, since 
CTRL-D deletes ''backward." 

If you want to move two 
paragraphs at the same time 
instead of separately, you can 
override the replacement and 
cause CTRL-Erase to add to the 
end of the buffer. Just hold down 
SHIFT with CTRL as you press 
E. If you want to force the buff er 
to be cleared, you can use CTRL
K (Kill) to clear the buffer. If you 
try to delete more than the length 
of the buffer (12K on the 64, l K 
on the VIC), you'll see "Buffer 
Full". Stop and move the text, or 
use CTRL-K to clear the buffer to 
erase some more. 

Fi~ally, if you really want to 
wipe out all your text, there is a 
way. (Beware: You cannot re-

Figure I : Keyboard Map I Lettered Commands Entered With CTRL I UnSHIFTed: 

Buktpace; 
With CTRl Eraff Word, Disk Insert (Retrieve) 
Deletes Character Smtence, Directory Buffer 

18GJ ill~~ oo 
CTRL @] 00 ~ R 

~ 
[SHIFT) 

Hold Down 
To Enter 
Control 
(Command) 
Keys Change 

Upptt To 
Insert 5 lower, Or 
Spaces Vice Versa 
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Verify 

Delete (Backward) 
Word, Sentence, 
Paragraph 

Insert Mode Send Disk 
On/O f Command Enter 

~ @] 

CDCD 

Delete Character 
Behind Cursor 

GJ ~-4'/V.c~R ~ 
Kill 
Buffer 

Change Change 
Background l ettenng 
Color Color 

End Paragraph, 
Or Skip A. line 

w/SHIFF: 
Next 
Sentence 

UnSHIFTed: 
Go To 
Previous 
Sentence 

w/SHIFT: 
Cursor 
l eft 



Tax pack 
Powerfu l income rax computing 
software specially designed for 
the Commodore VIC 20. 

Now you can use: your Commodore: 

.., 

VIC 20 to perform all the 
cnlculntions on you r Cnn:1Jian T l 
i:c:nernl tax form. Taxpo.:lc 1?ulJl><; 
you easily 1hrou1?h evcry aspc:et o( 
the: form with friendl~· prompts and 
a comprehensive instruction 
manual. This new software is 
avn ilnble on cassette ltlpc: nnd will 
run o n the standard 3.Sk mcmc>ry 
In your Commodore VIC 20 hn mc 
com puter.* 
Tcupack lets you tackle your Income 
mx form at your own pacc:. A 
conwnient save-and-restore 
function lets you record and review 
historical results. Professmn:il 
l-ditmi: features assure easy and 
nccurntc data entry. Taxpaclc puts 
the ixiwcr of tax modcll in11 nnd 
plnn nlng for subsequent ycurs in 
your hnnds, today. 

"Tiit nul<U<' d!Jo m<b..L:i"" np.m.W ,..,_of 
Taxpci..oli ~"h cManc<J ddp/;I) fMMa. fo• cite 
C........J<i." VIC •o's ~11h Ilk+"""""'"'"'"'-· 

I designed Taxp:ick so 
you could do somet hing 
really pracrical with your 
Commodore VIC 20. 

Pete.' u milx.ort, MBA 
Vice· PYesiJt,,11, 
Product OetO!loprnmt 
Cosmopol11an Softuarc 

Man y happy returns 

"""'• ... 

Because you can cnlculatc and 
prevkw more tax scenarios \\1th 
Taxpack than you'd have the 
patience or the time to do manually, 
this software can hdp you save tax 
do llars. Custom•tailoM:I to the 
C1nndinn T l f.tencrnl form, Tax1iacl< 
will be upduted every ycnr to rcOcct 
chan11cs in the µovc rnrncnt's income 
mx rq:ulntlons. lnnovmive prOj:,'Tnm 
design :1llows us to updatc Taxpack 
within dnys of the new 1"1 's 
availability. 

So easy to ord er 
To use your Visel or Mastercard, 
phone u• toll free: (lr, send Y<)ur 
cheque o r money order with chc 
handy mnil-ordcr form aunched. 
We'll conflrm your order by return 
mail. Your up-to-date Taxpaclc 
cassette and m:1nu:tl will be shippc:d 
within I 5 days of the rdense of the 
1983 T I l?<'neral form. 

To cmkr with Visa"' MrurercmJ ·• 
roll us wll·free: 

1-800-268-6364 
(from B.C., call 112-Boo-268-6364) - - - - - - -
1 Want Ta•pacld 

Satisfaction Guaranteed 
We gunrnntcc thnt you will flnd 
Taxptid< nn excellent softwa re vnluc. 
If you nrc not totnlly sntisfled, drop 
us n notc to say why, and rccurn the 
product post paid to us w11hm 10 
days for a full refund of 1he 
purchase price. -x - - - -

Plc11sc send me Taxpacks @ $ 29.95 
$. _____ _ 

Novn Scotfo rl'Sidcnts onl y, odd 10% Sales 1i1x 
Add $2 per unit shippin11 and handling chnrgl'S 

Total 

My Name 

Address 

C ity Province 

Postal Code Telephone 

Malec C/iaiue or Money Order pa,able w: 
Cosmopolitan Software Services U m ited 
and mail wirh this OTder form w: 
Box 953, Dartmouth, Nova Scotia B2Y 3Z6 

+$. _____ _ 
+$. _ _____ _ 

$ ___ ___ _ 

Attn: Order Desk 



cover from a total clear.) Press 
SHIFT-CLR/HOME. You will see: 
ERASE ALL TE~T: Are 
you sure? <YIN> : 

If you really want to erase 
all the text, press Y. Any other 
key, including N, will return 
you to your text unharmed. You 
should use th is command only 
when you want to start a new 
document, as it is one of the 
few ways to lose text beyond 
recovery. 

Search Feature 
When you are lost in the middle 
of a big document and want to 
find a particular word or phrase, 
the Hunt command comes in 
handy. Press CTRL-H and you'll 
see: 
tt unt for:I 

Enter the word or phrase 
you want to find, then press 
RETURN. SpeedScript will locate 
the word and place the cursor 
on it, scrolling if necessary. If 
the phrase is not found, you'll 
see a "Not Found" message in 
the command window. 

The first time you use Hunt, 
SpeedScript will search for the 
phrase from the top of the docu
ment. Pressing CTRL-H again 
will find the next occurrence of 
the search phrase after the cursor 
position. You can search for a 
new phrase without waiting to 
get "Not Found" for the previous 
phrase by holding down SHlFT 
while you press CTRL-H. 

There are some tricks to 
using Hunt. For example, if you 
sea rch for the word "if," 
SpeedScript will match it with 
the embedded "if" in a word 
like "specific." Should you just 
want to find the word " if," 
search for "if" followed by a . 
space. Also, searching for "if" 
will not match with the 
capitalized "If." 

Saving And Loading 
What makes a word processor 
tru ly great is that you can save 
your typing to tape or disk. Say 
you're writing a term paper. 
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You type it in and save it to 
disk. Your teacher returns the 
rough draft with suggested cor
rections. Without retyping the 
entire paper, you just load the 
original, make some changes, 
and print it out. A 5%" disk 
can hold more writing than a 
briefcase! You can also write in 
stages: save your work as you 
go along, then come back to it at 
another time. Saving and loading 
alone elevates word processing 
tar above any other means of 
writing. 

To save your work, press f8 
(SHIFT-£7). You will see: 

save:I 
Enter the name you want to 

use for the document. Follow 
the standard Commodore 
filename rules, such as keeping 
the name to 16 characters or less. 
Press RETURN, then press either 
Tor D, answering the prompt 
TAPE OR DISK?. 

After the Save is completed, 
you'll see NO ERRORS (hope
fully). If there was an error 
during the save, such as no disk 
in the drive, or a disk fu ll error, 
SpeedScri.pt will read the error 
channel and display the error 
message. You'll get the error 
"file exists" if you try to save 
using a name that's already on 
the disk. If you want to replace 
the file, prefix the name with the 
characters"@:", such as 
" @:Document". This is called 
"Save with Replace." You can 
also press CTRL-t (up arrow, 
explained below) and scratch the 
file before you save. 

Press f7 to load a file. You 
may want to use SHIFT-CLR/ 
HOME to erase the current text 
first. The Load feature will ap
pend text starting wherever the 
cursor is positioned. This lets 
you merge several files from 
tape or disk into memory. If the 
cursor is not at the top of the 
file, the command window will 
change color to warn you that 
you are performing an append. 
You shou ld add text only to the 
end of the fi le, as the end-of-file 

marker is put wherever the load 
stops. Also,. beware that you can 
crash SpeedScript if you try to 
load a file and don't have enough 
room (a file longer than available 
memory). 

You can use CTRL-V to Ver
ify a saved file. Verify works like 
Load, but compares the file with 
what's in memory. It's most 
useful with tape, but you can 
use it with disk fi les, too. 

SpeedScript fi les appear on 
the directory as PRG, program 
files. The documents certainly 
aren't programs, but since the 
operating system has convenient 
Save and Load routines, the text 
files are just dumped from mem
ory. This is also more reliable for 
tape. You can load files created 
on some other word processors, 
such as WordPro or PaperC/ip, 
but you may have to do some 
reformatting. If the upper- and 
lowercase come out reversed, 
you can hold down CTRL-A to 
transform the entire file. 

Other Disk 
Commands 
Use CTRL-4 (think CTRL-$, as in 
LOAD"$" ,8 from BASIC) to look 
at the disk directory. You will 
not lose whatever text you have 
in memory. While the directory 
is being printed on the screen, 
you can press CTRL to slow 
down the printing, or the space 
bar to freeze the listing (press 
the space bar again to continue). 

You can send any other disk 
command with CTRL- t (up
arrow). It may not seem easy to 
remember, but I think of the 
arrow as pointing to the disk 
drive. The command window 
shows a greater-than sign (> ). 
Type in the disk command and 
press RETURN. By referring to 
your disk drive manual, you can 
do anything the commands per
mit, such as Initialize, New, 
Copy, Rename, Scratch, etc. 
(also see "Getting Started With 
A Disk Drive," a continuing 
series in COMPUTE!'s GAZETIE) . If 
you press RETURN without en
tering a disk command, 





Table 1: 
Clip-Out Quick Reference 
Card-Editing Commands 

~ - ----------------------- -------------~ I I 

! CTRL-A: Change case ! 
: CTRL-B: Change background color : 
! CTRL-D: Delete ! 
: CTRL-E: Erase : 
' CTRL-H: Hunt : 

CTRL-1: Insert Mode : 
CTRL-K: Clear buffer ! 
CTRL-L: Change lettering color : 
CTRL-P: Print ! 
CTRL-R: Recall buffer : 
CTRL-V: Verify : 

' CTRL-X: Transpose characters 
CTRL-Z: End of document 
CTRL-4: Disk directory 
CTRL-t: Send OOS command 
CTRL-£: Enter format key 
fl: Next word 
f2: Previous word 

, f3: Next sentence 
f4: Previous sentence 
f5: Next paragraph 
f6: Previous paragraph 
f7: Load 
f8: Save 
Cursor Up: Previous sentence 
Cursor Down: Next sentence 
Cursor Left/Right: As implied 
CLR/HOME: Erase All 
Back-arrow: Backspace 
CTRL-Back-arrow: Delete character 
RUN/STOP: Insert 5 spaces 

Table 2: 
Clip-Out Quick Reference 
Card-Format Commands 

Format commands in column 
one are entered with CTRL-£. 

~ -------------------------------------~ I 

: Cmd Description Default 

I • 
I 
I 
I 
I 

left margin 
right margin 
top margin 
bottom marg in 
define header 
define footer 
wail for next sheet 
true ASCII 
underline toggle 
cen terline 
edge right 
page number 
see text 

5 
75 

5 
58 
none 
none 
no wait 

~---··--------------------------------
'. fl'f ' " 
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Figure 2: ~-----------------------------············· I I 
I I 

! ~ Speed Script ! Clip-Out Function 
Key Overlay : SHIFT: ! 

I I 
I I 
I I 

! ~ (r Next ! 
l 1f U Word ' 
I 

: Previous 
Word 

F=( g <;11 l Next 

Previous 
Sentence 

1 Ii 1f ~ J Sentence 

L~ #4} ; L 

Previous 
Paragraph # 

'{f ~ Next 
Paragraph 

Load 

Save 
I 
I 
I 
I 
I 
I 

~------------------ -- ---------------------4 

SpeedScript displays the disk 
error message (if any) . It may be 
obvious by now that CTRL- t is 
much like the DOS wedge. 

PRINT! 
At last, we get to the whole point 
of word processing- the print
out. Actua lly, you can use 
SpeedScript without a printer. If 
you and a friend each have a 
copy of SpeedScript, you can 
exchange letters on tape or d isk, 
ready to load and.view. You can 
get a lot of text on one tape or 
disk. And if you have a friend 
with a prin ter and a VIC or 64, 
you can bring SpeedScript and 
your fi les. 

Before your text can be 
printed, it must be formatted. 
The text must be broken into 
lines with margins, and there 
has to be a way to divide the 
ou tput into pages. For those 
with pin feed paper, we also need 
to skip over the perforation. Of 
course, it would be nice to be 
able to automatically number all 
pages. And why not let the com
puter center lines for you, or 

block them edge right? You 
should be able to change the left 
and right margin anytime, as 
well as line spacing. Headers 
and footers at the top and bottom 
of each page would add a really 
nice touch. 

Well, SpeedScript does all 
that and more. But with that 
power comes the responsibility 
to lea rn more commands. These 
commands do not act directly on 
the text, but control how the text 
is printed out. Some commands 
do things like change the left 
margin, while others let you do 
things with the text like cen tering 
or underlining. Remember, the 
formatting commands will not 
change how the text on the 
screen looks. They affect only 
the hardcopy (what's on paper). 

Thanks to several default 
settings, you can print right away 
without using any printer com
mands. If you press CTRL-P, 
SpeedScript will make several 
assumptions and begin to print. 
A few of these assumptions are: 
left margin of five spaces, right 
margin a t 75 (meaning a line 



Outsmart 
your computer. 

Show your computer who's boss. Earn its the level where you don't think it's funny. 
respect. With a Dalamost book. We'll te ll you what you need to know. 

No matter what age or ability level you're And then, when that's understood, you can 
at, we have the right book that talks just to take the next step toward outsmarting 
you. And your computer. Whether you own your computer. 
an Apple~ An Atari:" Or just about any brand. Before lVu Spend Big Bucks On A Computer, 

All our books are incredibly easy to Spend Little Bucks. 
understand. Once you've decided, kind of, almost, 

Which wi ll make it incredibly easy to nearly, what type of computer you think 
understand your computer. you'd like to buy, buy a Datamost book. 
What If lVu're Scared Of Boo/is About It'll help you understand the Atari or the 
Computers? Commodore* or the Apple of your eye. 

Don't be. Before you spend a lot of money. Before 
Our books are written in friendly, famil- you take your computer home. 

iar American English. Highlighted with You'll make a better purchase decision. 
cartoons. And illustrations. So they're fun Because you'll understand what you're 
to read. As well as educational. doing. And what you and your computer can 

And there's over 30 books to choose from. do together. 
Bas ic computer learning books to program- So there won't be any misunderstandings 
ming books to coloring books. to ruin your new relationship. 

You won't be bombarded with complicated How To Get The Most Out Of lVur Computer. 
programming routines until you're ready for Get the most out of our minds. 
complicated program- ~ DiS..l~MOS~ Datamost books for 
ming routines. And no ~ ~M every computer. 
funny technical talk • :!: Everybody. Every level. 
until you've reached The most out of our minds: Pretty smart, huh? 

D1tomo<t, lnc .. 8!»3 F'ullbrfaht A\'t •• Ch.mworth.CA913ll,(213) 709·1202 
'Aiori Is> trademark of Atari Computer.'Apple is a tndcrn.uk or Apple Computer. 

•Commodnrt" &1 1s :11r.idemark of tommodore Uu:t1no"" ~ht' lnnt'°"• l1w, 



HOTW.i.ii sale 
for grownups 

LUXURY, FACILITY OR NECESSITY? 

COMPUTER MECHANIC • Tune up your car with computer 
diagnosis • Teaches auto malntalnance • Diagnostic guide • 
Data base for car records • Prevents car failure! 
List '49°0

• Sale ' 2900
• (Tape or Disk) 

PROGRAMMERS TOOL KIT 

SOFTSYNC INC. 

PROGRAMMERS TOOL KIT • Access hi·res graphics • Draws 
and fills In rectangles, ovals, circles for bar char ts, pie 
charts, and line graphs • Creates single·multi color sprites 
easily moved • Double width characters • Load and save all 
memory blocks • Extends and enhances basic • A must for 
serious programmers! 
List ' 4900• Sale '2900 • (Tape or Disk) 

• I ~I J.!...::CZ: 
PERSONAL ACCOU NTANT • Easy to use • Double entry 
accounting system • Home and business • 3 integrated 
programs • Simultaneously post entries • Compiles financial 
reports • Large data base • Breaks down expenses • 
Amort ization and payment 5chedules! 
List '49 ... Sale ' 29°. (Tape or Disk) 

MODEL DIET • Lose weight • Analyze your diet • Based on 
government research • Tracks calorie intake • Personalizes 
your diet • Keep flt and healthy! 
List '4900 • Sale '2900• (Tape or Disk) 

•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 

SOFTSYNC 
SOFTWARE 

PRDTECTD 
ENTER PR I z Es 1WtlOV~OUl1CUS TOMERS1 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382·5244 to order 
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length of 70 characters), and 
double spacing. If you want to 
change these settings, you'll 
need to use the formatting 
commands. 

Entering Format 
Commands 
The format commands are single 
letters or characters that appear 
on the screen in reverse video. 
To get a reverse video letter, 
press CTRL and the English 
pound sign (next to the CLR/ 
HOME key). The command win
do.w wilJ prompt "Key:". Now 
press one of the format letters, 
such as "r" for right margin, or 
"c" fo r center. That letter will 
appear in reverse video (within 
a "box," with its colors 
switched). SpeedScript recog
nizes only lowercase letters and 
some symbols as commands. 

Changing Printer 
Variables 
The printer variables are values 
such as left margin, right margin, 
line spacing, top and bottom 
margins, etc. They are called 
variahlesbecausetheycan 
change. For example, to quote a 
passage within your text, you 
may indent it by increasing the 
left margin, and also change to 
single spacing to set it apart. 
You would th.en want to switch 
back to normal margins and 
double spacing for the rest of 
the paper. 

To change a printer variable, 
just follow the reverse video 
letter with a number. Do not 
leave a space between a letter 
and a number. You can put the 
format commands anywhere in 
text, though I prefer to group 
them together on a line of their 
own. Here is an example setting: 

a10r;60~1a10rns0+-

To set off these fo rmat 
commands, I' ll show here that 
they are in reverse video by en
closing them in brackets. You'll 
enter them with CTRL-English 
pound sign. 

[ I ] Left margin, default 5. 

The left margin is the number of 
spaces to indent for each line. 

[r] Right margin, default 75. 
This must be a number less than 
80, which is the number of char
acters that can fit on a line. Add 
the line length you want to the 
left margin to get the right margin. 

ft] Top margin, default 5. 
How many blank lines to skip 
from the top of the page to the 
first line of printing. Should be at 
least 5. 

[b] Bottom margin, default 
58. A number less than 66, which 
is the number of lines on an 
8Y2'' x 11" sheet of paper or pin
feed paper. Do not use a bottom 
margin more than 58. 

[h] Define header. The header 
is printed at the top of each page, 
if you specify one. To define the 
header, begin a line with [h], enter 
the header text, then press RE
TURN. Example: 

rnAccoun'ting 
Procedur~s~ 

You can embed a format [c] 
after the {h] to center the header, 
a format [e] to block the header 
edge right, and a format[#] any 
place you want a page number to 
appear. Examples: 

A centered page title with a 
dash on each side: 

lmPage -m-~ 

The header used when this 
a rticle was written: 

!mBrannon/ 
11 Sp eedSc ript/[lt-

[f] Define footer. Just like 
header, but appears at the bottom 
of each page. A centered page 
number within parentheses: 

mcm> <· 
[ n] Next page. This command 

forces the printer to skip to the 
next page, regardless of the posi
tion on the current page. 

Other Commands 
These commands do not change 
printer variables, so they are usu
ally embedded within a line. 

[u] Underline-place on each 
side of a word or phrase to under-



GETIT 

FREE! 
Just Call Us Toll-Free 

1-800-348-2 778 
Or send your name and address to: 

TENEX, Box 6578, South Bend, IN 46660 
(219) 277-7726 
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Line. lt works by backspacing and 
overstriking an underline symbol 
on top of each character. Some 
printers, including the VIC 1525, 
do not support the backspace 
command, so underlining will 
not work on these printers. 

[c] Center-place this at the 
start of a line you wish to center. 
Remember to end the line with 
RETURN. 

[e] Edge right- Uke center, 
but will block the li ne to the edge 
of the right margin. 

[#]Page number-When 
SpeedScript encounters this sym
bol, it prints the current page 
number. 

User-Definable 
Codes 
Many printers use special so
called escape sequences to con
trol printer functions such as 
automatic underlining, boldface, 
italics, super/subscripting, elon
ga ted, condensed, etc. These 
codes a re either ASCH numbers 
less than 32 (control codes) or 
are triggered by an ESCape char
acter, CHR$(27), foUowed by a 
letter or symbol. For example, 
for the Epson MX-80 with Graf
trax, ita lics is turned on with 
ESC 4. You should study your 
manuals to learn how to use these 
codes. Since most of the control 
codes and the escape characte r 
are not ava ilable from the key
board , SpecdScript lets you define 
the fo rmat commands 1-9. 

If yt;>u enter [1] = 65, then 
every time· the reverse video [1] 
is encountered during printing, 
that character (65 is the letter A 
in ASCII) is sent to the prin ter. 
For example, SpeedScript uses 
the back-arrow for a carriage 
return mark, so you can't d irectly 
cause a back-arrow to print on 
the printer. Instead, you can 
look up the ASCII va lue of the 
back-a rrow, which is 95. You 
would enter 11]=95, say, at the 
top of your document. Then, 
any place you want to print a 
back-arrow, just embed a (1] in 
your text. The first four numbers 
are predefined so that you don't 

have to set them, but you can 
change their definition: 

[1]=27(escape), [2] = 14 
(elongated, most printers), 
[3] = 15 (elonga ted off), [4] = 18 
(condensed). 

A fascinating possibility is 
to trigger the bit graphics capa
bility of your printer. For exam
ple, you could define special 
characters. On the VIC 1525, 
you could send a graphic box 
(for a checklist perhaps) with: 

0=8~=15~=2550=193 
134444·4<3·2 Toothpaste 

This would appear on the 
printer as: 

D T c11:•thP ci.s t.e· 

Printer Compatibility 
SpeedScript works best, of 
course, with a standard Com
rnodore printer. However, we 
have used it with several other 
printers such as the Epson MX-
80, an Okidata Microline 82A, 
and the Leading Edge Prowriter 
(NEC 8023), via an appropria te 
interface. The interfaces I've 
used are the Cardco Card/Print 
and the Tymac Connection. Any 
inte rface that works through the 
Commodore serial port should 
be fine. SpeedScript will prob
ably not work with an RS-232 
printer attached to the modem/ 
user port. SpeedScript may op
erate with some interfaces which 
emulate a Centronics port on the 
user port via software, as long as 
the software does not conflict 
with SpeedScript. lf you can get 
your printer to work fine with 
CTRL-P, skip the nex t few para
graphs to avoid confusion . 

The Commodore printers 
and most interfaces use a device 
number of 4. (Other device num
bers a re 1 for the tape drive and 
8 for the disk drive). Jf you have 
more than one printer attached 
with different device numbers, 
you can enter this number by 
holding down SHIFT whi le you 
press CTRL-P. You' ll be asked to 
enter the device number and the 
secondary add ress . Incidentally, 



you can get a rough idea of page 
breaks before printing by using a 
device number of 3, w hich causes 
output to go to the screen. 

The secondary address is a 
command number for the printer. 
For Commodore printers or in
terfaces which emulate the Com
modore printer, the secondary 
address should be 7, which sig
nifies lowercase mode. The de
fault device number, 4, and the 
default secondary address, 7, 
are automatic when you press 
CTRL-P w ithout holding down 
SHIFT. 

If your interface cannot even 
partially emulate a Commodore 
printer, you will have a few prob
lems. First of all, the numbers 
Commodore uses to describe 
characters, called PET ASCII by 
some, do not correspond with 
standard ASCII, which most 
non-Commodore printers use. 
The result is usually that upper
and lowercase come out switched. 
SpeedScript lets you get around 

this if you place a format [a] at 
the top of your file . 

You also need to use the [a] 
if you want to bypass the e mula
tion offered by the interface. 
You may do this to be able to 
activate your printer's special 
function codes which are often 
intercepted and interpreted by 
the interface. You will also have 
to use a different secondary ad
dress. I'll have to bow out and 
suggest you scrutinize both your 
printer's manual and that of the 
interface. 

Pinfeed Versus 
Single Sheet 
The pinfeed or tractor feed is the 
cheapest and most common pa
per delivery system for printers. 
Some printers, however, have 
a platen like a typewriter and 
can accept single sheets of paper, 
such as s tationery or company 
letterhead paper. Normally, 
SpeedScript prints continuously, 
skipping over the perforation 

that divides continuous pinfeed 
paper. 

If you are using single sheets 
of paper, you need SpeedScript 
to stop at the end of each page, 
tell you to insert a new sheet, 
then continue. If you place a 
reverse video [w] (for Wait) at 
the top of your file (aga in, use 
CTRL-English pound sign to do 
this), SpeedScript will do just 
that. Whe n you get to the end of 
the page, insert a new sheet, 
then press RETURN to continue 
printing. 

As you can tell, SpeedScript 
is a truly comprehensive word 
processor. I used it to write this 
article, and it is becoming popu
lar here at COMPUTE! Publica
tions, where writing is a main 
activity. Although SpeedScript 
is ultimately easy to use, it may 
take you a while to master a ll the 
features and variations. I hope 
your adventure wiJI prove to be 
fascinating and fruitful. 
See program listings on page 172. ti 

HARD WORKING APPLICATIONS SOFTWARE 
FOR VIC-20 and COMMODORE-64 

OMNICOMM intelligent telecommunications 
program. Use your VIC or C-64 as a smart 
terminal. Capture text for storage or tape or 
disk or send it to your printer. Send pre-saved 
text files from tape or disk to ether 
computers. VIC version only S34.95. 
64 version $39.95. 

OMNIFILE file manager. Our popular 
versatile data file manager for the VIC-20 is 
now available on the C-64. Use for 
inventories. collections. mailing lists, and a 
variety of other informaiton handling 
applications. VIC version .only $15.95, 
64 version $19.95. 

DRILLMASTER quiz and drill system, 
complete with state capitals and vocabulary 
quizzes, only S 13.95 for the VIC, S 17.95 for 
the 64. 

OMNITEST educational system. Combines 
OMNIFILE and DRILLMASTER in one package 
to allow you to create your own quizzes and 
drills on any subject, at any level. VIC version 
only S24.95. 64 version S29.95. 

The above programs are available on tape or disk, VIC 
versions require a minimum of SK expansion memory, 
16K recommended for OMNICOMM 

NEW (For Commodore-64) 
OMNIFILE REPORT GEN ERATOR To 
update your existing OMNIFILE S 15.95. when 
ordered with OMNIFILE only S 12.95. 

See your dealer or order direct from 
Sof tware To Go 
194 8 Oak Ridge Turnpike 
Oak Ridge. TN 37830 
616-4 82-9692 
Add S1 .50 shipping and handling per direct order. 
Vise and Mastercard accepted. Dealer inquiries invited. 

t:::::::::=;::::;=::;~;:;:;::;:====::;~~ \I/ ~~===;~~;;r;:;:r:::==~~::;:;:;:;:;;:;:=::;:j 
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The Inner World 
Of Computers 

Part 3: How A 
Computer Remembers 

Tom Prendergast 

This month's installment examines how com
puters store information in memory, how you 
can manipulate that information with PEEK 
and POKE commands, and how a computer 
stores a BASIC program. 

T
here have been lots of fan letters (at least 
two) wanting to lea rn more about the 
ELFS (Electronic FingerS) that work the 
microswitches inside your computer. 

Keep those letters coming, folks . 
There's one thing we'd like to clear up at the 

beginning, though. Some people thought it was 
cruel to shrink programmers down to ELF-size so 
they could be squeezed into a computer. That's 
not what we sa id! We sa id some genius noticed 
that the ON/OFF pattern of the front-panel 
switches on the early mainframes looked like bi
nary and began to program the switches in bjnary. 
Then, since hand-setting was no longer necessa ry, 
the switches were moved inside. So it was the 
program a nd not the progra mmer that was put 
inside the computer- there's a big differe nce. 

The earliest computers, fu ll of vacuum tubes 
and wires, were called "giant brains." They were 
as big as the side of a barn, but they weren't as 
brainy as an unexpanded VIC of today because 
they were four-b it computers, with nybble-sized 
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(four-bit-wide) memory cells. You might call them 
the "four-fathers" (Ouch!) of the VIC and 64, 
which have eigh t-bi t (byte-sized) memory cells. 

Four bits limit you to 16 possible binary ON/ 
OFF switch-patterns-0000, 0001, 0010, 0011, 
0100, 0101, 0110, 0111, 1000, 1001, 1010, 1011, 
1100, 1101, 1111- if you remember our "15-cent 
computer" of two months ago. You can crowd a 
hcckuva lot more information into an eight-bit 
byte, because the powers of two do11l1le the pos
sibilities with every bit you add. 

Even so, you can do a lot with four-bit nybbles. 
Hexadecimal is read in nybbles, and the VIC-20 
uses nybble ch ips in color memory. 

ELF joke: How many ELFS does it take to 
change a light bu lb? Eight if it's a light bu lb, bu t 
only four if it's a color bul b. 

A computer's brain is a lot like ours, although 
it's a lot smalle r, because it's divided into different 
sections that re member diffe rent things. There's a 
section that remembers w hat color it was using 
(color memory), a section that remembers where 
it put certain things (the stnck), sections that re
member h ow to do arithmetic and what the letters 
of the a lp habet are. 

A PEEK is Like reading a computer's mind 
because it tell s you the different kinds of informa
tion sto red in a memory cell. 



Be Amazed! 

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 labyrinthine level holds hundreds of dark chambers 

and tomb·llke corridors for the m ighty adventurer to ex· 
plore. It goes without saying that a shifting collection of 
hideous monsters with unpredictable behavior patterns can 
make li fe 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 of TELENGARD in this 
realtlme fantasy role-playing game. Available on cassette 
for Commodore® 64. Atari® Home Computers (40K), 
TRS·80® Mods. I/ Ill (:32K) and PET® 2001 (:32K) for a 
ghoulish $2:3.00. 48K diskettes for Apple® II, Atari® . Com· 
modore® 64 and TRS·BO® available also, for $28.00. 
Al"ID fOR THOSE WHO DOl"l'T DIG Ul"IDERGROUND GAMES • • • 
There's B· J NUCLEAR BOMBER, a nail·blting solitaire simulation 
of a manned B· I on a mission over the Soviet Union. Your plane is 
equipped with six Phoenix Mlsslles. a one megaton warhead and 
orders to relallalel Cassette for Commodore 64. Atari 11ome Com· 
puters (32K). Tl99/4 & 4A ( 16K), VIC·20 (16K), Timex /Slnclair 1000 
(I 6K), and TRS·80 Mods. 1/ 111 ( I 6K) are available for an explosive 
$16.00. Diskette versions for Apple (48K). TRS·80 (32K). Atari (24K) 
and IBM (48K) just $21.00. 

NU K EWA R: 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 its own strategy! 
Cassette for Commodore 64, VIC·20 ( 16K), TRS·80 Mods. I/Il l ( I 6K) 
and Atari Home Computers just $16.00. 
FOOTBALL STRATEGY: Animated action on a scrolling field. A 
head·to·head challenge or soll talre as you select the best offensive 
or defensive plays In response to your opponent. Commodore 64. 
Atari Home Computers (32K) and TRS·80 Models I/ Ill /IV (16K) 
cassette for $16.00. Atari (32K). IBM (64K) and TRS·80 Models 
I /Il l / IV (32K) diskettes available at $21.00. 

T .G.l.f.: Thank Goodness It's Friday! Avalon Hiii's new party game 
for one to four players recreating an often·not·so·typlcal week In 
the llves of the working class. Half the fun Is just making It from 
Monday to Sunday. Commodore 64, Atari Home Computers (40K) 
cassette for a meager $20.00. Atari diskette (48K) for $25.00. 

AVAILABLE WHEREVER GOOD COMPUTER GAMES ARE 
SOLD or call Toll·Free: l (800) 6:38·9292 for the name of a 
store near you. Ask for Operator C. 

mi@~§~§M~Y~~fl ~§m~ ® 

a Division of the 

Avalon Hill Game Company 
4517 Harford Road. Baltimore. MD 21214 U.S.A. Earth 

• Trademarks of Tandy Corp .. Apple Computers, Commodore Business Machines, Warner 
Commun ications and International Business Machines. 
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If you count the ASCII and CHR$ codes (see 
the charts in the back of the VIC and 64 manuals), 
you'll find there are 256 of them. You have a code 
for every le tter of the alphabet, the decimal num
bers from 0 to 9, punctuation marks, graphics
plus codes that call up functions, such as 
CHR$(147), which clears the screen. 

A fuJJy expanded VIC, PET, Apple, Atari, or 
Commodore 64 has 65536 memory cells, each of 
which can remember up to 256 different switching
pattcrns (thought patterns.) Some cells are " hard
wircd"-the Read Only Memory (ROM) cells
and can't be changed. But you can change anything 
in Random Access Memory (RAM) with a POKE. 

You can POKE any number up to 255, but 
when you get to the Limit of ON-bits a byte can 
hold- 11111111 (255)- that's it! The next number 
would be 256 (100000000), and that's 9 bits-too 
many bits fo r an eight-bit byte . If you POKE 256 
or higher, you' ll ge t an ?ILLEGAL QUANTITY 
ERROR. 

By the way, don't you just love those error 
messages? What's so illegal about asking for some
thing that isn't there? And the question mark 
before ILLEGAL is a dead giveaway t~at they're 
not quite certain it is illega l. But that's no t the 
ELFS' fault, it's a canned message in ROM mem
ory. When you get a little deeper into machine 
language, you' ll be able to change error messages 
to anything you want. Like, SORRY, SWEET
HEART- TRY AGAIN. You do this by changing 
the "pointer" (sort of like an ELF bird dog) to 
point to a different block of memory cells where 
you r new message is stored. 

Here's a short program to show you what 
we're talking about. It POKEs different characters 
into the RAM cells that are " mapped" to the screen: 
10 SC=7680 : PRINT CHR$ (147): POKE 36879,7 
20 FOR CELLS=0 TO 505 : POKE SC+CELLS,79:NE 

XT 
30 PRINT "{ l5 DOWN }{Rvs }(4 SPACES}PRESS SP 

ACEBAR{4 SPACES }" 
40 GET SPACEBAR$ : IF SP$=""THEN 40 
50 POKE SC+CH , CH : PRI NT CHR$ (19);:PRINT" 

( 14 DOWN}{ RVS J CODE NUMBER "; CH" 
60 CH=CH+l :GOTO 40 

Note: For the Commodore 64, change lines 
10 and 20 as below: 

10 SC=1024 : PRINT CHR$(147 ) : POKE 53281,7 
20 FOR CELLS=0 TO 999 :POKE SC+CELLS,79 : NE 

XT 

When you RUN the program, the screen di
vides itse lf into little cells. Now watch the to p left 
HOME cell and press the space bar. @ appears in 
that memory position, with the CODE NUMBER 
0 in reverse below. 

Press the space bar again and the Jetter A 
appears in the second cell. The code number 
changes to I (its POKE va lue). Keep pressing the 
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space bar until you' ve filled up the first 256 screen 
cells with all of the characters and graphics in 
character ROM. 

Don't press the space bar to POKE beyond 
code 255, tho ugh. You did? You overloaded the 
byte and got an ?ILLEGAL QUANTITY ERROR 
IN 50, right? Don't say we didn't warn y·ou! 

OK. So we've learned how to POKE things into 
RAM. Now let's take a PEEK to see how BASIC 
s tored our program in memory. Clear the screen 
because we' re going to see a lot o f numbers and 
you don' t want them scrolling off the screen. 

Now list line 10 (type LIST 10 and RETURN), 
and directly below- with no line number-type 
this: 

FOR I=0T03l : PRINT PEEK(4096+I);:NEXT 

For the 64, use PEEK(2048 + l) 
Make sure you've included the semicolon 

after the second parenthesis, then type RETURN. 
This is what you should see for the VIC (the 

64 display will be slightly different): 

What do a ll these numbers mean? Each one 
represents the byte s tored in the 32 memory cells 
storing line 10. VIC program storage starts at 4096 
(2048 is the s tarting address for the 64), so that 
accounts for the firs t zero. Th at zero is a "null 
byte"-sort of a place marker-and so is the zero at 
the very end marking the end of line 10 in memory. 

The next two numbers are actually one two
byte number because it's a pointer pointing to the 
memory address where the NEXT program line is 
s to red . (Line 20 has a pointer in front of it pointing 
to where line 30 is s tored, a nd so on, for every 
line to the end of the program.) The VIC, 64, 
Apple, and Atari hitch two bytes together to form 
an address. This means you can have an address 
as high as 65535 (1111111111111111 in binary), but 
figuring out addresses gets really complicated 
because the bytes are hitch ed together backwards 
and the high byte follows the low byte. 





Fortunately, there's a little ELF in there that 
does all the figuring when a program is running, 
but if we want to figure it out, we have to multiply 
the high byte (16 fo r the VIC, 8 for the 64) by 256 
and add the low byte (32) to it. Quick now, what's 
the starting address for line 20? 

Hang in there- we're coming out of the dark
ness into the light. 

The number 10 looks familiar. What do you 
suppose it represents? It's the "10" of line 10! The 
zero fo llowing the 10 is the high byte of the line 
number. Like addresses, line numbers are kept in 
low byte/high byte form. The 83 and 67 are the 
ASCII coding for S (83) and C (67) of our SCreen 
variable SC. 

Now we' re going to throw you a curve. You 
might expect that the equal sign would be ASCII 
coded, too, but it's not. In this particular case, the 
equa l sign is an operator, and the token code for = 
is 178. All BASIC operators are tokenized
squeezed into a byte. PRINT, for instance, which 
has five letters and would need a location for each 
letter in ASCII, when tokenized to 189 requires 
only a single cell. This saves a lot of memory space. 
You don't save any memory by tokenizing a one
character operator like = but CHR$ and POKE 
are opera tors and use on ly one cell. 

U you count the number of characters in the 
listed version of line 10, then count the numbers, 

80 Column Thermal 
Alphacom Printer! 

Fo r Commodore Vic / 64 Computers 

N ow thc1c'$ a.printer that's wonhy of your Commodore V JC/ 64, The A lph:4Wrn 8 1 Prin1cr from E. 
Anhur Orown Company. Ju super smooth me.chanism gh·C$ you hJgh .speed (80 cps.) and hl&h' rcsolu· 
tion (80 dpi.) in a package no bigger than a 3 ring binder. Mcu urlng1ppro:dmately 13 .. x 9" x 3 1/2" 
and wclcJ>ln1 only 6 1/2 lbs •. lhe Alphacom 8 1 takes V<I)" liulc desk space and fllS in•idc a briefcase 
wh(n ir:1vcllna. Yt s, it'.s small. But it g.i.,·cs you a rull 80 column prin1out whh c.larity and res-olu1ion 
unm11chcd by printers costing hundreds of dollars more. The 1ecrc1 is in lu advanced thcrm1I prindng 
mtchanbm. h provtder. quiet. cfficicntpfin11na at an alTonJablc J)fice. The AlphKom 81 ut cJ inuper.-. 
iivc 80 column whllct.hermal papcr(8 3/4'' .)I. 8J') which you unchoosc in cilhu blu«" Ot bl.ack printout 
It (a1uru continuous and bh mapped craphia with the full Commodore chat&Clcr i.cl. Caniagc rctum, 
hnci feed. 1.nd form feed arc standard and II plup d lfcttly Into thf \Crill bu' i;onnroor. 

To Ord•n Send 51 99.9$ plus S6.9~ for shipping and in•uran« •lo<ta " •lh your thlPl'in' addtcu. 
EAtra ~per isS 10.95 (or2 rolls. Specify blucorblKk. Vist/Mutcrcatd accepted. Jncludocard numMr 
and t.ipfration date. Phone ordcr1: CaU 6 l2n 62-8847. Fordgn Cuscomc:rs: Call oc -...rite foe forciin 
t>hlppins chugci.. 

Wri te For a Free Brochure of Our Other Products 

E. A rthur Brown Company 
1702-CGM Oak Knoll Drive, Alexandria, MN 56308 

you' ll find that tokenizing saves you eight bytes: 
39 versus 31. There is another reason for token
izing besides saving memory. The BASIC inter
preter, which converts your BASIC programs into 
machine language (which can be executed by the 
computer), can only understand instructions in 
tokenized form. That is, when the interpreter 
sees the number 153 it knows you want to print, 
but it does not understand the letters PRINT. 

We' re going to leave the rest of the numbers 
up to you to figure out. One trick is to use the 
operator tokens as landmarks (see the list below 
for the tokens used in the program), so that any 
n umbers in between must be ASCII. The ASCII 
code for the digit 0 is 48, for instance; 1is49, and 
so on, in sequence up to the 9, which is 57 . .. . The 
left parenthesis "(" is 40 in ASCII, the righ t paren
thesis " )" is 41, and a space is 32. You'll find the 
rest of the ASCII code on page 145 of the VIC man
ual and on page 136 of the 64 manual. 

S o that's how an ELF remembers. Some of this 
may have seemed complicated and roundabout
all the d ifferent codes, numbers that aren't num
bers, binary, hex- but it's something that's been 
worked out over the years, and it works! 

That's not to say that someone won't think of 
an easier and quicker way of doing things. A few 
years from now, we'll be heehawing at today' s 
computers as hard as we heehaw at the big 
monsters of just a few yea rs ago. You can bet that 
the computers of the future will be as different 
from today's machines as rockets from the high
wheeled bike. 

Next month we'll take you inside a computer 
for a guided tour of ELFland. And we'll also show 
you an easy way to convert decimal to binary that' s 
so simple you can do it in your head. (Who said 
you need a computer to compute?) Until then, 
may the ELFs be with you. 

SOME BASIC TOKENS 
OPERATOR 

FOR 
NEXT 
GOTO 
IF 
POKE 
PRINT 
GET 
TO 
THEN 
PEEK 
CHR$ 

TOKEN NUMBER 
129 
130 
137 
139 
151 
153 
161 
164 
167 
194 
199 

• 
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now, and the runway is getting 
closer. A bit left, OK, now lower 
the power, fine, now put down the 
flaps. Pull the nose up a bit more, 
you're a little low. Watch the power! 
Don't stall. OK. Here comes the 
runway. You hear the squeal of tires on 
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w ith or w ithout instruments, 
and with or w ithout the 
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Final 
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is available at 
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MMG Micro Software. Just 
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Getting Started 
With A Disk Drive 

Part 3: More Disk Commands 

Charles Brannon, Program Editor 

More on the disk commands, and simplifying 
them with the DOS wedge. 

L 
ast month, we covered many aspects 
of disk use, from formatting a disk to 
LOAOing, SA YEing, and VERJFYing 
BASIC programs. I suggest you get that 

back issue if you haven't seen it yet. 
The disk drive, like your computer, has its 

own microprocessor and memory, which makes 
it a computer in its own right. This intelligence 
lets it perform many of the tasks that the com
puter itself performs on other personal computer 
systems. 

This saves computer memory, since no pro
gram is required for essential opera tions (ca lled 
the Disk Operating System, DOS). Also, since the 
disk drive has some independence, it can execute 
the command you send it, then let the host com
puter go on to some other task. This is 11111/titaski11g: 
two microprocessors working together to perform 
separate tasks simultaneously. 

All your VIC or 64 has to do is send a n 
"English-like" command to the drive. As d is
cussed last month, you first have to open up the 
lines of communication (a channel). This line: 

OPEN 15,8,15 

docs that trick. The first number can be almost 
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anything. It is just a code 1111111/Jer that subsequent 
commands will use to identify this particular 
channel. The second number, 8, s ignifies the disk 
drive . Here is a list of device numbers for Com
modore devices: 

1 =Cassette 
2 = RS-232 (modem) 
3 =Screen 
4= Printer 
5-7 = Expansion (other printers) 
8=Disk drive 
9 =Another optional disk drive 
The last number, 15, is the secondan; address, 

al~o known as the command number. In our case, 
this number telJs the disk drive that all input/ 
output through this channel will be communica
tion with the drive's command channel, rather 
than data to be read o r written. We'll cover other 
uses of the secondary address when we get into 
reading and writing our own data files . 

After we've OPENed our channel, we can 
send commands in BASIC with PRINT# (say, 
PRlNT-file), or request information from the drive 
with INPUT# (you got it, IN PUT-file). Last month, 
we tried out the NEW command that formats a 
disk (prepares it for storage). The form of NEW is: 

PRINT#15,"N:disk nnmc,10" 

Remember that" the PRINT#15 will not work 
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unless we've first OPENed file 15. If you don't 
OPEN a fi le, yet try to access it, you'll get the 
obvious: 

?FILE NOT OPEN ERROR 

Another possible error is: 

?DEVICE NOT PRESENT ERROR 

You'll usually get this if you don't have the 
device (disk drive, printer) turned on, attached, 
or "ready" (some printers have a "local" mode 
where you control it from its console rather than 
from the computer). 

H ere's another command that you'll use a lot. 
Everyone has files on his disk that he no longer 
needs. The fi les may be temporary fi les, obsolete, 
or even incorrect. Yo u may also need to remove 
files from a disk to free up some room on the d isk 
for a new file . The SCRATCH command allows 
this. Its format is: 

PRINT#15,"S:filename" 

Again, the command itself is inside the quotes. 
The PRlNT#lS is just BASfC's way of sending a 
command. We'll cover another way to send com
mands with the DOS wedge a little later. 

After you send the SCRATCH command, the 
drive goes to work and BASIC instantly comes 
back with READY, even though the disk is s till 
spinning. Th is can be a little misleading. You can
not remove the disk yet-not while the red "busy 
light" shines and the d isk motor is on . But you 
are free to use your computer for other tasks, such 
as LISTing a program on the screen. 

If you try to send another disk command before 
the drive has finished SCRA TCHing the file, the 
computer will ' 'hang" while it waits for the drive 
to finish, then sends the command and returns 
READY. This process is known as "pipelining." 

You can use the asterisk(*) wildcard with 
SCRATCH, but do be careful. For example, 

PRJNT# 15,"S:ENERG"'" 

erases all files on the disk beginning with 
"ENERG" such as "ENERGY FILE", "ENERGY 
BASE", "ENERGIZE", etc. It will not remove a 
file called "SOLAR ENERGY". As you can tell, the 
asterisk is powerful but dangerous. If you sent: 

PRINT# 15,"S:*" 

every single file on your disk would be 
SCRATCHed, quite a catastrophe if done by mis
take. T genera lly do not use the asterisk with 
SCRATCH, just to be safe. If you're not sure what 
a file' s name is, you can always LIST the directory 
with LOAD"$" ,8. 

After you SCRATCH a file, it leaves a "hole" 
behind. If you had three files on a directory: 
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0 "DEMO DISK II QZ 2A 
2 "TINSELTOES" PRG 
3 11 SPACEFACE 11 PRG 
1 "SMELDGEOIDS" PRG 
658 BLOCKS FREE. 

and SCRATCHed the midd le one: 

0 "DEMO DISK " QZ 2A 
PRG 
PRG 

2 
1 
661 

11 TINSELTOES 11 

11 SMELDGEOIDS 11 

BLOCKS FREE. 

then there is an invisible gap left between what is 
now the first and second files. This can be con
firmed by writing another file to the disk. Let's 
say you write a program: 

10 INPUT "AMOUNT";A 
20 PRrNT "4% SALES TAX:";A .. 1.04 

then SA VE it as "TAXCOMP". The d irectory 
would then look like this: 

0 "DEMO DISK II QZ 2A 
PRG 
PRG 
PRG 

2 "TINSELTOES" 
1 
1 
660 

"TAXCOMP" 
11 SMELDGEOIDS 11 

BLOCKS FREE . 

l rs sometimes necessary to change the name of 
a file. Perhaps you've merely changed your m ind, 
don't like the existing name, or want to use an 
existing filename for another fi le . The disk drive 
lets you RENAME a file. 

PRINT# 15,"R:ncw name= old name" 

For example, to change the nondescript 
"GAMEl" into ' 'SPACE THIEF", use: 

PRINT# 15,"R:SPACE THIEF = GAMEl" 

This is one of the few commands that read ily 
makes sense. 

Another disk command is COPY. It lets you 
copy a file onto the same disk with a different 
filename. It can be used in this manner to make 
convenient backup copies of a file on the same 
disk. Another use is to move files. lf you want to 
place another program at the top of the disk, for 
example, COPY the existing program to the disk 
with a different name, SCRATCH it (which leaves 
behind a "hole,") then RENAME it. Now you can 
SAVE the file you wan t at the top of the disk s ince 
it will fill the hole left by the SCRATCHed file. 

COPY has a really strange syntax: 

PRINT#15, "CO:new file= O:other fil e" 

I've found you can shorten it to: 

PRINT# lS,"C:new file= other file" 

In fact, RENAME was also shortened from 
"RO:NEWNAME = O:OLDNAME". The shorter 
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form, with the drive number (0) deleted, wo rks 
jus t fine: 

PRfNT# lS,"R:NEWNAME = OLDNAME". 

COPY cannot copy a file to a different dis k or 
disk drive . It d oes have ano ther use. You can use 
COPY lo " glue" several fil es together under a 
different na me . This merge operation is useful for 
combining two or more data files into one . Again, 
all the files have to be on the same dis k. You can 
combine up to four files . The syntax he re is trickier 
than eve r: 

PRINTi!lS, "CO:ncwfile = O:fil e1 ,O:fil c2,0:fi le3,0:fi le4" 

The filename "newfi le" (or whatever you ca ll 
it) wi ll be a merge of filel, file2, file3, and file4. 
Fortunately, you can shorten this command, too: 

PRINT # 15, "C:newfile = fi lel,:file2,:fi le3, : filc4" 

The drive number, aga in, was left o ut, since 
there is only o ne drive in the 1541 (as o pposed to 
the earlie r dual-drive 2040 and 4040 for CBM 
compute rs ). If you only want to chain two files 
together: 

PR INT#lS,"C:ncwfi lc = fil cl,:filc2" 

Notice that the .las t file in th e command need 
not have ",O" or",'' nddcd to the end. Fortu nate ly, 
few people will ever need to use this variant of 
the COPY command. 

By the way, some of you may be thinking 
that COPY wou ld be a convenient way of me rging 
two programs, s uch as a main progra nl and a 
s ubroutine. Indeed, Co mmodore Disk 13/\SJC 4.0 
uses COPY for its APPEND command. But s ince 
COPY jus t tacks th e files together, it leaves the 
"end of program" marker between the two files . 
When you LOAD the combined prog ram a nd 
LIST or RUN, the computer sees only th e firs t 
progrnm, even though the second one is the re, 
using memory. It is possible to remove lhe end of 
program marker, but the technique i_s not brief 
enough to include here (ch eer up, Disk BASIC 4.0 
can't do it ei ther) . 

T here are many other disk commands, but most 
of the rest will be usefu l only to programmers . 
We'll cover two o f the more arcane ones, thoug h: 
Validate and Initialize . The form of both com
mands is simple: 

PRINT# 15,"V" for validate 
PRINT# lS,"J" fo r initialize 

What do these do? Initialize cn uses th e di sk lig ht 
to shine, and the dis k whirs , s pins a bit, the n 
quits . Va lidate will take quite awhile to finish, 
then will seemingly have done noth ing when you 
1.ook at the d irectory. To understand these two 
commands, we' ll have to take a look at the BAM
thc Bit Access Map (or Block Avai labil ity Map). 
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There are 683 blocks on one d is k. Each block 
holds 256 bytes, giving you a potentia l 174,848 
by tes of space . 

(By the w ay, a sector s ize o f 256 by tes would 
seem to indica te d ouble den s ity, s ince s ing le
density dri ves use only 128 bytes per secto r, so 
maybe you should buy d ouble-d ens ity g rad e 
dis ks. On the othe r hand, th e classification is usu
ally reserved for drives with mo re than 35 tracks. 
Try several brands and grades of d is ks and see 
which works bes t for you.) 

Somehow, th e dis k drive has to keep track of 
which blocks ha ve been used for files, and which 
a re availnble for future use. Were it no t for this 
housekeeping, a new fil e could overwrite a previ
ous one. The BAM is s tored o n the dis k as a block 
of bits, where each bi t (o n/off, l or 0) s p ecifies 
whe the r the sector in the co rrespo nding position 
as the bit is a ll oca ted o r not (the twelfth bi.t d enotes 
sector 12). When a file is w ritten, the sectors used 
are noted in the BAM. ln fac t, the last line of the 
directory: xxx BLOCKS FREE, is computed from 
the BAM. 

DOS does not read the BAM every time it 
need s th e informa tion. Us unlly, DOS reads the 
BAM once, and s tores it in its own rncmory. It 
w ill then update the Bi\M on th e dis k when it's 
done. If you change dis ks, however, th e drive 
may get confused. It m ay try to write new files 
with the old BAM, th en write the old BAM to the 
new dis k. Scramble city! T he old BAM may say 
tha t certain secto rs a rc available, but they mig ht 
not be on the new dis k. 

Fortuna tely, DOS checks th e disk's lD before 
it tries to write a file , or chan ge the BAM. The 
drive is helpless, however, if you h ave NEWed 
(formatted) both disks with the same JD. This is 
why it is vital tha t every dis k have a unique ID 
number. 

You can prevent this possible ca tastrophe 
w ith Initialize. Initia lize forces the drive to read 
the BAM from the diske tte . It a lso rese ts some 
other m inor DOS variables . Some people revere 
Initialize with religious fanaticism, refusing to write 
to a disk without th e ritua l of OPEN 1,8,15,"I" 
(yes, you can send a comma nd via the fil ename in 
OPEN). 

ln practice, it can't hurt. ln fac l, som etimes 
the disk head w ill find itse lf in a n intermediate 
position between b·acks, u sua lly when jos tled. 
The dis k can't figu re o ut w here it is, s ince it can't 
read its signpos ts w hich were p ut o n the dis k 
during fo rma tting . You can sc l the dis k straig ht 
with an Initia lize , which Leli s il lo "go home." 
(Home is track 18, where the BAM and directory 
are stored.) 

Validate is more useful. It reconstructs the 
entire BAM by tra cing each file on the directory, 
noting which sectors a rc used. !\fte r it's traced 
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through all the files, it can then rewrite the newly 
created BAM to the disk. This can sometimes give 
you more blocks free on the d irectory. 

Some error or d iscrepancy in DOS occasion
al ly causes it to misalloca le sectors. ft may fa il lo 
free up blocks, or, rarely, fa il lo allocate them. 
These accumulated b it errors can add up to a lot 
of wasted disk space ove r time, s ince the disk 
won't write to an allocated secto r. Validate finds 
out the truth, so you can sometimes free up disk 
space unexpectedly. 

It's worrisome when this happens, though, 
s ince it proves that DOS has made minor errors. 
If DOS failed to allocate a sector, then that sec
tor could be used by another file, destroying the 
original file. 

Another bug seems to be related to BAM. 
When you load one program yet get a nother, the 
pointers o n the disk which identify the starting 
sector of each file have become switched or garbled. 
This problem is also accompanied by sectors 
of the original file which have become overwritten, 
so there is no way to recover. This problem hap
pens most often with frequently used disks or 

·those which are full. It can also happen when you 
forget to use the "O:" prefix when SA VEing to 
disk (SA VE "O:program" ,8). 

Validate can sometimes clear up these con
fused disks. It can also aggravate it, since the di
rectory from which Validate computes the BAM 
may be incorrect itself. 

You may be tired of always having to OPEN 
15,8,15 to send a command. And no one likes 
having to SA VE your program before you LOAD 
"$",8 to LIST the directory. Well, Commodore 
hears you. It has thoughtfully provided a conven
ient shortcut for using the disk drive from BASIC. 
Jus t insert your TEST/DEMO disk and LOAD "C-
64 WEDGE",8 or LOAD "VIC-20 WEDGE",8 and 
RUN. The program will then LOAD the actual 
wedge program (which is in machine language) 
and execute it. 

The wedge adds a few single-key commands 
Lo BASIC. You can use these commands only in 
the immediate (READY) mode, not in a program. 
Firs t, let's display the directory. Enter: 

@$ 

Magically, the directory scrolls by on the 
screen. You can hold down CTRL to slow it down, 
or press SPACE lo freeze it. Press SPACE again lo 
continue. And when it's finished, you still have 
your program in memory. Most useful. 

You can also send any of the disk commands 
we've mentioned. Just replace the PRlNT#lS, 
with @ . For example: 

PRINT#15,"R:ncwnamc = old name" 
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would be: 

@ R:newn ame = oldname 

Remember the small one-line program from 
last month that wil l read the error message if the 
red ligh t is bl inking? 

10 OPEN 15,8,lS:INPUT ./,l 15,EN,EM$:PRINT 
EN;EM$:CLOSE15:END 

Qujte a lot just to read the error message. 
The wedge makes this trivial. Just enter the @ 
and hit RETURN, without sending a command. If 
there is no error, you' ll sec: 

00, OK,00,00 

Otherwise, you' ll see something such as: 

63, FILE EXISTS,00,00 

For a complete list and description of DOS 
error messages, see Appendix Bin your disk drive 
manual. 

W ith the wedge, you should never have to 
remember to add ",8" to the end of a LOAD or 
SA VE. Instead, two s ingle-key commands, I 
(divide-by, on? key) and the back-arrow (upper
left corner), give you single-key LOAD and SA VE. 
To LOAD a program, enter: 

/program 

If you would like to LOAD and RUN in one 
step, use the up-arrow: 

lprogram 

SAVEing is easy with: 
t- O:program 

If the file exists on the disk already, you may 
want to SCRATCH it firs t, or use @O: in place of 
0: (cal led Save with Replace). 

There's another convenience, too: You don't 
have to enter the filename. Jus t lis t the directory 
with ~l $, then stop iL (RUN/STOP) when you sec 
the name you want. Move the cursor up to the 
directory and just type the I or I in the first column, 
and hit RETURN. The wedge will ignore the 
quotes, spaces, and extraneous "PRG" business, 
and go to work. 

One more wedge command: the % replaces 
LOAD " na me",8,1. This is known as a 11011relocat
able load. You would use the% key to LOAD 
machine language programs: 

% UNNEW 

It has an advantage over using BASlC's LOAD 
command. It will not change the end-of-variables 
pointer. What this means is that you won't gel an 
?OUT OF MEMORY ERROR after you use il. You 
can therefore use iL to LOAD machine language 
without dis turbing a 13ASIC progra m in me mory. 

Since the DOS wedge "wedges" into BASIC, 
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it can make some programs RUN more slowly . If 
you want the wedge out of your way, just enter 
@ Q (for Quit). 

ll's not easy to make a copy of the 64 version 
of lhe wedge, s ince it is in machine language . 
You sho uld firs t SAVE the boot program "C-64 
WEDGE" found on the d crno disk, the n ty pe in 
and RUN the program accompanying this article, 
"Wedgemaker." It will SAVE the wedge from 
memory, so be su re you've already LOADed in 
the wedge from your demo/utility di sk. 

We've covered jus t about nll lhc essential 
information Lhis month. Re member lhot you can 
use many of these commnnds from applications 
such as word processors, too. Next month, we'll 
further our explorntion by reading a nd writing 
our own data files . Unlil then, Lry ou l all the 
commands with a scratch disk until yo u get the 
ha ng of them. 

Wedgemaker 
10 REM 64 WEDGEMAKER :rem 139 
20 OPEN1,B,l,"0:DOS s.1 11 :rem 218 
30 POKE780,253:POKE253,0:POKE254,192:POKE 

781 , 90:POKE782,207:SY565496 : rem 214 
40 CLOS~l:END :rem 28 

cw 
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For CBM-64 
and VIC 
owners only: 

This is just 1 of 
20 pages of the 
newest and biggest 
Skyles catalog, hot 
off the press. 

We know you'll 
want this page, in 
its full 7 1/4 x 9 
splendor, and 
another 19 pages 
of peripherals, 
software and books 
that will make your 
CBM-64 or VlC 
computer even 
nicer to live with. 
So, if we missed 

sending you your 
very own copy 
within the last few 
weeks, call us at 
(800) 227-9998 
(unless you live 
in California, in 
which case call 
(415) 965-1735. 

From Skyles 
Electric Works, the 
oldest and largest 
professional 
specialists in the 
business. 

Skyles Electric Works 
23 1-E S. Whisman Road 
Mountain View, California 94041 



. INSIDE VIEW 

Marion Taylor 
The Programmer Behind 

Touch Typing Tutor 

It's much harder to use a com
puter if you don't know how 
to type. Judging from the 
number of typing tutorials 
available these days, and the 
success of many of them, lots 
of people are learning to type 
for the first time on their home 
computer keyboards. Here's a 
look at the programmer be
hind one of the best-selling 
typing programs available for 
the Commodore 64 and 
VIC-20. 

Kathy Yakal, Editoria l Assistant 

. ' ... .... . 

The programmer is a woman. 
And she's been gainfully em
ployed as a computer program
mer for 28 years. 

Those two facts make this Marion Taylor, of'!'aylor~nade Software, displays several of her programs. (Photo 
month's subject of " Inside View" by H11111barto J<(ll111rez, Lmcoln Journal-Star.) 
a bit unusua l. " I'm old enough to be the mother male under 30 years old. She's also a one-woman 
of lots of these people who are programming best show. She works out of her home in Lincoln, Ne-
sellers, and the grandmother of some of the kids braska, and runs all aspects of her company: prod-
that are using the programs," says Marion Taylor uct development, marketing, and, of course, 
of Taylorrnade Software, the programmer behind programming all of the products herself. That's 
Touch Typing Tutor. becoming very unique in these days of rapidly 

That's not the only thing that sets Taylor apart expanding software companies and increasingly 
from the usual software author, who is typically a divided labor in the software industry. 
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Your ship has 
just come in. 

Aboard the S.S. Slipshod, 
things are getting a little 
out of hand. 

It seems that the 
navigator mistook an 
iceberg for Pittsburgh. 
With predictable results. 

Soon, every state
room on the ship will 
have an ocean view. 

But never fear, 
'cause Captain Clutch 
is here. 

He'll stoke the 
boilers to keep the 
game afloat, lead the 
passengers to the life
boats and rescue a 
few bars of gold 
along the way. 

Why, you ask, 
doesn't the coura
geous Captain simply 

pocket the gold and row 
off into the sunset? 

Because our Captain is above that 
sort of thing, that's why. 
And besides, the game 

won't let him. 
By the way, how long 

can you tread water? 



Scientific Background 
Taylor was graduated with a mathematics degree 
from Pomona College in Cali fo rnia and started 
her programming ca reer on the first-generation 
vacuum tube computers . ''That was before the 
days of computer classes," she says. "The com
pany ~hat ~i'fed you also trained you. 

"Those first computers were not able to per
form both scientific and business functions . The 
next generation was able to, but that was still prior 
to the days of high-level languages [such as 
BASIC]. Basica lly, you could only perform one 
run a day of a given program." 

Due to her husband's job with the military 
and her own changing career, Taylor moved 
around the country quite a bit, living and working 
in a total of six states. She worked for places like 
Westinghouse, the University of Wisconsin, and 
the Livermore Radiation Lab. 

Shifting Gears 
Then came a move to Lincoln, Nebraska, a job at 
the University of Nebraska, and the introduction 
of microcomputers. Taylor bought an Apple in 
·1979 and started writing p1:ograms on it in her 
leisure time. 

But what started as a leisure-time hobby 
turned into a full-time obsession. "I found I 
couldn' t work eight or nine hours a day, raise a 
fa mily, and do all the programming I wanted to 
do on micros," Taylor says. " I decided to devote 
my work time to micros. That's where all the fun 
and crea tivity is." 

Taylor didn' t start out by programming 
games, as many programmers do. "I wanted to 
write programs that had lasting value. That led 
me to educational programming." 

When the VlC-20 was introduced in 1981, 
Taylor switched her focus from Apple to Commo
dore because she liked its fea tures, and because 
its low price made it very accessible to people. 
Then came the Conunodore 64 and even more 
programming capability. 

More Than Fun 
So what makes a good educa tional program? 

"First," says Taylor, "it has to be education
ally sound. It has to have lasting value- it can' t 
be so simple that it can be done in 15 minutes. 
The writer of the program has to be fa miliar 
enough with school methods so the children aren't 
confused." This, she says, can be something as 
simple as using an asterisk in place of the multi
plication sign in a mathematical program. If chil
dren are not familiar with BASIC programming, 
they don't know what that means. 

An educational program must also go beyond 
what a child can read in a book. "Micros have the 
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Mario11 Taylor's Touch Typing Tutor. 

potentia l to teach concepts in a more concre te 
way than books," she says. 

Realizing that her sons had learned fractions 
in grade school but still didn{t really understand 
them was an eyeopener fo r Taylor, and it led her 
to write another of her many programs, Fun 
Fractio11s. "I try to achieve a good ba.lance between 
drill and instruction in what J write. That way, 
children can better understand what they're 
learning.'' 

The graphics and sound capabilities of micros 
greatly enhance the educational process, says 
Taylor. She cites turtle graphics as an example of 
good educational software. "Children enjoy 
moving the turtle around the screen to build 
things, but they' re really learning about loops, 
arrays, and other higher-level programming tools. 

"But the fun aspect of a program is only one 
element of educa tional programs. Son)e of the 
programs on the market today deal only with tha t 
asp ect and slight the educa tional side." 

What's Next? 
The volatile na ture of the microcomputer industry 
today makes it difficult to do long-range planning, 
Taylor believes. "I'm always planning new pro
grams, because that's what I like to do. But it' s 
difficult to predict very fa r into the future as far as 
what specific.programs I'll be doing." 

And though she admits that right now she's 
a bit of a shock to people, being an old hand at 
programming and a woman, Taylor expects to 
see more of that in the futu re. "People have always 
said tha t boys are better at math and science than 
girls. They learn better hand-eye coordination 
from an early age because of the types of things 
that they are encouraged to do. Having computer 
tra ining in the schools from an early age will 
change tha t." '1IJ 



It'll take about 30 seconds. And they'll want to play. And then your family 
Because once you boot a Datamost game will want to play. And then total strangers off 

on your Atari home computer, or your the street wi ll want to play and ... 
Commodore 64, you'll come face to screen Mind-blowing arcade-quality action like 
with the most mind-blasting games ever. this makes it one mad world, pal. 

And what better time to go out of your ~'ll Torment }Ou Right From 
mind than Christmas? The Start. 
Ou1' Music Will Have }Ou Hearing Things. No time to settle down and get comfy. 
Going out of your mind never sounded so The tension begins building the moment 
good. you boot the game. 

Because now our games have music. You Terrific screen ti ties tease you with the 
heard right. Music. Original Music. Through- game's objective, scenario, characters. 
out. And scored just for our newest And while you wait, hand twitch-
releases. You'll go nuts over it. ing over the Joystick, you'll find 
Our Graphics Will Have }Ou Seeing out what planet you're on. 
Things. What the fuss is all about. 
You and everybody else. Why you're involved. And perhaps 

Because our games are so great- rnErAnoF11ETA of singular importance to you 
h g at th ? the '·e S great LYRAE.••c1ran1J•••a• II h t k fr b · ow re are ey. - Y r o you ptay. un1m1dic1. persona y, ow o eep om emg 
you'll want to play them again and ~".::i:;r,,-:~~~!:'~:$/) obliterated. So get ready to get the 
again and again. And then lrmJI o~ A· 1 ·AMos~ most out. of your mind. 
your friends will go H 1-\ 1 I~ By gettmg the most 
bonkers over them. The most out of our minds: out of ours. 

l>•t•,,_t. Inc .• 89'3 Fullbnd>t "'• .• ci..1 ... or1h. CA 91311.1213) i09-120'l 
A1a1111 a tndtmulc ol Awi Computer. ' Commodort 61 i• a tndttNrk ol C""1m0dott llu•1M•• ~Lldunr<. Inc T~I Rc111<1trtd 1hdmmk ol ll•1.1mos1. 
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Cave-In For VIC 
Paul L. Bupp and Stephen P. Drop 

"Cave-In" is an excellent three-dimensional 
maze game which uses a screen-flipping tech
nique to swap screen displays. The game re
quires a joystick and runs on the unexpanded 
VIC-20. 

Whe~ you play "Cave-In<' ~ou become the newly 
appointed fo reman o f a mining opera tion. After 
completing your initial inspecti on, you believe 
that a cave-in is imminent. You rea lize that you 
must explo re every tunnel to find and rescue all 
of the mine rs. 

Taking into consideratio n your unfamiliarity 
with the mine, you decide to make a map o f the 
shafts as you travel. 

To refer to your map, push the fire button- on 
the joystick. Push it again a nd you re turn to the 
mine . The dark circle o n the map is where you 
s tarted and must return to escape the mine safely . 

Jus t as you expected , no soone r do you find 
the las t mine r and \Varn him of the da nger than 
the cave-in begins. Now you have to get out befo re 
the falling rock traps you. Aren' t you g lad you 
made the map? (In the advanced game, however, 
you lose the 1nap after the cave-in s tarts, so you 
must rely on your memory to rccnll the maze-like 
passages.) 

Other Game Controls 
You may view ins tructions at any time by pressing 
the fl special function key. Howeve r, o nce you 
sec the instructions, you face a fresh 1T1aze upo n 
returning to the game . To travel thro ugh the tun
nels, cha nge directions by moving the joystick 
right or left, a nd then move fo rward by pushing 
the s tick forward. 

Observe some precautions when typing this 
program. Firs t, it requires using the Commodo re 
key at the lower left of the keyboard. Some of the 
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Peeri11g rluw11 n11 1111rlergroi111rl corridor i11 "Cavc-l 11." 

g raphics symbols must be typed while this key is 
held down (li ke the SHI FT key) lo correctly print 
the cha racters needed to build the maze. Second, 
each line must be entered exactly as printed, w ith
out extra spaces to fit into memory. This program 
uses all but nbout 15 of the 3583 available memory 
locations. The program will 110/ run co rrectly with 
any me mory expansion boa rds . Third , you wi ll 
probably need to abbreviate some keywords to 
enter a few of the lines in the progra m, such 
as line 52. Sec your manual fo r lega l keyword 
abbreviati ons. 

If you have difficulty e ntering the game suc
cessfully, o r if you prefer no t to type the program, 
jus t send a blank cassette, self-addressed s ta mped 
mailer, a nd $3 lo: 

Paul L. 811p11 
21724 124111 Ave. SE 
Ke11/, WA 98031 

See µrogrn111 listing on page 198 . '1IJ 



THE 
HOTTEST 

NEW GAMES 
FOR YOUR VIC 20® 
ARE FROM 

Light up your VIC 20 with these hot new games Arcade style 
action right in your living room. Exciting. challenging ways to 
get more fun out of your computer Buy these cartridges now 
from your favorite computer products retailer 

Limited Time Offer: Send proof-of-purchase of any two of these 
games and $49 95 and receive TYMAC's EXPAND-0-RAM, a 
$119.00 retail value EXPAN0-0-AAM gives you two switchable 
cartridge slots and 16K of additional memory See details 
inside each package 

~ 
TYMACINCORPORATED 

127 MAIN STREET 
FRANKLIN, NJ 07416 

201 827-4050 

TYMAC IS a registered tradematl( OI Tymac Conlrots Corp0ra1ion 

VIC 20 rs a trademark or CQmmodore Electronics Lid 

Cl1983TYMAC INCORPORATED 



Chris Lesher 

dhat 
ber 

"Hardh at Climber" is one of the best games 
we've seen for the unexpanded VIC-20 and is 
an excellent example of what can be accom
plished with BASIC. We've included an adap
tation for the Commodore 64. 

You arc s tand ing at the bottom of four levels of 
girde rs, connected by ladders. At the top is a pile 
of 12 ba rrels and sca ttered a long the girders are 
toolboxes. The object of " Hardhat Climber" is to 
wa lk around the g irders and pick up every toolbox 
while avoiding the barrels that roll down at you. 
If you pick up all of the toolboxes you are rewarded 
bonus points, and you move on to a more difficult 
screen. 

I wrote the VIC-20 version of Hardhat Climber 
a lmost en tirely in BASIC, with only a short 
machine language routine to check the joystick. 
Using the s tick, you ca n move the climber up, 
down, left, and right along the girders and lad
ders. Pressing the fi re button makes your climber 
jump in the direction he was last moving. He can 
jum p over barrels and holes in the g irders. 
82 COMPUTEl's Gowtto Jonuory 1984 

--

Scoring 
You score 150 points for eve ry toolbox you pick 
up, 1000 poin ts fo r jumping over a barrel, and 100 
points for each bnrrel rema ining after you have 
picked up all the toolboxes. The score is displayed 
in the upper-left corne r of the screen. The number 
of the screen is d isplayed in the upper-right 
corner. The number of climbers you have left is 
displayed between the score and screen number. 

You begin the game with three climbers and 
earn an extra one every 10,000 points . A climber 
is lost if he is hit by a barrel, wa lks off a girder, or 
has not picked up all the toolboxes by the time all 
12 barrels have rolled off the pile. The game ends 
when you lose your last climber. 

Many program lines in the VIC version are 
longer than the maximum limit of 88 characters. 
They must be entered by abbreviating the 
keywords and omitting the space between the 
line number and first keyword. Th e abbreviations 
may be found in the manual that came with the 
computer. Jf there is an error in a ny of these lines, 
the entire line must be retyped using the abbrevi
ations aga in. Also be sure to save the program 



If you've ever 
dreamed of 
playing the 
pro-tour golf 
circuit on the 
world's finest 
courses ... 

Or fantasized 
about getting 
ringside seats 
to all the 
championship 
fights in 
history ... 

Or drooled 
over the pros
pect of manag
ing the best 
pro baseball 
teams of all 
time ... 

We've just answered all your hopes and wishes! 
And SSl's 14-day "satisfaction or your money 

back" guaran tee makes sure our games will help 
make your drea ms of sports glory come true. In fact 
the only way they won't Is If you don't hurry to your 
nearest computer/software or game store and get 
these fine strategy sports games today. 

For the APPLE® and COMMODORE 64"': 

These games ($39.95 each) come on mJni floppy 
disk for the APPLE® II with Applesoft ROM Card. 
Apple n Plus. Apple lie. or Apple IIL 

Also on disk for the Commodore 64:" 

Apple ts a regis tered trademark of ~ ...... • Commodore 64 ts a trademark of 

...... A. p.pl.e C· o·m·pu. tc· r·ln.c ...................... .,..~~ ... ~1 ................. C.om·m·o·d·or.eE·l·cc.tro·n·lc.~.Ll.d ..... .. 
STRAT EGIC SIMULATIONS INC 

' 
If there are no convenient s tores near you. VISA & Mastercard mall, send your check to: Strategic Slm,ulattons Inc, 883 Stlcrlln 

holders can order direct by calling 8 00-2 27-1617, ext. 335 Road. Bldg. A-200. Mountain View. CA 94043. (California res l-
(toll free). In California, call 800-772-3545. ext. 335. To order by dents. add 6.5% sales tax.I Please specify computer format. 

WRITE FOR A FREE COLOR CATALOG OF ALL OUR GAMES. 



Col/eel ing /oo//Joxes 011 the firs/ floor inn VIC gmne of I\ fa l/i11g lmrrel narrowly 111isscs /he player 011 the smmrl 
floor (64 version). " Harri/ml Cli111ber." · 

before runn ing it in case there is a mistake in the 
machine language in lines 106-108. 1f any of the 
numbers in these lines are mistyped, you could 
lose the program. 

The VIC version lines, which are especially 
long, include lines 37, 56, 71, 73, 77, 81, 101, 102, 

106, 107, and 108. Remember when you enter these 
lines with abbreviations while using the" Auto
matic Proofreader," the checksum number will 
not match up. (See "Simple Answers To Common 
Questions" in this issue.) 

See program listings on page 195. C'Q} 

ur Vic 201
"' or Commodore 64™ Computer 

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, humidity, 
and atmospheric pressure; plots 
historical data and graphically 
displays weather trends; deter
mines the comfort and chill fac
tors to help you dress; HAWS 
even forecasts the weather and 
compares your predictions to 
the local weatherman's. 

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

Send today or call toll free to 
order your HAWS package. 
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This exciting, new weather pacl<age 
allows you to learn, monitor, and predict 
the weather using the same equipment as 

the pros. 

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

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

Dealer inquiries invited. 

1·800-227-3800 ext. H·A-W-S 
VIC 20 and Commodo•o 64 aro 1rodemo•ks of Commodore Electronlcs L id 

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

(+) VAISALA 
VAISALA INC. 
2 TOWER OFFICE PARK 
WOBURN. MA 01801 



AARDVARK .'4atoH-S~ 
IS AVAILhRLE ,\T SOrTWARE RETAILERS EVERYWHERE IF YOUR LOCAL 
COMPUTER OR SOFT\'/ ARE STORE DOES NOT CARRY IT ASK THEM \'/HY NOT 
SEND ONE OOLL•\R roR ILLUSTRI\ TED CATALOG DEALER INQUIRES INVITED 



Tetra crystals 
Of Veluria 

Todd Heimarck 

This nonviolent, noncompetitive game for the 
unexpanded VIC-20 and Commodore 64 pro
duces fascinating patterns of colorful crystals. 
It also incorporates some advanced program
ming techniques, including pa~e-flipping, a 
very smooth method of animation. 

The Story 
The prospectors have failed. They searched every 
inch of the Velurian asteroid belt and discovered 
no minerals of commercial value, except for a 
strange type of ice crysta l. These "tetTacrystals" 
grow into large crystals when dropped in water 
and exposed to sunl ight. 

Crystal Growth 
There are two ways the tetTacrystals can grow. 
First, each one goes through fo.ur stages of growth: 
seed, monad, tetrad, and shell. After the fourth 
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stage, the shell collapses and melts into plain 
water. 

Second, a tetrad always tries to sprout four 
new seed-crystals at right angles to the tetrad. 
These seed-crystals draw energy from the tetrad 
(which is why it becomes a shell), and then go 
th ro ugh the four stages of growth. When the 
seeds grow into tetrads, they sprout new seeds, 
and so on. 

Limits To Growth 
The new seeds will grow only if they have space, 
sunlight, and water. That means there are three 
limits to growth . First, a seed needs space to grow, 
so it cannot be put into a space that is already 
occupied. If a tetTad is right next to another crystal 
(in any stage), it will not plant a seed in that space. 
The other three seeds can still grow, unless they 
are affected by the limi ts on growth. 

Second, a seed needs energy (sunlight) to 
grow. Tetrads and shells cast shadows that block 





The opening screen in ''Tetmcrysta/s" lets you choose your After selecti11g the speed and clmmcfer set, you plant different 
ow11 scree11/border color combi11al ion (Co111111odore 64 versio11; kinds of crystals 011 a grid (VIC version; 64 si111 ilnr). 
VIC similar). 

sunlight from new seeds. A seed will not grow in 
a space right next to a tetrad or shell. This rule 
takes care of the problem of two tetrads trying to 
put seeds into the same space. 

Third, a seed wiJl grow only in water. A 
tetrad on the edge of the 16 x 16 grid cannot put 
seeds outside of the border (because there is no 
water there). 

How A Crystal Grows 

0 • ~ 
0 e 0 • 0 e © e O• •O 

0 • 6 
1 2 3 4 s 

The seed-crystal in stage 1 becomes a monad in 
stage 2 and a tetrad in stage 3. In stage 3 it sprouts 
four new seeds, which then go through the stages. 
Note that in stage 5, the shell has disappeared 
and only four new seeds were generated by the 
four tetrads. That is because of the limits on 
growth. They are not allowed to put seeds in a 
space that is next to another tetrad or shell. All 
four of the tetrads tried to put a new seed in the 
center and all failed. 

Tetracrystals is simple enough to play with 
paper and pencil, but you would have to erase 
and draw over and over again. Using the computer 
is quicker and easier. 

How To Play 
When the game first starts, you see eight color 
bars. You can change the screen color with the 
function keys: 

fl changes the color of the border. 
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f3 changes the color of the screen. 
fS switches "reverse" (inverse video) on 
and off. 
£7 starts the game, after you have chosen the 
colors. 

Before you press £7, notice which colors show 
up on the screen you pick. If you p lant crystals 
that are the same color as the screen, they wiJl 
grow, but they will be invisible. 

Next you pick the speed. Zero, the lowest 
number, yields the fastest game. Then choose a 
ch aracter set (1, 2, 3, or 4); l prefer number 1. 

Finally, you plant the crystals. In the upper
left comer of the screen you will see a prompt (X, 
Y, P, or C). Choose an X-coordinate (A through 
P), a Y-coordinate (A through P), plant the crystal 
(1 for a seed, 2 for a monad), and choose the color 
(type a number between 1 and 8; the color i~ the 
same as the color printed on the key). 

Up until the point when you choose the color, 
you can cancel your choices by pressing fl. When 
you are ready to start the game, press £7. 

Options During The Game 
Seven of the function keys allow you to control 
growth during the game. The fl, f3, fS, and f7 
keys (unSHIFTed) control the amount of sunlight 
that reaches the crystals. Press f7 twice to reduce 
the light (all growth will stop). After you freeze 
the picture (with f7), you can watch the growth 
step by step by pressing £7. If you want to go back 
to continuous growth, fl restores the game to 
normal. The f3 key slows the growth and fS speeds 
it up. If the growth is very fast, press f3 and a 
number from 1to9. The higher the number, the 
slower the growth. Press fS (plus a number) to 
speed up the growth. 

The f2 and f4 keys throw more seeds onto the 
field. The f2 key gives you a random-colored seed 



GUICKSILVA INC. 
426 West Nakoma 
San Antonio, TX 78216 
Tel: (612) 340 3684 ------------• CH:: 9CllT41N 

Please send me a tree color catalog 
I currently own or plan to buy a .................. computer 
I enclose a stamped. salf-eddrassd envelope 
N ame ..................................... .................... .............................. ........ . 
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C ity ....... .. .. .................................................. ....................................... . 
State .............................. .................................................................. . 
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a t a random location. Press f4 (and a number from 
1 to 8) and you will get a seed the same color as 
what is printed on the number key, planted ran
domly on the screen. 

The f6 key s tops the game and returns you to 
the beginning. "Tetracrystals of Veluria" uses 
pa rt of memory for machine language routines, 
so if you want to stop playing altogether, it is a 
good idea to turn your computer off and then on 
again before you load another program. 

To recap: 
fl continues the game (a fter f7 step by step). 
f3 slows the growth (type 1- 9 to continue). 
fS speeds up growth (type 1-9 to continue). 
f7 allows step-by-step growth. 
f2 plants a random-colored seed at a random 
location. 
f4 plants a seed at a random location (choose 
the color with 1-8). 
f6 starts a new game. 

Strategies 
Tetracrystals is a simple game. You can plant two 
types of crystals, up to eight diffe rent colors. There 
are two rules for growth and three limits on growth. 
Most children will understand how it works. 

But like Reversi (also known as Othello), 
simple rules hide the many subtleties of play. The 
niore you play it, the more interesting variations 
you d iscove r. 

There a re no ru les fo r winning or losing. I 
o riginally wrote Tetracrystals as a nonviolent, 
noncompetitive game. 

If you don't like games without competition 
or winners and losers, you can make up variations. 
You and a friend can choose two different colors 
and plant crystals around the screen. If one color 
takes over the screen, that player wins. ln some 

Crystals of vario 11s colors /1egi11 growi11g n11rl i11femcti11R, ns 
St'<'ll i11 //1esl' Co1111111Hforc 64 scrce11s ... 

