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Educational Software 
That Works: 

Spell. 
Spell It! 

Spell expertly 1000 of the most misspelled 
words. Learn the spelling rules. Improve 
with 4 exciting activities, Including a 
captivating arcade game! Add your own 
spelling words. 

ages 10 - adult I 2 disks: $49.9S 

Math. 

Word. 

ad. 

Math Blaster! 
Master addit ion, subtraction, multlpllcatlon, 
division, fractions. decimals and percentages 
- by solving over 600 problems. Learn your 
math facts with 4 motivating activit ies. 
Including a fast-action arcade game! Add 
your own problems. 

ages 6  12 I 2 disks: S49.9S 

Word Attack! 

Add 675 new words to your vocabulary -
with precise defin itions and sentences 
demonstrating usage. Build your skllls with 
4 fun-filled activities, including an arcade 
game! Add your own words. 

ages a  adult I 2 disks: $49.9S 

Speed Reader II 
Increase your reading speed and Improve 
comprehension! Six exercises designed by 
reading specialists vastly Improve your 
reading skills. Chart your own progress with 
35 reading selections and comprehension 
quizzes. Add your own reading materials. 

high school. college & adult I 2 disks: $69.95 

Davidson. 

The Davidson 
Best Seller Tradition. 
For your Apple. IBM or Commodore 64. 
Ask your dealer today. 

For more Information call: rBOOJ 556-6141 
In ca·llfornla call: !213! 373-9473 

Davidsen & Associates 
6069 Groveoak Place #12 
Rancho Palos Verdes, CA 90274 

Appl e. IBM and Commodore 64 are l rademarks respectively of Apple Computers , Inc .. International Business Machines Corp., and Commodore Business Mach ines, Inc. 
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For as long as anyone can remember, the 
world has trusted Kodak film to capture its 
memories. Now the world can trust legend
ary Kodak quality to capture its computer 
data. 

Introducing Kodak diskettes. And the 
beginning of a new legend. 

We know you expect nothing less than 
extraordinary performance from a Kodak 
product. We didn't disappoint you. 

These remarkable new diskettes 
are so thoroughly tested, they're cer
tified error-free. 

Every Kodak diskette has 
a highly burnished head 
surface for optimum 
read-write accuracy. Kod~k I=~"=..,.,
And every standard Diskettes ···-
diskette is made to Kodak ~·~=- ·--JAcroOiskettes •M·.. ro..- ~,~.. ::= . .,.._,_. 

::.-..:;=© Easanan Kodak Company, 1984 

withstand 4~ million passes before significant 
wear occurs. 

With accuracy and durability like that, we 
can offer this no--questions,asked replace, 
ment policy: 

This KODAK Diskette will be free from man
ufacturing defects, ar we will replace it. 

Kodak diskettes for home and business PC 
use are available in standard 8- and 51A,inch 
formats, high,density 51A-inch diskettes, and 

3~,inchmicro diskettes in our 
HD 600 Series. 

New Kodak diskettes. Be
cause the only thing that can 
foLlow a legend is another 
legend. 

T.rjQD• A T.r~ ~ 

lhe name says itall. 

1 Kodakl Diskettes 



APrinter For All Reasons 

Search For The Best High Quality Graphic Printer 

If you have been looklng very long. you have 
probably discovered that there are just too 
many claims and counterclaims In the printer 
market today. There are printers that have 
some of the features you want. but do not have 
others. Some features you probably don 't care 
about; others are vitally Important to you. We 
understand. In fact, not long ago. we were In 
the same position . Deluged by claim s and 
counterclaims. Overburdened by rows and 
rows of spectncatlons. we decided to separate 
all the facts - prove or disprove all the claims 
to our own satisfaction. So we bought printers. 
We bought samples of all major brands and 
tested them. 

Our Objective Was Simple 
We wanted to find that printer which had all 
the features you could want and yet be sold 
directly to you at the lowest price. We wanted 
to give our customers the best printer on the 
market today at a bargain price. 

The Results Are In 
The search is over. We hae reduced the field to 
a single printer that meets all our goa ls (and 
more). The printer Is the GP·5 50 from 
Selkosha. a division of Seiko. We ran th is 
printer through our battery of tests and It 
came out shining. This printer can do it all . 
Standard draft printing up to a respectable 
(and honest) 86 characters per second. and 
with a very readable 9 (horizontal) by 8 (ver· 
tlcal) character matrix. At this rate. you will get 
an average 30 line letter printed in only 28 
seconds. 

"NLQ" Mode 
One of our highest concerns was abou t print 
quality and readability . The GP·550 has a prin t 
mode tenned Near Letter Quality pri n ting (NLQ 
mode). Th is Is where the GP·550 ou tshines all 
the competi tion. Hands downl The character 
matrix in NLQ mode is a very dense 9 (horizon· 
tal) by 16 (vertical). This equates to 14 .400 ad· 
dressable dots per square inch. Now we're ta lk· 
Ing quality prin ting. You can even do graphics 
in the high resolu tion mode. The resul ts are 
the best we've ever seen. The only other 
printers currently available having resolu tion 
this high go for $500 and more without the in 
terface or cable needed to hook up to your 
computer. 

Features That Won 't Quit 
With the GP·550 your computer can now print 
40, 48, 68, 80, 96, or 136 characters per line. 
You can print in ANY of 18 font styles. You not 
only have the standard Pica, Elite. Condensed 
and Italics, but also true Superscripts and 
Subscripts. Never again will you have to worry 
about how to print H2o or x2 . This fantastic 
machine will do It automatlcally. through easy 
software commands right from your keyboard. 
All fonts have true descenders. 

One of the fonts we like best Is " Proportlonal" 
because It looks most like typesetting. The 
spacing for thin characters like " I" and " I" are 
given less space which " tlghtens" the word 
making reading easier and faster. This is only 
one example of the careful planning put Into 
the GP·550. 

Do you sometimes want to em phasize a word? 
It's easy. j ust use bold (double strike) to make 
the words stan~ ou t. Or. If you wish to be even 
more emphatic . underline the word s. Or do 
both. You may also wish to " headl ine" a ti tle. 
Each basic font has a corresponding elongated 
(double·wide) ve rsion. You can combine any of 
these modes to make the variation almost 
endless. Do you wnat to express someth ing 
tha t you can 't do with words? Use graph ics with 
your text - even on the same line. 

You can now do virtually any line spacing you 
wan t. You may selec t 6 , 8 , 7 1h or 12 lines per 
inch . PLUS you have variable line spacing of 
1.2 lines per inch to In fi n ity (no space at all) 
and 97 other software selectable setti ngs In 
between . You cont rol line spacing on a dot-by 
dot basis. If you 've ever had a letter or other 
document that was j ust a few lines too long to 
fi t a page. you can see how handy th is fea ture 
Is. Simply reduce the line spac ing sligh tly and 
... VOi t.Al The letter now fits on one page. 

Forms? Yes! 

Your Letterhead? Of Course! 


Do you prin t fonns? No problem. This uni t wi ll 
do them al l. An y fonn up to 10 Inches wide. 
The tractors are adj ustable from 4 1h lo 10 in· 
ches. Yes. you ca n also use single sheets. Plain 
typing paper, your Jetterhed, short memo 
fonn s. anyth ing you choose. Any size under 
10" in width . Multiple copies? Absolutelyl Pu t 
fonns or Individual sheets wi th carbons (up to 
3 deep). and the last copy will be as readable as 
the first. Spread sheets with many columns? Of 
coursel Just go to condensed mode pri n ti ng 
and print a full 13 6 columns wide. forget ex· 
pensive wide·carriage printers and changing to 
wide ca rriage paper. You can no do It all on a 
standard 8 'h" page. 

Consistent Print Quality 
Most printers have a continuous loop ribbon 
cartridge or a single spool ribbon which gives 
nice dark printing when new. but quickly starts 
to fade after a while. To keep the pri n ters' ou t· 
put looking consistently dark . the ri bbons 
must be changed more often than Is hea lthy 
for the pocketbok. The GP-550 solves this 
problem completely by using a replacea ble. in· 
expensive ink cassette which Is separately 
replaceable from the actual ribbon. It keeps 

the ri bbon loaded wi th Ink at all times. You only 
replace the ri bbon when i t truly wears out, not 
when It starts to run low on Ink. Just another 
example of the superb engineering applied to 
the GP·550. (When you finally do wear out your 
ribbon . replacement cost is only $10.95. Ink 
cassette replacement cost is only $5.95. both 
postpaid.) 

The Best Part 
When shopping for a quality printer with all 
these featu res. you could expect to pay around 
$500 or more. Not any morel We have done 
our homework. You don 't have to worry about 
Interfaces or cables. Everything Is included. 
You need absolu tely nothing else to start prin 
ti ng - j ust add paper. 

No Risk Offer 
We give you a I 5·day satisfaction guarantee. If 
you are not completely satisfi ed for any reason 
we wi ll re fun d the full purchase price. A I-year 
warran ty is Included with your prin ter. 

The Bottom Dollar 
GP·550A Standard Para llel (No Cable) ............ $249.95 


GP·5SOCD Commodore (Direct Connect) .......... $ 259.95 


GP·550AT Atari (Direct Connect) ..................... . $259.95 


GP·5SOllP Apple II or lie (Direct Connect) ........ . $29 9 .95 


GP·5SOPC IBH PC /Ir Compatables {NO Cable) .. . $259.95 

GP·550TI Tl 99 / 4A (Direct Connect) ............... $299.95 


"Prices lit lluailabj/jty Subject to Change. CAUJ" 

.Shipping Is $8 .00 - UPS within the continen· 
ta l USA. If you are In a hurry. UPS Blue (second 
day air) is $ 18.00. Canada. Alaska , Mexico are 
$25.00 (a ir). Other foreign is $60.00 (air). 
Cali fornia residents add 6% tax . These are 
cash prices - VISA and MC add 3% to total . We 
ship the nex t business day on money orders. 
cashiers' checks. and charge cards. A 14·day 
clearing period Is required for checks. 

TO ORDER CAU TOU FREE 

1-(800) 962-5800 USA 


OR 1-(800) 962-3800 CALIF. 


or send payment to: 


APROPOS TECHNOLOGY 
1071 -A Avenida Acaso 
Camarillo, CA 93010 

Technical Info: 1-(805) 482-3604 

© 1964 APROPOS TECHNOLOGY 
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EDITOR'S NOTES 


Senior Editor Richard Mansfield 
speculates on the perfect computer 
i11 this month's guest editorial. 

-Robert Lock, Editor i11 Chief. 

Configure, in your mind, the 
ideal computer. Forget ab0t.it 
cost or the limitations of current 
technology. What wou ld the ul 
timate thinking machine be able 
to do? What would it be like? 

For example, everyone 
seems to agree that a perfect 
automobile would combine the 
safety of tra ins with the speed 
and ease of planes and the free
dom and low cost of cars . 

In fact, ideal things are gen
erall y safe, fast, easy to use, ver
satil e, and cheap. On our planet, 
many things al ready qualify: 
light, water, electricity, TV, 
some kinds of love, to name a 
few. Not, however, computers. 
Not ye t, anyway. 

If we imagine the qualities 
of the perfect computer, the first 
thing that comes to mind is that 
it should be easy to use, bu t we 
ha ve to be careful with this one. 
What you might find easy to 
use might perplex or annoy me. 

For example, " user
fri endl y" is a selling point, a 
current fad , among computer 
ma nufacture rs. Ads are fill ed 
with pop-up menus, windowing, 
icons, and mouse devices-all 
ways to make computing possi
ble for nontypists and seducti ve 
to noncomputerists. For those of 
us who have learned to type or 

to program, however, things like 
this can sometimes just get in 
the way. It's far easier, for many 
people, to simply type LOAD 
" PROGRAM" than it is to move 
a mouse to a menu, pull down 
the disk menu, move to the pro
gram name, move the mouse up 
to the word LOAD, etc. 

Perhaps all these fea tures 
are efforts to make computing 
easier to learn as distinct from 
easier to use. But as more peo
ple find themselves comfortable 
working with computers, ma ybe 
icons and such won ' t be as de
sirable as they now seem. 

But what would be the easi
est computer to use? Probably 
one which could communicate 
in English. 

The second quality, safety, 
is related to ease of use . In com
puting, a safe environment pre
vents you from making serious 
mistakes like erasing an entire 
disk by accident. Current com
puters are fairly safe in this re
spect. But, again, some so ftware 
goes too far. You can get ve ry 
frustrated with a program which 
says ARE YOU SURE?, and then, 
after you type YES, responds 
with ARE YOU REALLY SURE? 

The safest computer wou ld 
be able to grasp the context and 
intent of your actions . If you 
have been reformatting a num
ber of new disks, it should rea l
ize that and dispense with ARE 
YOU SURE? for each one. Such 
a computer would ha ve, in ef
fec t, common sense. 

Speed, in computing, also 
means more than it first appears 
to. In many ways, even the 
most limited computers are now 
far faster than humans. But a 
truly quick computer would 
have the same quali ties as a 
quick person: a fast brain "'ith a 
large memory. Speed, in this 
sense, promotes versati li ty and 
power. 

In some ways, the current 
trend toward integrated soft
ware is an effort in this direc
tion . The larger, faster personal 
computers are combining word 
processing, data base manage
ment, telecommunications, 
spreadsheets, etc. , into one huge 
program. It 's quite impressive 
when you can ask your word 
processor to look over a letter, 
spend a couple of seconds veri
fying all the spelling, and then 
mail the letter for you over a 
modem. 

So, the perfect computer 
would speak English, have com
mon sense, and be brill iant and 
versa tile . Depending on your 
personal predilections, such an 
entity might be indistinguish
able from Einstein or Agatha 
Christie: It would ha ve all of 
their good qualiti es and none of 
the bad; it would be honest, pa
ti ent, always there. An ideal 
intellectual companion, a si licon 
and plastic angel. 
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You boughtac~ter to cultivateyourkids'minds. 

Make sure it's bearing fruit, not growing vegetables. 


Introducing awhole~of Learning
Adventure games from Spiilnaker. 

When it comes to cultivating adventurous 
young minds.the computer's potential is 
endless. 

Unfortunately. the search for software 
that makesthe most of that potential has 
been endless. too. 

That is. until Spinnaker created the 
Learning Adventure Series. A unique collec
tion of games that reward curiosity with 

It's new! 
PRESIDENT'S 
CHOICE. 'M 
Welcome to the White House 
you·re the President of the 
United Stites! Make the right 
decisions and you'll win 
re-election. Ages 13-Adult. 

hours of adventure and learning. So the 
time kids spend with our games will help 
them develop valuable skills. Instead ofjust 
tired thumbs. 

But what really makes our Learning 
Adventure games unique-educational value 
aside-is how much fun they are. Which isn't 
too surprising when you consider you can 
do things like bargain with aliens.search a 
haunted house. or build your own railroad 
empire. 

It's new! 

ROCK 'N' RHYTHM.,,. 

It's your own recording studio. 
complete with instruments and 
equipment. Play and record 
existing music, or experiment 
with your own melodies and 
rhythms. Ages 10-Adult . 

In fact. our games are so much fun. kids 
will really enjoy developing some very impor
tant skills. Deductive reasoning. note taking. 
and problem solving. for instance. 

So. if you·re in the market for software 
that will truly cu ltivate young minds. pick the 
Spinnaker Learning Adventure Series. 

It's the best way to be sure your search 
will be fruitful. 
Spinnaker Lea rning Adventure games are available 
for Apple." Atiri." IBM " and Commodore 64 •• home 
computers. 

i It's new! TRAINS.',. 
You're in cha rge of an old-time 
railroad - and whether it turns 
into a bonanza or abust depends 
on how well you run It. But either 
way you 'll find that working on 
this railroad is a challenge - and 
a lot of fun! Ages 10-Adult. 

Disks for: IBM (PRESIDENTS CHOICE).SPIYIYAK&R  TM Atari and Commodore 64 

(ROCK 'N. RHYTHM and TRAINS).
'Ne make learning f un. 

IBM and At.lri are registered trademarks of International Business Machine Corp. and At.lri. Inc. Commodore 64 Is a trademark of Commodore Electronics Ltd. <01984. Spinnaker Software Corp. All nghts reserved. 



READERS' FEEDBACK 

The Editors and Readers of COMPUTEI 

Do You Need Two Disk Drives? 
I have a TI-99/4A and an Amdek color monitor. 
I'm planning to buy a second computer, but I'm 
confused about the advertising for two disk 
drives. Why do you need two disk drives? 

Natalia Macedo 

For many home computer users, one disk drive is 
sufficient. Two drives are, however, useful in sev
eral ways. For example, if you do a lot of disk copy
ing you won't have to keep swapping th e disks back 
and forth. 

Some software packages, particularly business 
programs, require two disk drives. A11 example 
would be a data base manager which holds the pro
gram disk in one drive and th e data disk in the 
other. Similarly, if you do a lot of programming, you 
can use two drives to hold your system disk and 
utilities. Some compilers and assemblers also require 
or work much faster with two drives. 

Many writers prefer dual-disk systems for word 
processing because th ey can periodically save back
ups on separate disks for safety. In general you can 
live with one and live very well with two. 

What Is DOS? 
I'm going to buy a disk drive, and different 
brands of drives have a different DOS. What ex
actly is DOS? 