90 COM PUTE/'s Gazelle January 1984 

cases-if you start with symmetrica l positions, fo r 
example-neither color w ill take over the screen 
and you would have to call it a tie game. 

If you plant just one seed, it will spread to 
take over about half the screen, and then (because 
of the limits on growth) it will disappea r. It is a 
good idea to start with at least two crystals. 

In the reverse video option, the crystals leave 
behind traces of where they have been. 

For some reason, crystals that start near the 
edges have a s lightly better chance of surviving 
(remember this if you decide to play competi
tively). And usually, if you plant seeds a11d 
monads, one or the other will take over the screen; 
they don't coexist very well. Imagine the 16 x 16 
grid as a chessboard, with alternating black and 
white squares, because it will make a difference if 
your starting positions are all on the same color 
squares or on opposite colors. 

You can also try the sandwich maneuver. If 
you plant a seed somewhere on the grid and then 
plan t seeds of different colors, one right above 
and one right below, I think you' ll be surprised at 
the results. The crystal in the middle will usually 
crowd out the other two crystals. 

Special Typing Instructions 
The VIC version of Tetracrystals needs two pro
grams to run, and you must enter them in the correct 
order. Program 2 (the one with all the DA TA state
ments) contains the machine language routines. 
Program 1 will not run without them. 

Follow this procedure for the VIC version (note 
the minor program changes for disk below): 

1. Type in Program 1 first, but do not RUN. 
Instead, SA VE it on tape or disk. If you're using 
tape, 1 recommend saving Program 1 as the first 
program on a fresh cassette. For tape, use the 
filename "CRYSTALS Tl/JAN". For disk, use the 

. .. scmwl ii11es vvcrln1111i11g n11d cmwtii11g emf other crystnls. 

' 





Crystals rlivirle a11rl 11111lliply i11 tltese VIC scree11s ... 

filename "CRYSTALS Dl/JAN". Do not rewind 
the tape after saving. 

2. Type NEW and press RETURN. 
3. Type in Program 2. Do not SAVE it yet. 

Contrary to standard procedures, Program 2 
should be RUN before it is SA VEd. When you 
type RUN, Program 2 first checks itself fo r typing 
errors and warns you of any mistyped DATA 
statements. Uthe DATA statements are entered 
correctly, the program waits for you to press a 
key to continue. Before continuing, make sure 
the tape or disk with Program 1 is in the cassette 
recorder or disk drive. With cassette, make sure 
the tape is positioned just past Program 1 (which 
is where it will be if you left it alone after SA VEing 
Program 1). Now, when you press a key to con
tinue, Program 2 will begin creating a data file on 
your tape or disk. Program 2 automatically names 
the data file "CRYSTALS T3fJAN" for tape or 
"CRYSTALS D3/]AN" for disk. If you' re using 
cassette, you will notice the tape stopping and 
starting by itself as the data file is created. This is 
normal. Do not press the STOP button on the 
recorder until the data file is finished and the 
screen says READY. 

4. When the screen says READY, the da ta fi le 
is created. Now is the time to SAVE Program 2. 
Use the filename "CRYSTALS T2/JAN" for tape 
or ''CRYSTALS 0 2/JAN" for disk. You won't need 
Program 2 again unless you want to create another 
data file, perhaps for backup. 

5. Finally the game is prepared. To play, 
LOAD and RUN Program 1 (filename "CRYSTALS 
Tl/JAN" or "CRYSTALS D1/JAN"). When you 
type RUN and press RETURN, Program 1 auto
matically begins reading the data file created by 
Program 2. (That's why it's so important to make 
sure the data file immediately fo llows Program 1 
if you're using tape .) As the data file loads, you' ll 
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. . .for111i11g larger crystals, n11rl occnsicmnlly rlo111i11nti11g nil 
lltl' s1mce nro1111rl them. 

see numbers appearing on the screen. This is nor
mal. When all the data is read by Program 1, the 
game begins. 

If you press the RUN/STOP key while playing 
and want to restart the game, don't type RUN, 
because the program will look for the data file 
again. Instead, type RUN 13 (which starts running 
the program at line 13). 

One more cau tion: Tetracrystals takes up 
almost all of the available memory in the VIC; 
there will be onJy a few bytes left. If is vitnl to type 
i11 the programs exactly as listed. Don' t add any 
extra spaces. If your VIC gives you an ?OUT OF 
MEMORY error after the data file is read by Pro
gram 1, you can safely delete line 10 and lines 
5000-5100 to p lay the game. Once these lines put 
the machine language into memory, you don't 
need them anymore (but don't S/\ VE the program 
after doing this). 

Modifications For Disk 
The 64 version works on either tape or disk. But 
the VIC programs, as listed, a re designed for tape. 
A few minor changes need to be made for disk. 

In Program 1, change line 5000 to: 

5000 OPEN1,8,0,"CRYSTA LS 03/JAN" 

(This ch ange tells the computer to read the 
data file from disk instead of tape.) 

Jn Program 2, change these lines: 

35 PRINT"GET DATA DISK READY[3 SPACESJH IT 
A KEY TO CONTINUE 

40 OPEN1 ,8,1,"0:CRYSTALS 03/JAN" 

(Line 35 alters the prompt lo read "DATA 
DISK" instead of "DATA TAPE". Notice there is 
no closing quote on the PRINT statement; closing 
quotes are optional in Commodore BASIC, and 
leaving it off saves one byte of memory. Linc 40 
tells the computer lo create a data fi le on disk 



INTERNATIONAL TRI MICRO 
4122 E. Chapmon Ste 30 

Orange, CA 92669 
(714) 7 71-4038 



instead of tape, with the appropriate filename 
expected by line 5000 in Program 1.) 

Page-Flipping 
The animation here is not the usual erase-and
draw method. 

In most games, when you want a character to 
move, you tell the computer where the character 
currently is and where it should be next. The com
puter erases the old character and then draws it at 
the new location. If the screen is fu ll , you can see 
the changes being made, from the top-left corner 
to the bottom right. 

Page-flipping is a much smoother method of 
animation. 

I got the idea from "Alternate Screens" by 
Jim Butterfield in COMPUTE!'s First Book Of VIC. 

Normally an unexpanded VIC uses two pages 
of memory (7680 to 8191) for screen memory. 
Memory location 648 is a pointer that tells the VIC 
where to find the screen. By POKEing 648 with a 
different number, you can change the location of 
screen memory. 

In Tetracrystals, one screen is visible, the 
other hidden. While you are watching one screen, 
the computer is drawing the next picture on the 
hidden screen. When the new picture is ready, a 
couple of POKEs (lines 1100 and 1120) make the 
new picture visible. Then, while that screen is up, 

goes through a delay loop (with the counter HF, for 
"How Fast'') and checks for keyboard input. If one 
of the function keys has been pressed, it takes care 
of what needs to be done. Then, if the CP flag has 
been set, it stops until it gets the "step-by-step" 
instruction. Subroutine 1000 changes the random 
(but melodic) music. The last two SYSes translate 
from the shadow screen to the not-now-visible 
screen and to color memory. Finally; subroutine 
1100 flips the screen memory to the other screen. 

See program listings 011page191. fl 

VIC 20 I COMMODORE 64 
INCOME TAX PROGRAM 

-1983 Forms 1040, 2441 , Schedules A, B, D. G 
- Menu Driven 
-Saves Tax Data on Disk/Tape 
- Optional Printer Output 
-Quick Last Minute Changes 
-Answers "What If" Questions 
- Cassette $49.95/Diskette $51.95 
-Postage/Handling Included 
-VIC 20 Requires 24K Expander 
- Dealer Inquiries Invited 

SEND ORDERS OR INQUIRIES TO: 
UC SOFTWARE • P.O. ~ox 2038 • UNIVERSAL CITY, TX 78148 

the next one is being drawn on the hidden screen. r.=====================================::; 
How The Program Works-
VIC Version 
Line 10 protects the memory for the second sa·een 
and the machine language instructions. It jumps to 
subroutine 5000, which reads the ML instructions 
from tape. 

Lines 13-20 set variables. 
Line 60 jumps to subroutine 1100, which re

stores the screen to the normal loca tion (beginning 
at 7680). 

Line 100 jumps to subroutine 8200 (which 
sets the screen to the usual colors and restores it 
to a 22 x 23 size), then subroutine 6000 (which 
sets up the new screen color). 

Lines 160-197 set up the speed and character 
set. 

Lines 255-395 plant the crystals on the screen. 
Lines 510-795 are the heart of the program

where the crystals grow. First there are three SYSes 
to ML routines. Since the visible screen has been 
cut down to 16 x 16 (256 bytes) and there are 512 
available for each screen, that means there are 256 
bytes below each screen. This is what I call the 
"shadow screen." The first SYS clears the shadow 
screen of the hidden screen. The second SYS con
trols the direct growth (seed to monad, monad to 
tetrad, and so on). The third SYS grows the brand
new seeds. Then BASIC takes over. The program 
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Fulfill the 
expansion needs 
of your computer 
with the 

RAM-SLOT 
MACHINE 

This versatile memory and slot expansion peripheral 
for the Commodore Vic·20 Computer consists of a 
plug·in cartridge with up to 24KBvtes of low power 
CMOS RAM and 3 additional expansion slots for 
ROM , RAM and 1/0. The cart ridge also includes a re· 
set button (eliminates using the power-on switch) 
and an auto s1art ROM select ion switch. 

#RSM-8K, 8K RAM + 3 slots . . .. . . . s 84.50 
#RSM·16K. 16K RAM + 3 slots . . .. S 99.50 
#RSM·24K, 24K RAM + 3 slots . .. . $119.50 

We accept checks. money order, Visa/Mastercard. Add 
$2.50 for shipping, an addi tional $2.50 for COD. Mich· 
igan residents add 4% sales tax. Personal checks
allow 10 days to clear. • Tradernar~ or Commoaore 

~ELECTRONICS DESIGN CORPORATION 
3990 Varsily Drive • Ann Arbor. Ml 48104 • (313) 973-6266 
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• 

• Ful ly screen-oriented 

• Horizontal and vertical scrolling " • • 

e Terminal mode - never seen before on a wordprocessor 

• Supports Commodore disk and cassette handling 

• lmbedded commands 

...... .. 

BLIZTEXT ·- SUPER WORDPROCESSOR 
for the Commodore·64 

- O N SALE NOW! -

• Fully screen-oriented, up/dawn, left and right 
scrolling - Upper and lower case 

• More than 70 commands 
• Full 1/0 compatibility with Commodore peripherals 

UpperandlOVJtrC4Se 
• Works with ptactocally every printer on 1he markll, 

user delin1blc prin1er conu ol commends 
• INCLUDE command allows handling large lilts 

on up to 4 diskettes or on cassette. 
• Build in terminal software for electronic mail and 

networking. Telecommunications mode, upload and 
download, save on disk or cassette. 

• Dynamic formatting, lmbedded commands 
• Single keyuroke for disk directory and error channel 
• Program comes on disk or ct11se110 

• Double lino 1pocln9, loft and right morgln justification, 
centering, pege numbering, and proctlcally everything 
one expects from o good wordprocossor. 

AVAILABLE NOWI 
Order ft 4965 
Manu1I only (62 pages) 

MACROF IRE -
Editor/Assembler for the Commodore·64 

ON SALE NOW 
AVAILABLE IMMEDIATELY 

S89.00 
S29.95 

One ou1111ndlng tool, consisting of 3 PQWodul elements 
combined Into one etticient program I 

1.) Fully screen-oriented Ed11or lmort than 70 
commands) 

2.1 Very fas1 assembler with macro capability 
3.) Machine Language Monitor 

Assembly can be started from the editor. Translates In 
3 panes. Moro than 1,000 lables. screen orion1ed/no line 
numbers, scrolling, Includes disk tilts. 
Prac1lcally every1hlng the serious mtchlna langu191 
progr1mmer nffds everyday I 
Manu1I only S 19.95 
Order = 4963 S89.00 

ELCOMP PUBLISHING, INC. 
113 Rodrock Lant 
Pomon1, CA 91788 
USA 
Phone: 17141823·8314 
Tole• : 29 81 91 

.. 
.. 

THE GREAT BOOK OF GAMES, VOL.I, 
by Franz Ende 
46 programs for tho Commodore 64 
Introduction to graphics end sound. How to program 
your own games. Walking pictures, animation. high 
resolution graphics, progtamming tips 1nd tricks, hints 
•nd useful subroutlnn for the btglnncr l<ld advanced 
programmer. This book Is 1 MUST for every C-64 owner. 
Come and get It - It's yours for only S 9.95 
Order # 182 128 p191s S9.95 
Programs from the book on disk . 
Order # 4988 S19.95 

MORE ON THE SIXTVFOUR, by H . .C. Wagner 
How to get the mon ou1 of your PQWerful Commodore 
64. Very imponant subroutines, tricks end hints in 
machine language for vour C·64. How 10 modify DOS. 
How to connect a porollol and serial printer, How to 
do1ign your own termln81 program for communication 
and networking. Dig Into l/D for cassotto end disk. 
Order # 183 S9.95 

Progranu from the book on disk 
Order =4989 

NEW PRODUCTS 

S19.95 

Watch out for our new books, software and add-ons to 
come soon. ON SALE NOW! ·· ORDER TODAV I 

How to program in 6502 Machine Language on 
your C-04 • by S. Robtrts (Introduction I 
Order..::184 S12.95 

Commodore·64 Tune-up, Vol . I , bys. Roberts 
How to expand and customize your C·64. 
Order #185 S12.95 

Small Business Programs for the Commodore-64 
by S. Roberts 
How to make money using your C·64 . M1illn9 list , 
lnvolce writing, Inventory. simple wordproc»ssln<J and 
much more. 
Order # 186 S 12.95 

.. 

~•4 
Hardwaro Add·Ons: 

BLIZTEXT is a 
tr.Klemarit of E LCOMP 
PUBLISHING, INC. 

Commodore-64 and 
VIC·20 are trademarks 
of Commodort 
Business Machines. 

Dealer and Distributor 

inquiries are invited. 

Porollol printer Interface KIT Order # 4990 S 10.96 
Direct Connocl Modem KIT Order #4991 A1k t.prlc• 
Universal Experimenter Board Order# 4970 S 9.95 
Expansion Board, space for four ex· 
pe<imenter boardslboard only) Order :4992 S 29.95 

For your VIC·20 
Trldcs for VICs s 9.95 

PAYMENT: check, money order, VISA, MASTER 
CARD, Eurochtck, ACCESS, Interbank 

ELCOMP PUBLISHING, INC 
53 Redrock Lane 

Pomona, CA 91766 
Phone: (714) 623 8314 

Prepaid orders add 53.50 for shipping (USAI 
SS.00 handling for C.D.D. 
All orders outside USA: 1dd 15 % shipping, Califor
nia 'residents add 6.5 " sales tax . 

ELCOMP Computer ISi Pu. Ltd. 
89 Shon SlrHt 
Unlr03-07, Golden Will Auto Ctnlro 
SINGAPORE 0718 
Phone: 3382023, 3388228 
Telex: 6661e 

Telex: 29 81 91 

lng.W. Hofockor OmbH 
T-vornlffntr. 18 
0 ·8150 Holzklrchon 
Wt1t·Germ1nv 
Phone: 08024 / 73 31 
T.,.f,...,.c") GQ "'°' 



• ru1ser 
Thomas Catsburg 

Originally written for 
the Commodore 64, 
"Canyon Cruiser" has 
been adapted for the 
unexpanded VIC-20 as 
well. The game works 
with either keyboard 
controls or a joystick. 

spaceship through a nar
row canyon. The walls 
keep getting closer, natu
rally, so the game keeps 
getting harder. 

Commodore 64 owners 
are usually hungry for 
games. For a long time 
there was not much soft
ware to choose from, al
though the situation has 
improved considerably 
in recent months. 

A 11111/licolorcd aslcroitl approaches Ilic player's spaceship i11 
"Cn11yo11 Cruiser" (64 vcrsio11). 

Starting with this 
basic concept, I improved 
the Commodore 64 adap
tation by making the 
spaceship a multicolored 
sprite and by adding a 
new twist-wandering 
asteroids. The asteroids, 
also sprites, cannot de
stroy your ship. But they 
do add to the visual con-
fusion while passing by. 
In that sense they can be 

There are, of course, hundreds of games writ
ten for the older Commodore PET computers 
available. Using one of the PET emulators on the 
market, many of these games will run with little 
or no modification on the Commodore 64. 

Unfortunately, these games do not take ad
vantage of the Commodore 64's advanced fea
tures-such as sprites, custom characters, and 
synthesized sound. These features just weren't 
avai lable on the PETs. 

Updating An Old Favorite 
"Canyon Cruiser" is an updated version of an old 
favorite on the PET. The idea is to guide your 
96 COMPUTE/'s Gozollo January 1984 

considered an additional hazard. 
The VIC-20 lacks sprites, so all the shapes 

in the VIC version are created with custom 
characters. 

Crulsln' For A Bruisln' 
Canyon Cruiser transforms you into the pilot of a 
new spaceship. Your goal is to test the craft to its 
limits by flying it down the funnel-shaped canyon 
without crashing into the unyielding walls. 

To control the spaceship from tne keyboard, 
steer it left or right with the colon(:) and semicolon 
(;) keys. You can also use a joystick if you prefer 
(on the Commodore 64, plug the stick into port 2). 
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cordco,&ic, ,• s 1me .or your 
computer to grow up. 
/' 
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VIC-20 EXPANDER SALE! 
• BK RAM MEMORY EXPANDER 

(Free $16.95 Game) 
• 16K RAM MEMORY EXPANDER "CARDCO" 

(Free $29.95 Adventure Game) 
• 24K RAM MEMORY EXPANDER 

(Free $29.95 Adventure Game) 
• 32K RAM MEMORY EXPANDER 

(Expands to total memory to 57K (57,000 bytes) 
• 3 SLOT " CARDCO" SWITCHABLE EXPANDER BOARD 
• 6 SLOT " CARDCO" SWITCHABLE EXPANDER BOARD 

RIBBON CABLE EXPANDER BOARD 
(Lifetime warranty) · 

• 40·80 COLUMN BOARD 

VIC 20 

40·80 COLUMN BOARD 

• only 569°0 
• 

$ 69.95 

$ 99.00 

$159.00 

$199.00 

$ 39.95 

$ 99.00 

Now you can get 40 or 80 Columns on your T.V. or monitor at one time! No 
more running out of line space for programming and making columns. Just 
plug in this board and you immediately convert your VIC-20 compu ter to 40 
or 80 columns! Comes in an attractive molded case with instructions! 
List $129.00 Sale $69.00 

$39.00 

$55.00 

$79.00 

$95.00 

$29.00 

$49.00 

FOR ONLY $19.95 you can get a 40-80 Column Board "WORD PROCESSOR" with mail merge 
and terminal emulator PLUS! AN ELECTRONIC SPREAD SHEET (like Visicalc) the word 
processor requires SK-mail merge 16K! Lis t $49.90. Sale $39.90. · it purchased with board 
only $19.95. (Tape or Disk.) 

---------------------------~-Add $3.00 tor pos1age. Add $6 00 tor CANADA. PUERTO RICO. HAWAII l 
I orders WE DO NOT EXPORT TO OTHER COUNTRIES I 
I Enclose Cashiers Chee~. Money Order or Personal Check Allow 14 • 
I days tor dollvory, 2 10 7 days tor phone orders. 1 day express ma111 I 
I Cariado ordors mus1 oo In US dollars We acceo1 Visa and M<1s1 e1· ! 
I Card. Wo Ship C.O.D. -----------------------------

PRDTECTD 
ENTER p RI Z ES iwe tove ouR cusroMeRs1 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382·5244 to order 



8 SANYO MONITOR SALE!! 
• 80 Columns x 24 lines 
• Green text display 
• East to read - no eye strain 
• Up front brightness control 
• High resolution graphics $7900 
• Quick start - no preheating 
• Regulated power 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 
14" 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 AudiofVideo, Sanyo is 
synonymous with reliability and performance. And Sanyo quality is 
reflected in out reputation. Unlike some suppliers, Sanyo designs, 
manufactures and tests virtually all tl:le parts that go Into our products, 
from cameras to stereos. That's an assurance not everybody can 
give you! 

-@SANYO 
OfflCial V'ideo 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 

'~~;~~~;;~:~~:=~==~~~~=~~· I please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII I 
I orders. WE DO NOT EXPORT TO OTHER COUNTRIES. I 
I Enclose Cashiers Check. Money Order or Personal Check. Allow 14 I 
I days for delivery, 2 10 7 days for phone orders, 1 day express mall! I 
I Canada orders musl be In U.S. dollars. Visa · MasterCard · C.O.D. I ·-------------------------· 

PRDTECTD 
ENTER p RI z Es (WE lOVE OUR CUSTOMERS! 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382·5244 to order 



Leaving lite base at the begi1111i11g of n gn111e of "Canyon 
Cruiser" (V IC version). 

The spaceship changes color to warn you 
that the canyon is narrowing. 

At the end of the flight you will be ranked 
according to your skill. There are 11 ranks ranging 
from "Starter" to "Han Solo." If you want, you 
can change these ranks to anyth ing you want by 
loca ting these lines in the program and modifying 
them. (But be sure to get the program working as 
published before tinkering with it.) 

See program listings on page 188. (/JJ 

64K MEMORY 
FOR T H E uv1c 20 

(§Cil 
ANNOUN CES 

THE ULTIMATE 0VIC 20 MEMORY! 

• THE 64KV MEMORY EXPANSION MOOULE W / 24K OF NORMAL EX
PANSION + 40K ADD"L FOR PROGRAM OR DATA STORAGE. BOOSTS 
MEMORY TO ALMOST 70.000 BYTES. ALMOST TWICE THE USABLE 
MEMORY OF THE •c...a. ALL SK BLOCKS ARE SWITCH SELECTABLE 
AND WRITE PROTECTASLE THE ENTIRE UNIT DRAWS ONLY 250 MA. 
THE 64 KV HAS A GOLD PLATED EDGE CONNECTOR AND IS HOUSED 
IN A DISTINCTIVE SLACK CASE ALL THIS AT A PRICE YOU CAN AF
FORD 

$139.95 
ALSO NEWLY RELEASED FROM LETCO 

• ROM ACCESSORY FOR OUR 6<1KV TO MAKE IT EASY TO PROGRAM 
BASIC TO USE ALL MEMORY AVAILABLE INSTALLED NEW OR ADDED 
TO THE LETCO 64KV $29.95 

• DELUXE 4-SLOT EXPANSION CHASSIS WITH EXPERIMENTERS 
SLOT FOR BLOCK AOORESS CHANGES. SEPARATE POWER SWITCHES. 
FUSE. AND A RESET SUTTON FOR THE ·vie. $39.95 

• CUSTOM PLASTIC CASE TO FIT •v1c·s EXPANSION SLOT. GREAT 
FOR YOUR CREATIVE HOME PROJECTS HAS HOLE FOR DIP SWI TCH. 
7'/4' x 5'h" x "/10" lNO 80AROJ. $9 95 

WRITE: 
LUCO, DEPT. GA 
LEADER ELECTRONIC TECHNOLOGY CO. 
7310 WELLS AO. 
PLAIN CITY, OHIO 43084 

OR CALL: 1·814·1173· 4410 
WE ACCEPT VISA. MASTERCARD. CHECK OR MONEY ORDER FOR CHARGE ORDERS 
PLEASE INCLUDE ACCT, NO .. EXP. OATE, ANO SIGN, 

90 0/IY UMITEO WARRllNTV ON ALL PRODUCTS 
OHIO RESIDEN TS AOO 5'1b SALES TAX 

• REG TM OF C.ll.M INC. 

' 

PO Bux 207, C<1nnun f.111,. MN 55009 (51171 211:1.41121 



llGTORY SOFTWARE 
llTBODUGBS 

llnlllOBPBOSIS S19.96 
You stumbled Into the nest of the Cyglorx 

and find yourself fighting ott robot tanks 
guarding the Cyglorx eggs. You think you 
have everything under control and then 
the eggs start hatching. Commodore 64 
version features 4 different screens. 
Available for COMMODORE 64 and VIC-20. 
Ployed with JOYSTICK. 

CBDTOB'S Bl;..=...;:ID= l =-B ___ S1_9._96 
The creator assembled a massive army of robots and Insects 

to take revenge on the earth. Destroy Insects, gel treasures, and 
get the neutron bomb deactlvalor. Bottle robots and destroy the 
neutron bomb before It annlhalites your city. Miss and you must 
face the mutants. Features 4 different screens. 
Avolloble for COMMODORE 64. Ployed with JOYSTICK. 

LIBYBllTB or TIE CBBITOB $19.96 
Journey Into the most complex and dangerous fortress ever 

build by the creator. You wlll encounter deadly robots, skulls, 
lakes. avalanches. false creators, and a creature who roams 
256 rooms relentlessly pursuing you. 
Avolloble for COMMODORE 64. Ployed with JOYSTICK. 

An adventure In the Old West. Journey bock with us Into 
the days of Jessie James and Billy the Kid where the only 

form of justice was a loaded revolver and a hangman's noose. 
In this full-length text adventure. you 
play the role of Bounty Hunter, battling 
against ruthless outlaws, hostile lndl· 
ans. wild animals and the elements of 
the wilderness with only your wits and 
your six gun. Average solving lime: 20-
30 hours. If you love adventures, this 
one Is a real treat. 
Avolloble for COMMODORE 64 and VIC-20 
(with BK or 16K expander). Ployed with Key· 
board. 

$14.95 
Earth's surface Is threatened by collapse from a strange 

group of creatures who bore out the earth's crust lo make 
their dens. Your objective Is to enter the creature 's habitat and 
spin the invaders to death. 
Avai lable for COMMODORE 64. Ployed wllh JOYSTICK. 

Programs tor the VIC-20 
and the COMMODORE 64. 

All games available on 
TAPE or DISK. 

All Arcade-Style games 
are packed full of 
MACHINE CODE. 

$19.95 
Climb ladders, avoid the barrels the cra

zy ape is rolling al 
yo u, and rescue the 
damsel. Commodore 64 
version features 4 dlf· 
ferent screens! 
Avoiloble for COMMODORE 
64 and VIC·20. Ployed with 
JOYSTICK or KEYBOARD. 

OBBERS $19.96 
Introducing the first GRAPHIC ADVEN

TURE ever available for the VIC-20 or COM
MODORE 64! With realistic audio-visual effects, 
you explore an old deserted graveyard a nd 
actually see the perils that lie beyond. 
Avolloble for COMMODORE 64 and VIC-20. Ployed with 
KEYBOARD. 

AN $19.96 
Don't let the bullies catch you as you 

gobble the goodies! This program has 8 
screens and still fits In the 

'-'-'•. · ~ standard memory. 
:--.. Avolloble lor COMMODORE 64 

and VIC-20. Ployed with JOY· 
STICK or KEYBOARD. 

Check your LOCAL DEALER or order directly. 
ORDERING: We accept personal checks. money orders. 
VISA and MASTERCHARGE. Charge orders please In· 
elude number and explrollon dote. Overseas orders 
please use charge or hove check payable through o 
U.S. bank. Add $1 .50 postage and handling per order. 
PA residents please odd 6% soles tax. 

VICTORY SOFlWARE INC. 
7 Volley Brook Rood, Paoli. PA 19301 

(215) 296-3787 

l 



COMPUTING 

---for families 

New Family 
Learning Games 

Fred D'lgnazio, Associate Editor 

This month COMPUTE!'s GAZETIE 
is consolidating two previous 
columns-the monthly "Com
puting For Kids" and the bi
montfily "Com1;:mting For 
Grown-Ups"-mto one new 
monthly column, "Computing 
For Families." Each month, 
Computing For Families will 
cover topics of interest to all 
members of home-computing 
families, both young and old. 
And as before, the column 
will be written by Fred 
Drlgnazior himself the head of 
a home-computing household. 

These colorful designs and /he 011es 011 
following pages were created with 
Spilmakcr Software's Delta Drawing . 
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Ambushing The Mallman 
When I was a kid I used to belong to all sorts of 
mail-order book clubs. When I knew a book was 
coming I would rush hon:'e from school or spend 
an entire Saturday prowling around my front . 
yard waiting for the mailman to pull up our dn~e
way. It was a great fee ling when he brought a big 
box addressed to me. I knew that a new book was 
inside the box. It d idn't matter that I could never 
remember what book I had ordered. That was 
part of the fun. . . 

Now I have two children (Catie, 8, and Enc, 
4) who have followed in my footsteps. Catie and 
Eric get as excited as I did about receiving packages 
in the mail, and they are as good as I was at am
bushing the mailman. On Sa~ur~ay mom~ngs, 
they lie in wait behind two big pm~ trees JU~t out
side the porch door. When the mailman arrives 
they spring out and grab all his p~ckages and run 
into the house. They reach the hvm~ room, and 

they start ripping the packages apa!t. 
But do you think they are looking for books? 
Nope. They are looking for new computer 

learning games arriving in the mail. And they act 
like wild things until they unwrap_ the ga~es, load 
them into the computer, and begm playing them. 

Champions And Cheerleaders 
Here, below, is a group of seven games that capti
vated me and my family. They ar~ r~markably . 
diverse and quite varied in the thmkmg and skill 
they demand from the human player. But t~1ey 
are similar in four key traits. First, they are iust as 
much fun for adu lts as they are for kids. Second, 
they can be played at many d ifferent levels, so, . 
with help from an adult, even a toddler can_ benefit 
from them. Third, the games are constructive and 
nonviolent. They let fam ilies build th ings rather 
than train them in creative destruction. Fourth, 
the games arc much more fun when people play 
them together. 

All these games encourage interaction among 
family members, schoolmates, and friends. At 
our house we almost always play the games to
gether. The approach we use is to have one person 
step forward as the sta lwart champion and have 
the other family members be coaches, cheer
leaders, and the peanut gallery. At the end of 
each game we rotate all the roles. 

Playground Or Swamp? 
It was interest ing to see Eric and Catie approach 
these new games. They never want to read any 
directions before sta rting. They equate direction
reading with "adult," "slow," "dense," and 
"boring." On their own, they never read direc
tions-unless they appear on the screen. They just 
boot up a disk or plug in a cartridge. Then they 
start madly pressing buttons or swiveling a joy
stick or game paddle. Pretty quickly something 
begins happen ing. Then it's "play it by ea r" all 
the way. 

This sort of approach makes me very nervous. 
Nevertheless, 1 usua lly climb aboard for the ride, 
just to see where we'll all end up. 

Most of the time, the kids wander through a 
program--{I/ a gallop-and usually figure out 
what's going on. Then they begin playing with a 
passion. 

But sometimes thei r approach is akin to 
turning down a bli nd alley and running, full
speed, into a brick wal l. Then, with their noses 
out of joint, the kids turn around to me and an
nounce, "Daddy, this is a dumb game!" 

And, that's that. When the computer doesn't 
respond, when my kids fee l powerless and out of 
control, they abandon the game. It's li ke watching 
their playground turn into n yucky swamp. While 
it's still a playground they love to race around 
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and use the equipme nt. But when suddenly the 
ground turns into sticky g lue, the kids feel 
para lyzed . 

I used to think they had reached a real dead 
end. Now l look a l it as an opportunity to s tart 
doling out some game rules and special " power" 
buttons that get the game moving aga in and put 
the kids back in control. 

Pipes 
PiJll'S is ava ilable on ca rtridge for the VIC-20 
(529.95) or the Commodore 64 (534.95). It won 
the 1983 CES (Consumer Electronics Show) Soft
wn rc Showcase Award for Home Education. It is 
made by: 
Cr('(l/il1e Software 
20 I Sr111 A11to11io Ci rel I' 
Mo1111/ai11 View, CA 94040 
(408) 745-1655 

Pipes is a ga me that never turns into a swamp. 
When the program begins there is n p lumber, a 
house, and a water supply tnnk on the display 
screen. On the far right is a pipe facto ry with bins 
fu ll of pipes of all shapes. 

My kids were puzzled by Pipes at first. But 
thnt didn't stop them from leaning on the joystick 
and racing the little plumber around the screen. 
They learned how lo use the "radar" display- a 
little window in the corner o f the screen that le ts 
yo u sec the plumber, the house, the water tank, 
and the pipe factory, all al the same time. And, 
by randomly pressing the joystick buttons, they 
d iscovered they could buy pipes from the factory 
and hook them up to the house and the water tank. 

The firs t couple of times we played the game 
the kids crea ted some pretty wei rd plumbing. 
Pipes squirreled ou t of the house, then 
corkscrewed, pirouetted , nnd pretzeled them
selves into oblivion. We found out how to turn on 
the water supply (by pressing the V key on the 
computer) and squirted waler all over the ground 
with ecologica l abandon. 

Eventually we ended up with some pretty 
decent plumbing. The pipes went in efficient right 
angles out of the water tank and into the house. 
When we turned on the water, it flowed in a direct 
route from the tank lo the house. 

After hooking up the plLm1bing to one house 
had become a snap, we graduntcd to a whole 
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neighborhood with up lo fi ve ho uses. We even 
figured out how to do the plumbing with the 
cheapest pipe and save the most money. 

Now the kids mostly play Pipes alone. The 
other day I went into the dining room and found 
Eric busy building a circu1ar pipe network out of 
the water tank. I frowned and screwed up my face. 
"Why would you want to do Lhat?" l asked him. 

"Because," he sa id, no t looking up, "this 
way the wa ter never goes away." 

Delta Drawing 
My daughter Catie and r reviewed the Apple ver
sion of Delta Drawi11g in the June 1983 issue of 
COMPUTE! Magazine. Now Spinnaker Software has 
released Delta Drawi11g on cartridge for the Com
modore 64 ($39.95). You can reach Spinnaker at: 
Spi1111nker Software Corporal io11 
215 Firs/ St reel 
Cambridge, MA 02142 
(617) 868-4700 

The Commodore 64 version of Delta Drnwi11g 
is s ignificantly more powerful than the earlier 
Apple version. And the Apple version was a 
knockout. 

Catie and I found Delta Drawi11g to be a lot 
like Logo-only upside down! To make the Logo 
turtle do something you have to define a proce
dure (or program) and type in lots of one- or lwo
lette r commands. Then, when you' re all done, 
you have lo type the procedure name to make the 
turtle do its tricks. 

This kind of programming is called delayed 
gra tification. It requires a lot of patience-espe
cially when you are only four yea rs old. 

Della Drawi11g is jus t the opposite. The payoff 
comes al the beginning n11d al the end. Here's a 
typical session with Eric: 

Eric plugs the Delta Drawing ca rtridge into 
the Commodore 64, and, a mome nt later, a triangle 
a nd a blinking dot appea r in the center of an e mpty 
screen . The triang le is "DeeDec" the turtle. The 
dot is DeeDee's tai l. DceDee uses her tail to draw. 

Eric starts DeeDee o n a trip across the screen 
by pushing the D key (for Draw). DeeDee moves 
about a quarter of an inch up the screen, then 
stops. Behind her is a white line. 

Eric pushes the D key again, then the R key 
(for turn right 30 degrees) three limes. Then he 



COMPUTERS ARE CREATINGJOBS 
FOR NR/-TRAINED PEOPLE 

IF YOU'RE SERIOUS ABOUT 
MAKING MONEY IN 

MICROCOMPUTERS, 
NRI IS SERIOUS ABOUT 

SHOWING YOU HOW. 
The U.S. Department of Labor 

projects job openings for quali

,...- -------

fied computer technicians will '-----. 
soon double. International . Q ;. 
Resource Development, Inc., 
estimates a 6000/o increase ~ 
in these jobs in a decade. 
And most of these will be new 
jobs, created by the expanding 
role of computers. 
NEVER HAS THERE BEEN A 
FASTER-GROWING FIELD 

OF TECHNOLOGY. 
Many people are afraid of . . . 

losing their jobs to computers, meal aspects of al~ kinds of m1cro
but thousands of jobs will be ere- computers and microprocessors. 
ated for those who are prepared LEARN IN YOUR SPARE TIME. 
to meet the challenge. NRI trains you in your own 

With NRI training, you'll be home, at your convenience ... no 
prepared. You can have a profi t- classroom schedules to meet, no 
able, exciting future as an expert need to quit your job. As a class 

who can handle of one with complete course 
- - - - the opera- materials and the backing of a 

tional, pro- staff of professional electronics 
gramming instructors, you'll get extraordi

nd tech- nary hands-on training on the 
test, most popular microcom
puter: the new TRS-80™ Model 
4 with Disk Drive. Designed to 
perform diverse personal and 
business functions and accept 
more software, the TRS-80 is 

experience. You'll build circuits ... 
from the simplest to the most 
advanced ... with your NRI Discov-

ery Lab~ You'll use a profes
sional 4-function LCD digital 
multimeter for analysis and 
troubleshooting. With NRI 
training you'll explore your 
computer's registers, mem
ory and input-output ports. 
You'll even write programs 
to control the circuits you've 
designed and built. You'll per

form hundreds of challenging 
experiments, always backed 
by a full-time faculty ready 
to help you personally. 

When your NRI training 
is complete, you'll be a computer 
technician, ready for your first 
job - servicing, testing or pro
gramming all types of microcom
puters - in a rewarding and chal
lenging new career. 

THE CATALOG IS FREE. 
THE TRAINING IS PRICELESS. 

Send the coupon today for 
your FREE 104-page catalog. It's 
a valuable guide to opportunities 
and training in the high-tech rev
olution. You'll see how easily you 
become part of the growing high
tech world of microcomputers. If 
the coupon has been removed, 
write: NRI, 3939 Wisconsin Ave., 
Washington, DC 20016. 

yours to keep. r.- - - - - - - - --- ~m NR/ School of Electron/ca LEARN HOW McGraw-Hill Continuing ro USE, I , · Education Center 
r./'.j PROGRAM c-.J. "' 393~ WisconsinAvenue 
~~ AND SERVICE I. M • Washington, o.c. 20016 
•~ ' ~ STATE-OF· We'llgJve you~omorrow. ...... '?f-~ THE ART The catalog Is free. 
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YourNRI course wlll Include thetMWTRS·BO M odel 4 
with Diii! DrlYe or the TRS-80 Color Computer wtth 
NRI Computer Acceu Card ... plua a profea/Olllll LCD 
multlmeter, NRI D/9covery Lab 1111d hundrem of dem
on1 tmtlon1 ond experiments. lt'I all yours to l<eop. 
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pushes the S key. 
Eric has made DeeDee do something sign ifi

cant by pushing just five buttons. First, he has 
made DeeDee move and draw a line~as soon as 
he presses the button. (This is called immediate 
gratification.) 

Second, he has just created a program. The 
program is extremely simple, but it will act as a 
bu ii.ding block for the shapes that Eric is planning 
to make DeeDee draw next. 

Eric saves his program by pressing the S key. 
(At this point Eric's daddy likes to press the T
Text-key to see the actual commands Eric has 
given DeeDee. This reassures Eric's daddy that 
Eric is, in fact, creating a real program. Eric, how
ever, is confident that he is programming even 
without seeing the list of commands. He can see 
that his programs are working by watching 
DeeDee whiz around the screen drawing the 
sh apes he has dreamed up.) 

When Eric presses the S key the screen goes 
blank and DeeDee reappears in the home position. 
With only a moment' s hesitation, Eric presses the 
X and the 1 buttons to run Program 1. DeeDee 
spurts forward two paces and turns right. Behind 
her is the straight line. 

Eric presses the X and 1 buttons three more 
times. When he is done DeeDee is back in her 
home position. She has just drawn a square. Eric 
types the R button to turn DeeDee 30 degrees to 
the right. Then he types an S to save his second 
program. 

Next Eric presses the X and the 2 keys seven 
times to run Program 2 seven times. When he is 
finished he smiles. DeeDee has just created a 
flower made up of little boxes rotated around a 
central axis. 

ls Eric done? Not yet. He likes flowers so 
much he wants them all over the screen, and he 
wants them in different colors. He presses a couple 
more keys and colors the flower petals orange 
and blue and green. Then he presses the M button 
and holds it down. DeeDee scoots up the screen. 
Eric presses the S button to save his third program. 

Now he's finally ready to do his picture. To 
make the picture he uses the building block Pro
grams 1- 3 that he has just created. To fill the screen 
with colorful flowers, he has to press only two 
keys: the X and the 3. Each time he runs hJs third 
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program, DeeDee draws a flower, colors it in, 
then zips to a new part of the screen. 

Pretty soon Eric and DeeDee have filled the 
en tire screen with flowers. Eric is done. He gets 
up from the computer and goes looking for his 
fami ly to show off his latest creation. 

The Tip Of The Iceberg 
Delta Drawing is a spectacular lea rning game. I 
have described only a tiny bit of what kids can do 
with it. But the neatest thing about Delta Drawing 
is that children can explore all its powerful fea
tures, or they can spend hours on a single part of 
Delta Drawing and still not exhaust it. The program 
is made for children to explore. And if my children 
are any guide, they love doing it. 

Kids On Keys 
Kids on Keys is available from Spinnaker Software. 
The Commodore 64 disk costs $29.95; the Com
modore 64 cartridge costs $34.95. 

Kids on Keys is one of those programs tha t my 
family ought to Uke. lt- teaches all sorts of good 
things like the a lphabet, shapes and colors, 
problem-solving, and, last but not least, the com
puter (or typewriter) keyboard. 

It turns out that my family really does love 
Kids 011 Keys, but not because it teaches all that 
sound educa tional stuff. We love it for lots of little 
intangible reasons, like the neat music it plays. 
Or like the little person who wrumsically floats up 
and down in a balloon. Or the way the letters we 
correctly identify make a loud BURP! and crumble 
like cookies. Or the funny way the cats, rabbits, 
boots, and faces fly off the screen after we correctly 
identify them. 

Somehow, subtly, and disarmingly, Kids on 
Keys is charming. So we all love to play it. (Even 
though some of us are 34 years old, and we're 
supposed to already know our alphabet.) 

And for those adults out there who are sn ick
e ring in their sleeves, I dare you to try Kids on 
Keys, Game 3, Level 4. Just try to guess all those 
fragmented shapes, especially after they have 
changed color and scrambled their positions. Let 
me tell you, it is no laughing matter. Especially 
since the key word is quickly fading away. 

How well-developed is your skill of pattern 
recognition? Play Kids 011 Keys, and you'll find out. 



Now you can learn to code in BASIC and develop 
advanced programming skills w11h graphics. spr11es and 
music- visually. You learn by in1eract1ng wilh CodcPro-
64. a new concept 1n inleractive visual learning. 

SEE PROGRAM EXECUTION 
Imagine ac1ually seeing BASIC su:uemenis execute. 

CodePro-64 guides you lhrough s1ruc1ured examples of 
BASIC program segmen1s You enter 1he requesled data 
or lel CodePro-64 do lhe 1yping for you. (II will not let you 
make a rrnstake.) 

Alter entering an example you invoke our exclusive 
Basic View•• which shows you how the BASIC program 
example executes. 

You slep through and actually see lhe execution of 
sample program s1atemon1sby simply pressing tho space 
bar CodePro-64 does 1he rest 

You see s1atemen1s w11h corresponding now chart 
graphics and vanable value displays. You learn by visual 
examples. • 

EXTENSIVE TUTORIAL 
CodePro-64 's extensive lutoriaf guides you lhrough 

each BASIC command, program statement, and function. 
You get clear explanatrons. Then you enter program 
s1atemcn1s as 1nteractrvo examples WhOre appropriate, 
you invoke Bas1cV1ew 10 see examples execu1e and 
wa tch 1ho1r llow cha11s and variables change 

By seeing graphic displays of program segment oxecu
uon you learn by visua l example You learn faster and 
grasp programming concepts easier w11h CodePro-64 
because you immedia1e1y see the results of your rnput. 

You control your learning You can go through lhe tulor
ial sequenlially, or return to the main menu and selacl 
d1fleren11oplcs. or uae keywords 10 selecl language olO· 
moms 10 study You can pago back and forth bo1ween 
screens w11h1n a 1op1c al Iha louch ot a 1unc11on key 

NEW! For the Commodore 64TM 
ANNOUNCING 

CodePro-64™ 
A new concept in 
interactive visual 

learning . .. 

CodePro-64 lets you follow your interests and prac
tice wilh in1erac1ive examples. Bui you can never gel 
"losl". Fl •11111 always relurn you to the main menu. Once 
you have practiced and mastered the BASIC language 
elemenls you move on 10 more advanced concepts. You 
learn about sprite and music programming. 

SPRITE GENERATOR & DEMONSTRATOR 
CodePro-64's sprile gonerator lets you define your 

own sprites on lhe screen. You learn how10 define spriles 
and what data values correspond to your sprite delini· 
lions. (You can lhen use these values to write your own 
programs.) You can easily experiment with ditterenl deli· 
nitlons and make changes to immedialety see the effects. 
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We atso help you learn 10 program with spriles by giving 
you a sprile demonstrator so you can see lhe etlect of 
chang109 reg1s1er values You can e.xpe11men1 by moving 
your spn1e around 1n a screen segment. change its color 
or pr1or11y. and see the effects ol your changes You learn 
by visual examples 

MUSIC GENERATOR & DEMONSTRATOR 
To teach you music programming CodePro-64 gives 

you an 1n1eract1ve music generator and demonslrator. 
F11s1 we help you set all your SID parameters (attack/ 
decay. sustain/release. wavelorm, 01c.). Then you enter 
no1cs 10 play and we show your tune graphically as It 
plays, note by note. on lhe scale. You learn by seeing and 
hearing lh() resulls of your Input. 

OUR GUARANTEE 
We guarantee your aatlafacUon. Yoo must be 

sa11s!icd with COdePro•64 for the Commodore· 
64 Try ii for IO days and 1f for any reason you are 
nol sa1istied return 11 to us (undamaged) for a lull 
refund, No rlak. 

Our music demons1ra1or lets you experiment w11h var· 
1ous comb1na11ons ol music programming parameiers 
and hear lhe resulls You can quickly modify any of the 
SID register values 10 hear lhe eflec1s ol lhe change. For 
example. you could easlly change waveform and auack/ 
decay values While holding all other SID values cons1an1 
By seeing your 1npu1 and hearing lhe resul1 you quickly 
learn how 10 crea1e new musical sounds and special 
sound eflects 

AND MORE .. . 
We don·1 have enough space 10 1ell you everything 

CodePro·64 oilers. You need 10 see tor yoursell BASIC 
lulorials, graphics. sprites. music. keyboard review. sam
ple programs- lhe main menu shown above gives you 
1us1 a summary of the cen1en1s ol this powerlul educa • 
l ronal product 

Whelher you're a beg1nnrng programmer or an oxperl· 
enced professional. CodePro-64 will help you improve 
your Commodore 64 programming skills We're sure 
because CodePro-64 was developed by a team ol two 
profess1enals w11h over 25 years ot sollwarc development 
experience. 

CodePro-64 1s a protess1ona1 qua111y educa11ona1 pro
gram tor the senous sludent of personal compu1ing. And 
il's fully guaranteed. Order yours loday 

HOWTOOROER 
Order your copyol CodePro·64 today by mall or phone. 

Sond only $59.95 plus $3.00 shipping and handling 10: 
·~,,)I ,/ J SYSTEMS MANAGEMENT ASSOCIATES ........ W 3700 computer Drive. Depl. CA 

Raleigh, N C. 27609 

Available on diskette only. Mas1erCard/VISA ac
cepted. For faster service on credil card 01ders call 
(919) 787. 7703. 

Commodore 64 is a tradomark of Commodore Business 
Machines. tnc, 
Ad no. 733, Copy11gn1 1983, SMA 
Dealer Inquiries lnviled. 



Alphabet Zoo 
Alplznbet Zoo is also available from Spinnaker Soft
ware. The Commodore 64 disk costs $29.95; the 
Commodore 64 cartridge costs $34. 95. 

Alplrnbet Zoo is a trip-a trip into a dark maze 
filled with colorful glowing letters. At the heart of 
the maze is a fox or a vase o r a bottle of ink or a 
pair of socks (or dozens of other objects). Your 
goa l is to guess the firs t letter in the object's nan1e 
(like " f" for fox or "s" for socks). Then you run 
.hrough the maze and chase down that letter. 
The letter skulks around the maze trying to elude 
you, but you can enter special doonvays and take 
shortcuts through the maze. When you capture 
the letter, the computer plays a musical tune, you 
win points, and you get plopped down in a new 
maze with new letters and a new object. 

Alphabet Zoo is very flexible. You and your 
: hild can play alone or together. You can choose 
to chase down capital letters, lowercase letters, or 
1 mixture of both. Also, you can graduate to game 
2 where you have to chase down entire words 
that match the picture in the maze's center. 

There are six levels in each game. This lets 
your child work on different types of letters and 
words: easy and difficult consonants, vowels, etc., 
and words of anywhere from two to nine letters. 

Alplinbet Zoo is a valuable garne fo r you a nd a 
child to play. It teaches all sorts of reading read i
ness skills, including lette r recognition, letter se
quence, and letter sounds. And having to chase 
the letters around the maze helps children develop 
fine motor skills that they will need when they 
Jegin writing. 

All these things are terrific, but I've saved the 
best pa rt for last. When you sta rt each new trip 
into the alphabet maze, you gel to choose your 
own player-creature. And the crea tures are hi la ri
ous. One is a plump, pumpkin-like happy face. 
Another is a little, excited monster who keeps 
jumping up and down. 

All the player-creatures a re very lovable. 
Making them hop and bump their way around 
the maze hunting letters is a big part of the game's 
charm. And that's the secret of a good game. The 
game has worthwhile goals and desirable rewards. 
But it's also fun just playi ng. You and the child 
will still enjoy yourselves even if you never do 
track down one of those tricky le tters . 
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Cosmic Lile 
Cos111ic Life is ava ilable from Spinnaker Software. 
The cartridge fo r the Commodore 64 costs $34. 95. 

Cosmic Life originated long, long ago, in the 
mists of time, before the Apple, before the PET, 
and before the TRS-80. 

ln that long-ago lime there was a math wizard 
named John Conway. Conway created a game 
ca ll ed Life. In Conway's little world, creatures 
li ved according lo three very simple rules: 

• Survival 
Every creature with two or three neigh
bors was happy and su rvived until the next 
generation. 

• Dea th 
When a creature was surrounded by four or 
more neighbors the crea ture felt overcrowded, 
became sad, and died. If the creature had 
only one neighbor or no neighbors at all, the 
creature became lonely and died . 

•Birth 
Whenever three crea tures got together and 
shared an empty space, they produced a new 
creature for the next generation. 

Conway published his game of Life in Scientific 
A111ericn11 over ten yea rs ago. But it wasn't until 
recently that Ken Madell, the author of Cosmic 
Life, showed Spinnaker tha t he could convert 
Conway's intellectual parlor game into a fun com
puter learning game for kids and adults. 

The creatu res in Cos111ic Life are known as 
Digi-Bugs, cute little Pnc-Mn11-like creatures. They 
arc born, they live, and they die accord ing to Con
way's original rul es. 

When you play Cos111ic Life you begin with a 
bnrrcn, uninhabited planet. You pilot a joystick
controlled spaceship down to the planet and begin 
seeding it with Digi-Bugs. 

Then prepare to be entranced . Digi-Bug col
onies start popping up all over the screen. The 
little creatures grow, multiply, dwi ndle, and dis
appea r, right before your eyes. 

You can set everything in motion, then retreat 
to a cloud to watch the action, or you can dive 
your spaceship back down and continue to seed 
the planet's surface w ith new Digi-Bugs. 

Pretty soon you will develop a real affection 
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fo r the little creatures. You will learn what patterns 
help them grow and which patterns make them 
sad and vanish. 

Something happens each Oigi-Bug day. Each 
day lasts about four seconds. You can create a 
game of anywhere from 10 to 250 Oigi-Bug days. 
At the end of each day the computer scores points 
based on how many Digi-Bugs are currently living 
on the planet. Your goal is to create settlement 
patterns for the Oigi-Bugs that make them happy, 
fruitful, and fertile. But you have to keep a balance. 
If your Digi-Bug planet gets too crowded, the 
Digi-Bugs wi ll s tart disappearing aga in. 

Up For Grabs 
Up for Grabs is also available from Spinnaker Soft
ware. The program costs $39.95 and comes on a 
ca rtridge for the Commodore 64. 

Up for Grabs is supposedly for kids eight and 
up. But it is an instant swamp for kids, and maybe 
fo r adults, too. This is not to say that the program 
is not fun, because it is fun. But Up for Grabs is not 
an intuitively charming game like the other games 
above. It takes lots of practice and you'd better 
read the instruction book if you want to know 
what's going on. 

Up for Grabs is a n electronic Scrabble game. A 
cube spins around in the center of the screen . On 
each of the cube's faces is a letter. The letter rotates 
around, in view, then disappears. When the cube 
face comes a round the next time, a new letter has 
replaced the old letter. 

You pick a letter by pushing the button on 
your joystick. An arrow appears and points, in 
tum, at each of the letters on the cube that a re 
visible. When the arrow points at the letter you 
want, you press the joystick button again. 

There arc four letter boards fo r up to four Up 
for Grabs players. O nce you have chosen a le tter, 
you can place it on one of the squares on your 
board by manipulating a row pointer and a column 
pointer. , 

When Catie and I first tried playing Up for 
Grabs without reading the directions, we got 
nowhere. 

Late r, my wife Ja net and I played. Janet spent 
most of the firs t couple of games fuming and 
fussing at the computer . She claimed it was 
s tealing her letters, putting them on the wrong 
squares on the board, and substituting other let
ters for the ones she'd chosen. 

I had the same problem. 
But then things started improving. We got 

better at manipuJating the lette rs and the game 
boards. All of a sudden, we were hooked. We 
played game after game. 

We kept playing. I looked at my watch. It 
was ten o'clock, it was a school night, and the 
kids were upstairs noisily dismantling their bed-
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rooms. But Janet and I played on. 
If you like Scrabble and you are a patient 

learner, you' ll like Up for Grabs. 
Tonight I'm going to ta lk to Catie. I' m going 

to try to persuade her to give the game a second 
chance. I think it's worth it. 

Fraction Fever 
Fractio11 Fever is available from Spinnaker Software. 
Jt costs $34. 95 and comes on a cartridge for the 
Commodore 64. 

This is one of the most frustrating ye t most 
addictive games I have ever played. (Spinnaker 
recommends Fractio11 Fiver for people eight and 
up. Fraction Fever, Up for Grabs, and Cosmic Life 
are the first three games in Spinnaker's Family 
Learning Game seri es.) 

The game is not a swamp, it's just so da rned 
tough! 

When you enter the world of this game you 
become a little person on a pogo stick. You sta rt 
bouncing the pogo stick around on the bottom 
floor of a crazy, 20-floor building. 

As you bou nce the pogo slick, using your 
joystick, you discover boxes benea th the floor a t 
in tervals. The boxes, some fi lled and some empty, 
re present frac tional quantities. Your goal is to 
find a group of boxes that matches the fr~ction 
hovering in the top-center part of your screen. 
For example, let's say the fraction is Y2. You would 
bounce your pogo stick until you found, say, four 
boxes together where two boxes were full and 
two were empty. When you bounce onto the 
square with these boxes you press the joystick 
button. 

A neat thing happens. A fractio11 elevator 
springs out of the floor, picks you and your pogo 
stick up and ca rries you to the next floor. You 
bounce off the elevator and begin hunting boxes 
to match with a new fraction that is d isplayed at 
the top of the screen. 

One of the best features of this game is the 
pogo radar. The little radar screen shows the floor 
you are on and the floor above and the floor below, 
each in a diffe rent color. 

The radar is important because you ca n use it 
to estimate where you will find the boxes to match 
the fraction. The boxes are like distance markers. 
The fraction they represent is equal to the portion 
of the whole floor you have traveled, measured 
from left to right. For example, if you are trying to 
find boxes representing 3/ 1, you can locate your 
little pogo-stick person on the rada r, then bounce 
him three-quarters of the way along the fl oor to 
the right. 

When you find the boxes-four of them, three 
fu ll; or, perhaps, eight of them, six of them fu ll
you have th ree visual matches for a particu lar 
fraction. Firs t, you have the fra ction itself (%) in 
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the upper part of the screen. Second, you have 
the four boxes (three full out of a total of four). 
And, third, you can see the little pogo slick on 
the radar, and it is exactly three-quarters of the 
way along the noor (measured from left to right). 

The radar is also important because it warns 
you that holes in the noor are close by. If your 
pogo-stick person drops through the hole, he 
falls to the next floor below. This doesn't hurt 
h im, and he can summon the fraction elevator to 
go back up by matching a new fraction to new 
boxes. But he can only fa ll ten times. After that he 
runs out of pogo s ticks. 

Where did the ho les come from? The only 
way to get points in this game is by punching 
holes in the floor with your pogo stick. You get 
points each time you punch a hole in the floor 
over a set of boxes tha t do not match the fraction 
thal is appeari ng on the screen. 

Bu t watch out. You have to punch a nd run, 
or else you wi ll drop through the hole you jus t 
created and fa ll down to the floor below. 

And there's the rub. Those holes a re a darned 
nuisance. The firs t few times I played Frnctioll 
Fever I deliberate ly punched lots of holes to score 
lo ts of points. But then my floors had holes every
where, and I ended up fa ll ing down a hole before 
I could find the correct boxes and ca tch a ride 
upward on the fraction elevator. 

So I changed my tactics. I tried to get to the 
topmost (20th) floor firs t. Then I planned to work 
my way backwards, punching holes and falling 
through the floor. 

This tactic worked fine until the 16th floor. 
Then the boxes changed to partly fi lled beakers. I 
had to see if the current fraction matched the 
amount of liquid in the beakers, and then check 
to see if the partly filled beakers matched the por
tion of the floor I had traversed. By the time I went 
through all this estimating and guessing, my time 
would run Gut a nd I wou ld have to hop off the 
current floor (or fall through a hole) a nd drop lo 
the floor below. Then the timer would s tart again 
and I would try to match the fraction, the beaker, 
and the floor, and ca tch another ride upward on 
the fraction elevator. 

Unfortunately, 1 kepl liming out a nd fa lli ng 

through holes faster than I could estimate fractions. 
Pretty soon I was back near the bottom of the 
building with no more pogo s ticks lo bounce on. 

Now I' m a veteran of Frnctio11 Fever. Even so, 
I've never made it pas t the s ixteenth floor, and 
I've neve r scored over 16 points. 

But I' m going to keep trying. And because 
I'm persis ting, I' m becoming a better fraction
guesser and a better pogo s tick bouncer. 

I just wish that Tom Snyder, the designer of 
this game (along with other Spinna ke r best sellers, 
such as In Senrcli of tlie Mos/ A111nzi11g Tiiing and 
Snooper TroOJIS), would have been more generous 
with his point allotment. After scoring thousands 
of points with videogames, I found it quite hard 
to be content with scores like 6, 11 , o r 3. 

Also, I would have loved it if Snyder had 
awarded me points for guessing the correct frac
tion ra the r than fo r punching holes in the floor 
w henever I spotted an incorrect fraction (or group 
of boxes representing a fraction). 

Last, I wish tha t Snyder had designed the 
game with several levels, including three or four 
below the level the game operates at now. I can 
live \lvith the knowledge that I've only made it to 
the sixteenth floo r (that's 1'Y20 of all the floors, o r 
%1, o r %, or fou r fu ll boxes out of n tota l of five). 
But it wou ld have made it easier fo r me to get 
Catie and Eric past the first floor. 

I've caught a terminal case of fraction fever. 
Now T' m anxious to pass it on to my kids. G 

p~ 
An income tax program for everyone to use. 
TAX COMPUTATION has been approved for 
COMMODORE'S ENCYCLOPEDIA OF 
SOFTWARE as well as many other directories. 
Your taxes will be completed quickly, easily, and 
to your benefit. 

TAX COMPUTATION Commodore 64 $39.95 
K. R. Rullman v1c 20, T l99/4A $19.90 

8 The cost ol the program ia tax 
4550 Murray # 1 deductible along with part ol the 
Beaverton, OR 97005 coat or your computer. 
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Electronic Notepad 
Dan Carmichael, Assistant Editor 

If you've ever collected so man y games and 
programs on disk or tape that you lost track of 
how to use each one, then the "64 Electronic 
Notepad" is just what the doctor ordered. 

Have you ever looked at a d irecto ry on a d isk (or 
a list of programs on a tape) tha l was jam-packed 
with programs and realized tha t you had forgotten 
the instructions on how to run them? Or have you 
ever wanted a convenient way to store anything 
like notes on that program you' re writing or a list 
of names and phone numbers? If so, then the "64 
Electronic Notepad" is the program for you. 

The Electronic Notepad contains the most 
basic functions of a word processor and the ability 
to store a screen full of information to either tape 
or disk. Don't leave yet; there's an added bonus: 
a buil t-in cipher that will, at the touch of a finger, 
scramble or unscramble your notes. It's a simple 
scrambler, but good enough to fool the average 
nosey person. 

How To Use The Program 
First, type in the program and SA VE it to tape or 
disk before running. Be extra careful when typing 
in the DATA statements; they're fora machine 
language program, and as with a ll machine lan
guage subroutines, a mistake in just one DA TA 
statement can freeze up your computer. 

After the program has been typed in accu
rately, type RUN, press RETURN, and wait a few 
seconds while the BASIC program loads the 
machine language routines into memory. 
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The first user prompt you wi ll see is ENTER 2 
SECRET CODES (0-255):. This is for the ~ipher 
part of the program. The scrambling of your 
notepad pages (which, by the way, is optional) is 
done twice, using two different numbers. Two 
scrambles wi ll make it that much harder fo r the 
curious or the nosey to decode your secret notes. 
When you enter these fwo nurnbers (between 0 
and 255), separate them by a comma. Don't be 
alarmed when you type in the numbers and they 
aren't seen on the screen. This is intentional. If 
there are other people around, they won' t be able 
.to see your secret codes as you type them in. If 
you want to see the numbers as you type them, 
you can delete POKE 646, PEEK (53281) from line 
17 (be sure to remove the colon, too). Remember 
to separate the two numbers by a comma. As an 
example, you migh t enter 100,200. lf you won' t 
be needing the cipher, enter two zeros. 

The second user prompt that will be displayed 
is DISK ORT APE?. Here you' ll want to press 
either D or T. The program is written for one or the 
other, but not both at the same time. For example, 
if you're in the tape mode, you won't be able to 
get a disk directory with the program, even if you 
have a disk drive connected to the computer. 

If you've typed in the program correctly, it 
should now be runn ing, and you should see the 
optionspage.Theoptionsa~: 

View 11otepad page. Press the fl key for this 
option. The program calls in a notepad page from 
either disk or tape and sends it directly to the 
screen for viewing. 

Create 11otepad page. If you press f3, the pro
gram enters the basic word processor mode. Now 



We had a problem. So we invented 
PC-DocuMatet• 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 w·ould 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 lower left 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 sprites. 
On both the VIC-20 and lhe CBM-64 tem
plates we carefully organized and summar
ized the essential reference data for music 
programming and put ii 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 VfC-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 1
"' and 

Commodore-64 1
"' 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 seemed a lot 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 limes before. You see. 
we at SMA developed the original PC-Docu
Mate for !he IBM PC. We've made templates 
for IBM BASIC and DOS, for WOROSTAR'", 
VISICALC'" and other best-selling software 
packages for the IBM PC. 

So we knew we could invent another 
PC-DocuMate•• 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. Get 
one for your personal compuler. 

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 attractive gray 
color and are imprinted with a special black 
ink which bonds permanently to the plastic. 
They are precision die-cut to fit 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 sat•sfac11on. You must 

be satisfied with your PC·DocuMate 1or your 
VtC·20 or C8M·64 Try It tor 10 days and ,, 
lor any reason you are not satisfied return rt 
to us (undamaged) lor a lull refund. No risk. 

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. 

jyffi?J~s-;;-RUSH me-==- VIC-20., 

templates and/or __ CBM·64 tem

plates at $12.95 each. f have enclosed 

$ by: 

Check_ Money order _ MC/VISA _ 

Name 

Address 

City S1a1e Zrp 

Card N Exp 

Signature 

Foreign orders (except Canada) add $5.00 US 

Mail lo: Systems Management Associates 
3700 Computer Drive. Dept J · 1 
P.O. Box 20025 
Raleigh, North Carolina 27619 

Canadians: Please send St8.95 CON for 
each template to: 

Systems Management Associates 
55A Westmore Dr .. Dept. J· 1 
Rexdale, ONTARIO M9V3Y6 

L ____________ _J 

VIC-20 and Commoc:lore 64 are lradematl<s of Commodore Busl· 
nes.s Machines. Inc 

Ad no. 731 Copyright 1983, SMA 

Doal8f Inquiries Invited. 



you can create a notepad page and save it to tape 
or disk with any filename you choose. While 
you're in this mode, pressing fl performs the 
SA VE, and pressing f8 aborts the page and returns 
to the options page. 

View disk directory. This option (called by 
pressing f5) displays the disk directory. The pro
gram will send it directly to the screen, and it will 
not affect the BASIC program in memory. While 
you' re in the tape mode, you cannot get a d isk 
directory. 

Clza11ge program options . Pressing f6 restarts 
the program. This enables you to change your 
secret codes if you wish. You can also use this 
option to change to either disk or tape. Pressing 
f8 ends the program. 

Using The Cipher Option 
The scramble option runs all the time and is con
trolled by the back-arrow key at the upper-left 
corner of the keyboard. Pressing it once (if you 
entered your secret codes) will scramble the 
screen; pressing it again will unscramble. 

To use the cipher option to scramble a page 
before saving, create the page as you n ormally 
would using the f3 create notepad page option. When 
you're ready to save the page, press the back
arrow (to scramble the page) and then press fl to 
SAVE. The notepad page will then be saved to 
either tape or disk in the scrambled form. 

To use the cipher to unscramble a notepad 
page, load the notepad page fi le as you normally 
would using the fl view 110/epad page option. After 
the page has been loaded and is displayed on the 
screen, press the back-arrow to unscramble it. If 
you're using the same secret codes you did when 
yoµ saved the page, the page will now be readable. 

How The Program Works 
The key to the Electronic Notepad is screen mem
ory page-flipping. This is a technique where you 
can create one or more extra screens in RAM mem
ory. When you're in the create notepad page mode, 
you' re actually writing to the screen (1024-2047); 
but as soon as you press fl fo r the SA VE, you 
"flip" to another screen memory page that has 
been set up past the end of the program in BASIC 
memory. This way you can display the user 
prompts, such as ENTER NOTEPAD PAGE 
NAME, without disturbing the page you've writ
ten. We'll come back to this later. 

For you machine language programmers, the 
program uses some Kerna l routines. The load-a
page option is done with the Kernal LOAD routine 
($FFD5), and the save uses the Kernal SAVE 
routine ($FFD8). The display directory option can 
be found in the cassette buffer and is a machine 
language subroutine. 

The cipher option can be found in an unused 
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area of the 64's memory between 679 and 752 
($02A7 to $02FO). The subroutine works by looking 
at screen memory itself and then flipping the bits 
(with the EOR command) of the characters that 
are displayed on the screen. It does this alternately 
(every other byte of screen memory) with the two 
secret codes you en tered. The first secret code is 
used to cipher all the odd bytes (1,3,5 ... ), and 
the second code is used for the even numbers 
(2,4,6, ... ). 

Hints And Tips 
Remember your secret codes. If you use a different 
secret code when you save a notepad page than 
when you load it back in, the cipher wiU not cor
rectly unscramble the page. 

The word processor portion in the create 
mode is designed to be a very elementary word 
processor. You do not have full editing 
capabilities, and a few keys, like the CRSR left/ 
right and the HOME/CLR, will not work. The 
inconveniences are minimal if you proofread the 
text as it is being created. If you make a mistake, 
use the DELETE key to backspace/erase and then 
make your corrections. To end a line, press RE
TURN. Don' t use the last three positions (lower
right corner) on the screen. This can cause the 
screen to scroll, and you may lose the top one or 
two lines of your text. 

Organization of the notepad page filenames 
can make things easier. For example, when saving 
to disk, you might want to end each filename 
with an EN, which stands fo r Electronic Notepad. 
That way, when you're looking at the disk direc
tory, you'll automatically know that a filename 
like SPACE GAME. EN is the electronic notepad 
page of instructions on how to play "Space Game" 
on the same disk. 

Don't scramble notepad pages unless abso
lutely necessary. The program was written using 
page-flipping for a specific reason. If you want to 
quickly load in a notepad page in the immediate 
mode, you can do it without running the Electronic 
Notepad program. First you have to fill color mem
ory, then you can load in the notepad page. To 
do thi s, enter: 

FORA= 55296T056319:POKEA,PEEK(646):NEXT: 
LOAD"filename",dn,1 

then press RETURN. Filename is the name of the 
Electronic Notepad page. The device number, dn, 
is 1 for tape or 8 for disk. If the page was scrambled 
before it was saved, you' ll have to run the Notepad 
program to unscramble it. 

You' ll probably find that keeping notes or 
instructions on the same disks or tapes that contain 
your p rograms is a lot easier than shuffling papers 
and trying to keep track of handwritten notes. 

See program listings on page 186. '1lJ 



How long can you endure? When will it end? ... We"re not talking a bout a new shoot'em up game for the 
Commodore 64. but Commodore's own disk operating system I Commodore made a great computer in the 64 
but left its disk operating system out in the cold. If you 've been waiting for a true disk operating system. here it 
isl. .. If you've been waiting for a great BASIC language enhancement that will lel you utilize the Commodore's 
many special featu res. here it is! Whal is it? It's grafDOS. the great new utility from Xylex Software that 
allows the user to actually become friendly with the Commodore 64! graIDOS includes commands like 
DELETE. RENAME. CATALOG. RUN. etc. The BASIC a llows you to do high resolution and low resolution 
graphics. sound. sprite program. plus much. much more for a total of 40 commands! Plus included in every 
package is MINIMON. a powerful machine la nguage monitor that includes a nother 20 comma nds for use in 
machine language. The d isk also comes with sample programs a nd demos Including a great music generator! 
And all this together is only $49.95! How could you have lasted this long without it? 

DON'T WAIT ANY LONGER! 

Make your programming easier! gramos is available now at your local dealer or: 

d-;;EAESTING SOFTWARE ....p ~~1~ 1 S. Harvard Blvd. 

Visa/MC/Check/Money Order 
Add $2.00 shipping 

Torrance, CA 90501 
(213) 328-9422 

CA residents add 6V2%sales tax. 
Dealer inqui ries Invited. 

We'llback ·you up! 
ATTENTION COMMODORE 64 OWNERS 

If you own a disk drive then you'll need "The 
Clone Machine". Take control of your 1541 with this 
package that includes: ,A_ 

1.) Complete and thorough users manual ,J ~ 
2.) Copy with one or two drives ~ 
3.) Investigate and back-up many 
"PROTECTED" disks 
4.) Copy all file types including relative types 
5.) Edit and view track/block in Hex or ASCil ~ 
6.) Display full contents of dire ctory and print 
7 .) Change program names, add, de lete files 
with s ingle keystroke 
8.) Easy disk initialization 
9.) Supports up to four drives 

• 
'My only 

copy 
gone!" 

~ Special intro 539.95 

Dealers & Dis tributors CALL (201) 838-9027 ll'wlCllrrDEo 
Inquiries Invited == 1 

P.O. Box 113 
Pompton Plains, N.J. 

07444 



CoMMODORE 64 COMPUTER AND SOFTWARE 
(more power thin Apple II et half the price) 

$99.50* 
• 170K DISK DRIVE $159.00 * 
• TRACTION FRICTION PRINTER $109.00 * 

*COMMODORE 64 COMPUTER $99.50 
You pay only $199.50 when you order the power· 
ful 84K COMMODORE 64 COMPUTER! LESS the 
value of the SPECIAL SOFTWARE COUPON we 
pack with your computer that allows you to 
SAVE OVER $100 off soltware sale prices!! With 
on ly $100 of sav ings applleel, your ne t computer 
cos t is $99.50!! 

SOFTWARE BONUS PACK $29.95 
When you buy the Commodore 64 Computer 
lrom Protecto Enterpmes you quahfy to pur· 
chase ONE SOFTWARE BONUS PACK for a 
special pnce of $29.951! Normal p11ce is $49.95 
(40 programs on disk or 24 programs on 5 tapes) 

ii HOK DISK DRIVE $159.00 
You pay only $259.00 when you order the 170K 
Disk Drive! LESS the value of the SPECIAL 
SOFTWARE COUPON we pack with your disk 
drive that allows you to SAVE OVER $100 ofl 
so ftware sale prices! I With only $100 of savings 
appl ied. your net disk drive cost is S 159.00. 

*TRACTION FRICTION PRINTER $109.00 
You pay only $209.00 when you order the Com· 
star T/F deluxe line printer that prints 8 112 x 11 
full size. single sheet, roll or fan fold paper. 
labels etc. 40. 66. 80. 132 columns. Impact dol 
malrix. bi-d irectional. 80 CPS. LESS the value of 
lhe SPECIAL SOFTWARE COUPON we pack 
with your printer thal allows you to SAVE OVER 
$100 off software sale prices! I With only StOO of 
savings applied your not p11n ter cos t 1s on ly 
$109.00. 

80 COLU M N BOARD $119.00 
Now you program 80 COLUMNS on 1he screen 
at one time! Converts your Commodore 64 to 80 
COLUMNS when you plug In the 80 COLUMN 
EXPANSION BOARD!! Lis t $199 SALE $1 19 
PLUS-you also can get an 80 COLUMN BOARD 
WORD PROCESSOR with mall merge, terminal 
emulator. ELECTRONIC SPREAD SHEET Lis t 
$49.00 SALE S19.95 If purchased with BO 
COLUMN BOARD I! (Tape or Disk) 

80 COLUMNS IN COLOR 
EXECUTIVE WORD PROCESSOR $69.00 

Th is EXECUTIVE WORD PROCESSOR is the 
fines t available for the COMMODORE 64 com· 
puter! The ULTIMATE for PROFESSIONAL Word· 
processing appllcallonl DISPLAYS 40 OR 80 
COLUMNS IN COLOR or Black and Whitel Sim· 
pie to operate, powerful text editing with a 250 
WORD DICTIONARY. comple te cursor and In· 
serVdelete key controls line and paragraph lnser· 
tlon, automat ic Cleletlon, cen tering. margin set· 
tings and outout to all prin ters! Includes a 
powerful mail merge. List S99.00 SALE $69.00. 
20,000 WOAD DICTIONARY · List $24.95 SALE 
$19.95. EXECUTIVE DATA BASE · List $89.00 
SALE $59.00. (Disk on lvl 

SALE 

WE 
HAVE 

THE 
BEST 

SERVICE 

WE 
HAVE 
THE 
LOWEST 
PRICES 

We pack a SPECIAL SOFTWARE COUPON 
with every COMMODORE 64 COMPUTER· 
DISK DRIVE-PRI NTER-MONITOR we sell! 
This coupon allows you to SAVE OVER 
$100 OFF SALE PRICES! $200·$300 sav· 
ings are possible!! (example) 

PROFESSIONAL SOFTWARE 
COMMODORE 64 

Name List Sale Covpon 
Execvtn.~ Word 
Proces>or $9900 $69 00 55900 

Execvt1"e Oula Base 58900 55900 5•600 
20.000 Wot<:J O•Ct•onury 524 95 $19 95 514 95 
Elec tronic Sprc.:t<J~hOOI $6900 55900 $46 00 
Accoun11 n9 Pac Ii. 56900 54900 $3200 
ro1al 5 2 
Wotd Proccs1or 

Taoe 56900 55600 5J7 00 
0•1~ $1995 56300 5•2 00 

To1a1Te.i2 6 
Wore Processor 

Tape $4495 53900 $2600 
Ocsiit S•900 S42 00 S2900 

To1a1laoe126 
Tape S24% S18 00 St20o 
0 1s1ot S2995 S2300 S1500 

Pro9ramme1s 
H e lper 10 1$k.I $5900 $39 00 52995 

Ba sic Tutor ( l ap0f01sk) S29 95 S24 95 $1500 
lyoon9 Tcacnnr 

Cl apel :l•s•1 S2995 524 95 $1500 
Se>t•te Oes1gner lD1sk) s 16 95 514 95 $1000 
Med1c1ntmen1 tace• s 19 95 $17 95 $1200 
wea1ner War 11 l T .1pc1 $1995 S17 95 $1200 
P1oless1ona1 Joy S11c '. S2• 95 $1595 s 11 00 
ugnt Pen S399S S19 9~ $1695 
Ous1Cover s 895 s 695 s 4 60 

tSee Olf1(!r ;/ems tn our catatog'J 
Write or call for 

Sample SPECIAL SOFTWARE COUPON! 

EXECUTIVE QUALITY 
PROFESSIONAL BUSINESS SOFTWARE 

The Cadillac of business programs 
for Commodore 64 Computers 

Item 
lnvon1ory Manogomf'ln l 
Accoun1s Rece1vf1blc 
Accounts Payable 
Payroll 
General Leoger 
{ 'COUPON PRICE S'9.00) 

l l1t 
S9900 
S9900 
$99 00 
S9900 
$9900 

'SALE 
S5900 
SS900 
$5900 
S5900 
55900 

VIC·20 
(a real computer at the price of a toy) 

sag.so 
• 40·80 COLUMN BOARD $69.00 
• 32K RAM EXPANDER $95.00 

VIC·20 COMPUTER $69.50 
This 25K VIC·20 compu ter includes a full slzo 66 
key 1ypew11ter keyboard color anel graphics keys, 
upper/lower case. full screen editor. 16K level II 
microsott basic, sound and rnuslc. rea l time 
floating point decimal. self teach ing booll, con
nects to any T.V. or monitor! 

40·80 COLUMN BOARD $69.00 
Now you can got 40 OR 80 COLUMNS on your 
T.V. or monitor at one time! No more running 
out ol line space for programming and making 
columns' Just ptug 1n this Expansion Board and 
you immedia tely conver t your VIC·20 computer 
10 40 OR 80 COLUMNS!! List $129. SALE $69.00. 
You can also get an 80 COLUMN BOARD WORD 
PROCESSOR with mall merge. terminal emulat· 
or. ELECTRONIC SPREAD SHEET! I Lis t $49.00. 
SALE S19.95 if purchased with 60 COLUMN 
BOARD' fTape or Disk), 

32K RAM EXPANDER $95.00 
This ca1111dge increases programming power 
over 8 times! ! Expands tota l memory to 57K 
(57.000 bytes) Block switches are on ou tside of 
cover! Has e•oans1on port II Lists for$ 199 (OUR 
BEST BUY!) 

60K MEMORY EXPANDER $49.00 
S1xslot - Swttcn selec table - Rese t button -
Ribbon cable - CARDCO. A must to get the 
most out of your VIC·20 Computer! 

SK RAM CARTRIDGE $39.00 
Increases programming power 2 112 times. Ex· 
panels total memory to 33K (33.000 bytes). 
Memory block switches are on outside of cover! 
Includes FREES t 6.95 game. 

16K RAM CARTRI DGE $55.00 
Increases programming power 4 times Expands 
total memory to 41K (4t ,OOO bytes). Memory 
block switches are an outslele cover! CARDCO 
Includes FREE S29 95 adventure game! I 

12" GREEN SCREEN MONITOR $99.00 
Excellent Qual ity GREEN PHOSPHOROUS 
VIDEO MONITOR with antlglare. 1920 characters 
(60 characters x 24 rows). Save your TV! a must 
lor 80 column word processors. PLUS S9.95 lor 
VIC 20 or Commodore 64 Cable. 

12· AMBER SCREEN MONITOR $119.00 
Premium Quality AMBER VIDEO MONITOR Wltn 
antiglare. (80 characters x 24 rows). exceptional· 
ly clear screen, faster scanning, PLUS $9.95 for 
VIC 20 or Commodore 64 Cable. 

•LOWEST PRICES• 15 DAY FREE TRIAL • 90 DAY FREE REPLACEM ENT WARRANTY 

• BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL • OVER 500 PROGRAMS• FREE CATALOG S 

-----------------------------I Add $10.00 for shipping, handling and insurance. Illinois residents 
I please add 6% tax. Add $20.00 for CANADA. PUERTO RICO, HAWAII 
I orders. WE DO NOT EXPORT TO OTHER COUNTRIES. 
I Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days 
I for dellvery, 2 to 7 days for phone ordors, 1 day oxpress mail ! Canada 
I orders must bo In U.S. dollars. VISA - MA STE A CARD - C.O.D -----------------------------

PRDTECTD 
ENTER p RI z Es (WE lOVE OUR CUSTOM ERS! 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 



FANTASTIC 
PRINTER 

SALE 
as 
low 
as 

• 15 Day Free Trial - 180 Day Immediate Replacement Warranty 

80 COLUMN THERMAL PRINTER - 60 CPS 
Bi-di rectional, dot matrix, prints 8'h" letter size paper, full 80 columns, high 
resolu tion graph ics, dot bit addressable, special symbols and true decenders! 
(Centronlcs parallel in terface) 

80 COLUMN TRACTOR·FRICTION PRINTER - 80 CPS 
Bi-directional, dot matrix, impact, prints single sheets, continuous feed paper, 
adjustable columns, 40 to 132 characters ! Roll paper adapter $32.95. (Serial or 
Centronics parallel interface) 

PREMIUM QUALITY 10" CARRIAGE T/F PRINTER - 120 CPS 
Bi-directional, impact, 9 x 9 dot matrix with double strike for 18 x 18 dot matrix. 
High resolution bit image (120 x 144 dot matrix) underlining back spacing. left and 
right margin sett ings, true lower decenders, with super and sub scripts. Prints 
standard, Ital ic, block graph ics, special characters. plus 24 of user definable 
characters and much more!! Prin ts single sheets, continuous feed and roll paper! 
(Centronics parallel in terface) 

PREMIUM QUALITY 151h" CARRIAGE PRINTER - 120 CPS 
Has all the features of the Premium Quali ty 10" Carriage TI F Printer above plus a 
15'h" carriage and more powerful electronic components to hand le large bus iness 
forms! ( Cen tronics paral lel interface) 

HIGH SPEED PREMIUM QUALITY T/F 
10" PRINTER - 160 CPS 
Save printing time with these plus features: 160 CPS speed. 100% duty cycle, SK 
buffer diverse character fonts special syrT]bols and true decenders, vertical and 
horizontal tabs. This is Red Hot Efficiency!!! (Serial or Centronics parallel interface) 

HIGH SPEED PREMIUM QUALITY 
T/F 15 1/2" PRINTER - 160 CPS 
Has all the features of the 10" Carriage high speed printer plus a 15•," carnage and 
more powerful electronics to handle larger business forms! (Serial or Centronics 
parallel interface) 

PARALLEL PRINTER INTERFACES: (IN STOCK) 
• For VIC-20 and COMMODORE 64 S49.00 
• For all APPLE COMPUTERS S69.00 
• For ATARI 400 and 800 COMPUTERS $79.00 

NOTE: Other printer in terfaces are available at computer stores' • 

LIST 
$199 

$399 

$499 

$599 

$699 

$799 

SALE 

$149 

$209 

$289 

$379 

$499 

$599 

• 
WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT 
CANADA 

Enclose Cashiers Check, Money Order or Personal Check Allow 
14 days for del ivery 2 10 7 days tor phone orders, 1 day ex press 
ma1ll Ganado orders musl he 111 U S. dollars We accep t V 1Sil 

PROTECTO 
and Mas terCard We ship C 0 D 

ENTER p RI z Es 1Wl ll.M 0.JR CUS TOMtF1SI 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 



Alpha-Shoot 
Neil T. Capaldi 

The author wrote this educational game for 
the unexpanded VIC-20; we've adcfed a version 
for the Commodore 64. It works with either 
keyboard controls or a joystick. 

"Alpha-Shoot" is a game I wrote for my son to 
help him lea rn and recognize the letters of the 
alphabet. 

The object of the game is to line up the heart
shaped character at the bottom of the screen with 
the letter displayed above. The heart can be moved 
left or right with the C and B keys or with the 
joystick. (With the Commodore 64 version, plug 
the joystick into port 2.) 

Pressing the space bar o r joystick fire button 
shoots an arrow up the screen. As each letter is Tnki11g 11i111 nl n Q i11 tin• VIC versio11 of "Alphn-Slwot." 
hit, it explodes and is p laced in alphabetic order 
at the bottom of the screen. When all the letters in 
the alphabet have been "captured" th is way, the 
game redisplays the a lphabet to the fam iliar chil
dren's tune o f "Twinkle Twinkle Little Star." 

Four Games In One 
Alpha-Shoot has four possible variations . When 
you first run the program, it asks you to choose 
from these four optio ns: 

1. The letters of the a lphabet are d isplayed 
randomly. 

2. Letters are displayed in alphabetic order, 
A-Z. 

3. The letter to be displayed can be selected 
from the keyboard. 

4. Letters arc displayed randomly and move 
across the screen. 

Parents should select the variation they want "Af11f1t1-Slwot, " 6.J vrrsio11. 
and have the child name each letter as it appears 
o n the screen. Also, children can lenrn alphabetic 
order by s inging along as it is played. See progrn111/i!;fi118S011 pnge199.<UJ 
11 8 COMPUTEl's Gozollo Jonuory 1 98~ 



THE MICRO COMPUTER BUSINESS 
WILL GROW FROM $10 TO $100 BILLION 

IN THE NEXT EIGHT YEAR SI 
ARE YOU READY TO CASH IN? 

The micro computer business is predicted to grow from its present $ 10 billion to $ 100 bllllon before 1990' Imagine the 
possibilit ies this opens for you ! No matter where you live. 1f you're starling up or presently in business. no other industry offers 
you more opportunities! 

Now. f inally, all the Inside informat ion you need to secure a prosperous future on this dynamic industry is available on 
one place • THE COMPUTER ENTREPRENEUR MANUAL! An Immense Informa tion source. compiled by our Inquisi tive research 
team. a ided by a panel o f experts and business people from all areas of the computer Industry! 

We present the inside story of more than 100 fucratlvo computer businesses you can enter. where you 'll find the real 
opportunities for the eighties: from one man opera tions like Programming Author , Word Processing Center or Consulting. 10 
Systems House. Service Bureau, Computer Store etc! Many at little or no onvestmentl A ll the invaluable facts and figures: 
How to start, Capital needs, Profit estimates and Margins, How to Sell and Market, How missing 1echn1caf or business 
experience need not stand In your way, Source of Suppllers, et c! Details that could take years to fond out on your own! 

We'll show you Inside t ricks. like how to never again pay retall for computer products and consumer electronics . even for 
one Item • r ight now, wh ile you're starting your business! How to get free merchandise and trade show Invitations. etc. This alone 
wi ll more than pay for the manual! You'll read actual case histories o f o ther compu ter entrepreneurs, so you can learn from t heir 
mistakes, and profit from their success stories! Where you 'll be one year lrom now depends on your act ions today! Le t us 
show you how to take the f irst cruclal steps! 

Order now and take advantage o f our llmlted introduction speclal . THE COMPUTER ENTREPRENEUR MANUAL, and a 
six month subscription to THE COMPUTER ENTREPRENEUR REPORT/ NEWSLETTER ( so you're always up-to-date w11h the 
industry ), both for only $29.95! You must be convinced on how easy you can strike it rich on the micro computer business • or yoi.. 
may return the manual for a full refund w ilh in thirty <lays' USE OUR TOLL FREE NUMBER TO ORDER! 

EVERYTHING YOU NEED TO KNOW 
TO SUCCEED IN THE COMPUTER BUSINESS 

IS ALL IN THIS MANUAL! 
THE COMPUTER ENTREPRENEUR MANUAL has the answers 10 all your questions abOul 

selecting, sterling and succesfully running a coniputor business! Tnere has never been such n 
comprehensive collection of know-how and Information at>oul this business in one place! Ali lhe 
facts you need 10 plan and acheive your goals in eosy·lo·follow, step·by·step instructions! 

Tnoso aro somo of the 100-ptus businesses co11oroa on PART ONE ot tho manual wllh 1no 
tacts on How to sl•n and run. Stan-up Cost ( Even now 10 opera te on a shoestring ). What profits 
to exJ)<!ct. Wholeule pr ices. Mark·ups. Suppliers. luture outlook. case histories lor ench , etc : 

Sys lems House. Sottware Author I who 10 ;011 10 nna wno 10 avoid I Service Bureau, Soll · 
ware Publisher t How 10 ltnd programs !hat sell Word Proceaalng Service, Consult Ing ana Con· 
sullont Broker t use your skills or 1noso of olhors make $150 • $ 1000 a dayl), The incredible 
Gnmes Business. Computer Store I Franchises Pro and Contra, or a tow 1nven1ory store In your 
home! ), OEM. •taraware Mtg. Da1a base ano Teleto~I Service ( big prospects! ). Used Com
puters. Repairs . Rent·A·Computer, Promote Festa Md Trade Shows. Turnkey Systems, 

Bartering. Mail Order. Compile ond rent mailing lists, Speclallzed Dela Headhunting and Temp Help Service. Tech Writer Shop. Custom Engineering, The 
h ighly profitable Seminars and Training Business . and many morel 

Many new ldeos and ground floor opportunit ies! Interviews and success stories on companies of all sizes! Privy Info on lhe profits made: How somo 
computer store operalors net S 100 · S250.000I L11tle known ou1f11s lhot modo lho11 ownors millionaires. one of these tow·koy compa111es . making simple boaods, 
weni from nil to $20.000.000 nnd 100 employees in lour years! Progrnmmor~ 111a1 rnako $300.000, Thousnnds 01 micro mllllonniros In ohe making, e1c• 

Wha1ovor your goal is • Silicon Vnlley Tycoon. or jusl a business el home • wo guoranlH you II Iona n buelnoss to suit you • or your money bock I 
PART TWO Ol lhe monuol os IOndod w11h tho know·how and "streolflghtlng" anvvy you nood. 001h as n novice 01 ous1ness veteran. 10 Qet started 10 stay 

and 10 prosper on !ho micro computer ous1ness1 A goldmine ot lnlormatlon 1n Clear and easy·lo·use 1ns1ruchons How 10 prcporll your Business Pion, Outside 
financ ing, The mistakes you must avoid, How to h ire ano manage employees. Incorporation f wnen and now 10 do 11 cheaply ). Surviving bad times. Record 
Keeping. how 10 est imate your market before you s1an. Use multiple locations 10 maximize profits , how to promote and stay s1eps ahead ol 1he com pell · 
tlon l How 10 get free advenlslng. lr&e merchandise. free advice. Power negotiating w11h suppl,ers 10 double your profit margins. etc! Even how to keep a 
preseni job while stanlng a business pan time! 

Don't miss this opponunlly 10 oc pan ol this great Industry • lhe next success story coula be your own! Order the manual today! Pan one and iwo. 
bound on a deluxe ring b inder, whOrc you can also collecl our newsletter ( free for six months with the manual · a $32.50 value! ) • all for only S29.95! 

- . ~d! :.~ 1 
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THE COMPUTER ENTREPRENEUR NEWSLETIER -
ALL THE LATEST INSIDE BUSINESS NEWS! 

NOW! SIX MONTHS FREE WITH YOUR MANUAL! 
You're always attuned 10 tho 1nduwy ana your 

manual kept up·lo·dllte • .v11h our newsletter ! Each •ssue has 
tho lotesl business news. ldcu. new supp lier• . our In· 
d lspenslble " watchdog" column on profits , dlscoun1s 
( don I m1SS mfg S promos like rOCOnlly. whon IOP vtOOO moni· 
!Or SOid at S80 · that Shall WhOIOSale OM th ird of the reta il 
price! ). the competition. the big deals, etc! Feature stones 
with start-up info and case h1sto11os on·ncw micro bus l· 
nesses! 

You'll get Invi tations 10 1rade Shows ana coiwen11ons, 
the usage ot our advisory sorvlco and our discount buy ing 
service for your purchases ' 

You'll find many Items m our nown1ouo1 ttHlt will save 
you the cost of your monuol mony limos ovorl 

~ 1984, THE COMPUTER ENTREPRENEUR 

CALL TOLL FREE! 
CHARGE IT! 

Credit Card Orders 
( MC. VISA only ) 

accepted 24 hours/ day 

1-800-227 ·3800 
Ask for extension 1135 

- VISA 

'----

Order by phone (Credl l cnrds only) , or use the coupon: 

!Jlllll~lllllll ll llllllllllllllllllllllllllllllllllllllllllllllllllllllll 
E Mail to THE COMPUTER ENTREPRENEUR PUBLISHING co. 
;: PO BOX 456, Grand Central Station, New York, N.Y. 10163 
;: Please sand mo THE COMPUTER ENTREPRENEUR 
E MANUAL. and !he six month free subscription 10 
: THE COMPUTER EN"mEPRENEUR REPORT/NEWSLETIER. 
E All tor only $29.95. olus SJ for pos1age/ handlonq ( NY res i· 
: dents: add S? 5.1 101 s.11os lax ) II I decodo no1 10 keop 1no 
~ manuol I may return •I within 30 days lor a lull relund. 

NAME: 

ADDRESS: 

CITY. STATE, :ZIP: 
0 Check or M.O. enclosed Charge to 0 VISA 0 MC 

Exp. Date: 

SIGNATURE: 
G A184 



REVIEWS 

Children's 
Educational Games 
Tony Roberts, Assistant Managing Editor 

The goal of Boston Educational 
Computing is to provide owners 
of the most elementary computer 
systems with educa tio nal soft
wa re that can be used easily by 
those wi th little knowledge of 
computing. 

In its Child Development 
Series, BECi (pronounced Becky) 
meets th is goal. Among the soft
ware in the series are a counting 
program and an alphabet pro
g ram aimed at preschool children 
and an addition-subtraction pro
gram targe ted for the s lightly 
older child. 

All of the progra ms a re on 
ta pe a nd are design ed to wo rk 
on an unexpa nded VJC-20, but 
they perform jus t as well with a 
memory expander. N UMER
BECi and ADO/SUB are also 
available for the Commodore 64 
a nd Atari computers. 

Introducing The 
Alphabet 
ALPHA-BECi is intended to help 
preschool children learn the let
ters of the alphabet, both upper
a nd lowercase, associate each 
letter with a word beginning 
with that letter, and see h ow 
each letter relates to the others 
in the alphabet. 

For each letter, the prog ram 
provides a screen which includes 
120 COMPUTEJ's Gazette Jonuory 1984 

the capital letter, the small letter, 
and a picture of an object. The 
screen is slowly drawn, giving n 
child the opportunity to call out 
the na me of the letter or object 
as soon as he recognizes it. 

Firs t, the capital Jetter is 
drawn, then the associated small 
letter, then the object with its 
name below. The entfre alphnbet 
is then printed at the bottom of 
the screen with the targe t letter 
h ighlighted. 

A LPHA-BECi can be run in 
one of three ways . From a menu 
you decide whether to run the 
program sequentially, randomly, 
or under keyboard control. Tha t 
is, the program will either s tep 
thro ugh the alphabet from A to 
Z, will display random letters, 
or will show screen s for the let
ters selected by the user. The 
mode can be changed nt nny 
time by pressing RUN/STOP, 
then rerunning the program . 

For a child, watching the 
colorful objects appear o n screen 
is like opening a present. The 
program's only sound effect is a 
boop-boop-boop tha t comes as 
the letters o f the alphabet are 
being printed along the bottom 
of the screen. For an adult, it 
may become a little annoying, 
but it seems to be music to a 
ch ild' s ea rs. 

ALPHA-BECi uses simple graphics to 
teach letters of the alphabet. 

Shapes And Colors 
NUMER-BECi teaches the pre
schooler to identify the numbers 
from 1 to 12, to identify shapes, 
a nd to identify colors. And it is 
se t up so the youngster can learn 
these new ideas at his own pace. 

The menu offers the fo l
lowing options: 

1. COUNT LIKE THINGS 
2. COUN T UNLIKE THINGS 
3. CO UNT COLORS 
4. COUN T SHAPES 
5. COUNT COLORS AND 

SHAPES 

A second menu allows yo u to 
select a time limit for the an
swers. Your options here arc to 
let the program run itself, fill.ing 
in the answers after a specific 
time delay; have it wait until the 
child fills in an answer; or have 
it set a time limit. 

When running the program 
with a time limit se t, a correct 
answer will shorten the time 
allowed for the next problem. 
As long as the chi ld continues 
providing correct answers, the 
time limit is shortened until he 
misses. Then the time limit is 
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NUMER-BECi teaches yo1111gsters to 
recognize a11d count various colored 
shapes. 

incremented slightly. This fea
ture challenges a child to increase 
the speed at which he inputs his 
answers. 

When the program is run in 
the wait-for-answer mode, the 
child is simply asked to count 
the number of shapes printed on 
the screen. If the answer is cor
rect, he moves on to the next 
problem. If the answer is wrong, 
the word WHOOPS! is printed 
in red and the correct answer is 
displayed. 

Under the Count Colors op
tion, the program prints shapes 
of different colors on the screen 
and the child is shown a color 
block and asked to count the 
number of shapes that match 
the color block. Count Shapes is 
a similar exercise with shapes. 
Shapes and colors are mixed in 
the final exercise. The child must 
count the number of black 
squares, or red triangles, for 
example. 

The child's answer to each 
problem is printed in large block 
letters. It takes a second or two 
to appear for the answer to be 
printed on the screen after it has 
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s 11 
The top arrow i11 ADD/SUB reminds 
youngsters when to carry or borrow. 

been typed in, and this can be a 
bit disconcerting if you' re used 
to seeing what you type appear 
on the screen instantly. 

Putting 2 And 2 
Together 
ADD/SUB is BECi's program for 
older children. The program, 
which is available for the Com
modore 64 as well as the VIC-20, 
offers choices of add ition or sub
traction, one to four digits, and 
decimal or whole numbers. In 
addition, the user can decide 
whether to include problems 
that require carrying or bor
rowing. For those just learning 
about carrying and borrowing, 
there is an option that provides 
a hint in the form of a large·arrow 
pointing to the column from 
which a borrow has been made 
or to which a carry must go. 

With ADD/SUB you also can 
select a pace for solving the prob
lems. The standard pace gives 
the child about seven seconds to 
answer. When the time is up, 
the computer will fill in the an
swer. If the wait-for-answer op
tion is selected, the computer 

will wait until the numbers are 
filled in. The set pace option can 
be used to speed up or slow 
down the pace to meet a child's 
needs. 

In ADD/SUB the problems 
are displayed in large black num
bers with a green plus or minus 
sign. In multidigit problems, an 
arrow points to the first digits to 
be added or subtracted. The 
answers a re fi lled in from right
to-left, just as they would be 
done on paper. 

Using The Programs 
The programs are, as advertised, 
easy to use. Simply load them 
from tape and type RUN. Op
tions for play are presented in 
simple menus. To change the 
mode of play, press the STOP 
key, type RUN, and select a new 
option. 

Loading the programs takes 
a few minutes; a preschooler 
with a short attention span might 
spend less time using the pro
gram than it takes to load. 

The programs are low key. 
No scores are kept, and the re
wards for correct answers are 
understated. The adjustable 
nature of the programs and the 
pacing options, however, pro
vide these programs with an 
extended life. They are enter
taining to a child just beginning 
to grasp the concepts covered, 
and they can challenge the more 
advanced child to solve the prob
lems more quickly. 
ALPHA-BECi 
NUMER-BECi 
ADD/SUB 
Boston Ed11catio11al Computing Inc. 
78 Dartmoutlz Street 
Bost.on, MA 02116 
(617) 536-5116 • 
$16 .95 each 
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REVIEWS 

Computer Baseball And 
Ringside Seat 
For Commodore 64 
Gregg Keizer, Assistant Book Editor 

Ever wanted to manage your 
own major league team? Most 
people who follow baseball 
closely just know that they could 
take their team to the World 
Series, if only they were manager. 
Computer Baseball can give you 
the feeling of the close game, a 
pennant race, even the final 
game of the Series. And it costs 
far less than buying the Min
nesota Twins, the la test team up 
for sale. You won' t even have to 
pay players' salaries. 

This isn't an arcade baseball 
game like others you may have 
played. Although players move 
and hits cross the field, the ani
mation is minimal. Computer 
Baseball is a simulation of the 
strategy and tactics of a major 
league team. Using actual statis
tics, opposing managers can 
select lineups, choose starting 
and relief pitchers, set up de
fense for the bunt or double 
play, and signal runners to 
steal. When you put on the man
ager's cap, you make the deci
sions for your team, hoping to 
outwit the opposing manager's 
strategy. 

The game includes 28 team 
rosters, World Series teams all, 
which you can use to play 
another opponent, or even the 
computer manager, Casey. You 
can even enter data for new 
teams yourself, or send for a 
disk con taining the most recent 
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American and Na tional League 
teams, so you can replay an en
tire season if you want. 

How To Play 
After you've booted the disk fo r 
Computer Baseball, you' ll be of
fe red several choices. Do you· 
want to play a two-player game, 
play against the computer, enter 
new player data, or watch a 
demonstration game? Playing 
against Casey, the computer 
manager, is a good way to lea rn 
the game. Choosing this option 
presents more deci .,ions . Do you 
want Casey to manage the home 
team, the visiting team, or both? 
I let Casey have the visiting team. 
But which team? 

You' ll see 28 teams listed on 
the screen, ranging from the '06 
White Sox to the '81 Dodgers. 
All 28 played in a World Series, 
so you can replay a complete 
seven-game Series, or you can 
play a What If. What if the '27 
Yankees, with Babe Ruth, could 
have met the '81 Yankees? Who 
was the better team? Has baseball 
gotten better, or worse? Once 
you select Casey' s team, as well 
as your own, the computer will 
display the team lineups . 

Now the decisions become 
more important. You can choose 
the starting pitch er(s) and set 
the batting order for your team. 
If you want, you can se t the order 
fo r Casey's tea m too, but I le t 

him do tha t. Although setting 
your batting order takes time, it 
adds to the game' s realism. You 
have to fill each of the fielding 
positions, and you only have so 
many p layers. You could force a 
ca tcher to play outfield, but it's 
probably not a good idea. As 
you enter the order, take your 
time, for any errors you make 
means you'll have to go through 
it all aga in. Unfortunately, 
there's no option to change your 
mind in this section of the game. 

The screen display appears 
once you've chosen your team 
and selected the ba tting order. 
The display shows a playing 
fie ld, players, a scoreboard, and 
pitd1er and ba tter sta tus in forma
tion. O nce the game sta rts, you' ll 
be able to tell if the batte r is right
or left-handed, where the de
fense is playing, and the base
running abilities of men on base. 

Whether yow· team is on 
the field or up to ba t, you have 
severa l decisions to make. I took 
the field first, being the home 
tea m, so I had to choose my de
fensive alignment. You can play 
your outfielders shallow, or in 
their normal positions. Your 
infielders you can place even 
more ca refully, moving them in, 
gua rding the lines or setting up 
fo r the double play. You can 
hold base runners, if there a re 
any, tight or loosely, depending 
on the situation. You can even 
visit the mound and talk to your 
pitcher, check to see if he's tired, 
and perhaps bring in a reliever. 
Make sure that your reliever is 
warmed up, though, or he could 
easily be hit off of. 

When your team is up to 
bat, you have fewer choices to 
make. You can hit away, hit and 
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run, bunt, s teal, or signal your 
runners to edge off the bag a bit 
more. If you want, yo u can send 
in a pinch runner or hitter. 

Each pitcher-batter confron
tation is displayed on the screen 
by a single pitch. There are no 
balls and strikes ca ll ed, a lthough 
batters can be s truck out. A mes
sage appears at the bottom of 
the screen after each pitch, telling 
you what's happened. Pop flies, 
grounders, and base hits are 
shown to you this way. Runne rs 
advance, arc thrown out, or score. 
Although only nine innings nre 
displayed on the screen, extra 
innings are possible . 

Managing It All 
Computer Bnseball is not fo r the 
impatient. It's not a fast-moving, 
arcade-style game, but it's not 
meant to be. Instead, the game 
is for those who Jove baseba ll , 
who have always wanted to step 
into a manager's cleats. As a 
simula tion, it gives you the 
fee ling of managing a team. Just 
as in reality, once the basic deci
sions are made, the players run, 
hit, and throw in their own ways. 
A major lecigue manager cannot 
hit for a player, and neither ca n 
you in this game. The s tatis tics 
of each playe r determine that. 

Some games are pitchers' 
battles, with low scores. Other 
games display hitters' powers, 
and the scores run up quickly. 
No two games are the same. 
Again, that refl ects the simula
tion's excellence. As the innings 
pass, your decisions on pitching 
and running change, just as in a 
real game. Strategy is vital. Out
guessing the opposing manager 
is just as important. 

lf you enjoy baseball, you' ll 
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enjoy this game. The computer 
takes a ll the routine drudgery 
out of keeping track of s tatis tics 
a nd lets yo u concentrate on 
decision-making. You'll think 
you've paced and worried in the 
dugout just like a major league 
manager. 

R1ngs1de Seat 
Jn ma ny ways like Co111p11ter 
Bnsebnll, Ringside Sent is a game 
of strategy and statis tics. But 
instead of managing a major 
league baseball team, you play 
the part of a boxer's manager. 
You're not the fighter, but his 
manager, telling him how to 
fight when he's in the corner 
between rounds. Once the bell 
rings, he boxes in his own way, 
simply fo llowing your s trategic 
suggestions. 

When the game is loaded 
from d isk, you have the option 
of managing either, both, or 
neither of the fighters. If you 
want, you can also act as the 
third judge in the fight, or let the 
computer handle it. Then you 
select the two boxers . 

The game includes a variety 
of boxers available to you. Di
vided into weight classifications, 
from bantamweight to heavy
weight, you simply enter the 
fighters' names and we ight divi
sions. To see a complete lis t of 
the fighte rs on the game disk, 
you should press E the firs t time 
the computer asks you to enter a 
choice. After a short delay, you 
should press L to sec the fighter 
Lists, and then the weight classi
fica tion. The screen will then 
show the fighter's identification 
number, his name, rating, style 
(slugger or boxer), and his 
weight divi sion. The lis ts contain 

The Ya11kees and Dodgers face off in a 
de1110 ga 111e of Computer Baseball. 

The famous De111psey-Tu1111ey heavy
weight title fight is rec11acted with 
Ringside Seat. 
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current fighters, as well as fa
mous boxers from the past. If 
you wanted to see how Tunney 
would have matched up against 
Foster, for example, you can 
create this What If scenario. 

Once you've chosen the 
fighters and started the game, 
you'll see a display on the screen. 
The boxing ring is shown, as 
well as representations of the 
fighters, each still in his corner. 
Other information, such as the 
fighters' names, the strategy 
picked by each manager, condi
tion of the fighter, from cuts to 
stamina remaining, and even 
the cumulative judges' score will 
be displayed. At the top of the 
screen you'll see descriptions of 
the fighters' movements during 
a round. Near the bottom of the 
screen you' ll see messages dis- · 
played for the color commentary 
and blow-by-blow descriptions 
of the fight. 

As in a real fight, you decide 
how you want your fighter to 
box that round. The options 
range from fighting flatfooted, 
which Jets him rest in a round, 
saving his strength, to going for 
the knockout. Your fighter's 
abilities in each of the strategies 
are listed at the bottom of the 
screen before the round starts. 
Some fighters are better at 
charging in, while others are 
more effective in the stick and 
move. Choo~ngyourfigh~r's 
style for that round is the most 
important part of managing. 
You have to use your fighter 
wisely, not overworking him, 
for each strategy reduces the 
boxer's stamina level. A more 
aggressive style, such as charg
ing in, or sticking and moving, 
uses up more stamina than a 

The MC2 Covers .. . Are custom made with the designer jeans style .. . 
From high quality cotton denim ... Genuine leather personalized . _,,...._ 
CALL 800-000-0000 FOR MASTERCARD OR VISA ORDERS c;j !jV A 
~==~~ti;.~~~:::_~.:_h.:,c!_~!:_~~~~~--8W~ 
I Jack Degnan Associates Charge: nem Onty. Price Totil 

P.O. Box.838 MC 0 VISA 0 C64 Computer s 9.95 
I Chesterfield. MO 63017 Account No. t540/1541 
I Here is my check or Olsk Drive 9.95 

I money order for MC• 1530 cassene 8.95 
C Expiration Date 1525 Printer 10.95 I overs as follows: 1701 Monl!or 11.95 _ 

I Sub·toUI _ 

I 
~~ 

Name: persooaliliro: __ _ 
I Pe!sooalize a1 s2.oo eac11 _ 
I Address: Missouri residents add 

5.5%tax_ 
I snlPOino s 1.75 
I City: State: Zip: TOTAL = 
~---------------------------J 

TMCDMMllD 
NOW YOUR COMMODORE OR VIC PUTS LINE-BY-LINE 

CONTROL OF TAX PREPARATION AT YOUR FINGER TIPS. 

"' V5f 
~~ .Lc_== 

Colculoltons ore automatic. All you do is just the 1040 tax lorm. Tax Command tells 
enter your lox information. Tax Command you when to income overage, and hos the 
does all mothemotlcol colculotlons for you. forms you need. Plus Schedule A (Itemized 
Bullt·ln. tax tables eliminate guesswork. No Deducflons. Including medico I), copllol 
more finding the right column down and gains and losses. and more. Anyone who 
right line across. Tax Command hos the con read con use Tax Command. And the 
1040 lox tables built right In. So best feature of all ... just 
ii zeros in on your refund (or tax CllP 524.95 plus S2.00 for shipping 
payment) amount outomolicolly. and hand ling. Wisconsin 
Tax Command ls fast, easy! II residents odd 5% lox. Specify 
gives your computer more than Practical Prograrrs.lnc. computer type, tape or disk. 

P.O. Box 93104-K . Milwaukee. WI 53203. (414) 278·0829 
Available at fine computer stores everywhere. or by ordering direct. 
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·are JOU buJing the 
right program or game 
the first time 
all the time? 

If you own a VIC 20 or COMM 64 you can make the right decision 
on software programs the first time - and every time. You can have 
Soft-Gulde 20 or Soft-Gulde 64 each month. 

These software reviews can make your life a whole lot easier and a lot 
more fun. They allow you to select the right game. educational or 
home/business software. No more wondering . No more wrong buys. No 
more f rustratlons. 

Sound good? 
It's the perfect way to pre-select your software buys. And It 's Inexpensive. 

You get a full year (12 Issues) for $19.95. Soft-Gulde 20 or 64 can save 
you software dollars. 

Request either Soft-Gulde 20 or Soft-Gulde 64. To order you may call our 
Toll Free number 1-800-835-2246, Ext. 271 for Master Card and Visa 
orders only. (In Kansas 1·800·362·2421 . Ext. 271 ) 

If paying by check or money order mail to: 
Soft-Gulde 
4974 N. Fresno Street, Suite 303 
Fresno, CA 93726 

defensive posture, like staying 
away or protecting a cut. 

Once the round begins, the 
fighter is on his own. You'll see 
a blow-by-blow description of 
the fight at the bottom of the 
screen, as well as see the ani
mated figures move in the ring. 
The only th ing you can do once 
the bell rings is to tell your fighter 
to cover up. This is helpful if he 
is getting badly beaten, or if he 
has a cut opened. Fighters jab, 
hook, and punch as their statis
tics allow. Sometimes they'll 
tie each other up, or back an 
opponent against the ropes. All 
you can do is chew at your 

--------------..---------------l fingernai ls, in the true manager 

CASHBOOK f 

CASH BOOKKEEPING ...... . 
tor a ny amtll bu1lna11 with • Commodore 
f .f'", & 15.fOIO Ol1k Orlre. t11rto101 option• !/ 

Hire CHhbook 1 H your new book· 
kH per. 

EB ~.~m.:;;r ;~i,::.,~ ;~~:c:"k cs 
- Also -

Program• Jar 'llCtO"" 
and Commodore 8.f'" 
di•• or rape. Writ• 
tor lltrlng. OR, try 
MOUSETRAP MATH, 
tor your 'llC20'" 
(10.IS tor t1pe) 1nd 
we 'll tncludt lltrlng. 

126 COMPUTE/'s Gozollo January 1984 

FREE 
WRITE FOR FREE Cs1 
CATALOG OF VIC 20 
and C64 PRODUCTS 

• SOFTWARE 

• HARDWARE 

• PROGRAMMING AIDS 

• OPERATIONAL AIDS 

• SUPPLIES 

• MEDIA 

• BOOKS 

COMPATIBLE 
SYSTEMS 

JNCORPORA TED 

P.O. Box 2070 • Dept. G 
Saratoga, CA 95070 

(408) 255-2024 

tradition. 
After each round, the 

judges' scores are displayed at 
the top of the screen, showing 
how each judge awarded points. 
Each fighter's stamina is changed 
to reflect how tired he is, and 
you can choose a different strat
egy fo r the next round. The fight 
continues as many rounds as 
you selected earlier, from a three
round preliminary bout, to a 
fifteen-round title fight. When 
the fight ends, the judges will 
tabulate their scores and an
nounce a winner, unless a knock
out or technical knockout has 
been ca lled earlier in the fight. 
Whatever the decision, you can 
see the judges' scorecards after 
the fight, seeing how each 
awarded points and how many 
knockdowns each fighter had. 

As with Computer Baseball, 
you have the option in Ringside 
Sent to enter new data for other 
fighters, or even to create a fic
tional boxer, giving him abilities 
of your own choice. 



REVIEWS 

Fighting It Out 
This game is much faster moving 
than Computer Baseball. In a way, 
that's a disadvantage, for it 
moves quicker because there arc 
fewer decisions for you to make. 
I didn't feel as involved in this 
game as in the baseball simula
tion fo r that reason . 

The game still gives you the 
flavor of managing a fighter, 
and of a bout itself. Pacing is 
important in the game, for if you 
expend too much energy ea rly 
in the fight by constantly 
choosing to go fo r the knockout, 
or to charge in, your fighter will 
be weak before the fight ends. 
As the fighte r's stamina fa lls, so 
does his effeclivcness in many 
of the strategies. When his effec
tiveness falls below 2, hjs 
punches come with less fre
quency, and land less often . 

As in Computer Baseball, the 
animation in Ringside Seat is not 
up to arcade standards. The 
sound is weak as well. But these 
detract little from the game's 
attractions. No arcade-style box
ing game gives you the strategic 
choices and actual fighters tha t 
Ringside Seat does. Learning how 
to direct a fighter takes time and 
practice. This game lets you ex
perience the thrills and agonies 
of professional boxing, without 
ever stepping into a gymnasium. 
Maybe your fighter can be a 
contender. 

Computer Baseba ll 
Ringside Seat 
Strategic Si11111/ations, /11c. 
883 Stier/in Road, B11i/di11g A-200 
Mountain View, CA 94043 
$39.95 each • 

anb mbe ~lien saib •.• "I.et 
C!Commobore 

~peak .•• 
anb ~ing!" 

Yes. the VOICE BOX™ from 
The Allen Group, the world's ONLY 

Singing speech synthesizer. now grants 
the power of speech to the VIC 20™ and the 

Commodore 64™. A commented. all·BASIC demo 
program gets the VOICE BOX talking right away. and. since 

it can be "taught" to say anytl:ling, the VOICE BOX has an unlimited 
vocabulary! The voice speaks with natural speech inflection controlled either from the pro· 
gram or lrom 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 of 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 texHo·speech, the same with the lip-synch "Alien" face added. or use of the 64 basic 
phonemes as 1ni>ut. A challenging spelling quiz that accepts new words (expanded memory 
required with VIC 20) IS provided on the cassene 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 Allen Group. the people who got 
Atari· and Ap~e · lo speak! 

Available at leading computer stores everywhere. or order direct by sending Sl 2 9. to: The 
Allen Group. 'l1 W, 23rd St. , NY, NY IOOIO. 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 cassene for either computer 
available for $19.00. 
Vic 20 ' "" CommoOat &: alt u.oe ... 11'5 01 Com-t [~Cl>« UC VOICE BOX s' ~>OIJTIJ(< ol l ht Alit n Gro..D 

a CROWN COMPUTER 
and Software Tra iners Comer Shopping Center 

Rts . 309 & 663. Quake rtown, Pa. 18951 

Christmas gift idea? 
We have something for everybody! Call us Toll Free. 

FLIP N'FILE DISK STORAGE 
15 Dis k Storage 4 .95 
25 Disk Storage 8 .95 
SO Disk Storage 26.95 

OUST COVER FOR 
Vlc-20 or C-64 

SENTINEL DISKS 
Lifetime G uarantee 

8 .95 

Single S ide S ingle De nsity 
BoxoflO 19.95 

HES MODEM. 
Vtc-20 + C·64 54.95 

CARDRITER/ 1 LIGHT. PEN 
Vlc-20 + C·64 54. 95 

CAROCO 5 SLOT EXP. BOARD 
C·64 57.95 

QUIT S MOKING 
A Doctors Program To 
End The Sm oking Habit 
C·64 Disk 39.95 

QUICK BROWN FOX Vlc-20 + C·64 

UST OUR 
Pfl.ICE PRICE 

WORD PROCESSOR 
Disk or Cass 6 4.95 53.95 

SPINNAKER C·64 Educational Games 
Snooper Troops 

I or II (D) 
Rhymes + Rlddles (D) 
Klndercomp (D or cart.) 
Face Maker (D or c art) 
Cosmic Life (cart) 
Delta Drawing (cart) 
Story Machine (cart) 
Up for Gra bs (cart ) 

MICRO SPEC - C-64 

39.95 29.95 
29.95 22.95 
29.95 22.95 
3 4.95 26.95 
34.95 26.95 
39.95 31.95 
39.95 31.95 
39.95 31.95 

Data Base Manager (D) 89.95 69.95 
General Ledge r (D) 99.95 79.95 
Checkbook Ma nager (D) 69.95 55.95 
Malling List (D) 54.95 43.95 
Data Manager (Tape) 49.95 3 9.95 

- Out of Pa. (800)344·4499 
LARGE ~ /)JY FAST In Pa. (215)538·1665 

SELECTION . SERVICE SEND FOR FREE CATALOG 

TERMS: Prices subjecl lo change. VISA and MASTERCARD add 3%. Personal Checks 
allow 2 weeks 10 cle 111. C.O.D. o n Ccrllfhid Check . PA. Resldl'nls add 6% Sales Tax. 
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THE BEGINNER'S CORNER 
C. REGENA 

Built-In Functions 
.... 

In m y previous columns I've tried to s how some 
fu n things you could d o with your computer. 
This month J'm going lo d iscuss some built-in 
functio ns so you can see tha t your computer can 
perform technical tasks, and not just games, music, 
and gra phics. Your microcomputer can do many 
things that the "mainframe" compute rs can . 

The compute r can be a very powerful tool in 
mathematica l ca lcula tio ns. A computer can go 
beyond a calculator by putting procedures into a 
prog ram for repetitious work or for logic-dependent 
answers. The s lide rule gen eration was limited to 
three s ig nificant figures, and problems may have 
taken hours of work and p<1ds of paper to solve. 
The calcu la tors streamlined problem-solving and 
look the drudgery out of mathematics. Now the 
microcomputers can solve problems with even 
less time and effort-and to many decimal places 
of accuracy . The YIC-20 and Commodore 64 dis
play numbers w ith nine sig nificant figures (ten 
arc s tored internally) . 

The 7f' key is handy in any ca lcula tio ns in
volving pi (the ra tio of the circumference to the 
diameter o f a circle) . 7r has a built-in value on the 
VIC and 64 and is available directly from the 
keyboard. Use SHIFr and the up-a rrow key to get 
the 7r symbol. Try the command PRINT 7f' and 
you w ill get the deci mal eq ui va lent of pi. To use 
7f' in any calculations, jus t use th e symbol. For 
example, try PRINT 3* 7r and press RETURN. 
T his short program, "Circles," illustrates the use 
of this key: 

Circles 
100 PRINT 
110 PRINT 

"{ CLR) ** CIRCLES **" : rem 162 
" { DOWN} ENTER THE RADIUS . {DOWN} " 

120 INPUT "R = ";R 
130 PRINT II {DOWN} AREA = II ; t*R*R 
140 PRINT " (DOWN} CIRCUMFERENCE = 

: rem 218 
:rem 131 
:rem 254 
";f*2*R 
: rem 129 

150 PRINT "(3 DOWN}/\NOTHER CIRCLE? (Y/N ) 
(SPJ\CE }"; : rem 254 
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160 GET A$ : rem 220 
170 IF A$="Y" THEN 100 :rem 38 
180 IF A$<> " N" THEN 160 :rem 95 
190 PRINT A$ : rem 140 
200 END : rem 105 

The square root function is available on our 
computers . SQR(X) wi ll return the squa re root of 
a number with the variable name of X. Try PRINT 
SQR(16) to get the square root of 16, or 4. Som e 
valid statements are: 
10 X=SQR(T) :rem 145 
30 A=SQR(B)+3+Y : rem 76 
70 Z=SQR(C*3+F) :rem 86 
40 ON SQR(R) GOTO 80,100 , 150 : rem 186 

"Radius" is a sample program that illustrates 
the use of the square root function to calculate the 
radius of a circle if the area is given (A = 7r r2). 

Radius 
100 PRINT "{CLR}RADIUS " 
110 PRINT "( DOWN} ENTER AREA OF 

120 INPUT "A = ";A 
130 IF A>0 THEN 160 
140 PRINT " (DOWN} SORRY, MUST BE 

: rem 189 
CIRCLE ." 

: rem 128 
: rem 97 

:rem 152 
> 0." 
:rem 174 

150 GOTO 110 :rem 97 
160 R=SQR(A/f) :rem 220 
170 PRINT "(OOWN}RADIUS = ";R : rem 12 
180 PRINT "(3 DOWN}ANOTHER CIRCLE? (Y/N) 

(SPACE}"; :rem l 
190 GET A$ : rem 223 
200 IF A$="Y" THEN 100 ; rem 32 
210 IF A$<>"N" THEN 190 :rem 92 
220 PRINT A$ : rem 134 
230 END :rem 108 

ABS(X) is a func tion that returns the absolute 
value of a number X. The absolute value of a 
number is the numeric value w ithout regard for 
the s ign . The absolute value of a negative number 
is the number without the minus sign. Som e valid 
s ta tements are: 
10 A=ABS(Y) 
20 IF ABS (SC )=l00 THEN 350 
30 T=T+ABS (Tl-T2 ) 

: rem 95 
:rem 67 

: rem 210 





fNT(X) returns the integer value of a number 
X, or the whole number part of a number which 
contains a decimal. The integer function truncates 
the decimal portion of a number, but it does not 
round the number. The result is always the largest 
whole numbe r smaller than the given number, or 
the whole number to the left of a given number 
on the number line. Thus, lNT(4.56) will be 4, but 
for negative numbers, INT( - 4.56) will be -5. 
Some va lid s tatements are: 
10 !=INT( X/Y ) : rem 3 
30 J=J+lNT (A) : rem 220 
50 ON INT(S) GOSUB 200,250,270 : rem 4 3 

SGN(X) returns the s ign of a number X. The 
value will be 1 for positive numbers, 0 for zero, 
a nd - 1 for nega tive numbers. This function is 
useful in games where the position of an object 
mny be positive, negative, or :£c ro in relationship 
lo another object. The score could also be tes ted 
with the SGN function. Valid s tatements a re: 

10 S=SGN(X-Y) :rem 8 
20 ON SGN(SC- T) GOTO 150 , 370 , 370 :rem 170 
40 If SGN(R) =-1 THEN 430 :rem 223 

The following program illus trates the absolute 
value function, integer function, and sign function 
for several numbers. 

100 PRINT "{CLR}NUMBER(3 SPACES}ABS 
(2 SPACES}INT(2 SPACES}SGN" : rem 103 

110 FOR I=l TO 7 :rem 10 
120 READ N : rem 253 
130 PRI N'r N; TAB(8) ;ABS ( N); TAO (l4); INT ( N); 

TAB(l9);SGN(N) : rem 21 4 
140 NEXT I : rem 29 
150 DATA 3 .4,0,0.6,-2.1,-5 , 7 . 2,-5.3 

:rem 139 
160 END :rem 110 

The VIC-20 and Commodore 64 have several 
built-in trigonometric functions. Specify a 
number, nume ric variable, or numeric expression 
within the pa rentheses (ca lled the "argument" of 
the function) . 

SIN(X) returns the s ine of an angle specified 
as X radians. 
COS(X) re turns the cosine of an angle 
speci fied as X radians. 
TAN(X) re turns the tangent of an angle 
s pecified as X radians. 
ATN(X) returns the arctangent of a number 
X. Arctangent is the angle with the tangent 
of X. The angle will be expressed in rad ians. 

When you are working with angles, re-
member that the computer uses a ngles expressed 
in radians. Since 180 degrees equals pi radians, 
you can convert 0 number of degrees to R radians 
with R = o• 'lr/180. The conversion from radians 
to degrees is 0 = R*l 80/ 'lr . 

If you need some of the other trigonometric 
functions, remember these conve rsions. 
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Cotangent (X) = cosine(X)/sine(X) or 
1/tangcnt(X) 
Secant(X) = 1/cosine(X) 
Cosecant(X) = l /sine(X) 

Some functions a rc not defined for certain a ngles 
(such as the tangent of 90 degrees), and you need 
to be careful of overflow conditions or division by 
zero for the reciprocal functions. 

The programs following this column illus trate 
the use of these trigonometric fu nctions. Enter an 
angle expressed in degrees, D. Line 170 converts 
the degrees lo radians. The sine, cosine, tangent, 
cotangent, secant, and cosecant of the angle arc 
printed. 

Two more technical functions are the expo
nential and loga rithmic functions. EXP(X) returns 
e to the power of X, where X is a numeric expres
sion that must be less than or equa l to 88.0296919 1. 
LOG(X) returns the natural logarithm of X, and X 
must be a numbe r greater than zero. No longer 
do you need a book of math tables, nor do you 
need to calculate interpolations-your computer 
can calculate loga rithms and exponentials almost 
insta ntly. Sample va lid s tatements are: 

10 PRINT LOG(X/Y) 
20 A=EXP(D) 
50 G=LOG(H)-LOG(I) 
70 IF EXP(F) >=50 THEN 200 

: rem l 
:rem 96 
: rem 1 3 
: rem 27 

If the computer does not have a built-in func
tion that you need, you can define your own func
tion. The definition procedure is useful if you 
have a long mnthematica l formula that is used 
several places in the program. You can save com
puter memory and typing time by defining the 
function at the beginning of the program, then 
every time you need the function, it is ca lled by 
the function name. 

To define a function, use DEF FN with a vari
able name (one or two tellers long) including a 
variable name within parentheses. For example, 

10 DEF FNG(X) =J•X''X+4•X+2 

Here a function G(X) is defined with a formula. 
Later in the program you can use a s tateme nt 
such as 

50 PRINT fNG(7) 

and G(X) will be evaluated with X = 7. 
The definition s tatement needs to be executed 

before the function is used in the program, so il is 
a good idea to put all definitions at the beginning 
of the program. 

The above example used a function depend
ent upon a variable X. The defined formula does 
not have to con tain a variable. For example, we 
could define a function RM as follows. 
10 DEF FNR ( Y)=INT(8* RND(l) )+l : rem 93 

R(Y) is defined as a random number from I to 8. 



Commodore 64 
and 

VIC-20 

r-" .... ==-=---i 

' ~\· Telecommuni ations 
..._~~~~~~----::-~-

with a difference! 
Unexcelled communications power and 
compatibility. especially for professionals and 
serious computer users. Look us over; SuperTerm 
isn't just "'another"' terminal program. like our 
famous Terminal-40, It's the one others w ill be 
judged by. 

• EMULATION - Most popular terminal protocols: 
cursor addressing, clear, home. etc. 

• EDITING - Full-screen ed1ung of ReceNe Buffer 
• UP/ DOWNLOAD FORMATS - CBM. Xon-Xoff. 

ACK-NAK. CompuServe. etc. 
• FLEXIBILITY - Select baud. duplex. parity, sropbtlS. 

etc. Even work off-line. then upload to system! 
• DISPLAY MODES- 40 column; 80/132 with 

side-scrolling 
FUNCTION KEYS-8 standard. 52 user-defined 
BUFFERS- Receive, Transmit. Program. and Screen 
PRINTING - Continuous pnnting wlth Smart ASCII 
interface and parallel printer; buffered printing 
ottlerwise 
DISK SUPPORT -Directory. Copy, Rename. Scratch 

Program options are selected by menus and function 
keys. For maximum convenience, an EXEC file sets all 
options on start-up. SuperTerm may be backed-up for 
safety. Software on disk with special cartridge module. 

Write for the full story on SuperTerm; or. If you 
already want that difference. order today! 
Requ11es: Commodore 64 or VIC-20. d'1k arrve 01 Oatasene. and 
compauble modem VIC version 1equ11es 16K memory expanSion Please 
specify VIC 01 64 wnen oraenng 

Smart ASCII Plus .. . S59~ 
The only Interface which supports streaming - sending 
characters simultaneously to 1he screen and printer - with 
Super Term. 

Also great tor use with your own programs or most 
application programs. i.e .. word processors Print modes: 
CBM Graphics. TRANSIATE, Oa1syTRANSlATE, CBM/True 
A SCII. and PIPELINE. 

Complete with primer cable and manual. On disk or cassette. 

VIC 20 ano Commoc»:o 64 are 1radem&t1<$ ot Commodo<o Elec1ronocs. Lid. 

(S1 S) 333• 7200 Send tor a free brochure. 

MAIL ORDER: Acid s1.so Sllor:>PinO ano 
= Mli>WEST haodling ~tor CO.I>-~ VISA/Maslen:atd 

~~and exp date). MO resldentt 

M IC :::10 acj(I 5.82!1% sales tax. Fot1i9n ort10rs payN>le 
" me. u.s.s. U.S. Bank ONLY; acj(I SS shph>dtg 

311 WEST 72nd ST. • KANSAS CITY• MO • 6411 4 

WORD PROCESSING 
TO TL.TEXT 

MAILING LIST AND LABELS 
TOTL.LABEL 

TIM.E MANAGEMENT 
TOTL TIME MANAGER 

KEYWORD CROSS REFERENCE 
RESEARCH ASSISTANT 

For Commodore 64™ and VIC 20™ 

Announcing the newest members of the family ••• 

BUSINESS ACCOUNTING $95 ( SUG 
TOTL.BUSINESS FOR n'erA1L) 

SPELLING CHECKER $35 
TOTL.SPELLER (64 only) FOR (n\~~L) 
DATABASE 
MANAGEMENT 
TOTL.INFOBASE 

FOR $50(n5c~~IL) 

p--R---------------~ I ~~ TCJl1. Ask your doalor obOut TOTL Soltwaro I I -q or &ond 111 the coupon l0t IUt1hOI I 
~ SOFTWARI!, INC. dotods ana OldOllnfl lnl0<motion 

I \ -- •.':fY-:;.; Qu.Mty you C.l!ft •"Old I 
I I 
I 1555 Third Avenue, Walnut Creek, CA 94596 I 
I PLEASE SEND ME MORE INFORMATION ON TOTL SOFTWARE I 

I ~- I 
I Addre5s· I 
I ~ I 

~------------------~ 



Now, within the program every time we need a 
random number from 1to8, we can use R(Y): 

50 C=R(Y) :rem 225 
80 A=R(Y)+R(Y) :rem 9 
90 IF R( Y) >4 THEN X=2 : rem 92 

A defi ned function may combine other f unc
tions, such as 

10 DEF FNF(X)=l-SIN(X) : rem 225 

You can sec that by using user-defined f unc
tions you ca n rea lly customize your programs 
and make technical calculations less compl ica ted . 

I hope this discussion of the built-in numeric 
functions a nd the user-defined functions has 
shown you the powerful potential of your " home" 
computer. Technical applications which used to 
be possible only with large computers or with 
hours of calculation time are now possible with a 
combination of bui lt-in functions on our home 
computers. In a later column I' ll discuss the ver
satility of the s tri ng functions ava ilable on the 
VIC and 64. 

Angles (VIC Version) 
100 PRINT II {CLR}** ANGLES **" 
110 PRINT "{DOWN} ENTER ANGLE IN 

:rem 87 
DEGREES" 

: rem 239 
:rem 103 
:rem 216 
:rem 182 

120 INPUT "D = " ;D 
130 IF 0>=0 THEN 160 
140 PRINT "SORRY, 0<0<360" 
150 GOTO 110 
160 IF 0>360 THEN 140 
170 R=D*t/180 

:rem 97 
: rem 5 

: r em 92 
180 PRINT "EQUIVALENT RADIANS = "' R 

: rem 37 
190 PRINT "SINE OF ANGLE =" ,SIN(R) 

: rem 140 
200 PRINT "COSINE OF ANGLE =" , COS(R} 

:rem 17 
210 IF D=90 THEN T$= " INFINITY":GOTO 240 

:rem 167 
220 IF D=270 THEN T$="INFINITY" : GOTO 240 

: rem 216 
230 T$=STR$(TAN(R)) : r em 62 
240 PRINT "TANGENT OF ANGLE= ",T$ : rem 85 

l':.~~:id No-SWEAT TAX-AID 
, ' Ptoporo VOUt f t'<k'rol Income lox 101urr't> Wirh your C 04 

• • ~ Ptoqom ~ vov"' 1N; pr!'po'Ohon ol 11\~ totn" 1040 
• • IC>e<f A ~ O ono •he ~ w:ne<t W Ptin·e< no1 requ •ed 

Dlsk ond Co-rte formers ovolloble 529.95 

• NEW. THE CAPABLE DRAWING ARM 
Includes DIGITIZER kit with all marerials and rnstNctioni 

• Troe·• Mops. '-ovt·e> • (ompV"e Ou,on<•• 
• M.nv Stl•cred feorvr•• 
• Conrinuov• Polor • ll Y Con-.lon 

ond ll Y- Polor Conwrllon 
• Ottt rml.n• Ptrlmt rtt Dhronce• 

Dt>il ronnot Only 
., ............ , .... ·•• ..... ···· CUP 11£1\f 
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• Troce PkNrtt On Scrt"t'n 
• On Scr•on Ooodllng 
e ~rt•n '!.()'ff' f eafUtM 

• Garno Poulblllrio• 
• Sprlft Gene,orlon 
559.95 Including DIGITIZER 

250 IF T$="INFINITY" THEN C$="0" : GOTO 280 
:rem 221 

C$="INFINITY":GOTO 2 
: rem 168 
: rem 145 

260 

270 
280 

290 

300 
310 
320 

330 
340 

IF TAN(R)=0 THEN 
80 
C$=STR$(l/TAN(R)) 
PRINT " COTANGENT OF ANGLE = " , C$ 

IF COS(R)=0 THEN 
10 
S$=STR$(1/COS(R)} 

:rem 218 
S$="INFINITY":GOTO 3 

: rem 183 

PRINT "SECANT OF ANGLE = 
IF D=0 OR D=l80 OR 0=360 
FINITY": GOTO 340 

: rem 157 
",S$ : rem 255 
THEN CS$="IN 

:rem 41 
CS$=STR$(1/SIN(R)) 
PRINT " COSECANT OF 

:rem 232 
ANGLE= ", CS$ 

350 PRINT "{ DOWN}ANOTHER ANGLE? 
: r em 215 

( y /N) II 
:rem 88 

:rem 222 
: rem 40 
: rem 99 

:rem 142 
: rem 107 

360 GET A$ 
370 IF A$ ="Y" THEN 100 
380 IF A$<> "N" THEN 360 
390 PRINT A$ 
400 END 

Angles (64 Version) 
100 PRINT "{ CLR}** ANGLES **" 
110 PRINT " {DOWN} ENTER ANGLE IN 

I NPUT "D = "; D 
IF D> =0 THEN 160 

: rem 87 
DEGREES " 
:rem 239 
: r em 103 
: rem 216 
: rem 182 

: rem 97 
: rem 5 

:rem 92 
RADIANS= ";R 

: rem 69 
190 PRINT "{DOWN}SINE OF ANGLE = " ;SIN(R) 

:rem 172 

120 
1 30 
140 
150 
160 
170 
180 

PRINT "SORRY, 0< D<360" 
GOTO 110 
IF D>360 THEN 140 
R=D*t / 180 
PRINT " {DOWN}EQUIVALENT 

" {DOWN}COSINE OF ANGLE ="; COS ( R 
:rem 49 

D=90 THEN T$="INFINITY" :GOTO 240 
:rem 167 

220 IF 0=270 THEN T$="INFINITY":GOTO 240 
: rem 216 

200 PRINT 
) 

210 IF 

230 T$=STR$( TAN (R)) : rem 62 
240 PRINT "{ DOWN} TANGENT OF ANGLE= ";T$ 

: rem 117 
250 IF T$="INF INITY" THEN C$="0": GOTO 280 

:rem 221 
260 IF TAN( R)=0 THEN C$= " INFINITY" : GOTO 2 

80 :rem 168 
270 C$=STR$(1/TAN(R)) :rem 145 
280 PRINT "{ OOWN }COTANGENT OF ANGLE = ";C 

$ : rem 250 
290 IF COS (R) =0 THEN S$= " INFINITY": GOTO 3 

10 : rem 183 
300 S$=STR$(1 /COS(R)) : rem 157 
310 PRINT "{DOWN}SECANT OF ANGLE= ";S$ 

: rem 31 
320 

330 
340 

350 

360 
370 
380 
390 
400 

IF D=0 OR 0=180 OR D=360 
FINITY":GOTO 340 
CS$ =STR$(1/SIN(R)) 

THEN CS$="IN 
:rem 41 

:rem 232 
ANGLE = " ; CS 

: rem 247 
DOWN}ANOTHER ANGLE? (Y/N)" 

:rem 122 
:rem 222 

PRINT "{ DOWN} COSECANT OF 
$ 
PRINT "{3 

GET A$ 
IF A$="Y" 
IF A$<>"N" 
PRINT A$ 
END 

THEN 100 
THEN 360 

:rem 40 
: rem 99 

:rem 1 42 
: r e m 107 a 



' 
If you 've been using other 
software w ith your commodore 
64™, you have probably learned 
to compromise a Iott Maybe you 
have even considered investing 
In more expensive hardware. 
Hold everything ... arm that 
commodore 64™ with explosive 
firepower as well as Phi-Beta 
intellect! All you really need is 
a "Think Tank" working for you. 
Mirage concepts sOftware: 
• Ingeniously slmple to operate 
• unrestrained user flexlbllty 
• Awesomely powerful 
Mirage concepts brings a new 
definition to the phrase "Think-

; .,,....._._., . 
.( \ 
. ) 

• 

the 
' 

Tank" with the Introduction of 
their companion WORD PROCESSOR 
and DATABASE MANAGER programs. 
Together, they bulldoze your 
commodore 64™ through any 
obstacle ... with fingertip easel 

mi=tdC:iC conci:i'i:), inc. 
2519 w. Shaw Ave., /106 • Fresno, CA 93711 

FOR DEALER INFORMATION, CALL: 18001 641-1441 • IN CALIFORNIA 18001 641-1442 
T•t ,... __ _ - • A. - -



CHARLES BRANNON 
PROGRAM EDITOR 

HORIZONS: 64 

Mailbag 
~ime to bounce back some of the ideas and sugges
hons you've sent me. [n talking about Commodore 
?4 video, I ':'enlioned that the new 8-pin 64s have 
improved video clarity, but sa id that there <lre no 
function~ uss i9ned to the addi tiona l p ins (previous 
64s had five-pm plugs for audio/video). 

J. Robinson of Santa Monica, Ca li fornia, dif
fers . He's rigged up a cable using an 8-pin DIN 
plug (sorry, Radio Shack doesn' t carry them) with 
the chroma (colo r) s igna l coming from pin 8. Nor
mally, chroma is sl ig htly dis torted by the lun1i 
nance mixed w ith it, but the sig nal from pin 8 is 
pure, and the picture is better than ever, as evi
denced by some colo r s lides Mr. Robinson sent 
me. lf you can find an 8-pin DIN plug, try it o ut. 
By the wny, DIN stands for Deutsche Jndus tre 
Norm (Germnn Indus trial Standard). 

We've received some letters about the J\uto
matic P roofreader, asking how the checksum is 
computed on each line. We send program listings 
to a disk, then run our Lis ter program, which 
reads the programs straig ht from the disk and 
fo rmats the li sti ngs w ith cursor controls and 
graphics spelled out. 

rn addi ti on, the Lis ter nutomatical ly ge nerates 
the ":rem" checksums by adding together the 
ASCII va lues of all the characters in the line. The 
reason that the numbers arc never larger than 255 
is. that t~e n?dition is done internally in on ly 8 
bits, so 1t will wrap nround from 255 to zero (li ke 
an odometer past 99999) if the sum is too l<l rgc. 
Tha t's why so1T1c numbers for long lines arc 
smaller than o ther numbers for short lines. lt all 
depends where the number wrnps around. 

Printer Interfaces 
A few issues back, columnis t Larry lsm1cs ta lked 
about a parallel p ri nter in terface by CardCo ca ll ed 
Card/Print (a lso written as "Card/?"). We've used 
thi s interface here and have bee n generally pleased 
with its performance, altho ugh it \Nill not trans late 
certain 64 control codes in the listing mode. 
Anothe r interface I've been us ing is the Ty n1ac 
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Connection. Unli ke the Card/Print, the Connec
tio.n is set up .specifically for your printer (ROM 
chips are ava ilable for severa l p1inters). The Card/ 
Pr~nt w ill wo rk wi th a lmost any Cenlronics parallel 
pnntc.r~ ?ut the Connection uses the gra phics 
capabtl1t1cs of your Epson, Prowriter, or other 
dot-matrix graphics printer. 

The Connection offers "almos t total emula
tion" of the VIC printers, such as the 1525. In the 
emulation mode, it will respond identica lly to the 
control codes the VIC printer uses, such as dot 
graphics, elongated/normal text, cu rsor-up mode, 
cursor-down mode, a nd more. You ca n therefore 
use ~ II th~ sp~cia ! features of your printer (hig h
qualtty pnnt, italics, double-strike, e tc.) a nd 
s till be able to run programs specific to the VIC 
printers, such as hig h-resolution screen dumps. 

In addition, the Connection uses your 
printer's dot graphics capabilities to actually print 
the bui lt-in graphi cs characters on the keyboard. 
Program lis tings w ith g raphics symbols will ap
pea r a~ they do on the screen. Unfortunately, the 
graphics characters arc formed rather s trangely . 
Characters which should connect, such as Com
modore Q and SI II FT-as terisk, do not. The cursor 
symbols arc hard to read. The Connect ion also 
canno t reproduce reverse-v ideo text, s ince your 
printer's normal character set is used for alpha
numerics. But suppo rt for g raphics is better than 
no g r<lphics symbols at all. 

The Connection has a lis ting mode, thoug h it 
rnnnot interpret some cha racters . There is also a 
" Lranspnrent" mode, whe re it jus t sends the cha r
acte rs along without a ny interpretatio n. This is 
what you would do with some word processing 
programs. Unlike the Card/Print, there is no way 
to " lock" in anv one mode. 

1 la rdware:wise, the Connect io n has ci 6502 
microprocessor with RJ\M, ROM, nnd a printer 
port. How s trange to buy another computer for 
you r 64. lt has enough RAM to serve as a 2K printer 
buffer. With a buffer, characters coming from the 
computer are s tored until the p rinter can "catch 
up." If you sent something less than 2K long, it 
wou ld be ins tan tly printed from the computer' s 



COMPUTE!'s 
COM'lJTErs Frst Book d 

CO'v1M()()()RE 

64 
First Book Of Commodore 64 
$12.95 

The Commodore 64 1s a powerful home com
purer. Its state-of-rhe-art features include spr11e 
graphics and an advanced musica! synrhes1zer 
chip. COMPUTEl's First Book of Commodore 64 
is rhe definitive resource guide for owners and 
users or the 64 It includes some of the best 
arucles and programs from COMPUTE!Mag;i 
z1ne and COMPUTEl's GAZEITE. plus many 
more that have never before appeared 1n print 

First Book Of Commmodore 64 contains 
something for everyone· BASIC programming 
techniques; data storage programs: examples 
or sprite graphics and musical synthesis; 1nfor
mauon about wriung games. using perrpherals, 
and wor1<1ng wHh many utilities (includin9 a 
machine language assembler and a monrror); 
a complete memory map; and advanced 
programmrng techniques. Also includes many 
ready-to-type-in programs and games. 

If you are a Commodore 64 owner who 
wants co team more about using your computer 
to its full potent1al. this is the book for you 

Now Avallable From COMPUTEI Books 

• COMPUTE l's rlfst Book Of 64 Sound & Graphics S 12 95 
Clea1 explanauons to help you use all the 64 ·~ powerful sound and video 
features Plus great progiams for music synthesis. hi-res art. and spnre and 
character design. 
• COMPUTE l's Fust Book Of Commodore 64 Games s 12. 95 
Packed full of games Snake Escape. 011 Tycoon. Laser Gunner. Zu1der Zee. 
Arcade-acnon machine language games for fast hands: strategy games for 
sharp minds 
• COMPUTEl's Reference Guide To 64 Graphics s 12.95 
A complete. step-by-step tutorial for programming graphics. You'll like the clear 
wnung, the example programs. and the full-featured sprite. character. and 
screen ed11ors. 
• Creating Arcade Games On The 64 s 12. 95 
The principles and techniques of fast-action game design. including custom 
characters. movement. animation.joysticks. sprnes. and sound. With complete 
example game programs 
• Commodore 64 Games For Kids s 17.95 
Dozens or games for kids of all ages. making this an instant lfbrary ol educational 
software Learning. creatMcy. and excitement 

How To Order 

COMPUTE I Books are available at book.stores. newsstands. and computer 
stores nat1onw1de. If your local store has run out or COMPUTE I Books or does not carry them. you can order them drrectly: 

re 
flJ 

,,. 
'" 

.. 

" 

By Mall. Send a ct1eck or money order 1n U.S funds (no cash ple.m:) co· Order Department. COMPUTE I Books. P 0. Box 5406. Greensboro. 
NC 27403. Please rnclude S2 shipp1nglhandllng for each book you order. All orders must be prepaid. (C.0.D orders are not accepted.) 
Allow 4-6 weeks for delivery. 
By Phone. If you have VISA. MasterCard. or American Express. call our toll-free number 800·334·0868 (919-275-9809 in NC) 
between 8:30 AM and 4 :30 PM. EST Your order will be processed promptly; we will bill your credit card (plus S/ sh1pp1ng/handling). 
Allow 4-6 weeks for dehvery . 
.C 1983 CoomodOre 64 ".111.r<l<.'mJ<k ol Commodore El«trOfltC~ 

22~~1![ Publications,lnc.9 



point o f view. The bu ffer wou ld meanw hile be 
feedi ng characters to the printer at the printer's 
speed. My printer has a 2K buffer, so the combi
nation of the printer and the Con nection gives me 
an e ffective 4K of buffer space. 
The Ccm 11ect ic111 <T1111111c) 
Oi~t rilJ11ted liy M ic:rownre 
13.Jl H Rt. 23 
811//er, NJ 07405 
$119 

Strange Lock-Up Bug 
It mC1y have hC1 ppened to you. It's extremely frus
trating, and tolfl lly unexpected. Fortunately, it's 
predictable, hence preven table . Go d ovvn to the 
bottom of the screen (the very bottom, the last li ne, 
scroll if you have lo). Now s tart ty ping . Anything. 
You could jus t ty pe n bunch of X's . Keep ty ping ns 
you wrnp around the righ t marg in on the firs t line, 
then s top rig ht nftcr you type pas t the right mnrg in 
of the second 40-column line (lhe screen will scroll). 
Now press the I ST/DEL key (u nSH IFfed) to erase 
the last character on the previous line. 

Whoa! Suddenly, the command LOAD is 
p rinted , you gel a ?SYNTAX ERROR, lhe word 
RUN appea rs, nnd if you had a program in mcrnory, 
it stnrts . Who typed SHlFT-RU /STOP? 

This is not a trivial e rror. If you had a program 
running, you rnn' t s top it. lf not, the cmsor appcnrs 

lo be flashing merrily, and a lJ seems well . Try 
ty ping . Wo ny begins to creep in lo your mind as no 
characters appea r. You reach fo r the panacea o f 
RUN/STOP-RESTORE. Pa nic sets in when this does 
nothing, and you press it over nnd over aga in, 
pounding and smashing a l the keybocud in a fr,rntic 
a ttempt to regain control. Too bad . Yo u have to 
reach for the power switch and turn your com
puter off. RAM is w iped dean . Your progra m, if 
a ny, is gone. 

I don' t know what causes this e rror. O ne theory 
is tha t when the 64 h·ies to scroll color memory, ii 
reaches one li ne too many p<1sl $Df3E7 (end of color 
rncmo ry) and mangles the registe rs of the CIA chip, 
w hich controls a ll interrupts . There is no wny 
a round it, other than the emergency reset l covered 
last month . Jus t keep it in mind. 

Hope you enjoy the word p rocessor in this 
issue. Since il is a complex soflw,1re product, we' ll 
use this column in the fu ture as a fo rum for an
swering your questions abou t it, a well as li ps for 
us ing it. 

l' IJ leave you \Vith someth ing to play with: ex
tended backg round color mode. Enter it w ith POKE 
53265, PEEK(53265)0R64 <rnd try typi ng the letter 
" A", SI If FT-A, then CTRL-9 (reve rse on), nnd in
verse video "A" and SH IFTED-A aga in. See what 
conclusions you come up w ith, and try chnnging 
memory loca tions 53282 and 53283. (li} 

BUSINESS EDUCATIONAL ENTERTAINMENT 
• FINANCE CALC 84 • Disk 
• DATA BASE 64 • Disk 
• MAllAGEMEllT SYSTEM 14 • Disk 
• FAMILY PAC 84 (3 In 11 • Disk 

(CUEC KBOOK. RECIPE. EOU·GAME) 
• CHECKBOOK EASE 84 • Disk 

HESWRIHR 84 • can. 
HESMON 84 • can 
QUICK BROWN FQX (W p I • can. 
WRITERS ASSISTANT (WP I • Disk 
FILING ASSISTANT • Disk 
INVEITORY PACKAGE • Disk 
TOUCH TYPING TUTOR • Olsk & cass. 
MINI Jiii i (DATA BASE) • Disk 
DATA BASE MANAGER • 01sk 
GENERAL LEDGER • Disk 
PAYROLL SYSTEM • Disk 
PAPERCLIP (W.P.) • Disk 
M'FILE • Disk 
WORD PROIJ (W.P.) • Disk 
SPELL RIGHT PLUS (DICTIONARY) • Crt. 
DELPHI'S ORACLE (DATA BASE) • Disk 
TIME & MONEY MANAGER • Disk 
OMNICALC (SPREADSHEET) • Disk 
CARDCO PRINTER INTERFACE 

POLICY 

S55.95 
59.95 
45.95 

45.95 
35.95 
29.95 
25.95 
45.95 
59.95 
57.95 
77.95 
19.95 
71.95 
67.95 
77.95 
58.95 
99.95 
94.95 
71.95 
49.95 

125.95 
55.95 
79.95 
54.95 

All orders ~re shipped U P S Snipping charges are $2.00 tor 
prepaid orders and S3 25 '°' C O D F°' last delivery send 
money otcer. ce111rieo Che<:k °' credit card 
Please allow apprOMli!efy three weeks '°' durance on 
personal Che<:ks 
All items are suo1ett to ava1~0<llty and pnce Change. Thanks 
for ordenng lrom House cl Software• Call fot free c.ita1og1 

HUNDREDS MORE AVAILABLE 
SNOOPER TROOPERS I. II • Disk S29.95 
KINOERCOMP • Disk & en. 19.95 
IN SEARCH OF MOST AMAZING THING • Disk 26.95 
PROGRAMMING KIT I • Disk 19.95 
FACEMAKER • Disk 22.95 
KIDS 0111 KEYS • en. 29.95 
FRACTION FEVER • en 29.95 
PRIMARY MATH TUTOR • Disk & cass 21.95 
ENGUSH INVADERS • Disk & cass. 21 95 
DUNGEONS ALGEBRA DRAGONS • Disk & Cass 19.95 
UP FDR GRABS • cart 29.95 
BENJI'S SPACE RESCUE • Olsk 29.95 

• - Q 

HOUSE Of 
SOFTWARE 

•from EN·TECH Sol1ware 

• STUDIO 64 (MUSIC MAKER) • Disk & cass. S35 95 
• BABIES OF THE DIRT • Disk 27.95 
• GAME DESIGNER • Disk & Cass. 25.95 

GRIDRUNNER • Can 21.95 
TEMPLE OF APSHAI • Disk 25 95 
UPPER REACHES OF APSHAI • Disk 14.95 
CURSE OF RA • Disk 14.95 
ANNIHIL.ATOR • Disk & cass 16 .95 
PROTECTOR II • O.u & Cass 24 95 
TUENGARD • cass 16.95 
FROGGER • Disk & Cass 22.95 
FORT APOCALYPSE • Disk & cass. 22.95 
ROBBERS OF THE LOST TOMB • Disk 19.95 
JUMPMAJI • Disk 25.95 
SWORD OF FARGOAL • Disk & Cass. 25.95 
PAKACUDA • Disk & Cass I 1.95 
SURVIVOR • Disk & Cass. 22.95 
PEGASUS ODYSSEY • Disk & Cass. 19.95 
SUPERCUDA • Disk & Cass. 19.95 
NEUTRAL ZONE • Disk & cass. 27 .95 
CEfllTROPODS • Disk & cass. 13.95 
SPACE PATROL • cass. 19.95 
MOON PATROL • Cass. 19 95 
B· 1 BOMBER • Cass. 11 95 
KONGO KONG (DONKEY KONG) • Disk & cass. 14.95 
COMPETITION PRO. JOYSTICK 17 .95 

To Order Call: 

VISA 1 (213)7~~·8866 • . - ~ ~ 
1 Write To: l 

HOUSE OF SOFTWARE 
91 83 Mercedes Ave. • Arleta, CA 9133 1 





VI Creations 

Using The Dynamic Keyboard 

The dy11n111ic keyboard is a usefu l prog ramming 
techn ique that can be used with both the VIC-20 
and the 64. This technique enables you to POKE 
va lues into the ketjboard buffer and "fool" the com
puter into thinking you typed the command from 
the keyboard. rt can be used to do every thing 
from s imply running a program to chain-loading 
prog rams from tape or disk. 

The Keyboard Buffer 
The keyboard buffer is a block of memory ten 
bytes {cha racters) long that runs from memory 
addresses 631 to 640. The buffer is a tem porary 
·hold ing area that is used to s tore dala input from 
the keyboard . If you could type fas ter than the 
VIC cou ld read the keyboard (it does th is 60 times 
a second), you could fi ll up the keyboard buffer. 
Obviously you can' t type this fast, but there are 
other times the computer's operating system does 
use the keyboard buffer to temporarily s tore d ata. 
lf a BASIC program is runn ing and is at a stage 
where it is not ready to accept data input from the 
keyboa rd (a FOR/NEXT time-delay loop, for ex
ample), the keys that are pressed will be tempo
rarily s tored in the buffe r until the program is ready 
to process the da ta. To see how thjs happens, enter 
the following line in the direct mode, press RE
TURN, and w hile the FOR/NEXT loop is running 
type the following ten keys: 1 2 3 4 5 6 7 8 9 0. 

FOR A =1TO10000: NEXT 

As you can see, while the time-d elay loop is 
runn ing, the keys you pressed are not disp layed 
on the screen. As soon as the loop is finished, the 
compu ter reads what is stored in the keyboard 
buffer and processes the data accord ingly and 
p rints it on the screen. Now enter the above FOR/ 
NEXT statemen t again, and while it is ru nning 
type the following 12 keys: 1 2 3 4 5 6 7 8 9 0 1 2. 
When the loop is fin ished, you will see the same 
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ten keys displayed o n the screen as before. But 
what happened to the two extra keys that were 
pressed, the 1and2? Those keys were lost because 
the keyboard buffer, which runs from 631 to 640, 
can hold a maximum of ten characters . Any keys 
that are pressed after the buffer is filled a rc lost. 

The Other Keyboard Buffer Byte 
You may wonder how the operating system knows 
that there is data in the keyboard buffer waiting 
to be processed. Memory address 198 te lls the 
computer how many characters are in the 
keyboard buffer ready to be processed. Each lime 
you pressed a key w hile the computer was ex
ecuting the above time-delay loop, memory loca
tion 198 was incremented by 1. After the loop 
finished run ning, the operating system took a 
look at location 198 (which had a value of ten) 
and knew that there were ten characters in the 
buffer wailing to be processed. Enter the following 
commands in the immediate mod e, then wh ile 
the FOR/NEXT loop is running, type 1 2 3 4 5 6 7 8 
90. 

FOR A = 1T0 10000:NEXT A: POKE 198,0 

After the loop is fi nished, you' ll notice that 
ou r ten characters were not pr inted o n lhe screen. 
The reason is that after we cam e ou t of the loop 
we POKEd 198 w ith a 0. Even though ou r ten 
characters were in the cassette buffer, the operating 
system d idn' t print them as it did before. When 
we POKEd a value of zero into 198, we told the 
computer no characters were waiting in the buffer. 

Using The Dynamic Keyboard 
The keyboard buffer can bea very useful tool w hen 
p roperly used. For example, did you know tha t 
when you "chain-load" programs (the first pro
gram au tomatically loading a nd running the sec
ond, the second loading the third, and so on) the 



THE VIC LIBRARY 
FROM COMPUTE! 

For over two years. COMPUrFI Magatlne ha) been publishing article) and ready-to-cype-in programs for VIC 70 owner). Many VIC pro 
gramm1ng techniques lir)t appeared 111 the pages of COMPUTEI. 

COMPUTEt's editors have gathered the best articles (revising and rewriting some) and added prev10usly unpublished macerial. The result 
rs a senes of books for VIC-20 owners. Each contains articles and programs which educate. explain. and emena1n 

Whether you're brand-new co computing or a seasoned programmer. you'll find fun and useful informauon. wntten in COMPUTE1's 
easy-to-understand st:yle. 1n all of these books. And if you know other VIC owners. COMPVTEI books make wonderful Christmas gifts. 

COMPUTE l's First Book of VIC $12.95 
COMPUTE/'s FlfSt Book of VIC has been a number one best 
seller on the computer book hsts. II has been called "useful for 
both novice and expenenced VIC users." 

If you like computer games. you will en,ioy "STARFIGHT3 ... 
"ZAPll ... "Meteor Maze." and the other games included. Chap
ters on joysticks and paddles explain t1ow to use them in 
programs you write. 

Fil st Book of VIC st1ows you a sirnplc way to alphabetr7e 
lists. And there are advanced p1ogrammrng techniques for 
saving memory space. 

The cuscom character program allows you 10 design your 
own alphabet (if you wam your VIC to prrnt Hebrew. Greek. or 
other special characters). Custom characters can be developed 
into spaceships. flowers. and other urnque shapes. 

You will discover how to au1oma11cally renumber BASIC 
programs. combine two programs. scan and stop che screen 
when 11 is LISTlng. and dump the screen 10 a printer. 

It you write program). you will apprecrare the drscuss1on 
of VIC memory and how to crc~a re special effern with graphics 
and sound. The machrnc l.:inguage monitor. TINYMON. is a 
valuable aid to machine language programmers. 

COMPUTEl's First Book of VIC was one of the firsc books 
published for VIC owners and it is strll one of the besc. VIC 
owners of all ages and abilities will find 11 an excellent 
resource. 

COMPUTE f's First Book of VIC Games S 12. 95 
Would you hke a lot or games at a very low pnce? COMPUTEl's 
F1rsc Book of VIC Games coma ins cwo dozen (for only s 12.95). 
Each game has been tested and debugged. and rs ready to 
cype into your VIC-20. 

You get fast-action. commercial quahty. arcade-scyle 
games that require quick renexes 1n acfdi11on to strategy game) 
wl1icl1 test your logical skills. 

In "Time Bomb" you hear tl1c ticking of a bomb abour to 
blow up. You have to I ind and defuse it by making your way 
chrough the maze thac extends beyond che borders of 1he 
screen. 

"Closeout" takes you 10 a department store. You rry 10 
snatch as many sale items as possible. while avoiding the 
horde or nasty bargain hunters. 

"Cryptic Numbers" combines logic and luck. Thinkrng 
logically. you have to decode the panern picked by the VIC. 
Alter each 1urn you learn how close you were. 

"Deflector" requires quick reactions and a sense or stra1egy. 
You control the bouncing ball by placing defleccors that drrec1 
11 to the targets. 

You are captain of a small space fortress in "Outpost. .. 
You have lasers and torpcdos. but your energy is running low 
and the compucer is on Che blink. Wrll the supply ship arrive rn 
time to save you? 

First Book of VIC Gc1mrs Is more ll1an1us1 a book full or 
program liscings. Eacl1 game Is annorarcd. You can change che 
games 11 you hke. or use the many programming techniques 1n 
games you wr11e. And you can use che maze-drawing program 
1n your own games. 

Introductory chapters explain how to develop ideas for 
game programs. with hints and ups about the VIC's sound. 
color. and graphics capab1lr1res. 

No serious game player should be without COMPUTEl's 
Ftrst Book of VIC Gc1mcs. 

COMPUTEl's Second Book of VIC $12.95 
Your VIC library 1s nm complete w11hout COMPUTE l's Second 
Book of VIC. 

Some or the oumandrng programs include: a da1asse11e 
filing syscem that lets you use your VIC as a filing cabinet; a 
mini word processor; a loan analyzer chat figures ouc imerest. 
monthly payments. and loan values: a machine language 
assembler (and a very fast machine language game); a program 
ror printing poster-sized banners: and rnuch more. 

Second Book of VIC rea r ure~ a detailed memory map 
(rncluding Kernal routines) that not only names che memory 
locatrons. but also gives you ideas for using them in your 
programs. 

Chapcers on graphics and sound include a character 
editor that redefines characcer shapes. a sound effects program 
1ha1 does noc slow down BASIC programs. and a utrhty ror 
programming the eight runccion keys. 

And. of course. Chere arc ready-10-type-ln games: "UXB ... 
"A Day At The Races." and others. rr you write your own garnes. 
you will benefit lrom the techniques and examples chroughout 
the book. 

People who are curious about the many things you can 
do with a VIC need COMPUTE l's Second Book of VIC The 
variet:y of programs will be a w elcome source of new software. 
Why not order your copy tOday? 

NEW RELEASES 
(Coming Soon from COMPUTE! Book\) 

Creating Arcade Games on the VIC 
VIC Games for Kids 
Things to Do in 4K or Less 

HOW TO ORDER 
coMPUlEI Books are available at bookstores. newsstands. and 
computer stores nationwide. If your local ) lore has run ou1 of 
COMPUTE! Books or does noc carry them. you can order chem 
directly: 

-By Mail 
Send a check or money order 1n U.S funds (no cash please) to: 

Order Department 
COMPU IEf Books 
P.O. Box 5406 
Greensboro. NC 27403 

Please include S2 shipp1ng/handlrng for each book you order. 
All orders muse be prepaid (C.O.D. orders are not aecepced). 
Allow 4-6 weeks for delivery. 

-By Phone 
If you have VISA, MasterCard. or American Express. call our 
roll-free number 800-334-0868 (919-!75-9809 in NC) between 
B30 AM and 4 :30 PM. EST. Your order will be processed 
prompcly; we will bill your credit card fplus S2 shipping/ 
handlrngJ. Allow 4-6 weeks for delrvery. 



first p rog ram has to be longer than the second? 
That's because of the variables. The start of BASIC 
variables a lways s tays just past the end of your 
BASIC program. When you cha in-load programs, 
a ny va ri ables that arc used in the first program 
are stored a few bytes past the e nd of BASIC. If 
the second prog ram in the chain is longer, it will 
write over these va1iables, and all their va lues 
will be lost. To illus trate this, enter the following 
two shor t programs and save them to tape with the 
filenames specified below. Be su re to save the sec
ond program with the filena me "TEST.LOJ\D.2" 
right after the firs t program (use the filename 
TEST.LOAD.'!) . 

TEST.LOAD.I 
10 A=l0 : 8=20 : C=30 :rem 120 
20 PRINT" ( CLR} {DOWN } THIS IS PROGRAM l " 

: rem 244 
30 FORT=lT0500 :NEXT : rem 189 
40 LOAD "TEST . LOAD .2 " : rem 182 

TEST.LOAD.2 
10 PRINT" THIS IS A DUMMY LINE" :rem 251 
15 PRINT" THIS IS A DUMMY LINE" : rem 0 
20 PRINT" THIS IS A DUMMY LINE" :rem 252 
25 PRINT" THIS IS A DUMMY LINE" :re m 1 
30 PRINT " THIS IS A DUMMY LINE" :rem 253 
35 PRINT" THIS IS A DUMMY LINE" : rem 2 
40 PRINT" THIS IS A DUMMY LINE" :rem 254 
50 PRINT"(CLR}(DOWN} THIS IS PROGRAM 2" 

:rem 248 
60 PRINT" A=" ;A; ''B= " ;B; "C=" ;C :rem 41 

As you can see, the first program sets three 
va ri ables (A-; B, and C), PRlNTs a quick message 
to the screen, then LOADs in the second program, 
which prin ts a few messages to the screen (we 
made it lo nge r here for our demonstration) . It 
then prints the variables A, B, and C that were se t 
during the first program. Note that the printed 
variable values are zeros, even though we in itia lly 
set thern al 10, 20, and 30, respectively. 

Whnt' s the a nswer? The dynamic keyboa rd, 
of course. Change the las t line (line 40) in the firs t 
program to read: 

40 POKE 631,131: POKE 198,1 

Then reSA VE it using the snme filename, 
and RUN it aga in. For our demonstration, this 
modification wil l work only with cassette. Save 
th is modified vers ion to tape, and be sure to save 
another copy of the second program right afte r it. 

If you changed line 40 and saved both pro
g rams correctly, you'll notice that the first pro
g ram succcssf u lly called in and ran the second, 
even though we removed the LOAD command in 
line 40. 

This is accomplished by the two POKEs we 
used in line 40. POKE 631,131 places the token for 
SHIFT-RUN into the keyboard buffer. When you 
press SHIFT a nd RUN on the keyboard to LOAD 
and RUN a Lape program, this charac ter (13 1) is 
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placed in the buffer. Jot this down; you probably 
won't find it in your VIC-20 Progra111111er's Reference 
Guide. We POKEd the SHTFT-RUN into location 
631, the first byte of the keyboard buffer, because 
the buffer is of the FfFO (firs t in- first out) type. 
That is, when you press a key on the keyboard, 
the operating system places it in the first byte of 
the buffer; wh en ready to be processed, this will 
be the first character pulled out. 

The other POKE we made in Line 40 was POKE 
·198,1. This tells the opernting system tha t there is 
one character in the buffer wa iling to be processed. 
As soon as the 1 was POKEd into 198, the oper
ating system was fooled in lo thin king yo u had 
typed SHIFT-RUN from the keyboa rd, a nd the 
computer LOADed and ran the next program. 

The obvious drawback here is that it will only 
LOAD and RUN the next program 011 tape. This is 
because the POKEs we used did not specify a 
fi lename. So when using this method of cha in
loading, be sure the progrnms a re saved o ne after 
the other. 

You'll notice that we still have a problem 
passi ng variables because of the lo nge r length of 
the second progrnm. The re is a nother technique 
which can easily solve that. 

Using The Buffer And The 
Screen 
Delete line 40 from the first program and add the 
fo llowing lines: 

32 PRINT"{CLR}{2 DOWN} LOAD" :rem 11 
40 PRINT"(6 DOWN}5 A=";A1" : B= ";B; " : C= ";C; 

:rem 113 
45 PRINT"RUN" : rem 47 
50 POKE631 , 19:FORA=632T0636 :POKEA , 1 3:NEXT 

: POKE198 , 6 :rem 96 

As before, SAVE it to tape and reSAVE the 
second program righ t after it. Now RUN the firs t 
program and see what happens. Be sure lo leave 
the cassette PLAY button pressed down after the 
first program is loaded. 

This time we've successfu lly passed our vari
able va lues from the first program to the second. 
Here's how we did it. 