Ricky Gibbs 

DOS (usually pronounced to rhyme with "moss") 
stands for Disk Operating System. Basically, this is 
a program which allows the computer to work with 
a disk drive. On most computers, DOS lets you save 
and load files, view disk directories (lists of files 
stored 011 disks), rename files, erase files, copy fi les 
from one disk to another, copy entire disks, format 
blank disks (prepare them for use), and other 
functions. 

There are many different types of DOS for dif
ferent computers, and th ey're usually incompatible 
with each other. It's important that you use the 
proper DOS for your computer, disk drive, and sys
tem configuration. Fortunate ly, most disk drives (or 
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computers with built-in disk drives) already include 
th e proper DOS. 

Usually DOS comes on a disk that must be i11
serted in the disk drive before you tum on the com
puter. It loads automatically when the power is 
switched on. This process is called booting up. An 
exception is Commodore DOS, which is stored in 
Read Only Memory (ROM) ch ips within the disk 
drive itself. Commodore DOS is available whenever 
the computer and disk drive are powered up. 

There are many versions of DOS eve11 for the 
same computer. As revisions, corrections, and up
dates are made, new versions of DOS are released, 
usually denoted by different 11u111bers. Examples are 
Atari DOS 1 (the original versio11), DOS 2.0S (im
proved single-density), and DOS 3 (enhanced den
sity); PC-DOS 1.1 (the origi11al vers ion), DOS 2.0 
(with improvements added for hard disks), and DOS 
2.1 (modified for the PCjr); Apple DOS 3.3 (orig
inally intended for the Apple II and II+) and · 
ProDOS (introduced with th e Apple Il e and Ile); 
and so 011. Commodore DOS is harder to modify 
since it's embedded i11 ROM chips, but unofficial 
updates are usually made when new models of disk 
drives are introduced. 

In addition to the DOS versions released by 
computer manufacturers, there are also custom ver
sions of DOS sold by independent companies for 
certain computers. Examples are OS/ A+ DOS for 
Atari computers, CP /M-86 for IBM computers, and 
CP/M-80 for numerous personal computers. Som e
times a custom DOS is compatible with the manu
facturer's DOS, and sometimes it requires extra 
hardware (such as a CP/ M board). 

The disk drive you buy for your computer will 
probably come with the right DOS for your sys tem. 
If it doesn't, the dealer can recommend tl1e proper 
DOS or a compatible custom DOS. 

The Great Commodore 
Save/Replace Debate 
I have a Commodore 64 and a 1541 disk drive. 
Recently I saved a program on a disk and later 
saved another program on the same disk. When I 



• 
-- -~L ;ji;Maxell Gold. 
The floppy disk 


that makes 

Conunodore· 


more conunanding,

Apples crisper


and gives IBM.pc·· 

a higher IQ. 


Smart move, buying a computer. 
To be sure your computer doesn't under
achieve, put it on the Gold Standard. 
Maxell. An industry leader in error-free 
performance. There's a Maxell Gold 
Standard floppy disk for virtually every 
computer made. Each comes backed by 
a lifetime warranty. Maxell. To keep your 
computing at the top of the class. 

maxell® 
IT'S WORTH IT 

Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.J. 07074 

/ 



tried to load the first program, I was surprised to 
get the second instead! What happened? How 
can I get my first program back? 

Jason Stearns 

Assuming there's no mysterious hardware error, it's 
possible that you saved the second program with the 
save/replace command (SAVF "@O:filename",8). 
When you precede a filename with the at sign (@), 
the computer first saves the new file with the same 
filename before erasing the old file. The purpose of 
save/replace is to make it easier to update files on a 
disk in one step. (Some computers do this 
automatically.) 

The save/replace command is a controversial 
subject among some Co111111odore users. For years it's 
been rumored that save/replace contains a bug 
which can scramble programs and disks, but it's un
predictable and therefore very difficult to confirm. 
Usually it seems to happen when you are using a 
disk with less than 100 blocks free. We recently lost 
a file after using save/replace and spent hours try
ing unsuccessfully to duplicate the error. 

One programmer, convinced that save/replace 
works, has offered a reward to anyone who can 
prove othenvise. COMPUTE!, however, has concluded 
that where there's smoke, there might be fire; man
gled disks can be so frustrating, lost files can be so 
difficult to replace, we don't think the added 
convenience of save/replace is wo rth the risk. 

To be safe, avoid using save/replace. Instead, 
save the program with a different filename, maybe 
with a .V2 extender (for version 2). The next file can 
be .V3, etc. Then rename the file after you have a 
final debugged version and delete all the early 
versions. 

Your first program was probably still recorded 
on the disk after it seemed to disappear, but to re
cover it you would need a disk editor utility. Such a 
utility lets you read the directory map and change 
the byte which signifies a deleted file. However, 
even this works only when you haven't saved any 
other files on the disk in the meantime. It's also 
easy to destroy other files if you aren't sure how to 
use the utility. 

It's a good practice to always save copies of im
portant programs and data files 011 backup disks 
which are stored away from your main disks. If you 
upgraded to disk from tape, you can also save back
ups on your old cassettes. 

BASIC Translations 
I recently bought a Timex Sinclair 2068 computer 
and was disappointed when I could not find any 
software. I even tried typing in Atari and Com
modore programs from COMPUTE!, but was un
successful. What should I do? 

Wagih Mando 
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You'll have to stick to relatively generic BASIC pro
grams-those that have few or no PEEKs, POKEs, 
graphics, or sound commands (which are nearly al
ways machine-specific). You could, of course, trans
late the sound and graphics commands of other 
compu ters into the corresponding Sinclair BASIC 
statements, but this can be difficult, especially if 
you're not familiar with the other program and 
computer. 

Programs written for earlier models of Sinclair 
computers should translate fairly easily for the 
2068-but again, avoid programs with many PEEKs, 
POKEs, and machine language subroutines. Natu
rally, these programs won't take advantage of the 
2068's new features, including color graphics. 

COMPUTE! has not published any programs for 
Sinclair computers for quite a while, but copies of 
Creating Arcade Games on the Timex Sinclair are 
still available from COMPUTE! Books. Although it's 
aimed primarily at users of the Sinclair ZX-81 and 
TS-1000, some of it would apply to your 2068. 

Atari Amnesia 
I recently bought an Atari 800XL which claims to 
have 64K, but which seems to have only 48K 
user memory. The other 16K supposedly is avail
able only with certain software programs. Which 
ones? I am also having trouble with the memory 
test. The other day I bought a game requiring at 
least 48K. I tried to load it on my 1050 disk 
drive, but the picture is distorted. I tried again, 
but got the same results. So I tried the memory 
test by holding down the OPTION key while 
turning on the computer. The ROM checks 
green. So does all my RAM, up to 44K. I checked 
it again, still 44K. What do I do? 

Steve Whitlow 

It sounds like your computer is behaving normally, 
but the software may not be compatible with the 
800XL. Check with the dealer who sold you the pro
gram or with the software publisher. Some programs 
designed for the older Atari computers have trouble 
running on the newer XL machines because of 
changes in the computer's operating system. The 
fault still lies with the software, though, because 
from the beginning Atari made it clear that pro
grammers should follow certain rules to insure 
compatibility with future models. 

One solution might be to obtain a translation 
disk which, in effect, temporarily converts your XL 
into an older-mode/ Atari 800. The disks are avail
able from Atari for a nominal fee and from some in
dependent companies. 

The memory discrepancies you discovered are 
unrelated to the software problem. The Atari 800XL 
does indeed have 64K of Random Access Memory 
(RAM), but as with the Commodore 64 and 64K Apple 



IF YOU CAN FIND A BE'ITER 

WORD PROCESSOR OR .DATA BASE SYSTEM 


WE'LL BUY IT FOR YOU. 


Word Writer 

Outrageous offer? Not 
really. For your Commo
dore 64, we're putting our 
money where our mouth 
is, because the Timeworks 
Word Writer and Time
works Data Manager 2 
are so complete - so ex
tremely easy to use, we 
think nothing beats them 
at any price. (Our suggest
ed retail prices are: $49.95 
for Word Writer. $49.95 for 
Data Manager 2. ) 

This menu-driven system includes: 
A program which can be used by itself (stand

alone), or interiaced with Timeworks' Data Manager 
or Data Manager 2, enabling you to maintain and 
print out name and address lists. create individu
alized form letters automatically, and produce 
customized reports up to 20 columns wide, which 
can be incorporated into any text produced by the 
Word Writer. 

Two plastic keyboard overlays which place 
the word processing commands directly onto 
the keyboard. 

A full screen format (up to 80 characters) which 
simplifies your text entry and editing. 

All the essential features - plus some exclusive 
Timeworks extras- making this system completely 
functional for most home & business requirements. 

Data Manager 2 
This system includes: 

A menu-driven program that easily lets you store 
information on a wide variety of subjects- from 
general name and address lists, to research data. 
This program will also calculate and store any 
corresponding numerical data. 

Quick access to important information. Items can 
be easily retrieved and printed by category, name, 
index code, date range, amount range, or any 
category of information stored in the system. 

Timeworks exclusive X-Search,™ X-Sort™ and 
X-Chart™features allow you to easily cross-search 
any of the categories. Or arrange your stored items 
in increasing or decreasing order, alphabetically, 
numerically or by date.Break down statistical infor
mation by up to ten indexed categories of your 
choice - and graphically 
review your results. 

Arithmetic calculation 
of your mathematical 
data is possible. allowing 
you to perform Payroll cal
culation, cost estimates 
and more. Data Man
ager 2 also produces the 
Sum. Average and Stan
dard Deviation of statis
tical data entered into the 
system. along with Fre
quency Charts. 

When interfaced together, these programs: 
Generate customized data reports, which can be 

incorporated into any written text produced. 
Individually address and print form letters 

automatically. 
Pi-int your name and address file onto standard 

mailing labels. 
Transfer and print text information onto labels 

and tags. 
Calculated numerical data from column to 

column, giving these programs spread-sheet 
capabilities. 

So. if you can find anything better, simply send us 
your Word Writer or your Data Manager 2, your 
p:nd receipt. and the name of r e program you want. 
along with your check or money order for any price 
difference. If ifsavailable. we11 buy it for you:"* 

Now at your favorite dealer. Or contact Time
works, Inc.. PO. Box 321, Deerfield. IL 60015. Phone 
312-948-9200. 

SOFTWARE WITH SUBSTANCE. 


·'Now tor the small pnnt Otter applies 10 Commodore only. with maximum suggested retail prices of 5!25.00 each tor any exchanged progrorr.. 

Otter expires 45 days al1er dale of your purchase. 


·Registered Trademark c t Commodore Computer Systems 1983 Tlrneworks. Inc. All rights reserved 




Ifyou wantto be in pictures, 


it's more fun in color. 




Fol low the yellow brick road. 
It sounds easy enough. But try 

''painting1
' on most computers and you"ll 

have to settle for black-and-white 
pavement. 

That's why IBM has just introduced 
PCjr ColorPaint-a $99* cartridge 
program that lets you paint with PCjr. 
In living, sparkling color. 

It's sophisticated, 
yet extremely 

easy to use. 
(It works with 

a friendl y little 
mouse.t ) So you 

can sit right down 
and paint just about 

anything you can think. 
Whether you're an artist or 

an accountant. 
With PCjr ColorPain~ you can work 

withl6 colors-4 at a time - over2,700 
combinations of colors altogether. And 
there are all kinds of shortcuts to help 
you put together Ii nes, shapes, patterns, 
even different size and style lettering. 

Which makes it easy to draw and 
paint illustrations, charts, graphs, 
diagrams, whatever. For serious 
business. Or just a bit of funny business. 

Of course, PCjr ColorPaint is only one 
program in a library of software that's 

PCjr now runs over a thousand of the 
best diskette prograins that run on the 
IBM PC. Plus powerful new cartridge 
programs, like Lotus™I-2-3™ and 
Managing Your Money"·' by financial 
expert Andrew - - - - -- ---- ---,r- 

I I
Tobias. 1 :\lore computt'r fo r ~·our mone)". I 


I See how PC1r compares I
And for all.of its I wolh her com pu1ersa111sprice. I 

I Memory Software I 


pOWel~ it COStS less I User emory(RAM ) Runsoverl.000 I 

I 128KB (expand· programs wronen I
than Sl 000 * able 10 512KBI for 1he IBM PC 1 1 


' ·• ' ' Permanent Memory Runs bolh di ske11e and I

without 111onit01: 1 

I (ROM) 64KB D i ~;;~~dgeprograms I 


1r and PC.111· 
 I Diskette Drive 40- and 80-column I 

';} ';} 1 Double-sided. Resoluloon: I 


double dens11y 4-color: I 

C0lorPai nt are Capac11y 360KB 16~o~~,' 200v I 


·1 b I 


Pc.

Process0< 320h x 200v I
b0th aVal a e nOW 16-b118088 Expandability I 


at authorized Keyboard I
Open archilecwre 

Typewri1er-s1yle Op11onal 128KB I 


JBJVJ PCjr dealers De1ached.cord1ess ~1~~~~;:ft~~s1on : 


Warranty 13 porls for add·ons. I 


a11d 1Bl\t1 P rOdUct I y::;,i~~11~ed ~~~:~1di~1~~~~~-1n I 


Centers. __ ______ ____ ___ J 

Go see how well they work together. 


And draw your own conclusions. 

For the name of the store nearest you, 


calll-800-IBM-PCJR. In Alaska and 

Hawaii calll-800-447-0890. = - 

' = - -::§~§: 
(1) 

IBMPCir 
Growing by leaps and bounds. 

"18,.., Product Center pnces. Compuler or ice does not include monito r 
t Ava ilable from manufacturers other tha n IBM. 

1·2-3 and Lotus are trademarks of Lotus Development Corporation. 
Managmg Your Money 1s a trademark of MECA. 
L111le Tramp charac1er licensed by Bubbles Inc .. s a. 

growing by leaps 
and bounds. 



Ile, not all of this RAM is immediately accessible. 
All th ese computers use 6502-family chips for their 
Central Processing Units (CPUs). The 6502 is lim
ited to accessing, or addressing, a total of 64K of 
me111ory at a time. Part of this 64K must be a/lo
cated for internal progra 111 s necessary to operate the 
computer. This includes the opera ting sys tem and 
BASIC language. 

The Atari operating system, stored in Read 
Ollly Memory (ROM), requires lOK of space. Addi
tional ROM space is used fo r th e i11terna tiollal 
character set and self-test routines. BASIC, when 
selected, uses a little over BK of space. The 
illput/ output chips ll eed 2K of address space, since 
th ey are controlled as if th ey were 111 e111ory loca
tio11s . This leaves less than 40K of RAM when usillg 
BASIC. Rough ly th e sa111 e a111or111t of 111 emory is 
available for BASIC 011 a Co111111 odore 64 or 64K 
Apple Il e. 

If you switch off BASIC i11 your BOOXL (equiva
lellt to u11pluggillg the BASIC cartridge 011 the older 
Atari 400, 800, a11d 1200XL computers), 48K of 
RAM is directly addressa ble. To switch off BASIC, 
hold down the OPTION button when powering up. 

Doll 't think you 're being misled by the 64K 
RAM claim; it's there, but it takes so 111 e special 
progra111 111illg to access it. ot 111a11y co 111111 ercial 
progra111s take advantage of this extra 111 e111ory, 
though, because th ey would not be compatible with 
the large nu111ber of older 800s sti ll ill use. 

If you have so 111 e progra111111illg cxpcriellce, you 
call reach this additiollal memory wit/1 your OW ll 
programs. The PIA ch ip ill you r Atari, used for the 
two joystick ports, also helps control 111 emory map
ping and oth er special XL functions. Th ese func tions 
are controlled with 111 e111 or11 locatioll 54017 (PORTB, 
$0301), fo r111 erly used Oil ihe 400/800 to read joy
stick ports 3 and 4, which are omitted Oil th e XL 
models. (Illcidentall y, if you try to read th e shadow 
registers for joysticks 3 and 4, or use STICK(2) or 

Bit Bit Decimal Function 
Position V.alue Equivalent ·

0 0 0 Disable operating system 
ROM, enable RAM from 
$COOO to SFFFF. 

0 1 1 Enable OS ROM (default). 
1 0 0 Disable built-in BASIC ROM. 

-.. 1 1 2 BASIC off, RAM on ~t· 
$AOOO-$BFFF. 

2 0 0 Turn on LED #1. 
2 1 4 Turn off LED #1. 
3 0 0 Turn on LED #2. 
3 1 8 Turn off LED #2. 
4-6 Not presently used. 
7 0 0 Enable self-test ROM. 
7 1 128 Disable self-test ROM, enable 

RAM at $5000-$57FF (default 
after power-up complete). 

STICK(3) in BASIC, the values return ed will be 
those of joystick ports 1 and 2.) Th e eight bits at 
$0301 control eight functions (see chart). 

Add up the decimal values of th e functions you 
want to enable or disable, then store the sum into 
loca tion 54017. Of course, you would not want to 
turn off BASIC or the operating system with a 
POKE from BASIC (without a language, operating 
system, or controlling program, the computer would 
be reduced to a prism of pure memory with 11othing 
to remember). Feel free to flicker the LEDs (found 
only 0 11 the 1200XL) from BASIC, but memory map
ping should always be done with a machine lan
guage program. 

With both BASIC and the operating system dis
abled, there is free RAM from $AOOO to $FFFF, 16K 
of additional RAM space. Well , almost 16K. The 
computer is pretty useless without its video and 
input /output chips, so they are kept active from 
$0000 to $07FF, leaving this 2K of RAM 
inaccess ibl e. 