Line 32 clears the screen (which a lso moves 
the curso r to the HOME position). It then moves 
the cursor down h-vo lines, and prints the word 
LOAD. Line 40 shows how we pass our variables 
from one program to another. It prints a line on 
the screen that looks li ke (and is) a BASlC state
ment: the number 5 (the BASIC line number) a nd 
the variables A =, B=, nnd C = . IL then prints the 
current va lue of these variables, in th is case 10, 
20, a nd 30, respectively . Line 45 prints the word 
RUN and starts our second prog ram. 

Line 50 is the key to it all. The firs t POKE 
(POKE 631,19) places the va lue 19 into the first 
byte of the keyboard buffe r. In th is case, the ASCII 



Skyles Electric Works Presents 

The VicTreeTM 
.•. Leaves your new Commodore 64 (or Vic 20) with 42 a dditional commands. 
• . • Branches out to most BASIC 4.0 programs . 
. • . Roots into most p rinters. 
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 al l 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 g ives 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) 965-1 735 



COMMODORE 64:: 
American Perf P-herals 

NEW ARRIVALS 
(disk or tape) 

1030 LANGUAGE TRANSLATOR 
English to German. 510 

5n PIAN0- 64 $19. 9$ 
Change your 6q to a piano. 

126 TRAFFIC S IGNALS $14.95 
Teach your chlld safety. 

lHO POGO $24. 95 
Like Q -Bert. 

596 TELLING TIME $2q. 95 
Hi- res Round clock. 

12q9 TYPESETTER 5q9, 50 
Hi - res printing on 1525. 

1276 ELIZA 519.95 
Has conversation with you. 

1016 ELECTRONIC GRAO EBOOK 
Teacher special 524. 95 

574 LOCATION OF COUNTRI ES 
Ceography S 14 . 95 

575 CANCER $15. 95 
Kid s and smoking. 

762 ELEME NTARY ELECTRICITY 
5th- 9th gr . 524.95 

126q TRAVEL ABOUT AMERICA 
Series of 7 programs on 

Geog. a nd History s 150. 
578 SOUND EFFECTS 515. 95 

Demo and prog. aid . 
139 STRATHCLYDE BASIC 

12 lessons + test . Slq. 95 
1014 CEOMETRY SERIES 
20 progs. with hi - res 
Disk 5300 Tape $400 
128 TEST MAKER 52q . 95 

Makes multi -choice tests . 
1018 LARGE NUMBER ADDITION 

Great display s2q. 95 
1275 VIC - 20 EMULATOR $34.95 

Run most VICs on 6q. 
12q6 INTERRUPT MUSIC EDITOR 

Machine code . 529. 95 
1017 MORTGAGE 519. 95 

Does all loan calc ulations . 
1015 AN IMAL-VECETABLE 

6yr.-10yr. 51q.95 
1285 MAESTRO 53q. 95 

All conceivable music and 
sound funct ions in 1 program. 

1280 WATTS and AMPS 514.95 
Household elec. calcs. 

580 MATCHING SHAPES 
l.Q. Bui lder 514. 95 

ORDERINC BLANK 

To : American Peripherals 
t 22 Bangor Street 
Lindenhurst , NY 11757 

Ship to : Name 
Street 

Town. State, ZIP 

EDUCATIONA L 
(disk or tape) 

60 Type Tutor $19.95 
645 Assembly Language 

Tutor 514. 95 
687 Fractional Parts s1q, 95 
902 Estimat ing Fractions 514. 95 
695 Tu1or Math 514.95 
870 Square Root Trainer 514.95 
699 Counting Shapes 514.95 
69q Money Addition 514. 95 
689 Math Dice 14. 95 
678 Speed Read s 1q. 95 
6q) Maps and Capitals $19. 95 
645 Sprite Editor $19. 95 
904 Sound Synth~sizer 

Tutor 19.95 
696 Diagramming 

Sent ences $14. 95 
690 More/Less $14. 95 
688 Batting Averages S 14. 95 
802 TlcTac Math 516.95 
90q Ba lan cing Equa t ions 51q. 95 
905 Missing Letter s 14. 95 
864 Gradebook 515.00 
810 French 1- q 580.00 
811 Spanish 1- q 580. oo 
807 English Invaders S 16 . 95 
809 Munchword S 16 . 95 
812 Puss in Boot 520.00 
813 Word Factory 520. 00 
660 Hang-Spell s 14 . 95 
905 Divis ion Drill t4. 95 
906 Multlplic. Drill s1q. 95 
907 Addition Drill $14. 95 
908 Subt raction Drill S 14. 95 
910 Simon Says 1q.95 
911 Adding Fractions 514. 95 
912 Punctuation S 14 . 95 

EOUCA TIONAL 

Serles on disk 

Computer Science ( 30 pr. J SlSO 
HS Biology ( 70 programs I 5500 
HS Chemistry ( 40 programs) 5450 
HS Physics (60 programs) 5475 
HS SAT Drill (60 programs) 599 
Elem. Social Studies ( 18 pr.) 5225 
Elem. Science (18 programs) $225 
Furthe r French (12 pr.) 595 
Further Spanish ( 12 pr.) 595 
S tal lstlcs ( 12 programs) 595 

Please send your complete 6•K catalog. Over 600 p rograms. 

ITEM DESCRIPTION 
(s pecify d isk or tape) 

PRI CE 

Charge to my credit card NY State Residents 7. 25\ la>< S ••••••••• 
. . . . VISA .•.. MASTER CARD COD add 52.00 5 ••...•.•• 
Accoun~ • • . . •• .. . . . . . . • • • . . foreign orders add S2.00 s . ... ... . . 
Exp. da te . . . . . . . . . . . • . . . . . . Shippin!l S •• 1. 75 •.. 

Total Amount 5 .. .. . ... . 
Signature ..........•..••.......•.•• 

Commodore 64 is a trademark of Commodore Business Machines. Inc. 
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value of 19 is the con trol character which s tands 
for HOME CURSOR. The cursor, then, is s imply 
moved to the home posi tion (the upper-left corner) 
withou t clearing the screen. The next five POKEs 
we make lo the keyboard buffer a re the same (a 
value of 13), nnd nrc done with a FOR/NEXT loop. 
The ASCI I va lue of 13 is the conh·ol character 
which re presents the RETURN key. POKE 198,6 
fools the operating system into thinking that six 
keys have been pressed on the keyboard. The 
computer s tnrts process ing these commands, and 
away we go. Herc's whnt happens . 

The va lue of 19 moves the cursor to the HOME 
position, and then the operating system auto ma t
ically moves it down one more line. The cu rsor is 
now sitti ng o n top of the word LOAD we printed 
on the screen . The next character in the keyboard 
buffe r is a 13, which s ta nds for RETURN. We've 
fooled the computer into thinking that we typed 
the word LOAD and then pressed RETURN. The 
system now loads in the next program on the 
tape. While the computer is loading the prog ram, 
the processing of data in the keyboard buffer is 
temporarily suspended. 

After the LOAD has been completed (we 
now have the second program in BASIC memory), 
the operating system continues reading data &om 
the keyboard buffer. The next few bytes in the 
buffer stand for RETURN. The cursor is now 
sitting on the BASIC line we printed on the screen 
in the first program . When the computer reads 
the next va lue of 13 from the keyboard buffer, it is 
again fooled into thinking we ha ve jus t typed in a 
new BASIC line (or the second program. It then 
enters that line. The cursor has now moved to the 
next line on the screen, which reads RUN. Reading 
another 13 from the buffer, it thinks we typed 
RUN from the keyboard a nd p ressed RETURN, 
a nd away it goes with the second program . 

Many Different Techniques 
The above techniques could have been accom
plished a number of d ifferent ways using the 
keyboard buffer and the screen. Jus t remember 
one important fact. In most cases, w hen the com
puter reads data from the buffer, it thinks it was 
entered directly from the keyboard. Almost any
thing you can do from the keyboard can be done 
from the keyboard buffer. As a matter of fact, you 
could probably crea te a computer program itself 
by POKEing various values into the buffer. 

Experiment with this technique and I' m sure 
you'll find a usefu l application fo r it . 

If you've got questions or ideas about subjects you'd like 
to see covered in tlz is column, write to: VICreations, 
clo COMPUTE!'s GAZETTE, P.O. Box 5406, Greensboro, 
NC27403. 8 



Graph Plotter 
Ruth A. Hicks 

Not only is "Graph Plotter" an interesting tool 
for drawing 3-D columnar charts, but the 
accompanying article takes you step by step 
thiough the program itself so you can learn 
how it was written. The program originally 
was designed for the Commodore 64, and 
we've added a version for the unexpanded 
VIC-20. 

"Graph Plotter" is a good demonstration of what 
beginning programmers can accomplish in the 
way of graphics on the Commodore 64 and VIC-20. 
Different graphics techniques were used to crea te 
this program. By read ing this article and following 
along with the program lis ting, you can increase 
your knowledge of g raphics formatting. Of course, 
if you're not into learn ing programming, there's 3-0 lmr gmplts 1m· 11 s1111p willt "Gmplt Ploller" (64 versio11). 

no reason why you can't jus t type in the program 
listing anyway. 

Graph Plotter crea tes nttrnctive bar graphs 
with three-d imensional columns. The g raphs arc 
particularly exciting in colo r. There are s ix col
umns, each a different color, to which you assign 
a value from 0 to 15 for the column height. You 
tell the computer what values each column has, 
and then you can interpret their meaning. 

Modula r Programming 
Graph Plotter was written with a technique known 
as 111od11/ar or block progra111111i11g. This means a 
section at a time was written on the computer 
and then checked for eye appea l, function, and 
(of course) that familia r message, "?SYNTAX 
ERROR." There arc five main blocks to this 
program. 

When typing the program, J suggest that you 
omit unnecessary spaces except in any INPUT o r 
PRTNT s tatemen ts bet ween quotation marks. All The V/C-20 1wrsi1m 11[ "Gm111t Plollcr." 
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other spaces are not needed by lhe computer and 
only consume more memory. Since this is an arti
cle to learn from, let's s tart some good habits right 
away by not typing those useless spaces. 

Block One 
Block one, Lines 100-180, crea les lhe graph, in
cluding the segments and the outlining borde r. 
Ins tead of using line after line of PRINT s tate
menls, we' ll be POKEing the informatio n directly 
inlo memory inside f-OR/NEXT loops. 

Line 100 clears the screen nnd sets the back
ground colo r to black and lhe border blue. Linc 
11 0 s tarts the top border on the Commodore 64 al 
screen memory loca tion 1230 and runs it across 
the screen to location 1261, drawing a continuous 
line (these addresses arc 7726 to 7745 on the VIC). 
Refer to the ma nual which ca me with your com
puter for the "Screen and Colo r Memory Maps ." 
Each lime the FOR/NEXT loop is executed , il 
places the nev.t val ue of I into lhe POKE s tate ment 
with the symbol number 114 (refer to your manual, 
"Screen Display Codes"). The I va lue tells the 
computer where to put the symbol and the 114 
tells wltnt symbol to pu t in lhal spot. 

The second POKE in line I 10 colors the sym
bol g reen. Since the "Colo r Memory Map" (sec 
manual) corresponds to the screen memory map, 
only with a diffe_rent set of numbers, a ll we have 
to do is ca lculate the offset. The difference between 
55296 and 1024 (the s tarting address of colo r and 
screen memory in the Commodore 64) is 54272, a 
s imple subtraction problem . So, we POKE 
I+ 54272 with the color code for g reen (5) a nd 
presto, we have a green symbol at the correct 
location! The same thing works o n the VIC-20, 
excepl lhe offset between screen a nd color mem
o ry is 30720 ins tead of 54272. 

Linc 120 draws lhe lefl bo rde r, beginn ing a l 
screen memory loca tion 1270 and e nding at loca
tio n 1790 on the Commodore 64 (7748 to 8034 on 
the VIC). The STEP 40 is used because a Commo
dore 64 has 40 characters per line across its screen 
(STEP 22 fo r the VIC). If you look at your manual 
and find screen loca tio n 1.270, then add 40, you' ll 
find that location L3JO is cxaclly o ne line below 
l270. On the VIC, 7748+ 22 adds o ne screen line . 
The rest of line 120 and the next two lines arc s imi
lar to lines 110 and 120, except for d ifferent screen 
symbol codes. 

The last four lines (150-180) in lhis sectio n 
were constructed in the same manner, us ing f.OR
NEXT loops to POKE info rmatio n directly into 
screen me mory. These lines draw continuous 
lines on the graph, making it more readable. 

Designations 
Block two of the progrnm prinls n series of num
bers on the left s ide of the g raph and letter desig-
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nntions for each of the six columns. Line 190 posi
tions the fo llowing PRINT s tatement at the right 
spot ho rizontally so the numbers can be displayed 
along the left side of the graph. We want the num
bers to s tart a t the fourth space right of the border, 
so we place a SPC(4) a fter the PRINT, and then 
place the number to be printed inside quotation 
nu1rks. 

So, lines 190 through 220 label the Y-axis with 
a sequence of numbers from 15 to 0. Notice that 
bclwccn each colon is a complete PRINT state
ment, and even though they are a ll crunched to
gether in only four program lines with 110 spaces, 
they resull in 16 lines of vertical d isplay. Also, 
notice that with o ne-dig it numbers the SPC() state
ment is increased from four to five in the Commo
dore 64 vers io n for proper p lacement. 

The last line of this sectio n (230) puts letter 
designations along the bo llom of the graph be
neath lhe columns . Notice there is only one PRINT 
since lhis line is displayed horizontally. In the 
Commodore 64 version, the firs t letter is 
positioned with TAB(9) and the following letters 
arc a ll equally spread with SPC(4) statements. 
Again, because of the VIC's smaller screen s ize, a 
TAB(4) and SPC(2) statement are used to position 
the lellers pro perly. 

READ-DATA Block 
In the third block of the program (lines 240 to 300), 
DA TA is READ that will be used in a later ro utine 
lo positio n each vertica l bar o n the g raph and 
decide its color. Linc 240 prevents this DA TA 
from being reREAD unnecessarily with any sub
sequent passes through the program. 

The first statement that READs DATA in this 
section is in line 260. Herc, a READ command is 
conta ined in a FOR-NEXT loop so it is executed 
s ix times. This causes six s lrings, representing the 
s ix column labels (A,B,C,D,E,F) to be READ a nd 
set equa l to the s tring a rray variable, A$(1). 

In line 280, a second set of DATA is READ 
and assigned to D(I). This s tring array variable 
denotes the color code for each vertical bar on the 
g raph . 

The last g roup of DATA in this block is READ 
from line 300. The val ues taken from line 290 are 
the screen memory addresses necessary to prop
erly locate each bar on the gra ph. 

The use of arrays in this section significantly 
sho rtens the length o f the program. Instead of 
requiring s ix separate blocks o f code to locate a nd 
d ra w each vertical bar, we will now be able to 
perform this in one routine. 

Input Block 
The fourth block of the program (lines 310-420) is 
the INPUT routine. Notice that that much of this 
routine is contained within a FOR/NEXT loop 
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ALIEN GROUP VOICE BOX (D.T) ..... .... ...... ..... .. 85 
NEWPORT PROSTICK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 
ELEPHANT OISKS (BOX OF 10) ... ..... ........... ... 21 
RABBIT !EASTERN HOUSE) !VIC OR 64) ............... 35 
HES MOOEM (WITH SOFTWARE! [VIC OR 64) .......... 59 
HES MON ASSEMBLER !Cl (VIC OR 64) ............... 29 
DUST COVER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
QUICK BROWN FOX (CJ [VIC OR 641 . . . . . . . . . . . . . . . . . . 49 

COM-64 VIC-20 
16K RAM 59 
CARDBOARD 13 SLOT EXP.) 33 
DISPLAY MANAGER )40/80 COL.I 89 
HESWRITER ICJ 29 

WOROPRO 3 • IOI 59 
VIOEOPAK 80 180 COLU MHI 159 
Z·BO VIOEOPAK IWITH CPMI 259 
6502 PROF. DEV. SYSTEM Ill 23 
ROBBERS OF LOST TOMB ID.Tl 21 TURTLE GRAPHICS IC) 29 

VIC FORTH IC) 46 
CHOPLIFTER JC) l9 
SHAMUS ICJ 29 
SCORPION IC) 29 
SPIDER CITY (CJ 29 
SWORD OF FARGOAL Ill 21K 23 
KIDS AHO THE VIC IBDDKI 17 

PROG. REF. GUIDE !BOOK) 1 B 
ELEMENTARY 64 (BOOK) 14 
64 FORTH ICJ 46 
JUMP MAN JD.Tl 29 
PRACTICALC !SPREAD SHEETI ITJ 39 
FORT APOCALYPSE JD.Tl 26 
GOTH MOG'S LAIR ID.Tl 34 
FROGGER (0.TI 26 VIC GRAPHICS IBDDKJ 12 
AHNIHILA TOR ITJ 18 SUBMARINE COMMAN DER ICI 31 
TEMPLE OF APSHAI ID.Tl 29 TYPE ATTACK !Cl 29 

C CARTRIDGE D DISK T CASSlTTE • MOST ITEMS 

COM$TAR ORDERS ONLY: 800·558-8803 
or nnd check or mon1y order. VISA. MC add 

P.O. BOX 1730 GOLETA.CA93116 3• .. Shlpplng-S2 tor soltware lcall for 
1805) 964-4660 hardw1r11. Ca Ill add 6~1 tu. COO add S2.50. 

Still the Best! 

Rated THE BEST educational 
program for the VIC 2QTM by 
Creative Computing magazine. 
Commodore 64 version: "This 
Is the best typ ing tutor we have 
seen yet; It can get your 
children touch typing In short 
order and bring an old hand up 
to speed. Includes excellent 
training modules and an 
arcade type mode to liven 
things up and put some 
pressure on; ****+" INF0-64 
Our customers continue to tell 
us of their success .... 
:· •. delighted with my son's 
progress ... he Is the only 
one In his second grade class 
who touch types at the computer." 
(58 year old man writes) ... "great, excellent. To me a source 
of great teaming ... I just can'l express how much I have 
enjoyed 11!" 
In dally use by schools across the USA. 

"Computer aided Instruction at Its best" Commander magazine 

TYPING TUTOR + 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 

IFR 
(FLIGHT SIMULATOR) 

CARTRIDGE 
FOR THE VIC 20 

COMMODORE 64 
DISK OR TAPE 

$39.95 
JOYSTICK REQUIRED 

Put yourself In the pilot's seal! A very challenging reallsllc 
simulat ion of instrument fl ying in a light plane. Take off, 
navigate over diffi cult terrain, and land at one of the 4 airports. 
Artltlc lal horizon, ILS, and other working Instruments on screen. 
Full aircraft features. Reallsllc aircraft performance -
stalls/spins, etc. Transport yourself to a real-time adventure in 
the sky. Flight tested by professional pilots and judged 
"terrific"! 

.. Shipping and handling $1.00 per ~ 
- order CA residents add 6% lax. ~ 

ACAi>i:lil\' 
SOFTWARE 

P.O. Box 62n, San Rafael, CA 94903 (415) 499-0850 

Progremmera: Write to our New Program Meneger conctmlng 
eny exceptional VIC 20TM or Commodore 0-4TM game 

or other program you heve devtloptd. 



(lines 310-370). 
In this loop, you arc asked what value you 

want for each column. The value that you INPUT 
determines the height of each vertical bar. Your 
response is checked in line 360 to make sure it is 
with in the limits of 0 a nd 15. 

After lNPUTting the height of each column, 
the screen memory address (A) for the top of the 
column is determined by the first statement in 
line 370. 

Here's how it works: AO) was set as a starting 
screen location in the first line, then AA (the re
sponse) is multiplied by 40, because our screen is 
40 characters across (22 for the VIC version). Then 
AA times40 (or22) is subtracted from AU), because 
the columns are drawn upward. So, if the response 
is 10, the column rises 10 segments high. Then 80 
(or 44 on the VJC) is added to A to bring it down 
two rows so we have room for our three-d imen
siona l side. Program execution is then"transfcrred 
to the subroutine at line 430, which actually draws 
each column on the graph. 

In the process, the va riables necessary to this 
subroutine are passed. The variable C defined in 
310 is the offset between the screen memory map 
and the color memory map as explained above. 
The actual colo r of each column (variable D) a nd 
the sta rting screen location of each column, o r 
variable X, are also transferred. 

Once a column has been drawn, the user's 
previous INPUT is erased in line 320 by POKEing 
blank spaces into this area of screen memory. If 
you didn't do this, the prior answer, of course, 
would remain on the screen. 

Line 320 enables you to position a PRINT 
statement exactly where you want vertically with
out disrupting any printing already on the screen. 
The cursor is first HOM Ed, and then a blank 
PRJNT statement is placed inside a FOR-NEXT 
loop. As the loop is executed, starting at the 
HOME position, it counts down vertically lo the 
maximum number se t by the FOR-NEXT loop. 

The next line is the INPUT statement, now in 
the right position to be printed. At the end of the 
INPUT statement is the variable AA, which re
ceives whatever value you enter between the limits 
of 0 and 15. If the response is less than 0 or greater 
than 15, the computer erases the answer and asks 
the same question aga in . 

Once all six vertica l bars have been drawn, 
you will be asked in line 390 if you wish to do 
another bar graph. If you do, the program will 
s tart again at line 100. Otherwise, it will END in 
line 420. 

The Subroutine 
The heart of this program is the subroutine begin
ning at line 430. This is the block which draws the 
columns by POKEing sy1Tlbols onto the screen. 
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Let's start explaining this section with li nes 
430 and 440. These two li nes check to see if the 
value AA from the INPUT block is a 1 or 0. If 
AA= 1, the program branches to line 530, which 
draws the top of a column one segment high on 
the graph. When AA= 0, it is a null entry, and 
the program gets another INPUT. 

Lines 470 a nd 480 begin lo actually draw the 
columns, which are three characters wide . Re
flecting back to the INPUT block, you'll recall that 
va riables A and X were set for the starting point 
and top part of the column. So, by POKEing the 
screen memory locations with the desired charac
ter symbols in a FOR-NEXT loop, we can draw 
the columns to any height we've chosen. Notice 
there are three POKEs, I, I+ 1, I+ 2. Each add ition 
to I moves its location over one spot to the right, 
y ielding a three-character-wide column. The dif
ferent screen display codes create a three-dimen
sional appearance with reversed characters. The 
program reverses the character codes by adding 
128 to the symbol code (32+128=160, 
101 + 128 = 229). Line 480 follows up line 470 with 
the color information by adding the color variables 
C and D to the same locations from line 470. 

Lines 510-540 follow the same format as lines 
470 and 480. They draw the three-d imensional 
lop segments of the columns. Six character sym
bols and six color loca tions are POKEd into the 
appropriate loca tions with the variables A, C, and 
D. By add ing o r subtracting numbers from A, we 
can position the symbols on the row above or lo 
the right. 

Once this subroutine is completed, line 550 
RETURNs to the INPUT block. 

Formatting 
By now, you should have "Graph Plotter" typed 
in and SAVEd on tape o r disk. The difference 
between this program and others you have typed 
is that you now know exactly how it was pro
grammed. Remember the techniques of using 
PRINT statements for displaying characters verti
cally and horizontally; of blank PRINT statements 
and SPC() commands for positioning INPUT or 
PRINT sta tements exactly where you want them; 
of directly placing symbols and colo rs onto the 
screen with POKEs and variables. In planning 
your own programs, use these techn iques for 
your screen displays and see how handy and time
saving they can be for you. 

See program listi11gs on page 202. 8 

COMPUTE!'s Gazette 
Toll Free Subscription Order Line 

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



Happy Holiday Savings 
-==i\ I 

Commodore 64 
$219 

Avalon Hiii Game Company 
S.1 Nuclea1Bombe1{C) •••..•.•••. .• S 12 
MldwayCampalgn(C) . •••••.••..•• • S 12 
NorthAtlantlcConvoyAalder(C) • • •• • S 12 
Nukewar(C) .. . . . .. .. ......• • . . . . . S 12 
PlanetMlners(C) ..... .. . . • . . .. . .. . S 12 
ComputerStocks&Bonds(C) •.. .•. . s 15 
AndromedaConquost(C) •. •• . .. • . .. S 14 
ComputerFootballStralegy(C) .. . . . . S 12 
Telengard(C) . . .. .•• .. .•.•. .. •• .... S16 

Automated Slmulatlona 
Crunch.CrumbJe. ChOmp •••••..•••• s 20 
TempleolApshal . ... . .•.. . .. . • . • . $ 27 
Jumpman . . .. • . • • • . • • • . • . . ... .. $ 27 

Broderbund 
Davld"sMldnlght Magic ••. . . .• •• ..• $ 23 
Choplllter (CT) .. .• . . .. .•• . . .• • •.• . $ 34 
Serpentlne(CT) .• ... . .•• ... .• . . ••• $ 27 
SeaFox(CT) . . •• ... .. . . ,, .... . . . . s 27 
Bank Street Writer. .. .•• ... •• ... • •. S 45 

Creative Software 
Home Inventory . •••••..•••••..•.. . S 12 
Crisis Mountain . . ............ .. .. $ 20 

Data moat 
Swashbuckler(D) . •.•••. ... . •. . • •• S 23 
Aztec(D) .. .. . .. .. . . .. .. .. ..... . . $ 27 
Paint Wizard . . . •...• • • , , .• • •• . •. . $ 34 

1525 Printer • ••••. 
15JO Datasette • • 
1541 Disk Drive 
1600 Modem ••••• 

.. $229 
....•••• • $ 64 
.... .. ... $249 
.•• •••••• $ 89 

1701 Commodore Monitor .$289 
8 

•••• $ 16 
VIC lJll Joystick . •••....••• $ 
VIC 1J12 Qame Paddles ••• 

VIC 1210 3K Memory Expander ..•••• S3• VT 106A Recreation Pack • .•• .. •• . •. S •5 
VIC 1110 8K Memory Expander . • •• S52 VT 107A Home Calculation Pack .•••. S .S 
VIC 111116K Memory Expander ••••. $89 VIC 1600Vlcmodem ... •• . •. .. • • . . . S 89 
VIC 1011AS232 Terminal Interface ..• $43 VM Programmer's Reference Gulde . . S 1• 
VIC 121 t Super Expander. ... . .. . , . .. S59 Commodore Programmer's Ref. Guides 18 

* * Stocking Stuffers * * 
Koala Touch Tablet (Apple, IBM, Commodore, Atari) . ..... . $85 
Wico "BOSS" Joystick ........ . . . ... . ...... ........ $15 
Elephant Disk SIS . . ..... . .. . . . ..... ... . . ... • ... . .. $18 
Flip & File Diskette Box . . . . . . . . . . . . . . . . . . . . . . . . . . . . $21 

t:ducational 
Books 

Kidsandth&VIC .. . .. " . .. . . . .• ... $ 18 
Programmel's Reference Gulde-VIC •• S 14 
Programmer'sAelerenceGuid~ .•• $ 16 

Reading & Language Arts 
Super Hangman (C) • .. . .. , ... . •••• . $ 14 
Slmon/Hesa(CJ ..... .... .. . . ...... $ 13 
Concontratlon(C) •. ... ... . . • .•.•. . S 13 
Home Babysitter . ••..• . . . . . ..• . ••• $ 23 
Word Search .•.••• . .. .. .. .. .••••• $ t5 
Faoemaker • .. . . • . . .. 644 23 VIC.S 27 
Klndercomp.'64 . ... . . ....... ••••.• $ 20 
Snooper Troops 1164 •• .. •• . . . . • •• •. S 27 

Mathematics 

Number Chaser .• ••••• . ..• .. . ... . . $ 17 
NumberGulper • . . , . .. ••.• . . . . .. • . $ 17 

Music 
Fun with Music .• , , .... •••.. .... • . $ 27 
VICMuslcComposer(CT) ...•. .. .. . . $ 42 
HESSynthesound(CT) . ...•••. . . . .. $ 49 

Programming Techniques 
lntro toBaslcProg. I •..••••••••• , • . $ 22 
lntrotoBaslcProg. 11 ••.•.••.•.•••.• $ 22 
Programmer's Aid Cart .. ... .. . . .. . . $ 22 
TurtleGraphfcs/Hess(CT) •.• ...• •• ,$ 29 
Gorteck& The Microchip .......... . $ 23 
Kids on Keys/64 ... . . .•• .• . .... .• • . S 23 

VIC20 
$99 

Avalon Hiii 
Tank Arcade .. .••. .. .... • . .. ..... S 12 
Nuk0Wa1 ... . • • .......•.......• . s 12 

Automated Simulations 
Aescueat Alge I (C) . . .. . ...... ..... S 20 
Rlcochet (C) .. . ....•••• .. ••••..... s 15 
MonsterMaze(CT) ........ .... .... s 27 
Sword or Fargoal •••..•• . • • •••••••• S 27 

Broderbund 
Martian Raider .•.. .. . •.. • . .• •••• . s 15 
Muttlaound Synthesizer ... . ......•. $ 15 
SkyBlaltr(CT) . ... .. . ... . . .... . . . $ 27 
~a Fox

0

(CT) .•. .. .....•.... . .•... $ 27 
A.E.(CT) ..... ..... . .. ... ... $ 27 

Creative Software 
Black Hole (CAT) . ..... ... . . . . . .... s 36 
Astroblltz(CRT) ••••..• . ..• .. . .• ••• S 36 
Apple Panic (CRT) ... ..•. •• • •••. .. . S 36 
Serpentine (CAT) •••.••.••. • • • ••• .. S 36 
Chopll tter(CAT) • . . ... .• . . .. . ... . . $ 36 
Terraguard(CAT) • ••••• •...•••• •. . ,$ 36 
Household Finance ... . .... ... . . . . s 20 

HES Software 
HESMon(CT) , . , .. ...... . . ... . ... S 29 
HESWrlter(CT) ... . . ..... . ... ..... $ 29 
SynthesovndMuslcSyntheslzer(CT) .s 49 
TurtleGraphlcs (CT) ..••.• .... .•••• $ 29 
VIC Forth (CT) ... .. . . . .. . .. . . . .... S 45 

Sierra On·Llne 
AppfeClderSplder(CT) ... . . . ... . .. . S 27 
Sammy Lightfoot (CT) . .. . . ....... . . $ 27 
Frogger •••. ,, ...... .. . .. .. .... . . $ 27 

Sirius 
Human Engineered Software SkyMath(C) . .. ... ... .. . .. ... .. .. $ 12 

Spaco Division • , , , ... . . . .. . .••• . . $ 12 
BlngoSpoedMath(CT) ..•.. . . ••••• . s 23 
NumberCrunoh(CT) . . . • .... .••.. .. $ 23 

Social Studies/Science TypoAttack ... .• . .•. ..•...• .. • ••• s 27 
VlslbleSolarSystem ........ . .. .. . . s 23 SnakeByto .. .. ...... .. .. . ... . . .. $ 27 (HES) 

6502Professlona1Dev. System (C) .. . . $ 23 
Retro Ball (CRT) • . •••.• . ..••..•.••• S 27 
Hesmon(CAT) ••.••••.••••• . . . • .• . $ 27 
TurtleGraphlc:sll(CAT) ••.•• •.. •• .. . $ 45 
Heswrlter64(CAT) ••• . • . .•.. . •. ••• $ 35 
Turtle Tutor .... .... .. ... .. . . . .. .. S 27 
Paint Brush •• ..•.•• . .••• •• .. • .• . . $ 20 

Aoagonomlcs (Cl) ........ , ...... . s 27 

Commodore Software 
Avenget. .. .. .. . . . . . . .... . .. . . ... S 23 Adventureland • •... .. .........•. • S 29 
Super Allon .. ...... ... . .. . . ... . .. S 23 PlrateCove . . .... ••....... •• ... .. $ 29 
Jupiter Lander. . •••••.. . ••. .•.•.•• $ 23 Mission Impossible •. . •.•• •• • • ••. . S 29 
Draw Poker . .. .. ...••. . • ..•.. .... S 23 The Count •• . ... .••••. ,,, . •. . .•• . S 29 

lnlocom Midnight Drive . • , .. . .. .. . . ... .. .. . s 23 VOOdooCastle .. .. . .. .. ........ .. s 29 
Zorkl, 11,111 . . , .. ,,, . ..• ... .••. . Ea. $ 27 Radar Rat Race . ... ..• • • • . ••.. , . , .S 23 TheSkylsFel llng ••• ... .... • .•.• • . $ 23 
Deadllne(D) .•. .. . ... . . , .... ...... $ 34 AaldonFortKnox ....... . . .... . ... S 23 MoleAttack ... .. . ..... .... , .. . .. . $ 23 

ThomEMI 
River Aoscue (Cl) . •• ..• •• . ...•.•• • S 27 
Submarine Commander ... ... . . ..•• S 27 

Tronlx 
Galactic Blltz(C) • ••.. .. ••• ••.. ..•• s 17 
Swarm(C) ...... .. . .. . . . .. . . .. ... S 20 
Sldewlnder(C) •. • • ••• . .... ..•. ••• . $ 20 
Gold Fever (CT) • •••.. . . . .. . • •• .•. . S 27 
Doadly Sklos (CT) .• • • ••.• . . . ..•••• s 27 

Starcross(DJ ..... .. . . . .. . . .... . . . s 27 Sargon II Chess .. ... .... ... . .... .. s 29 BlngoSpeedMath .... ... ..... .. .. s 23 United Mlcroware 
Witness ....... .... .. ..... ..... .. S 34 Coamlc Cruncher .. .. ... . . ..... .. , S 23 Home Babysi tter. . .. . . . . .. .... . ... $ 23 S 

1 1 
(CT) S 

34 Planetfall .. . .. . . . .. .. . . ... .. ... .. $ 34 Gori. .... .... ...... . . ... . . . . ... . $ 29 VlslbleSolarSystem .. .. . . ..... .. . . S 23 J'ders~ ~~~ .. .. ..... ...... $ 
34 Sierra On·Llne OmogaAace ... . ... . . . . . . ........ s 29 PeraonalFinance .•..•••••.•. . • . • • s 29 eteor un ..... .. . ....... 0 .. 

~::~~:!~>. : :: : ::: :: :::: ::: : :: : :: ~ ~ Sea lWolf · · ·B· · · ··oon . n u •n 6.~3 Ou41ckerown6Fox ··11·· .. 6·· · ··6··· · · · $ 56 ~~:e~i!~~~~~:(~; :: ::~~-:. ?. l~! ~ 
Jaw Brea.ker .. •..•...•.••.•.... . . $ 20 TheAllen(C) . . .. . . . . .. . ... . . .. ... S 17 
Tnreshold(CAT) •••••••••• . ••••.• • s 27 • • • KosmlcKamlkaze(C) .. . . . ... . ..... $ 17 
Sammy light Foot(CRT) .. .. . .... .. S 25 SubChase(Cl •.. . . . . . . . . .• • ..•. . , $ 15 

Call Toll Free - Order Line Only-Ask forOperatorC064 Renaissance • •• ••. ••· · · · . ..•••.• • s 20 
Sirius Software CloudBurst(CTJ . ... .. .... ...... .. s 27 

e11oeor e11ckpoo1ecD> . ••. .. .•... . s 21 Information & Order Inquiries sate111tos&Meteor11esccn . •.•...• • s 34 
Type Attack(CAT) ..... . ... ...... . . $ 27 1702) 369 .5523 Outworld(CT) .••• • ••••.. . . . . •.••• S 34 
Repton (D) . . .... ... .. , ... . . .. ... :$ 27 \I • Word craft . ..... . ... . .... .... .. .. S 65 

CrltlcalMass(D) .......... . . ... .. . s 27 We A ept VISA & M t rC d ORDERING INFORMATION AND TERMS: 
Snake By1e (D) . ••• .. •.••. . • •• • . .. $ 23 CC as 8 ar For Fas/ De/Ivery send cashier checks, 
Bandits • .. • .. ...• . .•• . •• .• . . .. .. S 27 money orders or direct bank wire transfers. 
Squish ·em (CAT) . . .... .•• . •• •.. •• S 23 Personal and company checks a ff ow 3 
FlnalOrbi t(CAT) .. .. ........ •.•. • • S 23 weeks ro clHr. Charges for C.0 .0 . orders 

Spinnaker 
Snooper TroopU1 (D) , , , •• .. , • . . .• S 30 
F1cemaker (D) • .. .•.. ... .• .. , . • . •. S 23 
Klndercomp(D) .. ..... . , ... . ... . .. S 20 
Hey Did die Diddle •• .... .•• .. .• . ... S 20 
rn Search ol the Most Amazing Thing . S 27 
Frac!lonFever(CAT) ., .... .. . .. . . . S 20 
Alphabet Zoo (CRT) .. ..... .. . .. . . . S 20 
Oelt1 Drawing (CRT) . . ... . . .. . . . ... S 20 

Synapse Software 
Ft. Apoc1fypse ......... (D) S 23, (C) S 23 
Drelbs .. . . .' •.• . •••••. . (DIS 23. (CJS 23 
Survivor .. .......... •. . (D) S 23. (CJ S ·23 
Ph1ro1h"s Curse ..•••. .. (DI S 23, (C) S 23 

are $3.00 minimum or 1 % ror orders over 
SJOO. School purchase orders welcomed. 
Prices reflect 11 cash discount only and 11r11 
sub/eel to change without norlce. Please 
enclose your phone number wllh any 
orders. SHIPPING - Sollwar•: $2.50 
minimum. SHIPPING - H .. dw•ra: (Pt11ase 
call) SHIPPING - Foralgn Ord•ra: APO & 
FPO orders: SIO minimum and 15% of 111/ 
orders over SIOO. Nevada residents add 5 
314 '!. sales tu. All goods are new and In· 
elude lacrory warranty. Due to our low 
prices, a ll sales are llna/. All rerums must 
bl! eccompanled by e rerurn eurhorlzallon 
number. Ce// 702-369-5523 to obtain one 
before returning goods tor replacement. 



MACHINE LANGUAGE FOR BEGINNERS 
RICHARD MANSFIELD, SENIOR EDITOR 

Addressing 

You'll soon notice that most of your ML pro
gramming involves sending bytes around in the 
computer's memory. It' s quite s imilar lo PEEKing 
and POKEing, but you've got more options on 
how you address these bytes before you send them 
some·where. Addressing bytes is like addressing a 
letter- you want it to ge l lo its destination so you 
mus t write the destination on the le tter. There a re 
even ways lo send the byte c/o another address, 
but we'll gel lo lha l in a minute. First, we need to 
review our a ll-ML game in terms of some addressing 
options we ca n use w hen writing an ML program. 

A Cumbersome List 
So far, o ur ML game ctl n be divided into three 
sections (l ike s ubroutines). Let's use the 64 ver
s ion, Program 2, tlS our example this month; it's 
essentia ll y the same ns the VIC version. The first 
section (from address 49152 through 49169) puts 
the number 8 in lo a ll the nddresses of Color RAM 
memory. We u sually hllve a choice of which ML 
adrlrcssi11g 111at'fe we wanl lo use. We cou ld hDvc 
used the s imples t mode, absolute addressing, 
and jus t listed every nddress we '"'anted to POKE 
the 8 into. It would have looked like this: 

STA 55296 
STA 55297 
STA 55298 
ST A 55299 and so on 

but that's pretty inefficient. We wou ld hllve had 
Lo lis t a thousand tlddresses. Instead , we chose to 
do our POKEing wi thin a loop. The Y register is 
quite usefu l for tlddressing things because it can 
be used as an offset. T imi is, you can address sornc
Lhing so that the nclu nl nddn.!SS you g ive is added 
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to whatever Y eq1111/s 11/ tile time. This is a special 
form of absolute addressing c.illed al1so/11/1• indexed 
(you can use the X regis ter this way too). 

How docs it work? First we set Y to equal 
zero (at 49152). Then we load the A register with 
our color value, 8. Then we have four STAs lined 
up, us ing the nbsolute indexed addressing mode. 
The firs t liml' the computer comes acros::. this list, 
it will pul 8 into 55296, 55552, 55808, <1nd 56064. It 
wi ll add Y Lo these add resses, bu t Y eq ual s 0 this 
firs t pass through the loop. Then, we I Y (raise il 
by one). The three registers (A,X, and Y) can only 
count up lo 255; nfler tha t, they reset themselves 
to 0. So, w hen Y= I ufter th e INY, the B E in
s tru ction w ill "fn il" nnd we'll brnnch back to 49156 
for the second pass throu g h the loop. We can't 
gel pnsl BN E until Y resets itsel f lo zero-BNE 
m eans Brnnch Nol Equ al (to 0) . And Y isn't yet 
reset to 0. 

But, notice what happens the second time 
through the loop. Since Y now equals 1, we'll be 
putting our 8 into 55297, 55553, nnd so on. This 
storage of 8's continues until a ll the locntions be
tween 55296 and 56319 have been filled. 

The Most Common ML Bug 
The second section of our game (lines 49171 
through 49 184) is qui le s im ilnr und n1akcs use of 
the sumc nddressing mode. But here we're drawing 
a horizontnl line Deross the top and bottom of the 
screen. So, s i nee the screen is only -W bytes wide, 
we'll hnve to test Y (line 49182) to sec if it's equal 
to 40. lf not, we B E back and con tinue the loop. 
There a re seve ra l "B" instructions; a ll of them 
begin with the letter Band bra nch somewhe re (if 



It's time for your 
computer to grow up. 
Meet PractiCalc:· The world's most versatile spreadsheet at only $40: 

Games are fun when it's time to play. But at 
heart, your Commodore 64 ~ or VIC-20~ is a full-
grown computer __ -
straining to ~ 
gallop at the 
touch of your 
fingers. 

But the problem 
is, most software's 
been designed for 
toys. Not for real Commo~ore 64 and v1c-20. 
computers. Until now. Not 1ust for games ... 

Now comes PractiCalc. And there's not much 
in the world of grown
up computing it won't 
do. It'll keep 
addresses (in 
alphabetical or 
numerical order), 
phone numbers 
(likewise), make 
budgets and menus, 
project profits, keep 
track of expenses, 

l ta 

Budgets, inventories. 
projections, you name it ... 

inventories, investments, what have you. For 
your home, your school, your business. 

PractiCalc gives you 
everything you'd 
expect from a 
spreadsheet, like 

... , " ' '*~~U•_!!••·.!!'·~· adding and 
· ~· .... "!"' !!'"~"~" subtracting, f • U: t~ U u t i :-ft If 11> ti t 

--l - LlJ.. multiplying 
. and dividing, 

Spreadsheet analysis.. . calculating 
square roots, logarithms, exponential 

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 row 
PractiCalc 64 will turn resolution graphics·· · 

numbers into graphs. It'll even print out 
everything that shows on the screen. 

Want a lot of tacts 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 tor 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 
,?.tDN computer 

game. 
The price. . ... 

Only$40. 
Alpha or numeric sort ... 

~~~~~!!!!!! ·¥ ~~ COMPUTER 
PRACTICA.LC by ·- SOFTWARE 

~II' 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 price for lapo version of PractiCafc·20 ($45 for disk version; PractiCafc Plus or PractiCalc 64 $50 for tapo vorslon. $55 for disk). 

C 1983 Computer Software Associates, Inc. Commodore 64 '" and VIC·20'" are trademarks of Commodore Business Machines. Inc. 

See us at CES Booth # 6940 



conditions pass their test). BEQ means Branch if 
EQual to 0. We'll get to the others in the future . 
BEQ and BNE, thoug h, are by far the mos t com
monly used ones. 

The other ins tructio ns here arc also the mos t 
frequently used ML commands. STA (STorc the 
A regis ter), LOA (LoaD the A regis ter), STY, LOY, 
CPY (ComPare Y), INY (ra ise Y regis ter by l; liter
ally INcrement Y), DEY (reduce Y by 1, li tera lly 
DEcrement Y), and their companion ins tructions 
(DEX, INX, LOX, STX, CPX) all ope ra te according 
to the same rules (and set up flags for the "B" 
instructions to tes t and then decide whether or 
not to branch). 

One other thing to notice here: The computer 
will always assume that you are loading fro m n11 
address unless you specify otherwise. If you w rite 
LOA 15, the computer copies w hatever is in ad
dress 15 into the A register . (Whatever was a t 
address 15 remains there; on ly a copy of it is placed 
into the A register.) So, if you wa nt to actually 
put the 1111111/Jer 15 itself into the A register, you 
must put a number sign in front of it: LOA #15. 
As you can see, we do this frequently in our pro
gram. Bu t beware- the single mos t comrnon 
source of ML bugs is forgett ing to pu t in tha t # 
w hen you mean a number as such, or putting it 
in w hen you mean to get a copy of a number from 
some memory location in the compu ter. 

Sending Something C/O 
Now on Lo the new portion of o ur ML game (lines 
49186 to the end) . Herc we arc go ing to drnw ver
tical lines down the sides of the screen, completing 
the frame for o ur game. To d o this, we'll need lo 
POKE the first address of screen RAM memory, 
then POKE the 39th (the top of the rig ht-ha nd 
ma rgin), then the 40 Lh (the second space down 
o n the left ma rg in), then the 79th, and so o n down. 
The easiest way to do this in ML is lo send a cha r
acter to the right side of the frame, add l to Y (!NY) 

INCOME TAX BY SOFTAX 
DO YOUR 1963 INCOME TAX RETURN ON THE 

COMMODORE 64 
PREPARE YOUR OWN RETURN QUICKLY AN D EASILY, DO RETURNS 

FOR OTHERS FOR CASH! COMPARE INVESTMENT STRATEGIES, 

OEO~~~IBLE DISKETTE ONLY: $69.50. rnYi~~LY 
YOU GET: Form 1040, Schedules A. B, C, D. E. G, SE. W and Fotm 

2441 . Monu Driven. Prlnl Fiie and lnpul Slo rago Capablllly. 

BONUS; Fo1m 1040 wllh l hO 1984 Tax R3IOS. csoo Wh81 11181 18)< 
she1te1 may be wom1 on next yoor's rotuin.) 

DISCOUNT: Coupon lncludod 101 a dl scoun1 on mo 1984 vo1slon 01 
Sollax, 

OPTION: For $5.00 mot e ($74.50)" you also go l Cho Mlnnoso10 
lndlvidual lncomo T11x Roturn. (A batgnln 101 tho toughost 
re1urn In lhe land.~ 

SOFTAX, INC. P.O. BOX 332 ST. PAUL, MN 55102 
(612) 224-7477 

COMMODORE 64 Is 3 l raC1cma1k 
ot Commodore Electtonlcs. LTD 

152 COMPUTE!'s Gazelle Jo nuory 1964 

"Plus $1 50 POSTAGE. MI NNESOTA 
llEStOENfS. ADO 6h SALES TAX 

and send the character aga in, this time to the left 
s id e of the screen. Then we must add 40 to our 
address (22 on the VIC) to get ove r to the right 
s ide ngain. 

As befo re, we'll set up a loop, but we fi rs t 
hnve to prcpnrc two bytes in zero page (the firs t 
250 memory cells o f the computer). These two 
bytes will hold o ui· addresses in a special way. 
We' ll change the contents of these bytes as we go 
alo ng, add ing 40 (o r 22). Yo u can vi suali ze these 
special bytes in zero pnge as a Ping-Pong paddle 
and, by shifting its angle, you can send the ba lls 
low or high or a nywhere in between. 

Working In The Real World 
Our 6502 chip can send things to 65536 1T1emory 
cells, b ut how can we store a number that large 
w hen each cell wi ll on ly hold numbers up to 255? 
ll's s im ple e nough: We gang two bytes together 
to hold large numbers . Take a number like 1024, 
the s tart of the 64's screen memory RAM. Divide 
it by 256 and you get 4. So put that in one of the 
two bytes holding our number (ca ll it the most 
sig11ificn11 t byte, or MSB). Then pu t the remainder 
of the d ivision (0 in this case) in lo the o ther byte, 
the least sig11ificn11t hyte, o r LSB. Line them up in 
memory ns LSB/MSB (it's backwards to us, bu t the 
computer li kes them put in this way). There you 
have it. Notice tha t the Assembler program per
fo rms th is w ho le tnsk for you automa tica lly w hen 
you type in a large address (as in line 49 156). 

How docs this work in the rcn l wo rld? We do 
need Lo set up jus t such a double-by te ndd rcss fo r 
our rou tine w hich draws vertica l lines. We're 
going Lo use the two bytes at 71-72 (space that's 
not being used by the computer du1ing an ML pro
gra m run). Notice that we mus t us~ zero pnge fo r 
setting up 0L11· specia l c/o nddressi ng method. We 
s tart off (line 49186) by putting 39 into the LSB, 
address 71. Then we p ut a 4 into 72, the MSB. Since 
the rea l add ress (the ta rge t) is 256x LSB+MSB, 
we' ll ge t 1063 as Lhe target when we land on these 
two bytes. 1063 is the firs t space on the right-hand 
s ide o f o ur vertica l screen line. We can s tart there 
beca use the firs t line is already filled in anyway 
with o ur ho rizonta l line, bui lt earlie r in the 
prc)grarn. 

At this point we can fo rmally introduce o ne 
of the most· s ig nificant and usefu l of the ML ad
dressing modes- l11direct Y. (It's usually called 
i11direct i11dexed. Who cn n remen1ber that? Let's 
ca ll il Indirect Y.) IL ta kes a 1ninute lo get it s traight, 
but it' s n minute well spent. You'll find many 
uses for this handy method o f sending bytes any
where in the computer. When you address some
thing thi s way, it "bounces o ff" the n umber you 
prepare in zero page, it's indirect, it's like sending 
a letter c/o someone. Jn e ffect, it ge ls readdressed 
once the computer la nds down in ze ro page . 



TELSTAR 64. 
Sophisticated Terminal Communications Cartridge lor the 64. 

' PFO· 10D ODD CP D1 D2 BELL 12:30:00 10:14:36 
(TELSTAR's Status Line) 

Don't settle for less than the best1 

• Upload/Download to/lrom disk or tape. 
• Automatic File Translation. 
• Communicates in Industry Standard ASCII. 
• Real-Time Clock plus Alarm Clock. 
• Line edi ting capability allows correcting and resending long command lines. 

SK in 30 Seconds 
for your VIC 20 or CBM 64 
11 vou o.in o II(; :?O oi o Ol'vl 64 a'lO 00\'1! beenconoerneo 
obou1 tne n.oh COii of 0 dolk t:> 11-0<e )'OU! P'oO'Qml on 
WOHY yoursofi no IOngor Now tne1e11t1e RA8S11 loo RABSll 
come1 on o conr1dge. and at o mucn. mucn lower p11co 
lhOn tne ovorogo disk And lOOOO IM 11one101HlASBIT 
W1tn Iha RABBlf yoo con lOOd ond store on yoor CBM 
ooiosone on 8K program in olmost 30 S<leond~ compo·fY.l 
10 IM cu11ent 3 m nules ot o VIC 20 oi CB'.A M. almosl as 
lo11011ne 1541d11kdrwe. 
Ina RABBfl 11 oosy to insio:i. 01•ow1 one to Append 
Bo11c Program~ wor1<1 wdh oi without E>pans1on 
Memory. and orov1des ~ .. o do'o l1•e modes Ille 
'li'BB!l 11 nc1 only loll bu• te'icble 

• 9 Quick Read functions. 
• Menu-driven. 

(1 oo llobO.t !Ot lhe ViC 20con1om1 on e•oon11011 con 
nocr01 sovoocon1mul<oneousl\ uw vov·memo<vOOO•d O'CI $39.95 

• Similar to our famous STCP Terminal package. 
• Works with Commodore Modems and supports auto-dialing. 

Ttie best feature is 1he pnce - only S49.95 (Cartridge and Manual) 

Machine Language Monitor Cartridge 
for the CBM 64 

More than 20 commands allow you to access the CBM 64's Microprocessors 
Registers and Memory Contents. Commands include assemble. disassemble. 
registers. memory. 1ransfer. compare. plus many more. 

Someday every CBM 64 owner will need a monitor such as this. 

Camidge and Manual - S24.95 

MAE NOW 
THE BEST 
FOR LESS! 

$59.95 

For CBM 64, PET, APPLE, and ATARI 
Now. vqu con M...e !he same prdesslonollv designed Moe<o 
Assembler Editor as used on Space Shunte profect~ 

• Oes1gneo lo improve P1og1om'Tle• "roducllvlly 
• Sl<nliar synta. and commands - No neeo ro 1eloorn POCUI or 

1yn1oxes ona commands when you go horn Pf I toAPP!.E ro 
ATARI 

• Core11donrA11emblerl£d1to1-Noneeo10100dlheEa ror lhon 
1~0 1\$1omble<. l~on rhe f d•lor olc 

• Also 1r.clude1 woro P1ocessor. flelocol1ng Loodor. 011d mucn 
mo•e 

• ~.en"I Eo rO' Mccra~ Cano r1ono1ono 1n·eracr1vo 
Alsemblv and Aura - ze•o pageod<l'EXS•ng 

Sl1'I nor COl\Vlnced !€00 lo• au· f•ee soec 1nee11 

~~~~S~RgD~!ER~.g~i·~rY ·MAIL ORDER 
P 0 BOX 3354. CHERRY Hll L NJ 08034 

TOLL FREE (BOO) 992-3300 
FOR INFORMATION & N .J . CALL (609) 424-7106 

FOR ORDER 
OftLY 

~" 

Disk Drive 
1541 

CMD64 Computer ... '229 
VIC 20 Computer ...... s99 
1525 Printer ......... S215 

1110 tK Mt m<>y £ •P>ndt< 15.2 
11 11 f~ Mt mory [opRt1 .'68 
1011 RS 131 Tt1m1,.l lnr<1t•c• S42 
1111 Super C•P>ndtl .. ..S53 
r112 P1otl3mn•11'1 Aid C•1u10,e. SJ9 
1213 M•chine l ••au>1c Mon1101 ... SJ9 

Color Monitor 
1701 

1526 Punter ......... ' 319 
1530 Oatasette ........ $84 
1600 Modem ........ .. s59 
I &SO Modem .......... SBB 

1311 Jois1ic• .. s7 
1312 C.1mc P•ddles . . ....... S12 

PRINTERS CARDCO FLOPPY DISK MONITORS 
EPSON OKIDATA Parallel Printer s Elephant SS/001101 ... s25 AMOEK (300) .................... '154.95 • 

81 A 1395 97 1495 C-ITOH Interlace .................. $~' [lephJnt ss1so1101 .... s1 e COlOR I . ....................... '299.95 
.... CALL 8l A 1634 91 1909 PltOWRtJCR 1360 ~6~1 Ex~ander ... · Surge Protector COLOR 11 •···•·•• .. •• .. ..S589.95 

Fx·80 & FX·IOO .Call &i P 1949 PROWRllCR 1 '645 lnter~!c:.~a.~~~'. ...... S72 • OUTLCI 137.85 S15 W951C0 S22 5 0 
STAR s1.uw1nrtR '1199 3 Slol Expansion IOllTl.Cl 19285 The Boss • Joyshek · • 

SMITH CORONA coc1N110 '314 Pl!*IMAsrtR 11545 lnterlace .................. S31 OATA 20 Famous Red Baa S25.95 
1525 GEllllCI IL '4411 COllRIU __ '2()9 Video Pak 80-. .. $150 Z80 VIOEO & CPM -·-· .... S2Q9 Track Ball SQ9.95 

rronerC.?,~-~oiw5R~o1~!a111;o~ .. ~~S~e~Jo~~-~.~ .... S28 ShJmu~.~.C ... 20 
... S26 COMPUTER COVERS $6.99 .. ~~; 

ZOlk I ... ..... .... .. $27 Zerk 3 .... . ... . ... $27 Hesw11ter ... s34 Chophlte1 . ... S29 
Jumpman ...... .. ..... .. S29 G11d Runner .. , ... S27 racem>ke1 ........... $26' Gof!ek . .... . .... $21 
I emple or Apsllai ......... S29 lawhreake1 . . .......... S22 Wordp10 64 ................ f'/7 G111I Ruuner . S27 

........ s2s s131cro1s ........ .. ........ S2B Shamus ........................ s2s co111 rever . ............. s27 
Deadline ... ............ ...... s35 Suspended.... . ..... . s35 Quick 81own Fox ......... S4B Spider City ................ S28 
Z0<k2 ... . S27 Repton ...... .. .... .... $29 Side Wmde1.... . ..... S22 

We Carry·a Large Selection of Commodore Software.ca ll for FREE catalog 
with order ... or send S 1 (refundable w it h order) UPS shipping 3 % for hardware 
and S3 for software. N.J . resident add 6% sales tax . 

f1· 0111'1' \ / 11•,H.- 11.11• ,,t/hlf\ 

1\ •ll• .m.1 11•1,,.,11.., ,,,,,,,,,,,.,of 
t Ml)64 'It! 
i o< 10 "" 0tta l)r1v1 

,. ,, 
... ,,,, 
.. ' ,,,, 

..... . , .. ,,,, 
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Program 2: 64 Version . 
49152 LOY # 0 
49154 LOA # 8 
49156 STA 5 5296 , Y 
49159 STA 55552 ,Y 
49162 STA 55808 , Y 
49165 STA 56064 ,Y 
49168 INY 
49169 BNE 49156 
49171 LOY t 0 
49173 LOA # 224 
49175 STA 1024 , Y 
49178 STA 1984 , Y 
49181 INY 
49182 CPY # 40 
49184 BNE 49175 
49186 LOA # 39 
49188 STA 71 
49190 LOA # 4 
49192 STA 72 
49194 LOX # 24 
49196 LOY # 0 
49198 LDA # 224 
49200 STA ( 71 ), y 
49202 INY 
49203 STA ( 71 ), y 
49205 DEX 
49206 BEQ 49224 
49208 CLC 
49209 LOA 71 
49211 AD<:: # 40 
49213 STA 71 
49215 LOA 72 
49217 ADC # 0 
49219 STA 72 
49221 JMP --- > 49196 
49224 RTS 

After we load Y (our offset) w ith 0 nga in nnd 
load A with the fra ming ch<i racle r (224), we ca n 
s tore the 224 into the add ress w hich the compute r 
finds by looking a t the double-by te num ber we 
put into addresses 71-72. When it sees STA 
(71),Y-the compute r knows w ha t to d o. It firs t 
calcu lates the correct ta rget formed by multiplying 

effect and sends us back to BASIC mode via th e 
RTS (ReTurn from Subroutine) at line 49224. If X 
is n ot yet zero (and thus we W<lnl to continue th e 
looping), w e will add 40 to the d ouble-byte 
number a t Tl - 72. 

T he adding is d o n E:.' by firs t clearing the ca rry, 
CLC, and then p utting the number from 71 into 
the A register, adding 40 (ADC mea ns ADd vvith 
Carry) and then storing th e res ult back into cell 
71. Likewise, we get the number from 72, <ld d it 
to 0, and put it back. Why add to O? Because there 
mig ht be a carry from the operation on th e number 
in 7 1. If so, '"'e need to refl ect that in the overa ll 
number by adding it to the MSB (in cell 72). Afte r 
we've added 40 to this specia l double-byte 
number, we just jump OMP) back to the line w he re 
we s tart our loop that prints the framing characters 
to the screen. 

We've cove red a good bil of g round this 
month. You s hould trv o ut these routines w ith 
your Assemble r a nd r~ n them after they've been 
placed into memory: SYS 12288 (VIC) or SYS 49152 
(64). Then, change som e of the numbers and see 
the effects . Try using a diffe rent cha racter for the 
frllmc . Pay particu la r a llentinn lo th e wn y thnt 
Indirect Y add ressing nccomplis hes its effects
we' ll be us ing it frequently fro m he re on . 

See program listings on page 201 . 8 

COOL YOUR DISC DRIVE 
with the "'F2500'" cooling fan for your 

Commodore 1540/1541 disc drive 

Protect your valuable programs from 
excessive heat buildup 

A must for every disc drive owner 
• Powerful fan cools critical components • Helps prevent disc & 
drive problems due to excessive heat buildup • Quiet operation 
• High volume air output • Low profile • Easy installation- no tools 
required • 90·day free replacement warranty • only $54.95 U.S. 
($69.95 Can). •B.C. resldon1s add 7% sales tox. 

1540 and 1541 are r99is1ered trademaJi<s of Commodore Business Machines Inc, 

To order your F2500 disc drive cooling fan please send your 
cheque or money order for $54.95 plus $2 for shipping to: 

Besco Products 
203 • 8060 Granville Ave., Richmond, B.C. Canada V6Y 1P4 
Telephone (604) 278-5115 DEALER INQUIRIES INVITED 

w hatever it find s in cell 72 x 256 and then ndding 1--------------------
w ha tevc r's in cell 71. Then, it a lso adds the va lue 
of the Y registe r. 

So, we can manipulate the numbe r in Y he re 
the same way that we used it w ith Abso lute In 
d exed above (li ne 49.156), but have the added ad
vantage of being ab le to manipulate the double
byte address a t 71- 72 as well. Th e firs t time 
th rough thi s loop, the fra ming charncte r w ill be 
sent to 1063. Then we !N Y and send anothe r 
framing character to 1064 (th e second s pace down 
the left side of the screen). T hen we DEX.Xis 
counting down from 24 because the re a re 24 spaces 
down each s ide of the screen tha t we need to fill. 
If the DEX ca uses X to eq ual 0, the n Lhe BEQ takes 
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Enter the World of ADVENTURE 
1"'1 Sorc•r•r s of th• ••zons 
Enter the jungle to defeat the sorcerers. 
1"'1 C•t•co•bs of th• Ph•r• ohs• 
Pharaohs have sealed you in a pyramid, try to escaoe. 
Th• Erri• ~•nsion• 
Explore the 1ansion and find the treasures, 
Thfl Dr•thprobr of th• Srulizons• 
Free the earth of the threat of the Oeathprobe ! 
Riso• #oDopolr 61 Csptciil S5 off> <61 oDl y> 
lltt Coip.CQ-20 oolr> Badgtt #loi1iz1r.C64 o&lr> 
'19.95 1 ' 24.95 D, Cincl .11.SO Post. C~ res. 61 tixJ 

Myatic: Scftwarw lttl!iJ 443-9776 
P.O. Box :536 Lakttldt Calif. 92040 



For VIC - 20 

16K MEMORY 
EXPANSION 

ONLY $4995 
* 14 Day Money Back Guarantee 
* Boosts VIC to 21K RAM 
* Top Quality, Fully Tested 
* 90 Day Warranty 

EPVX 16K ADVENTURE GAMES 
Temple of A1><hai (T) • • • . . . . . . . . . . • . . 27.50 
Sword of Fargool (T) ...... . .. . . , • . • . • 21.80 

MICRODIGITAL ARACADE GAMES 
Snakman (T) (Excell<tnt PacMan Stykl) . . . 10 75 
Griddcr (T) (fMt ct.as.! gome) . • . 10 75 
Skmrnhl<' (Tl (ThruUng Artbde Acaon) 10 75 

for IMMEDIATE SHIPMENT 
on Credit Card Orders 

Call: (303) 245-9012 
10 AM - 9 PM MST Every Day 
ASSEMBLY TECHNOLOGY 

2692 Hwy 50 Suite 210 
Grand Junction, CO 81503 

P~noMI check.< allow 3 u.-ccks 
Shipping & handling $2.50 r• Colomdo Residents add Sales Tax ~ 

I COD add $2.00 --

80 COLUMNS! 
25 LINES 

A FULL PROFESSIONAL 
DISPLAY FOR 

Commodore 64 
with 

Screen maker™ 
Screenmaker 1s a video display generator 
module that plugs Into the expansion connec tor 
of the Commodore 64. 

v WORD PROCESSING 
v CALCULATIONS 
v BASIC PROGRAMS 

Screenmaker provides a B 8 W video signal 
that connects to your video monitor lo provide 
a full 80 charac1ers on each line. With Screen· 
maker, Screen displays will appear the same 
as the printer ou tpu t. Trial printouls can be 
eliminated. Word processing is easier. Forms 
and reports can be sel up faster. Screenmaker 
features a bank switched memory. 40/ 80 video 
switch.and a full character set including graphics. 

SCREEN MAKER ........... .. $159.95 
Copy·WrilerWord Processor .. . s 79.95 

SCREENMAKER/ 
Copy-Writer Package ... . . . S 1 99.95 

r.M" I ) PO Box 102 
l1 CROTECH Lang11orne "" 190.s1 

2 15·757·0284 

HOME/BUSINESS 

All Prices up to 
350/0 OFF RETAIL 

GAMES 
Praclicalc (D) 
Bank St. Wriler (D) 
Smart 64 Terminal 

41 .50 
52.50 
3\.95 

Zork I. II. o r Ill (0 ) 29.00 
Deadline (D) 37.00 
Starcross (D) 29.00 
Jumprnan (D/GASS) 29.95 

Quick Brown Fox (CT) 42.95 Spri lemaster (D/CASS) 26.95 
Paper Clip i D) 96.25 Neuiral Zone 1D/CASS) 27.50 
WordPro SpellRlght (D) 72.95 Temple of Apsha1 (D/CASS) 29.95 
CalcResul t Advanced (D) t35.00 HARDWARE AND ACCESSORIES 
Mas1erType(O) 29.95 Cardco Prinler lnlerface 62.95 
Home Acct (Continental) (D) 49·95 Prinler Utilf ly (Cardco) 15.95 
EDUCATIONAL The Connection Parallel 1n1. 89.95 
Facemaker (D/ CT) 22.95 Cardco 3 Slol Exp. Board 31 .95 
Kindercomp (D/CT) 19.95 Cardco 5 Slol Exp. (C-64) 55.95 
Delta Drawing (CT) 26.95 Data 20 Video Pak 80 (C-64) 143.95 
The Mos1 Amazing Thrng (D) 26.95 Oala 20 SK Display Mgr. 
Early Games (O/CASS) 22 50 (40/80 col plus Word Proc.) 
Eleclronic Party (VIC 20/CASS) 22.50 0 K Display Mgr (40/80) 
Square Pairs (VIC 20/CASS) 22.50 Zenllh 12" Green Moni1or 
Turtle Trax (VIC 20/CASS) 22.50 Bro1her/ Oynax OX-15 

119.95 
79.95 

t09.00 

Hey Diddle Diddle (D) t9.95 (Lener Qualily) 485.00 
Alphabel Zoo (CT) 22.95 C. lloh Prowriter 8510AP 375.00 
Type Allack (D) 29.95 Con1ro1 Dala Diskeues (10) 23.00 

Write or call for FREE CATALOG. TO ORDER: CALL 1-714-643-1056 
8:00 A.M.·6:00 P.M. PST Mon.·Sal. or send check or 

credfl card number. s1gna1ure and expiration dale Please include phone number 

CENTURY MICRO PRODUCTS 
RO. Box 2520, Mission Viejo, CA 92690 

Visa/Mas1ercard add 3%. Personal checks al low 2 weeks 10 clear. CA residenls add sales tax. 
Shipping and handling add $3.00 (hard~~re exl ra) . Prices subject ro change. 

FOR 
COMMODORE 64rM 

and VIC 20™ 

usE TAxA10™ To PREPARE 
YOUR INCOME TAX RETURN 

Developed by an expe rienced account ing firm , Ta.~id is 
accurate , easy t o use , and comes wit h a de tailed ma nu a I , 
Yo ur tax da ta i s pernanent l y s t ored on tape or d i s< . Th t• 
cos t i s tax de ductibl e and yea r ly updates a re ava ilab l ~ . 

TAX A ID I 
fo r 

Unex panded Vi c 20 

$19.95 
Prices abov e are for 

TAx A1 0 n 
For 

Vic 20 with 16K 

$24.95 
cassett e ; add SS. 00 

TAX A ID III 
f or 

commo<lorl' 64 

$ 24.95 
for di s< vPr~io n . 

NORTHLAND ACCOUNTING, INC. 
606-A Second Ave. 

Two Harbor s, MN 55616 
"'1Sr4' 

(218) 834-5012 
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64BASICAid 
Harold 0. Vanderpool 

This extremely useful utility program adds 
four commands to BASIC and belongs in every 
pro~rammer's toolbox. The utility itself is writ
ten m machine lang uage. To type it in, u se the 
MLX entry program found elsew here in this 
issue. 

No version of BASIC has everything. No matter 
what computer you look at, there are things that 
could be added to customize it for your particular 
needs. The VIC and 64 have an excellent version 
of BASIC, Microsoft, which has been popular fo r 
years on microcomputers. But if you do a bit of 
programming, you might find that "64 BASIC 
Aid" will be among the most valuable utility pro
grams in your library- it adds four extremely 
useful commands to the 64' s BASIC. 

It uses up very li ttle of your RAM memory 
(about 1000 bytes) and after you've typed in and 
saved a copy, you can use 64 BASIC Aid anytime 
you want those extra four commands. You LOAD 
it and RUN it as you would any other program, 
but it hides itself high up in memory and becomes 
invisible. You can then program as always, but 
you've got those four extra commands available 
to you. 

Since these commands arc useful for writing 
and debugging programs, they arc available to 
you only in direct mode. (You can't include them 
in a program itself, but you'd never have reason 
to use them that way.) 

Four Programming Aids 
NUMBER 100,10. With this command, you can 
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renumber any program that's in your computer. 
Just ty pe the command and press RETURN. The 
new version of the program will s tart with line 
100 and go up from there in steps of ten. You can 
use any numbers you want as the starting line 
number and any number from 1 to 255 as the step 
size. This can be useful in several ways. For ex
ample, you might have used up nil the line num
bers somewhere in your program: you've got 
lines 25, 26, 27, 28, 29, and so forth. No room for 
new numbers to insert a line? Just use NUMBER 
and they'll be spread apart instantly for you. 

Within your program, there probably will be 
GOSUBs or GOTOs or other references to existing 
line numbers. 64 BASIC Aid takes care of that, 
adjusting the references automatically. However, 
if it finds a GOTO that's targeted to a line that 
doesn't exist in the program, it will print the 
number 65535 on the screen. This is helpful when 
you debug your programs. Also, all adjusted li nes 
wi ll.be printed on the screen. 

DELETE 100-200. When you type this, all 
the Jines between 100 and 200 (inclusive) will d is
appear from your program. It works the same 
way that the LIST command works, using the 
same format. But be careful with this one. If you 
just type DELETE without any line numbers after 
it and then hit RETURN, it w ill delete the whole 
program. 

FIND/GOT0/,500-900. This would print a 
list on screen of each line between 500 and 900 
which contained a GOTO command. Again, you 
can indicate how you want the line numbers han
dled in the same way, using the same options, as 
with the ordinary LIST commnnd. If you want a 



I I To The Rescue '' 
REPAIR - CUSTOMIZE - LEARN 

"•msr* JiPOlir 
SOfTWARE 

AT LAST!! DIRECT INTERACTION w ith SECTORS 
an absolute necessi ty for disk-based Commodore 64™* u sers 

EXAMINE, MODIFY, and RESTORE by DIRECT SECTOR ACCESS I/ 

* simultaneous HEX and ASCII d isplay of sectors * repai r lost, damaged, or "destroyed" fi les 
* dual cursor edit ing * complete operating instructions * modify in HEX, ASCII or DECIMAL * many useful dara recovery and modification tips 
* restore scratched/ deleted files * source code fu lly commented by author 

... WRITE OR PHONE ... 
Dealer Inquiries 

lnvired STti~RPOINT SOFTWARE $39.95 
on 51/•" di$kc110 

p,09,am by Btu<.~ Q , Hammond 

Ad A" by Steven M. Hc lfcma 

Sta r Route l 0 Gazel le, CA 96034 (916) 435-2386 V ISA/ MASTERCARD 
accepted 

· commodore 64 i$ a re9i$ tered tradcmork o f Commodore Bu$ineu M achines 

Each ot our educational programs 1argo1s a specific learning need. begins wllh 
srep-by·sl ep interactive learning acllvllles. and ends wilh a reinforcing gamo 
Our educational software advances tho gi fted chllO ano motlvares lhc 
undor achiever. 

METRIC FEVER-Makes 11 t un 10 le.in 
1ne mo Ifie converslons ol ti near, capacity 
ano weight or mass measuremenls 

SEARCHER OF THE SOLAR SYSTEM
Teaehes meanings of astronomical t erms, 
order o f tho inner a.nd outer planets and 
sa101111es. many planetary laets 

SUNG EM 
Educa1lon1I G1mu 

Dept. CG 84, 900 w LOS V~llocllos 
San Marcos. CA 92069 (6191744 201 1 

RACEWAY U.S.A.- loonhfles each slate 
by shape & namo, loca1es capitals. ••acnes 
slate nicknames and lmpor1an1 paints ol 1n· 
1oros1. 
I I MATH MANIA- Dosignoo wl lh <lllleron1 
levels of mastery for add11ion, subttact1on, 
mulllplication 4. division, many unique 
oamos (drills). 

All educa llon;1 I game~ COPYllQnl 
SUNGEM CORP ··COMMDOOR~ G• 11 " 
1001111100 11aoom•·~ OI COMMOOOR( 
OUSltl ESS MACHINES,. INC 

C.O.D. add $2 

START MY CHILD LEARNING TODAY! 
O Order by mall or phone. Each educational game 

comes In either Diskette ($18.95) or Cassette ($15.95). 
VISA and MASTERCARD welcome. Include $1.50 post· 
age & handling; CA Residents add 6% Sales Tax. 

0 Send me your free Color Brochure. 
NAME 

ADDRESS 

CITY _________ STATE __ ZIP _ __ _ 



report on the whole program, jus t leave off the 
comma and the line n umbers. You can search for 
anything: variables, strings, commands, numbers. 
One note, however, about looking for things in 
quotes. The compute r won't know if you want 
the word "to" or the BASIC co11111m11d TO un.less 
you use quotation marks ins tead of the s lashes 
when you' re looking for words as li tera l words. 
So, to find the word " to" you'd type: 

FIND"TO" ,500-900 

CHANGE@PRINT@PRINT# 4 @,30o-400. 
Simi la r to FIND, CHANGE will both locate a nd 
re11Jnce a ll occurrences of something within your 
program. AH the rules for FIND apply the same 
way to CHANGE. The example here could be 
very useful if you have a printer. As written, your 
program is designed to PRINT everything to the 
screen. But you can make every thing go to the 
printer ins tead by add ing a line at the s tart of the 
program, OPEN 4,4 which alerts the computer 
that a channel has been opened to the printer. 
Then th is CHANGE will make all printing go to 
channel 4 (Commodore printers are always Device 
#4, by convention) ins tead of the screen . . 

Another use fo r CHANGE would become 
apparent if you'd written a la rge program and 
used an illega l variable name like Tl (reserved for 

the clock) or TO (a command name). Instead of 
hunting through the program, trying to find each 
illega l variable, just SA VE the program, LOAD 
and RUN 64 BASIC Aid, LOAD the program back 
in, and type: CHANGEfflffR/ and it's fixed in a 
flash. Like FlND, the whole program is changed 
if you leave off the line number information. 

KILL turns off 64 BASIC Aid. If you want the 
computer to be returned to its origina l s tate, just 
type KILL and everything will be as if you'd just 
turned it on. 

Here's the informa tion you need to type in 64 
BASIC Aid with the specinl MLX machine lan
guage entry program found elsewhere in this 
issue: 

S tar t address = 39852 
End address = 40961 

To activate 64 BASIC Aid once it's loaded, 
enter SYS 39852. 

If you don't want to type this program, send 
$3, a blank cassette or 1541/4040 d isk, and a self
addressed, s tamped mailer lo: 

I lnrold D. Vn11derpool 
3705 £ 110 11 Xe11in Pike 
£11011, OH 45323 

See progrnm listing on page 203. Cl 
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NEW 

LOW SPEED OSCILLOSCOPE 
FOR CBM64 

TRIGGERMY·AXIS = .50VOLTSX·AXIS = tOmS 
START STORAGE AT 1SCAN4 CHANNELS 

GRAPH 1·8·14·15 

Turns your Commodore 64 into a digital stor· 
age oscilloscope. 

• Up 10 15 channels. 

• 100 US sampling. 

• Plugs into your CBM64. 

• Displays voltage waveforms with 8·bit re
solution. 

Specify disk or casselte 

Model MW312 .. ..••••• ... . ..... $295 

Micro World Electronix, Inc. 
3333 Wadsworth Blvd., #C 105 
Lakewood, CO 80227 
(303) 987-9532 or 987-2671 

COMPUTER DISCOUNT 
TOLL FREE 1-800-621-6131 FOR ORDERS 

4251 W. Sahara Ave., Suite E Las Vegas, Nevada 89126 
MONDAY THROUGH SATURDAY e 9 AM TO 6 PM 

Comm 64 ............ ... $229 HARDWARE 
r541 Disk Drive .... ...... 249 C. ltoh Prowriter . .. ... .. .. . $379 
1525 Printer . . . . . . . . . . . . 229 Nee. 8023A ........... . .. .. 429 
1 702 Color Mont. .. ... .. 259 Banana Printer . .. ..... .. . .. 209 
Hes Mon ....... . .. ...... . . . 29 Hayes 1200 Modem .... . .. 489 
Paper Clip w/p .. .... .. ... 115 
Cale Result. ....... .. ..... 140 
Sysres-Utility .............. 90 
Renaissance ......... ..... 30 
Vic-20 .... .. . . ..... . .. . .. . . 90 
Datasette . ....... .. . .. ..... 64 
1600 Modem .............. 85 
Word Processor ....... ... . 95 
1311 Joystick .. ..... . . ... . ... a 
1312 Paddles .. ... ...... .. 16 
1210 3k Expander ... .. ... . 34 

COMM. 64 DISK 
Temple Of Apshai. ........ . $33 
Upper Reaches Apshal .. .... 1 8 
Jump Man .... . .............. 33 
Zork I .. .. ... ..... ... . ........ 33 
Zork II ... ............... . . . .. 33 
Zork Ill ................ .. ... 33 
Frogger ...... .... ....... ... 30 
Jawbreaker . . ............... 24 
Ft. Apocalyse . . . . . . . . . . . . . . . 30 
Pharoh's Curse ..... . ..... ... 30 

SPECIAL Starter Pack D/C ........... $ 22 

C 
Word Machine. . . . . . . . . . . . . . . 1 7 

omm 64 . . ...... . .. · · · · $785 Pet Emulator .............. .. 17 
1541 Disk Drive G L en edger . ............. .. .. 69 
152EE Printer Mail List Mgr ....... . ....... . .. 43 1600 Phone Modem 

....,.;..;;..;;'--'-;...;..;;.,;=-.;.;..;...;;;..;;;.;;;..;.;.;... __ ---l Hes 6502 . . . . . . . . . . . . . . . . . . . 2 3 

~ 
ATARI' 

New Educational Programs 
Purchases ca n be made by check, money order, C.0.0. 

Carte Blanche and Diners Club. 1-702-367·2215 

Bug-Swatter: 
Modifications And Corrections 

bug escaped o ur testing because we found il safer 
to fool the guard s rather than provoke them (h int). 
Nevertheless, if you want to hit the guards, insert 
a GOSUB command in line "125: 

125 I FV=l4 THEN GOSUB 3900 : rem 154 

• Two changes are necessary in the 64 version 
of "Oil Tycoon" (October). Add the fo lJowing 
lines to pick a di fficulty level or to press E lo end 
the game: 
230 PRINT " {DOWN} DIFFICULTY LEVEL? 123456 

78E(END) (GRN}" :T=l :rem 76 
235 POKE56194+T,0:Tl=T : T=T+(PEEK(JS)A.ND4) 

/4-(PEEK ( JS)A.ND8)/8:IF T>9 THEN T=l 
:rem 157 

237 IF T<l THENT=9 :rem 229 
263 IF T=9 THEN SYS2048 : rem 240 

When converting the VlC version to the 64, 
we also neglected to include the fea ture which 
a llows you to replace the oil rig by p ressing the 
fire button. Add these lines: 
435 Q=R-l:IF Q=0 THEN 360 :rem 4 1 
437 J=Z:FORA=0T02l : A%(A) =0:NEXT:B=Q*40+W+ 

X: A=PEEK(B) : IF A<>7 THEN 480 :rem 255 

• The text-adventure game "Martian Pris
oner" (November) does no t respond properly 
when you attempt to hit a Martia n g uard . This 

• Many of you who typed in the VIC vers ion 
of" Aardvark Alla ck" (October) encountered a 
syntax erro r in line 55. The reason is that the 
p rogrammer used a keyword abbrev iation whe n 
he wrote the line, and it works fine w hen typed 
in with the abbrevia tion . That's why o ur testing 
d etected no errors . Unfortunately, lis tings d o not 
show abbreviations . Here is the line: 

55 M=(TANDFNM( J )) / 4 J .. . . :rem 77 

The computer interpre ts T AND FNMU) as 
TAN (tangent) w ithout a va lue. There are four 
ways to fix it: (1) insert a space between T and 
AND; (2) abbreviate AND w ith A-SHI FT-N; (3) 
put the Tin parentheses; (4) reverse the ord er
FNMQ)ANDT. 

• The 64 vers io n of " Munchma th" 
(November) does no t accept a nswers beginning 
with 9. To fix this, remove O RAN$>"9" from line 
200. 

• In Novem ber' s " Mnchine Lang uage For 
Beginners" column, the VlC version of "The Assem
bler" program requires an 8K memory expander. (llJ 
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LIST Freezer 
Doug Ferguson 

This very short routine will prove indispen
sable to BASIC programmers-it allows you 
to pause or freeze a LISTing of the program on 
the screen. The routine is a machine language 
program presented in the form of a BASIC 
loader, so you need to know nothing about 
machine language to use it. What's more, it 
works equally well on the Commodore 64 or 
VIC-20. 

The VIC-20 a nd Commodore 64 cry ou t for a pause 
fea ture d uring a U ST. When you're w riti ng or 
d ebugging a program, especially if you lack a 
printer, you can waste a lot of time typing LIST 
aga in and aga in just to get a look at you r BASIC 
code. 

" LIST Freezer" is an elegan t solution to the 
p roblem. It patches directly into the LIST routine 
in ROM (Read Only Memory) with o u t inter fe ring 
with anyth ing else. O nce it' s acti vated , there is 
never any need to turn it off. It also elimina tes the 
screen ripp le effect of some other LIST pause 
routines, incl ud ing one l publ ished in COMPUTE! 
Magazine in 1982. 

The LIST Freezer 
The program below activates the pause fea ture 
fo r either the VIC or 64. Type it in exactly, SAVE 
it, RUN it, LOAD something in BASIC, a nd give 
it a try . (Because it destroys the BASIC loader pa rt 
of itself in li ne 80, be su re to SAVE it before typing 
RUN for the firs t time.) · 

To use LIST Freezer, LIST any BASIC program 
and hold down the SHIFT key. The listing will 
pause. To freeze it enti rely wh ile freeing your 
ha nds, press SHJ FT LOCK. You can resta rt the 
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Listing a l any time by releasing SHIFT or SHIFT 
LOCK. 

Technical Details 
For the cu rio us, here's how it works. Line 20 sets 
the low-byte/high-byte add ress of a machine lan
g uage "patch" at the top of RAM (Ra ndom Access 
Memory). The patch consumes 23 bytes of mem
ory on either the VIC or 64. 

Line 30 red efines the compute r's memory 
size to pro tect the patch. It also moves the LIST 
vector a t memory addresses 774-775 (hexadecimal 
$0306-$0307) to reroute the indirect jump to RO M 
(address $A717 in the 64 o r $C717 in the VIC) . 

The remaining lines create the patch routine 
at the top of RAM. Line 50 adjusts the patch to 
work on either the VIC or 64. 

Notice th at the program assumes the normal 
LIST vector a t power-up; line 20 thus prevents 
you fro m accidentally try ing to acti va te the ro utine 
more than once w hile the power is o n. 

A lso note that the routine clears out the 
keyboard buffer when activated. Actually this 
was necessary only for the VIC, but it causes no 
harm o n the 64 and was left in to make the routine 
universa l. 

LIST Freezer 

20 L=232 : H=PEEK(56 ) - l : Q=PEEK ( 775 ):IF 0 <16 
7 THEN 80 :rem 236 

30 POKE 55 , L : POKE 51, L : POKE 56 , H: POKE 52 , 
H:POKE 774 , L : POKE 775 , H :rem 74 

40 FOR X=L+H* 256 TO X+2l:READ D: POKE X, D: 
NEXT : rem 51 

50 POKE X,Q : rem 105 
60 DATA 72,152,72,32, 159,255, 169,1,44, 1 41 

, 2 , 208 ,246 :rem 209 
70 DATA 169, 0 , 13 3,198 , 104 , 168 , l04 ,76, 26 

:rem 136 
80 NEW : r e m 828 



"$u¢h-A-Deal! 
Others Claim The Lowest Prices 

We'll Prove It. By Beating Anyone's Price!* 
COMMODORE 64 SOFTWARE 

l l-.1 l'r lc. •~ Bu1 for You' 

l>RACONRIO~RS O~ PERN 
10&C1 S.: 3 SlS 

Jumpm..n O&C S.:0 S2S 
T•mpk> o1A1,..J.,11o&C1 SIO $25 
Uppor Ro•rhe' AP'I•" (D&Cl S20 S l3 
Curse of R• (l'l&Cl S20 $ 13 
Sr.11!1re & Frr• Orw 1o&C1 S40 S2'1 
Jumpman Junoor <CT) S40 S29 
Lunar Outpost tO&CTl $40 S25 
Gotoway In A1>,l'11 IO&CTl . $40 $25 
P1is1o p (D&CT! . . . $40 s2s 
Crush.Crun1bl<".Cl"1111111C&l))S10 $ 19 
r un Wnh Ar i IC I l $40 $27 
run VJ11h Mu"' I<.: I I "10 $27 
f..cl>IO&Ct SJO St'I 
S..01RoscurCO..~CrJ SIO $2S 
S«on VJamor 1o&CTI s.io $25 
Swot Roscudl>&C f) S40 $25 

CONGO BONGO ICTJ 
flu<'k Rogm (CT) $40 
S1.11 T 11·k tCTl 

MULTIPLANCDJ $100 
Coco (CTI . .. • S4!> 
Maze Mas101 (CT) $4l. 
Turtle Tuto r (CTI . • $40 
Tunle Trn111er ICT) •• .... ••. S40 
p,,1111b rn•h ICT) ... ••. ... ••• s:m 
I lomc Mar1.19•1 • tDl . • • . . . • Six) 
Tune & Mrn••y M.11w~·· (IJ) S70 
H"'°"'n6'1(Cl t $40 
Gnclrun,,., IC II S40 
64 Fonh !CTI S60 
Tur Ile Graphre' II ({.!) S60 
Omrucalc (0) .. . S50 
Auack Mu1.n1 C.1nwl ICTl ~ 

ENCHANTER ID) 
l'1•1w1 F.111 (I) ) ........... , . $' 

50 Witness (0) 
lnl~l (Dt . 

BLUE MAX ID& Ct 
Pro1ec1or ID&Cl .......... .. 
Sl>omus (D&C t .. 
Sentuwl (0&C) . , 
Mor!)Ol lO& C) 
Orelbs (0&C) $35 
Fort APo(alyil'!' tD&C) 
Ph<>roah's CmM' IO& Cl 
Prote( IOr 11 (0&C) 
Sur"'"°' ID&Cl 
Shamus II IO&Ct 

CHOPLIFTER (CT) $4~ 
Se.110• (CTI . . . . . . • "10 
ScrP<1nhne (CT) ...•......•• $40 
0 ,1\lld Midnight M•~ic IOI .• , SJS 
ll.inl< St VJ111• 1 10 ) S70 
Lode Runne1 10) S3S 
Spo1e Ch.ngt I DI . • ... SJS 
0104(0 ) SJ~ 

$25 

$79 
S29 
$25 
S26 
$26 
$17 
S33 
S4S 
$26 
S26 
$39 
S40 
S37 
$19 

$33 

$22 

$29 
$26 
$26 
$23 
$45 
S23 
$23 
S23 

C OMMODORE M SOFTWARE Con1'd. 

f.1ii!m0 :u; I 
l>LI r A MUSIC (( n 
Alph.ib<:t luu I( l ) 
Co<""' L•!• <L 1 t 
ll.·lo,, O,.,.,.,., !CT I 
FMemok<t IC 11 
Frac11on FcH•r u.: I• 
Kid< on K~~s !CI I 
Km<WtComp ICTI 
Sio..,, M,ich.1"' ICTI 
llp For Gr.1hqCT> 

S-10 
SJ> 
U.'> 
SlO 
SJS 

. SJS 
• $.!'> 

$J0 
.. $-10 
.. $<10 

And Incredible Savings On: 

$26 
S2.I 
$23 
S26 
S2J 
$23 
$2J 
S t 'I 
$26 
S2h 

t>ATASOI I /l\XXON 10&C1 lu" SL~ 
D.lu 20 Wmd M•n" ~·• !Cl $27 
D._,1, 20 81J~ '" r-.ttn.' )Vr CD• Sb9 
Con1 inentdJ t-iml"•' l\i ( uonf(tnt t0 ) S-i9 
L1gh:n1ng M ... 11•11y1•• (!>> $27 
Sub!og1e P1nb.1U ICI ................... S20 
Ae<ss Neuiral <'.<1nt• CD&Cl .. ... ......... S2J 
Prarncok IO& CI . . . . • . . . . . $35 
Proqr,,n,rn.\hk• 5Jll t'+•d'M'' I S55 
D.1tolllM,.,I K•l\ & Tl"' M (llO()l<l $14 
Commodmt• t,.1 H1•f Gu1d•' (hook) 517 
A<t~» 13<-"' h<·•d lll&C I S23 
U.1t•solt l'ooyo11 tD&C1 . S l'I 
Oat.irn<ht S"'"hl"• i.1er ID) S2S 
0.11trno>t A11., tnt S25 
S"'"" OnL:i.· f hr"shhold !CT> S27 
MrcroP1ose 11, ,CJI Ace IDI . . .. . . 519 
MrcroProw Sfl'lhh' Ace ID! . . . .. . • S l9 
MrcroPr°"" Flnytl nf ,J111~1l• (0) ... ... :. S l'I 
S111us Wayuul (1)1 , ,. ........ ., , ..... S27 
S1r1u,. \Jrud'i 11 1Sp.u 1• (f)J ,,,,,,,, ,,,, $23 
Su1u' R.md1t ~ ( I)) . , $27 
Smu' Ty11" 1111,,, k 1m $27 
Sonus 81,,ck &>, kPt~~ CDI • S27 
S uu• Wovy N.-v IOI $22 
T•m>v.o1i., D.11.1 M<1no<1tr ID&CI Sl7 
T:m..-v.ork> Murwy />lon.>g<r ID& Cl S 17 
f1me"''<lrks P1oq1Jm1"'1r Ku tD& C) $1 7 
Trme..o01k. P1091o1rhr>1<1r Ku U IO&Cl $17 
Trme .. .-mk, Sw B.mw tD&Cl . 517 
T'"""""'"' Ptuq1Jmnvng K113 CD&Cl $ 17 
T1mev."01ks Robb<!t> Lost Tomb ID&CI •• $1 7 
T1mowo1k• Sp,.llbound IO&C) . .. .. .. . $ 17 

"$u¢h-A-Deal! 
$oftware." 

903 S Rural Rd • 102 
Tempe, AZ 8S281 

CALL TOLL FREE: 
1 ·800-431-8697 

For lnl111n.,1oon Coll 1602) 968 9128 
VJ•· .,.0!1 m..111 o rde1 or~y' 
[)(•.tlt•r lnqucnvs lnv11rd 

COMMODORE VIC 20 
SOFTWARE 

l:l}i'?f.1;1¥1 
ATTllCK MUrANT 

CAMEL IC ll 
ProdMor 1cn 
Coco II IC&IJI 
Lazor Z0<1<' IC 11 
NK1om..nc., IC II 
Pha1n.lh's Cu1.., (l I 1 
Krnderrnmp ICTI 
F.;umakor CCTI 
Story Mach,ne ICTI 

... S30 

.... S30 
i2'l 
SJ() 

!..10 
SJ() 

S40 
S40 
S40 

Sl 'I 
$ 19 
Sl4 
$ 19 
Sl9 
Sl9 
$26 
$26 
526 

COMMODORE VIC 20 SOFTWARC 
Con I'd . 

U1u PnH Uul For You' 

liim 
llUl..K Rcx;rR!> 1LI I 540 
C1•1tiio Uc)l'".JU cCT I 
~1•r T ,,.;. 1CT1 

l 'l;M·l~;M11:1•J 

I od• Runn.'• ICT> 
Al !CTI 

540 s..1 .. , ct' n . 
Mo•11•riytx• IC ft 

[3m 

T[,11'1 I m AP!>ll1\I 
1C&01 s.:o 

s .. oid"' f••"°"'· 1C> S30 

E-1rn;1;!·!•1mm1 
CANNO NUAU Ill 11 7. !CT) ... 
Lun.11 L••ix·• IC 11 

S30 CuK. .. tne•(CTt 
Tltr<••hhold 1Cl I 

Rock Bottom Prices 
on Peripherals! 

ir.t•miMM 
UMC 12 <,.eon 
llMC ll r l1R,., Gi<•n 
BMC ll Aml>.•r 
BMC I? lt R .. Aml'<'t 
8.'1C 11 Cnmf>C'""' Color 
Mon11"' Cobk- v.11h Abol.t" 

CiTlHiiJ 
VK 40 llO 0.Si>l.>y Mo""!jer . .. ... . 
C&I Vidro P.>k llO • . ... .. ... . 

1n<hKI.- Word M,11>.>g<'t Ft•• 
PMt,11('1 P11mrr ln1"1facr 

~ 

VK 3 Slot Mu1herll0d1d 
Vrc b Slot Mo:lw100..rd 
Punlf'f U1Jr1v S uh\ili.Jrt-
1'unwn<' K~'l)o>d C&I 
Cl>I S Slo: 
G r.lphK' Pr1ntctt ln1e1Uc:e 
fC'nnomy Prmter l '1tttrf1H,"{' 

iWOJ•IMfii!Oi$1 
The llcM 
B.tl s •• k 
l<l-d U.11 
T1 .~C'k a..,11 

l!IJ.i?Z.1;1#1 
H•..-,ud ~ Slot Vrc 
llo.Modom Vt< & CM 

Alph.)( om 40 Colunm 
Al1•t\iiw om 80 Column 

intludc'> Vw:. CM, At•rr Cabw 
C>rJ<o DMI Tv.on Cnk>1 lml>3<' t • 
G•mon1 !OX • 

Okod.i1.1. E1»<>n. Cuoh 
<•II 068 9128 

$25 

$24 

S2 1 
Sl9 

$ 18 

Ju;i S7'1 
Sl2S 

S8'1 
Sl29 
S249 

SIO 

$79 
$ 139 

• $45 

$26 
$65 
$17 
S29 
$45 
$69 
S.19 

$14 
$19 
$21 
$311 

$ 7'1 

S39 
$ol9 

Sll'I 
Sl79 

Sll'I 
$295 

"T ERMS OF GUARANT£E· II you rind a price fo r any llCl1wareo1penphcralrn1lus rss~ 1ha1"'°""'"'1hanou1 adwt1tsed pnc•, ..... 11!}Udt4nltt10bt.i11r Valid only on produccsappeanng 1n ou1 od 
Valxl e>Nyon 1><oduc1 sn .....i.r rn slock condlllOf'IS Valid only on pt>CH •l>P"•rtn9 on pnn1,1n 1h1s .._ 

ORDERING & TERMS 5.Jnd c.i<hlcr c heck. moneoy 01der. pcrsonaVcomp.lny cl>eck u llow 3 """'ks bd11k cleorAO(• . VISNMt••le1Card »ccepted. Prnv1d• phone number with order. SHlf1PING: 
SoftwMe add $3.00. H• rdw,ue ndd $300 or 3'1. whlchev~r Is gre•Wr Ari zona residcnl• add 6'1. t.11k!s •• • · Returns muSI have <•ulhoroz.,hon numlxtr (r ttH602·968·91 28) tor au1horiza1io11 number). All 
re lurned m<1rch,.,ndlw subj'tc t to ru tocking fee and muat co1N! with nit origmdl PACka9lnq No ,, turns .,nowed Rhur 30 d3ys from • h•f)f)tng d-01e. Pnces Ml! rnr e.uh, VISA "nd M1u te.-Cmci l\Ckl3" 
Prices sub~I lo change W>lhool nooce. All producll a.1bJ<'(:I 10 .w.lal>ibty from manuf11<1urcro and/or suppl"'•• · 
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Centering VIC Screens 
Mary Conlin 

I~ you've disc?vered a clev~r time-saving tech
nique, or a brief but effective programming 
shortcut, send it in to "Hints & Tips," do COM
PUTE!'s GAZETTE for Commodore. If we use it, 
we'll pay you $35. 

Some Y1C-20s and TV sets don' t match up 
perfectly - the screen image appears to be a little 
off-center. This is called overscan. If you can' t 
compensate by fiddling with the TV controls - or 
if you prefer to leave the TV controls as they are 
for regular TV viewing - there's a way to adjust 
the screen from the computer. 

Two memory locations inside the VlC control 
the horizontal and verticaJ positions of the screen 
image. By using simple POKE statements in 
direct mode or within a program, you can quickly 
ad just the screen for any TV. This method works 
on a VlC of any memory size. You can restore the 
screen to its normal position at any time by 
holding down the RUN/STOP key and pressing 
RESTORE. 

(The Commodore 64 lacks these adjustments, 
but has much less need for them because its 
screen image is smaller than the VlC's and is less 
subject to overscan .) 

Horizontal Adjustments 
The horizontal screen position is controlled by 
memory location 36880. Normally this location 
contains a 5. POKEing smaller numbers into this 
location moves the screen left, and POKEing 
larger numbers moves it right. For example, to 
move the screen one position left, type: 

POKE 36880,4 [press RETU RN) 

Or, to adjust the screen one position right, 
type: 

POKE 36880, 6 [press RETURN) 

If your screen is off-center by more than one 
position, try PO KEing a 3 or a 7, etc. O nce you 
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POKE 36881,24 

POKE36880,4 r POKE 36880,6 
- - ---- --

! 
POKE 36881, 26 

find the correct value for your particular com
puter/TV combination, you can include the state
ment at the beginning of all your BASIC pro
grams so the adjustment is made automatically 
whenever you type RUN. 

Vertical Adjustments 
The vertical screen position is controlled by 
memory location 36881. Normally this location 
contains a 25. POKEing smaller numbers into this 
location moves the screen up, and POKEing 
larger numbers moves it down. For example, to 
move the screen one position up, type: 

POKE 36881,24 [press RETURN] 

Or, to move the screen one position down, 
type: 

POKE 36881,26 (press RETURN) 

Using numbers too high can move the screen 
completely out of view. If this happens, simply 
POKE back the 25 or press RUN/STOP
RESTORE. Again, once you find the best 
number, you can include this statement in all 
your BASIC programs. G 



SJB DISTRIBUTORS. 
ONE STOP SHOPPING FOR 

COMMODORE SYSTEMS. 
~commodore Cole Resull (Advanced). . . . . . . . . . • . 125 

Cole Resull (Eosy) .. . . . . . . . . . . . . • . 75 
COMMODORE BUSINESS 8usicolc II ..... . ....... . ... .. . . . 95 

SERIES Miroge ConceplS 
SuperPet (5 longuoges, (Powerful Dcrto Bose) .. . ...... . . . 

2 proc-essors) ... . .. . . ... .... . .. $1059 M File (merge with WordPro) . . . .•.. 
CBM 8032 Computer, 80 Column . . . 625 HC'me Utilities . . .. .. .. ... .. . .. • .. 
CBM Memory Expansion, 64K. . . . . . . 259 64 Moiling list (Galactic) .. . .. ..•.. 
CBM 8050, 1 mg. Dual Drive . . . . . . . 995 The Manager .. ... ..... ....... . . . 
CBM 8250, 2 mg. Dual Drive . . . . . . . 1295 Home Accountant (continental) ... . . 
CBM D9060, 5 mg. Hord Disk ._.... 1995 Code Writer 
CBM D9090. 7.5 mg. Hard Disk . . . . 2250 (Writes Basic Programs) ... ... . . . . 
CBM 2031, 170K Single Drive (New).. 295 Stock (investment analysis) . .. . . .. . 
DC Hayes Smart Modem ...... , . . . . 3o"O Agricuttural Management . . .. ... . . . . 

BUSINESS SOFTWARE-8032 General Ledger, A/R, A/P, P/R, Inv .. . . 
Wrxd Pro 41 or 5' . . . ... ... . ..... S 309 RECREATION 
lnloPro........... .. ...... . ..... 219 Assembler Pockoge (cossene or disk. 
Administrator . . . . . . . . . . . . . . . . . • . . 489 compiled, inctudes editor. loader. 

95 
89 
49 
28 
50 
75 

95 
80 

Coll 
Coll 

VisiColc (expanded) . . . . . . . . . . . . . . 199 disassembler) .... ... .. .. ..... .. S 39 
BPI AIR. GIL. Job COS!. Inventory, Sprite Moster (access)... . . . . . . . . . . 30 

Poyroll . . . . .. ...... .. . ... .. .. . . eo.325 Neutral Zone (access) . . .. . . .. .. . .'. 35 
Commodore 64 . . . . . . . . . . . . . . . . . . Coll Space Sett. . .. . . . . . . . . . . . . . . . . . . 19 

INTERFACES & ACCESSORIES Coco II (build your own games)... .. 40 
80 Column Expander ............• S 159 Vic Tree (programmers utilities) . .... 75 
VIC 1600 Modem ............. ... 95 Micro-Term (save to printer. disk).... 39 
VIC 1650 (auto onswer. auto dial). . . 150 Hesmon . . . . . . . . . . . . . . . . . . . . . . . . 35 
VIC 1525 Graphic Printer . . . . . . . . . . 225 Gothmogs Lair. . . . . . • . • . . . . . . . . . . 30 
VIC 1530 Dotasene Recorder . . . . . . . 65 Rood Tood. . . . . . . . . . . . . . . . . . . . . . 15 
VIC 1541 Disk Drive. . .. ..... .. ... 249 Commodore Gomes .. . ....... . .... Coll 
VIC Switch (connect 8 64's or Vies MONITORS· GREAT 
to p1inrer. dd) ...... _ .. __ ....••. 149 RESOLUTION (84 OR VIC) 

PET-IEEE cable .. . . . . . . . . . . . . . . . . . 33 CBM 1701 Color Monitor . ... .. .... S 249 
IEEE-IEEE coble (2m). . . . . . . . . . . . . . 49 Amdek Color Plus . . . . . . . . . . . . . . . . 299 
5 Slot Expander for 64 . . . . . . . . . . . . 65 Ponosonic TR-120 (w/speoker) . . . . . 155 
Parollel Interlace (Epson. Okidato. Ponosonic CT-160. . . . . . . . . . . . . . . . 279 

IDS. NEC) . . . . . . . . . . . . . . . . . . . . . 70 BMC (green screen) . . . . • . . . . . . . . . 95 
Programmers Reference Guide .. . . . . 18 Video/Audio Coble . . . . . . . . . . . . . . . 15 
Verbatim Diskettes (10 per box)..... 26 PRINTERS· LETTER QUALITY 
Hes Modem . . . . . . . . . . . . . . • • . . . . 75 CBM 6400. 40 cps ..... ........ .. s 1450 
ADA 1450 . . . . . . . . . • . . . . . . . • . . . . 149 Dloblo 620. 25 cps. . . . . . . . . . . . . . . 949 
ADA 1800 (New) .. .. ....... , .. , . 129 Tronstar 140 (serial). .. . . . . . . . . . . . 1395 
Numeric Keypad .. . .. .. . . , . . . . . . . 35 Tronstor 130, 16 cps (aUlo load. 
NEW COMMODORE PRODUCTS wp features!).. . . . . . . . . . . . . . . . . . 769 

The Executive 64 . ... . .. .. . . ... ... S Coll NEC 3500 Series. . . . . . . . . .. . . . . . . 1600 
CBM B 128-80. . . . . . . . . . . . . . . . . . . 825 NEC 7700 Series. . . . . . . . . . . . . . . . . 2350 
CBM 8256-80 ...... _ . . . . . . . . . . . . 1095 Tronstor 120, 14 cps . . . . . . . . . . . . . 500 
CBM BX700.. . . . . . . . . .. . . . . . . . . . 2990 PRINTERS • DOT MATRIX 
B Serles Sotrware . . . . . . . . • • • • . . . . . Coll CBM 8023. 150 cps /graphics . . ... . S 545 
CBM 1520 Ploner. . . . . . . . . . . . . . . . 169 CBM 4023 Printer. . . . . . . . . . . . . . . . 395 
CBM 1526 Printer . . . . . . . . . . . . . . . . 349 Epson FX Printer. 160 cps . . . . . . . . • . 549 

SOFTWARE FOR CBM 64 Epson MX-80 FT w/grohrox . . . . . . . . . Coll 
BUSINESS Epson FX· l 00 . . . . . . . . . . . . . . . . . . . 859 

WordPro 3' /64 Okidata 82A. 120 cps (serial 
w/ Spell Right Pfus .. . . . .. . ....... S 79 and parallel) . . . . . . . . . . . . . . . . . . . 429 

Ol<idoto 92 . .. . . . .. • . . .. .. • . .. . 
Star Gemini. lOX ............ . ... . 
Star Gemini. 15 .. .... . , ... . . .... . 
Transtar 315 (hi-res, color) ....... • . 

POLICY 

VISA/MASTERCARD 
C.O.D. FOR CASH 
OR BANK CHECK 

Minimum $50.00 Order 
Add 3% Surcharge for Credit Cordis. 
Exact freight calculated. 

559 
329 
499 
575 

Prices subjecl ro change wtthour notice. 
Producls shipped with monulociurer's waronty. 
F.O.B. Dallas. Texos 

*Customer's must coll for rerum authorization 
before returning any prnduct. 

PRODUCT SELECTION ADVICE 
CUSTOMER SERVICE 
(214) 343·1328 

SJB DISTRIBUTORS INC. 
l 0520 Plano Rood. Suite 206 

Dallas, Texos 75238 

TO ORDER 
CALL TOLL FREE 

804>527-4893 
804>442·1048 

(Wtthin Texas) 

Business Hours 
Mon. - Fri. 8:30 to 5:30 

Soturdoy 1 0 to 2 

Spell Right Plus . . . . . . . . . . . . . . . . . . 55 NEC 8023A (parallel) . . . . . . . . . . . . . 429 Write for free catalog. 
NOTE: SJB HAS A FULL LINE OF COMPUTER MEDIA IN STOCK, CALL OR WRITE FOR MORE INFORMATION. 



NEWS& 
PRODUCTS 

VIC-20 
Spreadsheet 

Computer Software Associates 
has released a YIC-20 version of 
PractiCalc Plus, a combination 
spreadsheet-data base manager 
program. 

The program, available on 
tape or disk, requires a 16K RAM 
card expander. 

PractiCalc Plus allows full 
use of mathematical and 
trigonometric function, incorpo
rates sea rch and sort routines, 
and has a single-key his togram 
function. The program, which 
sells for $49.95 on tape and $54.95 
on disk, can be used for budget 
and business projections, ex
pense tracking, investments, 
and invento ry. 
Micro Soflware /11tematio11al, lnc. 
The Silk Mill 
44 Oak Street 
Newton Upper Falls, MA 02164 
(617) 527-7510 

Space Game 
For VIC 

Ridge R111rner is a machine
language space game fo r the 
unexpanded YIC-20. 

In the game, produced by 
Bytes and Bits, you maneuver 
your multicolor shi p through a 
micnefield and a volley from 
enemy ships. 
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The game, which requires a 
joystick and sells for $14. 95, in
cludes a horizontally scro lling 
playfield, multicolor graphics, 
sound, a high-score recorder, 
and a pause option. 

Bytes and Bits 
524 East Canterbun; Lane 
Plzoenix, AZ 85022 
(602) 942-1475 

Commodore 64 
Rescue, VIC-20 
Educational 
Games 

Zeppelin Rescue, a game of co
ordination and skill for the Com
modore 64, and several educa
tional games for the VlC-20 are 
available from Micro Software 
Intema tional. 

In Zeppelin Rescue, you must 
overcome the forces of gravity 
and the slow, cumbersome con
trols of your airshi p to rescue the 
inhabitants of a threatened city. 
The game includes five cityscapes 
and four levels-daylight, dusk, 
night, and dawn. 

The program is available on 
disk for $24.95, or on cassette for 
$19.95. 

The VJC-20 programs are all 
available on cassette a nd require 
no memory expansion. They in
clude Math Duel, a basic number 
skills program for students in 
grades 1 through 6; Tiny Tutor, a 

simple math problem tutorial for 
children ages 2 through 7; VIC 
Sketch, a d rawing program with 
SA VE and PRINT features; and 
Composer, which teaches the rudi
ments of music. 

Math Duel and Tiny Tutor sell 
for $19.95. VIC Sketch and Com
poser are $14.95 each. 
Micro Software /11ternatio11a/ 
Tile Silk Mill 
44 Oak St reel 
Newto11 Upper Falls, MA 02164 
(617) 527-7510 

One-Handed 
Bridge 

Computer Management Corpo
ration has released BridgePro, a 
program that will allow one per
son and a Commodore 64 to 
enjoy a game of bridge. 

The program, which is 
written in machine language, 
takes ca re of the shuffling and 
dealing, and will bid and play 
three hands. 

The program allows replay
ing hands, prevents illegal bids, 
and offers a help screen on 
bidding fo r bridge newcomers. 
A game fo r two players is among 
BridgePro's other options. 

BridgePro is avai lable on 
disk for $35. 
Computer Management Corporation 
Custo111er Service Center 
2424 Exbo11me Court 
Wa/1111t Creek, CA 94596 



Help For 
Programmers 

A collection of worksheets, 
programming aids, g rid-sheets, 
a nd logs, designed lo help sim
plify VIC-20 and Commodore 64 
programming, is available from 
PM Products. 

Programmer's Aids and 
Logs includes a guide to all keys, 
POKEs, CHR$ codes, and char
acters; sound and music work
shee ts; a condensed BASIC . 
dictionary; grids fo r screen lay
out, custom characters, and 
sprites; and documentation 
worksheets for variable, sub
routine, and fi le use. 

Also included are cutout 
function key templates and a 
BASIC-Aid reference ca rd. The 
package, which sells fo r $9.95, 
contains 95 color-coded pages 
and is punched fo r use in three
ring binders. 
PM Products 
4455 Torrn11ce Blvd., #1 77 
Torrn11ce, CA 90503 

Tax Preparation 
Programs 

Northland Accounting has pro
duced three tax preparation 
programs for the Commodore 
64 and VIC-20. The programs 
produce a line-by-line readout of 

···-·-- -·--. ---- ----- - -· 
. ":,;·;~ 

PHL - . ..... 
: 

Progrn111111er's Aids n11d Logs is n collectio11 of worksheets, referc11ce cards, (lll(f 
proxrn111111i11g aids for lite VIC or 64. 

IRS Form 1040 and related 
schedules. Updates for new tax 
years will be published annua lly. 

Tnxnid I is fo r the unex
panded VIC-20. The program 
directs its output to the monitor. 
Tnxnirl II is fo r a VIC-20 with 16K. 
Output can be d irected to the 
monitor or a printer. Tnxnirl Ill is 
for the Commodore 64, with 
output d irected lo the monitor 

or printer. 
Tnxaid I is available on tape 

fo r $19. 95 or on disk for $24. 95. 
The other two ve rsions are ava il
able on tape fo r $24. 95 or on disk 
for $29.95. 
Nortl1/a11d Acco1111ti11g, Ille. 
Software Depnrt111e11 f 
606 Second Ave. 
Two /-/arbors, MN 55616 
(218) 834-5072 
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NEWS&PRODUCTS 
...-----~--

Universal Serial 
Cable 

Renaissance Technology has 
produced the Universal Serial 
Cable, which simplifies connec
tfons between RS-232 serial com
puters and peripheral devices. 

Buil t into the cable connec
tors are sets of DIP switches that 
can be set according to the re
quirements of the devices being 
connected. A cross-reference 
chart of switch settings is in
cluded with the cable . 

The Universal Serial Cable 
sells for $62. 
Rennissa11ce Teclmology Corp. 
1070 Shary Circle 
Concord, CA 94518 
(415) 676-5757 

Activity
Planning 
Software 

SEI Enterprises has produced a 
series of programs designed to 
help groups of users plan their 
activities. 

The programs, which cove r 
vacation, me nu, and spending 
plans, allow up to ten partici
pants to enter their preferences 
into the computer. Each person 
is then given a chance to vote on 
the suggestions made, and the 
program tallies the results and 
generates a printout. 

The initial series is $24. 95 
and consists of four programs. 
They are Acti-Trip, for trip 
planning; Ac/ i-Spe11d, for spend
ing pri orities; Acli-Me11111 for 
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Tlte Universal Serial Cable from Renaissance includes DIP swilcl1es in lite 
connectors lo eliminate the need for specially wired cables. 

meal plann ing; and Acti-Plny, 
designed fo r youngsters lo de
termine how to spend their free 
time. 

The programs are avai lable 
for the Commodore 64 and the 
VIC-20 with 8K expansion. 
SE! £11terprist's 
17 Serpi Road 
HigJiland Mills, NY 10930 

Word Processor 
For Commodore 
64 

Ensy Script 64, a word processing 
program from Commodore Soft
ware, is available for the Com
modore 64. 

Fea tures of the program in
clude selectable display colors; 
hunt and find; search and replace; 
function key editing; superscripts 
and subscripts; vertical and hori
zontal tabs; and the ability to 
transfer words, phrases and 

blocks within text. The program 
includes a form-letter command, 
and it offers optional sound effect 
prompts. 

Easy Script 64, which sells for 
$49.95, also is compatible with 
Ensy Spe/164, Commodore's 
spelling checker. 
Co111111oriore Softwnrt' 
1200 Wilson Drille 
West Cites/er, PA 19380 
(215) 431-9100 

VIC Memory 
Poster 

Kevco has produced Inside the 
VIC-20, a 27 by 21-inch color 
poster that shows the important 
memory loca tions in the vrc. 

The chart includes informa
tion on the BASIC memory map, 
video screens, sound and color, 
as well as data on paddles, joy
sticks and light pens. 

The poste r, which makes 
often-used information avail-
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able at a glance, sells for $6.95. 
A Commodore 64 version is 
forthcoming. 
Kevco Electronic and Software 

Engineering 
480 Georgia Court 
Claremont, CA 91711 
(714) 626-4148 

Investment 
Manager 

Portfolio Manager is an investment 
management program for the 
Commodore 64or16K VIC-20 
computers. 

The program, which is the 
first in a series of personal fi
nance programs planned by 
Basic Byte, allows the user to 
easily record and compute stock 
transactions. Portfolio Manager 
sells for $29.95. 
Basic Byte, Tnc. 
13108 Ludlow 
Hu11ti11gton Woods, MT 48070 
(313) 545-6779 

Property 
Management 
System 

MicroSpec has introduced its 
Rental Property Manager program 
for the Commodore 64. 

With the program, a land
lord can keep track of up to 200 
rental units per diskette. The 
program maintains 18 fields per 
record, including information on 
the property owner, the tenant, 
the rent payment record, and 

the availability of the unit. 
The system, which requires 

one disk drive, can produce a 
variety of reports including ten
ant lists, overdue rent lists, ex
pired lease lists, vacancy lists, 
and income and expense reports. 

Rental Property Manager sells 
for $179.95. 
MicroSpec, Tn c. 
Box836085 
Plano, TX 75086 
(214) 867-1333 

Educational 
Games For 
Commodore 64 

Bertamax has reached agreement 
with Commodore Business 
Machines to convert 21 educa-
. tional programs for use on the 
Commodore 64. 

Among the programs being 
converted are several programs 
designed for children in kinder
garten through third grade. The 
titles include Number Match It, 
Addition Match, Subtractian Match, 
Multiplication Match, Division 
Match, and six reading programs 
in the Story Mix series. 

Other programs covered in 
the agreement are: Spelling in 
Context, a 308-lesson program 
available for grade levels one 
through eight; Math Facts 
Games-Set 2, a series of four 
two-player math games; and 
Number Cruncher, 30 lessons in 
math and problem-solving skills. 
Bertamax, Inc. 
3647 Stoneway North 
Seattle, WA 98103 
(206) 547-4056 

Spreadsheet For 
VIC And 64 

ESP>Ca/c is an electronic spread
sheet planning calculator for 
both the VIC and 64. 

The same program runs on 
both computers, and the size of 
the spreadsheet is limited only 
by computer memory. The man
ual includes step-by-step in
structions to help novice spread
sheet users become accustomed 
to the program. 

ESP>Calc is designed to 
handle things like household 
budgets, heat and electric use, 
stock portfolios, and rental prop
erty analysis. The program also 
includes printer options. 

The cassette version of 
ESP>Calc sells for $43.50; the disk 
version is $47.50 . 
New Leaf Inc . 
120 Lynnhaven 
Belleville, IL 62223 

COMPUTE!'s GAZETIE welcomes 
a1111ounce111ents of new products for 
VTC-20 and Commodore 64 computers, 
especially products aimed at beginning 
to intermediate users. Please send press 
releases and photos well i11 advance to: 
Tony Roberts, Assistant Managing 
Editor, COMPUTE!'s GAZETIE, 
P. 0. Box 5406, Greensboro, NC 27403. 

New product releases arc selected fro111 
sulm1issions for reasons of li111eli11ess, 
available space, and general i11terest to 
our readers . We regret that we arc unable 
to select nll 11ew product s11lm1issions for 
p11blicalio11. Readers should be aware 
tlint we present here some edited version 
of material submitted by ve11dors n11d are 
u 11n/Jle to vouch for its ncwrncy nl I ime of 
publicntic111. a 
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How To Type In 
COMPVTE!'s Gazette Programs 
Many of the prog rams w hich are lis ted in CO/\tl
PL/TL!'s Gnzt?tte contain specia l control characters 
(cursor control, color k('ys, inverse video, e tc.). 
To make it easy to know C\actly \v hat to type when 
entering one of these programs into your com
puter, we have established the following lis ting 
conventions. 

Generally, any VIC-20 or Commodore 64 
prog ram lis tings wi ll contain bracke ted words 
which spell out any spct.:ia l characters: {DOWN} 
vvould mea n to press tht• cursor dow n key. { 5 
SPACES } would mean to press the space ba r fi ve 
times . 

To indicate tha t a key should be shifted (hold 
down the SHIFT key while pressing the other 
key), the key would be underlined in our lis tings. 
for example,~ wou ld mea n to type the S key 
whi le holding the shift key. This would appea r 
on your screen as a " heart" symbol. ff you find 
a n underlined key enclosed in braces (e.g., { 10 
N } ), you should type the key as many times as 
ind ica ted (in our example, you would enter ten 
sh ifted N's). 

If a key is enclosed in special brackets, ~~' 
you s hould hold down the Co111111odore key w hile 
pressing the key ins ide the special brackets. (The 
Commodore key is the key in the lower left corner 
of the keyboa rd .) Agn in , if the key is preceded by 
a number, you shou ld press the key as ma ny limes 
a!> necessary. 

Ra rclv; you'll sec a solita ry letter of the a l
phabet en~losed in braces. Th~se cha racters can 
be entered on the Commodore 64 by hold ing down 

When You Read: Press: See: When You Read: 

the CTRL key wh ile typing the letter in the braces. 
For example, {A } wou ld indicate Lhal you should 
press CTRL-A. You sho uld never have to enter 
such a character on the VIC-20, but i ( you do, you 
wou ld have to leave the quote mode (press RE
TURN and cursor back up lo the pos ition w here 
the control character should go), press CTRL-9 
(RVS ON), the letter in braces, and t11en CTRL-0 
(RVS OFF). 

Abou t the 171111/t' 11wtli:: you know lh<1t you can 
move the cursor around the screen \Vith the CRSR 
keys. Sometimes a programmer w ill wa nt to move 
the cursor unde r program control. That's why 
you see all the {LEFT}'s, {HOME)'s, and 
{BLU}'s in o ur programs. The only way the com
puter can te ll the difference between direct and 
programmed cursor control is the quote mode. 

Once you press the quote (the double quote, 
SHIFT-2), you arc 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 o ( reverse
vidco Lines . These arc the symbols for cursor left. 
The o nly ed iting key !hat isn't programmable is 
the DEL key; you can s till use DEL lo back up and 
ed it the line. Onct' you ty pe another quo te, you 
are 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 o f quo te mode is to jus t press RE
TURN. You' ll llwn be out of quote mode and you 
can cursor up to the mistyped line and fix it. 

Use the following table '"'hen entering cursor 
and color control keys: 

Press: See: When You Read: Press: See: 

(CLEAR) 1 SHIFT 11 CLRlllOMC 1 n {CYN} !cml~ ~ P3 17 c 
•• I CLRlliOME I ii I CTRL I CQ • gs~ 18 (HOME) (PUR} •• 

I SHIFT 1 1 • CRSR • I c ~[Q D [Fl) -(UP} {GRN} m -(DOWN} It CRSRf I DD {BLU) I CTlll 10 G {F2) m ill 
{I.EFT) I SHIFT I e c RSR•l 11 {YEL) ~0 m {F3) m • -(RIGHT) e c RsR=-! [I 81! fl I ~ (F4) (%:! I! 
(RVS) lcmle!::J ~ 823 12 I Iii (FS) m II 
(OFF) !crRLI~ • 833 13 I D {F6) m II 

I CTRL I~ -
I II {BLK) • 84~ I~ rn {F7) m 

(WHT) I CTRL I [2J [3 853 IS I ~ {FS) m • 
(RED) I CTRL 10 ~ g6~ It. I ., 
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A Beginner's Guide 
To Typing In Programs 

What Is A Program? 
A cmnputcr cannot perform any task by itself. 
Like a ca r without gas, a computer has /'c1fe11tinl, 
but without a program, it isn't going anywhere. 
Most of the programs published in COMPUTC!'s 
Gn: effe for Commodore arc w ritte n in a computer 
language ca lled BASCC. BASIC is easy to learn 
and is built into all VIC-20s and Commodore 64s. 

BASIC Programs 
Each month, COMPUTC!'s G11:.elfr for Commodort• 
publis hes programs for both the VIC and 64. To 
start out, type in onJy programs written for your 
machine, e.g., "\ITC Version" if you have a VlC-20. 
1.alcr, when you gain experience with your com
pute:'s BASIC, you can try typing in <lnd converting 
certain programs from .:mother 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, charncter, or number is significant. A 
common mistake is s ubstituting a lette r such as 
"O" for the numeral "O", a lowercase "I" for the 
numeral " I ", or an uppercase "13" for the numeral 
"8". Nso, you must enter a ll punctuation such as 
colons and commas just as they appear in the 
magazine. Spacing can be important. To be safe, 
type in thL' listings exactly as they appear. 

Brackets And Special Characters 
The exception to this typing rule is w hen you sec 
th~ cur~ed. bracket, such as " {DOWN }". Any
lhmg w1lh111 a set of brackets is a specia l cha racter 
or characters that cannot easily be listed on a print
er. When you come across s uch a special state
nwnt, refer to "H m'' To Type In COMPLITE!'s 
Gn: el le Programs." 

About DATA Sta tements 
Some progra ms contain a section or sections of 
DA Ti\ statements. These lines provide information 
needed by lhc program. Some DATA statements 
contain actua l programs (called machine language); 
others contain graphics codes. l'hesc lines are espe
cially sensitive to en-ors. 

If a single number in any one DATA s tatement 
is mistyped, your machine could " lock up," or 
"crash." The keyboard and STOP key may seem 
"dead," and the screen may go blank Don't panic 
- no damage is done. To regain control, _xou have 

' 

to turn off your computer, then turn il back on. 
This w ill erase w hatever program was in memory, 
so nlwnys SAV[ n copy of your /JJ'Ogrn111 flt~(tm.' you RUN 
ii. If you r computer crashes, you ca11 LOAD the 
progmm and look for your mistake. 

Sometimes a mistyped DATA st<l lemcnt wi ll 
cause an error message w hen the program is RUN. 
The error message may refer to the program line 
tha t REA Os the data. Tlw arnr is still i11 the DA TA 
stntenn•11/s, tlw11gli. 

Get To Know Your Machine 
You should familiariLc yourself wilh your com
puter before attempting to type in a program. 
Learn the statements vou use to store and retrieve 
programs from Lape or disk. You'll want lo SCIVC a 
copy o( yN1r program, so th.it you W\>n't have to 
type it in cyc:ry lime you wan t to USl' it. Learn to 
use your machine's ed iting functions. How do 
you change a line if you made a mistake? You cJn 
always retype the line, but vou a t least need to 
know how to backspace. On you know how to 
enter inverse video, lowercase, and con trol char
acters? ll's a ll explained in your computer's 
manuals. 

A Quick Review 
I) Type in the program a line at a time, in order. 
Press RETURN at the end of each line. Use bnck
s pace or the back a rrow to correct mistakes. 

2) Check the line you've typed against the line in 
the .m~gazine. You can check the entire program 
agam 1f you get an error when you RUN the 
program. 

3) Make sure you've entered s tatements in brack
ets as the appropriate control key (se<:' " I low To 
Type COMPL/T[!'s Gn: t'//c• Programs" e lsewhere 
in the magazine.) 

We regret that we nre 1101 a/Ill' le1 respt111(/ lo i11divid11t1l 
i11q11iri1.1s about tJrogm111~, 11rorl11cls, or se1·pices ap
pl'ari11,~ i11 COMPUTE!'s Crw1.:tte for Cc1111111odorc• 
d11L' lo 111rrensi11s 1111/Jlicnlicm 11rln•ily ()11 llio:;.c• i11-
frt'q11£'11f 11ccasio11s wlw1111p11li/1sl11'd11111:;:rr1111 cc111/11i11" 
a lypo. Ille correctic>11 will "l'J'C'11t· i11the111ng£1zim•, 
11s11£11ly within t'i.'<lit wce/.:s. If y1111 l111t•c SJl<'rific 
qucsticllls about items or l'""~rnms wliicli l/ tlt(rie sceu 
i11 COMPUTE!'s Gazette for Cm1111wrlc1;·l', please 
seud tlie111 lo Gn::.ette fcedlmck, l'.O. Box 5406, 
Gret'11sl1Clro, NC 27403. 
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The Automatic Proofreader 
·~rhl' Auton1r1t1c Proofn:.ider" w ill help you type in program 
~islings from COMPUTL!'-. Ca1c111: without typing mistakes. It 
1s a short crror-ched.ing program that hides itself in memory. 
When activ.itcd, it let .. you know immediately after typing a 
line from a program listing if you have made a mistake. 
Please read these instructions carefully before typing any 
progrclms in COMPU'I i.:•·, G,1,.l'lll' 

Preparing The Proofreader 
1. U:.ing the listing below, type in the Proofn•ader. The 

same program works on both the VIC-20 and Commodore 
64. Be very careful when entering the DAT A statements -
don't type an I instead of a 1, an 0 instead of a 0, extra 
commas, e tc. 

2. SA VE the Proofreader on tape or disk at least nvicc 
/Jeforl' r111111i11,<1 II for llu• fi1:.t li111t'. This is very important bl!cause 
the Proofrc.1dcr crnses this pi1rt of itself when you first type 
RUN. 

3. After the Proofreader is SA VEd, type RUN. It will 
check itself for typing errors in the DATA statements and 
wam you if there's a mistake. Correct any errors and SAVE 
the corrected version. Keep a copy in a safe place -you'll 
need it again clnd again, every time you enter a program 
from COMPUI F1'!> C.lll'lll'. 

4. When .1 correct version of the Proofreader is RUN. ii 
activates itself. You arc now ready to enter a progrclm lbting. 
If you press RUN/Sl'OP-RESTORE, the Proofreader is dis
abled. To reactivclte ii, iust type the command SYS 886 and 
press RETUR '. 

Using The Proof reader 
All VIC and <>I listings m COMPUTE!'" C1.J1l'l te now have a 
c11i•rks111111111111/lcr ap~wndt.>d to lht.> l'nd of l'ach line, for example 
":rem 123". /)c111'/ 1•11/1'1' /lri5 SllllC'lllt'lli when typing ill n program. 
1t is just for your information. The rem makes the number 
harmless if someone does type it in. It wiJJ. however, use up 

the Pronfrc.1der b) pre:.sing RUNtS fOP-RESTORE (hold 
down the RUN/STOP key .1nd sharply hit the RESTORl:i 
key). Thb procedure is not necessary for disk SA VEs, b11t 11011 
11111sl di..<;ab/t' the Prc>ofrmder tl1i:; troy before a lapt' SAVE. · 

SAVE to tape erases the Proofreader from memory, so 
you' ll have to LOAD .ind RUN it ag.1in if you want to type 
another listing. SA VE lo di-.1. does not erasl' the Proofreader. 

Replace Original Proofreader 
If you typed in the miginal version of the Proofreader (Oc
tober 1983 issue), you should replace ii with the improved 
version.below. We .1dded a POKE to the original version to 
protect it from being crnsed when you LOAD another pro
gram from tape. The POKE does protect the l'roofreadcr, 
and the Proofre,1der itself w.u. not affected. 1 lowever, a 
llllirk in the VlC·20's opl•r,1 ting systom means thc1t programs 
typed in with the l'roofrc.1der and SA VEd on tape cannot be 
LOAOed properly later. I( you LOAD a progrnm SA VEd 
while the Proofreader was in memory, you see ?LOAD 
ERROR. This applie!. only to VIC tape SA VEs (disk SAVEs 
wort... OK, and the quirk was fixed in the Commodore CH). 

If you h.we a program typed in with the original l'roof
reader and SAVEd on tape, follow this spec1nl LOAD 
proced u rl" 

l. Tum the powl'r off. tht.>n on. 
2. LOAD tht.> program from tape (disregard the ?LOAD 

ERROR). 
3. Enter: POKE 45,PEEK(174):POKE 46,PEEK(175):CLR 
4. ReSA VE the program to tape. 
The program will LOAD fine in trc future. We strongly 

recommend that you type in the ne\ .... version of the Proof
re.1der and discard the old one 

Automatic Proofreader For VIC And 64 

memory if you enter it, and ii will confuse the Proofreader, 100 PRINT" { CLR) PLEASE WAIT . .• " : FORI=886TO 
even if you entered the rest of the line Cl•rrcctly. 1018: READA: CK=CK+A: POKE I, A: NEXT 

When you type in ,1 line from a program !isling and 110 IF CK<> 17539 THEN PRINT" {DOWN} YOU MAD 

Press RETUf{N, the Prm1freadt!r displ11ys n number at the E AN ERROR": PRIN'l"' IN DATA STATEMENTS · 
":END 

top o f your :-ICl\'l!n. '/'hi~ dwcks11111 111111/Ut'I' 1111/SI 11111/rh tile SYS886 : PRINT" { CLR I { 2 DOWN I PROOFREADER 
c1rec/.::;u1111111mbt•r i11//11·1iri11tt•d li~li11g. If it doesn't, it means 120 

ACTIVATED.,,: NEW 
you typed the line difforently than the way it is listed. Im· 886 DATA 173 , 036 , 003 , 201, 150 , 208 
mediately recheck your typing. Rt?mcmber, d~n ' t type the 892 DATA 00 i, 096, 141, 151, 003, 1 73 
rem statement with the checksum number; it is published 898 DATA 037 , 003, 141. 152 , 003, 169 
only so you can check it against the number which appears - 904 DATA 150, 141. 036, 003, 169 , 003 
onyourscrecn. 910 DATA 141 ,037,003 ,1 69 ,000 ,133 

The Proofrl•ader is not pkky with sp.1ces. It will not 916 DATA 2 54, 096 , 03 2, 087 , 24 l. 13 3 
notice extra .,p.1ces or missing ones. This i:. for yourconven- - 922 DATA 251, 134, 252, 132, 253, 008 
iencc>, since .,p,1cing 1s gtmcr.1lly nut important. But occasion- 928 DATA 201, 013 , 240 , 017, 201 , 032 
ally proper sp.1cing 1s unportanl, so be extra careful with 934 DATA 240, 005 , 024, UH, 254, 133 
spaces, since the Proofreader will catch practically everything 940 DATA 254. 165 , 251, 166, 252, 164 
else that can go wrong. 946 DATA 253, 040 , 096, 169,013 , 032 

. 
There.'s ,1nother_th_ing to watch out for: if you ent_er the 

9
9

5
5

8
2 DATA 210 1 255 1 165 1 214 • 141. 251 

I b bb { d th h ks DATA 003,206,251,003,169,000 
me )' u:.mg a rev1allons orcomman s,, chc e,,c ufm d 964 DATA 133, 216 , 169, 019 , 032, 210 
willnutmatchup.Buttlwrebawaytom,1"et e roorcf er 970 DATA 255 , 169 , 018 ,932 , 210 ,255 
check it. After entering the lim•, U ST it. !"his eli~inales I w 976 DATA 169' 058' 032 • 210 • 255' 166 
abbn•viation!->. !'hen moVI' the cursor up to the lnw and press 902 DATA 254 , 169, 00~l, 133, 254, 172 
RETURN. It should now match the checksum. You can check 9 88 DATA 151 , 003 , 192, 087, 208, 006 
whole groups of lines this way. 994 DATA 032, 205, 189, 076, 235 , 003 

Special Tape SAVE Instructions 
When you're done typing a listing, you must disable the 
Proofreader before SA VEing the program on t.1pe. Disable 
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1000 DATA 032,205,221 , 169,032,032 
1006 DATA 210,255,032,210,255,173 
1012 DATA 251 , 003,133,214,076,173 
1 018 DATA ~03 



MLXMachlne Language 
Entry Program 

For Commodore 64 And VIC-20 Charles Brannon, Program Editor 

MLX is a labor-saving utility that allows almost 
failsafe entry of machine language programs pub
lished in COMPUTE!'s CAZETrE. You need to know 
nothing about machine language to use MLX-it 
was designed for everyone. There are separate 
versions for the Commodore 64 and expanded 
VIC-20 (at least SK). MLX was conceived and writ
ten by Program Editor Charles Brannon. Important: 
MLX is required to type in the machine language 
programs in this issue. 

MLX is a new \.Vcl\' tu enter long machine language 
(t-.1L) progr.1ms with a minimum of fuss. MLX lt•ts you 
enter the numbers from a spcd.11 lisl that looks similar 
to BASIC DATA 'itatements. It checks your typing on a 
line-by-Line basis. It won't let you enter illegal charac
ters when you should be typing numbers. rt won't let 
you enter numbers greater than 255 (forbidden in ML). 
It won't let you l•nler the wrong numbers on the \·vrong 
line. Ln addilton, Ml .X creates cl rc.1dy-to-use 1.1pe or 
disk file. You can then use the LOAD command to reaJ 
the program into the computer, as with any program: 

LOAD "filename",1,1 (for tape) 
LOAD " fl lcn.1me" ,8, 1 (for di~!..) 

To start the program, you l'nll•r a SYS commtlnd 
that transfers control from BJ\Sll to nhlchine language. 
The starting SYS number alway~ appl'.trs in the appro
priate article. 

Using MLX 
Type in and save lhc correct version of MLX for your 
computer (you'll want to use ii in th<.> future). When 
you're ready to type in an ML pr<.>gr.im, run MLX. 
MLX asks you for two numbers: lhl· st,1rting address 
and the ending address. These numbers are given in 
the article accompanying the ML program. 

You'll sec a prompt corresponding lo the starting 
address. The prompt is the current line you arc entering 
from the listing. It increases by six e<1ch lime you enter 
a line. That's bc•cause each line has seven numbers six 
actual data numbers plus a cllt!ck:w111111111tlwr. The 
checksum verifies that you typed the previous six num
bers correctly. If you enter any of the six numbers 
vaong, or enler the checksum wrong, the computer 
rings a buzzer and prompts you lo reenter the line. If 
you enter it correctly, a bell tone sounds and you con
tinue t·o the nexl line. 

MLX accepts only numbers as input. It you make 
a typing error, press the JNST/DEL key; the en lire 
number is deleted. You can press it as many times as 
necessary back to the start of the line. If you enler 
three-digit numbers as listed, the computer automati
cally prints the comma and goes on lo accl·pt the rn:•xt 
number. If you enter !es:. than three digits, you can 

press either the comma, SPACE bar, or RETURN key 
to advance to the ne>..t number. The checksum auto
matically appears in inverse video for emphasis. 

MLX Commands 
When you finish typing an ML listing (assuming you 
type it all in onc :.cssion) you can then save the com
pleted program on tape or disk. Follow the screen 
instructions. If you get any errors while saving, you 
probably have a bad disk, or the disk is full, or you've 
made a typo when entering the MLX program itself. 

You don't have to enter the whole ML program in 
one sitting. Ml.X lets you enter as much as you want, 
save it, and then reload the file from tape or disk later. 
MLX recognizes these commands: 

SHIIT-5: Save 
SHlIT-L: Load 

SH1IT-N: New Address 
SHJFT-D: Display 

When you enter a command, MLX jumps out of 
thc line you've been typing, so we recommend you do 
ii at a new pron1pt. Use the Savc command to save 
what you'v\.' been working on. It will save on tape or 
disk as if you've finished, but the tape or disk won't 
work, of course, until you finish the typing. Remember 
what address you stop al. The next time you run MLX, 
answer all the prompts as you did before, then insert 
the disk or t.1pe. When you gel lo lhe entry prompt, 
press 51 llFT-L tn reload the partly completed file into 
memory. Then use the New Addre:.s command lo 
resume typing. 

To use the New Address command, press SI llFT-N 
and enter the address where you previously stopped. 
The prompt will change, and you can then continue 
typing. J\lways enter a New Address that matches up 
wilh on~ of the line numbers in the special li s~ing, or 
else the checksum won't work. The Display command 
lt•Ls you displ.1y a section o( your typing. After you 
press SHIFT-D, enter two addresses within the line 
number range of the listing. You can abort the ljsting 
by pressing any key. 

The specia l MLX commands may seem a bil con
fusing, but ai; you work with MLX, they will become 
valuable. For example, what if y 1)U forgot where you 
stopped typing? Ust" the Display command lo scan 
memory from Lhc beginning to the end of the program. 
When you reach the end of your typing, the lines will 
contain a random pattern of numbers. When you see 
the end of your typing, press any key to stop the listing. 
Use the New Address command lo continue typing 
from the· propt•r locntion. 

You can use the Save and Load commands lo 
make copies uf the completed program. Use Load to 
reload the tape or disk, then insert a new tape or d isk 
and use Save to make a new copy. 

Be sun.• to save MLX; it will be used for futuro-ML 
programs in C'OMPUTE!'s GAZErrE. 
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SpeedScrlpt 
(Article on page 38.) 

BEFORE TYPING ... 
Before typing in programs, please refer t. o "How 
To Type COMPUTE'fs Gazette Programs," "A 
Beginner's Guide To Typing In Programs," and 
''lbe Automatic Proofreader'' that appear before 
the Program Listings. 

Program I: 
SpeedScrlpt-Commodore 64 Version 
2049 :011,008,010,000,158,050,238 
2055 :048,054,049,000 , 000 , 000,158 
2061 :032,103,009,076 , 193,009,179 
2067 :165,251,141,051,008 , 165,032 
2073 :252,141 , 052,008,165,253,l28 
2079 :141,054,008 , 165,254 , 141,026 
2085 :055,008 , 166,181,240,032,207 
2091 :169,000,141,186,026 , 160,213 
2097 :000,185 ,000,000 ,153,000,l31 
2103 :000,200, 204,186,026,208,lll 
2109 :244,238,052,008 , 238,055,l28 
2115 1008 , 224,000,240,007, 202 , 236 
2121 1208,224,165 , 180,208,222,000 
2127 1096 , 165,181,170, 005 , 180,108 
2133 :208 , 001,096 , 024,138,101,141 
2139 :252 , 141,123 , 008,165 , 251 , 007 
2145 :141,122,008,024,138,101,119 
2151 :254,141,126,008 ,165,253,026 
2157 :141 , 125 , 008 , 232 , 164,180,l91 
2163 1208,004 , 240 , 013 ,160,255,227 
2169 :185,000,000,153,000,000,203 
2175 :136, 192 ,255,208 , 245,206,089 
2181 :123,008,206 ,126,008,202,038 
2187 :208,234 , 096,169 , 040 , 133,251 
2193 :195,133,020,169 , 004,133,031 
2199 : 196 ,169 , 216,1 33 , 021,173,035 
2205 : 182 , 026 , 133,155 ,17 3,183,241 
2211 :026 , 133 , 156,162,001,173,046 
2217 :185 , 026,133,012,173 , 195,125 
2223 :026, 141,032,208 , 160,000 , 230 
2229 :173,194,026,145,020,177,148 
2235 :155 , 153, 196,026 , 200,041, 190 
2241 :127 , 201 ,031 , 240 ,019,192,235 
2247 :040,208,235,136,177,155,126 
2253 :041,127 , 201 , 032 , 240 , 005,083 
2259 1136 , 208 , 245 ,160,039 , 200,175 
2265 :132 , 167 ,1 36, 185 , 196 , 026,035 
2271 :145 , 195 , 136,016 , 248 , 164,l03 
2277 :167 , 024,152,101,155 , 133 , 193 
2283 : 155,165,156,105 ,000, 133 , 181 
2289 :156,152,157,060,003,192,l93 
2295 :040, 240,008,169,032 , 145 , ll3 
2301 :195,200,076,246 , 008,024 , 234 
2307 :165,195 ,105,040,133,195,068 
2313 :133,020 , 144,004,230,196,224 
2319 :230 , 021 , 232 , 224 , 025 , 240 , 219 
2325 : 003,076,179,008 ,165,155,095 
2331 :141 , 192 , 026 , 165 , 156,141 , 080 
2337 :193 , 026,096,169 , 000,133,138 
2343 :155 , 141, 182 , 026 ,141 , 188, 104 
2349 : 026 , 133,038, 169 , 028,133,060 
2355 :156, 141,183 , 026 ,141,189,119 
2361 :026,133 , 039,169 ,032,162,106 
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2367 :179 ,160,255 ,198,156,145,132 
2373 : 155,200,230, 156,145,155,086 
2379 :200,208,251,230, 156 , 202,042 
2385 :208,246,145,155,096 , 133,040 
2391 : 167 , 132 ,168, 160,000,177,123 
2397 :167,240,006,032 , 210J255,235 
2403 :200 , 208 , 246,096 , 169,012,006 
2409 : 141,195,026 , 169 , 038,133,039 
2415 :001 , 169;011,141,194 , 026,141 
2421 :032 , 036 , 009,169 , 000 , 141,248 
2427 :185,026,032 , 115 , 015 , 169,153 
2433 :255 , 141 , 138 , 002,032,245 ,174 
2439 :012 , 032 , 150 ,009 , 169,100,095 
2445 :160,025 , 032,086,009,238,179 
2451 :184,026,096 , 032,166 , 009,148 
2457 :169 , 085,160,025,032,086,198 
2463 :009,169 , 000 , 141,184,026,176 
2469 :096,162,039 , 169,032,157,052 
2475 :000 , 004 , 202 , 016,250,169,044 
2481 : 019 , 076 , 210 , 255,072,041,082 
2487 :128,074,133 , 167,104,041,062 
2493 :063,005,167,096,160,000,l68 
2499 :177,038,133,002,160,000,193 
2505 :177,038,073,128,145,038,032 
2511 :032, 142,008,032,228,255,136 
2517 :208,013,165,162,041,016,050 
2523 :240,245,169 , 000,133 , 162,144 
2529 :076, 199 ,009,170,160,000 , 071 
2535 :165,002,145 ,038, 224 ,095,l32 
2541 1208,012 , 032 , 160,011,169,061 
2547 : 032, 160,000,145,038 , 076 , 182 
2553 : 193,009,173 , 184,026,240,050 
2559 :007,138,072 , 032 , 150,009,151 
2565 :104,170,138 , 201 , 01 3 , 208,071 
2571 : 002,162,095,138 , 041,127,064 
2577 :201,032,144,070,224,160,080 
2583 : 208 ,002,162 , 032,138 , 072,125 
2589 :173,185 ,026,240,003 ,032,176 
2595 : 140,014,104,032 , 181 , 009,003 
2601 :160,000,145 , 038,032 , 142,046 
2607 :008,056,165,038,237,188 ,227 
2613 :026,133 , 167,165,039,237,052 
2619 :189, 026,005 , 167,144 , 014 , 092 
2625 :165 ,038,105 , 000,141,188,190 
2631 :026,165,039 , 105 , 000 , 141 , 035 
2637 :189,026,230 ,038 , 208 , 002,002 
2643 :230,039,032 ,231, 010 , 076 ,189 
2649 :193,009,138,174,125,010,226 
2655 :221, 125,010,240,006 , 202 , 131 
2661 :208 , 248 ,076 , 193 , 009,202,013 
2667 :138 ,010,170,169,009,072 ,163 
2673 : 169 , 192 , 072,189 , 162,010,139 
2679 :072,189,161,010,072 ,096 ,207 
2685 : 035,029,157 ,137,133 , 002 , 106 
2691 :012,138,134,020, 148,004,075 
2697 : 019,009,147,135, 139 ,005,079 
2703 :136 ,140,022,145,017,159,250 
2709 : 018,024 ,026,016,028,030,035 
2715 :006,001,011,008, 031 , 003 ,215 
2721 :1 50 , 011,159,011 , 170 , 011 ,l61 
2727 :227,011,054,012,066,012,037 
2733 : 080,012,179,012 , 231 , 013,l88 
2739 :139,014,014,014 , 083,014 , 201 
2745 :201,014,225,014,253 ,014 , 138 
2751 :024,015,185 , 015 , 222 , 017 , 157 
2757 :205,016,043,018,080 , 012,059 
2763 :179,012,lll,018,118 , 019,148 
2 769 :023 , 020,028,012 , 108 , 020 , 164 
2775 :186,017,107,023,002,014,052 
2781 :039,020 ,244, 012 , 210 , ~23 , 001 



2787 :052,025,122 ,014, 032 , 071 , 031 
2793 :011,056.165,038,237,182,154 
2799 :026 ,13 3,167, 165,039 , 237 , 238 
2805 - :183,026 , 005 ,167,176 , 030 ,064 
2811 :056,173,182 ,026, 233 , 000,153 
2817 :133,167,173,183,026 , 233 , 148 
2823 :028,005,167,240,013,165 , 113 
2829 :038 ,141,182 , 026,165 , 039,092 
2835 :141,183,026 ,032,142,008,039 
2841 :056,173,192,026,229,038,227 
2847 :133 , 155 , 173,193,026 , 229 , 172 
2853 :039,133,156,005,155,240,253 
2859 :002,176 ,024 ,024 ,173 , 182,112 
2865 :026,109,061,003,141,182,059 

2871 :026,173,183,026,105,000,056 
2877 :141,183,026 , 032 , 142,008,081 
2883 :076,025,011,096 , 056 , 173,248 
2889 :188,026,233,000,133,167,052 
2895 :173,189 , 026 , 233 , 207 , 005,144 
2901 :167,144,010,169,000,141,204 
2907 :188, 026 , 169,207 , 141,189 , 243 
2913 : 026,056,165 , 038 , 233 , 000,103 
2919 :133,167,165,039,233,028 , 100 
2925 :005,167,176,009,169 , 000,123 
2931 :133,038,169,028,133,039,143 
2937 :096,056,165 , 038 , 237 , 188,133 
2943 : 026,133,167 , 165 , 039,237 , 126 
2949 :189,026 , 005 , 16?,176,001,185 
2955 :096,173 ,188 ,026,133 , 038,025 
2961 :173,189,026,133,039,096,033 
2967 :230,038 , 208,002,230,039,130 
2973 :076 , 231 , 010,165,038,208,117 
2979 :002,198,039,198,038,076,202 
2985 :231,010,165,038,133,1 55 ,133 
2991 :165,039,133,156 , 198 , 156 ,254 
2997 :160,255 , 177 ,1 55 , 201,032 , 137 
3003 : 240,004,201 , 031 , 208,003,106 
3009 : 136,208,243,177 , 155,201,033 
3015 :032, 240 , 008 ,201,031,240, 183 
3021 :004,136,208,243 , 096,132,000 
3027 :167,056 , 165 ,155,101, 167,254 
3033 :133,038,165,156,105 , 000 , 046 
3039 :133,039,076,231,010,160 ,104 
3045 :00 0 , 177 , 038,201 , 032 , 240,149 
3051 :008 , 201 , 031,240, 004 , 200 , 151 
3057 :208, 243 , 096 , 200,240 , 025 , 229 
3063 :177,038 , 201,032 ,240, 247,158 
3069 :201,031,240,243,024,152,120 
3075 :101,038,133,038,165,039,005 
3081 :105 , 000,133,039 , 076 , 231,081 
3087 :010 , 173,188,026,133 , 038,071 
3093 :173,189,026 , 133 , 039,076 , 145 
3099 :013 , 012 , 169 ,000 , 141,182 , 032 
3105 : 026 , 173,189,026 , 056,233 , 224 
3111 :004,201 , 028 , 176 , 002,169 , 107 
3117 :028,141,183 , 026 , 032,142,085 
3123 :008, 076,016 , 012 , 238,195 , 084 
3129 :026 , 173,195 , 026,041,015 ,021 
3135 : 141 , 195,026,096 , 238, 194,185 
3141 :026 , 173 , 194,026,041 , 015,032 
3147 :141,194,026,076,142 , 008 , 150 
3153 : 165,038 , 133 ,155,165 , 039,008 
3159 :133 , 156 , 198,156,160,255 , 121 
3165 :177,155,201,046 , 240 , 012 ,156 
3171 :201, 033 , 240 , 008,201,063,077 
3177 :240,004 , 201 ,031,208 ,004 , 025 
3183 :136, 208 , 235 , 096,177,155 , 094 

3189 :201,046,240,026,201,033 , 096 
3195 :240,022 ,201,063, 240,018 , 139 
3201 :201 , 031,240,014,136,208,191 
3207 :235,198 , 156,165,156 , 201 ,2 22 
3213 : 000,176 , 227 ,076,169 , 012~033 
3219 :132,167 , 198 , 167 , 200 , 240 , 227 
3225 :010,1 77 , 155,201 , 032 , 240 ,200 
3231 : 247,136,076,210 , 011,164,235 
3237 : 167 ,076 ,115 ,01 2 , 169,000 , 192 
3243 :133,038 ,1 69 ,028 , 133 , 039,199 
3249 :076 , 231,010,160,000,177,063 
3255 : 038 , 201 , 046 , 240,029,201 , 170 
3261 :033,240,025,201,063 , 240 ,223 
3267 :021 , 201 , 031 , 240, 017 , 200 ,1 37 
3273 : 208,235 , 230 , 039,165,039,093 
3279 :205,189 , 026,240,226,144, 213 
3285 :224,076,016,012,200,240,213 
3291 : 250,177 , 038,201,032 , 240, 133 
3297 : 247,201 , 046,240,243,201,123 
3303 :033,240,239,201,063,240,223 
3309 :235,201,031,240 , 231 , 076 , 227 
3315 : 001,012 , 169 , 000 , 141,130, 184 
3321 :027,169,208,141,131,027,184 
3327 : 032,166,009,169,120 , 160,143 
3333 : 025,032,086 , 009,169 , 001,071 
3339 : 141,184,026,096 , 056,165,167 
3345 : 038,233 , 000,133,167,165,241 
3351 : 039,233,028 , 005 , 167,208,191 
3357 :003,104 , 104,096,165 , 038 ,027 
3363 :133,251,165,039,133,252,240 
3369 :096,056,165,038,133,253,014 
3375 :073,255,101,251,141,134,234 
3381 : 027 , 165 , 039 ,133 , 254,073,232 
3387 :255,101,252,141,135,027,202 
3393 :165,251,141,136,027,165,182 
3399 i 252,141,137,027 , 165 , 253 , 022 
3405 :141 ,138,027,133 , 251,165,164 
3411 :254,141,139,027,133,252,005 
3417 :024,173,135,027,109 , 131,176 
3423 :027,201,255,144,020 , 032,006 
3429 :166,009,169,135,160,025,253 
3435 :032,086,009,169,001,141,033 
3441 :184,026 ,169,000 , 133 ,198,055 
344 7 :096 ,17 3,130,027 , 133 , 253 ,163 
3453 :173,131 , 027,133,254 ,173 , 248 
3459 : 134,027 , 133 , 180, 024,109 , 226 
3465 : 130,027,141 ,130,027,173,253 
3471 : 135,027,133,181,109 , 131 , 091 
3477 : 027 , 141,131,027,169,000,132 
3483 : 141 , 026,208 , 169,032 , 133 ,096 
3489 :001,032 , 019,008,169,038,172 
3495 :133,001,169,001,141,026,126 
3501 :208,173,136,027,133,251,077 
3507 :173,137,027,133,252, 173,050 
3513 : 138,027 , 133 , 253,173 , 139,024 
3519 :027,133 , 254,056,173,188 , 254 
3525 :026,229,253 , 133,180,173,167 
3531 :189 ,026,229,254 , 133,181,191 
3537 : 032,019 ,008 , 056,173,188 , 173 
3543 :026,237,134,027 , 141,188,200 
3549 :026 ,173 , 189,026,237,135,239 
3555 :027,141,189,026,096,032 , 226 
3561 :015 , 013,032,160 , 011,032,240 
3567 :042,013,056,173,130, 027 , 168 
3573 :233,001,141,130 , 027 , 173 ,182 
3579 :131,027,233 , 000,141,131,146 
3585 : 027,096 ,032,151 , 011,032 , 094 
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3591 : 015,013 , 032,160,011,076,058 
3597 :042,013,032,245,012,169,014 
3603 :002,133,012,032,166,009,117 
3609 :169 , 147,160 , 025,032 , 086,132 
3615 :009,032,228,255,240,251,022 
3621 :072,032 , 150,009 , 104 , 041,189 
3627 : 191,201 ,023,208,009 , 032,195 
3633 : 015,013 , 032,171,011 , 076,111 
3639 :042,013,201,019,208,009,035 
3645 :032,015,01 3 ,032,081,012,246 
3651 :076,042,013 , 201 , 016,208 , 111 
3657 :009,032,015,013,032,025,199 
3663 :015,076,042,013,096,056,121 
3669 :165,038,237,182,026,133,098 
3675 :167,165,039 , 237 , 183,026,140 
3681 :005,167,240,011 , 173,182 , 107 
3687 :026,133,038,173,183,026,170 
3693 :133,039,096 , 169 , 000,133,167 
3699 :038,169,028,133,039,076,086 
3705 : 231,010,160,005,140,156,055 
3711 :027,032 , 140 ,014,172 ,156,156 
3717 :027,136,208,244,076,228,028 
3723 :011,024,165,038,133,251,249 
3729 :105,001,133,253,165,039,073 
3735 :133,252,105,000,133,254 , 004 
3741 :056,173,188,026,229,253,058 
3747 :133,180,173,189,026,229,069 
3753 :254,133,181,201,255,208,121 
3759 :006,169,001 , 133 , 180,230,126 
3765 :181,032,080 , 008 , 160,000,130 
3771 :169,032,145 , 038 , 238 , 188,229 
3777 :026,208,003,238,189,026,115 
3783 :076,013,012,173,185,026,172 
3789 :073,014 , 141 ,185 , 026,096,228 
3795 :169,162,160,025,032,086,077 
3801 : 009 , 032,228,255 , 240,251,208 
3807 :201 , 089,096,169,002,133,145 
3813 : 012 , 032,166,009 , 169,185,034 
3819 :160 , 025,032 , 086 , 009,032,067 
3825 : 211,014,240,003,076,150,167 
3831 :009,162,255,154,076,013,148 
3837 : 008 , 160,000,177,038,201,069 
3843 :031,240,015 , 200,208 , 247 ,176 
3849 : 230,039 ,165 , 039,205 , 189 ,108 
3855 : 026 ,144, 238,076,016,012 ,015 
3861 :200,076,001,012,165 , 038 , 001 
3867 : 133 , 155,165,039,133 , 156,040 
3873 :198,156,160,255,177,155,110 
3879 :201,031,240,016,136,192,087 
3885 : 255,208,245,198,156,165 , 248 
3891 :156,201,028,176,237,076,157 
3897 :1 69 , 012,056,152,101,155,190 
3903 :133 , 155 , 169,000,101,156,009 
3909 :133,156,056,165,155,229,195 
3915 :038,133,167,165,156,229,195 
3921 :039 , 005 , 167 , 208 , 018,132,138 
3927 :167,024,165,155,229,167,226 
3933 :133,155,165,156,233,000 , 167 
3939 :133,156,076,043 , 015,165 ,1 75 
3945 :155,133,038,165,156,133,117 
3951 :039,076,231,010,120,169,244 
3957 :127,141,013,220,169,027,046 
3963 :141,017,208,169,146,141,177 
3969 :020,003,169 , 015,141,021,242 
3975 :003 ,169,001,141 , 026,208,171 
3981 : 141,018,208 , 088,096,169,093 
3987 :058 ,164,012,205,018,208,044 
3993 :208,005 , 169 ,001 , 172,195,135 
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3999 :026,140,033,208,141,018,213 
4005 : 208,201 , 001,240,008,169,224 
4011 :001,141,025,208,076,188,042 
4017 :254,169,001,141,025,208,207 
4023 :076,049 ,234,173,141 ,002 ,090 
4029 :041,001,208,003,032,245,207 
4035 : 012,032,166,009,169,200,015 
4041 1160 , 025,032,086,009,160,161 
4047 :000,177,038,073 , 128,145 , 000 
4053 :038,032 , 142 ,008 ,160 ,000,081 
4059 :177,038,073,128,145,038,050 
4065 :169,002,133 , 012,032,228,033 
4071 :255,240,251,009,064,201,227 
4077 :087,208,009,032 , 022,016,099 
4083 :032,228,011,076 , 037 , 016,131 
4089 :201,083,208,009 , 032,022,036 
4095 :016,032,180,012,076,037,096 
4101 :016 , 201 ,080,208,009 ,032 ,039 
4107 :022,016 , 032,254,014,076,169 
4113 :037 ,016 ,076, 150 , 009 ,165 ,214 
4119 : 038,133,253,141,045 , 027 , 148 
4125 : 165,039 , 133 , 254,141,046 ,039 
4131 : 027 , 096 , 056,165,038,133,038 
4137 :251,237,045 , 027 , 141,134,108 
4143 :027,165 , 039 , 133 , 252,237,132 
4149 :046,027,141,135,027,032,205 
4155 :065,013,173,045,027,133,003 
4161 :038,173,046,027,133,039,009 
4167 :032,142,008,076,206,015,038 
4173 : 169 , 038 , 229,211,141,190,031 
4179 : 026 , 169 , 000,141 , 158,027 , 092 
4185 : 160 , 000 , 169 , 156,032,210 , 048 
4191 :255 , 169,018,032,210,255 ,010 
4197 :169 , 032 , 032 , 210,255,169 , 200 
4203 : 157 , 032,210,255,140 , 191,068 
4209 :026,032,228,255,240,251,121 
4215 : 172,191 , 026,133,167,169,209 
4221 :146,032,210,255,169,032,201 
4227 : 032,210 , 255,169,157 , 032,218 
4233 :210,255,169 , 155,032 , 210 , 144 
4239 :255,165,167,201,013,240,160 
4245 :046,201,020,208,015,136,007 
4251 :016,004,200 , 076 , 091 , 016 ,046 
4257 :169,157 , 032 , 210,255,076,036 
4263 : 091,016,041,127,201,032,163 
4269 : 144 , 172 , 204,190 , 026 , 240,125 
4275 :167,165,167,153,236,026,069 
4281 :032,210,255,169,000,133,216 
4287 :212,200 , 076,091,016 , 032,050 
4293 :210,255,169 , 000,153,236,196 
4299 :026,152,096,032,166,009 , 172 
4305 : 169,237,160 , 025 , 032,086 , 150 
4311 :009 , 032,051 , 017,176,031 ,019 
4317 : 169,000,133,155,169,028 , 107 
4323 : 133,156,174 , 188 , 026,172 ,052 
4329 : 189 , 026 , 169 , 155 , 032,216,252 
4335 : 255 , 176,010,032,183,255,126 
4341 :041,191,208,003,076,028,024 
4347 : 018 , 240,039,173,050,017,020 
4353 : 201,008,144 , 006,032,169,049 
4359 :023,076,028,017,173,050,118 
436 5 : 017,201,001,240,249,032 , 241 
4371 : 166,009 , 169,243,160,025,023 
4377 :032 , 086,009,032 , 11 5 ,015,058 
4383 :169,001,141 , 184,026,096,136 
4389 : 032,166 , 009 , 169,254,160 , 059 
4395 :025;032,086,009 , 076 , 028 ,043 
4401 :017,000,032,077,016,240,175 



4407 :024,169,029,160,026,032,239 
4413 :086,009,032,228,255,240,143 
4419 :251,162,008,201,068 , 240,229 
4425 :012,162,001,201,084,240,005 
4431 :006,032,150,009,104,104,228 
4437 :096,142 , 050,017,169 , 001 , 048 
4443 :160,000 , 032,186,255,160,116 
4449 : 000,224,001,240,042,185,021 
4455 :236,026,201,064,208 , 007,077 
4461 :185,237 , 026,201,058,240 , 032 
4467 :028,169,048,141,020,027 , 036 
447 3 :169,058,141,021,027,185,210 
4479 :236,026,153,022,027 , 200 , 023 
4485 :204,191,026,144,244,240,158 
4491 : 242,200,076,156,017,185,247 
4497 :236,026,153,020,027,200,039 
4503 :204,191,026,208,244,140,140 
4509 :044,027,032,166 , 009,169,092 
4515 :236,160,026,032 , 086,009,200 
4521 :173 , 044,027,162,020 , 160 , 243 
4527 : 027,032,189,255,169 , 013,092 
4533 :032,210,255,076,086,018,090 
4539 :032,166,009,169,232,160,187 
4545 :025 , 032,086,009,032,228,093 
4551 :255,240,251,032~181,009,143 
4557 :009 , 128,072,173,185,026,030 
4563 :240,003,032,140,014,032,160 
4569 :150 , 009 , 104 , 076,041,010,095 
4575 :056 , 165,038,233,000,133,080 
4581 :167,165,039,233 , 028,005,098 
4587 :167,240,004,169,005,133,185 
4593 :012,032,166,009,169,049,166 
4599 :160,026 ,032,086 , 009 , 032,080 
4605 :051,017,165,012,201,005,192 
4611 : 240 , 003 , 032,036,009,169 , 236 
4617 :000,166,038,I64,039,032,192 
4623 :213,255,144,003,076,252,190 
4629 :016,142,188,026 ,140,189,210 
4635 :026,032,231,255,032,166,001 
4641 :009,169,019,160,026,032,192 
4647 :086,009,076,028,017,032,031 
4653 : 166 , 009 ,169,055,160,026 , 118 
4659 :032,086,009, 032 , 051,017 ,022 
4665 :169,001,162,000,160,028,065 
4671 1032 ,21 3 ,255,032 , 183,255,009 
4677 1041,191,240,211,032,166,182 
4683 1009 ,169,006,160 ,026,032,221 
4689 :086,009,076,028,017,120,161 
4695 1169,000,141,026,208,141,004 
4701 1033 ,208, 169,049,141,020, 201 
4707 1003,169,234,141,021,003,158 
4713 1169,255,141,013,220,088 ,22 3 
4719 1096,169,147,032,210,255,252 
4725 1169,013,032,210,255,032,060 
4731 :086,018,032,162,018,169 ,096 
4737 1013,032,210,255,169,063,103 
4743 1160,026,032,086,009,032,224 
4749 1228 ,255,201,013,208 ,249,015 
4755 1032,115 , 015,076 , 150,009,032 
4761 :032,204,255,169,001,032,078 
4767 1195 , 255 , 096 , 032 , 231,255,199 
4773 1169,001 ,162,008,160,000,153 
4779 1032,186,255,169,002,162,209 
4785 :078,160 ,026,032,189,255,149 
4791 1032,192,255,176,221 , 162,197 
4797 :001,032,198,255,032,207,146 
4803 1255,032,207,255,032,207,159 
4809 1255,032 ,183,255 , 208,202 , 056 

' 

4815 :032,207,255,240,197,032,146 
4821 :204,255,032,228,255,201,108 
4827 :032,208 , 005,032,228,255,211 
4833 : 240,251,162 , 001,032,198 , 085 
4839 :255,032,207,255,072 , 032,060 
4845 :207,255,168,104,170,152,013 
4851 :160,055,132,001,032,205,060· 
4857 :189,160,054 , 132,001,169,186 
4863 :032,032,210 , 255,032,207 , 255 
4869 :255,240,006,032,210,255,235 
4875 :076,003,019,169,013,032,067 
4881 :210,255,076,199,018,162,169 
4887 :000,142 , 047,027,142,048,173 
4893 :027,142,049,027,056,177,251 
4899 :155,233,048,144,042,201,090 
4905 :010,176,038,014,047,027,097 
4911 :046,048,027,014,047,027,000 
4917 :046,048,027,014,047,027,006 
4923 : 046,048 , 027,014,047,027,012 
4929 :046,048,027,013,047,027,017 
4935 :141,047,027,200,208,212,138 
4941 :230,156,076,033,019,248 , 071 
4947 :173,047,027,013,048,027,162 
4953 :240 , 023 , 056,173,047,027,143 
4959 :233,001,141,047,027,173,205 
4965 :048,027,233,000,141,048,086 
4971 :027,238,049,027,076 , 083,095 
4977 :019,173,049,027,216 , 096,181 
4983 :056,173,130,027,233,000,226 
4989 : 141 , 132,027,173,131,027,244 
4995 :233,208,141,133,027,013,118 
5001 :132 ,027 ,208,016,032,166,206 
5007 :009,169,088,160,026,032,115 
5013 :086,009,169,001,141,184,227 
5019 :026,096,024,165,038,133,125 
5025 :251,109 , 132,027,133,253,042 
5031 :165,039,133,252,109,133,230 
5037 :027 , 133,254,056 ,173 , l 88,236 
5043 :026,229,251,133,180,173,147 
5049 :189,026,229,252,133,181,171 
5055 : 024,101 , 254,201 , 207 , 144,098 
5061 :016,032 , 166 , 009,169,080,157 
5067 : 160 , 026 , 032,086,009 , 169,173 
5073 :001,141,184 , 026,096,032,177 
5079 :080,008,024,173,132,027,147 
5085 :133,180,109,188,026,141,230 
5091 :188,026,173,133,027,133,139 
5097 :181,109,189,026,141,189,044 
5103 :026,165,038,133,253,165,251 
5109 :039,133,254,169,000,133,205 
5115 :251,169,208,133,252,169,153 
5121 :000,141,026,208,169,032,065 
5127 :133,001,032,019,008,169,113 
5133 :038,133,001,169,001,141,240 
5139 :026,208 , 076,231,010 , 160,218 
5145 :000,177 ,038 , 170,200 , 177 ,019 
5151 :038,136 , 145,038,200,138 , 214 
5157 : 145,038,096,160,000,177,141 
5163 :038,041,063 , 240,010,201,124 
5169 :027.176,006,177,038,073,034 
5175 :064,145,038,076,1 51,011,028 
5181 :133,167,041,064,010 , 005,225 
5187 :167 , 041,191,133 , 167 , 041 , 039 
5193 :032,073,032,010,005,167,136 
5199 :096 , 005 , 075,066,005 , 058,128 
5205 : 002,001,027,014,015 , 018 , 162 
5211 :000 , 000,000,000,000,032 , 123 
5217 :166,009,169,132,160,026,247 
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5223 :076,086,009,076,129,021,244 
5229 :169,004,141,159,027,160,001 
5235 : 007,173 ,141, 002,041,001 ,224 
5241 :240,054,032,166,009,169,023 
5247 :107,160 , 026,032,086,009 , 035 
5253 :032,228,255,240,251,056,171 
5259 : 233 , 048,201 ,003 , 144,217 , 217 
5265 :201 ,008 ,176 , 213 ,141,159,019 
5271 :027,032,166,009,169,116,158 
5277 :160,026,032,086,009,032 ,246 