If you're goillg to tackle the job of accessing all 
of th e Atari's hidden RAM, there's another consid
eration, too. The video chip generates a non
maskable illterrupt (NM!) every 1/60 seco 11d so tha t 
the operatillg system can update screen variables. 
This NM! cannot be disabled, so if the operating 
system is out to lullch when the interrupt happens, 
th e 6502 tries to make an indirect jump through the 
NM! vector at $FFFA, finds nothillg of value there, 
and crashes . So before you switch out the RAM, 
write th e address of a nominally functional NM/ 
rou tine into $FFFA and $FFFB. This ca11 simply 
point to an RT! (return from interrupt) so that NM/s 
will be ignored. · 

Remember also that with the operating system 
and interrupts disabl ed, you cannot make use of any 
of the shadow registers for input/output. You must 
store directly into the hardware locations. And 
11aturally, you have to reenable the operati11g system 
to call routines like CIO (Central Input/Output). 

Using The Commodore Wedge In 
Your Programs 
Many people incorrectly state that DOS 5.1 
commands don't work in program mode. The 
commands not only work, but can be used to do 
some things which would be difficult or impos
sible to do from BASIC. It's only necessary to en
close the operand in quotes. For instance: 

10@"10 " 

20@"$" 


This will initialize the disk drive and list the 
disk directory without disturbing the program in 
memory. Other possible uses for the Wedge in 
program mode exist. 

Dave Palmer 
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Get the jump on the weather
man by accurately forecasting 
the local weather you rself' 

The beautiful princess is held 
captive by deadly dragons. Only 
a kn ight in shin ing a rmor can 
save her now' 

A time- saving orga nizer fo r 
coupo ns. receipt s a nd more . 

A scienti fi cally proven way to 
develop a n awesome memory. 

Cut your energy costs by moni 
toring your phone, e lectric and 
gas bills. 

...,z••·t•
lllllHH " 
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Schoo l-age a nd pre -school 
chi ldren a re rewa rded fo r right 
an we rs, corrected on their 
wrong ones. 

You a re trapped in a live
story, 125-room st ructu re 
made entirely of ice. Find the 
exit before you freeze! 

MICRO MECHANIC 

Computerize ca r maintenance 
to improve auto performance, 
economy and resale value. 

...c 

/ ... ' ' Ill 

A real brainflexer. Deflect 
random ba lls into targets on 
a consta nt ly changing playlield. 

T a ke cont rol of your personal 
finances in less tha n one hour 
a month . 

Create multi -colored bar 
graphs with a surprisingly 
sma ll amount of memory. 

A fun way to dra matically 
increase typing speed and 
accuracy. 

Get up to 30 new programs and games 

for less than 15 cents each


every month in COMPUTE! 

Every month, COMPUTE! readers enjoy up to 
30 brand-new, ready-to-run computer pro
grams, even. arcade-quality games. 

And when you subscribe to COMPUTE!, 
you'll get them all for less than 15 cents each! 

You'll find programs to help you conserve 
time, energy and money. Programs like Cash 
Flow Manager, Retirement Planner, Coupon 
Filer, Dynamic Bookkeeping. 

You'll enjoy games like Air Defense, 
Boggler, Slalom, and High Speed Mazer. 

Your children will find learning fast and 
fun with First Math, Guess That Animal, and 
Mystery Spell. 

Looking for a challenge? You can write 
your own games. Customize BASIC programs. 
Even make beautiful computer music and 
pictures. 

It's all in COMPUTE!. All ready to type 
in and run on your Atari, Apple, Commodore, 
PET/CBM, TI-99/4A, Radio Shack Color 
Computer, IBM PC or IBM PCjr. 

What's more, you get information-packed 
articles, product reviews, ideas and advice that 
add power and excitement to all your home 
computing. 

And when it's time to shop for peripherals 
or hardware, check COMPUTE! first . Our 
product evaluations can save you money and 
costly mistakes. We'll even help you decide 
what to buy: Dot-matrix or daisy-wheel printer? 
Tape storage or disk drive? What about 
modems? Memory expansion kits? What's new 
in joysticks, paddles and track balls? 

Order now! Mail the postpaid card attached 
to this ad and start receiving every issue of 
COMPUTE!. 

For Faster 

Service 


Call Toll-Free 

J-800-334-0868 

COMPUTE! P.O. Box 914, Farmingdale, NY 11737 



Thanks fo r sharing th e information. It's also helpful 
to begin your program with a loader routine that i11
stalls DOS 5.1 so you don't have to remember to 
load the Wedge each time. In addition, th is keeps 
oth er people who may use your program from 
co111plai11i11g about the inexplicable crashes th ey 
may e11cou11ter otherwise. Make sure DOS 5.1 is on 
the same disk as your loader routine. 

Tl POKE? 
I own a TI-99/4A and would like to know if 
there is an equivalent for POKE in TI BASIC or 
TI Extended BASIC. 

Paul Parks 

Th ere is 110 equivalen t for POKE or PEEK i11 stan
dard TI BASIC. This is one example of how TI 
BASIC differs considerably from other personal com
puter BASICs. The language designers may have felt 
th at PEEK a11d POKE commands- which allow pro
grammers to examine and modify individual mem
ory locations-were somehow risky tools to put in 
the hands of inexperienced programmers. Of.course, 
many inexperienced programmers progress beyond 
that stage and wou ld find uses for these commands. 
Constructing a blockade between the programmer 
and th e lower levels of the machine can severely 
limit a user's control. 

Fortunately, Tl's Extended BASIC does provide 
an equivalent for POKE, the CALL LOAD sta te
ment. For example, to place the va lue 100 in loca
tion 20000, you'd use CALL LOAD(20000,100). Th e 
equivalent to PEEK is CALL PEEK. To place the 
va lue from location 20000 into the variable X, you'd 
use CALL PEEK(200000,X). 

Re111 ember that memory for the video display is 
maintained separately from the microprocessor (and, 
without expansion, BASIC programs are actually 
stored in the video memory area), so CALL LOAD 
and CALL PEEK give you access on ly to the proces
sor me111ory or to any attached expansion memory. 
The ROM in the Mini Memory cartridge also pro
vides for CALL LOAD and CALL PEEK, and in 
addition provides CALL POKEV and CALL PEEKV, 
which allow you to store and retrieve data from 
video 111em ory. 

TI also supplies an impressive library of built
in subroutines that accomplish many of the things 
that PEEK and POKE are used for on oth er comput
ers. For exam ple, to read the Tl joysticks, you can 
type: 

100 CALL JOYST(l,X, Y) 

Other valu ab le features are CALL CHAR, 
RESEQ UE NCE, and NUMBER. These provide built
in character redefinition, renumbering, and auto
matic line-numbering utilities. 

Apple Shape Tables 
I have an Apple II+ and have been trying to fig
ure out shape tables. How do the data numbers 
affect a shape? How do the numbers in the 
DRAW and XDRAW commands make a shape? 

Tony Steele 

Shape tables can appear very confusing, but th ey 
are extremely useful, though in some cases it may 
be easier to draw complicated figures with HPLOT. 

Basically, a shape table contains plotting vec
tors to draw a figure. Each vector describes the 
movement necessary to draw the object. 

Let's try co 11strncting a shape table to draw a 
square to see how it all gets done. The firs t step is 
to draw the shape on a piece of paper. 

Now you must convert the figure to coded plot
ting vectors. Vector codes are numbers between 0 
and 7 which correspond to a direction of movement, 
and each byte of a shape definition can hold as 
many as three vectors. The task now is to reduce 
the shape to a series of vectors, th en place th ese 
vectors into memory, where th ey can be used to 
draw shapes. 

Pick a starting point on the figure you want to 
code . For our square, we'll start at the bottom-left 
corner. Make a list of the directions required to 
draw the shape. Be sure you include all movements 
necessary, even those not actually drawn on th e 
screen. 

Starting at th e bottom-left comer, we need 
these vectors to draw ou r square: 

Vector Plot 
up yes 
right yes 
down yes 
left yes 

Now use this table to write the proper binary 
code next to each vector: 

Action Binary Code Decimal Code 

move up without plotting DOD 0 
move right without plotting 001 1 
move down without plotting 010 2 
move left without plotting 011 3 
move up with plotting 100 4 
move right with plotting 101 5 
move down with plotting 110 6 
move left with plotting 111 7 
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The OKIMATE 10 Personal Color 
Printer's got it for $238. 

The first affordable 
color printer. 

Atari® and Commodore® 
computer owners. meet the 
one and only . The new 
O KI MATE 10 Per so na l 
Color Printer. The first per
sonal printer that lets you 
print in a rainbow of 36 
dazzling colors. 

Now your Atari or Com
modore personal com
puter has new meaning. 
Because the OKIMATE 10 
can bring the information 
on your screen to life. Print
ing on plain paper. In bril
liant color. For very little 
green. 

Fully equipped for 
reading, writing and 
'rithmetlc. 

The OKIMATE !O's word 
processing capability deliv
ers crisp. clean term papers. 
school reports and home
work . At 240 words per 
mi nute. So now you can 
print an assignment in min
utes. instead of typing it in 
hours. And OKIMATE 10 
lets you highlight words. 
headlines. paragraphs 
and charts 
with wide. 
bold. or fine 
print. 
So you 
and your 
informa
tion 
really 
stand out. 

If you use your personal 
computer to keep track of 
mortgage payments. tuition 
payments. your checkbook 
or beat Dow Jones to the 
punch . here's good news: 
the OKI MATE IO gets down 
to business quickl y. And 
easil y. 

Easy to learn. 
easy to use. 

"Learn-to-Print" sofuvare 
comes with OKIMATE IO to 
show you how to start print
ing. And the OKIMATE IO 

Atari is a registered trademark of Atari Inc. 
Commodore is a registered trademark of Commodore Business Machines. Inc. 

Handbook will teach you 
how to get you r wildest 
ideas and images down on 
paper. Now you· re set. 

OKIMATE IO makes it 
easy to get color from the 
screen to paper because it 
comes with its own "Color 
Screen Print" program . 

Just plug the OKIMATE IO 
in to your Atari or Com
modore personal co m
puter wit the PLUG ' N 

PR INT 
pack

age.• And 
print. It's that 

easy. 

Everything Included. 
For 5238 you get both the 

printer and the PLUG 'N 
PR INT package plus 

everything you need to 
print: black ribbon. color 
ribbon. data cable. PLUG · N 
PRINT contro l ca rtridge . 
" Learn-to-Print" program. 
"Color Screen Print" soft
ware package. computer 
paper. and an easy to read 
handbook. 

Mt. Laurel. NJ 08054 

Available at retai lers everywhere. 

·PLUG 'N PRINT packages for Atari or Commodore computers sold separately. 
The 64 and PLUS 4 require disk drive. 
Atari requires disk drive and 48K memory. 



You should now have a table that looks like 
this: 
Vector Plot Code 

up yes 100 
right yes 101 
down yes 110 
left yes 111 

The Apple stores information in memory in 
bytes of eight-bit binary numbers. Usually two, and 
sometimes three, plotting vectors can be stored in a 
specific memory address . A memory byte can be 
thought of as : 

There are a few rules to follow when packing 
binan; codes into memon;: 
1. All bytes are read from right to left. 
2. When all remaining sections of a byte contain 
zeros, the rest of the byte will be ignored. 
3. Only a move instruction may be placed in section 
A of a byte. 

Now refer to your table and place th e binary 
code for the first vector into section C of the first 
byte, and place the binary code of the second vector 
into section B of the byte. 

In section A of each byte, a zero always means 
no movement and 110 plotting, and a zero value will 
be ignored by BASIC. The only legal vectors in sec
tion A are right, left, and down without plotting. 
No other plotting vectors are allowed in section A. 

The byte should now look like this: 

7 6 5 4 3 2 0 

cA 
0 0 

B 
0 0 0 

Notice that the vector for move right with plot
ting was not placed into section A. Start filling in 
the next byte with the remaining values. 

7 6 5 4 3 2 0 

A 
00
0 0 
0 0 

1
l 
0 

B 
01 

l l 
0 0 

l 
0 

C 
00 
l 
0 

0 
0 

This is the table for drawing the square. After 
each byte has been filled in, set the last byte to zero . 
This signals BASIC that the end of the shape table 
has been reached. 

Divide the byte into two four-bit portions 

(nybbl es) and convert the nybbles to hexadecimal 
numbers: 

Binary 

0 
0 
0 

0 
0 
0 

l 
l 
0 

0 
l 
0 

l 
l 
0 

l 
l 
0 

0 
l 
0 

0 
0 
0 

Hex 

2 c 
3 
0 

E 
0 

The only information needed to complete the 
shape table is the Shape Table Directory, which 
contains the number of shape definitions in the 
table and which points to a starting location for 
each shape. 

The first byte of the shape table contains the 
number of shape definitions. The second byte is un
used, and starting with the third byte, a table of in
dices to the starting addresses of each shape 
definition is stored. This value is the offset that 
must be added to the starting address of the table ta 
obtain the starting address of a specific shape. 

Using the example of our square, we'll store the 
shape table starting at $1FOO. The completed shape 
table looks like this: 

F 0 0 
01>F 0 l 0 0 Directory 

F 0 2 0 4 
F 0 3 0 0 
F 0 4 ~ ~ > Shape Definition F 0 5 
F 0 6 0 0 

This shape table may be stored in memory using 
the monitor, or by POKEing the values from a table 
of DATA . The starting address of the shape table 
must be stored in memory location $EB. Again, you 
can place it there with the monitor, or by entering 
the following in immediate mode: 

PO KE 232,0 
POKE 233,31 

That completes the shape table, and you're 
ready to save the table and DRAW, XDRAW, ROT, 
or SCALE to your heart's content. 

Atari Self-Loading Tapes 
I have tried to load a machine language cassette 
tape by holding down the START button while 
turning the machine on, waiting for the beep, 
and hitting RETURN. The program starts loading 
into the machine, but I get a BOOT ERROR mes
sage. Why? What is the proper way to do this? 

Geoffrey C. Bennett 

Two possibilities exist. The most obvious explana
tion is that your tape is defective. But it is more 
likely that you have a disk drive attached and 
turned on. After the tape is successfully loaded, the 
Atari then tries to boot the disk drive . With no disk 
in the drive, you get the BOOT ERROR. Turn off 
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Like a smart, computerized filing cabinet, THE CONSULTANT controls your information for you. You 

choose the file size and format - THE CONSULTANT's flexible file structure adapts to almost any application 


you can think of. And you can change the structure of your files without having to re-enter any data - a 

great time saver. Easy to learn and simple to use. Big system speed and sophisticated sorting functions, all for an 


exceptionally low price. No wonder THE CONSULTANT comes highly recommended! 

AVAILABLE NOW FOR THE COMMODORE 64. COMING SOON FOR THE IBM PC. 

"The Energized Software Company!" 
WRITE FOR A FULL COLOR BROCHURE 

Tbronto, Ontario, 
M5V 1Z1 Canada 
(416) 596·1405 

Suite P, Irvine, California 
USA 92714 
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AND NOW FOR SOMETHING 

INCOMPLETELY DIFFERENT! 

Incomplete, yes. you have hundreds, even 
But it's not just because thousands of alternatives 
we're always bringing at every step. In fact, an 
out new stories in the Infocom interactive story 
Infocom interactive fic is roughly the length of 
tion collection. Nor is it a short novel in content, 
simply due to the fact but because you 're 
that with all the writing 
and re-writing, honing 
and perfecting that we 
put into every one of 
our stories, our work is 
seemingly never done. 

The real reason is: an 
Infocom work of fiction 

In CUT TH ROATS:" the plot 
in\'oh-es a motJey band of 
hardbitten salts who gel wind 
of• shipwreck laden 1'i th 
sunken treasure near the 
remote island where you live. 
In exchange for )'Our di\'ing 
skills. they offer )'Ou 3 piece 
of the ac tion. Your challenge : 
survi\'e the m. the perils of 
the deep, and escape with 
the treasure and you r li fe. 
Good luck! 

TH E HITC HHIKE R'S 
GU ID E TO TH E GALAXY~ 
by Dou~s Adams is the 
most rrund·boggling story 
we'\'C e\·e r published. In the 
person of Arthur Dent. )'ou'U 
chortle as your plane t is 
demolished. You 'U yelp 1'ith 
laughter as your life is 
threatened by a galaxy or 
horrors. Your sides will 
positively split as you search 
the universe fo r . . . well. 
you'U find out. Maybe. 

In SUSPECT:" our newest 
mys tery thriller. you ·r~ a 
reporter who ge ts the scoop 
on the society event of the 
year- the murde r of a 
~larybnd Blue Blood at a 
lane)'cos tu me ball . Great! 
Except you're the prime 
suspect. And if youcan' t 
find the real killer, you r 
next by-line could be in the 
obi tuaries. 

actively engaged in the 
plot, your adventure 
can last for weeks and 
months. 

In other words, only 
you can complete the 
works of Infocom, Inc. 
Because they're stories 

can never be complete until you with surprising twists, unique that grow out of your imagination. 
become a part of it. characters (many of whom Find out what it's like to get 

You see, as hard as we work at possess extraordinarily developed inside a story. Get one from 
perfecting our stories, we always personalities), and original, logical, Infocom. Because with Infocom's 
leave out one essential element often hilarious puzzles. Communi interactive fiction, there's room 
the main character. And that's cation is carried on in the same for you on every disk. 
where you enter in. way as it is in a novel-in prose. 