5283 : 228 ,255,240 , 251,056 ,233 ,146 
5289 :048,048,190,201,010,176,074 
5295 :186 , 168,169,001,174,159,008 
5301 :027,032,186,255,169,000,082 
5307 :032 ,189 ,25 5 ,032 , 096 , 020,043 
5313 :032,192 ,255 ,162,001,032,099 
5319 :201,255,144,003,076,129,239 
5325 :021,169 ,000,133 ,155 ,169,084 
5331 :028,133,156,162,000,142,064 
5337 :141,027,142,140,027,142,068 
5343 :160,027,142,161,027,142,114 
5349 :154,027,189,080,020,157,088 
5355 1146,027,232,224,007,208,055 
5361 :245,169,255,141,155,027,209 
5367 1160,000,177,155,016,003,246 
5373 :076,073,022,201,031,240,128 
5379 :034,153,050,027,200,238,193 
5385 :153,027,173,153,027,205,235 
5391 :147,027,144,230,136,140,071 
5397 1187 ,026,177,155,201,032,031 
5403 :240,009,206,153,027,136,030 
5409 :208,244,172,187,026,140,242 
5415 :187,026,152,056,101,155,204 
5421 :133,155,165,156,105,000,247 
5427 :133,156 ,160 ,000,1 73 ,155 ,060 
5433 :027 ,201 ,25 5 ,208 ,003 (032 ,01 5 
5439 :241,021,032 ,038 ,022,1 73 ,078 
5445 :187,026,141,186 , 026 ,169 ,036 
545 1 :050,133 ,169,169,027,133,244 
5457 :170,032,104,024,032~053,240 
5463 :022,173,155,027,205,150,051 
5469 :027,144,003,032,153,021,217 
5475 :056,165,155,237,188,026,158 
5481 :133,167,165,156,237,189,128 
5487 :026,005,167,240,034,144,215 
5493 :032,169,000,141,140,027,114 
5499 :141,149,027,032,153,021,134 
5505 :032,225,255,240,251,169,021 
5511 :013,032,210,255,032,204,113 
5517 :255,169 ,001,032,195 ,255 ,024 
5523 :076,150,009,076,247,020,213 
5529 :056,173,148,027,237,155,181 
5535 :027 ,168,136,136,240,010,108 
5541 :048,008,169,013,032,210,133 
5547 :255,136,208,248,173,141,052 
5553 :027,240,019,141,186,026,048 
5559 :173,144,027,133,169,173,234 
5565 :145,027,133,170,032,038,222 
5571 :022,032,104,024,169,013,047 
5577 :032 ,210,255,032 ,210, 255 ,171 
5583 :032,210,255,173 ,152,027,032 
5589 :208,026,032,204,255,032,202 
5595 :166,009,169,141,160,026,122 
5601 :032,086,009,032,228,255,099 
5607 : 240 ,251,032,096 ,020 , 162 ,008 
5613 :001,032,201,255,238,154,094 
5619 :027,173,140,027,240,019,101 
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5625 : 141 , 186 , 026,173,142 , 027,176 
5631 :133,169,173,143,027,133,009 
5637 :170 ,03 2 , 038,022,032,104 , 147 
5643 :024,169,013,032,210,255,202 
5649 :172,149,027,140,155,027,l75 
5655 :136,136,240,010,048,008,089 
5661 :169,013,032,210,255,136,076 
5667 : 208,248 ,096 , 169 , 032 , 172 ,192 
5673 :146,027,140,153,027,032,054 
5679 :210,255,136,208,250,096,178 
5685 :172,151, 027,024,152,109 ,1 76 
5691 :155,027,141,155,027,169,221 
5697 :013,032,210,255,136,208,151 
5703 :250,096,141,157,027,041,015 
5709 : 127,032,061,020 , 201,049,055 
5715 : 144 , 007,201,058,176,003,160 
5721 : 076,075,023,174 , 162,022,109 
5727 :221 ,162, 022,240,012,202,186 
5733 : 208,248 ,206,153,027,173 ,092 
5739 :157 ,027, 076,000 ,021,202,078 
5745 :138,010,170,140,156,027,242 
5751 :169,022,072,169,134 , 072 ,245 
5757 :189 , 174,022,072,189 ,173 ,176 
5763 :022,072,096,056,173 , 156 ,194 
5769 :027,101,155,133,155,165,105 
5775 :156,105,000,133,156,076,001 
5781 :247,020,177 , 155 , 201 ,031 ,212 
5787 :240,001,136,140,156,027,087 
5793 :096, 010 ,087 ,065,076 , 082 ,065 
5799 :084,066,083,078,072,070,108 
5805 :192,022, 201 ,022 , 210 ,022,074 

5811 :220,022,230,022, 240 ,022,167 
5817 :250,022,004,023,007,023,002 
5823 :045,023,169,000,141,152,209 
5829 :027,200 , 076,151 , 022,200,105 
5835 :169,001,141,160 , 027,076 ,009 
5841 :151,022,200,032,022,019,143 
5847 :141,146,027,076,151,022,010 
5853 :200,032,022,019,141,147,014 
5859 :027,076,151,022,200,032,223 
5865 :022,019,141 ,149,027,076,155 
5871 :151,022,200,032,022,019,173 
5877 :141,150,027,076,151,022,044 
5883 :200,032,022,019,141,151,048 
5889 :027,076,151,022,076,153,250 
5895 :021,056,152,101,155,141,121 
5901 :142,027,165,156 ,105,000,096 
5907 :141,143,027,032 ,037,023,166 
5913 :056,152,237,156,027,141,026 
5919 :140,027, 200,076,151,022,135 
5925 :200,177,155, 201 ,031,208,241 
5931 :249,136,096,056,152,101,065 
5937 :155,141, 144, 027,165,156,069 
5943 :105,000,141,145 , 027,032,249 
5949 :037,023,056,152,237,156,210 
5955 :027,141,141,027,200,076,167 
5961 :151,022,200,177,155,201,211 
5967 :061,240,004,136,076,106,190 
5973 :022,200,032,022,019,072,196 
5979 :173,157,027,041,015,170,162 
5985 :202,104,157,087,020,032,187 
5991 :151,022,076,134,022,032,028 
5997 :231,255,169,000,032,189,217 
6003 :255,169,015,162,008,160,116 
6009 :015,032,186,255,032,192,065 
6015 :255,144,001,096,032,166,053 
6021 :009,169,062,032,210,255,102 



6027 t032, 077 , 016,240,025 , 162 ,179 6429 :127,201,065,144,018 , 201,017 

603 3 : 015 ,032, 201,255,176, 012 ,068 6435 : 091,176,014 , 170 , 165,167 , 050 

6039 tl69,236,160,026,032, 086 ,092 6441 :041,128,073 , 128,074 , 074,047 

6 045 : 009 , 1 69 , 01 3 ,032 , 210 , 255 , 077 6447 :133 , 167,138 , 005,167 , 096 , 241 

6051 1032, 231, 255 ,076,150 , 009 , 148 6453 :032 , 166 , 009,056 , 169 , 000 , 229 

6057 : 032 , 231,255 , 169,000 , 032 , 120 6459 : 237,188 , 026,170 , 169,207,032 

6063 : 189 , 255 , 169 , 0 1 5 , 162,008 , 205 6465 :237 , 189,026 , 160,055 , 132,096 

6069 : 160 , 015,032 , 186,255,032 , 093 6471 :001,032,205,189,160 , 054 , 200 

6075 : 192,255,176,228,032,166 , 212 6477 :132,001,169,001,141,184,193 

6081 : 009,162 , 015,032 , 198,255,096 6483 :026,096,014,008,155,211 , 081 

6087 : 032 , 077 , 016 , 032 , 231,255 , 074 6489 :080,069,069 , 068,211,067,141 

6093 : 169,001,141,184 , 026,096 , 054 6495 : 082,073 , 080 , 084 , 000 , 032 , l90 

6099 zl73 , 141 , 002,201, 005 , 240 , 205 6501 :066 , 089,032 , 195 , 072,065 , l08 

6105 :005 , 173 , 158,027 , 208,037,057 6507 : 082 , 076,·069,083 , 032 , 194,131 

6111 :032 , 166,009 , 169 , 162 , 160,153 6513 :082,065,078 , 078,079,078 , 061 

6117 :026,032,086,009 , 032,077 , 235 6519 :000 , 194,085 , 070,070,069 , 095 

6123 :016 , 208 , 003,076,150,009,l85 6525 : 082,032,195,076,069,065,l32 

6129 : 169,001,141 , 158 , 027,141,ll0 6531 :082,069,068 , 000 , 194,085 , ll7 

6135 : 184,026,169,000 , 133 , 155,146 6537 : 070 , 070 , 069 , 082,032 , 198 , l46 

6141 :169 , 028 , 133, 1 56 , 076,017,064 6543 : 085 , 076 , 076 , 000,196 , 069 , 133 

6147 :024 , 165 , 038 , 133 , 155,165,171 6549 : 076 , 069 , 084,069,032,040 , 007 

6153 :039,133,156,160,001,076 , 062 6555 : 211,044,215,044,208,041 , l50 

6159 :019,024,160,000,162 , 000,l24 6561 :000,058,032,193 , 082,069,083 
6165 : 189 , 236,026 , 032,181,009 , 182 6567 :032,089,079 , 085 , 032,083 , 055 

6171 :209 , 155,240 , 002,162,255,026 6573 :085,082,069 , 063,032,040,032 
6177 :200,208,011,230 , 156,165 , 235 6579 :217,047,206,041,058 , 000,236 
6183 :156 , 205,189,026,240,002,089 6585 : 197,210,193,211,197 , 032,201 

6189 :176,035 , 232 , 236,191,026 , 173 6591 :193,204 , 204,032,212 , 197,209 
6195 :208,224,024,152 , 101,155,147 6597 :216,212,000,197,082 , 065,201 
6201 :133,038,165,156,105 ,000,142 6603 :083,069 , 032,040,211 , 044 , 170 
6207 : 133,039,056,165,038 ,237,219 6609 :215 , 044 , 208 , 041,058 , 032,039 

6213 :191,026,133,038,165 , 039,l49 
6615 :018,210,197,212 , 213 , 210 , 251 

6219 : 233,000,133 , 039,076 , 231 , 019 66 21 : 206,146 , 032,084,079 , 032 , 03~ 

6225 :010 , 032,166,009,169,172 , 127 6627 : 069 ,088,073,084 , 000,203,232 
6231 :160 , 026,032,086 , 009,169 , 057 6633 :069,089,058 , 000 , 211 , 065 , 213 
6237 : 001 , 141,184,026 , 169,000 , 102 6639 z086 , 069 , 058 , 000, 212,065 , 217 
6243 : 141 , 158 , 027,096,096 , 160 , 009 664 5 :080 , 069 , 032 , 197 , 210 , 210 , 019 
6249 :000 , 204 , 186 , 026 , 240,248,241 6651 z207 , 210 , 000 , 211 , 084 , 079 , 018 
6255 :177,169,048 , 038 , 032,061 , 124 6657 : 080,080 , 069, 068,000,214 , 000 
6261 :020,032,021 , 025 , 032,210,201 6663 :069 , 082 , 073 , 070,089 , 032 , l66 
6267 :255 , 173,161 , 027,240,010 , 221 6669 :197 , 082 , 082 , 079,082,000,023 
6273 :169 , 008 , 032,210,255 , 169,204 6675 : 206 , 079 , 032 , 069 , 082 , 082 , 057 
6279 :095 , 032 , 210 , 255 , 032 , 225,216 6681 : 079 , 082 , 083 , 000 , 147 , 032 , 192 
6285 : 255 , 208 , 005 , 10 4 , 104,076 , 125 6687 :018 , 212 , 146 ,065 , 080 , 069 , 109 
6291 :129,021,200 , 076 , 106 , 024 , 191 6693 :032 , 079 , 082 , 032 , 018,196,220 
6297 :140 , 156,027,041 , 127,032 , l64 6699 :146 , 073 , 083 , 075 , 063,000, 227 
6303 : 061 , 020 , 201,049 , 144 , 017,139 6705 : 204 , 079 , 065 , 068 , 058,000 , 011 
6309 :201 , 058 , 176,013 , 041,015,157 6711 :214 , 069 , 082 , 073 , 070,089 , 140 
6315 :170,202 , 189,087 , 020,032 , 103 6717 :058 , 000 , 208,082 , 069,083 , 049 
6321 : 210,255,076 , 149 , 024,201 , 068 6723 :083 , 032 , 018 , 210 , 197,212 , 051 
6327 :067,208 , 026,056 , 169 , 080 , 021 6729 :213 , 210,206 , 146 , 000,036,116 
6333 : 237 , 186,026 , 074 , 056,237,237 6735 :048,206 , 079 , 032,210,079,221 
6339 : 146 , 027,168 , 169,032 , 032,001 6741 :079,077,000 , 206 , 079,032,046 
6345 :210,255,136 , 208 , 250,172 , 152 6747 : 084 , 069 , 088 , 084 , 032,073,009 
6351 : 156,027,076 , 149,024,201 , 072 6753 :078,032,066 , 085 , 070,070 , 242 
6357 :069 , 208,017,056,173 , 147 , 115 6759 :069 , 082 , 046 , 000 , 196,069 , 053 
6363 : 027,237,186,026,056,237 , 220 6765 : 086 , 073,067,069 , 032,035,215 
6369 :146 , 027,168,169,032,076 , 075 6771 : 000,211,069 , 067 , 079,078 , 107 
6375 : 200 , 024 , 201,085,208,008,189 6777 :068,046,032 , 193,068 , 068,084 
6381 : 173,161,027,073,001,141 , 045 6783 :082 , 046 , 032 , 035,000,208,018 
6387 :161 , 027 , 201,035,240,003 , 142 6789 : 082,073,078,084 , 073 , 078 , 089 
6393 : 076,149,024 , 140 , 156 , 027 , 053 6795 :071,000 , 206 , 069 , 088 , 084 , 145 
6399 :174,154 , 027,169 , 000,160,171 6801 :032,083,072,069 , 069 , 084 , 042 
6405 :055,132,001,032 , 205,189,107 6807 : 044,032,018 , 210 , 197,212 , 096 
6411 : 160,054,132 , 001 , 172,156,174 6813 :213,210,206 , 146 , 000 , 200,l08 
6417 :027,076 , 149,024 , 174,160,115 6819 : 085,078,084 , 032 , 070 , 079 , 079 
6423 : 027 , 240,026 , 133 , 167,041 , l45 6825 :082 , 058 , 000 , 206,079 , 084,l66 
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6831 :032 ,198,079,085 , 078 , 068 , 203 
6837 :000 , 000,000 , 000 , 000,000 ,181 

Program 2: 
SpeedScript-VIC-20 Version 
4609 : 011,018,010 , 000,158,052,250 
4615 :054,050 , 049 , 000,000,000 , 160 
4621 : 032,114,019,076,247,019,008 
4627 :000, 000 , 000, 000, 000 , 000,019 
4633 : 000 , 000,165 , 251,141,059 , 129 
4639 :018,165,252,141,060,018,173 
4645 : 165,253,141,062,018 , 165,073 
4651 :254,141,063,018,166 , 181,098 
4657 :240,032,169,000,141,129,248 
4663 :036,160,000,185,000,000,180 
4669 :153,000,000,200,204,129,235 
4675 :036,208 , 244,238,060 , 018 , 103 
4681 :238,063 , 018,224,000 , 240,088 
4687 :007,202,208,224,165,180,041 
4693 : 208 , 222 , 096,165 , 181,170,103 
4699 : 005,180,208,001 , 096,024 , 093 
4705 :138,101,252 , 141,131,018,110 
4711 : 165 , 251 , 141,130,018 , 024 , 064 
4717 :138,101,254,141,134,018,127 
4723 :165,253,141,133,018,232,033 
4729 :164,180,208,004,240,013,162 
4735 :160,255,185,000,000,153,112 
4741 :000,000,136,192,255,208,156 
4747 :245,206,131,018,206,134,055 
4753 :018 , 202,208 , 234,096 , 169,048 
4759 :022,133,195,133,020,169,055 
4765 :016 , 133,196,169,148,133,184 
4771 :021,173,125,036,133,155,038 
4777 :173,126,036,133,156,173,198 

4783 :128,036,032,223,019,162,007 
4789 :001,160,000,173,137,036,176 
4795 :145,020,177 , 155 , 153,139,208 
4801 :036,200,041,127,201,031,061 
4807 :240,019,192,022,208,235,091 
4813 :136,177,155,041,127,201,018 
4819 :032,240,005,136,208,245 , 053 
4825 :160,021,200,132,167,136,009 
4831 :185,139,036,145,195,136,035 
4837 :016,248 , 164,167,024 , 152,232 
4843 :101,155,133,155,165,156,076 
4849 :105 , 000 , 133,156,152,157,176 
4855 : 060 , 003 , 192,022,240 , 008 , 004 
4861 :169 , 032 , 145,195,200,076,046 
4867 : 249,018,024 , 165 , 195 , 105,247 
4873 :022,133,195 , 133 , 020,144,144 
4879 :004;230,196,230,021,232,160 
4885 :224,023,240,003,076,182,001 
4891 :018,165,155,141,135,036,165 
4897 :165,156,141,136,036,096,251 
4903 :173,019 , 018,133 , 155 , 141,166 
4909 :125,036,141,131,036,133,135 
491 5 :038,1 73 ,020,018 ,133 , 156,077 
4921 :141,126,036 ,141 ,132 , 036,157 
4927 :133,039,056,173,022,018,248 
4933 :237,020 ,018 ,170,169 ,032 ,203 
4939 : 160, 255 , 198 ,156, 145 ,155 ,120 
4945 :200,230,156,145,155 ,200 , 143 
4951 :208 , 251 ,230, 156 , 202,208,062 
4957 :246,145,155,096 , 133 ,167,011 
4963 :132,168 ,160,000,177,167 ,135 
4969 :240,006 ,032 ,210, 255 , 200 ,024 
4975 :208,246,096,169,001,141,204 
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4981 :138,036,032,174,022,169,176 
4987 :000,141,019,018,141,021,~07 
4993 :018,141,023,018,141,025,239 
4999 :018 ,024,173,130,002,105,075 
5005 :020,141,020,018,056,173,057 
5011 :132 ,002 ,233, 001 , 141,026,170 
5017 :018 , 056 , 233,004,141,024 , 117 
5023 :018 , 056,233,001,141 , 022,118 
5029 :018,169 , 000 , 141,137,036,154 
5035 :032,039,019,169,000,141,059 
5041 :128 , 036,169 , 255,141,138 ,020 
5047 :002 ,032 , 121,023 , 032,203 ,084 
5053 :019,169,073,160,035,032,165 
5059 :097 , 019 , 169,000 , 141 , 127 ,236 
5065 :036,096,162,021,169,160,077 
5071 :157,000,016 , 202 , 016 , 250, 080 
5077 : 169 , 019,032,210,255 , 169 ,043 
5083 :018,076,210,255,141,134,029 
5089 : 002,162 , 021,157 , 000 , 148,203 
5095 :202,016,250,096 , 072 , 041,140 
5101 : 128,074,133,167,104 , 041 , 116 
5107 : 063 , 005 , 167,096,160 , 000 , 222 
5113 : 177,038,133,002,160 , 000 , 247 
5119 :177,038,073,128,145,038,086 
5125 : 032,150,018,173 , 141,002 , 009 
5131 :041 , 004 , 240 , 009,165,197,155 
5137 :201,064,240,003,076,161,250 
5143 :020,032,228,255,208,013,011 
5149 : 165 ,162 , 041,016,240 , 229 ,114 
5155 :169,000,133,162,076,253,060 
5161 :019,170,160,000,165,002,045 
5167 :145,038,224,095,208,012,001 
5173 :032,007,022,169,032,160,219 
5179 :000,145,038,076,247 , 019 , 072 

5185 : 173,127,036,240 , 007,138,018 
5191 :072,032 , 187 , 019 , 104,170,143 
5197 :138,201,013,208,002,162,033 
5203 :095,138,041,127,201,032,205 
5209 :144,092,224 , 160 , 208,002,151 
5215 :162,032,138,072,173,128,032 
5221 :036,240,003,032,007,025,188 
5227 : 104,032 , 235 , 019 , 160 , 000,145 
5233 :145,038,032,150,018,056,040 
5239 : 165,038,237 , 131 , 036 , 133 ,091 
5245 :167,165,039,237,132,036,133 
5251 : 005,167,144,014,165,038,152 
5257 :105,000,141,131,036,165,203 
5263 :039,105,000,141,132,036,084 
5269 :230,038,208,002,230,039,128 
5275 : 032 , 067 , 021,076 , 247 , 019 , 105 
5281 :160,000,165,002,145,038,159 
5287 :024,165,197,105,064,170,124 
5293 :132,162,165,162,201,006,233 
5299 :208,250,132,198,138,174,255 
5305 :217 , 020,221 , 217 , 020 , 240 , 096 
5311 : 006 , 202,208 , 248 , 076,247 , 154 
5317 :019,202,138,010,170,169,137 
5323 :019,072,169,246,072,189,202 
5329 :254 , 020,072 , 189 , 253 , 020,249 
5335 :072,096 , 035,029 , 157,137 , 229 
5341 :133,099,085,138 , 134 , 020,062 
5347 :148,082,019,076 , 147,135,066 
5353 : 139,113,136 , 140,091 , 145,229 
5359 :017,121,074 , 090 , 097,077 , 203 
5365 : 070,118,072 , 081 , 108,107,033 
5371 :110,003,252,021,006,022,153 
5377 :018,022,076,022 , 162,022 ,067 



5383 :193,022,208,022 , 055,023,018 5779 :020,018,176,003,173,020,045 
5389 :094,024,006,025,133,024,063 5785 :018,141,126,036,032,150,144 
5395 :203,024,068,025,092,025,200 5791 :018,076,122,022,238,138,005 
5401 :122,025,149,025,241,025,100 5797 :036,173,138,036,041,015,092 
5407 :255,027 , 242,026,083,028,180 5803 :141,138,036,010,010 , 010 , 004 
5413 :208,022 , 055,023,127,028,244 5809 :010,133,167,173,138,036,066 
5419 :120,029,013,030 , 134,022,135 5815 :041,007,024,105 , 008,101,213 
5425 :098,030,219,027,105,033,049 5821 : 167,141,015,144,096,238,222 
5431 :121,024,029,030,120,023,146 5827 :137 , 036,173,137,036,041,243 
5437 :208,033,046,035,245,024,140 5833 :007,141,137,036,032 , 150,192 
5443 :032,165,021,056,165 , 038,032 5839 :018,096,165,038,133,155,044 
5449 :237,125,036,133,167,165,168 5845 :165 , 039,133,156,198,156,036 
5455 :039,237,126,036,005,167,177 5851 :160,255 , 177,155,201,046,189 

5461 :176,032,056,173,125,036,l71 5857 : 240, 012 ,,201, 033, 240, 008, 191 
5467 :237,019,018,133,167,173,070 5863 :201,063,240,004,201,031,203 
5473 :126,036,237,020,018,005,027 5869 :208,004,136,208,235,096,100 

5479 :167,240,013,165,038,141,099 5875 :177,155,201,046,240,027,065 

5485 :125,036,165,039,141,126,229 5881 :201,033,240,023,201,063,242 
5491 :036,032,150,018,056,173,068 5887 :240,019,201,031,240,015,233 

5497 :135,036,229,038,133,155,079 5893 :136,208,235,198,156,165,079 

5503 :173 , 136,036,229,039,133,105 5899 :156,205,019,018,176,226,043 

5509 :156,005,155,240,002,176,099 5905 :076,042,023,132,167,198,143 

5515 :024,024,173,125,036,109,118 5911 :167,200,240,010,177,155,204 

5521 :061,003,141,125,036,173,172 5917 :201,032,240,247,136,076,193 

5527 :126,036,105,000,141,126,173 5923 :058,022,164,167,076,243,253 

5533 :036,032,150,018,076,119,076 5929 :022,173,019,018,133,038,188 

5539 :021,096,056,173,131,036,164 5935 :173,020,018,133,039,032,206 

5545 :237,021,018,133,167,173,150 5941 :067,021,096,160 , 000 , 177,062 

5551 :132,036,237,022,018 , 005,113 5947 :038,201,046,240,029,201,046 

5557 :167,144,012,173,021,018,204 5953 :033,240,02 5 ,201,063,240,099 

5563 :141,131,036,173,022,018,196 5959 :021,201,031,240,017 , 200,013 

5569 :141,132,036,056,165,038,249 5965 :208,235 , 230,039,165 , 039 , 225 

5575 :237,019,018,133,167,165,170 5971 :205,132,036,240,226,144,042 
5977 :224,076,122,022,200,240,205 

5581 :039,237,020,018,005,167,179 5983 :250,177,038,201,032,240,009 
5587 :176,011,173,019,018,133,229 
5593 :038,173,020,018,133,039,126 

5989 :247,201,046,240,243,201,255 

5599 :096,056,165,038,237,131,l78 5995 :033,240,239,201,063,240,099 

5605 :036,133,167,165,039,237,238 6001 :235,201 , 031,240,231,076,103 

5611 1132,036,005,167,176,001,240 6007 :106,022,173,023,018,141,090 

5617 :096,173,131,036,133,038,080 6013 :073,037,173,024,018,141,079 

5623 :173,132,036,133,039,096,088 
6019 :074,037,032,203,019,169,153 

5629 1230,038,208,002,230,039,232 
6025 :088,160,035,032,097,019,056 

5635 1032,067,021 ,096,165,038,166 
6031 :169,001,141,127,036,096,201 
6037 :056,165,038,237,019,018,170 

5641 1208,002,198,039,198,038,180 6043 :133,167,165,039,237,020,148 
5647 :032,067,021,096,165,038,178 6049 :018,005,167,208,003,104,154 
5653 :133,155,165,039,133,156,034 6055 :104,096,165,038,133,251,186 
5659 :198,156,160,255 ,177,155,104 6061 :165,039,133,252,096,056,146 
5665 :201,032,240,004,201,031,240 6067 :165,038,133,253,073,255,072 
5671 :208,003,136,208,243,177,246 6073 :101,251,141,077,037,165,189 
5677 :155,201,032,240,008,201,114 6079 :039,133,254,073,255,101,022 
5683 :031,240,004,136,208,243,145 6085 :252,141,078 , 037,165 , 251,097 
5689 :096 , 132 , 167,056,165,155,060 6091 :141,079,037,165,252,141,250 
5695 : 101,167,133,038,165 ,156,055 6097 :080,037,165,253,141,081 , 198 
5701 :105,000,133,039,032,067,189 6103 :037,133,251,165,254,141,172 
5707 :021,096,160,000,177,038,055 6109 :082,037,133,252,056,173,186 
5713 :201,032,240,008,201,031,026 6115 :078,037,109,074,037,205,255 
5719 :240,004 , 200,208,243,096,054 6121 :026,018,144,020,032,203 , 164 
5725 :200,240,026,177,038,201,207 6127 :019,169,103,160,035,032,245 
5731 :032,240,247,201,031,240,066 6133 :097,019,169,001,141,127,031 
5737 :243,024,152 , 101,038,133,028 6139 :036,169,000 , 133,198,096,115 
5743 :038,165,039,105,000,133,079 6145 :173,073,037,133,253,173,075 
5749 :039,032,067,021,096 ,173,033 6151 :074,037,133,254,173,077,243 
5755 :131,036,133,038,173,132,254 6157 :037,133,180,024,109,073,057 
5761 :036,133,039,076,118,022,041 6163 :037,141,073,037,173,078,046 
5767 :169,000,141,12s,036,173,011 6169 :037,133,181,109,074,037,084 
5773 :132,036,056,233,004,205,039 6175 :141,074,037,032,027,018,l04 
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6181 :173 , 079 , 037 , 133 , 251 , 173 , 115 
6187 :080,037 , 133 , 252 , 173 , 081,031 
6193 :037 , 133,253,173 , 082 , 037 , 252 
6199 :133 , 254 , 056 , 173 , 131,036,070 
6205 :229 , 253,133,180,173,132 , 137 
6211 : 036 , 229 , 254,133 , 181 , 032 , 164 
6217 :027,018,056,173 , 131,036,002 
6223 : 237 , 077,037 , 141,131,036,226 
6229 :173 , 132 , 036 , 237 , 078,037,010 
6235 :141 , 132,036 , 096,032 , 149 , 165 
6241 :023 , 032,007,022,032,178 , 135 
6247 :023 , 056,173,073,037 , 233,186 
6253 :001,141,073 , 037 , 173 , 074,096 
6259 :037 , 233,000 , 141,074 , 037 , 125 
6265 :096 , 032 , 253 , 021,032 , 149 , 192 
6271 :023 , 032 , 007 , 022 , 076 , 178 , 209 
6277 :023 , 032 , 121 , 023 , 169 , 002 , 247 
6283 : 032 , 223,019 , 032 , 203 , 019 , 155 
6289 :169,115 , 160 , 035 , 032 , 097 , 241 
6295 : 019 , 032 , 228,255 , 240 , 25 1 , 1 52 
6301 z072 , 032 ,187 , 019 , 104 , 041 , 100 
6307 1191 , 201 , 023 , 208 , 009,032,059 
6313 : 149 , 023 , 032 , 019 , 022,076 ,234 
6319 1178 , 023 , 201 , 0 19 , 208, 009 , 0 45 
6325 :032 , 149 , 023 , 032 , 209 , 022 , 136 
6331 :076,178 , 023 , 201 , 016 , 208 , 121 
6337 :009,032 , 149 , 023 , 032 , 150 , 076 
6343 :025,076 , 178, 023 , 096,056 , 141 
6349 :165,038,237,125 , 036, 133 , 171 
6355 :167 , 165 , 039, 237 , 126 , 036,213 
6361 :005 , 167,240,011,173 , 125,170 
6367 :036 , 133 , 038,173 , 126 , 036,253 
6373 :133,039,096,173,019 , 018 , 195 
6379 :133,038,173,020,018 , 133 , 238 

6385 :039,032,067,021 , 096,160,144 
6391 : 005 , 140 , 099 , 037,032,007 , 055 
6397 :025 , 172,099,037,136 , 208 , 162 
6403 :244,076,077 , 022 , 024 , 165 , 099 
6409 : 038 , 133,251,105 , 001,133,158 
6415 :253 , 165,039 , 133 , 252 , 105 , 194 
6421 :000,133,254 , 056,173,131,000 
6427 :036,229 , 253,133,180 , 173,007 
6433 : 132,036 , 229 , 254,133 , 181 , 230 
6439 : 201 , 255,208 , 006 , 169,001,111 
6445 :133,180 , 230 , 181,032 , 088 , 121 
6451 :018 , 160,000,169,032,145 , 063 
6457 :038,238,131,036,208,003 , 199 
6463 :238,132 , 036,076,118,022 , 173 
6469 : 173 , 128,036,073,006,141 , 114 
6475 :128 , 036,096,169,130 , 160 , 026 
6481 :035,032,097,019 , 032 , 228,012 
6487 :255,240 , 251,201,089,096,195 
6493 :032,203,019,169 , 141,160,049 
6499 :035,032,097 , 019,169 , 002,197 
6505 :032,223,019,032,078 , 025 , 002 
6511 :240,004,032 , 187,019 , 096 , 177 
6517 :162,255,154,076,013,018,027 
6523 :160 , 000,177,038,201,031,218 
6529 :240 , 015,200,~08 , 247 , 230 , 245 
6535 : 039 , 165,039,205,132,036,239 
6541 :144,238 , 076,122,022,200,175 
6547 :076 , 106 , 022,165 , 038,133 , 175 
6553 :155 , 165,039,133 , 156,198 , 231 
6559 : 156,160,255 , 177 , 155,201,239 
6565 :031 , 240 , 017 , 136,192 , 255 , 012 
6571 : 208,245 , 198,156 , 165 , 156,019 
6577 :205 , 020 , 018 , 176,236 , 076 , 140 
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6583 :042,023,056 , 152 , 101 , 155 , 200 
6589 : 133 , 155 , 169,000,101 , 156 , 135 
6595 :133 , 156,056 , 165 , 155 , 229 , 065 
6601 : 038 , 133,167,165,156,229 , 065 
6607 :039 , 005 , 167,208,018 , 132 , 008 
6613 :167,024,165,155,229 , 167 , 096 
6619 :133,155,165,156,233,000,037 
6625 :133 , 156,076 , 168,025,165,180 
6631 :155 , 133 , 038 , 165 , 156,133 , 243 
6637 : 039,032,067 , 021 , 096 , 173,153 
6643 :141,002 , 041,001,208 , 003 , 127 
6649 :032,121,023,032,203,019,167 
6655 :169,152 , 160,035,032 , 097 , 132 
6661 : 019,160,000 , 177,038 , 073 , 216 
6667 : 128,145 , 038 , 032 , 150 , 018 , 010 
6673 :160,000,177,038,073 , 128,081 
6679 :145 , 038 , 169,002,032 , 223 , 120 
6685 :019 , 032 , 228,255,240,251 , 030 
6691 : 009 , 064 , 201,087 , 208 , 009 , 101 
6697 :032 , 079 , 026 , 032,077,022 , 053 
6703 :076 , 094 , 026,201 , 083 , 208 , 223 
6709 :009,032 , 079,026,032 , 056,031 
6715 : 023 , 076 , 094,026 , 201 , 080 , 047 
6721 :208,009 , 032,079,026,032 , 195 
6727 : 123 , 025,076,094,026,076 , 235 
6733 : 187,019 , 165 , 038,133,253,104 
6739 :141,244 , 036,165 , 039 , 133 , 073 
6745 :254,141,245 , 036,096,056,149 
6751 :165 , 038 , 133,251,237 , 244,139 
6757 :036,141 , 077,037,165 , 039,084 
6763 : 133 , 252,237,245,036 , 141 , 127 
6769 :078 , 037 , 032,201,023,173,145 
6775 :244 , 036,133,038, 173 , 245 , 220 
6781 :036 , 133 , 039,032,150,018 , 021 

6787 :076 , 006,026,169,022,229 , 147 
6793 :211,141 , 133,036,169,000 , 059 
6799 :141 , 101 , 037,160 , 000 , 169,239 
6805 :166 , 032 , 210,255,169,157,114 
6811 :032 , 210 , 255 , 140,134 , 036,194 
6817 :032,228 , 255,240,251,172 , 059 
6823 : 134 , 036 , 133 , 167,169 , 032 , 070 
6829 :032,210 , 255,169,157 , 032 , 004 
6835 : 210,255,165,167,201,013,166 
6841 :240 , 046 , 201,020,208,015,147 
6847 : 136 , 016 , 004,200,076 , 148 , 003 
6853 :026,169,157 , 032 , 210 , 255,022 
6859 :076,148,026 , 041,127 , 201 , 054 
6865 :032 , 144,192,204,133 , 036 , 182 
6871 : 240 , 187 , 165 , 167 , 153 , 179,026 
6877 :036,032 , 210 , 255 , 169,000,l55 
6883 :133 , 212,200,076 , 148, 026,254 
6889 :032,210,255 , 169 , 000 , 153 , 028 
6895 :179,036,152,096,032 , 203,169 
6901 :019,169,180,160 , 035 , 032 , 072 
6907 :097,019,032 , 087,027 , 176 , 177 
6913 :033,173,019,018 , 133,155 , 020 
6919 :173 , 020,018,133 , 156 , 174 , 169 
6925 2 131 , ~36 , 172 , 132 , 036 , 169,l77 
6931 : 155 , 032 , 216 , 255,176 , 010, 095 
6937 :032,183,255 , 041,191 , 208 , 167 
6943 :003 , 076 , 068 , 028 , 240 , 036,226 
6949 : 173 , 086 , 027 , 201 , 008 , 144 , 164 
6955 :006 , 032 , 167 , 033 , 0 76 , 067,168 
6961 z0 27 , 173,086 ,027 , 20 1 , 001 ,052 
6967 :240,249, 032 , 203,019 , 169,199 
6973 zl86,160,035 ,032 , 097 , 019 ,078 
6979 1169,001, 141 , 1 27 ,036 ,096,1 25 



6985 :032 , 203 ,019,169,197,160,085 7387 :255 , 240 , 197,032 , 204 , 255,122 
6991 t035,032,097,019,076,067,149 7393 :032,228,255,201,032,208,157 
6997 1027,000,032,134,026,240i032 7399 :005,032,228,255,240,251,218 
7003 :024,169,228 ,160,035,032,227 7405 :162,001,032,198,255,032,149 
7009 :097,019,032,228,255,240,200 7411 : 207,255,072 , 032 , 207,255,247 
7015 :251,162,008,201,068,240,009 7417 :168 , 104,170,152,032,205 , 056 
7021 :012,162,001,201,084,240,041 7423 : 221,169 , 032,032,210,255,150 
7027 :006,032,187,019 , 104 , 104,055 7429 :032 ,207 ,255,240,006 ,032,009 
7033 :096,142,086,027,169,001,130 7435 :210,255,076,005,029,169,243 
7039 :160,000,032,186,255 ,160 , 152 7441 :013,032,210,255,076,209,044 
7045 :000,224,001,240,042,185,057 7447 :028,162,000,142,246,036,125 
7051 :179,036,201,064,208,007 , 066 7453 :142,247 , 036,142,248 ,036,112 
7057 :185,180 , 036,201 , 058,240,021 7459 :056,177 , 155,233,048 , 144,080 
7063 :028,169,048,141,219,036,024 7465 :042 , 201 , 010,176,038,014,010 
7069 :169 ,058,141,220,036,185,198 7471 :246,036,046,247,036,014,160 
7075 :179,036,153,221,036, 200, 220 7477 :246 , 036 , 046,247,036,014 , 166 
7081 :204,134,036,144,244,240 , 147 7483 :246,036 , 046 , 247,036,014,172 
7087 :242,200,076,192, 227 ,185,073 7489 :246 , 036,046,247,036,013,177 
7093 :179,036,153,219,036 , 200,236 7495 :246,036,141,246,036,200,208 
7099 :204,134,036,208,244,140,129 7501 :208,212 , 230,156,076,035,226 
7105 :243,036,032 , 203,019 ,169 ,127 7507 : 029,248 , 173,246,036,013,060 
7111 : 179,160,036,032,097,019,210 7513 :247 , 036,240,023,056 , 173,096 
7117 :173,243,036,162,219 , 160 , 174 7519 :246,036,233,001,141, 246 , 230 
7123 :036 , 032 , 189,255 , 169,013 , 137 7525 :036 , 173,247 , 036,233 , 000,058 
7129 :076,210 , 255 ,032,203,019,244 7531 : 141,247,036,238, 248,036,029 
7135 :169,175 , 160,035,032,097 , 123 7537 :076,085 , 029 ,173 , 248 , 036 ,248 
7141 :019,032,228,255,240,251,230 7543 :216 ,096 ,056,173, 073,037,002 
7147 :032,235,019,009,1 28, 072,218 7549 :237,023 ,018,141 ,075 , 037,144 
7153 :173,128,036,240,003,032,085 7555 :173,074,037 , 237 , 024, 018,182 
7159 :007,025,032,187,019,104,109 7561 :141 , 076 , 037 ,013,075,037,004 
7165 :076,111,020 , 056,165,038,207 7567 :208,016,032,203,019,169,022 
7171 :237 , 019 , 018,133 , 155,165,218 7573 :031,160,036,032,097,019,012 
7177 :039,237,020,018,005,155,227 7579 : 169,001 , 141,127,036,096,213 
7183 :133,155 , 240,004,169,006,210 7585 :024,165,038,133,251,109,113 

7189 :133 , 155 , 032,203,019,169,220 7591 :075,037 ,133,253,165 , 039,101 

7195 :248,160,035,032,097,019,106 7597 : 133,252,109,076,037,133,145 

7201 : 165,155,032,223,019,032,147 7603 :254,056,173 ,131,036,229,034 

7207 :087,027,165 ,155,208,003,172 7609 :251,133,180, 173 ,132,036,066 

7213 :032,039,019,169,000,166,214 7615 :229,252 , 133,lBl ,024,101,087 

7219 :038,164,039,032,213,255,024 7621 :254,205,022 ,018,144,016,088 
7225 :144 , 003 , 076 , 035,027 , 142,228 7627 :032 ,203,019,169,023 ,160 ,041 
7231 :131,036,140,132,036,032 , 058 7633 :036,032,097,019,169,001,051 
7237 :231 ,255 ,032,203,019,169,210 7639 1141,127,036,096,032,088,223 
7243 :218,160,035,032 , 097,019,124 7645 1018,024,173,075 ,037,1 33 ,169 
7249 :076,067,027 , 032,203,019 , 249 7651 :180,109,131,036,141,131,187 
7255 :169,254,160,035,032,097,066 7657 :036 ,173 , 076 ,037 ,1 33,181 ,101 
7261 :019,032,087,027,169,001,172 7663 :109,132,036,141,132,036,057 
7267 :174,019,018,172,020,018, 008 7669 :165,038,133,253,165,039,014 
7273 :032,213,255,032,183,255,051 7675 :133,254,173,023,018,133 , 217 
7279 :041, 191,24~ , 209 , 032 , 203,003 7681 :251,173,024,018,133,252 , 084 
7285 :019 , 169 , 205,160,035,032,225 7687 :032,027,018,032,067,021,204 
7291 :097,019 , 076,067,027 , 169 , 066 7693 :096,160 ,000,177 , 038,170,142 
7297 :147 , 032,210 , 255 , 169 ,013 ,187 7699 :200,177,038,136,145,038,241 
7303 :032 , 210,255,032,172,028,096 7705 :200,138,145,038,096,160,034 
7309 :169 , 013,032,210 , 255,169,221 7711 :000,177 , 038,041,063,240,078 
7315 :006, 160 , 036,032 , 097,019,241 7717 :010 , 201,027 ,176,006 , 177 ,122 
7321 :032,228,255 , 201,013,208,066 7723 :038,073~064,145,038,076,221 
7327 : 249,076,187 , 019,032,204,158 7729 :253,021,133,167,041,064,216 
7333 :255 , 169 , 001,032,195 , 255,048 7735 :010,005,167,041,191,133,090 
7339 :096,032,231,255,169,001,187 7741 :167,041,032 ,073,032,010 ,160 
7345 :162,008,160 , 000,032,186 , 213 7747 :005,167,096,005,075,066,225 
7351 :255,169,002 ,162 , 021 ,160 ,184 7753 :005,058,002,001 , 027 , 014 ,180 
7357 :036,032,189,255,032,192,157 7759 :015,018,000, 000 , 000 , 000 ,112 
7363 :255,176 , 221 ,162,001,032,018 7765 :000,032,203,019,169,075,071 
7369 :198,255,032,207,255,032,156 7771 : 160 , 036,076 , 097 , 019,076 , 043 
7375 : 207,255,032 , 207,255,032,171 7777 :121,031,169 , 004,141,102,153 
7381 :183 , 255,208 , 202 , 032 , 207,020 7783 :037,160,007,173,141,002,111 
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7789 : 041 , 001,240,054,032,203,l68 
7795 :019,169,050,160,036 , 032 , 069 
7801 :097,019,032,228 , 255 , 240,224 
7807 : 251 , 056 , 233 , 048 , 201 , 003 , 151 
7813 :144,217,201 ,008,176,213,068 
7819 : 141 , 102 , 037,032,203 , 019 , 161 
7825 :169 , 059,160,036,032 , 097 , 186 
7831 :019 , 032 , 228,255,240 , 251 , l52 
7837 :056 , 233,048,048,190,201,165 
7843 :010 , 176,186,168,169 , 001 , 105 
7849 :174,102,037 , 032 ,186,255 , 187 
7855 :169 , 000 , 032,189,255,032 , 084 
7861 :086,030 , 032 , 192 , 255,162 , 170 
7867 :001 , 032 , 201,255 , 144 , 003,055 
7873 :07t,121,031 , 173 , 019,018,119 
7879 :133 , 155,173 ,020,018,1 33 ,063 
7885 :156,162,000 , 142,084,037 , 018 
7891 : 142,083 ,037 ,142,103,037,243 
7897 :142,104,037,142 , 097,037 , 008 
7903 : 189,070,030,1 57 ,089,037,027 
7909 : 232 , 224 , 007 , 208,245 , 169 ,034 
7915 : 255,141,098 , 037 , 160,000,1 58 
7921 :177 , 155 , 016 , 003,076,071 ,227 
7927 :032,201,031 , 240 , 034 ,1 53 , 170 
7933 :249 , 036,200 , 238,096 , 037 , 085 
7939 :173 , 096,037 , 205 , 090,037,129 
7945 :144 , 230 , 136 , 140 , 130,036 , 057 
7951 : 177 , 155 , 201,032 , 240 , 009,061 
7957 :206,096 , 037,136,208,244 , 180 
7963 :172 , 130 , 036 , 140,130 , 036 , 159 
7969 :152 , 056 , 101,155 , 133 , 155 , 017 
7975 :165,156,105,000,133 , 156 , 242 
7981 : 160 , 000,173,098,037 , 201,202 
7987 : 255 , 208 , 003 , 032 , 234 , 031 ,046 

7993 : 032,036,032,173 , 130,036 , 240 
7999 : 141,129,036 , 169 , 249 , 133 , 152 
8005 : 169,169,036 , 133,170,032 , 010 
8011 :105 , 034, 032 , 051 , 032,173,246 
8017 : 098,037,205 , 093,037 ,144 ,183 
8023 :003,032,146,031,056,165 , 008 
8029 :155 , 237,131,036 ,133 ,167, 184 
8035 :165,156,237 , 132 , 036 , 005,062 
8041 : 167,240,035,144,033 , 169 , 125 
8047 : 000,141,083 , 037 , 141 , 092 , 093 
8053 : 037,032,146 , 031 , 032 , 225 , 108 
8059 : 255 , 240,251 , 169 , 013,032,059 
8065 : 210,255,032,204 , 255 , 169,230 
8071 :001,032 , 195 , 255 , 032,187 , 069 
8077 : 019 , 096,076 , 239,030 ,056 , 145 
8083 :173,091,037 , 237 , 098 , 037 , 052 
8089 : 168,136,136 , 240 , 010 , 048 , 123 
8095 :008 , 169 , 013 , 032 , 210,255 ,078 
8101 : 136,208,248 , 173,084,037 , 027 
8107 :240,019 , 141 , 129 , 036 ,1 73 , 141 
8113 :087 , 037,133 ,169 ,173 , 088,096 
8119 :037 , 133 , 170 , 032 ,036 , 032 ,111 
8125 :032,105 ,034 , 169,013 , 032 ,062 
8131 :210 , 255 , 032,210 , 255 , 032,165 
8137 :210 , 255,173 , 095 , 037,208,155 
8143 :026,032, 204 ,255,032,203,191 
8149 :019,169 , 084,160 , 036 , 032 , 201 
8155 :097,019,032,228 , 255 , 240 , 066 
8161 :251 , 032 , 086,030 , 162 , 001 ,019 
8167 : 032,201,255 , 238 ,097,037 ,067 
8173 :173 , 083,037,240,019,141,162 
8179 :129 , 036 , 173 , 085 , 037, 133 , 068 
8185 :169 , 173 , 086,037 , 133 , 170 , 249 
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8191 : 032 , 036,032 , 032 , 105 , 034,014 
8197 :169,013,032,210,255,172,088 
8203 :092,037,140,098,037,136,039 
8209 :136,240,015,048,013,169,l26 
8215 :013 , 032 , 210,255,032,225 , 022 
8221 :255,240 , 018,136,208,243 , l05 
8227 : 096,169 , 032,172,089,037,118 
8233 :140 , 096 , 037 , 032 , 210,255 , 043 
8239 : 136,208 , 250 , 096 , 172,094 , 235 
8245 :037,024,152,109,098 , 037 , 254 
8251 : 141 , 098 , 037, 169 , 013,032 , 037 
8257 :210 , 255 ,1 36 , 208,250,096 , 196 
8263 :141,100 , 037,041,127 , 032 , 037 
8269 :051,030,201,049 , 144,007 , 047 
8275 : 201 ,058,176,003,076,073,158 
8281 1033 ,174,160,032,221,160,101 
8287 :032,240,012,202,208,248,013 
8293 :206,096,037,173,100,037,238 
8299 :076,248,030,202,138, 010,043 
8305 1170,140,099,037,169,032 ,248 
8311 :072,169,132,072,189 , 172 , 157 
83 17 :032 , 072,189,171,032,072,181 
8323 :096,056,17 3 , 099 , 037 ,101,181 
8329 :155,133,155 , 165 , 156 ,105,238 
8335 :000, 133,156,076 , 239 ,030,009 
8341 :177 , 155,201, 031,240 ,001,186 
8347 : 136 , 140,099 ,037 , 096,010 , l61 
8353 :087 , 065 , 076,082 , 084,066 , 109 
8359 :083,078 , 072 , 070,190,032,l80 
8365 :199 , 032,208 , 032 , 218,032 ,l26 
8371 :228 , 032,238 , 032 , 248 , 032 , 221 
8377 : 002 , 033,005 , 033 , 043 , 033 ,078 
8383 :169,000, 141 , 095 ,037 , 200 , 065 
8389 :076,149,032 , 200 , 169 , 001,056 

8395 :141,103,037,076,149,032 , 229 
8401 :200 , 032 ,024 , 029 , 141 , 089 ,212 
8407 :037 , 076 , 149,032,200 , 032 , 229 
8413 : 024,029 , 141 , 090 , 037,076,106 
8419 : 149 , 032 , 200 , 032 , 024,029,181 
8425 :141,092 , 037 , 076 , 149,032,248 
8431 : 200 , 032 , 024 , 029,141 , 093 , 246 
8437 :037,076,149 , 032,200,032,003 
8443 :024,029,141,094,037,076,140 
8449 : 149 , 032 , 076 , 146 , 031,056,235 
8455 :152 , 101 , 155,141 , 085 , 037 , 166 
8461 :165 , 156 , 105 , 000 , 141,086 , 154 
8467 : 037 , 032 , 035 , 033,056 , 152 , 108 
8473 : 237 , 099 , 037 , 141,083,037,147 
8479 :200,076,149,032,200,177,097 
8485 :155 , 201 , 031 , 208 , 249 , 136 , 249 
8491 :096 , 056 , 152 , 101 , 155 , 141 , 232 
8497 :087 , 037,165 , 156,105 , 000,087 
8503 :141 , 088 , 037,032 , 035,033,165 
8509 :056 , 152 , 237,099 , 037,141,015 
8515 : 084 , 037 , 200,076 ,149 , 032 , 133 
8521 :200,177 , 155,201,061,240 , 083 
8527 :004,136,076,104,032,200,119 
8533 :032 , 024 , 029,072,173,100 , 003 
8539 :037 , 041 , 015,170 , 202,104,148 
8545 :157 , 077 , 030,032,149,032,062 
8551 :076,132,032,032,231,255,093 
8557 :169,000,032,189,255,169,l55 
8563 : 015,162,008,160 , 015,032,251 
8569 :186,255,032,192 , 255 , 144 , 161 
8575 :001 , 096 , 032 , 203 ,019 , 169,135 
8581 :062,032 , 210 , 255 , 032 , 134 ,090 
8587 :026,240,025 , 162 , 015 ,032 , 127 



r 
8593 :201,255,176,012,169,179,113 
8599 : 160 , 036,032,097,019,169 ,152 
8605 :013,032,210,255,032,231,162 
8611 : 255,076,187,019,032 , 231,195 
8617 : 255,169,000,032,189 , 255,045 
8623 :169,015,162 , 008,160,015,192 
8629 :032 , 186,255 , 032,192 , 255,109 
8635 :176,228,032 , 203 , 019,162,239 
8641 :015,032,198,255,032,134,091 
8647 : 026,032 , 231 , 255 , 169,001,145 
8653 :141,127,036,096,173,141,151 
8659 :002,201,005,240,005,173,069 
8665 : 101,037,208,040,032,203,070 
8671 :019,169,105,160,036,032,232 
8677 :097,019,032,134,026,208,233 
8683 :004,032,187,019,096,169,230 
8689 : 001,141,101,037 , 141,127,021 
8695 :036,173 , 019,018,133,155,013 
8701 :173,020,018,133,156,076,061 
8707 :018 , 034 ,165,038,133 , 155,034 
8713 : 165 , 039 , 133 , 156,160,001 ,151 
8719 :076,020,034,160,000,162,211 
8725 :000 ,189,179,036,032 , 235 ,180 
8731 :019,209,155,240,002,162,046 
8737 :255,200,208 ,011 , 230,156 ,069 
8743 :165,156,205,132,036,240,205 
8749 :002,176,035,232,236,134,092 
8755 :036,208 , 224 ,024,152,101 , 028 
8761 : 155,133,038 , 165 ,156,105 ,041 
8767 : 000 , 133 , 039,056 , 165,038 , 238 
8773 :237,134,036,133,038,165,044 
8779 :039 , 233,000 , 133,039 , 076 , 083 
8785 :067,021 ,032,203,019 ,169, 080 
8791 :115,160,036,032,097,019,034 

8797 :169 ,001 ,141,127, 036, 169,224 
8803 :000 ,141,101 ,037 ,096 ,096 ,058 
8809 :160,000,204,129,036,240,106 
8815 :248,177,169,048,038,032,055 
8821 :051 ,030,032,015,035,032 ,056 
8827 :210,255,173,104,037,240,118 
8833 :010,169,008 , 032,210,255 , 045 
8839 :169,095,032,210,255,032,160 
8845 : 225,255,208,005 ,104 ,104 , 018 
8851 :076,121 , 031 , 200, 076 , 107 , 246 
8857 :034,140,099,037 ,041,127,119 
8863 :032,051,030 , 201,049,144 , 154 
8869 : 017 , 201,058, 176,013 ,041,159 
8875 :015,170, 202 ,189 , 077 ,030,086 
8881 : 032 , 210,255 ,076,150 ,034,166 
8887 :201,067,208,026,056,169,142 
8893 :080,237,129,036,074,056,033 
8899 :237,089,037,168,169,032,159 
8905 :032,210,255,136,208,250,012 
8911 :172,099, 037 ,076, 150 ,034,007 
8917 :201 ,069,208,017,056,173,169 . 
8923 :090,037,237,129,036,056,036 
8929 :237 ,089,037,168 ,169,032,189 
8935 :076,201,034,201,085,208,012 
8941 :008 , 173 ,104 , 037 ,073,001,121 
8947 :141,104,037,201,035,240,233 
8953 :003 , 076,150 , 034 , 174 ,097,015 
8959 :037,169,000,032,205,221,151 
8965 :160,054,132,001,172,099,111 
8971 :037,076,150,034 ,174 , 103 ,073 
8977 :037,240,026,133,167,041,149 
8983 : 127 , 201,065 , 144 ,018,201,011 
8989 :091 , 176,014,170,165 ,167 , 044 

8995 :041,128,073,128,074,074,041 
9001 :133 ,167, 138 , 005 , 167 , 096 , 235 
9007 :032,203,019 , 056,173,021,039 
9013 :018 , 237,131,036,170,173 , 050 
9019 :022,018,237,132,036,032,024 
9025 :205,221,169,001,141,127,161 
9031 :036,096,014 , 008 , 144,211,068 
9037 :080,069,069 , 068 , 211,067 , 129 
9043 : 082,073,080 , 084,000,194,084 
9049 : 085,070,070 , 069,082,032 , 241 
9055 : 195,076,069 , 065,082 , 069 , 139 
9061 :068,000,194,085,070,070,076 
9067 :069,082,032,198,085,076,137 
9073 : 076,000,196,069,076,069,087 
9079 :084,069,032,040,211,044,087 
9085 :215,044,208,041,000,058,179 
9091 :211,085,082,069,063 , 032 ,1 61 
9097 :217 ,047 ,206,000,197 , 210 ,246 
9103 :193 , 211 , 197 , 032 , 212 , 197 , 161 
9109 :216,212,000,197,082,065,153 
9115 :083,069,032,040,211,044,122 
9121 :21 5 , 044,208 , 041 ,058 , 060 , 019 
9127 :210,197,212,213,210,206,135 
9133 :062,000 ,203,069,089 ,058 ,142 
9139 :000,211,065,086,069,058,156 
9145 : 000,212,065,080,069 ,032,131 
9151 :197,210,210,207,210,000,201 
9157 : 211 , 084 ,079,080 ,080 , 069 ,032 
9163 :068 , 000 , 214,069 ,082 , 073 , 197 
9169 :070 ,089,032 , 197,082 , 082,249 
9175 :079,082,000,206,079,032,181 
9181 :069,082 ,082 ,07 9 ,082 ,083 , 186 
9187 :000,147,032,018,212,146,014 
9193 :065,080,069 , 032,079,082 , 128 
9199 :032,018,196,146,073,083,019 
9205 :075,063 , 000 , 204 , 079,065,219 
9211 : 068 , 058 , 000 , 214 , 069,082,230 
9217 :073 , 070,089,058 , 000,208,243 
9223 : 082 , 069,083 , 083 , 032,018,118 
9229 :210,197,212,213,210,206,237 
9235 :146,000,036,048,206,079,022 
9241 :032,210,079,079,077,000,246 
9247 :206,079,032,084 , 069,088,077 
9253 :084,032 , 073 , 078 , 032,066,146 
9259 :085,070,070,069,082,046,209 
9265 : 000,196,069 , 086,073 , 067 , 028 
9271 :069,032,035,000,211,069,215 
9277 :067 , 079 ,078 , 068 , 046 ,032 , 175 
9283 :193, 068,068 , 082 , 046,032 , 044 
9289 :035,000,208,082,073,078,037 
9295 :084,073,078,071,000,206,079 
9301 :069,088,084,032,083,072,001 
9307 :069 ,069 , 084 , 044 ,032,146,023 
9313 :210,197,212,213,210,206,065 
9319 :018,000,200,085,078,084,056 
9325 :032,070,079,082,058,000,174 
9331 :206,079,084,032,198,079,025 
9337 :085,078,068 ,000,000 ,000,096 

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. 
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MLX For VIC And 64 
(Article on page 171.) 

Program 1: MLX-64 Version 

100 PRINT•(CLR} {CYN}";CBR$(142};CHR$(8};: 
POKE53281,l :POKE53280 , l :rem 73 

101 POKE 788,52 : REM· DISABLE RUN/STOP 
:rem 119 

110 PRINT" {RVS} { 40 SPACES }"; : rem l 76 
120 PRINT" {RVS} {15 SPACES} {RIGHT} (OFF} 

E*8£{RVS}{RIGHT} (RIGHT}(2 SPACES} 
E*8TOFF}E*8£{RVS}£{RVS} 
(13 SPACES}T; - :rem 250 

130 PRINT" {RVS}{lS SPACES}{RIGHT} EG8 
{RIGHT} {2 RIGHT} (OFF}£(RVS}£E~8 
{OFFH*HRvs}(13 SPACEST"; :rem 35 

140 PRINT"{RVS}{40 SPACES}" :rem 120 
200 PRINT"{2 DOWN}{PUR}{BLK}{3 SPACES}A F 

AILSAFE MACHINE LANGUAGE EDITOR 
{ 5 DOWN}" : rem 130 

210 PRINT" ESH 2 UP} STARTING ADDRESS? 
{8 SPACES}{9 LEFT}"; :rem 143 

215 INPUTS:F=l - F:C$=CHR$(31+119*F:rem 125 
220 IFS<2560R(S>40960ANDS<49152)0RS>53247 

THENGOSUB3000:GOT0210 :rem 235 
225 PRINT:PRINT:PRINT :rem 180 
230 PRINT" E58{2 UP}ENDING ADDRESS? 

{8 SPACES}{9 LEFT} " ;:INPUTE:F=l - F:C$= 
CHR$(31+119*F) :rem 20 

240 IFE<2560R(E>40960ANDE<49152}0RE>53247 
THENGOSUB3000:GOT0230 :rem 183 

250 IFE<STHENPRINTC$;"{RVS}ENDING < START 
{2 SPACES}":GOSUB1000 : GOTO 230 

:rem 176 
260 PRINT:PRINT : PRINT :rem 179 
300 PRINT"{CLR}";CHR$(14):AD=S:POKEV+21,0 

:rem 225 
310 PRINTRIGHT$("0000"+MID$(STR$(AD),2),5 

);":"; : FORJ=lT06 :rem 234 
320 GOSUB570:IFN=- 1THENJ=J+N:GOT0320 

: rem 228 
390 IFN=- 211THEN 710 :rem 62 
400 IFN=-204THEN 790 :rem 64 
410 IFN=-206THENPRINT : INPUT"{DOWN}ENTER N 

EW ADDRESS" : ZZ 7 rem 44 
415 IFN~-206THENIFZZ<SORZZ>ETHENPRINT" 

{RVS}OUT OF RANGE":GOSUB1000:GOT0410 
:rem 225 

417 IFN=- 206THENAD=ZZ:PRINT:GOT0310 
:rem 238 

420 IF N<>-196 THEN 480 : rem 133 
430 PRINT : INPUT"DISPLAY : FROM";F:PRINT,"TO 

"i :INPUTT - - : rem 234 
440 IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS 

T" ;S;"{LEFT}, NOT MORE THAN";E7GOT043 
0 :rem 159 

450 FORI=FTOTSTEP6:PRINT:PRINTRIGHT$("000 
0"+MID$(STR$(I),2},5); ":" ; :rem 30 

451 FORK=0T05:N=PEEK(I+K):PRINTRIGHT$("00 
"+MID$(STR$(N) , 2) , 3);" , "; :rem 66 

460 GETA$:IFA$>""THENPRINT:PRINT:GOT0310 
:rem 25 

470 NEXTK:PRINTCHR$(20);:NEXTI : PRINT:PRIN 
T:GOT0310 :rem 50 

480 IFN<0 THEN PRINT:GOT0310 : rem 168 
490 A(J)=N:NfilXTJ :rem 199 
500 CKSUM=AD-INT(AD/256)*256: FORI=lT06 : CK 

SUM= (CKSUM+A(I))AND255 : NEXT : rem 200 
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510 PRINTCHR$(18}; : GOSUB570:PRINTCHR$(20} 
:rem 234 

515 IFN=CKSUMTHEN530 :rem 255 
520 PRINT:PRINT"LINE ENTERED WRONG : RE-E 

NTER": PRINT:GOSUBl000 : GOT0310:rem-176 
530 GOSUB2000 : rem 218 
540 FORI=lT06:POKEAD+I-1,A(I) : NEXT:POKE54 

272,0:POKE54273,0 :rem 227 
550 AD=AD+6:IF AD <E THEN 310 :rem 212 
560 GOTO 710 :rem 108 
570 N=0:Z=0 : rem 88 
580 PRINT"E+8"; :rem 79 
581 GETA$:IFA$= " "THEN581 :rem 95 
585 PRINTCHR$(20); : A=ASC(A$):IFA=l30RA=44 

ORA=32THEN670 :rem 229 
590 IFA>l28THENN=-A:RETURN :rem 137 
600 IFA<>20 THEN 630 :rem 10 
610 GOSUB690:IFI=lANDT=44THENN=- l:PRINT" 

{LEFT} {LEFT}" ; : GOT0690 : rem 1 72 
620 GOT0570 :rem 109 
630 IFA<480RA>57THEN580 :rem 105 
640 PRINTA$;:N=N*l0+A-48 :rem 106 
650 IFN>255 THEN A=20:GOSUB1000:GOT0600 

:rem 229 
660 Z=Z+l:IFZ<3THEN580 :rem 71 
670 IFZ=0THENGOSUB1000:GOT0570 :rem 114 
680 PRINT", " ; : RETURN : rem 240 
690 S%=PEEK(209)+256*PEEK(210)+PEEK(211) 

:rem 149 
691 FORI=lT03:T=PEEK(S%-I) :rem 67 
695 IFT<>44ANDT<> 58THENPOKES%-I,32:NEXT 

:rem 205 
700 PRINTLEFT$("(3 LEFT}",I-l);:RETURN 

: rem 7 
710 PRINT"{CLR}{RVS}*** SAVE ***{3 DOWN}" 

- :rem 236 
720 INPUT" {DOWN} FILENAME"; F$ : rem 228 
730 PRINT:PRINT"(°! DOWN} {RVS}T{OFF}APE OR 

{RVS}D{ OFF}ISK : (T/D)" - :rem 228 
740 GETA$ : lFA$<>"T"ANDA$(>"D"THEN740 

:rem 36 
750 DV=l - 7*(A$="D"):IFDV=81I'HENF$="0:"+F$ 

:rem 158 
760 T$=F$:ZK=PEEK(53}+256*PEEK(54} - LEN(T$ 

}:POKE782,ZK/256 : rem 3 
762 POKE781 , ZK-PEEK(782}*256:POKE780,LEN( 

T$} : SYS65469 :rem 109 
763 POKE780 , l:POKE781 , DV:POKE782,l:SYS654 

66 :rem 69 
765 POKE254,S/256:POKE253,S- PEEK(254}*256 

:POKE780 , 253 :rem 12 
766 POKE782 , E/256:POKE781 , E- PEEK(782}*256 

:SYS65496 :rem 124 
770 IF(PEEK(783)ANDl}OR(ST AND19l}THEN780 

:rem 111 
775 PRINT"(OOWN}DONE." :END :rem 106 
780 PRINT" {DOWN}ERROR ON SAVE.{2 SPACES}T 

RY AGAIN." : IFDV=lTBEN~20 : rem 17l 
781 OPEN15,8,15:INPUT#l5,El$,E2$:PRINTE1$ 

;E2$:CLOSE15:GOT0720 : rem 103 
790 PRINT"{CLR}{RVS}*** LOAD ***{2 DOWN}" 

- :rem 212 
800 INPUT"{2 DOWN} FILENAME";F$ :rem 244 
810 PRINT:PRINT"{2 OOWN}{RVS}T{OFF}APE OR 

{RVS}D{OFF}ISK: (T/D)" - :rem 227 
820 GETA$1IFA$<> 11 T 11 ANDA$"<> 11 D11 THEN820 

:rem 34 
830 DV=l - 7*(A$=" D") : IFDV=8THENF$="0 : "+F$ 

:rem 157 
840 T$=F$:ZK=PEEK(53)+256*PEEK(54} - LEN(T$ 

):POKE782,ZK/256 :rem 2 



841 POKE781,ZK-PEEK(782}*256:POKE780,LEN( 
T$}:SYS65469 :rem 107 

845 POKE780,l:POKE781,DV:POKE782,l:SYS654 
66 :rem 70 

850 POKE780,0:SYS65493 :rem 11 
860 IF(PEEK(783}ANDl}OR(ST AN019l}THEN870 

:rem 111 
865 PRINT"{DOWN}OONE.":GOT0310 :rem 96 
870 PRINT" { DOWN)'E'RROR ON LOAD. { 2 SPACES) T 

RY AGAIN. {DOWN)": IFDV~lTHEN800 -
: rem 172 

880 OPEN15,8,15:INPUT#l5,El$,E2$:PRINTE1$ 
;E2$:CLOSE15:GOT0800 :rem 102 

1000 REM BUZZER :rem 135 
1001 POKE54296,15:POKE54277 , 45:POKE54278, 

165 :rem 207 
1002 POKE54276,33:POKE 54273 , 6:POKE54272, 

5 :rem 42 
1003 FORT=lT0200:NEXT:POKE54276,32:POKE54 

273 , 0:POKE54272,0:RETURN :rem 202 
2000 REM BELL ·SOUNO :rem 78 
2001 POKE54296,15:POKE54277,0:POKE54278,2 

47 :rem 152 
2002 POKE 54276,17:POKE54273,40:POKE54272 

,0 :rem 86 
2003 FORT=lT0100:NEXT:POKE54276,16:RETURN 

:rem 57 
3000 PRINTC$;"{RVS)NOT ZERO PAGE OR ROM" : 

GOT01000 : rem 89 

Program 2: MLX-VIC Version 

100 PRINT" {CLR)(PUR)";CHR$(142};CHR$(8}; 
:rem 181 

101 POKE 788 , 194:REM DISABLE RUN/STOP 
:rem 174 

110 PRINT"{RVS}(l4 SPACES}" :rem 117 
120 PRINT"{RVS) {RIGHT}?{OFF}E*3£{RVS} 

(RIGHT} (RIGHT}{2 SPACES)E*~TOFF} 
g•a.£(RVS)£{RVS}" :rem 191 

130 PRINT"{RVS} {RIGHT) EGa{RIGHT} 
{2 RIGHT} {OFF}£{RVS}£E*3{0FF} 
E*3{RVS} " - - :rem 232 

140 PRINT"{RVS}(l4 SPACES}" :rem 120 
200 PRINT" { 2 DOWN}{ PUR}{BLK} A FAILSAFE MA 

CHINE": PRINT" LANGUAGE EDITOR{5 DOWN)" 
:rem 141 

210 PRINT"{BLK}(3 UP}STARTING ADDRESS":IN 
PUTS:F=l-F : C$=CHR$(31+119*F} :rem 97 

220 IFS<2560RS>32767THENGOSUB3000:GOT0210 
:rem 2 

225 PRINT:PRINT:PRINT:PRINT :rem 123 
230 PRINT"{ BLK}{3 UP}ENDING ADDRESS":INPU 

TE:F=l - F:C$=CHR$ (31+119*F) :rem 158 
240 IFE<2560RE>32767THENGOSUB3000:GOT0230 

:rem 234 
250 IFE<STHENPRINTC$;"{RVS}ENDING < START 

{2 SPACES)":GOSUB1000:GOTO 230 
:rem 176 

260 PRINT:PRINT:PRINT :rem 179 
300 PRINT"(CLR)";CHR$(14):AD=S :rem 56 
310 PRINTRIGHT$("0000"+MID$(STR$(AD) ,2) , 5 

};":";:FORJ=lT06 : rem 234 
320 GOSUB570:IFN=- 1THENJ=J+N: GOT0320 

:rem 228 
390 IPN=- 211THEN 710 :rem 62 
400 IFN=-204THEN 790 :rem 64 
410 IFN=-206THENPRINT:INPUT"{DOWN}ENTER N 

EW ADDRESS"; ZZ 7 rem 44 
415 IPN~-206THENIFZZ<SORZZ>ETHENPRINT" 

{RVS)OUT OF RANGE":GOSUB1000:GOT0410 
:rem 225 

41 7 IFN=-206THENAO=ZZ:PRINT:GOT0310 
:rem 238 

420 IF N<>-196 THEN 480 :rem 133 
430 PRINT:INPUT"OISPLAY:FROM";F:PRINT,"TO 

"; : INPUTT - - : rem 234 
440 IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS 

T";S;"(LEFT}', NOT MORE THAN";E7GOT043 
0 :rem 159 

450 FORI=FTOTSTEP6 : PRINT:PRINTRIGHT$("000 
0"+MID$(STR$(I),2),5);":"; :rem 30 

455 FORK=0T05:N=PEEK(I+K):IFK=3THENPRINTS 
PC(l0); :rem 34 

457 PRINTRIGHT$ ( 11 00"+MID$ ( STR$ (N}, 2), 3};" 
,"; :rem 157 

460 GETA$:IFA$>" 11 THENPRINT:PRINT : GOT0310 
:rem 25 

470 NEXTK:PRINTCHR$(20};:NEXTI:PRINT:PRIN 
T:GOT0310 :rem 50 

480 IFN<0 THEN PRINT:GOT0310 :rem 168 
490 A(J)=N:NEXTJ :rem 199 
500 CKSUM=AD-INT(AD/256)*256:FORI=lT06:CK 

SUM=(CKSUM+A(I))AND255:NEXT : rem 200 
510 PRINTCHR$(18);:GOSUB570:PRINTCHR$(20) 

:rem 234 
515 IFN=CKSUMTHEN530 :rem 255 
520 PRINT:PRINT"LINE ENTERED WRONG":PRINT 

"RE-ENTER" : PRINT :GOSUB1000:GOT0310 
: rem 129 

530 GOSUB2000 : rem 218 
540 FORI=lT06:POKEAD+I-l,A(I):NEXT:rem 80 
550 AD=AD+6:IF AD<E THEN 310 :rem 212 
560 GOTO 710 : rem 108 
570 N=0:Z=0 :rem 88 
580 PRINT" E+a 11

; : rem 79 
581 GETA$:IFA$=""THEN581 :rem 95 

585 PRINTCHR$(20);:A=ASC(A$):IFA=l30RA=44 
ORA=32THEN670 :rem 229 

590 IFA>l28THENN=-A:RETURN :rem 137 
600 IFA<>20 THEN 630 :rem 10 
610 GOSUB690:IFI=lANDT=44THENN=-l:PRINT " 

{LEFT} {LEFT}";:GOT0690 :rem 172 
620 GOT0570 :rem 109 
630 IFA<480RA>57THEN580 :rem 105 
640 PRINTA$; : N=N*l0+A- 48 :rem 106 
650 IFN>255 THEN A=20:GOSUB1000:GOT0600 

:rem 229 
660 Z=Z+l:IFZ<3THEN580 :rem 71 
670 IFZ=0THENGOSUB1000:GOT0570 :rem 114 
680 PRINT" ,"; : RETURN : rem 240 
690 S%=PEEK(209)+256*PEEK(210)+PEEK(211) 

:rem 149 
692 FORI=lT03:T=PEEK(S%-I) :rem 68 
695 IFT<>44ANDT<>58THENPOKES%-I,32:NEXT 

:rem 205 
700 PRINTLEFT$("(3 LEFT} " ,I-l);:RETURN 

:rem 7 
710 PRINT"{CLR}{RVS)*** SAVE ***{3 DOWN}" 

- zrem 236 
720 INPUT" (DOWN} FILENAME"; F$ : rem 228 
730 PRINT : PRINT" (2 DOWN} (RVS}T(OFF}APE OR 

{RVS)D(OFF)ISK: (T/D) 11 
- :rem 228 

740 GETA$:IFA$<> 11 T"ANDA$"<> 11 D"THEN740 
:rem 36 

750 DV=l-7*(A$="D"):IFDV=8THENF$="0:"+F$ 
:rem 158 

760 T$=F$:ZK=PEEK(53)+256*PEEK(54) - LEN(T$ 
):POKE782,ZK/256 :rem 3 
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762 POKE781 , ZK-PEEK (782 )*256 : POKE780, LEN( 
T$) : SYS65469 :rem 109 

763 POKE780 , l:POKE781,DV:POKE782 ,l:SYS654 
66 :rem 69 

765 POKE254 , S/256:POKE253 ,S- PEEK( 254)*256 
:POKE780,253 : rem 12 

766 POKE782 , E/256:POKE781 , E- PEEK(782) *256 
:SYS65496 : rem 124 

770 IF(PEEK(783)ANDl)OR(ST AND19l)THEN780 
:rem 111 

775 PRINT"{DOWN}DONE." : END :rem 106 
780 PRINT" {DOWN}ERROR ON SAVE. {2 SPACES}T 

RY AGAIN .": IFDV=lTHEN72 0 :rem 17l 
781 OPEN15 , 8 , 15:INPUTl15 , El$ ,E2$:PRINTE1$ 

:E2$:CLOSE15:GOT0720 : rem 103 
782 GOT0720 :rem 115 
790 PRINT"{CLR}{RVS}*** LOAD ***{2 DOWN}" 

- :rem 212 
800 INPUT" { 2 DOWN} FILENAME " ; F$ : r -em 244 
810 PRINT1PRINT"{ 2 DOWN}{RVS}T{OFF}APE OR 

{RVS }D{OFF}ISK: ( T/D) " - :rem 227 
020 GETA$ :IFA$ < > " 'r" ANDA$<> "D"THEN820 

: rem 34 
830 DV=l-7*(A$=" D11 )1IFDV=8THENF$="0:"+F$ 

:rem 157 
840 T$ =F$ :ZK=PEEK(53)+256*PEEK(54) - LEN(T$ 

) : POKE782 , ZK/256 : rem 2 
841 POKE781,ZK-PEEK(782)!256 : POKE780,LEN( 

T$) :SYS65469 :rem 107 
845 POKE780 , l:POKE781 , DV : POKE782 ,l:SYS654 

66 : rem 70 
850 POKE780,0:SYS65493 : rem 11 
860 IF(PEEK(783)AND1)0R(ST AND19l)THEN870 

: rem 111 
865 PRINT"{DOWN}DONE.":GOT0310 :rem 96 
870 PRINT"{DOWN}ERROR ON LOAD.{2 SPACES}T 

RY AGAIN . {DOWN}" : IFDV~l THEN800 -
:rem 172 

880 OPEN1 5,8 ,1 5 : INPUT#l5 , El$,E2$ : PRINTE1$ 
;E2$ : CLOSE15:GOT0800 : rem 102 

1000 REM BUZZER : rem 135 
1001 POKE36878 , 15 : POKE36874 , 190 : rem 206 
1002 FORW= lT0300:NEXTW :rem 117 
1003 POKE36878 ,0: POKE36874 ,0:RETURN 

: rem 74 
2000 REM BELL SOUND : rem 78 
2001 FORW=15T00STEP-l : POKE36878 ,W: POKE368 

76, 240:NEX'l'W : rem 22 
2002 POKE36876 , 0:RETURN : rem 119 
3000 PRINTC$ ; "{RVS}NOT ZERO PAGE OR ROM": 

GOT01000 :rem 89 

64 Electronic Notepad 
(Arlicle 0111m,~e "/1 2.) 

BEFORE TYPING ... 
Before typing in programs, please refer to "How 
To Type COMPUTE!'s Gazette Programs,"" A 
Beginner's Gu ide To Typing In Programs," and 
"The Automatic Proofreader" that appear before 
the Program Listings. 

1 B0=254:SC=246 : CH=l4 : rem 170 
5 POKE53280,BO : POKE53281 , SC : POKE646 , CH 

: rem 17 
7 PRINT"{CLR}";TAB(l0);"{RVS} ELECTRONIC 

{S PACE }NO'f EPAD ",TAB( 6 )"{DOWN} LOADING 
{S PACE } DATJ\ .. . PLEASE WAIT" : rem 83 

10 8=885 : C=998 : FORJ\= BTOC : READD :POKEA , D:NE 
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XT : rem 221 
12 B=49152 : C=49407 : FORA=BTOC : READD : POKEA , 

D:NEXT :rem 157 
14 B=679 : C=753:FORA=BTOC : READD : POKEA,D:NE 

XT : rem 215 
16 PRINT" {CLR} (DOWN} ENTER 2 SECRET CODES 

( 0-255) : " : PRINT" {DOWN} ( SEPERATE EACH 
BY A COMMA)" : rem 100 

17 PRINT"{DOWN} (ENTER 0 ' S IF NO SECRET C 
ODE)(2 OOWN}":POKE646 , PEEK(5328l) : INPU 
TA , B : rem 25 

19 POKE646,CH : IFA<00RA>2550RB <00RB>255THE 
Nl6 :rem 196 

20 POKE249,A:POKE250 , B: A=0:B=0 :SYS679 
:rem 187 

22 PRINT"{ CLR }{ DOWN} {RVS}D {OFF}ISK OR 
{RVS}T{OFF}APE?" : rem 86 

23 GETA$ : IFA.$= " "THEN23 : rem 237 
24 IFA$="0"THEN30 :rem 177 
25 IFA$="T"THEN29 : rem 202 
26 GOT022 :rem 5 
29 POKE49303 , l:POKE49305 ,l:POKE49307, 255 : 

POKE49177 , l:POKE491 7 9 , l :rem 1 63 
30 PRINT II { CLR} II: TAB ( 10 ); II {RVS} ELECTRONIC 

NOTEPAD " :rem 15 
40 PRINT"{2 DOWN}(3 SPACES }FUNCTION"; TAB ( 

30);"PRESS " :rem 143 
45 PRINT" {3 SPACES}E8 T3";TAB( 30 ); " 

gs T3" :rem 198 
50 PRINT"{2 DOWN} VIEW NOTEPAD PAGE";TAB( 

3l) ; "Fl" : rem 120 
55 PRINT"{DOWN} CREATE NOTEPAD PAGE";TAB( 

3l);"F3" : rem 231 
60 PRINT" (DOWN} VIEW DISK DIRECTORY";TAB( 

3l) ;" FS" : rem 36 
65 PRINT"{OOWN} CHANGE PROGRAM OPTIONS";T 

AB(3l);"F6" : rem 249 
70 PRINT"{OOWN} END PROGRAM" ; TAB(3l);"F8" 

: rem 252 
75 GETA$:IFA$= "{Fl}"THEN200 : rem 166 
80 IFA$= "{F3}"THEN600 : rem 40 
85 IFA$=" ( F5 } "THEN400 : rem 44 
86 IFA$=" { F8} "THENPRINT " {CLR} II :CLR:"POKE24 

9,0:POKE250 , 0:END : rem 238 
87 IFA$= "{ F6 }"THENRESTORE : GOT01 :rem 102 
90 GOT075 :rem 14 
200 PRINT "{ CLR}" :rem 246 
210 SYS49152 : rem 151 
215 GOSUB500 :rem 173 
220 GETA$:IFA$=""0RA$= "~"THEN220 :rem 49 
230 GOT030 :rem 49 
400 PRINT"{CLR}" : rem 248 
405 IFPEEK(49303)=1THEN450 : rem 215 
410 SYS885 : rem 57 
420 PRINTTAB(7);"{RVS}(PRESS ANY KEY)" 

:rem 194 
430 GETA$ : I FA$=" "THEN430 : rem 81 
440 GOT030 : rem 52 
450 PRINT"{OOWN} NO DIRECTORY AVAILABLE": 

PRINT" {DOWN} PROGRAM IN {RVS}TAPE 
{OFF} MOOE" :rem 12 

460 PRINT"{2 DOWN} {RVS} (PRESS ANY KEY) 
{SPACE}" :rem 78 

47 0 GETA$ : IFA$=""THEN470 :rem 89 
480 GOT030 : rem 56 
500 CLOSE15:0PEN15 ,8,15:INPUT#l5,A, B$,C , D 

: IFA>21THEN510 :rem 218 
505 RETURN :rem 122 
510 PRINT:PRINT"{OOWN}{3 SPACES}{RVS} *DI 

SK ERROR* ": PRINT "{ DOWN}{3 SPACES} 
{RVS } "1 B$ :rem 41 



515 RETURN :rem 123 
600 PRINT"{CLR}";TAB(9);"{RVS) CREATE NOT 

EPAO PAGE " :rem 3 
605 PRINT"{2 DOWN } PRESS {RVS}Fl{OFF} TO 

{SPACE } SJWE PAGE . " : rem 83 
610 PRINT"{ DOWN ) PRESS {RVS)F8{0FF} TO AB 

ORT PAGE ." :rem 142 
615 PRINT" { 2 DOWN} (PRESS ANY KEY) " 

:rem 62 
620 GETA$ : IFA$=""THEN620 :rem 83 
622 PRINT"{CLR}"; : rem 57 
625 GETA$:IFA$=" "THENPRINT"EP~ {2 LEFT} 

"; :GOT0625 :rem 1 97 
630 IFA$ m"{LEFT}"THEN625 :rem 119 
635 IFA$:o" {RIGHT} "THEN625 : rem 252 
636 !FA$=" {HOME} "THENGOT0625 : rem 44 
637 IFA$=CHR$(34)THEN625 :rem 86 
638 IFA$="~"THENPRINT" {LEFT} " ;:GOT0625 

:rem 93 
640 IFA$="{UP} "THENPRINT" {LEFT}{UP}";:GO 

T0625 : rem 25 
645 IFA$= "{DOWN}"THENPRINT" {LEFT}{DOWN} " 

;: GOT0625 :rem 30 
646 IFA$=CHR$ (1 3 ) THENPRINT" "; CHR$(13) ;:G 

OT0625 :rem 195 
650 IFA$="{Fl}"THEN680 :rem 98 
655 !FA$=" {F8) "THEN30 : rem 51 
675 PRINTA$ ;" (LEFT}"; : GOT0625 :rem 251 
680 PRINT " "; :POKE64 8 , 60 : POKE53272 ,245 : SY 

S4 9278 : rem 193 
685 GOSUB500 : IFA<21THENPOKE648 ,4 : POKE5327 

2 ,2l:GOT030 :rem 146 
690 PRINT"{DOWN} (RVS) (PRESS ANY KEY) II 

:rem 66 

695 GETA$ : IFA$='"'THEN695 : rem 107 
697 POKE648,4:POKE53272,2l : SYS49374 : GOT06 

25 : rem 38 
885 DATA 169,001 , 162,008,160 , 000 : rem 36 
891 DATA 032 , 186 , 255,169,002 , 162 : rem 51 
897 DATA 224,160,003 , 032 , 189 , 255 : rem 51 
903 DATA 032 , 192 , 255,162 ,001 ,032 :rem 30 
909 DATA 198 , 255,032 ,207,255,032 : rem 53 
915 DATA 207 , 255 , 032,207 , 255 ,032 :rem 41 
921 DATA 207 , 255 , 240 , 058 , 032 , 204 :rem 37 
927 DATA 255 , 032,228,255 , 201,032 : rem 41 
933 DATA 208 , 005 ,032 , 228 , 255 ,240 : rem 39 
939 DATA 251 , 162 , 001 , 032 ,1 98 , 255 : rem 48 
945 DATA 032 , 207 , 255 , 072 , 032,207 : rem 41 
951 DATA 255 , 168,104,170 , 152 ,032 :rem 42 
957 DATA 205 , 189 ,169,032,032 , 210 :rem 49 
963 DATA 255,032,207,255,240,006 :rem 42 
969 DATA 032 , 210,255,076 , 196 , 003 : rem 50 
975 DATA 169 , 013,032,210,255 , 076 : rem 48 
981 DATA 149,003,169,001,032,195 : rem 46 
987 DATA 255,032 , 204,255,096 , 036 : rem 57 
993 DATA 048 , 013,013,013 , 013,013 : rem 27 

49152 DATA32 , 54,192, 160, 0, 162 , 0, 32 
: rem 178 

49160 DATA207 , 255,201,13 , 240 , 8 , 157 , 240 
:rem 127 

49168 DATA193,232 , 200 , 76 , 7 , 192 , 152 , 72 
:rem 97 

49176 DATA169 , 8 , 162 , 8 , 160 , l , 32 , 186 
: rem 206 

49184 DATA255 , 104 , 162 , 240 , 160 , 193 ,32 , 189 
:rem 243 

49192 DATA255 , 169 ,0, 162 , 0, 160, 4 , 32 
:rem 188 

49200 DATA213 , 255 , 96 , 234 ,2 34, 234 ,162, 0 
: rem 130 

49208 DATA173 , 134,2 , 157 ,0, 216 , 232 , 208 
: rem 81 

49216 DATA250 , 238,61,192,172 ,61 , 192 , 192 
:rem 196 

49224 DATA220,208 ,235,169,216,141,61,192 
:rem 237 

49232 DATA162,0,189,94,192,32 , 210, 25 5 
:rem 90 

49240 DATA232,224,29,208,245,96,13 , 17 
: rem 91 

49248 DATA69,78,84,69, 82, 32, 78, 79 
: rem 192 

49256 DATA84,69, 80, 65, 68 , 32, 80, 65 
: rem 172 

49264 DATA71,69,32 , 78, 65, 77, 69, 32 
: rem 175 

49272 DATA32 , 32 , 13 , 234 , 234,234 , 32 , 187 
:rem 84 

49280 DATA192,160,0,162 , 0, 32 , 207, 255 
: rem 27 

49288 DATA201,13,240,8,157,240,194, 232 
: rem 138 

49296 DATA200 ,76 , 133 ,192 ,1 52 ,72 ,169 , 8 
:rem 103 

49304 0ATA162 , 8 , 160 , 0 ,32,186 , 255,104 
:rem 31 

49312 DATA162,240 , 160,194 , 32,189 , 255 ,169 
: rem 248 

49 320 DATA0,133,251,169,4 , 133 ,252 , 169 
: rem 83 

49328 DATA251 ,162 , 255 , 160 , 7 , 32 , 216 , 255 
: r em 141 

49336 DATA234,234 , 234 , 162,0 , 189 ,201 , 192 
:rem 188 

49344 OATA32,210 , 255 ,23 2 ,224,18 ,208 ,245 
:rem 183 

49352 DATA96,147 , 13 , 69 , 78 , 84 , 69 , 82 
: rem 231 

49360 DATA32 , 70 , 73 , 76, 69 , 32 , 78 , 65 
:rem 165 

49368 DATA77,69,13,234,234,0, 173, 134 
:rem 50 

49376 DATA2, 162 , 0,157,0, 216, 232, 208 
:rem 237 

49384 DATA250 , 172,229,192 , 192,219,240 , 7 
: rem 201 

49392 DATA200 , 140,229,192 , 76 , 222 , 192 , 169 
:rem 248 

49400 DATA216 , 141,229,192 , 96,234,234 , 0 
: rem 136 

60679 DATA120,169,188 , 141 , 20, 3, 169 , 2 
: rem 43 

60687 DATA141,21 , 3 , 88,169, 0, 133 , 253 
:rem 246 

60695 DATA169,4 , 133,254 , 96 , 165 , 197 , 201 
: rem 157 

60703 DATA57,240,3,76,49 , 234, 160 , 0 
: rem 189 

60711 DATA177 , 253,69,249,145 , 253,200 , 177 
: rem 249 

60719 DA'l'A253 , 69, 250 , 145, 253 , 200, 234, 208 
: rem 238 

60727 DATA239 , 230,254 , 165 , 254 , 201 , 8,208 
: rem 190 

60735 DATA229 , 169,4 ,1 33 ,254 , 160 , 0, 162 
:rem 86 

60743 DATA0 , 232 ,208 ,253 , 200,208,250, 76 
: rem 125 

60751 DATA 49 , 234 , 0 , 0 , 0, 0 , 0 , 0 
:rem 119 
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' 

Canyon Cruiser 
(Article on page 96.) 