Once you've got Infocom's And interaction is easy-you type 1n1=acam
interactive fiction in your in full English sentences. 
lnfocom, Inc., 55 Wheeler Street. Cambridge . MA 02138 

computer, you experience But there is this key differ-
For your: Apple II , Atari . Commodore 64 , CP/MS", DECmate. 

something akin to waking up ence between our tales and DEC Rainbow, DEC RT-ll. IBM PC· and PCjr, KAYPRO 11 . 
MS. DOS 2.0; NECAPC. NEC PC-8000, Osborne, Tandy 2000,

inside a novel. You find yourself conventional novels: Infocom's TI Professional. Tl 99/4A, TRS-80 Models I and 111. 
· u se the IBM PC version for your Compaq, and the MS-DOS 2.0 

\'e~at the center of an exciting plot interactive fiction is active, not ion for your Wang or Mindset. 
CUTTHROATS and SUSPECTare trademarks of In/ocom. Inc. that continually challenges you passive. The course of events is THE HITCHHIKER'S GUIDE TO THE GALAXY is a trademark 
of Douglas Adams. shaped by the actions you choose 

to take. And you enjoy enormous 
freedom in your choice of actions



the drive or disconnect it when you load a boot 
tape. 

Also, many 111achi11e language programs on boot 
tapes wo11't work with the BASIC cartridge plugged 
in. Try removing BASIC before loading til e tape into 
Atari 400, 800, and 1200XL computers. 011 a 600XL 
or 800XL, you can disab le til e built-i11 BASIC by 
holding down the OPTION button. (Therefore, to 
auto-boot with a 600XL or 800XL, you would 
simultaneously hold down OPTION and START 
while switching 011 the computer.) 

Simultaneous Commodore Graphics 
And Text 
I'm writing an adventure game and would like to 
mix text with graphics. Is there any way I can di
vide the screen to leave four lines at the bottom 
for text? 

Peter Goldstein 

You didn't 111entio11 which computer you're writing 
your game 011, but we'll assume it's the Commodore 
64. The Apple, Atari, IBM, and TI have this 
capability built into BASIC and require no special 
p rogra 111m111g. 

On th e 64, tlze best way to divide tlze screw 
into two (o r more) parts is to use a programming 
technique called a raster interrupt. Raster inter
rupts take advantage of t/1e sequential 11at11re of a 
video image. The image is painted 011 the screen by 
a cathode-ray beam which always begins at the top
left corner and sweeps across the screen left to 
right . When the beam reaches the right edge of the 
screen, it's turned off for a split second and returned 
to the left side of the screen. Then th e beam is 
dropped down one line and the process is repea ted. 
When it finally reaches the bottom -right corner of 
the scree11, it's switched off again and returned to 
th e starting position at the upper-left comer. The 
e11tire cycle repeats 60 tim es a seco11d. 

On the Commodore 64, 11011 ca11 deter111i11e 
whiclz horizo11tal line th e beam is currently sca11
ni11g by readi11g the raster register at location 
$0012 (53266). With this infor111atio11 i11 ha11d, yo11 
ca11 write a program to i11terrnpt the process so you 
ca11 insert a few lines of text or cha11ge scree11 
colors. 

However, this takes some adva11ced program
ming. Th e raster i11terrnpt can't be accessed directly 
from BASIC, because BASIC must be turned off to 
i11sert a vector to your interrupt ro11ti11e. 

Here's a demo11stration program which loads a 
111achi11e language routi11e i11to memory a11d allows 
you to change scree11 colors a11d split th e scree11. To 
use this routi11e in your ow 11 programs, simply 
clz a11ge lines 20 through 50 to define the variables 
to suit your needs. 
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10 GOSUB130 : r em 11 7 
20 INPUT"SELECT TOP SCREEN COLOR : ";A 

:rem 222 
30 INPUT"SELEC'l' BOTTOM SCREEN COLOR : ";B 

:rem 194 
40 PRINT "WHAT ROW FOR SCREEN DIVISION?" 

:rem 172 
50 INPUTC:IFC<lORC>23THENPRINT"VALID RANG 

E IS 0-23[2 SPACES)RE- ENTER ":GOT040 
:rem 140 

60 SYS49152 : rem 106 
70 POKE829,A:REM SET TOP SCREEN COLOR 

:rem 226 
80 POKE830,B:REM SET BOTTOM SCREEN COLOR 

:rem 190 
90 POKE831,21 : REM TOP SC REEN UPPERCASE/G 

RAPHICS :rem 188 
100 POKE832 , 23 : REM BOTTOM SCREEN LOWER CA 

SE : rem 70 
110 POKE828 , 50+C*8 : REM SET DIVIDING POINT 

:rem 166 
120 STOP :rem 217 
130 CK=0:FORI=49152T049247:READA:CK=CK+A: 

POKEI,A : NEXT : IFCK=l0244THENRETURN 
: rem 180 

140 PRINT"[RVS)P.RROR IN DATA STATEMENTS" : 
STOP : rem 59 

150 DATA120,169,127,141 , 1 3, 220 :rem 231 
160 DATA169,l,141,26,208,173 :rem 145 
170 DATA60,3,141,18,208,169 :rem 96 
180 DATA27 , 141 , 17 , 208 , 169 ,3 4 :rem 151 
190 DATA141,20 , 3 ,1 69 , 192 , 141 : rem 141 
200 DATA21 , 3 , 88,96,173 ,1 8 : rem 1 
210 DATA208 , 205 ,60, 3 , 208 ,28 : rem 87 
220 DATA169,0,141,18,208,173 :rem 142 
230 DATA64,3 ,1 41 ,24,208,173 :rem 89 
240 DATA62 ,3,1 41 , 33 , 208,169 :rem 93 
250 DATAl , 141 , 25 , 208 , 104 , 168 : rem 137 
260 DATA104,170,104 , 64,173 , 60 :rem 187 
270 DATA3 , 141 , 18 , 208 , 173,61 :rem 93 
280 DATA3Al41,33,208,173,63 :rem 93 
290 DATA3 ,141, 24 , 208 , 169,l :rem 43 
300 DATA141 , 25 , 208 ,7 6 , 49 , 234 :rem 147 

For a th orough discussion on using raster inter
rupts, see "Split Screens" and "Son of Split Scree11s" 
by Jim Butte1field in COMPUTE! 's First Book of 
Commodore 64 . 

Atari Modem Update 
Your reply to Paul S. Reyes in the November 
1984 " Readers' Feedback" column does not ap
pear to be very timely or accurate. The modem 
currently offered by Atari is the model 1030 
direct-connect, autodial, autoanswer modem. If 
your statement "the Atari modem comes with its 
own software, but is not compatible with other 
modem software" is about the 1030, you are 
incorrect. 

Versions of Jim Steinbrecher's AMODEM 
4.8, a public domain program, have been specifi
ca ll y written for use with the Atari 835 and 1030 
modems, as well as modems connected through 
the Ata ri 850 Interface Module. The version I 
have is called RMODEM and is available on 
many bulletin boards and from the CompuServe 



Only one program

letsyou create your own 


crossword, instead of 

filling in someone else's. 


Crossword Magic is just like the crossword 
puzzles you see in the newspaper. It has the 
same crossword format. And the same cross
vvord clues. 

Yet, it's totally unique.(After al I, does it make 
sense to spend $49.99 for something you get in 
your newspaper for a few cents?) 

Here's the twist. 

Crossword Magic lets you create your own 
puzzles from scratch. Not only is this fun,but it's 
also educational. Youcan use it to test 
yourself and others on any subject. 
For example, will they remember that 
a "protozoan with pseudopodia" is an 
amoeba? 

Now thafs worth $49.99. 

Crossword Magic from Mindscape ~ 

Mirdscape. Inc . 3••• Dundee Road, Norlhbrook. IL 60062 For more"' ormattOl'l call 1·80C'·221·9884 In llhnots. !·800·9• 2·7315 P" ce hsled is manufaclurer's suggesled relil!I pnce. 



Information Service. RMODEM can be compiled, 
and it provides a 22K buffer that can be dumped 
to your disk drive or printer. 

The Atari 1030 modem has been advertised 
by a national chain store on sale at $69.96. At 
that price it is certainly a best bu y. 

Note that the Atari 1030 modem uses the T: 
handler as opposed to the R: handler for the 850 
Interface Module . Both handlers are supported 
by RMODEM. 

Howard Stebbins 

Thanks for this additiollal infor111atio11. COMPUTE! 
stands, by its answer, though, sillce many Atari 
owners may lack the programming skill to modify 
modem programs using the R: device that zt ere 
written before the introduction of the 1030. I11 fact, 
the ]TERM Atari terminal program published ill last 
month's issue of COMPUTE! was written for modems 
which use the R: device, not the T: device. 

Apple Joystick To Keys Conversion 
I use an Apple II + for games and educational 
programming, and would like to change games 
which require a paddle to keyboard input. How 
can I do this? 

Michael Weaver 

Applesoft BASIC has a very ha11dy statement (POL) 
for reading the value of the game controller, and 
you can also read the keyboard buffer to see which 
key is being pressed (although it's not as handy). 
The GET statement can read the keyboard, too, but 
it halts the program while waiting for i11put. 

To co11vert a program from using a game 
controller to the keyboard, find all th e routilles 
which read POL, then change those routi11es to read 
the keyboard buffer i11stead. Try using this 
subroutine: 

1 0 A PEEK - 163 8 4 ) 


= 

= 

2 0 B PEEK - 16368) 
40 IF A < 12 8 THEN 1 0 
50 D = A - 128 
60 I F D = 65 THEN PR INT "RIGHT" 
70 IF D 68 THEN PRINT "LEFT" 
80 IF D = 87 THEN PR INT II up II 

90 IF D 88 THEN PRINT "DOWN " 

100 IF D = 32 THEN PRINT "FI RE! " 

1 10 GOTO 1 0 


This checks for the ASCII values of the A, D, 
W, X, and space bar, and ignores all other keys . 
Line 10 reads the keyboard a11d line 20 resets th e 
keyboard to await the next keypress. Line 40 eval
uates A to see if a key was pressed. If bit 7 is set 
(the value of A is greater that 128), then a key was 
pressed. Line 50 translates the value of A to an 
ASCII value, and lines 60 thro11gh 110 evaluate the 
key pressed. Of course, these lin es cou ld be changed 
to read any keys, and values could be included to 
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check for diagonal 111 ove111ent (the Q, E, C, alld Z 
keys). 

Be advised, however, that Apple paddles are 
resistive, so they return numeric variables that do 
not correspond directly to directions . The keyboard 
routine presented above provides for readillg direc
tiolls and is thus llOt a perfect replacement for an 
Apple paddle. 

Faulty Math? 
I have a Commodore 64, and there seems to be 
an error of some kind in the math logic. If you 
raise the number 5 to the power of 7 (PRINT 
5t7), you get th e result of 78125.0001 , which is 
incorrect. 

I have found th is error with other numbers, 
and although these amounts are small , I'm afraid 
there are others which I haven't found yet which 
are causing errors in math programs. Could you 
tell me what causes th is? 

Bill Briggs 

You have come across the phenomenon known as 
rounding error. Most home co 111puters use the bi
nary system for mathematical calculations . While 
some fractional 1111111bers translate easily to binary, 
some do not . The same· is true of decimal 11umber
ing, the system we're used to. The fraction 1/3 
trallslates i11to 33 perce11t (after roundi11g off all 
th ose extra threes). And three ti111 es 33 percent 
comes to 99 percent. The result is off by 1 percent. 

You will never be able to tra11slate 1/3 into a 
perfect percentage i11 decimal. And your computer 
will llever be exactly accurate w/1en it 11ses certa in 
functions in binary. But how do fractions occur 
whe11 raising one whole number to t/1 e power of an
other whole number? 

If you were trying to do th e expression you 
111 elltio11ed on paper, you'd write 5 X 5 X 5 X 5 
X 5 X 5 X 5. However, the computer uses a more 
sophisticated mathematical formula to avoid having 
to perform the repeated multiplicatiolls . To see how 
it works, try entering the fo ll owing line in direct 
mode: 

PRINT EXP(7 * LOG(S)) 

Notice that this gives the same answer as PRINT 
Si 7. It's the fractions involved ill evaluatillg the 
logarithm (LOG) a11d exponential (EXP) functions 
that lead to the rounding error. Other f~nctio11s that 
suffer the same problem for a similar reason are 
SIN, COS, TAN, ATN, and SQR. 

For a thorough discussion 011 rou llding errors, 
see "De-Bugging BASIC, Part 2," in the FebrnanJ 
1985 issue of our sister publication, COMPUTE! 's 
GAZETTE. 



Presenting Travelshopper 
... new from CompuServe 
and 1WA. 

Now you can save time and money 
by getting infonnation and reservations 
on virtually any flight on any airline-
worldwide-from one source. Irs TWA's 
new Travelshopper, available now through 
CompuServe's Information Service. 

With Travelshopper, you can scan 
flight availabilities, discover airfare bar
gains and order tickets... on your own 
personal computer ... at home or in the 
office. 

You also receive automatic member
ship in TWA's Frequent Right Bonus5

M 

program. And you can build bonus points 
by staying at Marriott and Hilton hotels 
and by using Hertz Rent-A-Car. 

'lla¥ellhappa and Frequent Righi Bonus are Service marlcs cl TWA 

ALL AIRLINES DEPAR'FFROM TmsTERMINAL. 


oriented on-line services. 
The Official Airline Guide 

Electronic Edition lists direct and 
connecting Hight schedules for over 700 
airlines worldwide plus over 500,000 
North American fares. 

Firstworld Travel offers worldwide 
travel advice and service. 

Discover Orlando provides complete 
prices, hours and features on all of 
Central Florida's attractions and, 
accommodations. 

Besides Travelshopper, CompuServe and health requirements for most 
offers an ever-growing list of other travel foreign countries. 



Apple Emulator For Commodore 64? 
I have heard of an add-on system for the Com 
modore 64 that will allow you to use any of the 
Apple hardware and software on the 64. What is 
it? 

Jason Meudt 
When th e 64 was first introduced, there wasn 't veni 
111uch software available for it, but Apple had thou~ 
sands of programs availalile 011 just abou t every 
subject imaginable. It wasn't long before n1111ors be
gan circulating about an Apple e111ulator which 
plugged into the 64 and t11rn ed it into an instant 
Apple. Some companies even advertised til em and 
took orders . As far as u e know, none was actuallii 
delivered. 	 · 

The problem of one comp 11 ter e111 ulating an
other is complex. Besides having to d11 plicate the 
fw .z ctio11s of the opera ting system of the computer 
be111g em11 lated, you must also have a disk drive 
which can read the other system's disks. Com
modore's 1541 11orn1all11 can read on l11 th ose disks 
formatted 0 11 disk drives compatible iuith the 1541, 
not Apple disks . Hence, you'd need an Apple-
compatible disk drive . Even tho11gh both the Apple 
an.d Co111111odore 11se a 6502 -fa111i ly microprocesso r, 
you m1.1st still /ra ve Apple DOS and a different 
ope~·a twg syste111. All that remains of you r original 
64 1s the keyboard, some RAM chips, and the 
--------------------~ 

Program Your Own EPROMS 
1~420 ~ ~ $99.50 

PLUGS INTO USER PORT. 

NOTHING ELSE NEEDED. 

EASY TO USE. VERSATILE. 


• 	 Read or Program. One byte or 

32K bytes ! 


(1) OR Use like a disk drive. LOAD, 

.,, SAVE, GET, INPUT, PRINT, CMD, 

V OPEN, CLOSE- EPROM FILES! 


(tj 	 Our software lets you use familiar BASIC commands to 
create, modify, scratch files on readily available EPROMc: 	 chips. Adds a new dimension to your computing capability. 

(1) 	 Works with most ML Monitors too. 

E
• Make Auto-Start Cartridges of your programs. 


e 

• The promenade '• C1 gives you 4 programming voltage~. 


2 EPROM supply voltages, 3 intelligent programming 

algorithms, 15 bit chip addressing, 3 LED's and NO 

switches. Your computer controls everything from software!a. • Textool socket. Anti-static aluminum housing. 

• EPROMS, cartridge PC boards, etc. at extra charge. 
• Some EPROM types you can use with the promenade '" 

2758 2532 462732P 27128 5133 X2816A' 
2516 2732 2564 27256 5143 52813' 
2716 27C32 2764 68764 2815' 48016P' 
27C 16 2732A 27C64 68766 2816' 

Call Toll Free: 800-421-7731 

In California : 800-421-7748 


mT1 JASON-RANHEIM 
~ 580 Parrott St., San Jose, CA 95112 

microprocessor. Therefore, an Apple emulator for 
the 64 would end up cos ting almost as 11111 ch as an 
Apple purchased outright. 

There's also a possible legal complication. Apple 
has .been very aggressive in bringing lawsuits 
aga111st vendors who 111arket produc ts with ROMs 
that Apple feels are close copies of its own operat
mg system. For exa!11ple, Apple successfu lly fought a 
long legal battle with the makers of the Franklin 
Ace comp uter. Since the emulator would have to 
provide an operating system that closel11 rese111bled 
Apple's, it's quite possible that th e ma1iufacturer 
wo uld end up in court. 

Moreover, new programs for th e 64 have been 
p11blished or released commercial/11 on alm os t a 
daily basis since the 64 was introduced. 811 11 ow 
most of the original Apple library has beei1 trans
lated for th e 64, with enhancements to take adva11
tage of !~e 64's more advanced sound and graph ics 
capabil1t1es. Tlius, much of the original impetus for 
the deve lopment of an emulator has dwindled. 111 
fact, with the boo111ing lib rary of original software 
for the 64, a 64 emulator for the Apple might prove 
more popular. 

. Neverth~less'. one Apple e111ulator is currently 
l!e 111$ ~dvert1 sed zn COMPUTE!, though at this writ
111g it is not ye t available. Mimic Systems Inc., 1112 
Fort St ., Fl. 6M, Victoria, B.C., Canada V8V 4V2 
has an nounced a11 Apple emulator and plans to ' 
have it ready for the Wint er Co11su111 er El ectronics 
Sh?w. i!1 January, u~ith sa l.es to ~egin early i11 1985. 
M1m 1c s current pnce es flmate 1s around $600. For 
comparison, the Apple Il e is presently available for 
about $800. 

Tl Rounding Routine 
Here's a routine for TI-99 /4A users that will 
round off decimal points to any desired place. 

Bill Gardella 

1 {110 	 N=0 
110 0$=ST R$ ( C) 
120 	 N=N+l 
1 30 E$=SEG$(0$,N, ll 
140 	 IF E$="" THEN 2 5 0 
15{1l 	 IF E$ <> "." THEN 1 2QI 
160 E$=SEG$(0$,l,N+2> 
1 70 F$=SEG$(0$,N+ 3, 1) 
180 IF F$="" THEN 200 
190 G=V AL<F$ l 
200 H=VAL<E$ l 
210 IF G< 5 THEN 230 
220 H=H+.01 
23(11 C=H 
240 GOTO 270 
250 H=VAL ( 0$) 
26121 C=H 
270 REM Rest of program from here o 

n. 

Thanks for sharing the technique. 

28 COMPUTE! February 1985 





'--The New Atari-----..J 

With Sigmund Hartmann 


President Of Atari Software 

Tom R olfhill , Edi or. ond Seib Boe o 

Sigmund Hartmann was 
born in Germany, educated 
in Belgium and the United 
States, and is one of the few 
people who have worked for 
the volatile Jack Tramiel 
three times-twice at Com
modore, and now at Atari. 
Before joining Commodore 
for the first time, Hartmann 
worked at TRW, a major 
high-technology corporation. 
His first stint at Commodore 
as general manager didn't 
gel, so he returned to TRW. 
In all, he spent 18 years at 
TRW, working as an en
gineering manager for 

Sigmund Hartmarm NASA space projects and 
running a division which 

included hu~~ds of engineers and programmers. In 1983, 
Hartmann re101ned Commodore to head Tramiel's newly 
formed software division. But in early 1984, after a manage
ment dispute, Tramiel shocked the industry by leaving the 
~ompany he ~ad founded in the 1950s and buying Atari
irorucallr, a fmn he had nearly destroyed in the home com
puter pnce war of 1982-83. Several top executives and en
gineers loyal to Tramiel left Commodore in the months 
afterward and followed their former boss to Atari. In late 
1984, Hartmann crossed over, too, taking command of the 
remnants of Atari's software division. 

Feo ures Edlior 

COMPUTE! caugh t up with 
Hart111a1L11 i11 November at the 
COMDEX/ Fall computer show in 
Las Vegas soon after his move. 
Hartmann was accompanied by 
two of Tramiel's sons, who 11ow 
hold top positions at Atari. Al
th ough Hart111an11 had just begun 
to imm erse himself in the hercu
lea 11 task of rebuilding Atari, he 
agreed to discuss the company's 
future plans and the 11 ew comput
ers it hopes to introduce at the 
Winter Consumer Electronics 
Show (CES) i11 January. It was al
most two months before CES, and 
Hartmann had few technical de
tails, but he was willing to sit 
down for 20 minutes and sketch 
o~ t the most important poin ts in 
Ills heavy European accent. 

Ata ri is pegging its comeback 
0 11 the re lease of th ree new ma
chines in the first half of 1985: a 
128K RAM, upward-compatible 
version of the existing 800XL; a 
powe1ful 16/32-bit computer built 
around the Moto rola 68000 
microprocessor found in the Apple 
Macintosh; and a superpowe1ful, 
fu ll 32-bit machine with perhaps 
as much as 1000K of RAM (o ne 
megabyte). All will be mass
marketed, and the latter two are 
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targeted to cost less than $1,000. 
At least one of the advanced 

computers also will feature a new 
operating system licensed from 
Digital Research-CF/M-86K
and Digital Research's GEM 
(Graphics E11v iro11111ent Manager). 
GEM shields users from the op
erating system with icons, pull
down menus, and a mouse 
controller, as 011 the Macintosh . 
(COMPUTE! will have more details 
on the new computers and operat
ing systems after CES.) 

One week before this inter
view, Atari had slashed prices 011 

its existing hardware and software 
to boost Christmas sa les and raise 
much needed cash. List prices 
(before dealer discounts) were cut 
to about $120 for the 64K BOOXL 
and $199 for the 1050 disk drive. 
Prices of other peripherals a11d 
software were substantially re
duced, too . 

Although this interview was 
conducted in a lim ited amount of 
time, Hartmann's comments re
veal much about his own plans 
and Jack Tramiel's new direction 
for Atari. 

Hartmann: Can I give you a 
preview of why I joined the 
company? The major reason I 
joined Atari is because, knowing 
Jack, working for him-this is 
my third time with Jack-and 
knowing the type of individual 
he is-that he is a successful in
dividual-I joined a team of 
people which I worked with 
previously. And those people 
are the ones who took Commo
dore to one billion dollars. So if 
you are a smart guy, what you 
do is you join that team, the 
winning team, and now you 
take the new company up to a 
billion-plus. We learned a few 
things and we should do better 
than a billion dollars, for cer
tain. So that is one of the major 
reasons, and Jack and I were al
ways close. Plus the timing was 
right. And that's why I took the 
job. 
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Since I am heading soft
ware worldwide for Atari, which 
includes AtariSoft, the strategy 
is to continue to sell software 
for non-Atari products. So we 
want to continue to sell all types 
of software packages for the PC, 
for the Apple, for the Commo
dore, for every machine. In ad
dition to tha t, we will also sell, 
under Ata riSoft, peripherals 
which are non-Atari peripherals. 
So we are going to be totally in 
the business of selling software 
products but also peripheral 
products and accessories for 
non-Atari machines. 

C!: What kind of peripherals 
might that include? 

Hartmann: Printers, disk drives, 
etc. OK? So that is the strategy 
which we are going to follow. 
In addition to that, if you look 
in the past of the Atari Corpora
tion, the old Atari, the main em
phasis was to be recognized as a 
game company. We definitely 
want to change that. We are 
definitely going to be and will 
be a microcomputer company. 
And if you look up microcom
puter, it says you've got to have 
the computer technology, 
you've got to have software 
with it, and you've got to have 
peripherals. We are going to 
concentrate on all those three 
areas. 

In terms of the existing ma
chine, we have an 800XL ma
chine which you've heard 
about. That 800XL was cost
reduced. Because of the way we 
cost-reduced it and eliminated 
some of the components, we 
had an opportunity to increase 
the reliability of it, so we cost
reduced it and maintained 
compatibility. And as you know, 
when you reduce parts in a 
piece of equipment, the reliabil
ity goes up. What we did is we 
took some of the components 
and made them a gate array. 
Gate arrays are more reliable 
types of devices, OK? So we re
duced the price to below $120
I think you know that. But in 

addition to that, we geared up 
our manufacturing to produce a 
few hundred thousand or more 
a month. So it's going into high 
production. And there is no in
tention of phasing that machine 
out. It's going to be going on for 
quite a long period of time. So 
it's going to be huge for the 
after-market. 

From what I can see, with 
our new pricing structure, we 
are already seeing a trend that 
people are buying it. They're 
buying our disk drives, which 
we reduced the price also now, 
which is below some other com
pany which we are competing 
with. So Jack did what he said 
he would do . He started the 
trend of moving the company to 
where it is going to be a 
superprofitable company. 

C!: Those are very attractive 
prices and you've answered a 
lot of questions for people. 

Hartmann: But in addition to 
that, we are also coming out 
with another 800 machine 
which will have 128K of RAM, 
which is really what you need, 
OK? 

C!: Will that be compatible with 
the older Atari computers? 

Hartmann: It's going to be 
upward-compatible totally with 
the 800XL machines. We're going 
to stick with a consistent ca
pability in terms of compatibil
ity. We do not want to lose that 
software base out there . 

C!: What other improvements 
will this machine have? 

Hartmann: There are other ones 
but I cannot tell you now ... . 
The big thing is to give you 
more memory. 

C!: What is the price going to be? 

Hartmann: It will be probably 
just a little higher, but I do not 
know now. It's like the philoso
phy of Jack Tramiel is to make 
certain that the end-user gets 
tremendous value for his 
money. So the price is going to 





be way low in comparison to 
our competition, for example. 

C!: Is there going to be a differ
ent name for this? 

Hartmann: Yeah, we'll have a 
name for it , but right now we 
don't have anything. At CES 
we'll have a name to identify it. 

So much for what I call the 
low-end machine, except for 
one other thing. In terms of the 
software for the 800XL, what 
I'm looking for-and I did dis
cuss a lot of this with third
party software developers-I'm 
hoping we are going to come 
out with a whole slew of third
party software pieces, but the 
major emphasis being placed 
not on recreational or game 
software, but productivity soft
ware and educational software. 
Because as I pointed out before, 
if you look at Atari in the old 
days, it was mainly recognized 
as a game [company] and they 
had some excellent game soft
ware. I'm pushing the pendu
lum that other way-education, 
productivity software. And still 
do games and recreational soft
ware. But the best we can buy 
we can get. I'd rather have less 
and have quality. 

Another very important 
emphasis vvhich Jack is placing 
on all of his guys is quality. He 
feels that quality comes first for 
a very simple reason. We didn ' t 
start this company to be there 
for one year, go public, and 
then get out. We are here for 
the long haul, and in order to 
take it up to the billions which 
we want to take it, you need to 
establish yourself as a quality 
house. So Jack is really tough 
on everyone . He wants to make 
sure we do not ship a product 
which does not meet the highest 
quality standard. Very impor
tant. And that goes true with 
software, peripherals, and so on. 
And that is so much for the 
800-series machines. 

NO\·V, Je t's go up to new 
products. Jack announced that 
we would have two machines 
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coming out and we'll probably 
demonstrate at least one of 
them during CES. That is our 
16-bit machine . Now again , ev
eryone says " 16-bit" and starts 
to look at what processor we'll 
be using. The processor which 
we're using is really a 68000 
Motorola processor, which is 
really-if you look at the ad
vertising by Macintosh, by 
Apple-a 32-bit machine. But 
we don ' t want to play games, so 
we say that it is truly a 16-bit 
machine. From a viewpoint of 
what you can do with it, it isn't 
a full-blown 32-bit, so we call it 
a 16-bit machine. 

ow, that machine is going 
to use as its foundation the 
GEM hookup. Digital Research 
came out with GEM. You 've 
heard of Crystal , it's like the 
Macintosh type. It 's a graphical 
representation of what I call an 
extension of an operating sys
tem. It gives you icons, it gives 
you graphic representations, 
pull-down menus, and every
thing, with a mouse-you use a 
mouse with it. It's like the Mac
intosh. ow, we signed a deal 
with Digital Research, and 
worked with Digital Research 
for quite a while. We're using, 
actually, their operating system, 
the Cr/M-86K, that's the op
erating system which we're us
ing, OK? And we' re using their 
GEM program. And we're work

ing very closely with Digital Re
search to get that product 
completed so that we can dem
onstrate it at CES. 

C!: But Cr/M-86, isn ' t that an 
operating system for the eight
bit Z80 chip? 

Hartmann: That's K, CP/M
86K. That's what they call a 
Macintosh-type operating sys
tem.... In my opinion it's just 
fantastic. 

C!: GEM isn't running on any 
computer right now, is it? 

Hartmann: Oh, yes, you could 
see it, they have it at Tandy . . . 
pull-down menus, mouse, every
thing, like the Macintosh, basi
cally. [Editor's note: This is the 
MS-DOS, IBM-compatible ver
sion of GEM.] We believe if you 
look at the machine in terms of 
resolution, graphics, it's going to 
be very powerful. It's going to 
have features which in my opin
ion are going to be better than 
what the Macintosh features are. 
So that machine will be avail
able, and we ' ll demonstrate it in 
January, and within a few 
months we'll start to ship it. 
When I say "a few months," it's 
tough to predict exactly. I would 
say within three months or so 
we' ll ship it, I would say not 
later than that. 

C!: But you'll be demonstrating 
it at CES? 

Hartmann: Yes, I would say 
we' ll be demonstrating it at 
CES. OK, then the next question 
would be, How are you going to 
sell it? All of our 16- and 32-bit 
machines will be sold through 
the mass merchants. The price 
structure is going to be below 
$1,000. It is going to be so sig
nificant in terms of reduction, 
that we believe that we will 
really get a big share of the 
marketplace. If you look at it, 
really, with the introduction of 
the 16-bit machine, we are gear
ing ourselves to produce a half a 
million computers a month. 
That's what Jack Tramiel, what 
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Atari is doing, gearing ourselves 
to produce that many. And as 
far as we are concerned, price 
performance is going to be 
there, the quality of the product 
is going to be assured, the soft
ware will be available on the 
16-bit machine. I've been talk
ing in the last few days to third
party software developers, 
trying to get them ~o be partners 
with us. But more important, 
our philosophy is to give them 
the development tools, give 
them all the help possible so 
they can develop software ~nd 
they can sell it themselves 1f 
they want to. So it's an opeh 
system. A similar philosophy 
with the Macintosh , really, 
which Apple followed . Different 
than what I used to do at Com
modore. OK? And it makes 
sense, you have to look at time_. 
When you bring out a 16/32-bit 
machine, you have no other 
choice, you have to operate that 
way. 

C!: Are you getting many takers 
on this third-party software? 

Hartmann: The guys I talked to 
felt that it sounded very inter
esting. They also recognize 
when Jack makes up his mind 
to do something. So they all 
said they want to continue talk
ing to us. Some of them will 
definitely port over the system 
to our machine, 'cause they 've 
got it running on the Macintosh 
and they will do it for us. And 
then we'll decide if they want to 
sell it to us, or give us a license, 
or if they're going to sell it 
themselves. But we do have 
companies which will do it for 
us. I can ' t tell you who yet, be
cause I just talked with them in 
the last couple of days. And 
when I get back to my office, 
we'll continue and get all the 
data, the specifications, and turn 
it over to the people. 

C!: There are supposed to be 
two new computers out for 
Atari next year, a 16-bit ma
chine and also a 32-bit. What's 
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the next machine out? 

Hartmann: The 32-bit machine, 
we don't want to tell you yet 
what the processor is on it. It's 
going to be coming out about 
two or three months later, after 
CES, and you can guess what 
kind of processor you ' ll have to 
put in it. There are man y ,full~ 
blown 32-bit processors . I II give 
you a couple of choices . which I 
have in my mind. One rs the 
68020, which is the Motorola. 
Another one you can look at is 
the National , which is the 
32032. And then you have Intel 
and I don ' t know how many 
more. But there are a couple of 
them, and I'm sure you can add 
a couple of more to them. And 
we will make our software and 
write our system in such a way 
that we can pick either of the 
two architectures and still make 
it work. So we have a little time 
to think about which system to 
use. We' ll make that decision 
probably within the next four to 
six "'eeks. 

C!: If we could come dovvn to 
Atari sometime in December 
before CES and take a look at 
these, because we have a very 
loyal Atari fo ll owing an~ I th.ink 
they're looking for whats going 
to come. Plus a loyal Commo
dore following which is inter
ested, too ... . Now, the two 
new computers-these are very 
powerful computers, more pow
erful, obviously, than an IBM 
PC. Will they be marketed as 
home computers or business 
computers or something in 
between? 

Hartmann: I'll tell you what 
Jack says. He doesn't care. He 
says he sells them. If a gu y 
wants to buy them for home 
uses, wants to buy them for per
sonal business, wants to buy 
them to run his business, that's 
fine. But we'll have the proper 
support there, we'll have the 
right software there. 

C!: So the 32-bit machine also 
will be at the mass merchants? 

Hartmann: All mass merchants. 
I'm telling you, below $1 ,000. 

C!: For both machines? How 
much memory will the 32-bit 
machine have? 

Hartmann: I can' t tell you that, 
but it has to be sufficient for 
people to use it. 

C!: OK, now you'll mass
merchandise them, but if it 's 
available in K marts and places 
like that-

Hartmann: But you have to 
look at K mart. How about if I 
tell you K mart may have a 
computer store? 

C!: Like Sears, OK. But will peo
ple take seriously for business 
purposes a computer that's 
mass-merchandised? 

Hartmann: But we are not say
ing that it should only be for 
business. Only that a guy can 
buy a 32-bit machine. 

C!: You 're saying an under
$1 ,000 computer for anyone 
who wants to buy it, mass
merchandised. 

Hartmann: And he can either 
use it for business, either use it 
for his home-have fun, do 
anything-it's up to him. We 
don ' t want to tell the guy, 
" Hey, this is only a business 
machine ." 

C!: Right, but at the same time, 
you can also use a 64 or ~n 
Atari 800XL for some busi
nesses, but no one takes them 
seriously because they're sold as 
home computers. 