Program I: 
Canyon Crutser-64 Version 
100 RESTORE : rem 181 
110 GOT0150 : rem 97 
120 WX=INT(255-W):IFWX<l60THENWX=l60 

:rem 216 
130 POKE53250,WX : POKE53251,ABS(W- 25) 

: rem 68 
140 POKE53286,7 : POKE53286,2 : RETURN : rem 24 
150 PRINT"{CLR}" : POKE53280,6 : POKE53281,6 

:rem 149 
160 FORW=0T010 : READR${W):NEXTW : rem 138 
170 DATA"STARTER" : rem 27 
180 DATA"BEGINNER" : rem 65 
190 DATA"LEARNER" : rem l 
200 DATA"FLYER" : rem 114 
210 DATA"LEADER" : rem 158 
220 DATA"ACE" :rem 187 
230 DATA"LIEUTENANT" : rem 236 
240 DATA"GENERAL" : rem 242 
250 DATA"COMMODORE" : rem 154 
260 DATA"FLEET COMMANDER" :rem 252 
270 DATA"HAN SOLO ??????1.??" :rem 66 
280 PRINT"{HOME}(5 DOWN} " ;SPC(l5);"(WHT)6 

4-CANYON" : rem 142 
290 PRINT : rem 40 
300 PRINT"(HOME}{9 DOWN}";SPC(ll) ; "(RVS}I 

NSTRUCTIONS (Y/N)" : rem 81 
310 FORW=lT0200:NEXTW :rem 69 
320 PRINT" (HOME} ( 9 DOWN} II; SPC ( 11); II INSTRU 

CTIONS (Y/N)" : rem 65 
330 FORW=lT0200:NEXTW :rem 71 
340 GETZ$:Il:'Z$= ""THEN300 :rem 127 
350 POKE53280,0:POKE5328l,0 :rem 237 
360 IFZ$= 11

·/
11 THEN1540 : rem 121 

370 PRINT" {HOME}( 5 DOWN} II; SPC(l5); II E436 
4- CANYON" : rem 32 

380 PRINT :rem 40 
390 PRINT"{HOME}{9 DOWN}";SPC(ll);" 

{ 18 SPACES}" : rem 108 
400 FORW=lT050 : P=INT(RND(TI)*l000 )+1024:I 

FPEEK(P) =32THENPOKEP,46:POKEP+54272 , l 
: rem 180 

410 NEXTW : rem 43 
420 POKE53271,0 : POKE53277,0 :rem 240 
430 FORW=l2288T012350:READN : POKEW, N: NEXTW 

:rem 99 
440 FORW=l2352T012414:READN:POKEW, N:NEXTW 

: rem 93 
450 POKE53276,PEEK(53276)0R2t0+2tl:REM SE 

T MULTI COLOR MODE : rem 254 
460 POKE53285,8 : POKE53286,2:POKE53287,6:R 

EM SET COLORS :rem 179 
470 POKE53248,0:POKE53249,0 : rem 248 
480 POKE53264,PEEK(53264)AND(255-(2t0+2tl 

)) :rem 95 
490 POKE2040,192 : POKE2041,193 : rem 83 
500 POKE53269,PEEK(53269)0R(2t0+2fl} 

:rem 22 
510 POKE53275,0 :rem 39 
520 FORW=20T0160STEP2:POKE53248 , W:POKE532 

49,W:GOSUB120:NEXTW :rem 30 
530 FORW=l60T0180STEP2:POKE53249 , PEEK(532 

49}+3:GOSUB120 : NEXTW :rem 232 
540 PRINT"{HOME}{l9 DOWN}{YEL}{RVS}";SPC( 

13);"GET READY . .• " :rem 164 
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550 FORW=l81T0255STEP2:L=PEEK(53249)+2:PO 
KE53249 , (L} * ((L>255}+l}:GOSUB120:NEXT 

:rem 70 
560 FORW=235T0255 : POKE53251 , W:GOSUB140:NE 

XTW : rem 250 
570 GOT0740 :rem 112 
580 REM ** DATA FOR THE SHIP ** :rem 63 
590 DATA 3 , 0, 192, 15, 195, 240, 67, 0, 

{SPACE}l93 : rem 236 
600 DATA 170, 170, 17a, 171, 85, 234, 42, 

150 , 168 :rem 18 
610 DATA 42, 150 , 168 , 26, 170, 164 , 34 , 

{SPACE}l70 , 136 : r em 224 
620 DATA 32, 170, 8, 32 , 40 , 8, 48, 40 , l 

2 :rem 123 
630 DATA 0, 40, 0, 0 , 40, 0, 0 , 60 , 0 

: rem 97 
640 DATA 0, 20, 0 , 0, 40, 0, 0, 0, 0 

:rem 42 
650 DATA 0 , 0, 0 , 0 , 0 , 0 , 0 , 0, 0 

: rem 197 
660 REM ** DATA FOR THE ASTEROID ** 

:rem 101 
670 DATA 0 , 0 , 0 , 0 , 0 , 0, 1, 0, 0 

:rem 200 
680 DATA 15, 92 , 208, 0, 253, 252, 63 , 20 

7 , 253 : rem 130 
690 DATA 63, 223, 255 , 12, 252 , 252, 63, 

{SPACE}245 , 60 :rem 180 
700 DATA 7 , 127 , 112 , 15 , 208, 245 , 12 , l 

24, 127 : rem 165 
710 DATA 19, 255, 252, 55, 255, 220, 63, 

{SPACE}l97, 244 : rem 239 
720 DATA 13, 63, 204 , 15, 31, 76, 3, 61, 

{SPACE} 240 : rem 221 

730 DATA 0, 3 , 192 , 0, 0, 0, 0, 0, 0 
: rem 51 

740 GOT0910 : REM ** RUN THE GAME ** : rem 36 
750 DATA"E63(RVS} {OFF}EK3(3 SPACES} 

{RVS}EK3 {OFF}" :rem 29 
760 DATA"E53(RVS} {OFF}EK3(3 SPACES} 

{RVSlEK3 {OFF}" :rem 29 
770 DATA"E43(RVS} {OFF}EK3(4 SPACES} 

{RVS}EK3 {OFF}" : rem 29 
780 DATA" g 33{ RVS} {OFF JEK3 { 5 SPACES} 

{RVSJEK3 {OFF}" : rem 29 
790 DATA"E23{RVS} {OFF}EK3{6 SPACES} 

{RVS}EK3 {OFF}" : rem 29 
800 DATA"El!(RVS} {OFF}EK3(7 SPACES} 

{RVSJEK3 {OFF}" : rem l 
810 DATA" {YEL}{RVS} {OFF}EK3(8 SPACES} 

{RVS}EK3 {OFF}" : rem 31 
820 DATA"{BLU}(RVS } (OFF}EK3 ( 9 SPACES} 

{RVS}EK3 (OE'F )" :rem 161 
830 DATA"E73{RVS} EL3(0FF}(3 SPACES} 

(RVS}EK3 (OFF}" : rem 50 
840 DATA"E53£RVS} EL!(OFF} (3 SPACES} 

{RVSHK3 {OFF}" :rem 49 
850 DATA"E43{RVS} EL3(0FF} {4 SPACES} 

{RVS}EK3 {OFF}" :rem 49 
860 DATA"E33(RVS} EL!(OFF} {5 SPACES} 

(RVS}EK3 (OFF}" : rem 49 
870 DATA"E23{RVS} EL3(0FF}(6 SPACES} 

{ RVSHKS {OFF}" : rem 49 
880 DATA"U!(RVS} {OFF}EK3(7 SPACES} 

{RVS}EH3 {OFF}" :rem 28 
890 DATA"{YEL}{RVS} {OFF}EK3{8 SPACES} 

{RVS}EH3 {OFF}" :rem 58 
900 DATA" { BLU} (RVS} (OFF }EK!( 9 SPACES) 

[RVS}EH3 {OFF}" :rem 179 



./ 

.. 

910 FORW=532 48T053 264 : POKEW, 0 : NEXTW 
:rem 174 

920 PRINT"{ CLR}{2 DOWN}";SPC( l5 );"{ RED } 
{RVS} EM!+++++ES3" :rem 7 5 

930 POKE53271,2:POKE53277 , 2 : rem 250 
940 POKE53275 ,253 : rem 152 
950 FORW=lT010 : rem 78 
960 PRINTSPC(l5) ;"{ RED }{ RVS)-E03{0FF} 

{ 3 SPACES} { RVS}EW3 {RED} {RVS) - { OFF }" 
- : rem 242 

970 NEXTW : rem 54 
980 PRINT " {RED} {RVS} {4 SPACES) {PUR ) {OFF }T 

IME : 5{RED) {RVS}{2 SPACES}EA3ER3+ 
EX3{0FF} {3 SPACES){RVS}EZ3+ER8 -
ES3{16 SPACES}" - : rem 32 

990 PRINT" {UP} "; :FORW=lT010:PRINTSPC(l2) ; 
"{RED}{RVS} E03{0FF ) (9 SPACES}{RVS) 
EW8 {OFF}" : NEXTW : rem 155 

1000 POKE53248 , 160 : POKE53 249 ,74 : rem 192 
1010 PRINT"{HOME) " : rem 166 
1020 TI$=" 000005 " :rem 42 
1030 PRINT"{HOME)(l3 DOWN}[9 RIGHT)(PUR)" 

; : rem 97 
1040 Al=INT ( l0-VAL(TI$)) : PRINTA1 : rem 108 
1050 IFA1<>0THEN1030 : rem 100 
1060 LDP=53248 . : rem 234 
1070 FORSYP=74T0140: POKE53249 , SYP : GOSUB1 4 

0:NEXTSYP : rem 231 
1080 PRINT".{HOME )( 23 DOWN}" ; :rem 111 
1090 FORW=0T07:READC$(W):NEXTW : rem 132 
1100 FORW=0T07:READBC$(W):NEXTW :rem 190 
1110 TL=l2:C$=C$(7):BC$=BC$( 7 ) :rem 33 
1120 GOSUB1440:TI$=" 000000" :rem 169 
1130 C$=C$ (ABS(LEN(C$) - l l)) : rem 1110 
1140 E=PEEK(53279) AND2f0 :IFE=lTHEN1290 

:rem 210 

1150 IFTI>800THENC$=C$ ( (LEN(C$)-12)):BC$= 
BC$((LEN(C$) - ll) ) :GOT01460 : rem 155 

1160 IFINT(RND(TI)*l00)<20THENC$=BC$ 
: rem 58 

1170 IFINT(RND(TI)*l00)=4THENGOSUB1440 
:rem 10 

1180 TL=ABS(TL+((INT(RND(TI)*3) - l))) 
: rem 4 

1190 TL=TL- (l*((TL<(40-LEN(C$)))+1)) 

120b 
1210 
1220 
1230 
1240 
1250 

1260 
1270 

1280 

1290 

1300 

1310 

1320 

: rem 116 
TL=TL*((TL<0 )+l) :rem 116 
PRINT:PR T~TSPC(TL);C$; :rem 204 
IFAS=lTf.t.,1470 :rem 81 
P=PEEK(203) : IFP=45THEN1280 :rem 23 
IFP=50THEN1270 :rem 65 
P=PEEK(56320)AND12:IFP=8THEN1280 

:rem 137 
IFP<>4THEN1290 : rem 81 
GOSUB140 : POKELD, PEEK(LD)+2 : POKELD,PE 
EK(LD)+3 : GOT01130 : rem 40 
GOSUB14e:POKELD, PEEK(LD)-2:POKELD,PE 
EK(LD) - 3 : GOTOll30 : rem 45 
E=PEEK(53279)AND2f0 : IFE=0THEN1150 

:rem 210 
PRINT" {UP} {YEL) II : PRINTSPC(TL) ; II {RVS} 
YOU CRASHED 1 " : rem 11 
R=R+INT ( TI/400 ): IFR>l0THENR=l0 

: rem 70 
FORW=0T01 50STEP2 : GOSUB140 : POKE2040 ,W 
: POKE2040, 192 : GOSUB140 :rem 95 
POKE2041, W: NEXT :rem 189 
POKE53280,0 : POKE53281 , 0 : rem 28 

1 350 FORW=lT010 : GETZ$ : NEXTW : rem 225 
1360 GETZ$ : IFZ$=": "0RZ$=";" 0RZ$=" "THEN136 

1 370 
1380 

1390 

1400 

1405 
1410 
1420 
1430 

1440 
1450 

1460 
1470 
1480 
1490 
1500 
15.1,0 

1520 

1530 
1540 

1550 

1560 

1570 

1580 

1590 

1610 

1620 

1630 

1640 

1650 

0 : rem 158 
POKE53251 , 0 : rem 86 
POKE2040 , 192: FORW=PEEK( 53249 ).T0120ST 
EP- l : POKE53249 , W:GOSUB140 : NEXTW 

: rem 157 
POKE53248 , ABS ( PEEK(53248 )-10 ): POKE53 
275 , 0 : rem 42 
POKE53277 , l : POKE53271 , l : FORW=PEEK(53 
249 )T00STEP- l : POKE53249,W: GOSUB140 

: rem 2 
NEXT : rem 9 
RUN : rem 187 
POKE53287 , PEEK(53287)+1 :rem 6 
TI$="000000 ": R=R+2 : IFR>l0THENR=l0 

: rem 123 
IFAS=lTHEN1210 : rem 77 
AS=l: POKE53250 , ABS(PEEK ( 53248)-20 ) : P 
OKE53251 , 255 : RETURN :rem 221 
GOSUB1420 : GOT01210 : rem 73 
POKE53251 , PEEK(53251) - 5 : rem 255 
POKE53251 , PEEK(53251)-5 : rem 0 
POKE53251 , PEEK(53251 ) -5 : rem 1 
POKE53251 , PEEK ( 53251 )-5 :rem 249 
POKE53250 , PEEK ( 53250) - (5- INT(RND(TI) 
*10)) :rem 15 
IFPEEK(53251)<20THENPOKE53251,0 : AS=0 

:rem 96 
GOT01230 : rem 200 
PRIN'r" { CLR) (DOWN) YOU ARE THE PI LOT 
{SPACE)OF A NEW SPACESHIP ." : rem 11 
PRINT" {DOWN)YOU MUST TEST THE CRAFT 
{SPACE)TO ITS LIMITS." : rem 23 
PRINT" {DOWN)YOU CAN FLY USING THE : 
(SPACE)AND ; KEYS , " : rem 127 
PRINT"{DOWN)OR USE A JOYSTICK (PORT 
{SPACE}2) ." :rem 228 
PRINT"{DOWN) THE SHIP WILL CHANGE CO 
LOR TO WARN OF" : rem 146 
PRINT"{DOWN)CHANGES IN THE CANYON SI 
ZE . " :rem 83 
PRINT"{DOWN) AT THE END OF YOUR FLIG 
HT YOU WILL BE" :rem 85 
PRINT"(DOWN}RANKED. YOU MUST NOT HIT 

THE SIDES OF" : rem 152 
PRINT"{DOWN)THE CANYON, BUT ASTEROID 
S WILL FLY BY. " : rem 6 
PRINT" [DOWN} {WHT)GOOD LUCK! E53 (H 
IT A KEY TO RESTART)" :rem 235 
WAIT198,l : GETZ$ : PRINT"(CLR}"; : RUN 

:rem 160 

Program 2: 
Canyon Cruise r- VIC In itia liza tion 
If usi11g tape rather tltn11 disk, line 30 should rend: 

30 PR1NT"LQ";CHR$(34);"V IC-CANYON. PRG" 

10 POKE52 , 28:POKE56 , 28 : CLR :rem 18 
15 FORI=7168T07679 : POKEI , PEEK(25600+I ): NE 

XTI :rem 176 
20 FORX=0T019 : rem 27 
21 READC :rem 194 
22 FORD=0T07 :READE : POKE7168+C* 8+D , E:NEXTD 

1325 
1330 
1340 

:rem 29 
23 NEXTX : rem 252 
30 PRINT"LO " ;CHR$ ( 34) ; "VIC- CANYON.PRG";CH 

R$ (34) ; w, 8 " :rem 135 
PRINT : PRINT:PRINT : PRINT:PRINT:PRINT " RU 
N" :rem 13 

PRINTSPC ( 6)" {RVS } YOUR RATING : "; R$ ( R 40 
) : rem 186 
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50 PRINT"(9 UP}"; : rem 138 
60 END :rem 61 
63000 DATA033 , 231 , 231 , 231 , 000 , 000 , 231 , 231 

,231 :rem 173 
63001 DATA034,231 , 231 , 231,231 , 231 , 231 , 231 

, 231 :rem 187 
63002 DATA035 , 000 , 003 , 007 , 055 , 127 ,127 , 127 

, 063 : r em 200 
63003 DATA036 ,000,192 , 248 , 248,252 , 124, 238 

,254 : r em 223 
63004 DATA037 , 123 , 127 , 063,061,063 , 015 , 003 

, 000 : rem 195 
63005 DATA038 , 254 , 238 , 124 , 252,248,248 , 192 

,000 :rem 227 
63006 DATA042,214 , 124,254 , 186,186,146,016 

, 016 : rem 223 
63007 DATA043 , 000,000,000,000,000,000 , 000 

, 000 :rem 145 
63008 DATA044 , 255 , 255 , 255 , 255 , 255,255,255 

, 255 :rem 243 
63009 DATA047 ,224 , 224,224 , 224 , 224 , 224,224 

, 224 : rem 215 
63010 DATA048,240,240,240,240 , 24~,240,240 

, 240 :rem 192 
63011 DATA049,231,231,231,007,007,231 , 231 

, 231 :rem 196 
63012 DATA050,231 , 231,231 , 224,224 , 231,231 

, 231 :rem 191 
63013 DATA051,231,231,231 , 224,224,255,255 

,255 :rem 211 
63014 DATA052,231,231,231,007 , 007,255,255 

,255 :rem 211 
63015 DATA053,255 , 255,255,000,000 , 231,231 

, 231 : rem 199 
63016 DATA054,255,255,255 , 255 , 255,000 , 000 

,000 : rem 207 
63017 DATA055,255,255,255,224,224,231,231 

,231 :rem 219 
63018 DATA056 ,255 , 255,255,007 , 007,231,231 

, 231 : rem 219 
63019 DATA057,007,007,007,007,007,007,007 

,007 :rem 209 

Program 3: 
Canyon Cruiser- VIC Main Program 
This progrn111 should be SAVEd as VIC-CANYON.PRC 
(see line 30 of Program 2). 
90 POKE36869, 240 : rem 106 
100 PRINT"(WHT}" : rem 103 
110 GOT0150 : rem 97 
120 WX=INT(255- W):IFWX< l60THENWX=l60 

:rem 216 
150 PRINT"(CLR)" : rem 250 
160 FORW=0T010 :READR$(W):NEXTW :rem 138 
170 DATA"STARTER" :rem 27 
180 DATA"BEGINNER" : rem 65 
190 DATA "LEARNER" : rem l 
200 DATA"FLYER" : rem 114 
210 DATA"LEADER" : rem 158 
220 DATA"ACE" :rem 187 
230 DATA"LIEUTENANT" : rem 236 
240 DATA "GENERAL" : rem 242 
250 DATA"COMMODORE" : rem 154 
260 DATA"FLEET COMMANDER" : rem 252 
270 DATA"HAN SOLO ?????????" : rem 66 
350 POKE36879 , 8 : rem 60 
370 PRINT"(HOME] (4 DOWN) (6 SPACES)VIC-CAN 

YON" : rem 153 
380 PRINT : rem 40 
400 FORW=lT050 : P=INT(RND(TI)*506)+7680 : IF 
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PEEK(P)=32THENPOKEP,46 : POKEP+30720 , l 
:rem 148 

410 NEXTW : rem 43 
540 PRINT" { BLU) (HOME) ( 18 DOWN) (RVS)"; SPC ( 

5); "GET READY, .• " : rem 229 
580 TI$="000005" : rem 4 
590 PRINT"(HOME)(ll DOWN]{RED)(8 SPACES) 

(RVS)TIME 5{2 LEFT}"r : rem 68 
600 Al=INT ( 10-VAL (TI$)) : PRINTAl; " { 3 LEFT) 

" ; : rem 206 
610 IFAl <>0THEN600 : rem 7 
740 GOT0920:REM ** RUN THE GAME ** :rem 37 
750 DATA" (WHT}, / (4 SPACES )9, { 3 SPACES)" 

:rem 191 
760 DATA" ( CYN) , /(4 SPACES)9 ,(3 SPACES)" 

:rem 90 
770 DATA"{PUR }, /{5 SPACES)9,(3 SPACES)" 

:rem 88 
780 DATA"(GRN},/{6 SPACES)9 , {3 SPACES)" 

: rem 219 
790 DATA"{BLU},/{7 SPACES)9,{3 SPACES )" 

: rem 221 
800 DATA"{YEL},/{8 SP/\CES)9,(3 SPACES)" 

:rem 84 
810 DATA"{RED},/{9 SPACES)9,(3 SPACES)" 

: rem 211 
820 DATA"{WHT}, /{10 SPACES)9 , {3 SPACES)" 

:rem 189 
830 DATA"{WHT},/(4 SPACES)9, (3 SPACES)" 

: rem 190 
840 DATA"{CYN},/{4 SPACES)9,(3 SPACES)" 

: rem 89 
850 DATA"(PUR},/(5 SPACES}9,(3 SPACES)" 

: rem 87 
860 DATA"{GRN),/{6 SPACES)9 , (3 SPACES)" 

:rem 218 
870 DATA"{BLU) , /(7 SPACES)9,(3 SPACES)" 

: rem 220 
880 DATA"(YEL}, /{8 SPACES)9,(3 SPACES)" 

:rem 92 
890 DATA"{RED},/{9 SPACES)9 , {3 SPACES)" 

:rem 219 
900 DATA"{WHT},/(10 SPACES)9 , {3 SPACES}" 

:rem 188 
920 PRINT " (CLR)" : PRINT"{UP}" ;: POKE36869,2 

55 : rem 23 
925 PRINTSPC(9) ; "{RED}71 118" : rem 10 
950 FORW=lT010 :rem 78 
960 PRINTSPC(9);"(RED)";CHR$(34}; " 2 l";CH 

R$(34) :rem l 
970 NEXTW : rem 54 
980 PRINT"{RED),,,,,,,7514 3158, , ,,,,"; 

:rem 135 
990 FORW=lT010 : PRINTSPC(6); " {RED},2 

(7 SPACES)l,":NEXTW : rem 172 
1000 POKE7713,42:POKE38433,4 : rem 34 
1020 TI$="000005" : rem 42 
1070 FOR SYP=55T0297STEP22 : POKE38400+SYP-

22,0:POKE7680+SYP-22,32 : rem 58 
1075 POKE38400+SYP , 4:POKE7680+SYP , 42:NEXT 

SYP : SP=297:AB=32:CB=0 :rem 53 
1080 PRINT" (HOME) ( 20 DOWN }"; : rem 60 
1090 FORW=0T07 : READC$(W) : NEXTW :rem 132 
1100 FORW=0T07 :READBC$( W) : NEXTW : rem 190 
1110 TL=6 :C$=C$( 7):BC$=BC$(7) :rem 244 
1120 GOSUB1440:TI$="000000" : rem 169 
1130 C$=C$(ABS(LEN(C$)-ll)) :rem 110 
1150 IFTI>800THENC$=C$((LEN(C$) - 12)) : BC$= 

BC$((LEN(C$)-ll)):GOT01460 :rem 155 
1160 IFINT(RND(T!)*l00)<20THENC$=BC$ 

: rem 58 



1170 IFINT(RND(TI)*l00)=4THENGOSUB1440 
:rem 10 

1180 TL=ABS(TL+((INT(RND(TI)*3) - l))) 
: rem 4 

1190 TL=TL-(l*((TL<(22- LEN(C$)))+1)) 
:rem 116 

1200 TL=TL*(( TL<0)+1 ) : rem 116 
1205 POKESP+7680,AB : POKESP+38400,CB 

: rem 48 
1210 PRINT:PRINTSPC(TL);C$; :rem 204 
1220 IFAS=lTHEN1470 :rem 81 
1230 P=PEEK(203):IF P=64 THEN 1285:rem 29 
1235 IF P=45 THEN 1280 :rem 74 
1240 IF P=22 THEN 1270 :rem 64 
1260 GOTO 1285 : rem 210 
1270 SP=SP+l : IF PEEK(7680+SP)<> 32 THEN 13 

00 :rem 93 
1271 AB=PEEK(7680+SP):CB~PEEK(38400+SP) 

:rem 227 
1272 POKESP+38400,4:POKESP+7680,42:GOTO 1 

130 :rem 254 
1280 SP=SP- l : IF PEEK(7680+SP)<>32 THEN 13 

00 : rem 96 
1281 AB=PEEK(7680+SP):CB=PEEK(38400+SP) 

:rem 228 
1282 POKESP+38400,4:POKESP+7680 , 42:GOTO 1 

130 : rem 255 
1285 IF PEEK(7680+SP)<>32AND PEEK(7680+SP 

)<>42THEN 1300 :rem 22 
1286 AB=PEEK(7680+SP):CB=PEEK(38400+SP ) 

:rem 233 
1287 POKESP+38400,4:POKESP+7680,42 : GOTO l 

130 :rem 4 
1300 POKE36869,240:PRINT"(CLR}" : PRINTSPC( 

S);"(RVS}YOU CRASHED!" :rem 63 
1330 POKE36879,8 :rem 107 
1340 PRINTS PC ( 5) ; " {RVS} YOUR RATING: " 

:rem 160 
1345 PRINTSPC( 11-LEN( R$ ( R)) /2); " (RVS}"; R$ 

(R) : rem 175 
1350 FORW=lT010 : GETZ$:NEXTW :rem 225 
1360 GETZ$ : IFZ$=" : "0RZ$=";"0RZ$=""THEN136 

0 :rem 158 
1410 RUN :rem 187 
1430 TI$="000000" : R=R+l:IFR>l0THENR=l0 

·:rem 122 
1440 IFAS=lTHEN1205 :rem 81 
1450 AS=l : RETURN :rem 230 
1460 GOSUB1430:GOT01205 :rem 78 
1470 AS=0 : rem 205 
1475 FORQ=lTOLEN(C$)/2 : PRINT"(LEFT}";:NEX 

TQ : rem 191 
1480 PRINT" ( 2 UP}#$ {DOWN}( 2 LEFT}%&" 

1530 GOT01230 

Tetracrystals Of 
Veluria 
(Article on page 86.) 

BEFORE TYPING ... 

: rem 157 
1rem 200 

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 1: Tetracrystals--VIC Version 
10 POKE52,25:POKE56,25:CLR:GOSUB5000:CLR 

:rem 166 
13 S7$="{RVS}{3 SPACES}(OFF}(2 SPACES} ":C 

7$="BWRCPGBY" : rem 240 
20 Gl$=" -- Y VALUE --(2 SPACES} ": G2$="AB 

CDEFGHIJKLMNOP":G3$="+E+3+E+3+ 
E+3+E+3+E+3+E+3+E+3+E+3+": 
CJ$="XYPC" : rem 101 

60 TG=l : GOSUB1100 :rem 235 
100 GOSUB8200:GOSUB6000 : GOSUB8200:rem 223 
160 PRINT"{CLR}SPEED" : INPUTHF :rem 196 
180 PRINT"{DOWN}CHR?(DOWN}" :rem 168 
190 GOSUB8000 : rem 226 
195 IF(G$<"l")OR(G$> "4")THEN190 :rem 119 
197 G=VAL(G$)*4-l:POKE7167,G :rem 49 
255 PRINT"{CLR}(3 SPACES}** X VALUE 

**":PRINT "{2 SPACES}";G2$:SYS6401 
:rem 188 

260 H=0:FORG=lT016:PRINTMID$(Gl$,G , l) ;MID 
$(G2$,G,l);MID$(G3$,H+l,16):H=ABS(H-l 
):NEXTG :rem 125 

280 FORG=0T03 :rem 11 
282 PRINT" {HOME} "MID$ (CJ$, G+l , l) : rem 172 
285 GOSUB8000 :rem 231 
290 IFG$="{Fl}"THEN280 :rem 100 
295 IFG$="(F7 }"THEN510 :rem 104 
300 H=ASC(G$)-49:0NG+lGOT0325,345,365,385 

: rem 240 
301 GOT0285 :rem 108 
305 NEXTG :rem 30 
325 H=H- 16 : IF((H<0)0R(H>l5))THEN285 

:rem 198 
330 PRINT" {HOME} (DOWN} { 2 RIGHT}"; G2$; : POK 

E7704+H,8l:XV=7726+H:GOT0305 : rem 148 
345 H=H-16 : IF((H<0)0R (H>l5))THEN285 

:rem 200 
350 FORJ=lT016:POKE7703+J*22,J:NEXTJ:POKE 

7725+H*22,8l:YV=H : GOT0305 : rem 4 
365 IF((H<0)0R(H>l))THEN285 : rem 250 
370 PV=H+49 : SB=2fH:GOT0305 :rem 76 
385 IF((H<0)0R(H>7))THEN285 :rem 2 
390 POKEXV+YV*22+30720 ,H:POKEXV+YV*l6+302 

08 , H:POKEXV+YV*22,PV:POKEXV+YV*l6-558 
,PV :rem 14 

395 POKEXV+YV*l6-302 , ((H*l6)+SB):GOT0280 
:rem 31 

510 POKE36879,SS :TG=l:CP=0 : GOT0750 :rem 52 
600 SYS6406:SYS6431 :rem 108 
650 SYS6577 :rem 115 
655 FORG=lTOHF:NEXTG :rem 45 
656 GETG$:IFG$<>""THENGOSUB7000 :rem 84 
657 IFCPTHENGOSUB7310 :rem 62 
660 SYS6475 : SYS6542 irem 123 
690 GOSUB1000:TG=l :rem 35 
695 GOSUB1100 : rem 230 
700 SYS640l:SYS6424 :rem 106 
750 SYS6573 :rem 112 
755 FORG=lTOHF:NEXTG :rem 46 
756 GETG$: IFG$ < > ""THENGOSUB7000 : rem 85 
757 IFCPTHENGOSUB7310 : rem 63 
760 SYS6468:SYS6535 :rem 128 
790 GOSUB1000 : TG=0 :rem 35 
795 GOSUB1100:GOT0600 :rem 240 
1000 J=INT(RND(l)*l6):H=INT(RND(l)*3) :POK 

E36874+H,PEEK(6993+J):POKE36878 ,(JOR 
8) : RETURN : rem 70 

1100 POKE36866,128*TG+l6 : POKE36867,32 : POK 
E36864 , 10:POKE648,2*TG+28 : Z=TG*2+156 

:rem 119 
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1120 FORH=217T0228 : POKEH,Z: POKEH+l2 , Z+l : N 
EXTH:PRINT"{HOME}"; : RETURN :rem 149 

5000 OPENl , 1,0 , "CRYSTALS T3/JAN" :rem 85 
5020 FORG=0T039:FORH=lT016 : rem 82 
5030 INPUT#l , Y:X=G*l6+H+6400:POKEX , Y:PRIN 

TY; :rem 225 
5060 NEXTH , G :rem 197 
5075 INPUT#l ,L: IFL< >99999THENSTOP :rem 78 
5080 CLOSEl:RETURN : rem 142 
6000 SS=PEEK(36879):PRINT"{CLR}"SPC(66)S7 

$"Fl BDR":PRINTS7$"F3 SCN : rem 166 
6010 PRINTS7$"F5 REV" : PRINTS7$"F7 FIN 

(DOWN}" :rem 210 
6012 FORG=lT08 : PRINTS7$;G;MID$(C7$ ,G , l);S 

7$ :NEXTG : rem 216 
6020 FORG=0T07 : FORH=0T07 : POKE38583+G* 22+H 

, G: NEXTH : NEXTG : rem 200 
6030 POKE36879,SS : rem 219 
6050 GOSUB8000:IFG$="(Fl}"THENG=(SS+l)AND 

7:SS=(SSAND248)0RG :rem 202 
6052 IFG$="{F3}"THENSS=(SS+l6)AND255 

:rem 216 
6054 IFG$=" { F5} " 'l'HENG= ( SS +8 ) AND12: SS= (SSA 

ND240)0RG :rem 124 
6056 IFG$= "( F7 }"THENRETURN :rem 227 
6060 GOT06030 :rem 206 
7000 IF(G$<" {Fl}")OR(G$>"{F6}")THENRETURN 

:rem 144 
7010 G=ASC(G$)-132 : 0NGGOT07100 , 7200 , 7210, 

7300 , 7400 , 7450 , 7600 : rem 142 
7100 CP=0 : RETURN : rem 226 
7200 H=25 : GOT07220 : rem 243 
7210 H=-25 : rem 227 
7220 GOSUB8000 : G=ASC(G$)-48:IF(G<0)0R(G>9 

)THEN7220 : rem 116 
7240 HF=HF+G*H : RETURN :rem 36 
7300 CP=l :rem 203 
7310 GOSUB8000 : IFG$= " {F7}"THENRETURN 

: rem 95 
7320 IFG$= '' {Fl } "THENCP=0 : RETURN : rem 21 
7330 GOT07000 :rem 205 
7400 PV=INT (RND( l )*8)*16+l : GOT07500 

: rem 222 
7450 GOSUB8000:G=ASC(G$)-49:IF(G<0)0R(G>7 

)THEN7450 : rem 125 
7460 PV=G*l6+1 : rem 232 
7500 XV= INT(RND(l)*l6):YV=INT(RND(l)*l6): 

QV=XV+YV*l6+7424 : rem 118 
7510 POKEQV,PV:POKEQV+512 , PV :RETURN 

:rem 52 
7600 RUN13 : rem 38 
8000 GETG$ : IFG$=" "THEN8000 :rem 191 
8010 RETURN :rem 169 
8200 POKE36866 , 150 : POKE36867 ,46 : POKE36864 

, 5 : POKE36879,27 : RETURN :rem 211 

Program 2: 
Tetracrystals-VIC DATA Maker 
2 REM PREPARES(l4 SPACES}DATAFILE FOR 

(10 SPACES}TETRACRYSTALS :rem 142 
5 DIMCS ( 40) : rem 90 
8 FORG=lT040 : READH : CS(G)=H :NEXTG :rem 38 
10 PRINT" {CLR} CHECKSUM"; : rem 83 
13 FORJ=lT040 : rem 10 
15 TL=0 :rem 115 
18 FORK= lT016 :rem 19 
20 READL:TL=TL+L : rem 248 
23 NEXTK : rem 239 
25 IFTL<>CS (J)THENPRINT : PRINT"TYPO IN LIN 

E" ;l00+J*l0 : S'l'OP :rem 95 
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28 NEXTJ :rem 243 
30 READL: IFL<> 99999THENPRINT" INSUFFICIENT 

DATA" : STOP : rem 152 
32 PRINT" OK{2 DOWN}" :rem 242 
35 PRINT"GET DATA TAPE READY(3 SPACES}HIT 

A KEY TO CONTINUE :rem 199 
36 GETG$ : IFG $= " "THEN36 : rem 1 
37 PRINT : PRINT : rem 190 
38 CLR : r em 76 
40 OPENl,1,1 , "CRYSTALS T3/JAN " : rem 245 
43 FORJ=lT040: READL :NEXTJ :rem 114 
45 FORJ=1T040 :rem 15 
50 FORK=lT016 : rem 15 
53 READL:PRINT#l,L; CHR$ ( 13) ; : rem 143 
55 NEXTK : rem 244 
58 NEXTJ :rem 246 
60 READL : IFL<>99999THENPRINT"CHECK DATA" : 

GOT065 : rem 208 
63 PRINT#l ,L : rem 194 
65 CLOSEl :rem 18 
99 END : rem 73 
101 DATA2175 , 2423 , 2474,1942 , 2180 :re m 98 
102 DATA2431 , 2113,1935,2660 , 2567 :rem 98 
103 DATA2317,1710 , 2352 ,2061 , 1928 : rem 93 
104 DATA2461 , 2246 , 1533,2072 , 1693 :rem 100 
105 DATA1626,1883 , 1556 , 1844 , 2604 : rem 113 
106 DATA1715 , 2310,2659 , 1771 ,1908 : rem 109 
107 DATA24ll, 1971 , 2168 , 2142,1770 :rem 101 
108 DATA2510,1251,3302,0,0 : rem 28 
110 DATA169 , 29,208 , 3,234 , 169 , 31 , 133 , 252 , 1 

69 ,0 , 133 , 251 , 234 , 160 , 0 :rem 68 
120 DATA145,251,200,208,251 , 96 , 234 , 169 , 29 

,162,31,208 , 5 ,2 34 ,169 ,31 : rem 179 
130 DATA162,29 , 133 , 252 , 134 , 254,169 , 0 , 133, 

251,133 , 253 , 234,160 , 0 , 177 : rem 216 
140 DATA253,10, 9 , 240 , 133 ,l,177 ,253 , 9,15,3 

7 , 1,145,251 , 200 , 208 :rem 166 
150 OATA238 ,96 , 234 , 169 , 28 , 162 , 29 , 208 , 5 , 23 

4 , 169 , 30 , 162 , 31 ,1 33 , 252 : rem 143 
160 DATA134 ,254 , 169 , 0 , 133 , 251,133 , 253 , 234 

,172 , 255,27,162 , 4,185,65 : rem 182 
170 DATA27,149 , 0,136 , 202,208 , 247,169 , 32,1 

33,5 , 234 , 234, 160 ,0, 177 : rem 75 
180 DATA253 , 162,0 , 9,16 , 24,232,106,176,3,1 

44 , 250,234 , 181,0,145 :rem 220 
190 DATA2 51 , 200 , 208 ,235 , 96,234,169,148 , 16 

2,29,208 , 5 , 234,169,150,162 :rem 38 
200 DATA31,133,252 , 134 , 254 , 169,0,l33 , 251 , 

133,253 , 234,160,0,177,253 :rem 208 
210 DATA74,74 , 74,74 , 145,251,200 , 208,245 , 9 

6,234,234,169 , 29 , 208,2 : rem 94 
22 0 DATA169,31, 133 , 2,133 ,252 , 160,0,132,l, 

234,177 , 1 , 4 1 ,4, 240 : rem 101 
230 DATAS , 32 , 204 , 25 , 164 , 254 , 200,208 , 242 , 9 

6 , 234 ,132 , 254 , 169,0,133 :rem 116 
240 DATA253 , 152 , 41,240,208 , 4,169,17,133,2 

53 , 152 , 41 , 15 , 208 , 6 ,169 : rem 75 
250 DATA34 , 5,2 53 ,1 33 , 253 ,200 , 152 , 41 , 15 ,20 

8 ,6,169,68, 5 , 253 , 133 : rem 229 
260 DATA253 , 165,254 , 9 , 15,168,200 , 208 , 6 , 16 

9,136,5,253,133,253,234 : rem 138 
270 DATA76 ,ll, 26 , 5 , 253 , 133,253 ,96 , 234 , 234 

, 164,254 , 169,48 , 37 , 253 : rem 101 
280 DATA208 , 19,152 , 56 , 233,17,168 , 177 , l , 41 

,12,240,5,169 , 3 ,32 : rem 137 
290 DATA4,26 , 164,254,234 , 169 , 80,37 , 253 , 20 

8 , 19 , 152,56,233,15,168 : rem 100 
300 DATA177 , l , 41.12,240 , 5,169 , 5,32 , 4 , 26,l 

64 , 254,234,169,160 :rem 128 
310 DATA37 , 253,208,19,152 , 24 , 105 ,15 , 168,1 

77 , 1,41,12,240 , 5 ,169 : rem 230 



320 DATA10,32,4,26,164 , 254,234 ,lo9,192, 37 
,253, 208,19,152,24,105 :rem 76 

330 DATA17,168,177,l,41,12,240,5,169,12,3 
2,4,26,164,254,234 : rem 129 

340 DATA169,l,37 , 253,208,50,165,254,56,23 
3,16,168,177,1,41,15 :rem 244 

350 DATA234 ,2 34,234,234 , 208 , 34,165 ,2 54 , 56 
,233,16,170,41,240,240,11 :rem 215 

360 DATA138 , 56 , 233 ,16, 168 , 177 ,l,41,12 , 208 
,13,164, 254 ,177 ,1, 56 : rem 243 

370 DATA233,3,134,251,164,251,145 , l,169, 2 
,37,253,208,41,164,254 :rem 76 

380 DATA136,177,l,41,15,234,234,234,234,2 
34,234,234,208 , 25,164,254 :rem 228 

390 DATA136,152,41,15,240,7,136 ,177, l ,41, 
12,208,10,164,254,177 :rem 22 

400 DATAl,56,233,3,136,145,1,169,4,37,253 
, 208,44,164,254,200 :rem 176 

410 DATA177,l,41,15,234,234,234,234 , 234,2 
34,234,208 , 28,169,1,133 :rem 121 

420 DATA251,164 , 254,200,200 , 152,41,15,240 
, 6,177,l , 41 , 12,208,9 :rem 208 

430 DATA164,254 , 177,l,56,233 , 3,l45,251,16 
9 , 8,37,253,208,44,165 : rem 45 

440 DATA254,24,105,16,168,177,l,41,15,234 
,234,234,234,208,28 ,169 :rem 134 

450 DATA16,133,251,165,254,24,105,32,176, 
7,168,177,1,41,12,208 : rem 27 

460 DATA10,164,254,177,l , 56,233 , 3 , 145,251 
, 234,164,254,96,234,234 :rem 135 

470 DATA87,81 ,90 ,0,219 , 102 , 160,42 ,65 , 90 , 8 
3 , 88,43 , 37,36,28 : rem 57 

480 DATA163 ,175 , 175,187 , 195,201 ,207 , 209,2 
15 ,215,219,221,225 , 228 , 232 ,235 

:rem 235 
490 DATA0,0,0,0,0,0,0,0,0 , 0 , 0,0,0 , 0,0,0 

:rem 75 
500 DATA0,0,0 , 0,0,0 , 0,0,0,0,0,0,0,0 , 0,0 

:rem 67 
50000 DATA99999 :rem 44 

Program 3: Tetracrystals-64 version 

10 GOT09000 : REM MACHINE LANGUAGE LOADER 
:rem 113 

13 S7$="(RVS}(7 SPACES)(OFF}(4 SPACES}":C 
7$="BLKWHTREDCYNPURGBLUYEL" : PS=53280 
: RV=49760 :rem 17 

20 Gl$=" - - Y VALUE --(2 SPACES} ": G2$="AB 
CDEFGHIJKLMNOP 11 :G3$="+g+3+g+3+ 
g+~+g+3+g+3+g+~+g+3+g+~+" 

: rem 181 
30 CJ$="XVALUEYVALUEPLANT#COLOR" :rem 97 
60 GOSUB1100:REM NORMAL COLORS :rem 97 
100 GOSUB6000:REM SET UP SCREEN/BORDER 

:rem 51 
110 GOSUB1100 :rem 212 
160 PRINT"(CLR}SPEED? (THE LOWER THE NUMB 

ER THE FASTER)" : INPUTHF : rem 14 
180 PRINT"(DOWN}WHICH CHARACTER SET? 

{SHIFT-SPACE}(l-4){DOWN}" : rem 58 
190 GETG$:IFG$= ""THEN190 :rem 99 
195 IF(G$<"l")OR(G$>"4")THEN190 :rem 119 
197 G=VAL(G$)*4- l : POKE49664,G :rem 105 
255 PRINT"(CLR}"SPC(l30)"(3 SPACES}** X 

VALUE **" : PRINTS PC ( 52) ; G2 $ : SYS496 7 
0 - : rem 100 

260 H=0:FORG=lT016 : PRINTSPC(9)MID$(Gl$ , G, 
1)" "MID$(G2$,G,l); : rem 90 

270 PRINTMID$(G3$,H+l;l6) : H=ABS(H-l):NEXT 
G :rem 194 

280 FORG=0T03 : rem 11 
282 PRINT" (HOME}"MID$(CJ$,G*6+1 ,6) : PRINT" 

*-Fl TO CANCEL- *- F7 TO BEGIN GAME-*" 
:rem 173 

285 GETG$ : IFG$=""THEN285 :rem 109 
290 IFG$= "(Fl}"THEN280 :rem 100 
295 IFG$="(F7}"THEN510 : rem 104 
300 H=ASC(G$)-49:0NG+lGOT0325,345,365,385 

:rem 240 
301 GOT0285 :rem 108 
305 NEXTG :rem 30 
325 H=H-16 : IF((H<0)0R(H>l5))THEN285 

: rem 198 
330 PRINT"(HOME}(5 DOWN}"SPC(l2) ;G2$;:POK 

El236+H,8l : XV=l276+H:GOT0305 :rem 44 
345 H=H- 16:IF((H<0)0R(H>l5))THEN285 

:rem 200 
350 FORJ=lT016 : POKE1235+J*40 , J : NEXTJ : POKE 

1275+H*40 ,8l : YV=H:GOT0305 :rem 248 
365 IF((H<0)0R(H>l))THEN285 :rem 250 
370 PV=H+49 : SB=2 fH : GOT0305 : rem 76 
385 IF((H<0)0R(H>7))THEN285 :rem 2 
390 POKEXV+YV*40+54272,H:POKEXV+YV*40 , PV 

: rem 213 
395 POKEXV+YV*l6+48132,((H*l6)+SB):GOT028 

0 :rem 138 
510 POKEPS,RB :POKEPS+l,SC:CP=0 :rem 140 
520 PRINT"{CLR}{DOWN}"SPC(7) ;"T ET RAC 

R Y S T A L S" : GOT0700 : rem 248 
600 SYS49670 : SYS49695 :rem 233 
650 SYS49841 :rem 164 
655 FORG=lTOHF : NEXTG :rem 45 
656 GETG$ 1 IFG$ <> ""THENGOSUB7000 : rem 84 
657 IECPTHENGOSUB73la ~rem 62 
660 SYS49806 : SYS49739 :rem 239 
690 GOSUB1000:REM MUSIC :rem 127 
700 SYS49665:SYS49688 : rem 240 
750 SYS49837 :rem 170 
755 FORG=lTOHF :NEXTG :rem 46 
756 GETG$: IFG$ <> ""THENGOSUB7000 : rem 85 
757 IFCPTHENGOSUB7310 :rem 63 
760 SYS49799 : SYS49732 :rem 244 
790 GOSUB1000:REM MUSIC :rem 128 
795 GOT0600 :rem 116 
1000 REM MUSIC : rem 38 
1050 VM=(INT(RND(l)*3))*16:VM=VM+(INT(RND 

(1)*16)) : rem 243 
1060 POKE50688 ,VM :rem 208 
1070 SYS50689 : rem 211 
1080 RETURN :rem 169 
1099 RETURN :rem 179 
1100 POKE53280,254 : POKE53281,246 : RETURN 

:rem 8 
6000 RB=PEEK(PS) : SC=PEEK(PS+l):PRINT" 

{CLR}"SPC (l3l)S7$"Fl BORDER":rem 195 
6005 PRINTS PC( 11) S7$ "F3 SCREEN : rem 250 
6008 PRINTSPC(ll)S7$ "F5 REVERSE :rem 91 
6010 PRINTSPC(ll)S7$"F7 CONTINUE{OOWN} 

:rem 176 
6012 FORG=lT08:PRINTSPC(ll)S7$;G;MID$(C7$ 

,G*3- 2,3) :NEXTG :rem 70 
6020 FORG=0T07 : FORH=0T07 : POKE55627+G*40+H 

, G: NEXTH :NEXTG : rem 198 
6030 POKEPS,RB : POKEPS+l,SC : rem 133 
6050 GETG$:IFG$=""THEN6050 :rem 197 
6051 IFG$="{Fl}"THENRB=(RB+l)AND15 : rem 70 
6052 IFG$="{F3}"THENSC=(SC+l)AND15 :rem 76 
6054 IFG$="{F5}"THENPOKERV,((PEEK(RV)+l28 

)AND255) :rem 248 
6055 H'G$="{F5}"THENFORX=l344T01663:POKEX 

,(( PEEK(X)+l28)AND255):NEXTX :rem 31 
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6056 IFG$= 11 (F7} 11 THENRETURN :rem 227 
6060 GOT06030 :rem 206 
7000 IF ( G$ <II (Fl} II ) OR ( G$ >II ( F6 } II) THENRETURN 

:rem 144 
7010 G=ASC(G$)-13 2:0NGGOT07100,7200,7210, 

7300 , 7400 , 7450 , 7600 :rem 142 
7100 CP=0 : RETURN : rem 226 
7200 H=25 :GOT0722 0 :rem 243 
7210 H=-25 :rem 227 
7220 GOSUB8000:G=ASC(G$)-48 : IF(G <0)0R(G>9 

)THEN7220 : rem 116 
7240 HF=HF+G*H:RETURN : rem 36 
7300 CP=l:RETURN :rem 229 
7310 GOSUB8000:IFG$= 11 (F7} 11 THENRETURN 

: rem 95 
7320 IFG$= 11 (Fl} 11 THENCP=0 :RETURN : rem 21 
7330 GOT07000 :rem 205 
7400 PV=INT(RND(l)*8)*16+l:GOT07500 

:rem 222 
7450 GOSU B8000 : G=ASC(G$)-49 : IF(G<0)0R(G>7 

)THEN7450 : rem 125 
7460 PV=G* l6+1 : rem 232 
7500 XV=INT(RND(l)*l6):YV=INT(RND(l)*l6): 

QV=XV+YV*l6+49152 : rem 170 
7510 POKEQV,PV:POKEQV+256 , PV : RETURN 

: rem 57 
7600 RUN13 : rem 38 
8000 GETG$ : IFG$= 11 11 THEN8000 :rem 191 
8010 RETURN :rem 169 
9000 DIMCS(54) :re m 243 
9010 FORG=lT054:READCS(G) :NEXTG : rem 182 
9020 PRINT 11 (CLR} 11 SPC(6); 11 T ET RAC RY 

(SPACE}S TA L 5(2 DOWN } 11 :PRINT 11
-- C 

HECKSUM : 11
; :rem 95 

9030 FORJ=lT054 :rem 119 
9040 TL=0 : rem 218 
9050 FORK=lT016 :rem 120 
9060 READL : TL=TL+L : rem 101 
9070 NEXTK :rem 90 
9080 IFTL<>CS(J)THENPRINT: PRINT 11 TYPO IN L 

INE 11 ;9340+J*l0:STOP : rem 8 
9090 NEXTJ :rem 91 
9100 READL: IFL <>99999THENSTOP :rem 83 
9110 PRINT II OK (DOWN} II : PRINT II -- LOADING MA 

CHINE LANGUAGE-. 11 
: rem 1 7 

9120 CLR:M=49664 : rem 126 
9130 POKEM , 3 : rem 168 
9150 FORJ=lT054: READK:NEXTJ : rem 222 
9155 FORJ=lT040 :rem 122 
9160 FORK=lT016 : M=M+l : rem 231 
9165 RE.AOL: POKEM , L : rem 107 
9170 NEXTK :rem 91 
9175 NEXTJ : rem 95 
9179 M=50688 :rem 111 
9180 FORJ=41T046 :rem 178 
9185 FORK=lT016 : M=M+l :rem 238 
9190 READL : POKEM,L :rem 105 
9195 NEXTK : rem 98 
9200 NEXTJ :rem 84 
9204 M=50943 :rem 94 
9205 FORJ=4 7T054 : rem 181 
9210 FORK=lT016:M=M+l :rem 227 
9215 READL:POKEM , L :rem 103 
9220 NEXTK :rem 87 
9225 NEXTJ : rem 91 
9230 READL : IFL<>99999THENSTOP : rem 87 
9240 RUN13 :rem 40 
9270 DATA2500,2910,2637,1944,2015 : rem 155 
9272 DATA2122 , 2553 ,2150,2153,2209:rem 148 
9274 DATA1612,1875 ,2521,2061 , 1928 :re m 166 
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9276 DATA2461,2415 , 1534,2241,1863 : rem 163 
9278 DATA1627,2052,1726,1845,2604:rem 171 
9280 DATA1717,2311,2660,1772,1910:rem 158 
9282 DATA2412,1972,2169,2143,177l:rem 167 
9284 DATA2511,1251,2546,2115,1718 : rem 158 
9286 DATA1762 , 2481,2247 , 1939,2497 :rem 189 
9288 DATA1436 , 546,282,778, 929 :rem 248 
9290 DATA1246 , 1495,1077,1002 :rem 164 
9350 DATA169,192,208,3,234,169,193,133,25 

2 , 169,0,133,251 , 234,160,0 : rem 237 
9360 DATA145,251,200,208,251 , 96,234,169,l 

92,162,193,208,5,234,169 ,l93:rem 149 
9370 DATA162 , 192 , 133 , 252,134,254 ,169 , 0 , 13 

3,251,133,253,234,160,0,177 :rem 72 
9380 DATA253,10 , 9 ,240, 133 , 2,177 , 253,9,15, 

37,2,145,251,200,208 :rem 231 
9390 DATA238,96,234,169,4 , 32 ,81,196,240, 5 

,169,4,32,85,196,234 : rem 20 
9400 DATA172 , 0,194,162,4,185,65,196,149,l 

,136, 202,208,247 ,169,32 :rem 146 
9410 DATA133,6,234,234,234,234,234,234,23 

4,160,15,177,253,162,0,9 : rem 176 
9420 DATA16 , 24 , 232 , 106 , 176 ,3,144,250,234, 

181,1,145,251,136,16,235 :rem 170 
9430 DATA32~101,196,144 , 228,96 ,169 , 216,32 

, 81,196,240,5,169,216,32 :rem 201 
9440 OATA85,196,234,160 , 15 , 177,253 , 74,74, 

74,74,145,251,136,16 , 245 :rem 213 
9450 DATA32 , 101,196 ,144, 238 ,96,234,0,0, 0, 

0,0,169,192,208,2 : rem 77 

9460 DATA169 , 193,133,3,133,252,160,0,132, 
2,234,177,2,41,4,240 :rem 224 

9470 DATA5,32,204 , 194 , 164,254 , 200,208 , 242 
,96,234,132,254,169,0,133 :rem 234 

9480 DATA253,152,41,240,208,4,169 , 17,133, 
253,152,41,15,208 ,6,169 :rem 138 

9490 DATA34 , S,253,133,253,200,152,41,15,2 
08,6,169,68,5 , 253,133 :rem 36 

9500 DATA253,165,254,9,15,168,200,208,6,l 
69,136,5 , 253,133 , 253 , 234 :rem 192 

9510 DATA76,ll,195,5,253,133,253 , 96,234,2 
34,164,254,169,48,37 , 253 :rem 210 

9520 DATA208,19,152 , 56 , 233,17 ,168,177,2,4 
1,12,240,5,169 , 3 , 32 :rem 192 

9530 DATA4,195,164 , 254,234,169,80 , 37,253, 
208 , 19,152 ,56,233,1 5,168 :rem 209 

9540 OATA177,2,41,12,240,5 , 169,S , 32 , 4,195 
,164, 254,234,169,160 :rem 247 

9550 DATA37,253,208,19,152,24,105,15,168, 
177 , 2,41,12,240,5,169 :rem 38 

9560 DATA10,32,4,195,164,254,234,169,192, 
37,253,208,19,152,24,105 : rem 194 

9570 DATA17,168,177,2,41,12,240,5,169,12 , 
32,4,195,164,254,234 : rem 248 

9580 DATA169,l,37,253,208 ,50,165,254,56,2 
33,16,168,177;2,41 ,1 5 :rem 52 

9590 DATA234,234,234,234,208,34, 165,254 , 5 
6,233,16,170,41,240,240,11 :rem 22 

9600 DATA138,56,233,16,168,177,2,41,12,20 
8,13,164,254,177,2,56 : rem 43 

9610 DATA233,3,134,251,164,251 , 145 , 2 , 169, 
2,37, 253,208 , 41 , 164,254 : rem 131 

9620 DATA136,177 , 2,41 , 15,234,234,234,234, 
234,234,234,208,25,164,254 :rem 27 

9630 DATA136,152,41,15,240,7,136,177,2,41 
,12,208,10,164,254 ,177 : rem 77 

9640 DATA2,56,233,3,136,145,2,169,4,37,25 
3,208,44,164,254,200 :rem 241 

9650 DATA177,2,41,15,234,234,234,234,234, 
234,234,208,28,169,1,133 :rem 185 



9660 DATA251,164,254 , 200 , 200,152 , 41,15,24 
0,6,177,2,41,12,208,9 :rem 16 

9670 DATA164,254,177,2 , 56,233 , 3,l45,251,l 
69 , 8,37 , 253,208,44,l65 : rem 109 

9680 DATA254,24,105,16,168,177,2,41,15,23 
4,234,234,234,208,28,l69 :rem 198 

9690 DATA16 , 133,251,l65 , 254,24 , l05 , 32,l76 
, 7 , 168 , 177 , 2,41,l2,208 :rem 91 

9700 DATA10 , 164 , 254 , 177 , 2 , 56 , 233 , 3 , l45,25 
l , 234 , 164 , 254 , 96 , 234,234 : rem 190 

9710 DATA87 , 81, 90 , 0 , 219 , 102 , 160 , 42,65,90, 
83 , 88 , 43 , 37,36,28 :rem 111 

9720 DATA162,192,208 , 2 , 162,193 , 133,252,13 
4,254,169,132,133,251,169,0 : rem 79 

9730 DATA133,253,96,234,24,169,16 , l01,253 
,144,l,96 , 133,253,l69,40 : rem 193 

9740 DATA101,251,144,2,230,252,133,251,24 
,96 , 234,0,0, 0,0,0 : rem 50 

9749 REM -- MACHINE LANGUAGE MUSIC --
{ 18 SPACES}COULD BE OPTIONAL:rem 147 

9750 DATA173 , 0 , 198 , 10,170,74 , 4l , 240,74,72 
, 74,74,74, 133 , 251,104 :rem 40 

9760 DATA56,229,251,168,189 , 32,199,153 , 0, 
199,232,200,189,32,199,153 : rem 69 

9770 DATA 0 , 199,136,132 , 252,162,7,l85,0,l 
99,153,0,212,200,202,208 :rem 128 

9780 DATA246,169,l,141 , 3,212 , 169 , 10,141,2 
4,212,164,252 , 169,l,25 :rem 79 

9790 DATA4,199,153,4,212,162,5,160,0,234, 
234,234,200 , 208 , 250,238 :rem 128 

9800 DATA3,212 , 238 , 24 , 212 , 202 , 208 , 241 , 96 , 
0,0,0 , 0 , 0 , 0 , 0 : rem 99 

9809 REM -- MUSIC DATA STATEMENTS --
: rem 21 

9810 DATA0, 0 , 0 , 5 , 64 , 140,48,0 , 0,0, 0,32,l52 
,105,0,0 : rem 99 

9820 DATA0,0 , 16,57,194,0,0,0,l5,0,0,0 , 0 , 0 
,0,0 : rem 152 

9830 DATA134,3,180,4,71,5,71,6,l2 , 7,l2,7, 
104,9 , 143,10 :rem 80 

9840 DATA143,10,143,12,24,14 , 24,14,195,16 
,209,18,31 , 21,30,25 :rem 168 

9850 DATA49 , 28,165,31,135,33,l62 , 37,62,42 
,193 , 44 , 60,50,99,56 : rem 216 

9860 DATA75 , 63 , 15 , 67,15 , 67 , 69 , 75 , l25 , 84 , 2 
14 , 94 , 121 , 100,199 , 112 : rem 63 

9870 DATA12 , 7 , 97 , 8 , 143,10,143 , 10 , 218 , ll , l 
43 , 12 , 24 , 14 , 210,15 : rem 118 

9880 DATA195 , 16 , 209 , 18,31 , 21 , 30 , 25 , 49 , 28, 
49 , 28 , 162 , 37,62,42 : rem 161 

10000 DATA99999 :rem 40 

Hardhat Climber 
(l\rticle 011 page 82.) 

BEFORE TYPING ... 
Before typing in programs, please re.fer to "How 
To Type COMPUTE!'s Gazette Programs," "A 
Beginn er's Guide To Typing In Programs," and 
"Tile Automatic Proofreader'' that appear before 
the Program Listings. 

Program l : 
Hardhat Climber-VIC Version 
0 POKE51 ,192:POKE52 ,29 : POKE55 , 192 : POKE56 , 

29:POKE36869 , 255 : POKE36878 , 15 : POKE36879 
,25 : rem 83 

l Da37154:Pl=3715l: P2~37152:D0 ( 0 ) =-l:DO ( l 

)=l : DI=DO(INT(RND(l)*2)) : rem 54 
2 A$=" >>>> >>>>>>>>>>>>>>>>>{LEFT}{INST}>" 

:DIMB(ll) :G=30720:E2=0 :rem 126 
3 SC=l : CH=2 : El=0 : D(0)=4 : D(l)=2:D(4)=7 : Z=5 

7:E3=l:Q=l0000:J=56 : rem 32 
10 GOSUB100:POKE36869,255 : E4=0 : E5=2 

: rem 246 
15 GOSUB70:H=0:Y=0 :rem 60 
16 S=8143+I NT ( RND(l)*20):IFPEEK (S+2 2 )=620 

RPEEK(S)=59THEN16 :rem 145 
17 T=PEEK (S ) : POKES , 58 : POKES+G,0 : rem 161 
19 V=7712+B(Y) : W=62 : DO=DO(INT(RND(l) *2)) 

: rem 7 
20 SYS828:0NPEEK(l)GOT035,26 , 28 , 31,33 

:rem 110 
21 FORN=lT023 : NEXT:GOT041 : rem 95 
26 IFPEEK(S+22)=ZTHENPOKES,T:POKES+G , D(T-

J) :S=S+22 : GOT040 : rem 84 
27 GOT041 : rem 7 
28 DI=- l : IFPEEK(S+21)<62THENPOKES , T:POKES 

+G , D(T- J) : S=S-l :GOT040 : rem 147 
29 IFT<>ZTHENPOKES,T:POKES+G , D(T- J) : S=S+D 

I : T=PEEK(S) :GOT055 :rem 83 
30 GOT04l : rem l 
31 IFT=ZTHENPOKES , T : POKES+G,D(T- J):S=S- 22 

:GOT040 : rem 78 
32 GOT041 :rem 3 
33 DI=l:IFPEEK(S+23)<62THENPOKES , T : POKES+ 

G,D(T-J):S=S+l:GOT040 : rem 98 
34 GOT029 :rem 11 
35 POKE36876 , 240 : POKES , T:POKES+G , O(T- J ) : S 

=S - 22+DI : T=PEEK(S):POKES , 58:IFT=60THEN 
55 : rem 5 

36 IFPEEK(S+2 2 )=60THENSS=SS+l000 : PRINT " 
{HOME}{RVS}"TAB(8-LEN(STR$(SS)))SS 

: rem 62 
37 FORN=lT05:NEXT : POKES,T:POKES+G , D(T- J) : 

S=S+22+DI :T=PEEK(S):POKES,58 : IFPEEK(S+ 
22)>61THEN55 

38 POKES+G , 0:POKE36876,0:GOT041 : rem 102 
40 POKE36876,200:POKE36876,0:T=PEEK(S):PO 

KES,58 : POKES+G,0 : rem 165 
41 IFT=61THENSS=SS+l50 : PRINT" {HOME} {RVS}" 

TAB(8- LEN(STR$(SS)))SS:H=H+l:T=62:IFH= 
16THEN64 : rem 240 

42 IFT=60THEN55 : rem 133 
43 GOSUB98 : rem 88 
45 POKEV , W: POKEV+G , D(W-J):V=V+DO : W=PEEK (V 

) : POKEV, 60 : POKEV+G , 7 :rem 145 
46 IFD0=22ANDPEEK(V+22)=56THENDO=DO(INT(R 

ND(l)* 2 )) : GOT048 :rem 195 
47 IFW=63THEND0=22 :rem 90 
48 IFW=58THEN55 : rem 149 
49 IFV<8164THEN20 :rem 242 
50 Y=Y+l : IFY=l2THEN55 : rem 11 
51 POKEV,62 :GOT019 : rem 92 
55 POKE36876,0 : S0=250:IFT=60THENT=W 

: rem 138 
56 POKE36874,SO : IFPEEK(S+22)<>56ANDS<8164 

THENPOKES,T : POKES+G,D(T-J):S=S+22 : T=PE 
EK(S):POKES,58:POKES+G,0 :rem 185 

57 FORN=lT017:NEXT:SO=S0 -5:IFSO>l50THEN56 
: rem 137 

58 POKE36874,0 : CH=Cll-l:IFCH=-1THENPOKED, 2 
55:POKE36869 , 240 : PRINT"{CLR}{BLK}"SS:E 
ND : rem 104 

59 PRINT"{HOME}{RVS}"TAB(l4)CH::POKEV , W:P 
OKEV+G , D(W- J):Y=Y+l:IFW=58THENPOKEV , T: 
POKEV+G , D(T-J) : rem 248 

60 IFY>l0THEN15 : rem 130 
61 IFS>8163THENPOKES,T : GOT016 : rem 100 
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62 POKES , 58 : POKES+G,0:GOT019 :rem 234 
64 IFY=llTHEN67 :rem 141 
65 FORN=Y+lTOll:POKE7712+B(N),62 :SS=SS+l0 

0:PRINT"{HOME}(RVS}"TAB(8-LEN(STR$(SS) 
))SS : GOSUB98 :rem 194 

66 POKE36877,250 : FORM=240T0250:POKE36876, 
M:NEXT:POKE36876,0 : POKE36877,0 : NEXT 

: rem 113 
67 E2=E2+ . 05:SC=SC+l:El=El+l:IFE1>8THENE1 

=8 : rem 227 
68 GOT015 :rem 13 
69 GOT069 :rem 23 
70 PRINT"(CLR}(PUR}";:FORN=lT02l : PRINTA$: 

NEXT:PRINTA$"(HOME}" : B$=">888888888888 
88888888" :rem 108 

71 PRINT"(2 DOWN}"TAB(6)"?»»»»?(RED}" 
: PRINTTAB(6)"9(PUR}88888888{RED}9 ": PRI 
NTTAB(6)"9>>>>>>>>9" : PRINTTAB(6)"9>>>> 
>>>>9 {PUR}" : rem 12 

72 FORN=lT03 : PRINTB$ "{4 DOWN}":NEXT:PRINT 
B$"{HOME}";:POKE8185 , 62 :rem 162 

73 PRINT"{RVS}"TAB(8- LEN(STR$(SS)))SS;TAB 
(14)CH;TAB(l7}SC : POKE7697 , 163:FORN=0TO 
ll:POKE7712+B(N},60 : rem 61 

74 POKE7712+B(N)+G,7:NEXT:FORN=7834T08164 
STEP110 :IFN=8164THEN80 :rem 73 

75 FOR02 1T03 :rem 230 
76 R=N+l+INT(RND(l}*20):IFPEEK(R}<>56THEN 

76 :rem 17 
77 FORM=RTOR+88STEP22:POKEM,57:POKEM+G, 2 : 

NEXT:IFO>lANDRND(l)<E2THENPOKER+(INT(R 
ND(l}*2)+2)*22,63 :rem 203 

78 IFRND(l}<.5ANDPEEK(R- 22)=62THENPOKER- 2 
2,63 : rem 170 

79 NEXT :rem 175 
80 FORO•lTOEl :rem 37 
81 RmN+3+INT(RND(l}*l6}sIFPEEK(R)<>560RPE 

EK(R-22)<>620RPEEK(R+l)=620RPEEK(R-l)a 
~2THEN85 srem 198 

84 POKER,62 :POKER- 22,63 : rem 98 
85 NEXT : rem 172 
86 FORO=lT04 :rem 233 
87 R=N-2l+INT(RND(l)*20):IFPEEK(R)<>620RP 

EEK(R+22)=62THEN87 : rem 227 
88 POKER,6lsPOKER+G , 0:NEXT:NEXT :rem 255 
89 POKE7710,63 : POKE7715,63 : POKE7731 , 63:PO 

KE7738,63 :rem 125 
90 FORN=7812T08142STEP110:POKEN,63:NEXT:F 

ORN=7833T08163STEP110:POKEN,63 : NEXT : RE 
TURN : rem 85 

98 IFSS>=Q*E3THENCH=CH+l:E3=E3+.l:PRINT" 
{HOME} (RVS}"TAB(l4)€H :rem 25 3 

99 RETURN : rem 82 
100 DATA,l ,21,22 ,23 , 24,42 ,43 ,44,45,46 ,47 

: rem 197 

101 DATA255 , 255,153 , 102,102 , 153,255,255 , l 
95,255,255 , 195,195 , 255,255 , 195 , 60 , 60, 
25 ,255,188 :rem 64 

102 DATA60 ,36 , 231 , 3 , 4,24,24,60 , 126,126,60 
,60,66,165,153,153,165,66,60,,24,36,1 
26 ,1 26,126 : rem 11 

103 DATA126 ,,,, ,,,, ,,,,,, , ,, : rem 51 
106 DATA169,,133,l,169 , 255,141 , 34,145,169 

,32,44,31,145,208,5,169,1,133,1,96,16 
9,8,44 :rem 98 

107 DATA31,145,208,5,169,2,133 ,l,96, 169,l 
6,44,31,145 , 208 , 5,169,3 , 133 , 1,96,169 , 
4,44,31 :rem 142 

108 DATA145 , 208, 3 , 133,l,96,169,127,141,34 
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, 145,169,128 , 44,32,145,208 , 4,169,5,13 
3,1 ,96 : rem 102 

109 FORN=0T011 :READB(N) :NEXT:FORN=7616T07 
679:READM : POKEN,M:NEXT : rem 61 

110 FORN=828T0899 : READM : POKEN,M:NEXT:RETU 
RN :rem 89 

Program 2: 
Hardhat Cllmber-64 Version 
1 PRINT"{CLR}(7 DOWN}{l2 RIGHT}HARDHAT CL 

IMBER" : POKE53280 ,l : POKE53281,l:GOSUB780 
: rem 76 

2 POKE52,48 : POKE56,48 : CLR :rem 231 
5 PRINT"{CLR}" :rem 153 
6 PRINT"{? DOWN}{l2 RIGHT}HARDHAT CLIMBER 

" :rem 212 
10 POKE53280 , l :POKE53281,l :rem 184 
20 00(0)=-l :DO(l)=l:DI=DO(INT(RND ( l) *2)) 

: rem 180 
30 A$x ">>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

>>>>>(LEFT} {INST}> II: OIMB ( 11) :G=54272: E 
2=0 : rem 19 

40 SC=l:CH=2 : El=0:0(0)=4:0(1)=2 : 0(4)=7:Z= 
57:E3=l : Q=l0000:J=56 : rem 81 

44 FORI=GTOG+24 : POKEI , 0:NEXT : rem 30 
45 POKEG+24,15:POKEG+5,17 : POKEG+6,240:POK 

EG,100 :rem 230 
50 GOSUB710 : E4=0 : E5=2 : rem 192 
60 GOSUB500:H=0:Y=0 :rem 106 
70 S=l905+INT(RND(l)*38) :IFPEEK(S+40)•620 

RPEEK(S)=59THEN70 :rem 153 
80 T=PEEK(S):POKES , 58 :POKES+G , 0 :rem 161 
90 V=ll23+B(Y):W=62:DO=DO(INT(RND(l)*2)) 

:rem 252 
100 JV=255-PEEK(5632l): GETQ$ :rem 61 
101 IFJV=lTHENJV=4 : GOT0109 :rem 124 
102 IFJV=4THENJV=3:GOT0109 : rem 127 
103 IFJV=8THENJV=5:GOT0109 :rem 134 
104 IFJV=2THEN109 : rem 252 
105 IFJVAND16=16THENJV=l :GOT0109 : r em 237 
108 JV=0 :rem 166 
109 ONJVGOT0210 , 120,140,170 ,190 : rem 173 
110 FORN=lT023 :NEXT:GOT0260 : rem 193 
120 IF PEEK( S

0

+40 )=ZTHENPOKES, T: POKES+G, D(T 
- J) : S=S+40:GOT0250 : rem 178 

130 GOT0260 :rem 101 
140 DI =-l:IFPEEK(S+39)<62THENPOKES,T:POKE 

S+G , D(T- J):S=S-l:GOT0250 :rem 250 
150 IFT<>ZTHENPOKES,T : POKES+G,D(T- J) : S=S+ 

DI :T=PEEK(S) : GOT0360 :rem 173 
160 GOT0260 :rem 104 
170 IFT=ZTHENPOKES,T : POKES+G,D(T- J) : S=S- 4 

0:GOT0250 :rem 181 
180 GOT0260 :rem 106 
190 DI=l:IFPEEK(S+41)<62THENPOKES , T:POKES 

+G,D(T- J):S=S+l:GOT0250 : rem 201 
200 GOT0150 :rem 97 
210 POKEG+l , 17 : POKEG+4,17 : rem 156 
215 POKES , T:POKES+G, D(T- J):S=S- 40+DI:T=PE 

EK(S):POKES ,58:IFT=60THEN360 : rem 43 
220 IFPEEK(S+40)=60THENSS=SS+l000:PRINT" 

{HOME} {RVS}"TAB(8-LEN(STR$(SS)))SS 
:rem 105 

230 ~ORN=lT05 : NEXT:POKES,T:POKES+G,D(T-J) 
.s-s+40+DI:T=PEEK(S} : POKES,58:re m 204 

235 I FS>l9430RPEEK(S+40)>61THEN360 
: rem 241 

240 POKEG+4,16:POKES+G , 0:GOT0 260 : rem 147 
250 POKEG+l , 9:POKEG+4 , 17:POKEG+4,16:T•PEE 

K(S)1POK~S,58tPOKES+0,0 srem 134 



260 I FT <>61THEN270 :rem 36 
265 SS=SS+l50:PRINT"{HOME}{RVS}"TAB(8-LEN 

(STR$(SS)))SS:H=H+l : T=62:IFH=l6THEN44 
0 :rem 160 

270 IFT=60THEN360 :rem 231 
280 GOSUB690 :rem 185 
290 POKEV,W:POKEV+G,D(W- J):V=V+DO : W=PEEK( 
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300 IFD0=40ANDPEEK (V+40) =5 6THENDO=DO( INT ( 
RND(l) * 2)):GOT0320 :rem 21 

310 IFW=63THEND0=40 :rem 131 
320 IFW=58THEN360 : rem 237 
330 IFV<l944THEN100 : rem 73 
340 YaY+l:IFY=l2THEN60 : rem 57 
350 POKEV , 62 : GOT090 :rem 141 
360 POKEG+4, 16 : S0=250 : IFT=60THENT=W 

:rem 136 
361 FORQQ=lT030:NEXT :rem 16 
365 Tl=T :rem 180 
370 POKEG+l , SO:POKEG+4,33:IFPEEK(S+40)<>5 

6ANDS<l944THEN375 :rem 227 
372 GOTO 380 :rem 112 
375 POKES , T : POKES+G,D(T-J):S=S+40 : T=PEEK( 

S) : POKES,58:POKES+G,0 :rem 122 
380 FORN=lT017:NEXT:SO=S0- 5 : IFSO>l50THEN3 

70 :rem 231 
390 POKEG+4,16 : CH=CH- l:IFCH=-1THENPOKE532 

72,2l : GOT01000 :rem 2 
400 PRINT" (HOME}(RVS}"TAB(25)CH : POKEV,W:P 

OKEV+G , D(W- J) : Y=Y+l : rem 43 
405 IFWc58THENPOKEV,Tl:POKEV+G , D(Tl-J) 

:rem 124 
410 IFY>l0THEN60 :rem 177 
420 IFS>l943THENPOKES ,T:GOT070 :rem 146 
430 POKES ,58: POKES+G ,0: GOT090 : rem 24 
440 IFY=llTHEN470 :rem 233 
450 FORN=Y+lTOll:POKE1123+B(N),62 : SS=SS+l 

00:PRINT"{HOME}(RVS}"TAB(8- LEN(STR$(S 
S) ) ) SS : rem 187 

455 GOSUB690 : NEXT :rem 54 
460 POKEG+4,33 : FORM=9T0176STE P2:POKEG+l ,M 

:NEXT : POKEG+4 , 32 : rem 50 
4 70 E2=E2+ .05: SC=SC+l : El=El+l :IFE1>8THENE 

1=8 : rem 17 
480 GOT060 : rem 59 
490 GOT0490 :rem 115 
500 PRINT"(CLR)(PUR}";:FORN=lT022:PRINTA$ 

: NEXT : PRINTA$"(HOME}" : rem 220 
~05 8$=">88888888888888888888888888888888 

888888" :rem 15 
510 PRINT" (3 DOWN}"TAB(l5)"?>»»»>? 