Hartmann: That's why the soft
ware. That's why if you look at 
GEM, and you look at the appli
cation software which we' ll 
have w ith the machine, it 's go
ing to be so friendly and so 
wonderful to use, it's going to 
make a lot attractive. You don't 
need al l the jillion pieces of sup
port, you don't need a thick 
manual, like this thick. It'll be a 
lot simpler. © 





Kathy Yakol . Feature Writer 

Though some authors and stars are lending only their names to enter
tainm ent software, others are actively contributing to the game's 
design. Here's a look at what's happening. 

You see it practically every time instead of promoting a package, 
you flip through a magazine or the personality is a major part 
turn on the television. Fame of the software, either as one of 
lending its name to the cause of the game's characters, or even 
advertising. Tennis players and its designer. 
movie stars and race-car drivers 
hawking shampoo and sports 
equipment and clothing lines. 

We've seen the same thing 
happen with microcomputers, 
famous faces and voices telling 
us which one to buy. Some 
entertainment software publish
ers are taking it a step farther; 

j	 he Trillium series, produced 
by a division of Spinnaker 
Software, is one of the best 

examples of this trend. It's a se
ries of interactive adventure 
games for the Commodore 64 
and Apple II-series computers, 
based on novels by well-known 
science fiction authors. 

In each of the games, the 
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player takes the role 
of the novel's main 

character, encountering 
his or her problems and making 
decisions. Full-color graphics 
and a sophisticated parser that 

understands several hundred 
words make the games easy to 
play. A hint book and word list 
are included in each package. 

In late 1983, Spinnaker ap
proached writer Michael Crich

ton, thinking that some of his 
works might lend themselves 
well to adventure games. He 
surprised them. He was just 
completing work on an adven
ture game of his own. "They 
came to acquire book rights and 
ended up taking a finished 
game," says Crichton . 

Crichton, author of The An
dromeda Strain and Congo, and 
writer/director of many science 
fiction films, was very interested 
in interactive fiction. He had 
been asked to do some creative 
work using laser disks but de
clined, believing that they 
couldn't be accessed in a suffi
ciently sophisticated fashion. 

Books, breakers, bad guys, and 
Bruce: Personalities and trends 
find a place in computer games. 
Pictured from left to right are 
Fahrenheit 451, part of the Trillium series from Spinnaker; Creative Software's 
Break Street; Spy vs. Spy, First Star Software's adaptation of the comic strip 
from MAD magazine; Bruce Lee, from Datasoft; and the joint project of 
Infocom and author Douglas Adams, A Hitchhiker's Guide to the Galaxy. 
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He had hired programmer 
Steve Warrady in 1982 to help 
translate an original story into 
Apple assembly language. The 
result was Amazon, a graphics 
and text adventure in which the 
player is an agent for NSRT, a 
high-tech research firm. The 
player must travel to the Ama
zon and recover valuable emer
alds hidden in the Lost City of 
Chak, with the help of a 
friendl y (and often sarcastic) 
bird named Paco. 

Fahrenh eit 451, another 
game in the Trillium series, is a 
sequel to Ray Bradbury's book 
of the same name. As Guy 
Montag, the player lives in a fu 
ture totalitarian society whose 
government is committed to 
controlling the populace by de
stroying all literature. Montag's 
mission is to restore to the 
world the freedom it once had. 

Rendezvous With Rama is 
based on the Arthur C. Clarke 
novel. The player, as captain of 
a small scout spaceship which 
has just encountered an alien 
starship hurtling into the solar 
system, must explore it and try 
to make contact with alien intel
ligence. (Clarke wrote a new 
ending to be used in the game.) 

The fantasy Dragonworld, 
by Byron Preiss and Michael 
Reaves, sends the player on a 
journey to rescue The Last 
Dragon from the Duke of 
Darkness. 
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And here's an interesting 
twist: Science fiction writer Alan 
Dean Foster wrote a novel based 
on the fantasy game Shadowkeep. 
The player's task is to recapture 
the Shadowkeep, with its mazes 
and monsters, and to free the 
good wizard Nacomedon . Up to 
nine characters may be chosen 
by the player while exploring 
the keep. Designed as an inter
active adventure, the game in
corporates many aspects of 
role-playing fantasy software. 

Who ya gonna call? 

Spinnaker's Trillium series, pictured 
from left to right, top row: 
Rendezvous With Rama, Amazon, 
Shadowkeep, and Dragonworld. 

In this scene from Ghostbusters, a 
ghost is being sucked up by a ghost 
vacuum as the player drives from one 
building to another. 

J oftware designer David 
Crane, a cofounder of 
Activision, went to see the 

movie Ghostbusters on the rec
ommendation of a friend. " I 
think I may have enjoyed it a 
lot more than some people be
cause it was sprung on me," he 
says. " From the first special ef
fect, you knew that there was 
something here that wasn't just 
stand-up comedy." 

Two days after he saw the 
movie, someone at Activision 
asked if he'd like to write a 
computer game based on the 
movie. He took a day to think 
about it. " To do justice to any 
game takes no less than 500 
hours of my time, and I was go
ing to get married in six weeks." 

His decision to do it was 
based partly on the fact that he 
had already been working on 
the game without knowing it. 
For a couple of months, Crane 
had been trying to develop a 
game that had something to do 
with equipping a car and driv
ing it around city streets, but it 
was going nowhere. " It was a 
game concept in search of a 
theme," he says. 

And the Ghostbusters theme 
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[ "Hi, we're from Europe. Wheres the gold?'J 


A SECOND CHANCE to GET 

the NEWWORLD RIGHT. 


FCOLUMBUS 
HAD LANDED IN 
NEW JERSEY; if 
Cortez had been 

nicer to Montezuma; if 
Pizarro had been a more 
generous soul, would 
the world today be any 
different? 

If you've ever won
dered about th ings like 
that, you'll like Seven 
Ci ties ofGola very much 
indeed . 

It's a kind of adven 
ture. An unusually rich 
and technically impres
sive one with new conti
nents to explore, natives 
to encounter, resources to 

manage and trade routes 
to establish. But beyond 
all the neat stuff Seven 
Cities throws up on the 
screen, there's something 
else happening here. 

It feels quite odd to 
look at the map and see 
nothing. Ofcourse you 
have to explore the more 
than 2800 screen new 
world in order to map it. 
But the way the natives 
act, the way you get older, 

T his is Emopc. in ~nollinR 3-D J.!rnph1cs. fou out/it , vis it che Crown, lm111 ch )'O ur shiJJS, and if )'ou're 
cut ow fnr il1is, )'Ott rcruni ltm:r w tdl all sorts of wild s roric:i ahow tdwr ir's like over there. 

T hen: arc! cx•er 2800 screens to explore in rh.c! new A nimated ru11 itics surround )'OU. They luwe no 
uorld. As you scroll through them, seasons change. reason w trusr you. The dnun bear quickens. 

Trading uri1h the A:::cccs is rrick:-t fou could wind up Home again you \ 11ew yoar maps. pat )Ourself on 

urirh enough gold ro build an empire Or a.s so up che back. and comider your place in his wry 


SEVEN CITIES ofGOLD'M 

fTom ELECTRONIC ARTS~ 

9 f -, 

the way seasons change 
and your men behave, and 
the way your reputation 
preceeds you gives you a 
sort of feeling that's 
unexpected in computer 
games. It's deeper. Maybe 
a little disquieting. It 
plays as much in your 
head as it does inside 
your computer. 

Seven Cities does all 
this with the real world or, 
better still (since the" new" 
world really isn't any
more), it will construct any 
number of completely 
detailed hemispheres for 
you to oy your hand with. 

Designed by O zark 
Softscape (the people 
who made M.U.L.E., 
Infoworld 's"Strategy Game 
of 1983"), Seven Cities is 
about as near a recreation 
of history as has ever 
been accomplished, with 
or without a computer. 

Find it. Stomp around 
in it. See if you can't do a 
better job than all the cel
ebrated figures who got 
us into the mess we have 
to deal with today. 

MACHI NE REQ IREMENTS: Seven Cities of Gold is •vailablc for the Apple II . II . lie & lie. Uimmodore 64 and Atari home computers. 
$et'('7l Cm~, of Gold and MU.LE. " C' rC"gUttrC"d rr.M.km.:uh of Ekcrroni~ Amo.Ar;'le u a tndematk o( Aµrli: C.0mf1ltt'r Corp Comm.xlmt' U 2 1r.ldemark of C.ommo.ion: Bus1nn.J Mac~. Inc. Aran u :1 1radt:rnark of 

At;m Comp.JIC"r Corp For 3 fitt ptodun aWogut-. s;cnd 3 1ramf"'C'(J "<lf. :iddreMl"d 110 en\'t'lor<' to EkmonK Aru. 27)5 Umpus, Dm·t'. S2n ~Utto, CA 9'H-03 



fit perfectly. The theme song Galaxy is the story of Arthur 
from the movie plays through- Dent, an ordinary human being 
out the game (you can sing who is thrust into some rather 
along by following the bouncing extraordinary circumstances. 
ball at the game's opening) as After being told by Ford Prefect 
you buy a car and outfit it with (an alien in disguise) that the 
equipment like ghost bait (to earth is about to be destroyed, 
trap the marshmallow man) and he hitches a ride on a Volgon 
a ghost vacuum (to suck up spaceship, where he is tortured 
ghosts as you drive through the by having poetry read to him. 
streets of the city). Buildings Surviving that, he is ejected into 
flashing red are ghost-ridden, space, and is rescued by the 
and it's your job to maneuver Heart of Gold, another space-
each ghost into a ghost trap ship, and brought to the planet 
before he "slimes" you. The Magrathea. Improbable things 
game is won when you've cap- continue to happen as the zany 
tured enough ghosts to enter plot unfolds. 
Zuul. Meretzky, a program de

"lt's an amazing coin- signer for Infocom, and Adams 
cidence that what I was dofng worked together to translate the 
followed the script of the movie. book's themes, characters, and 
I was able to put the theme and humor into a text adventure. 
game together in such a way "The game starts out following 
that I could have what's really the book pretty closely, up to 
an original game concept that your arrival on the Volgon 
embodied the spirit of the movie." ship," he says. "From that 

point, until you get to the Heart 

j 
of Gold, the general story line is 

here were no coincidences pretty similar, but a lot of the 
involved in the develop- more specific things that happen 

. ment of Infocom's com- aren't" the same things that hap
puter game version of A pen in the book. 
Hitchhiker's Guide to the Galaxy, "By the time you get to the 
just a lot of mutual admiration. Heart of Gold, the story diverges 
"Most people at Infocom were almost completely from the 
Hitchhiker's fans, and Douglas story line of the book. But there 
Adams [author of the book] was are a number of things that are 
an lnfocom game player," says just sort of alluded to in the 
Steve Meretzky. book that are gone into in much 

A Hitchhiker's Guide to the more detail in the game." 
Adams, whose home is in 

England, visited Meretzky at 
Infocom for about a week to 
map out the initial design of the 

game. They found that their cre
ative styles differed. Meretzky, 
who had previously designed 
Planetfall and Sorcerer for 
lnfocom, usually came up with 
an overall concept for a game, 
then went back and filled in de
tails. Adams did it the opposite 
way-details first. 

So they kept in constant 
contact via electronic mail as 
Meretzky was programming, 
then met again in England for 
some intense final sessions 
("We basically holed ourselves 
up in a country inn and didn't 
come out until we had finished"). 

Meretzky found a different 
kind of challenge in program
ming a game whose story line 
had basically been written by 
someone else. "In some ways 
it's easier, and in some ways it's 
harder," he says. "It's easier be
cause you have some constraints 
on the universe you're going to 
be designing, and on the charac
ters you're going to be using, 
and a lot of the situations, and 
you don't have to come up with 
as many ideas. 

"But on the other hand, 
there's more of a challenge be
cause you want to take advan
tage of the features of an 
interactive game, and you don't 
want it to be just a translation 
of the book, because the book is 
necessarily linear. You want to 
take advantage of the features 
and the power of the computer 
to do something different." 

Datasoft's The Dallas Quest and four from Epyx: Barbie, 9 To 5 Typing,
Breakdance, and GI Joe. 
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Compose music, even 

ifyou can't read a note. 


With the Bank Street 
MusicWriter by Glen Clancy, 
you compose by computer. 

It's so simple, people who 
don't know a pianissimo 
from a pizza can start com
posing in less than an hour. 

Al Iyou do is match the 
sound that you hear in your 
head. And the MusicWriter 
writes it down. 

But don't be fooled by the 

simplicity. It's not a toy. It's a 
tool. 

In fact, MusicWriter has 
everything you need to com
pose a serious symphony. 
It has repeats, endings and 
triplets. It has articulation and 
transposition. It can shape 
tones, store 75 staffs, and play 
up to 4 voices. 

But even ifyou don't know 
what all that means, it won't 
stand in your way. Because 
if you can hum a tune, you 
can write a tune. 

Bank Street MusicWriter from Mindscape ~ 

Compa:1ble 1.1t .\1ari · ana Co·nmocore· M 1ascaoe. r.c . JA. t:! 0Jnoee Road. Northbroolo\. l.l!fX>ls 50062. 

For more information, call 1-800-221-9884. In Illinois, 1-800-942-7315. 



Michael Crichton 

There are new ways of presenting information 
other than the traditional ways in which the 
viewer or reader is required to be passive. A few 
years ago, I realized that I didn't know about 
these things, and that I'd better find out about 
them. The only way I could learn was to actually 
go and do one. So I said, "Well, I'll just make a 
game and then I'll learn." And I certainly did. 

Interactive fiction-the adventure game-is 
one of those new ways. And Michael Crichton 
is one of the newest authors in this genre. 

Crichton is better known for his work in 
fiction and films. His novels include The 
Andromeda Strain, The Terminal Man, and 
Congo. As a filmmaker, he has been involved 
in the writing and directing of Westworld, 
Coma, The Great Train Robbery, Looker, and the 
recently released Runaway. 

The rapid growth of technology-and the 
decisions it necessarily forces on societies- has 
been a major theme in much of Crichton's 
work. He's been interested in the artistic 
potential of microcomputers since the start, 
and owns several himself, including an Apple, 
a Commodore 64, a Radio Shack Model 100, 
and several IBM PCs. 

Crichton has used his micros primarily for 
word processing and game playing, but was 
especially intrigued by the possibilities that lay 
in adventure gaming, and disappointed that 
games weren't being more cleverly designed. 

I simply didn't understand the mentality 
that informed them. It was not until I began 
programming myself that I realized it was a 
debugger's mentality. They could make you sit 
outside a door until you said exactly the right 
words. Sometimes you had to say, "I quit," and 
then it would let you through. 

Well, that's life in the programming world. 
It's not life in any other world. It's not an 
accepted dramatic convention in any other arena 
of entertainment. It's something you learn to do 
when you're trying to make the computer work. 

So in 1982, eager to explore this partici

patory art form, Crichton started to script his 
own adventure game. Since the only computer 
language he knew well was BASIC, he hired 
programmer Steve Warrady to help translate 
his story into graphics and text using Apple 
assembly language. 

I wanted to make a game that tended to re
flect my own prejudices. My prejudice is that I'm 
not a fantasist. I don't like magic spells to get me 
across the river and I don't like to meet trolls and 
dwarfs. I got tired of that when I was six. 

So I wanted to have a more realistic world. 
In Amazon, when you get to the river and find 
the boat that has a hole in it, there are three 
ways to patch it. And they're all things that 
would work with a real boat. You just use your 
head and say, "What would I do with the ma
terial available to me in the real world-this tan 
gible world we all know about-that would work?" 

Another prejudice: In Amazon, you can't 
solve your problems with violence. In general, as 
you go along, you'd better be more clever than 
violent. 

And another: The mazes in this game are 
only there for punitive reasons. I loathe mazes. I 
think they're a programmer's trick. They make the 
game slower and longer without being a very 
complicated programming task and not very in
teresting. If you make a mistake in Amazon-and 
it generally has to be a bad mistake-you get 
dumped in a maze. 

Crichton discovered something surprising 
along the way: There wasn't much difference 
between writing an adventure game and 
scripting a movie. 

Every consideration in making a movie is to 
try to see what the audience is thinking. Hav e I 
shown them this long enough? Did they get this 
point? Can they tell what this sound is? 

In writing an adventure game, those consid
erations are merely formalized, since the audience 
will in fact be literally responding. So I have to 
think, "If they're outside this door, what will they 
think? Will they be afraid to go in? What would a 
person do in this situation?" 
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Here's what I found out early on: You can't 

have extremely varied choices that don't seem to ~~~-matter. I can go north, south, east, or west, and ,. ,.., 
who cares? You can only do that for a while, and 
then if you don't start to have an expectation of 
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what will happen, you'll stop playing the game. -1 
You'd better get right going and you'd better start 
to have something happen. 

If I play a game for a half-hour and it j 
doesn't make any sense to me, I'll just quit and 
never go back. Say I'm locked in this house and I 
don't know what the point of the house is and 
why I can't get out and there's no sort of hint to 
me about the mentality that would assist me in 
getting out-I don't know. I could say "Shazam!" 
or I could burn the house down or-give me a 
break. I just stop. 

Crichton, a professional storyteller, took 
tremendous care with the plot, the actual story 
line of Amazon. I think about a plot as being a 
story where you can imagine the consequences as 
you go. It's like the little guy who yells at the 
screen, "Look behind you, Happy!" You must 

I know something the character doesn't. The audi
' ence has an expectation-if you go in this room, 
~- the bad guy will be there. That's plot. 

At a certain point in the process of design
ing Amazon-after all the material was gen
erated, all the possible plot twists, and settings 
and characters were either accepted or re
jected-Crichton started treating the game like 
a movie. He and his programmer and graphic 
designer collaborated like the creative and 
technical forces of a film crew collaborate. 

The game took 18 months from start to 
finish, perhaps a bit longer than most video
games, but as Crichton says, they were all 
learning. We're not a professional software com
pany. We'r just some people making a program. 

Trillium approached Crichton to acquire 
book rights about the time he was polishing 
Amazon. They came to me and said they wanted 
to do a series of adventure games based on novels 
and I said, "Guess what? I just finished one." It 
was absolute coincidence. 
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Amazon has its share of bad guys, but ~ •J 

they're generally human, unlike the high-tech · 
villains in many o{ his other creations. "Tech
nology, though, is not the enemy. Crichton 
thinks that he may have been misunderstood 
in the past. 

Everyone remembers the scene in Westworld 
where Yul Brynner is a robot that. runs amok. But 
there is a very specific scene where people dis
cuss whether or not to shut down the resort. I 
think th movi was as much about that decision 
as anything. '£'hey just didn't think it was really 
going to happen. 

I don't see technology as being out there, do
ing bad things to us f1eople, like we're inside the 
circle of oovered wagons and technologtj is out 
there firing arrows at us. w; 're making th e tech
nology and it is a manifestation of how we think. 
To the extent that we think egotistically and ir
rationally and paranoically and foolishly, then we 
hav .technology that will 'g ive us nuclear winters 
or cars that won't brake. But that's because peo
ple didn't design them right. 
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Software That Works 
For Generations 

6 Types of Charts and Sheets 

Indices 


User Fields 

Notes, Footnotes and Sources 


No Limits 

Adapts to Your Hardware 


Comprehensive 

Easy to Use 


And Much, Much More 


Send for b rochure and sam ple p rintouts. 

Family Roots includes d eta iled manual and 2 full d iskettes 

of programs for your Apple II, IBM PC. 


Commodore 64 a nd CP/ M! 


O ther genc.;1logy ~ft ....,au; also a\'a1lable 

Pncc $1 85. Sa1isfac1ion Guaranteed. 

American Express, Visa & Maste rca rd ..\ cccp!cd 
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QUINSEPT, INC. 
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SPeectWrite Compile • 
• 	 Runs software up to 30 times taster 
• 	 Reduces program size up to 50% 
• 	 Decreases disk 


access time 



-load 

• 	 Compiles most 

basic programs 

without altering 

them 


MenuWriter • 
• 	 Create profes


sional auto

& auto-run 

menu(s) 


• 	 Instant 

menu 

screens at the 

touch of a key stroke 


For all major computers 

Call now for detai ls: 


1-800-621-4109 In Illinois 312·470-0700 


CodeWriter.., 
The u·orl1t s leading .wpplier 
nfpropra m desi~11 sujtll"art' . 

7847 N. Caldwell Ave. , Niles, IL 60648 

esides characters and stori es 
from books and movies, 
other famous personalities 

and trends have been incorpo
ra ted into entertainment 
software . 

The recent awa reness of 
breakdancing has spawned at 
least two computer games: Break 
Street, by Creative Software, and 
Breakdan ce, by Epyx. Both 
games feature breakdancers per
forming various steps, and allow 
you to choreograph your own 
dances or imitate routines al
ready created . 

Epyx has also released three 
other programs based on fam 
ous faces . In Barbie, you can do 
the same things that youn g girls 
ha ve done with Barbie dolls fo r 
25 years: shop for or design 
clothes, style and color Barbie's 
hair, and dress her up. G. I. foe, 
taken from the familiar ch ild's 
toy, lets you select a battl e situ
ation and outfit your sold ier to 
fight. And everyone gets to try 
for revenge on Mr. Hart in 9 To 
5 Typing, a typing tutorial using 
characters from the movie 9 To 5. 

J.R. haters don ' t ha ve to 
wait until Friday n ight to see 
their favorite villain. Datasoft's 
Dallas Quest, a text and graphics 
adventure, puts you in South 
Fork and pits you against the 
TV show's bad guys as you try 
to succeed in a dangerous task 
given to you by Sue El len. 
Datasoft has a lso recentl y re
leased Co11a11 , based on Arnold 
Schwartzenegger's musclebound 
hero, and Bruce Lee, based on 
the karate expert of film fame. 

Commodore and Marvel 
Adventures, along with the pro
gramming talent of Scott Ad
ams, have designed an 
adventure game based on the 
tel evision show Th e Hulk. The 
player controls the intellect of 
both Bruce Banner and his alter 
ego, the big green gu y, as he 
struggles to unlock the riddle of 
the Chief Examiner. 

Cartoon characters continue 
to show up in games, too. Sierra 

On-Line, which brought you 
BC's Quest For Tires, has li 
censed some of Walt Disney's 
creations for use in educational 
software. Donald Duck's Pla11
gro 1111d helps develop mone'y 
handling skill s, as well as shape, 
color, and letter-matching abi li
ties . Mickey's Space Adventure 
promotes the development of 
mapping and problem-solving 
skills while teaching about th e 
solar system . And Wi1111ie Th e 
Pooh 111 The Hundred Acre Wood 
encourages good mapping and 
reading skill s . 

Spy vs. Spy, the cartoon 
strip series from the pages of 
MAD magazine, is now a com
puter gam e, published by First 
Star Software. In it, the White 
Spy and the Black Spy play 
tricks on each other and oppose 
each other in competitive, hu
morous, and dangerous 
situations. 

tl big name doesn ' t 
guarantee a superior 
game, but it may im

prove sales. And when a 
personality doesn ' t just endorse 
a product, but is actually in
volved in its design and produc
tion , you 've probably got a 
better than average program-if 
the individual was working 
within his or her own area of 
expertise. 

Filmmakers and play pro 
ducers try to get " names" for 
their shows, not only because 
they 'll draw bigger crowds, but 
because, genera ll y, that person 
had to evidence some talent to 
become a name in the first 
place. 

Will people buy soft,vare if 
a superstar was in volved in its 
making? Does Michael Crichton 
think tha t his name will influ
ence people to buy Amazon? 

" I don't know. What do 
you think?" he says. "I don ' t 
think it matters. I think what's 
important is that it 's a good 
game. " © 
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SO YOU THINK 

YOU GOTTHE BEST OF 


FROGGERAND ZAXXON? 

SORRY. 

See, while you 've been master

ing them, we've been advancing 
them. Making them even more Fun 
than before. So now we have two 

new mindblasters. 
Frogger II Threee

Deep, a three-screen 
nightma re. Start ing 
with an undersea 
ba ttle against deadly . 

! creatures and the 
·cruel undercurrent. If 

you do make it to the surface, 
it just gets worse. The on ly hope 
is to leap into the sky where even 
more frog-eating monsters lurk. 

And Super Zaxxon, taking you 
beyond the outer limits 

-
in 

your space fighter. 
Tunneling through 
enemyattack, firing 
at Zaxxon's forces, 
dodging mine layers. 

And beyond the la t 
electron ba rrier, the 
ultimate test. Zaxxon 
is now a killer dragon hurtling 
heat-seeking fireballs. 

Hope we haven't sca red you. 
But if Sega doesn't keep you ahead 
of the game, who will ? 
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• Scga 
Enh:rprbt:~ . Inc. 
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FROGGER II 

,., 1.: ... •it. , ·.,, ' • ' ,•, SUPER ZAXXOX 

INTRODUCING FROGGER II THREEEDEEP AND SUPER ZAXXON. 




G I R T H 


OF A 


COMPUTER GAME 

Sharon Darling. Research Assis ant 

Five of the world's best computer 
game designers talk about how 
they create their games. 

C hris Crawford, Jon Free
man, Bill Budge, Bruce 
Carver, and Dan 

Bunten-some of the most fam
ous names in computer game 
design-:-don't consider them
selves master programmers. It 
might be more accurate to call 
them artists who also know 
how to program a computer. 

"I wouldn't characterize 
myself as a brilliant program
mer; I would characterize myself 
as a competent programmer, 
and that's about all," says 
Crawford, the designer behind 
such critically acclaimed games 
as Eastern Front and Excalibur. 
"Great games don't spring from 
brilliant programming," he 
adds. "Brilliant programming 
can only take you· a very short 
distance. The first real trick is at 
the design stage." 

Budge, who created Pinball 
Construction Set, an innovative, 
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seminal game, concurs. " It's im
portant not to be just a pro
grammer right now," he says, 
"and I think the most unique 
thing I do is in the area of de
signing, although I also think 
I'm lucky that I'm a good pro
grammer, so I don't necessarily 
have to depend on other 
programmers." 

Another vote for the impor
tance of design comes from 
Bruce Carver, author of the 
games Beach Head and Raid 
Over Moscow. "A programmer 
has to be some kind of artist in 
addition to being just a raw pro
grammer," he says. " If he can't 
sketch and draw pictures, he 
has to rely on an outsider to 
help him program the game if 
he wants it to look good. 

"And the problem with that 
is that an artist just sees the pic
ture in his mind, he doesn't 
really see things interacting 
from a programmer's point of 
view. So we feel that a good 
programmer has to be three or 
four different people at the same 
time if he wants to do this game 
and make it very cohesive." 

While the basic idea for a 
game may come from 
anywhere-the name 

Raid Over Moscow sprang up on 
a trip from Las Vegas to 
Carver's home in Utah-from 
that point on, the process be
comes very detailed and takes 
months to complete. "Regard
less of how it [an idea] starts, a 
premise has to be developed," 
Carver says. "So what we [the 
design team at Access Software] 
do is sit down in a meeting, and 
we talk about this idea that we 
think has potential." 

Moving from the talking 
stage to the completed game in
volves many steps, and the 
game may even be shelved at 
some point along the way be
cause the original idea just 
didn't lend itself to a finished 
product. 

"We're firm believers in the 
storyboard type of approach," 
says Bunten, whose software 
development firm, Ozark 
Softscape, turned out the hit 
games M.U.L.E. and Seven Cities 
of Gold. Using such a system 
means that "you've worked out 



Its only business is managing your home finances. 

No program does it more quickly, more easily, more directly. 


Your Personal Net Worth systematizes 
t ~managemenrn o OtJS' com-e, 
expenses, credit cards and check books
using methods tested for accuracy by Touche 
Ross, one of the nation's leading accounting 
firms. 

Your Personal Net Worth puts your com- · 
puter to work, keeps your records straight, in
cluding your personal inventory of valuables 
and stock portfolio, tells you where and how 
you're spending your money or if you're mak
ing a shambles of your budget. And does it' all 

Record all banking and 
any credit card trans
actions, reconcile bank 
statements instantly (up 
to 10 separate bank ac· 
counts can be handled), 
- print checks, too. 

Set up a budget (as many 
as 350 categories) - and 
then compare your actual 
income and expenses to 
the budget. 

Display or print every 
financial report you'll 
ever need. · 

in less time than it takes you to balance your 
c 

Nothing else- no other program at twice 
the price- makes handling your personal 
money matters simpler, faster and more direct 
than Your Personal Net Worth. 

You'll find it at your favorite software 
retailer in the silver box with the real 
silver dollar on the front. It could be the 
single most valuable purchase you'll 
ever make. 

Record stock, bond and 
other investment trans
actions. Inventory 
household valuables, 
collectibles and 
important papers for 
insurance and other 
purposes. 

Your Personal Net Worth 
works fast because it's in 
machine language. Docu
mentation in plain English 
is referenced for easy 
use. "Help" functions on 
screen at all times. 

Available fo r : 

IBM-PC/XT/PCjr (128K) 

Apple II + Ille/lie (64K) 

Commodore 64 

Atari (48K) 

The Program comes 

w ith two disks, one of 

which has accounts al

ready set up for entry. 

However, only one disk 

drive is necessary. 




at that point most of the key 
conceptual elements, and you 
work out what the driving moti
vation is that the player should 
experience when he's playing," 
Bunten says. "What's his goal
what is he after, what does he 
want to get out of this expe
rience? That's one of the first 
things we want to get. Then 
we'll figure out, based on that, 
how the environment has to 
support the image." 

Carver looks for a sweaty
palm feeling. "There's a lot of 
thought given to what's going 
to be the most playable screen. 
You want to take that user to 
the point where his hands start 
getting sweaty, and he 's always 
making decisions on what he 's 
going to be firing at, or what 
he 's going to do. 

" If you just always have the 
same thing for him, he's going 
to get bored really quickly, so 
you make his mind work, you 
give him options .... We try to 
very subtly put those all 
through the game, so it's not 
really apparent, but it retains 
the interest for a long time." 

Freeman, whose credits in
clude Archon, Archon II: Adept, 
and Murder on the Zinderneuf, 
says he starts with an idea "that 
has become sufficiently clear 
and sufficiently compelling or 
attractive-whichever project is 
nagging me the most." From 
there, an outline is developed to 
chart the game's direction. 

" We have a good idea 
where the game is going and 
what it will look like at the be
ginning, " Freeman says of his 
software team, Freefall Asso
ciates. "But there's a lot of fine
tuning that can only be done 
after the game has started to 
take concrete form. 

"The design is not some
thing cast in stone that has to 
be followed to the letter- it's 
more of a guideline. Many peo
ple who start have only a vague 
idea where they're going. We do 
have a pretty good idea where 
we're going, but that doesn't 
SO COMPUTE! February 1985 

Bruce Carv er 

mean we don't run into block
ades. We kick out ideas and 
throw out the bad ones." 

Also, some games contain 
hidden lessons. "Some 
of the games I've done 

have had goals of teaching peo
ple about nature or warfare
specifically, the goal of quantita
tive factors versus false factors," 
Crawford says. "The point of 
the game Excalibur is leadership. 
I didn't set out to do a King 
Arthur game-I set out to do a 
game about leadership. And 
once you've chosen your goal, 
you choose a topic that is a 
theme for expressing your goal." 

With Eastern Front, he adds, 
the goal was "to teach people 
the difference between fire 
power and military effective
ness-it was something that 
was bothering me. A lot of 
Americans have this problem in 
thinking that the more weapons 
you have, the more powerful 
you are." 

In Seven Cities of Gold, 
Ozark Softscape embodied three 
different ideas, Bunten says. 
"One was that the world was 
big and enormous, and these 
people were really brave to 
head off into the total unknown. 

Second, interaction with the na
tives was a subtle kind of com
munication; there was always a 
language barrier. Third," he 
adds, "there was a moral di
lemma built in . Just because 
you're big enough to take what 
you want, does that make it 
right to take it?" 

At first, players who field 
tested the game would take all 
the goods and gold they could 
from natives . But soon the 
testers " began to discover that 
they didn't feel real good about 
themselves, so they would get 
to a point where they would 
build rules for themselves, like 
'Well, I won 't kill them unless 
they kill me first.' " 

Sometimes, the hidden 
messages can be as subtle as not 
using sexist terms, as in Archon 
and Murder on the Zinderneuf. 
"Our documentation is not sex
ist, not even vaguely," Freeman 
says. "There are both male and 
female characters on the board 
in Archon, and female characters 
are not weaker than the male 
characters as a group. In Murder 
on the Zinderneuf, there are an 
equal number of [male and fe
male] suspects, and there is a 
mix of detectives. Anybody can 
get killed, and anybody could 
have done it. 

"That's all secondary to the 
point of having fun," he adds. 
"But it's in there by design." 

Ifa would-be game designer 
wants to get started in the 
field, there are basically two 

approaches to take, at least 
judging by these five aces: 
either try to come up with 
something that breaks the mold 
as far as computer games are 
concerned, or start out using 
what's been done before as a 
guide. 

Budge found success by im
proving on what had come 
before. "The way I got started 
was by not trying to do any
thing original at all," he recalls. 
"I wanted to learn how to write 



When we introduced Pitstop, 
we created action in the pits. 
Now, with PITSTOP II , EPYX 
introduces true competitive auto 
racing, both on the track and in 
the pits. Auto racing is not a one 
man sport. With PITSTOP II, 

~ you can now experience the thrill 
of speed and competition as you battle your opponent in 
a race against the clock. Now, more than ever, the strategy 
of when you make a pit stop and your pit crew's speed 
and periom1ance, combined with your skill on the track, 
will determine the winner. 

A split screen shows you your position and that of your 

opponent, a digital clock displays time and a lap 
counter gives you your race position as you race 
against each other in pursuit of the checkered flag. 
You can also play against the computer and take 
a practice lap or race against the computer controlled 
pace car as you prepare for real head-to-head com
petition. Step up to PITSTOP 11 because auto racing 
is not a solo soort. 
One or two players: joystick controlled. 

StrategyGamestor the Actlon-6ameP/ayer 



]on Freeman and A1111e Westfall 

videogames. I bought an Apple 
about five years ago and just 
went to arcades o.nd copied the 
games that I saw." He adds that 
his main interest at the time was 
in creating "neat pictures and 
neat sounds. " 

A really good game, he 
says, would turn the player into 
a hacker. "You should provide 
environments where it's fun to 
put together things that are 
structured on a computer, but 
you don 't have all the junk that 
you have when you're program
ming. You sort of restrict people 
to doing things that are like 
videogames, or pictures and 
sound, and take away all the 
busywork part." 