(RED}":PRINTTAB(l5)"9{PUR}88888888 
(RED} 9" : rem 121 

~ 15 PRINTTAB(l5)"9>>>>>>>>9" : PRINTTAB(l5) 
"9>>>>>>>>9(PUR}" : rem 243 

520 FORN=lT03 : PRINTB$ "( 4 DOWN }":NEXT : PRIN 
TB$ "(HOME}";: POKE1983 ,62 :rem 207 

530 PRINT "{RVS} "TAB(8-LEN(STR$(SS)))SS;TA 
B(25)CH;TAB(3l)SC:POKE1054,163 

: rem 157 
535 FORN=0TOll : POKE1123+B(N) , 60 : rem 18 
540 POKE1123+B(N)+G , 7:NEXT : FORN=l344T0194 

4STEP200 : IFN=l944THEN600 : rem 143 
550 FORO=lT03 :rem 20 
560 R=N+l+INT(RND(l)*38) : IFPEEK(R)<>56THE 

N560 :rem 118 
570 FORM=RTOR+l60STEP40 : POKEM,57: POKEM+G , 

2 : NEXT :rem 3 
575 IFO>lANDRND(l ) <E2THENPOKER+(INT(RND(l 

)*2)+2)*40,63 :rem 132 

580 IFRND(l)< . 5ANDPEEK(R- 40)=62THENPOKER-
40, 63 : rem 216 

590 NEXT : rem 221 
600 FORO=lTOEl :rem 83 
610 R=N+3+INT(RND(l)*36) : rem 50 
615 IFPEEK(R)<>560RPEEK(R-40)<> 620RPEEK(R 

+1)=620RPEEK(R-1)=62THEN630 : rem 82 
620 POKER , 62 : POKER-40,63 :rem 142 
630 NEXT :rem 216 
640 FORO=lT04 : rem 21 
650 R=N-39+INT(RND(l)*38) : IFPEEK(R)<>620R 

PEEK(R+40)=62THEN650 : rem 77 
660 POKER,6l:POKER+G,0:NEXT:NEXT : rem 43 
670 POKE112 2,63:POKE1125 , 63 : POKE1161 , 63 : P 

OKE1166 , 63 :rem 129 
680 FORN=l304T01904STEP200 : POKEN,63 : NEXT: 

FORN=l343T01943STEP200:POKEN, 63:NEXT 
: rem 90 

685 RETURN : rem 131 
690 IFSS>=Q*E3THENCH=CH+l:E3=E3+l : PRINT" 

(HOME} ( RVS} " TAB ( 25 ) CH : rem 45 
700 RETURN :rem 119 
710 DATA , l , 39,40 , 41,42,78, 79,80,81,82,83 

:rem 2 31 
720 DATA255 ,255,1 53 ,102,102,1 53 ,2 55 , 255 ,l 

95,255,255,195 , 195,255,255,195,60,60 
: rem 31 

725 DATA25 ,255,188 : rem 180 
730 DATA60 , 36,231,3,4,24,24,60,126,126, 60 

, 60 ,66,165,1 53 ,1 53 , 165 ,66 , 60, , 24, 36 
: rem 19 5 

735 DATA126 , 126 , 126 :rem 220 
740 DATA126 ,,,,,,,,,,,,,,,,, :rem 58 
750 DATA169, , 133,l,169 ,255 ,1 41,34 , 145 , 169 

, 32 ,44, 31 ,145 , 208,5,169 , 1 , 133,1,96 
: rem 163 

755 DATA169 , 8 ,44 :rem 83 
760 DATA31,145 , 208 , 5 , 169 , 2,133,l , 96 , 169,l 

6,44,31,145,208,5,169,3,133,1,96, 169 
:rem 15 

765 DATA4 , 44,31 : rem 20 
770 DATA145,208,3,133 , l,96,169,127,141, 34 

, 145 , 169,128,44,32,145,208,4,169, 5 
: r e11'1 176 

775 DATA133 ,l , 96 :re m 76 
776 FORN=0TOll :READB(N) : NEXT :rem 251 
777 RETURN : rem 133 
780 FORI=0T011 : READX: NEXT: PRINT" ( 9 DOWN} 

{9 RIGHT} REDEFINING CHARACTERS" 
:rem 204 

782 POKE56334 , PEEK(56334 )AND254 : POKE1,PEE 
K(l)AND251 :rem 194 

783 FORI=l2288T012288+256*8:POKEI , PEEK(I+ 
40960) : NEXT! : rem 115 

784 POKE1 , PEEK(l)OR4:POKE56334,PEEK(56334 
)ORl :rem 146 

785 FORI= l2288+56* 8T012288+63*8+7 : READM:P 
OKEI ,M : NEXTI :rem 158 

786 POKE53272,(PEEK(53272)AND240)+12 
: rem 196 

300 RETURN : rem 120 
1000 PRINT"{ CLR}YOUR SCORE IS ":SS 

: rem 109 
1010 PRINT"{6 DOWN}DO YOU WISH TO PLAY AG 

AIN (Y/N) ? "; : rem 158 
1020 GETA$:IFA$=""THEN1020 : rem 169 
1030 IFA$="Y"THENPOKE53272,(PEEK(53272)AN 

D240 ) +12 : GOT02 : rem 133 
1040 IFA$ <> " N"THEN1020 : rem 183 
1050 SYS2048 : rem 147 
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Cave-In For 64 
(Article 0 11 pnge 80.) 

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. 

l POKE56,28:CLR : DEFFNW(X) =PEEK(3 715l)AND3 
2 : 8=36865:GOSUB6 : rem 186 

2 PRINT" (CLR) (WHT) "SPC( 73) "CAVE- IN"SPC( 10 
l)"(BLK)Fl FOR HELP" : GOT056 : rem 101 

3 A$="+01-22-01+22+0l":F=A+VAL(MID$(A$,D* 
3+1,3))*V : rem 248 

4 X=VAL(MID$(A$ , D*3+4 ,3)):L=F+X : R=F-X : RET 
URN : rem 118 

5 PRINTSPC(230)"V" :RETURN :rem 194 
6 Y=30:POKED+l4 , 42 : POKEB+l,150 : GOT08 

:rem 112 
7 Y=28 : POKED+l4,107 : POKEB+l,22 : POKEB,25 : P 

OKEA,VAL(MID$("235241243242" ,D*3+1,3)) 
:rem 146 

8 POKE648, Y: H'FNW (W)THENRETURN : rem 249 
9 GOTOS : rem 170 
10 PRINTS PC ( 207) "M{ DOWN) ( LEFT)gM3( DOWN) 

{LEFT } N" : RETURN : rem 186 
11 PRINTSPC(l6l) 11 M(DOWN)M(DOWN){LEFT) 

gM3{ DOWN)(LEFTTEM8{ DOWN){LEFT) 
EM8{2 DOWN){2 LEFT)~{UP)~11 :RETURN 

: rem 79 
12 PRINTSPC(92)W$MID$(X$ , 37) 11 {2 DOWN} 

{3 LEFT)N(UP)N(UP)N 11 : RETURN : rem 81 
13 PRINT" {DOWN) {RIGHTT"W$MID$ ( X$, 19) II 

(2 DOWN)(3 LEFT)~(UP)~(UP }~11 :RETURN 
:rem 34 

14 PRINT 11 M11 X$"{LEFT)N":RETURN :rem 72 
15 PRINTSPC( 209)" N(DOWN){LEFT}EG8(DOWN) 

(LEFT}M" : RETURN :rem 191 
16 PRINTSPC(l88)"N(UP}N(2 DOWN)(2 LEFT} 

EG8(DOWN}(LEFTTEG8(DOWN}(LEFT) 
EG8{DOWN}(LEFT)~(DOWN)~" : RETURN 

:rem 87 
17 PRINTS PC (l46)"N(UP)N(UP}N(3 DOWN) 

( 3 LEFT }EG 8 "MID$ ( Y$-;-40) W$: RETURN 
: rem 55 

18 PRINTSPC( 83 )"N(UP}N(UP}N(3 DOWN} 
( 3 LEFT} EG3 "MID$ (Y$, 22 )W$ :RETURN 

: rem 8 
19 PRINTSPC( 20) "N 11 Y$"M(HOME}" : RETURN 

- - : rem 93 
20 PRINTS PC ( 229) "P (DOWN} (LEFT) ET8": RETU 

RN - : rem 66 
21 PRINTSPC(205) "ET8P(DOWN} {LEFT)EM8 

(DOWN){2 LEFTH@8@" : RETURN :rem 141 
22 PRINTSPC(l58)"E2 ¥8P"MID$(X$ ,40)" 

(3 LEFTH3 T8" :RETURN :rem 153 
23 PRINTSPC(89)"E2 T8P"MID$(X$,22) 11 

(3 LEFT}E3 T8":RETURN :rem 109 
24 PRINT" {DOWN) P 11 MID$ (X$, 4) 11 (LEFT}ET8": 

RETURN - : rem 225 
25 PRINTSPC(231) 11 0{DOWN}{LEFT)ET8 11 :RETU 

RN - : rem 63 
26 PR! NTSPC(210)"0ET3{DOWN}(2 LEFT} 

EG8(DOWN}( LEFTT~E@8 ":RETURN 
: rem 157 
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27 PRINTSPC(l68)"0g2 T3{DOWN){3 LEFT} 
gG8"MID$(Y$ ,43T"E3 T8 11 :RETURN 

:rem 88 
28 PRIN'rSPC (l05)"og2 T3{DOWN }{3 LEFT} 

gG3 11 MID$(Y$,25T"E3 T8 ": RETURN 
:rem 80 

29 PRINTSPC(42)"0"MIO$(Y$,4) 11 gT8 11 :RETUR 
N - :rem 213 

30 PRINTSPC(230) "ETa(DOWN} {LEFTHT3 11
: 

RETURN :rem 14 
31 PRINTSPC (207)"E3 T8(2 DOWN}(3 LEFT} 

E3 @8 ":RETURN : rem 237 
32 PRINTSPC(l6l)MID$(Z$,13)SPC(l47)MID$(Z 

$ ,13): RETURN :rem 104 
33 PRINTSPC(92)MID$(Z$,7) 11 (DOWN}"SPC(251) 

MID$(Z $ ,7):RETURN : rem 51 
34 PRINTSPC(23)Z$SPC(l54)SPC(245)Z$ 11 

{HOME} 11
: RETURN : rem 160 

35 PRINT"{CLR}(WHT} ": FORV=0T05 :GOSUB3:IFP 
EEK(F) = 32THENPRINT"(HOME} 11 :0NVGOSUB34, 
33,32,31,30 : GOT041 : rem 226 

36 PRIN'r" (HOME}" : IFPEEK( L)=32THENONV+lGOS 
UB14,13,12,ll,10,5:GOT038 :rem 86 

37 ONV+lGOSUB24,23,22 , 21,20 , 5 :rem 62 
38 PRINT"{HOME}":IFPEEK(R)=32THENONV+lGOS 

UB19,18,17,16 ,1 5,5 : GOT040 : rem 112 
39 ONV+lGOSUB29,28,27,26 , 25 ,5 :rem 89 
40 NEXT : rem 163 
41 GOSUB77 : WaPEEK(371 5l ) : IFY=3 0GOT044 

:rem 251 
42 IF(WAND32 ) =0THENPOKEB , Z: GOSUB6:POKEA,X 

:rem 134 
43 GOT0 41 :rem 5 
44 IFK=0ANDP<TITHENX=PEEK(B)+l : POKEB,X : P= 

TI+40 : IFX=l22THENRETURN :rem 167 
45 IF(WAND4 )GOT05 1 :rem 70 
46 V=l:GOSUB3:IFPEEK(F)<>32THENA=F:POKE30 

720+A,l:GOT035 :rem 123 
47 IFA=7397ANDK=0THENRETURN :rem 236 
48 IFPEEK(A)<>l3GOT051 :rem 47 
49 K=K- l : PRINTSPC(ll6) 11 MAN FOUND"SPC(34) 11 

MEN LEFT= 11 K: POKEA,160 :rem 178 

50 IFK=0THENPRINTSPC(72)"CAVE- IN11 :IFGTHEN 
O=l :rem 43 

51 IF(WAND16) =0THEND=VAL(MID$(D$ , D+3,l)) : 
GOT03 5 :rem 229 

52 POKE37154,127 : X=PEEK(37152)AND128 : POKE 
37154,255 : IFX=0THEND=VAL(MID$(D$ , D+l ,l 
)):GOT035 :rem 11~ 

53 IF(WAND8)=0THEND=VAL(MID$(D$,D+4,l)):G 
OT035 :rem 185 

54 IF(WAND32) =0AND0=0THENZ=PEEK(B):X=PEEK 
( A): GOSUB7 :rem 201 

55 GOT041 :rem 8 
56 D=3: D$= "+02-44-02+44":PRINTSPC{91) 11 

{WHT}MINE BEING DUG : rem 131 
57 POKE648 , 28 : A=7397 : X$="{21 SPACES} 11 : PRI 

NT" { CLR} {RVS} { CYN) "X$ ;: FORW=l T021 
: rem 142 

58 PRINT"{ OFF }{BLU) 11 X$ 11 {CYN}(RVS} ";:NEXT 
: PRINTX$" (HOME}":POKE7673 ,160 : POKE3839 
3,3:PRINTSPC(l4l)"{WHT}E : rem 131 

59 GOSUB77:X=INT(RND(l)*4):Y=X :rem 83 
60 W=A+VAL(MID$(D$ , X*3+1,3)) : rem 237 
61 IFPEEK(W)=32THENZ=0 : POKEW,X:POKEA+VAL( 

MID$(D$,X*3+1,3)) /2 ,160 : A=W : GOT059 
: rem 15 

62 X=(X+l)*-(X<3) : IFX<>YGOT060 : rem 4 
63 X=PEEK(A):POKEA,160:IFZ=0THENPOKEA,13 : 

Z=l:K=K+l : rem 76 



64 IFX<>5THENA=A- VAL(MID$(D$,X*3+1,3)):GO 
T059 :rem 131 

65 W$="M{DOWN}M{DOWN}M":X$="{DOWN}{LEFT} 
EM8{DOWN} {LEFTHMHDOWN} {LEFT} 
EM8{DOWN} {LEFT}EM8{DOWN} {LEFT} 
EM8(DOWN}{LEFT}EM8{DOWN}{LEFT} 
EM8(DOWN}(LEFT}EM8{DOWN}(LEFT} 
EM8[DOWN}(LEFT}EM8{DOWN}{LEFT} 
EM8(DOWN}{LEFT}EM8{DOWN}{LEFT} 
EM8{DOWN}{LEFT}EM8{DOWN}{LEFT} 
EMH DOWN} {LEFT HMH DOWN} {LEFT} 
EM8{DOWN}{LEFT}EM8{DOWN){LEFT} 
EM8{DOWN} :rem 101 

66 Y$=" {DOWN} {LEFTJEG8 {DOWN} {LEFT}EG8 
{DOWN}(LEFT}EG8{DOWN}{LEFT}EG8 
(DOWN}(LEFT}EG8(DOWN}(LEFT}EG8 
{DOWN}(LEFT}EG8(DOWN}(LEFT}EG8 
(DOWN} {LEFT}EG8{ DOWN} (LEFT JEG8 
{DOWN}{LEFT}EG8{DOWN}{LEFT}EG8 
{DOWN}(LEFT}EG8{DOWN}{LEFT}EG8 
{DOWN}{LEFT}EG8{DOWN}(LEFT}EG8 
(DOWN}(LEFT}EG8{DOWN}{LEFT}EG8 
{DOWN}(LEFT}EG8{DOWN}(LEFT} :rem 31 

67 D$= " 301230l":GOSUB6:Z$="El9 T8":POKE 
A, 209 : GOSUB35 :rem 133 

68 GOSUB7:POKE217 , 156:POKE218,156 :rem 188 
69 PRINT"{HOME}{RVS}{CYN}PRESS THE FIRE B 

UTTON{OFF}(RIGHT}{WHT}TWICE=PLAY - ONC 
E=END : rem 91 

70 FORW=37933T038329STEP22 : FORX=0T018:POK 
EW+X,l :NEXT:NEXT :rem 187 

71 GOSUB77:IFFNW(X)GOT071 :rem 84 
72 GOSUB6:PRINT"{CLR} :rem 155 
73 IFFNW(X)=0GOT073 :rem 157 
74 FORW=0T030:IFFNW(X)=0GOT088 :rem 143 
75 NEXT :rem 171 
76 POKE56 , 30:CLR:END :rem 194 
77 GETA$:IFA$<>CHR$(133)THENRETURN :rem 83 
78 POKEB,25:GOSUB6:PRINT"{CLR}PICK ONE 

{BLK}":PRINT"(DOWN} Fl=NOVICE":PRINT" 
(DOWN} F3=ADVANCED :rem 20 

79 PRINT"{DOWN} F5=0LD MAP":PRINT"{DOWN} 
{SPACE} F7=END": PRINT" {DOWN} (WHT} *CURRE 
NT LEVEL :rem 56 

80 PRINT"(3 DOWN}GOAL-(BLK}FIND THE MINER 
S"SPC{7)"AND GET BACK :rem 112 

81 PRINT"(WHT){2 DOWN}JOYSTICK-{BLK}MOVE" 
: PRINT"SEE MAP Of : rem 152 

82 PRINT" SEE LEFT<W>SEE RIGHT"SPC( 11) "V"S 
PC(l8)"SEE BACKTHOME}(WHT}" : IFGTHENPRI 
NT"{3 DOWN}*":GOT084 :rem 88 

83 PRINT"(DOWN}* : rem 85 
84 GETA$ : IFA$ <> '"'TH ENW=ASC (A$ )-132 : ONABS ( 

W)GOT086,87,68,72 :rem 118 
85 GOT084 : rem 18 
86 Ga0 : GOT088 : rem 5 
87 G=l :rem 36 
88 0=0 : K=0:PRINT"(CLR}":GOT056 : rem 154 

Alpha-Shoot 
(Article 011pnge118.) 

Program I: Alpha-Shoot -VIC version 
5 PRINT"(CLR}":Y=7900:SV=36878:SS=36876:C 

L=36879:POKECL,78:POKESV,14 : rem 225 
7 H=8108:CL=30720:J=37137:POKE650,128:POK 

E651 , l :rem 130 

8 DIM AB(26) : FORX=lT026:AB(X)=32 : NEXTX 
: rem 25 

10 GOSUB200 : rem 115 
12 GOSUB40 :rem 71 
14 GOSUB215:FORX=8120T0814l:POKEX , 67:POKE 

X+30720,3:NEXTX :rem 225 
16 GOSUB250:GOSUB265 :rem 213 
30 GOSUB435 : GOT016 :rem 89 
40 PRINT"{CLR} " :RESTORE : Y=7900 :rem 198 
42 READL:IFL=0THEN90 :rem 232 
43 POKE Y,L :rem 103 
50 POKEY,L:READ P:POKESS,P:READ D :rem 48 
60 FORX=lTOD : NEXTX : POKESS,0 : rem 54 
70 Y=Y+l : FORX=lT010:NEXTX : IFL=32THENY=Y-l 

:rem 161 
80 IFY=7922THENY=7952 :rem 253 
85 GOTO 42 : rem 12 
90 READA$:IFA$="0"THEN100 : rem 137 
92 READP : READD :rem 113 
95 PRINT"(4 RIGHT}"A$ : POKESS ,P : rem 163 
97 FORX=lTOD:NEXTX : POKESS,0:FORX=lT010:NE 

XTX : PRINT"(HOME}" : GOT090 :rem 246 
100 FORX=lT01500:NEXTX:RETURN :rem 146 
170 DATA 1,135,310,2,135,310,3,175,310,4, 

175 , 310 , 5 , 183,310,6,183,31~ : rem 239 
173 DATA 7,175,615,8,163,310,9,163,310,10 

,159 ,310,11,159,310 : rem 131 
175 DATA 12,147,120,13,147,120,14,147 , l20 

,15,147,120,16,135,602 :rem 5 
177 DATA17 ,175,310,18,175,310,19,163,601, 

20,159 , 310 
170 DATA21,159,310,22,147,601 , 23,175 , l21 

:rem 221 
179 DATA 32 ,1 75,121,32,175,231,24 , 163,601 

,25,159,310,32,159,310 :rem 26 
181 DATA 26,147 , 605,0 :rem 7 
183 DATA"NOW",135 , 310,"{4 RIGHT}I",135,31 

0,"(6 RIGHT}KNOW",175,310 : rem 11 
184 DATA"{ll RIGHT}MY",175 , 310 :rem 105 

185 DATA"{DOWN}{4 RIGHT}A",183,310," 
(DOWN} ( 5 RIGHT} B" , 183, 310 , ''(DOWN} 
(6 RIGHT}C'S",175,610 :rem 158 

187 DATA"(2 DOWN}NEXT",163,310,"(2 DOWN} 
{5 RIGHT}TIME ", 163,310 ,"{ 2 DOWN} 
(10 RIGHT}WON ' T", 159,310 :rem 107 

189 DATA"(3 DOWN}YOU",159,310 , "{3 DOWN} 
{4 RIGHT}SING",147,310 ,"{ 3 DOWN} 
{9 RIGHT}WITH",147,310 :rem 247 

190 DATA"{5 DOWN}(5 RIGHT}ME",135,630,"0" 
: rem 154 

200 PRINTTAB(5):PRINT"ALPHA-SHOOT" 
:rem 167 

202 LE=-1 : KR=0 : rem 4 
204 PRINT "{2 DOWN}WHICH GAME- 1 , 2,3,0R 4" 

: rem 50 
205 POKE198 ,0:WAIT198,l:GETA$ : :rem 235 
206 !FA$=" l "THEN2ll : rem l 
207 IFA$="2"THENLE=0 : GOTO 211 :rem 116 
208 IFA$="3 "THENLE=l :GOTO 211 : rem 119 
209 IFA$="4"THENLE=2 : GOTO 211 :rem 122 
210 GOT0205 :rem 99 
211 RETURN : rem 116 
215 R$="ABCDEFGHIJKLMNOPQRSTUVWXYZ" 

:rem 110 
225 PRINT"(CLR}" : POKEH,83:POKE36879,10 : GO 

SUB228 : POKE7703+V,R:RETURN : rem 245 
228 R=INT(LEN(R$)*RND(l)+l) : P=ASC(MID$(R$ 

, R,l)) - 64 :rem 31 
229 IFLE=lTHEN232 : rem 241 
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230 R$=LEFT$(R$ , R-l)+RIGHT$(R$ , LEN (R$)-R) 
:rem 31 

232 R=P : V=INT(RND(l)*350+1) :rem 3 
236 IFLE=0THENKR=KR+l : R=KR : rem 144 
237 IFLE=lTHENWAIT198 , l : GETB$ : R=ASC(B$)-6 

4 :rem 251 
238 IFR>260RR<lTllENR=l : rem 115 
239 RETURN : rem 126 
250 POKE37139,0 : X=(PEEK(37137)AND60)/4 

: rem 96 
252 POKE37154 , 127 : J=PEEK{37152)AND128 : POK 

E37154,255 :rem 110 
255 IFXQllTHEND=-l : GOSUB275 :rem 136 
257 IFJ=0 THEND= l : GOSUB275 : rem 29 
259 IFX=7THENGOSUB300 : rem 61 
260 RETURN :rem 120 
265 GETA$ : IFA$=" "THENGOT0270 : rem 146 
266 IFA$="C"THEND=-l : GOSUB275 : rem 188 
267 IFA$="B"THEND=+l : GOSUB275 : rem 186 
268 IF/\$=" "TMENGOSUB300 : rem 87 
270 RETURN : rem 121 
27 5 X=H+D : IFX<80980RX>8119THENRETURN 

:rem 57 
276 POKESS ,1 30 : POKEH , 32:POKEX,83 : H=X 

: rem 229 
278 POKESS,0:RETURN : rem 236 
300 G=H : FORU=lT019 : G=G-22:IFPEEK(G)<>32TH 

ENPOKEG , 32 : POKEG+22 ,32 : GOT0350 : rem 92 
305 POKESS , U+220 : POKEG , 30 : IFU>lTHENPOKEG+ 

22 , 32 :rem 62 
306 GOSUB435:NEXTU : POKESS ,0:POKEG ,32: RETU 

RN : rem 73 
350 POKESS,0:POKE36877,220:FORL=l3T00STEP 

-l : POKE36878 ,L : POKE36879,40 : GOSUB375 
: rem 208 

355 NEXTL : POKE36877 ,0:POKE36878 ,14 : GOSUB3 
90 :rem 92 

357 POKE36879 , 10 : GOSUB228 : POKE7703+V, R:RE 
TURN :rem 21 

37 5 POKEG ,90: POKEG+22 ,42 : POKEG-22,42:POKE 
G+l ,4 2 : POKEG-l ,42 :rem 140 

377 POKEG+23,77:POKEG- 23,77:POKEG- 21,78 : P 
OKEG+21,78 : rem 209 

379 POKEG,32 : POKEG+22 ,32:POKEG-22 , 32:POKE 
G-l , 32:POKEG+l , 32 : rem 136 

381 POKEG-23 , 32 : POKEG+23,32:POKEri- 21,32:P 
OKEG+2 1, 32 : RETURN : rem 192 

390 AB( R )=R : FORX=l'r022 : POKE814l+X , AB(X) : P 
OKE814l+X+30720 ,7 : rem 149 

392 NEXTX : FORX=23T026:POKE8150+X,AB(X) : PO 
KE8150+X+30720,7:NEXT : rem 42 

394 FORX=lT026 :I FAB(X )=32THENRETURN 
:rem 254 

395 NEXTX : FORX=lT026:AB(X)=32:NEXTX:POKE3 
6879 , 78 : FORW=lT01000 : NEXTW : GOSUB40 : RO 
N :rem 127 

435 IFLE<2THENRETURN :rem 57 
436 Q=V+7703 : IFPEEK(l62)<41 THEN RETURN 

:rem 5 
440 IFQ>8074THENPOKEQ , 32:V=2 :RETURN 

:rem 226 
442 POKEQ , 32 : POKEQ+l , R: V=V+l : POKE162 ,0 

: rem 28 
445 RETURN :rem 125 

Program 2: Alpha-Shoot - 64 Version 

4 POKE53280 , 6 : POKE53281 , l : FORT=54272T0542 
96 : POKET , O: NEXTT : rem 248 
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5 PRINT"{CLR}":Y=l424 : HF=54273:LF=54272:C 
L=54272 : POKE54296 ,l~ : POKE54277,66 

:rem 100 
6 POKE54278 , 68 : POKE54284 , 17 :POKE54285,250 

: POKE54279 , 100 : POKE54280 , 100 : rem 155 
7 H=l798 : POKE650 , 128 : POKE651 ,l : rem 194 
8 DIM AB(26):FORX=lT026 : AB(X)=32 : NEXTX 

:rem 25 
10 GOSUB200 : rem 115 
12 GOSUB40 :rem 71 
14 GOSUB215 : FORX=l824T01863 :POKEX , 67 : POKE 

X+54272 , 3 : NEXTX :rem 241 
16 GOSUB250 : GOSUB265 :rem 213 
30 GOSUB435 : GOT016 : rem 89 
40 PRINT"( CLR}" : RESTORE : POKE53281 ,l : Y=l55 

l : rem 139 
42 READL:IFL=0THEN90 : rem 232 
43 POKE Y, L: POKEY+CL , 2 : rem 65 
50 READHP: POKEHF, HP:READ LP : POKELF, LP : REA 

DD:POKE54276,17 :rem 40 
60 FORX=lTOD : NEXTX : POKE54276 , 16 : rem 207 
70 Y=Y+l:FORX=lT010:NEXTX : IFL=32THENY=Y- l 

:rem 161 
80 IFY=l464THENY=l517 :rem 239 
BS GOTO 42 : rem 12 
90 READA$ : IFA$="0 "THEN100 : rem 137 
92 READHP : READLP : READD : rem 171 
95 PRINT"( l3 RIGHT} "A$ : POKE54276, 17:POKEH 

F, HP:POKELF, LP : rem 160 
97 FORI=lTOD+7:NEXT : POKE54276 ,16 : FORX=lTO 

10 : NEXT: PRINT" (HOME}" :GOT090 : rem 50 
100 FORX=lT01500 : NEXTX : RETURN :rem 146 
170 DATA 1,34 , 75 , 310 , 2 , 34 , 75 , 31~,3,51 , 97 , 

310,4 , 51 , 97 , 310 , 5,57 , 172 , 310 :rem 49 

171 DATA6 , 57 , 172 , 310 :rem 7 
173 DATA 7,51 , 97 , 615 , 8 , 45 , 198 , 310 ,9,45, 19 

8 , 310 , 10 , 43 , 52,310 , ll , 43 , 52 ,310 
: rem 216 

175 DATA 12 , 38 , 126 , 120 , 13 , 38 ,126, 120 , 14 , 3 
8 , 126 , 120 , 15 , 38 , 126 , 120 ,16,34,75,602 

: rem 187 
177 DATA17 , 51 , 97 , 310 , 18 , 51 ,97,310,19,45 , l 

98,601,20,43,52,310,21,43 , 52,310 
:rem 55 

178 DATA22 , 38 ,126,601,23, 51,97,121 
:rem 188 

179 DATA 32 , 51 , 97 , 121,32,51 , 97 , 231 , 24 , 45, 
198,601,25,43,52,310,32,43 , 52,310 

: rem 55 
181 DATA 26,38 , 126,605,0 :rem 155 
182 DATA"NOW" :rem 237 
183 DATA34 , 75 , 310 ,"{4 RIGHT}I " ,34,75,310 , 

"(6 RIGHT}KNOW" , 51 ,97,310,"{ll RIGHT} 
MY" :rem 45 

184 DAT/\51 , 97 , 310. :rem 121 
185 DATA" (DOWN) {4 RIGHT)A", 57, 172, 310," 

(DOWN} ( 5 RIGHT} B" I 5 7 I 172 I 310 I II {DOWN} 
{6 RIGHT)C ' S", 51 , 97 , 610 : rem 47 

187 DATA"(2 DOWN)NEXT" , 45 ,198,310," 
{2 DOWN}(5 RIGHT)TIME" ,45 , 198,310 , " 
(2 DOWN) (10 RIGHT}WON ' T" :rem 26 

188 DATA43 , 52 , 310 :rem 117 
189 DATA"{3 DOWN}YOU",43 , 52 , 310 ,"{3 DOWN} 

{4 RIGHT)SING" , 38 , 126 ,310,"{3 DOWN} 
( 9 RIGHT) WITH " : rem 94 

190 DATA38,126,310,"(5 DOWN}(S RIGHT}ME" , 
34,75,630,"0" : rem 28 

200 PRINT" {HOME}( 10 DOWN}( 14 RIGHT}{ RVS} 
{BLU)ALPHA SHOOT" :rem 218 

202 LE=-l:KR=0 : rem 4 



204 PRINT"{HOME}{l2 DOWN}{9 RIGHT}WHICH G 
AME'-1 , 2 , 3 , 0R 4" : rem 244 

205 POKE198,0 : WAIT198,l:GETA$ : :rem 235 
206 IFA$="l"THEN211 : rem l 
207 IFA$="2"THENLE=0 : GO'rO 211 :rem 116 
208 IFA$="3 "THENLE=l : GOTO 211 :rem 119 
209 IFA$= "4"THENLE=2 : GOTO 211 :rem 122 
210 GOT02 0 5 : rem 99 
211 RETURN :rem 116 
215 R$="ABCDEFGHIJKLMNOPQRSTUVWXYZ" 

: rem 110 
225 PRINT"{CLR}" : POKEH , 83 : POKE53281 ,0: POK 

E53280 ,2 : GOSUB228:POKE1065+V,R:RETURN 
: rem 122 

228 R=INT(LEN(R$)*RND(l)+l):P=ASC (MI D$(R$ 
, R, 1))-64 : rem 31 

229 IFLE=lTHEN232 : rem 241 
230 R$=LEFT$(R$ , R- l)+RIGHT$(R$ ,LEN(R$) - R) 

: R=P :rem 56 
232 V=INT(RND(l)*350+1) :rem 234 
236 IFLE=0THENKR=KR+l : R=KR :rem 144 
237 IFLE=lTHENPOKE198 , 0: WAIT198 , l:GETB$ : R 

=ASC ( B$ ) - 64 :rem 98 
239 IFR>260RR<0THENPOKE198 , 0 : GOT0237 

:rem 239 
240 RETURN : rem 118 
250 XV=(PEEK(56320)AND15) : rem 130 
252 JV=l5-XV :KV=(PEEK(56320)AND16) 

: rem 208 
255 IFJV=4THEND=- l : GOSUB274 :rem 161 
257 IFJV=8THEND=l :GOSUB274 :rem 122 
259 IFKV=0THENGOSUB300 :rem 127 
260 RETURN : rem 120 
265 GETA$ : IFA$=""THEN270 :rem 89 
266 IFA$= "C"THEND=- l:GOSUB274 :rem 187 
267 IFA$="B"THEND=l:GOSUB274 :rem 142 
268 IFPEEK (l97) =60THENPOKE198 , 0 : POKE197 , 0 

: GOSUB300 : rem 248 
270 RETURN : rem 121 
274 H=H+D : IFH<l784THENH=l784 :rem 130 
275 IFH>l823THENH=l823 : rem 3 
276 POKEHF, 10 : POKELF,70 : POKEH- D,32 : POKEH, 

83 : POKEH+CL , l :rem 58 
277 POKE54276,33 : POKE54276,32 : RETURN 

:rem 133 
300 G=H : FORU=lT019 : G=G- 40 : IFPEEK (G) <>32TH 

ENPOKEG , 32 : POKEG+40 , 32 : GOT0350 : rem 92 
305 POKE54276,17:POKEHF , U+60 : POKELF , U+l 25 

: POKEG , 30:IFU>lTHENPOKEG+40 , 32 : rem 60 
307 GOSUB435 : NEXTU:POKEG , 32 : POKE54276,16 : 

RETURN : rem 227 
350 POKE54283 , 129 : GOSUB374:POKE53280 ,2: PO 

KE53281 ,0 :rem 126 
355 POKE54 283 , 128 : GOSUB390 : rem 239 
357 GOSUB228:POKE1065+V , R: RETURN : rem 9 
374 POKE53280 ,0: POKE53281 , 2 : rem 245 
375 POKE54276 , 16 : POKEG , 90 : POKEG+40 , 42 : POK 

EG - 40 , 42 : POKEG+l , 42 : POKEG- l,42 
: rem 144 

377 POKEG+41, 77 : POKEG- 41 , 77 : POKEG-39, 78 : P 
OKEG+39 , 78 : FORL=0T0300:NEXT :rem 108 

379 POKEG , 32 :POKEG+40 , 32 : POKEG-40,32:POKE 
G- l , 32 : POKEG+l , 32 : rem 136 

381 POKEG-41 , 32:POKEG+41,32:POKEG- 39,32: P 
OKEG+39 ,32: RETURN :rem 210 

390 AB(R)=R : FORX=lT022:POKE1873+X,AB(X):P 
OKE1873+X+54272 , 7 :rem 167 

392 NEXTX : FORX=23T026 : POKE1938+X ,AB(X):PO 
KE1938+X+54272 ,7: NEXT :rem 64 

394 FORX=lT026 : IFAB(X)~32THENRETURN 
:rem 254 

395 NEXTX : FORX=lT026 : AB(X)=32 : NEXTX:FORW= 
1T01000:NEXTW : GOSUB40 : RUN :rem 106 

435 IFLE<2THENRETURN : rem 57 
436 Q=V+l065 : IFPEEK( l62)<41 THEN RETURN 
440 IFQ> l742THENPOKEQ , 32 :V=2 : RETURN 

: rem 221 
442 POKEQ , 32: POKEQ+l,R:Va V+l:POKE162,0 

: rem 28 
445 RETURN :rem 125 

Machine Language 
For Beginners 
(Article 011page150.) 

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 l : VIC Version 
12288 LDY 
12290 LD/\ 
12292 STA 
12295 STA 
12298 STA 
12301 INY 
12302 BNE 
12304 LDY. 
12306 L[')l\ 
12308 ST/\ 
12311 ST/\ 
12314 INY 
12315 CPY 
12317 RNE 
12319 Lf)A 
12321 ST!\ 
12323 LD/\ 
12325 ST/\ 
12327 LOX 
12329 LDY 
12331 LOA 
12333 STA 
12335 INY 
12336 STA 
12338 DEX 
12339 BEQ 
12341 CLC 
12342 LOA 
12344 ADC 
12346 STA 
12348 LDA 
12350 ADC 
12352 ST/\ 
12354 JMP 
12357 RTS 

# 0 
Ii 8 
37888 , Y 
38144 , Y 
38656 , Y 

12292 
# 0 
# 224 
4096 , Y 
4580 , Y 

:: 22 

# 21 
71 
# 16 
72 
# 24 
# 0 
# 224 
71 ) I y 

71 ) I y 

71 
:: 22 
71 
72 
# 0 
72 

12308 

12357 

--- > 12329 

Program 3: VIC BASIC Loader 
1000 FORI=l2288T012359 : READ DA : POKF.I , DA : N 

EXT : rem 145 
12288 D/\TA 160 ,000 , 169 , 008 , 153 , 000 

: rem 131 
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12294 DATA 148 ,153,000,149,1 53 ,000 
:rem 

12300 DATA 151 ,200,208 ,244,1 60,000 
133 

:rem 112 
12306 DATA 169 ,224,1 53 ,000, 016 ,153 

: rem 131 
12312 DATA 228 ,01 7,200,192,022,208 

: rem 127 
12318 DATA 245,169,021,133,071,169 

: rem 146 
12324 DATA 016 ,1 33 , 072 ,1 62,024 , 160 

: rem 127 
12330 DATA 000,169,224,145,071,200 

: rem 123 
12336 DATA 145,071,202,240,016,024 

:rem 
12342 DATA 165,071,105,022,133,071 

126 

:rem 127 
12348 DATA 165,072,105,000,133,072 

. • : rem 
12354 DATA 076 ,041,048 ,096 ,013 ,013 

131 

:rem 138 

Program 4: 64 BASIC Loader 
1000 FORI=49152T049229 : READ DA : POKEI,DA : 

NEXT :rem 151 
49152 DATA 160,000,169,008,153,000 

: rem 131 
49158 DATA 216,153,000,217,153,000 

: rem 134 
49 164 DATA 218,153,000,219,200,208 

:rem 138 
49170 DATA 241,160,000,169,224,153 

: rem 
49176 DATA 000 , 004,153,192,007,200 

138 

: rem 131 
49182 DATA 192,040,208,245,169,039 

:rem 159 
49188 DATA 133 , 071 , 169,004,133,072 

: rem 151 
49194 DATA 162,024,160,000,169,224 

: rem 143 
49200 DATA 145,071,200,145,071,202 

: rem 
49206 DATA 240,016,024,165 , 071,105 

127 

: rem 136 
49212 DATA 040,133,071,165,072,105 

: rem 134 
49218 DATA 000 , 133 , 072 , 076,044,192 

: rem 143 
49224 DATA 096,013,013,013,013,013 

: rem 126 

Graph Plotter 
(Article 011page145.) 

150 FORI=l351T01380 : POKEI , 67 : POKEI+5427 2, 
5:NEXT :rem 66 

160 FORI=l471T01500 : POKEI,67 : POKEI+54272 , 
5 : NEXT :rem 64 

170 FORI=l591T01620 :POKEI , 67:POKEI+54272, 
S : NEXT : rem 71 

180 FORI=l711T01740 : POKEI , 67:POKEI+542 72, 
5 : NEXT:PRINT:PRINT : PRINT :rem 154 

190 PRINT : PRINTSPC( 4) 11 15 11
: PRINTS PC ( 4) 11 14 

11 : PRINTSPC(4)"13" :PRINTSPC (4)" 12" 
:rem 145 

200 PRINTSPC (4) "11" : PRINTSPC(4 ) " 10 " :PRINT 
SPC(5)"9" : PRINTSPC(5)"8 11 : rem 102 

210 PRINTSPC(5)"7":PRINTSPC(5) 11 6 11 : PRINTSP 
c ( 5) II 5 II: PRINTS PC ( 5) 11 4 II : PRINTS PC ( 5 ) "3 II 

:rem 181 
220 PRINTSPC(5) " 2": PRINTSPC(5 )"l" : PRINTSP 

C(5)"0 11 : rem 82 
230 PRINTTAB(9)"A"SPC(4)"B"SPC(4)"C"SPC(4 

)
11 D11 SPC(4)"E"SPC(4) 11 F 11 : rem 199 

240 IFZ$= 11 Y11 THEN310 : rem 64 
250 DATAA,B , C,D, E, F :rem 34 
260 FORI=lT06:READA$(I) : NEXTI :rem 38 
270 DATA7,6,4,13,8 , 14 : rem 49 
280 FORI=lT06 : READD(I):NEXTI :rem 7 
290 DATA1792 , 1797,1802 , l807 , 1812 ,1817 

:rem 116 
300 FORI=lT06 :READA(I):NEXTI :rem 253 
310 C=54272 : FORJ=lT06 :rem 202 
320 FORK=l971T01975:POKEK,32:NEXTK : PRINT" 

(HOME) 11 : FORL=lT022 : PRINT : NEXTL 
: rem 228 

330 PRINT 11 VALUE FOR COLUMN ";A$(J);" (0 - 1 
5) 11

; : rem 162 
340 INPUTA$ : IFVAL(A$)=0THEN320 : rem 31 

350 AA=VAL(A$ ):AA=INT (AA+. 5 ):D=D (J):X=A(J 
) : rem 122 

360 IFAA<00RAA>l5THEN320 :rem 161 
370 A=A(J)-(AA*40)+80 : GOSUB430 : NEXTJ 

:rem 41 
380 PRINT 11 [HOME} 11 : FORI=lT022 : PRINT : NEXT : F 

ORI=l971T01983:POKEI , 32 : NEXT : rem 75 
390 PRINT"WISH TO DO IT AGAIN? (Y/N) 11 

400 
410 
420 
430 
440 
450 

460 

470 

480 

490 

:rem 65 
GETZ$:IFZ$='"'THEN400 :rem 125 
IFZ$= 11 Y11 THEN100 : rem 60 
END :rem 109 
IFAA=lTHEN530 :rem 221 
IFAA=0THEN RETURN :rem 37 
POKEX ,160:POKEX+l ,23l : POKEX+2 , 105 

: rem 162 
POKEX+C , D: POKE{X+l)+C,D:POKE{X+2)+C,D 
: IFAA=2THEN490 :rem 30 
FORI=X-40TOASTEP-40 : POKEI , 160 : POKEI+l 
, 23l:POKEI+2 , 160 : rem 185 
POKEI+C , D: POKE{I+l)+C, D: POKE(I+2)+C , D 
: NEXTI:GOT0510 : rem 56 
POKEA , 247 : POKEA+l ,208 : POKEA+2,l05 

Program 1 : Graph Plotter-64 Version 500 
:rem 107 

POKEA+C , D: POKE{A+l)+C,D : POKE{A+2)+C ,D 
: GOT0530 : rem 89 
POKEA,247:POKEA+l , 208 : POKEA+2 , 224 

100 

110 

120 

130 

140 

PRINT 11 (CLR} 11 :POKE53281 ,0:POKE53280 ,6 
: rem 138 

FORI=l230T0126l : POKEI , 114 : POKEI+54272 
, 5:NEXT : REM TOP : rem 114 
FORI = l270T01 790STEP40: POKEI , 107 : POKEI 
+54272 , 5 : NEXT : REM LEFT : rem BB 
FORI= l301T01821STEP40 : POKEI , ll5:POKEI 
+54272,5 : NEXT : REM RIGHT : rem 161 
FORI=l830T0186l : POKEI , ll3:POKEI+54272 
, 5 : NEXT : REM BOTTOM :rem 98 
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510 

520 

530 

540 

550 

:rem 102 
POKEA+C , D: POKE(A+l)+C , D: POKE(A+2)+C ,D 

:rem 80 
POKEA-40,233 : POKEA-39, 160:POKEA-38 ,20 
6 : rem 105 
POKE{A- 40)+C, D:POKE(A- 39)+C , D: POKE( A-
38)+C,D :rem 172 
RETURN :rem 12~ 



Program 2: 
Graph Plotter-VIC Version 

100 PRINT 11 {CLR}":POKE36879,ll : rem 253 
110 FORI=7726T07745:POKEI,114:POKEI+30720 

, 5 :NEXTI :rem 191 
120 FORI=7748T08034STEP22:POKEI,107 : POKEI 

+30720 , 5 : NEXTI :rem 94 
130 FORI=7767T08053STEP22:POKEI , 115 : POKEI 

+30720 , 5 : NEXTI :rem 96 
140 FORI=8056T08075:POKEI , 113:POKEI+30720 

, 5 :NEXTI : rem 187 
150 FORI=7793T07810 :POKEI,64:POKEI+30720 , 

5 : NEXTI : rem 148 
160 FORI=7859T07876 : POKEI , 64:POKEI+30720, 

5:NEXTI : rem 164 
170 FORI=7925T07942:POKEI , 64 : POKEI+30720, 

5 : NEXTI : rem 153 
180 FORI=7991T08008:POKEI , 64 : POKEI+30720 , 

5 : NEXTI : PRINT : rem 94 
190 PRINTSPC(0 ) 11 1 5 " :PRINTSPC ( 0 ) 11 14":PRINT 

SPC (0) 11 13 11 : PRINTSPC(0) 11 12 11 :PRINTSPC(0 
)

11 11" : rem 142 
200 PRINTSPC(0) 11 10":PRINTSPC(l) 11 9 11 : PRINTS 

PC(l)"8'': PRINTSPC(l)"7" : rem 44 
210 PRINTSPC(l) 11 6 " : PRINTSPC(l) 11 5 11 : rem 170 
220 PRINTSPC(l) 11 4 11 :PRINTSPC(l)"3" : PRINTSP 

C(l)"2 11 :PRINTSPC(l) 11 l" : PRINTSPC(l)"0" 
: rem 147 

230 PRINTT1\B(4) "A11 SPC(2) 11 B"SPC(2) 11 C 11 SPC(2 
)"D 11 SPC(2) 11 E 11 SPC(2) 11 F" : rem 184 

240 IFZ$= 11 Y11 THEN310 : rem 64 
250 DATAA , 8,C,D,E,F : rem 34 
260 FORI=lT06 : READA$(I) : NEXTI : rem 38 
270 DATA7,6,4,3 , 5,l :rem 201 
280 FORI=lT06 : READD(I) : NEXTI : rem 7 
290 DATA8035 , 8038,8041,8044, 8047,8050 

: rem 113 
300 FORI=l TOG: READA( I) : NEXTI : rem 253 
310 C=30720 : FORJ=lT06 : rem 194 
320 FORK=8138T0814l : POKEK , 32 : NEXTK : PRINT 11 

{HOME} { 1 9 DOWN} 11 
: rem l 7 9 

330 PRINT 11 COLUMN 11 ;A$(J);" (0-15) " ; 
:rem 62 

340 INPUT Y$:IFVAL(Y$)=0THEN320 :rem 79 
350 Y=VAL(Y$) : Y=INT(Y+.5) : D=D(J) : X=1\(J) 

: rem 23 
360 IFY<00RY>l5THEN320 :rem 79 
370 A=A(J) - (Y*22)+44 : GOSUB430:NEXTJ 
380 PRINT"{HOME}{20 DOWN}" : rem 211 
390 PRINT 11 DO IT AGAIN? ( Y/N ) 11 

: rem 99 
400 GETZ$:IFZ$=""THEN400 :rem 125 
410 IFZ$= 11 Y"THEN100 :rem 60 
420 END : rem 109 
430 IFY=lTHEN530 : rem 180 
440 IFY=0THENRETURN : rem 252 
450 POKEX , 160:POKEX+l,23l:POKEX+2,105 

: rem 162 
460 POKEX+C , D: POKE(X+l) +C, D: POKE(X+2)+C , D 

: IFY=2THEN490 : rem 245 
470 FORI=X- 22TOASTEP- 22:POKEI,160 : POKEI+l 

,23l:POKEI+2,160 :rem 185 
480 POKEI+C , D: POKE(I+l)+C,D:POKE(I+2)+C,D 

: NEXTI : GOT0510 : rem 56 
490 POKEA,227 : POKEA+l , 208 : POKEA+2 ,105 

: rem 105 
500 POKEA+C,D:POKE(A+l)+C,D:POKE(A+2)+C,D 

:GOT0530 :rem 89 
510 POKEA , 227 : POKEA+l , 208 : POKEA+2,224 

: rem 100 

520 POKEA+C , D: POKE(A+l)+C , D: POKE(A+2)+C ,D 
:rem 80 

530 POKEA-22,233 : POKEA-21,160 : POKEA-20,20 
6 : rem 87 

540 POKE(A-22)+C,O:POKE(A- 2l)+C , D:POKE(A-
20)+C , D : rem 154 

550 RETURN : r e m 122 

64 BASIC Aid 
(Article on page 156.) 

BEFORE TYPING ... 
Before typing in programs, please refer to " How 
To Type COMPUTE'Ps Gazette Programs," "A 
Beginner's Guide To Typing In Programs," and 
"The Automatic Proofreader'' that appear before 
the Program Listings. 

39852 : 173 , 254 , 159 ,1 33 , 055 ,173 , 095 
39858 :255 , 159 , 133 ,056 ,169,076 , 002 
39864 : 133 ,124,17 3 , 217 , 155 , 133 , 095 
39870 : 125 ,173,218 , 155 ,133, 126 ,096 
39876 :076,143 , 156,240,003 , 076,122 
39882 : 008,175,169 , 201,133,124 , 244 
39888 : 169,058 , 133 , 125 , 169 ,1 76 , 014 
39894 : 133 ,126,096 , 219 , 155,133 , 052 
39900 : 139 , 134 , 151 , 186 ,189 , 001,252 
39906 :001 , 201 , 140 , 240 ,016,208 , 008 
39912 : 002 , 164,140,166,151 , 165,252 
39918 :139,201,058,176,003,076,123 
39924 : 128,000,096,189 ,002,001 , 148 
39930 : 201,164,208 , 237,165 , 139 , 084 
39936 :016,002,230,122,132,140 , 130 
39942 : 162 , 000 , 134 , 165 , 202,232 , 133 
39948 :164,122,185,000 , 002 ,056 , 029 
39954 : 253 , 217,159,240 , 019 , 201,083 
39960 :128 , 240,019,230,165,232,014 
39966 :189,216,159,016,250,189,025 
39972 : 217,159,208,228,240,191,255 
39978 : 232 , 200 , 208,224 , 132 , 122 , 136 
39984 : 165,165,010,170 , 189 , 245,224 
39990 : 159,072,189 , 244,159 , 072 , 181 
39996 : 032,233 , 1 55,076 , 115,000,159 
40002 : 032 , 178 , 157 , 165 , 095 , 166 , 091 
40008 :096,133,036,134,037,032,028 
40014 : 019 , 166,165 , 095,166,096,017 
40020 : 144,010,160,001,177 , 095 , 159 
40026 : 240,004,170,136 , 177,095 , 144 
40032 : 133,122,134,123,165,036,041 
40038 : 056,229,122,170 , 165 , 037 , 113 
40044 : 229 , 123 , 168,176 , 030,138 , 204 
40050 : 024,101 , 045,133 , 045,152,102 
40056 : 101 , 046,133 , 046 , 160 , 000 , 094 
40062 : 177 , 122 , 145 , 036 , 200 , 208 , 246 
40068 : 249 , 230 ,1 23 , 230 ,037,165,142 
40074 : 046 , 197,037 , 176 ,2 39,032,097 
40080 : 051,165,165 ,034 , 166 , 035,248 
40086 : 024 , 105 , 002,133,045,144,091 
40092 :001,232,134,046,032,089,178 
40098 :166 , 076 , 131 , 164 ,032 ,124 ,087 
40104 :165,032,115,000,133,139,240 
40110 : 162,000,134,073,032,140 , 203 
40116 :157,165,165,201,000,208,052 
40122 : 007,162,002 , 134 ,073 , 032,084 
40128 : 140,15 7 , 032,115,000 , 240,l08 
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40134 : 003,032,253,174,032,178,102 
40140 :157,165,095,166,096,133,248 
40146 :122,134,123,032,215,170,238 
40152 : 208,011,200 , 152,024,101 , 144 
40158 :122 , 133,122,144,002,230 , 207 
40164 : 123 , 032,202,159,240 , 005,221 
40170 :032,220,157,176,003,076,l30 
40176 : 143,156,132,085,230 , 085,047 
40182 :164,085,166,049,165,050,l57 
40188 :l33,l39,l77,l22,240,2l6 , 255 
40194 :221,000,002,208,237,232,l34 
40200 : 200 , l98 , l39,208,24l,l36,l06 
40206 :l32 , 0ll,l32 , l5l,l65,073 , l66 
40212 :240,091,032,240,157,165,l77 
40218 :052,056,229 ,050 , 133 , 167 , 201 
40224 : 240,040 , 200,240,202,177 , l07 
40230 :122,208,249 , 024,152 , 101,l26 
40236 :167,201,002,144,064 , 201 , 055 
40242 : 075,l76,060,l65 , l67,0l6,l97 
40248 :002 , 198 , 139,024,101 ,011,019 
40254 :133,151,176,005,032,036,083 
40260 :158,240,003,032,012,158,159 
40266 :165,151 , 056,229,052,168 , 127 
40272 :200,165 , 0 52,240,015,133,117 
40278 :140,166,051,189,000,002,122 
40284 :145,122,232,200,198,140,105 
40290 :208,245,024,165,045,101,118 
40296 :167,133,045,165,046,101,249 
40302 :139,133,046,165,122,166,113 
40308 :123,133,095,134,096,166,095 
40314 :067,165,068,032,061,158,161 
40320 :032,225 , 255,169,000 , 133,174 
40326 : 198 ,164 , 151,076,242,1 56 ,097 
40332 :164,122,200,148 ,049 , 169,224 
40338 : 000 , 149 , 050,185,000,002,020 
40344 : 240,021,197,139,240 , 005 , 226 
403 50 :246,050,200,208,242 , 132,212 
4035 6 :122,096,201,171,240,004,230 
40362 :201 , 045 , 208,001,096,076,029 
40368 :008,175,144,005,240,003,239 
40374 :032,166,157,032,107,169,077 
40380 : 032,019,166,032,121,000 ,046 
40386 :240,011,032,166,157,032,064 
40392 :115,000,032,107,169,208,063 
40398 :224,165,020,005,021,208,081 
40404 :006,169,255,133,020 , 133,160 
40410 :021,096,032 , 202,159 , 133,093 
40416 :067,032,202,159,133,068 , 117 
40422 :056,165,020,229,067,165,164 
40428 : 021 , 229 , 068,096,165 ,122 , 169 
40434 :133,034,165,123,133,035 , 097 
40440 : 165,045 , 133,036,165 , 046 , 070 
40446 :133 ,037 ,096 , 165,034,197 , 148 
40452 : 036 , 208 , 004,165 , 035,197 , 137 
40458 1037 , 096 , 164,011 , 200 ,177,183 
4 0464 :034,164 , 151 ,200,145,034 , 232 
40470 1032,001 ,158 ,208,001,096,006 
40476 :230 ,034,208 , 236,230,035,233 
40482 :208 ,232 , 164 , 011 , 177,036,094 
40488 :164,151,145 , 036 , 032,001,057 
40494 1158,208,001,096,165,036,198 
40500 :208 , 002 , 198,037 , 198,036 , 219 
40506 :076,036 , 158,160,000 , 132,l08 
40512 :165,132 , 015,032,205,189,034 
40518 : 169,032,164 , 165,041 , 127 , 000 
40524 :032 , 210,255 , 201,034 , 208 , 248 
40530 :006,165,015,073,255,133,217 
40536 :015 , 200,177 , 095 , 240 , 025 ,072 
40542 1016 , 236,201 , 255 , 240 ,232 ,250 
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40548 :036 ,01 5 , 048,228,132,165,212 
40554 :032,124 , 158,200,177,174, 203 
40560 :048 ,214, 032,210,255 ,208,055 
40566 :246,032,215,170,056,096,l65 
40572 :160,157,132,174,160,160,043 
40578 : 132 ,17 5 ,056,233,127 , 170,255 
40584 :160,000,202,240,238,230,182 
40590 :174,208,002 , 230 , 175 , 177,084 
40596 :174,016 , 246,048,241,032,137 
40602 :107,169 , 165,020,133,053,033 
40608 : 165,021 ,13 3,054,032,253,050 
40614 : 174,032,107,169,165 , 020 , 065 
40620 :133,051,165,021,133 ,052,215 
40626 :032,142 , 166,032 , 202 , 159 ,143 
40632 :032,202,159,208 , 033,032 , 082 
40638 :172 , 159,032 , 202,159 ,032 ,178 
40644 : 202,159,208 ,003,076 , 143 , 219 
40650 :156,032 , 202,159,165 , 099 , 241 
40656 :145,122,032,202 , 159 , 165,009 
40662 :098 ,145,122,032 ,183,1 59 ,185 
40668 :240,226 , 032,202,159 , 032,087 
40674 : 202,159 ,032,202 ,1 59 , 201,157 
40680 : 034,208 ,011 ,032,202 , 159 , 110 
40686 :240,197,201 , 034,208,247,085 
40692 :240,238,170,240,188,016,056 
40698 :233,162 , 004 , 221 , 212,159,217 
40704 :240,005,202,208,248,240,119 
40710 :221,165 , 122,133 , 059,165 , 103 
40716 :123,133,060,032,115,000,219 
40722 :176,211,032,107,169,032,233 
40728 :081,159,165,060 , 133 , 123 ,233 
40734 :165,059 , 133 , 122 , 160,000,157 
40740 :162,000 , 189,000 , 001,201,077 
40746 :048,144 , 017,072 , 032 , 115,214 
40752 :000,144,003,032 , 130 ,159,004 
40758 :104,160,000,145,122 , 232,049 

40764 :208,232,032,115,000,176,055 
40770 :008,032,145,159,032,121,051 
40776 :000,144,248,201,044,240,181 
40782 :184,208,150,032 , 172,159 ,215 
40788 :032,202,159,032 , 202 , 159 , 102 
40794 :208 , 008 , 169,255 , 133,099 , 194 
40800 :133,098 , 048,014 , 032,202,111 
40806 :159,197,020,208 , 015 ,032,221 
40812 :202,159,197,021 , 208 ,011 , 138 
40818 :032,209,189,169,032,076,053 
40824 : 210,255 , 032,202,159,032,242 
40830 : 183,159,240,210 , 032,162,088 
40836 : 159,230 , 151,032,036,158,130 
40842 :230,045 , 208 , 002 , 230,046,131 
40848 :096,032 , 162,159 , 198,151,174 
40854 : 032 ,012, 158,165 , 045 , 208,002 
40860 :002,198,046,198,045,096,229 
40866 : 032 , 240,157 , 160 , 000 , 132 , 115 
40872 :011,132 , 151 , 096 ,165 , 053 ,008 
40878 :133,099,165 , 054 , 133,098 ,088 
40884 :076,142,166 ,165,099,024,084 
40890 :101 ,051,133,099 , 165 , 098,065 
40896 :101,052 , 133,098 , 032 , 202 ,042 
40902 : 159,208 , 251,096,160,000,048 
40908 :230,122,208,002,230,123,095 
40914 : 177,122 , 096 , 137 , 138,141,253 
40920 : 167,067,072,065,078 , 071,224 
40926 : 197,068 , 069,076 , 069 , 084 , 017 
40932 : 197 , 070,073,078,196,075 , 149 
40938 : 073,076 , 204,078 , 085,077,059 
40944 :066,069,210,000,l65 , l56 , l38 
40950 : 065 , 156 , l65,156 , l98 , l55 , ll7 
40956 :152,158,172 , 013 , 013 ,013 , 005 



VIC 20™/COMMODORE 64r"' 

Ridge Runn11 tor the une11>.1nde<1 VIC ?O on 1.1Pf' 0< 0,,1 tor 
m.11 100" m 1 non• l.ll><JuJqe MJntuvtt your multoCOIOt U f 0 
mrough o} l1t1IO ol n1 fl ,1nq n11nr' wt"1lt b'.1\MQ 1p nn nc uterOtds 
.1nc \'JOOu. rntm, $1'ups •N,lh IJn1 ,.,, r, ou1n inc ucr 1.1 

lllro1on1a y '<•11 nQ pe.,t e'4 "'1nnu1 '~'mullotOlt>t O'.IPhoCS 
''" ~I IO\illCI h 1h SCO'e ~IJSe ~:t!ln OlltlY~ \~O\ •"CJ•·<' 
_, .. ,U\ "0 t,f:'ti &i" C "Cu•, JO"r!.'.t• ff11ii r.o Pf('t St .! 95 

oun;ton.t - 1.:t t."" v C 20 \Iii "I'\ t6.• t•°'"l~O"I ~.,o LJ:• C' C•i• 
Qea·~ t,.~''-C'.t"'fOhO'.Crt•t Ae • C •. t Cw"1°9""0l't'l'-f'l..<"ctW'ltar.s 
' 100 no .. duA IOOl"'S Alte< yOJ lhJ!C~Jlt '°"' ~tJ- .ir.c .,. 
mor you V¥ n r no ""t ir,inurH 4na co bJ111c "'.1n O-.'!f Mty ~)'pes 
« mons1e,. .. 'Kn vo.t must stay IOt e•penence Po<•ts v._.r 
ch.Jr actor ,1l•O ""Int •b '•ty 10 c.isl numero.ts spells JllCI you art 
Qrven tne option of \aV"'Q tne oa .... 10 IApt ()I dt<' ·•S your 
chJr1u.1r• q.un' \lrtf'IQtn .1nc e~otrlt"nct ( t Ct 'en1 souno ano 
t"'Ute C1mfi'nS10n.tl Ql.t'1htC\ idcJ to Int l"• C1tr't l"r\I PtC:t' $1.: Cl~ 

P•~ Aloen " I' e ••t •DlllCle<I V C 70" ·~floe 0t a ' 100• 
t"\t("hln4"c ~.&'IO ~ .. ,uo~ lfl '• ~""" Cw\Um Ot•ott c Cl\lifJtrer~ 
Jnd 100 1,.,t ! "" tt.U ~9 0 H Ctl '-,. G:Jl(lt )OUf !' '" 1n'Q.1~t\ iJ 
man et 1Mt1piJl'lt1L1rv ,o.u l).l1tc ts ooci;1ng 1r-e ~e.M t , 
at -tns 611'"0 c.1Hr ltlf co.Jro oeiore Int oo"IJ' r rrrr run~ ()Jl 
Joys1..:' or 'ev~ro tnctuces l)ause te;ture P11Ce St J 95 

BYTES and BITS (6021 942-1475 
524 E. Canterbury Ln. Pim• 1p1ct1y 11p1 01 disk 

Phoenix AZ 85022 Add sz oo 101 pos11g1 
' and handllng 

VIC 20 and Commcdcn 6' •• ll'ldtrU"kl d Commcdcn lltcWnlts lid 

MULTIPLEXED DIGITAL VOLTMETER 
FOR THE v1c.20 AND C·64 

INUOOUCTO"V 
OFffA 
S7t 

fEATUAU 

• 11th~ AN'°f 100•t .. toft.-.•ttt IOSV "-"fl) 
• Hflih ICC!lil'KV 1111'. of t._" .ult• 

• StmPI• ""''IA.SIC tUltfMl'ltt ltifte POJC( • nd 'EEKI 
• ~ttblt -U\ Othtt 1/0 dohllOlt lh••tch•bft olddrn1• 
• c.,. .. MMd '" both VIC 10 .,__ c ... 
• C•ft IM .i .• uy cl'l11fttid lotttMr fOf WP 10 * ""Mnith 

O•Ht to. •f'lti""'lnt U!Mf+m•nh , SdtftC. hv rwo1t<.ti, 
Houwhold monlt0tlnt of ttmPf••turtt, 110'\t twitchtt, 
unok• d•ttetoo, tlHm 1vn•m1, or 'nont vout own uwt. 

Stl'ld t-httlt Ot MOMy Old•f 

DRIVER ELECTRONIC$ 
11' B Oledyi A.-1. 
Mownttfn Vi4'w. CA SMCMl 

C.tt+fOfl'll• u1fd1n1t edd 6 •• w.1•• tu 
S..nd ttU MdtU\fd •n,•IOPt for h•t btO<hwtt 

LEROY'S CHEATSHEET'" 
ONLY$ 3 95 oa 

''~'""----------------
#4dfftt'---------------
C1h1'------- 5,,.. 

z., __ _ 
· · ~ ... .. eo. ..... ~._ .. ...... - , .. , ,_" .... ..... ....... . 
ll .. t .. a.. .. . , ... - . ... ~-... - ...... ' 

CHEATSHEET PRODUCTS .. l!i.iili = 
PO UoJt fl;')!')f) P1tht>lH(Jh PA 1'",:>HJ (41 2 ) 4 50 - 711;.?0 

1983 TAX 

RETURN HELPER 

Fast and easy 
income tax preparation. 

• Form 1040 and Scnooutes A.B.C.O.E 

• Enter and modily data on a screen copy ol 1ho 
form 

• Works hke a spreadsheet all tne hnes 
affected t>y a c11ange a re instantly ul)(late<I 

• Form 1040 ano Scneoute A a10 automatically 
co1elate<1 

• PJtce is t1x. deductible. 
Cassette S23 I 1 S 1 50 sn1pp1ng & handling) 
Speclly VIC 20 (16K RAMI or C64 

• Cneck. MO or c rodll c urd 

KSOFT CO. 
845 WELLNER RO ~ 

NAPERVILLE. IL 605•0 = 
1312) 96t·l250 

Deate1 mqu111ps wotcomc 

New Item s ... 
Checkbook/64 (Disk) Handles 

alt checking account data. $ L6.00 
Capitals/ 64 Teaches U.S. and 
Foreign capitals. Disk St 0.00 

Tape $8.00 

'PUBUC DOMAIN'"' 
- SOFIWARE -

Supporting all COMMODORE compu1ers 
Written by users. for useca 

1t GAMES 1t UTILITIES * EDUCATIONAL * 
\ 'IC 20~ 

colltct1on • 1 - colltchon • 2 - collect1on • 3 
collt c1ton • 4 - collechon • 5 - coUocuon • 6 

10+ program1 per collectoon - T•oe/011\ - StOOO 

CO' LnODORE 64~ 
~ coUeewn • I - 6' coPtttlion ~ 2 - 64 coUecuon • 3 

64 coll..:1io' • 4 - 64 collectioo • 5 
25+ 1><ograms per colt~cuon - Tape/0.S~ - S10.00 

PE'J".!l / CB'P 
5 U11l 11y - Tapcs/ OISkS - $10.00 ••ch 

11 Game - Ttpu/ 01Sks - S 10 00 each 
e Educational - Tapos/OISkS - st 0 00 tlCh 

DINSF.T~ : lh!sct. Swit.eb 
Wor~s on Vic 20 or Commodore 64 - SS 00 

All ptict• include shipping •nd handling. 

CliECK.. MONEY ORDERS. 
VISA and MASTERCARD accepted. 

For A Froe Catalog Write: 

Pnblic Domain. Inc. 
5025 S. A•noetlno Rd .. w. Millon. OH 45383 

I 0.00 a m. • 5:00 p.m. EST - Mon. thru Fri, 
f6 I Ji 698·5638 or (5 t 31 339· t 725 

w~;.~•:.::,!::::1t:'::.!!.-.-;;l,:;.::;;;:~..:_-::- •• .. 

VIC-20 USERS 
Cartridge Back-UP.. 

• SYSTEM IS AN EASY TO USE 
PROGRAM AND A HIGH QUALITY 
CARTRIDGE INTERFACE BOARD 

• BACK·UP YOUR CARTRIDGES 
ONTO CASSETIE OR DISK 

• SK RAM REQUIRED 
$49.95 POST PAID 

Cassette Back·U~ 
• EASY TO USE PROGRAMS 
• BACK-UP ANY CASSETIE TAPE 

ONTO TAPE OR DISK 
• REQUIRES NO USER MEMORY 

$19.95 POST PAID 
VISNMASTERCARD ORDERS: 

PHONE (215) 269·4803 
MAIL CH ECK OR MONEY ORDER TO: 

E-M TECHNOLOGIES 
P. O. BOX 185 
DOWNINGTOWN, PA. 19335 

PA. RESIDENTS ADD 6% 
6 MONTH REPLACEMENT GUARANTEE 
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Are you wed ol paying high pnces tor your software? 
Ut JoM Hcniy SoftNare save you monty• We d1strobute 
OUDhc domain SOflwa1e for your C.ml:lodOll 114'• or 
VIC zo·· \'it\t ltSled and dowmen1tdotn 0109r1m 10 
gu111ntee you nours ot f•n and ustfJI 1e11M19 ooe•· 
1encu Wt spet11hn 1n o•ompt dth• try ol you• soft· 
w11e. even 11 you 01der 1a oes. and wt ouartn1te ou• 
P<OdUCI 
You'll OISO IOCOIVI OUJ 11ee prngram I etmnce DO Ok when 
you place your order 

COMMODORE 64 
GroupCG 2li Games for Eve11one • S795 
Gia..o CP 30 P1o0rammmg Otmo Business 

and Home S7 95 
GrwHE 16 Eduoauonal Pro~11ms S7 95 
Grouo CA S Ad-rnture Gilmts S7 95 

VIC 21J 
Group VG 62 Games lo• Everyone • S7 95 
Group VP Sol Pro011mmlng Dtmo Business 

and Home $7 95 
GrouoVE 35 Eauca11onat Pro011ms S795 
Wlltn 01oeung specify gioup & iaoe 01 d•Sk G•oup CA 
is on d1s' orly ~nd ci'~ok 01 mo11ey 01011 10 

Jtlllo R1nrt So!twm 
P.O. 801 3901t 

Clnclnn1!1. Ohio 45?39 
Oon'1 wAlll Ordet you• softwa1e 1oday1 01 w11te lor your 
hoe p1ooram 111c1cnce b-Ook You'll be glna you 01dl 

VIC to u f Ctmlf1Hu l"4 m 111h .u ih t i GM~tt-1111 fltth.,.lu U•lld 

OTOG USERS GROUP 

Join One Of The Largest 
Active Users Groups. 

You Will Get. .. 
_ Access To Hundreds of 

Public Domain Programs For Your 
Commodore 64, vie 20, and 
PET/CBM 

_ A Monthly News Letter 
_ And A Lot More . . . 

For more information send $1.00 to: 

OTOG USERS GROUP 
321 Alma Street 

Kissimmee, Fl. 32741 

Membership Fees 
for 12 monlhs 

USA- $20.00 
Canada- $20.00 

Over Seas-$20.00 

ARK ........ " ... 
VI C 20" 

.97 
ARX INHOYAllOHS. INC 
lllll SCltOOl ST 
PO. llOi tS.S 
AIW>Oll CllY, C.I. 95601 
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~JAKE \'OUR OWN CARTRIDGES! 

OS..:1723 ZIF sod<d muJuk S2\ 50 
All<M~ pmJtrammmJt :!ihl. :!i:l2A. :?i:J:!. 
:!ito. 2:>&1. :!S:I:!. :!:;Iii ~:1•1m~1 

<>S·:liAS>~tcmO'l!mr .. RK CuO Sllll.50 
OS..:lill S>~lcm ll'wnr .. ZW muJI Sll/l.~>11 

1Sdt .. ·an: '1:1rc 111d lli<i.. .1JJ S:?I 
0$..11.tl lllank l!K C:.1n., S:! \ 50 
riLink Zif>.\ EPRm1s mso 

OTTO SYSTEMS 
8135 ENGINEER ROAD 
SAN DIEGO, CA 9211 I 

(6Hl) 569·5665 

ACTION 
MATH 
FOR COMMODORE 6 4 

Develop your children's math 
skills the fun and easy way. 
Perfed for kids preschool through 6th grade. 

MENU SELECTIONS INCLUDE: 
•Addition •Multiplicauon 
• Framons • Subtrawon 
• Number Spelling •Division 
•A sk1ll level se111ng for all the above 

OTHER FEATURES INCLUDE: 
• l,111\A( •(0101 C•~OR(I · L~•qtenmttt• ~t 

•U\el Off.ntd P.Kll'IQ V"UH lftl IOU armm1rt • Rtn 
:o Auto ,a .~n<t to tnt nt•t If.fl /(ffll\ 11 t~•f"'l nq 

• Jet .in~eo fun C•Jr .JJtU 11\t tnt tlO<• .. tn ~ t•IT'f •lf•f 
:nat ,;;, un w«t' 

SCHOO\ 01$COVNIS AVAllAltl Pntn90001n1u ll 51 as 
stl1D CHE(~ OR M0!1fY ORDER FO~ 

s19951CAllE!IE• s21 95
1orSKEllEI 10 

Educational Software Products 
P.O. Sor 620211 tlttltton, (OIOIJdO 10121 

FREE OFFER! 
COMPUTER 
CASSETTES 

58~ 
FREE 

" World Capitals Game" 
with each order of 
20 or more C· 10's 

Specify VIC·20 or Commodore 64 

• C· 10 Lenglh 
5 Screw Shell/Free Labols 

• L1fo11mo money back guaran1ee 
• Storage Box add 12c each 
• S2 00 shipping charge - any quanhty 

(Canadian orders $4.00 shrpprng) 
NJ Residents add 6% sates lax 

• Send check or money order to 

PARALLEL SYSTEMS 
Box 772 

Blackwood, NJ 08012 
609-227-9634 

Spiders of Mars IC I 
Meteor Run IC! 
Amok I T I 
Sat & Mat ICI 

UMI I New lor C- 6 4 

$29.95 
$29.95 
$16.95 
$29.95 

Pennant Drive S 29.95 
2 player baseball strategy 

Motor Mania S 29.95 
hl- perlormance racing game 

Fuego $29.95 
light lire- throwing drones 
to save the space crew 

TOTL SOFTWARE 
TOTL Text 2.6 I D I 
TOTL Label 2.6 I D I 

$34.00 
$20.00 

Send cash , check or money order to : 
ARIES MARKETING CO. 

P.O. Box 4196 
4200 Shannon Drive 

Baltimore, Maryland 21205 
Md. residents add 5 % state sales tax 

-~~=----
REDUCED TO S 9.95 
Ar• tt ec-.o.ore• C...tt•I• '°'af lcu tcr Af• I t'CS. 
,., _. , •OOltoo/ 1100 11.. At.,.I "°°· c.c:.-ooore t 10*20. 
~· .... k-w' t 'f l"'° H uft, NlC 6001 ~ 
,~le 'IUOO. • All ot t t1 • •kl¥• .,.. ,,.....,.._. 
Ot reioht.,.ff ,, • ....,.., , 

TM JwM/ Jvl'r U h•v• ot 'f lflo t lii9qH I•• s t etM 
ti..t t~h Oltilhh,ii•lftg JoyU IC" t U r et.c 11-o.t" t hi 
•C"h • I 9-. t.,fOl'N l'I(.• ~.,. 2ftO fl K.lt S~-tr ... 1-.0. 
)t'"f •l e<At Wh~o. ellf " " 11 .C. OhOtHl'I.,, 

--· fOll "'"' '""'"'•-" tflh ..- · 1••111.; '14N'T CXM<OCJllll: CX)f'A11&U JCITUIO. fOI' or.It H • .,, 
Or-l tlfte lh lflfr'OC..clH e.nt tiOlt 1'1..et lcw- 1.. fQI' 
' " ·''· u row ..,. • .,., ,. •• , ..,,,. •s.. 1TCHum11t• 
l'IH e l M MoNI , .. \IOIM t o S12.f) . Or• H'Hl'e f ..,_ 
#It IJIH Y°"' t • l l y ~ fr t-•• ttlih ,_.tec1 
~··f •"'· ,.,..,. ht(h; .... M'•ft'• hll ' .,..,. 
ll• lt• • • ..,,.f'lt •. 

KRAFT COl+!OOOAE STICI< S 9.95 
KRAFT SWITOtilTTER S12.95 

11tC1 ... . ., .. ro...r ~ or ...., ... .,.. n.oo ,... 
•tlo ,.,. ,. ... .. "'S .,.. M I H l"9 ca .. ,. • . C..ll t..-•I • 
,..,, .,..,. • •• 6 1 •• l u t-..... ~INN e l l o. J . ..... , fer 
.. 1 • ....,.., . Wf'r. "'°' cxo1 • • 

C R CONCEPTS 11c 
104 CALLE CUERVO 
SAN CLEMENTE, CA 92872 



EXPAND YOUR 
VIC 2oe MEMORY! 

Alfordablo Mem
ory Ex ponder lets 
you add 2K RAM 
Circu11s as your 
needs increase 
(Up 10 35K.) 

Molher 801111 & Soc:kals wilh lnslruclions 

Co~ltlt Kil wltb Cablntt (35KI. . . • • • 

AminOled & Tuled Ea pander fJSKI •••.••• ' 1 8 9 tt 
Each Add'I 2K Cl!lp (Up 10 280K paged RAMJ 
(' l Shipping)..................... • .. • ' 8° 

Send Check or Money Order 10 

PERIPHERAL DEVELOPMENT 
P 0 Box 28247 

SI Louis. MO 63 132 
(.Add us H M1Jt01.1t1 1es1atnct13dU ~'·' UO ) 

Pt1Ct1i tuo .. ct 1u ctt.mgtt v.111hou1 no11c11 

v ie Jth • trOO•m•rlll., C•mmffore llUlft l'ICl Lid 

RS80 Model1 I, Ill 
Apple II, II• 

ZX80/ 81 TS1000 
Com 94, VIC 20 

Regularly $89.95 
How Only S59.95 

MEMORY FOR YOUR VIC-20 
PLUS A LITTLE EXTRA 

32K Dynamic Ram · Same 1ype as Commodore 64 
24K Used normally. lor lull expansion Blocks 1. 2. & 3 
'EXIRA" BK maps 1n10 block 5. normally used lor ROM 
carllodges (Games! 

Accesses trom BASIC lor data slorage only 
lh•OIJ9h PEEK and POKE 
Accesses in assembler for data. or w111e your own 
gnmes & boo1 into lhem normally 

The 3K Block 0 ram has been 1men11onally 1e111ree lor 
lhe VIC Su~expander 
Eacil 8.< !)jock can De sv.11Ctted in or oul lo• 
compa1a1>1l1ll' " 1lh games or other pen1>11erals 
Powered by YOIJI VIC-20 (175 ma IYPI 
Plugs directly inlo VIC expanSJon slot or motherboard 
Complete assembled and 1n1ec1 
90 oay No ques11ons asked tnOlley back return 
5 yU• manufacturers warranty 

$109.95 
TEMPUS 

Oep1 GIOI 832 Brown Thrush. W1chlfa. KS 6n12 
Hano11no cha•ges. aoo 53 00 
Ptisonal checks 1ake J weeks 10 clear. belore we srup 
We carry lhe en111e XETEC hne lor VIC.20 and C64 Wrrre lor 
h1e1a1ure 
Muier~ro & Visa - Sena caro number & e>P•ri11on dale 
VIC·20 & Commooo1e 64 are Commodore 1rademarks 

PRESENTS 

t."\\1l~t'\,OUTIL111LC,H''Ht UH VICf0 t11 

on ' "' '"'tllC' ur Ji,,~ 

iJ1c1tal Derby P.\u•Mulut'I hfllllntt with «.1HOJ.1ln11: 
ittolf)hlo Mlo\t "4.>und 
Un<"' \ k (tll ~1 1 1" 

m lch Risk A ~\·bit M•\.~('lon IM1.1tht -..Ith .lu ... ho 
''"'"'.>1 f. mt:nt .. t ¢\mnJ .. t tc.<io h.t)"t1d, rcqulrt'd 
llnn \~on!; SI""'\ 

~uper Cipher ()('cipher coto1 or ~)mbo,(odt:' !:H.·lc< 1 
lenilh .1nJ wnc 1n11mh· ll•\ <'I" ot d1Hlc-ult)' I nr 1 
1)1.i~i.·t .. 

Unn \1~ tH ~111.1, 

l.Jrocr-,.m Cell•r r"u l°'t\·ft·'• Im.:: ("l"\t"r111nPi.,~l.il-" 
f\'''l "wl~ u.·n..,.,.,l~r \J(&._1, f .. ,, (f\lr\ fl~'I\. 

Po•~•""" f'.t. ... , .. h-,ouhnr huo 
\ C'r·I HI~~ 

Dile.a Cell•r--C'>\1..•1 Nth...c:uu.I"~·· <lr'" R.indc.mikct""' 
\1.tf'\u P'U'"llt\.-.J ·\IC')~ fl11rn.c•f l( '()f1\ ( .l~I, t<I lott-J 
t(\\O\ltt'l~-d"' 

CM<'"? f). .. ~ lf'Q' trd ill' •I\ 

SE"D CHECK OR MO"CY OROC.R 'fOo 
SOFT CELLARS , INC. 

111 RUE ROYAJ. SUITE SU 
NEW ORLEANS, LA. 70116 

~· ·•' .. '' u-.' •• -~ "t•+ .. 

•~ t+ II I~ J•lo • 

Advertise your 
program or product 

for the VIC-20 or 
64hereand 

reach hundreds 
of thousands of 

readers. 

2 + 1 EXPANDER 
l llll SCIMCl UPA.'$0\ 

C0\11£CTIJIS ROH A.\'GH 
CO!INECTOR. OAISY CHAii/ 

2 • Is TOGnHER 
I SP!CIAI SWITCHED 

~ CONN!ClOR fOR BLOCK ASSIGNMENTS 

'24.15 

lf.0..0 
CO~\(CTORSI 

~ RAM BLOCK '29.15 

CAl!TRIOGl SK M!MORY U•A~N ~ PUT IMll 11£ 
SCl'&N MlMPIS ASSlMBlCO ~NO llSllO PHONI DI! LOCAi 
~~S BAil! 8K CIRCU11 YlC 10 VIC~ !J4 

8?a:~1~~S HO CONNECT Ctwro 
llC.usAILI tAllmool$ GAZETTE SPECIAL 
CARTRIDGE 

PROGRAMMER 7TH FlEET '29.95 

'79." usaHMlDY 
WIRS WITH l'llOGAG 
&V~ 

'49.95 
MIGHTY 5 ~ 

MDUl!ID S FUil SIRl"tl £XPA.'i$0N CIMtCIOAS 
ID# 
t1lS1 snrTWW CQ.'ITROI Cf BLOCK INABll U\ [S 

OIJAl RlSU SWITCHES. RESEI VIC OR MCjHI T S I 

IGOlO CO~N!CTORSI USES SlV!RAl GAMlS OR RAM CAROS Ar ONCE 

These and other fine products ava1lable from: 

QUEUE PRODUCTS 
(313) 846-6666 

BOX 1655 I DEARBORN, Ml 48121 
- DEALER INQUIRY REOUES TED 

The Banner Machine'M 
For tne Commodore 64 (' urra fonts available). 
For the VIC-20 with 2'K memory (3 extra fonts 
.wa1lable). • Use on any Gemini or Es»on MX w1tn 
Graftrax or the FX and RX printers Also Commo
dore IS25E and Banana w1tn tile C-6• • Menu
drtYe:n program operates Mee o word processor • 
Mokes signs up to 13· tall by any lenstn • Make:s 
borders of widths up to v.• • 8 sizes ol letters 
from ¥•" to a· high. • Proportlonnl spacing; Auto· 
matlc cenlerlng; Rlgf1t and left Justifying. • 549.95 
Tape or Disk (Specify computer equipment) 
For the Commodore 64: 
Space Raider An ama11n9 arcade stmula1lon Your 
mission Is to destroy the enemy snips s 19 95 
Super Roller Challenging dice game. Sprite: ~raptt
ics and sound. Yahtzee·styfe rules of Play. S14.95 
Microbrokcr Exciting, reahstlc ond educational 
stock market simulation S3• .95 Tape or Disk 
Pruchool Educatlonal Program• ABC Fun, 123 Fun; 
and Ginger tile Cat w11n Add1t1on and Subtraction, 
Number Hunt, and letter Hunt All programs nave 
b119ht color, mus•c, and arnon Eacn su 95 
formulator A I C1ent1llC Calculator l or tasks wntcn 
require re~t11rve a11tnmetlc computaUons Save: 
lormulas and numeric upre111on1 S39 95 
Sprite Editor The cosy woy to crute. copy, alter, 
and wve up to 22• sprrte sha~s S2• 95 
Cross Rdcrcnce: Gcncr1tor for 8ASIC pro5r•ms 
locates lrnes with BASIC words or va11abfe names 
and allows cnange:s, and more. S19 95 
YIC·20 Programs Also Avallable. A•k tor Catalog. = Cardinal Software'"' 
.._ Vuom~a M1c10 Sy•tnm• 

• 1~6 loll Oavir lloohw•v 
Woodbndoo. V11oon1• 22191 
Phono (703) 491·6502 
(oll'~tldO•r o• """YI( to ••f , .. ,,,t,.f'd 
118\1•"'•'•' O" (Of"l•'l'IOOOrf' LlfCl•Ol'l+hUa 

.C-64 
PCl'S COMPLETE PRACTICAL 

GUIDE TO THE COMMODORE 64 

Where the C·64's owner's manual falls down or 
leaves off. PC l's Guido to the C·64 keeps you go· 
ong. Over 200 pages of practical rnformalion to help 
you get the most out of your Commodore. 

The Guide gives special attention to graphics and 
sound capabilities and provides practical, ln·depth 
discussions of programs specilrcally developed for 
the Gulde. 

SPECIAL OFFER: To get your copy early and save 
S2 olf the retail price, send check or money order 
tor$12.95 beloreJanuary 15 to: 

PERSONAL COMPUTERS, INC. 
4533 BAILEY AVENUE 
AMHERST, NY 14226 

Dealer inquiries call: (716) 832·8800 
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It writes, rates,c{eates, 
even telecommun1cates. 

Costs less,does more- · 
the Commodore 64. 

-~ 
, ........:::: ,_,. When 

C01nmodore 
introduced 
the 64, 
the industry 

suddenly 
realized that 

there would be .'.1 

co1nputer in every home, 
school and business years before anyone 
ever dreamed. 

That's because Corrunodore 64 halved 
the price of high technology: while 
you can compare 
1be 64's capabilities 
with those of any 
sophisticated business ,_,,_,,.""'""' 
PC, you can com
pare its price with 
that of an average television. 

personal computer, 
at a price 
you can afford. 

COMMODORE64:: 

. ·-....;;.;;;,;,: ~- - ' 
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