Toward that end, a project 
he is working on now is a con
struction set to build construc
tion sets. "That's a very difficult 
program to write, and I could 
never have written that before 
Pinball. After I did Pinball, it 
seems like there's some faint 
chance." He also adds that if he 
hadn 't started out the way he 
did, "I wouldn't be qualified to 
take the next step." 

The environment for that 
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project, which he says will take 
several years to complete, "is 
the sort where you can just play 
and not worry about the conse
quences of every single mistake. 
You can mix and match, you 
don't have to write something 
totally new, you can take some
thing from Pac-Man and take a 
piece from Donkey Kong and 
make it work." 

Oddly, Budge doesn't like 
to play arcade and videogames 
very much . In fact, he says it 
was "sheer torture" to play pin
ball steadily for months while 
working on his construction set. 
"There are other people who 
are into games and are better at 
it than I am, so I had to figure 
out ways to get around the 
gaming, but I still wanted to 
create things that were like 
videogames," he says. 

Bunten also thinks taking a 
lesson from what's been done 
by others is useful for new de
signers. "Typically, my first 
game was a knock-off of some
one else's game, and it was an 
enhancement of things that I 
thought were needed. You've 
got to build some experience 

just with the medium and what 
is possible, before you can jump 
off into some new territory. 

"As long as it doesn't vio
late any copyright, it's probably 
a good way to get started. 
Somebody said there's nothing 
new under the sun, and there 
probably isn't." 

C arver feels beginning de
signers need to realize 
that the process is not 

all fun and games. "It's not 
something that's as glamorous 
as it might sound," he says. 
"There are times when I want 
to leave so bad-I tend to get 
really grouchy-but I know if 
we're going to get it finished in, 
say, five months, then I have to 
stay and get the work done. " 

He agrees that "if you use 
other people's stuff, you'll get 
into a mold and you can't really 
get out. I find I have to con
sciously work on changing the 
things I do, otherwise I'll tend 
to do them the way I did them 
before, and the game will tend 
to have the same feel that it had 
before." 
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As a member of the exclu
sive Anti-Computer Terrorist 
Squad (ACT), your mission is 
to find and reach the infamous 
Elvin , who is holding the 
world's population hostage 
under threat of nuclear annihi
lation. You must negotiate a 

find and stop Elvin. 
Use your camera to photograph as many clues 

as possible to find the password which will allow 
you to penetrate Elvin's control room. 

Your Mission - To Save The World, But Hurry! 

One player; joystick controlled. 

path through the rooms and tunnels of his headquarters 
try ing to avoid Elvin's robot protectors. 

Should you try to outrun or jump over the next 
robot or play it safe and take the time to assemble the 
codes needed to deacti vate the robots and then to StrategyGamestor the Actlon-6ame Player 



Crawford feels the most im
portant consideration in game 
design is something he calls "ar
tistic honesty." Far too many 
people, he adds, are writing 
programs that are imitations of 
other games. "They say 'Well, 
I'm going to do games! ' Then 
they say, 'Well, what kind of 
games do I like right now? Well, 
I sure liked Pac-Man-let me do 
a variation on that.' And that is 
just the wrong way to do it. 

"The right way to do it is to 
ask yourself what is an impor
tant interest around the world, 
and then try to capture that at
traction," he asserts. 

Freeman also feels that 
some game designers have 
fallen into a rut. " I think there 
are all sorts of subjects and lots 
of techniques and lots of ap
proaches that are available, that 
haven't been done. I think, on 
the other hand, that many de

signers are in a rut-they define 
their universe too narrowly, in 
my opinion," he says. 

While these five designers 
may differ in their opinions on 
how best to approach game 
writing, there is one point on 
which they all agree: Right now, 
it's tough for anyone, no matter 
how good, to get a game pub
lished in today's volatile soft
ware market. 

Perhaps Crawford says it 
most gently. "I will point out 
the sad truth. We have pretty 
much passed the period where 
hobbyists could put together a 
game that would have commer
cial prospect. It's much more 
difficult to break in, much less 
stay in. Right now, in November 
1984, I would discourage any
one. If you want to do a game, 
do it for fun, but don't try to do 
game designs to make any 
money. The odds are so much 

Chris Crawford 

against the individual that I 
would hate to wish that heart
break on anyone. " © 

The genius in 
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Wiley Computer Books. 


COMMODORE 64N BASICS 
A Self-Teaching Guide 
Ann Harris 
Create animated characters , colorful 
graphics, and sophisticated sound on the 
Commodore 64~. This user-friendly guide 
shows you how, while it helps build the skills 
you need to write personalized programs 
for a variety of games. home management , 
and business applications. $15.95 

PROGRAMMING TIPS 
FOR THE COMMODORE 64N 
David Highmore and Liz Page 

This intermediate guide lets you master the 
special programming features and tech
niques of the C-64-everything from creat
ing multicolor and "Sprite" graphics, to pro
gramming with a disc drive and using a 
graphic printer. $14.95 

SOUND AND GRAPHICS 
FOR THE COMMODORE 64N 

Herb Moore _$14 95 

WINNING STRATEGY GAMES 
ON THE COMMODORE 64N 
Toby Matthews and Paul Smith 

$14.95 

COMMODORE 64N DATA 
FILE PROGRAMMING 
Glenn Fisher, LeRoy Finkel and 
Jerald R. Brown 

$14.95 
Book/Disk Set: $39.90 
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Wiley Press guides have taught more than 
three million people to program. use. and 
enjoy microcomputers. Look for them at 
your favorite bookshop or computar store! 
For a complete list of Wiley 's Commodore 
titles, write to Gwenyth Jones, Dept . 5-1290 

WILEY PRESS 
a division of John Wiley & Sons, Inc. 
605 Third Avenue. New York. NY. 10158 
Prices subject to change and higher in Canada. 

Commodore 64" is a registered trademarl< of Commodore 
8ectronics. Lid. 5-1290 WILEY PRESS 
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•••BECAUSE BUILDING YOUR CHILD'S 

IMAGINATION IS NOT AGAME. 


We all know that you can't kid a kid. And 
younger kids are growing tired of arcade-type 
computer games that don't hold their interest, 
while learning programs frequently don't gener
ate any interest at all. 

Now, EPYX introduces ComputerActivity 
Tays, featuring Barbie,™ Hot Wheels ™and G.I. 
Joe.® The perfect way for children ages 4-10 to 
engage in imaginative, non-structured, non
competitive play patterns either individually or 
with a friend. 

Now on your computer screen, your little girl 
can dress a Barbie"" Doll and change her clothes 
and her hair styles. Your boy can move a Hot 
Wheels car around a Hot Wheels TM garage, after 
actually designing the car on the computer 

BARBI£ and HOT WH EELS ue tndecmrks owned by and used under license from Mat

tel, Inc. O 198-4 Manet. Inc. AU Right• Reserved. G. I. JOE is a registered tndemark and 

COBRA is 1 tndemuk owned by and used under license from Hasbro Industries, Inc. 

C 1984 Hasbro Industries , Inc. All Rights Reserved. 


screen. He can engage in a make-believe battle
field scenario with G.I. Joe® pitted against 
Cobra."' 

The hours of time tested, imaginative free 
play generated by these well-known toys and 
dolls can now have added dimensions of control, 
versatility and realism through the magic of the 
home computer. They are disc-based products 
so you can be sure there are enough activities to 
keep your child occupied and entertained hour 
after hour. 

fAEJLYK 

ComputerAa/vttyToys... 

BeciJuse bufldlng a child's Imagination Is nota game. 



"Acrobat" is a realistic, fast-moving arcade-style 
game. You must guide your alter ego on a perilous 
journey through mountains, jungles, and under
ground caves, while avoiding numerous obstacles by 
jumping, flipping, or sliding under them. You can 
select any of three different speeds to start off with, 
but the action will get faster and harder with each 
new level you reach. Acrobat will challenge your 
sense of timing as well as your reflexes. Versions for 
Atari, Commodore 64, and VIC. 

The playing field of "Acrobat" is divided into 
two sections. The top of the screen contains your 
man, the obstacles, and the background scenery. 
The scoreboard is located at the bottom of the 
screen. It contains your current score, the high 
score so far, and at the far right, the number of 
men you have left. You begin the game standing 
in the middle of a mountain valley, ready for 
your journey. 

At the beginning of each game, you can 
choose between three levels of difficulty by 
pressing the corresponding number. Level 1 is 
the easiest. Level 3 is almost impossible. 

After you have chosen the difficulty level, 
press the START button or push the joystick in 
any direction to start the game. 
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The Unstoppable Runner 
After you have started the game, your man will 
begin to run. He runs forward automatically, and 
he cannot be stopped. You must maneuver past 
the various obstacles that come at you. You can 
push the joystick forward to jump, backward to 
slide, or press the joystick button to flip. If you 
manage to stay alive long enough, you will ad
vance a level, and face new challenges. If you 
touch any of the obstacles, you will collapse in a 
heap and lose a man. Push the joystick in any 
direction to continue. You will receive a free man 
when you reach 2000 points, and at every 1000 
points thereafter. 

You receive points for everything you do. 
You get 20 points for a jump, 10 points for a 
slide, 10 points for a flip, and 2 points for every 
step you take forward. Your score is updated 
periodically throughout the game. 

Special Features 
You will advance a level after playing for a cer
tain length of time. The screen is redrawn and 
you are placed into a new setting. Bonus points 
are also awarded depending on the number of 
men you have left. Push the joystick in any 
direction, or push START to begin running again. 

You can also pause Acrobat while you are 
running. Simply press the space bar. Press CTRL-S 
or the joystick button to begin again. 





Press START to restart the entire ga·me at 
any time except during a pause. 

Programming Techniques 
Acrobat uses several special features of the Atari 
computers. High speed player/missile graphics 
and horizontal scrolling create an effective illu
sion of movement. Vertical blank interrupts, cus
tom display modes, machine language routines, 
and numerous sound effects are also used to en
hance the game. 

The routine at line 30000 appeared in the 
article "Extending Player Missile Graphics" 
(COMPUTE!, October 1981). This short but ex
tremely powerful routine changes the shape of a 
player at machine language speed. This helps 
create smooth animation with just one player. 
I've used this method throughout the program to 
animate the acrobat and change the shapes of 
the obstacles. The data for the different shapes of 
the acrobat are stored in RAM, and their loca
tions are placed into the array PI(). The data for 
the numerous obstacles are likewise tucked away 
in safe RAM, and their locations are placed in 
the array OB(). 

The second machine language routine in the 
program starts at line 30700. This is a slightly 
modified version of one that appeared in ANTIC 
(June 1982). This routine moves the obstacles 
horizontally during the Vertical Blank Interrupt, 
which occurs 60 times per second. Once this rou
tine is set up and called, it will operate continu
ously until told to stop. 

Coarse horizontal scrolling occurs in the sub
routine at line 90. Line 50 determines the address 
of screen memory, and stores it in the variable 
DL4. Then, in line 90, the value stored in DL4, 
PDL4, is increased and checked to see if it is too 
high. If it is, PDL4 is set equal to a much lower 
number. This causes a wraparound effect. Line 
125 POKEs PDL4 into DL4, which causes the top 
half of the GRAPHICS 8 screen to scroll. 

Be very careful typing in lines 27000 to 
27070. This subroutine uses the Atari forced read 
mode to erase certain lines after they are not 
needed anymore. This increases the amount of 
memory available before going into GRAPHICS 8. 
If you have a full 40K-64K system, you can re 
place these lines with 27000 RETURN. If you need 
to type this section in, be sure to save the program 
before running it. If you forget to save, you will 
lose almost half of what you had typed in. 

If you would rather not spend the time 
typing in Acrobat, I will make a copy (Atari ver

Program 1: Atart Acrobat 
Refer to "COMPUTEl's Guide For Typing In Programs" 
article before typing this program in. 
JI 10 GOSUB 19000: GO SUB 20000 : GOSUB 


250~0:GOSUB 20100:GOSUB 27000 

M 11 D=USRC15 3 6>:GOSUB 21000:GOSUB 


21220:GOSUB AD:PO KE XP,X:GOSUB 
19500:GOTD WT 

OJ 12 D=USR <ML, MANY, PI C9 > > : GOSUB MO: 
RETURN 

~20 D=USRCML.DB2,0BIOWl>>:QWl=QW1+ 
Ol:IF QWl >MAXQ THEN OWl=MINQ 


EH 25 RETURN 

M3 0 D= USRIML.DBl,OBCOWll:QW = QW-01 : 


IF QW < MINQ THEN QW=MAXQ 

EE 31 RETURN 

~ 40 PO KE C6,0l:POKE C7,9:? SCORE: I 


F SCORE > ZIP THEN GOSUB 23500:R 
ET URN 

EF 41 RETURN 
OC 50 DL=PEEKl5601+256*PEEK<561l:DL4 

=DL+Z:PDL4=PEEKIDL41:POKE DL + l 
3 1 , 1 :. : P 0 I< E D L + 1 3 2 , J : P 0 I': E D C , U : 
POl<E 708 ,44 

~ 55 GOSUB SY:RETURN 

GE90 ST=STICK10l:PDL4=PDL4+J:IF POL 


4 ) 120 THEN PDL4=81:SC=SC+01 

DL 1 1!10 	 I F L E VE L<2 111121 T HE N I F P E E I< I X1 F· 

>< 25 THEN PO KE X1P.220 : GOSUB 
B2 

Of' 1 1 0 	 IF LEVEL > ll!H!I THEN I F PED: < X1 P 
> >220 THEN POKE X1P.25:GOSUB 
B2 

CO 1 2 !!I 	 I F PEE K I X2 P I <3 i!I T HEN P 0 KE X2 P 
, 2 55: GOSUB 3 111 


~ 125 POKE DL4,PDL4:RETURN 

OC 200 GOSUB MO:SOUND J,150-Y.8,Z:GO 


SUB 12:SCDRE =SCO RE+ B2 :YF =Y :FO 
R Q= Ol TD K :YF =YF-J : F=5:GDSUB 

JUM:NEXT Q 
DJ 2!215 	 S OUND J. 1 51!!-YF, 8. Z : FOR Q=O 1 T 

0 K:YF = YF - J:F=6:GOSUB JUM:NEX 
T Q:SOUND J. 150 -YF .B.Z : GOSUB 
40:FOR Q=Ol TO 6 

JN215 	 YF=YF+J : F=7:GOSUB JUM:NEXT Q: 
SOUND J, 150-YF ,8,Z:F= K:SOUND 
J.D,D,D:GOSUB JUN 

GE 2 4 0 F = Z : I F PEEK <C0 ) THEN 1 1!1 0 !!I 0 
Af. 2 4 5 D=LIS R I ML • MANY • P I CF ) ) : P 0 k E RE S 

,D:SOUND 1,D,D.O:RETURN 
FE250 D=USRCML,MAN+YF.PI ( F l! : GDSUB 

MO:SOUND 01.17!11-YF,E.J:RETUF:N 
EN300 GOSUB MO:GOS UB U:SOUND J, 170

Y,B . Z:SCDRE =SC ORE+E: YF=Y 
SI 3!115 FOR A=Dl TD J :FOR F = ll TO 14: 

YF=YF-J:GOSUB JUM:NE XT F : NEXT 
A: SOUND J.1 70-Y F,8.Z:GOSUB 40 

EE 3 1 !21 F 0 R A= 0 1 T0 J : F 0 F: F = 1 1 T 0 1 4 : 
YF=YF+J:GGSUB JUM:NEXT F:NEXT 

A:SOUND J.D.D.D:GOTO 2 40 
G! 31 5 	 GOTO 24!!1 
~ 2000 GOSUB MO:D = USR CML.MANY,PI I FI 

l:IF PEEK \ STAl=6 THEN 1111!J0 
sion only) if you send me a blank tape or disk, a FL 2005 	 IF PEE K CKEYl=33 THEN GOSUB 1 

3 1!10(21self-addressed, stamped mailer, and $3. 
Jt2010 SOUND Ol. 23 1+F,E,E:SOUND 01,

Peter Rizzuto o,o,o 
9 Idlebrook Lane Pf' 212115 IF PEEK I CO I THEN GOSUB 1 f!l!!ll!IJ!I 
Aberdeen, NJ 07747 BC 2 !!12 !!I I F ST= 1 3 T HEN G0 S LIB 8 1!1 !!H!I 
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Looks likea Ferrari. 
Drives like a Rolls. 
Parks likea Beetle. 

Ask your computer dealer to let you test drive 
the all new Indus GT.™ 

The most advanced, most handsome disk 
drive in the world. 

Flip its power switch and . . . 
Turn your Atari into Ferrari. 
Unleash your Apple. 
And now turbocharge your Commodore. 

Looks like a Ferrari. 
The Indus GT is only 2.65" high . But under its 

front-loading front end is slimline engineering 
with a distinctive European-Gran flair. 

Engaging its AccuTouch™ buttons lets you 
control the LED-lit Command Pose Marvel at 
how responsive it makes every Commodore, 
Apple and Atari personal computer. 

Drives like a Rolls. 
Nestled into its soundproofed chassis is the 

quietest and most powerful disk drive system 
money can buy. At top speed, it's virtually 
inaudible .. . whisper quiet. 

Built into each Indus GT is a perfect 
combination of craftsmanship and advanced 
engineering. Luxurious styling reflects the 
personal tastes of each GT owner. 

GT for Atari shown 

And each GT comes with the exclusive GT 
DrivingSystem"' of software programs:" World
class word processing is a breeze with the GT 
Estate WordProcessor'." Your dealer will describe 
the two additional programs that allow GT 
owners to accelerate their computer driving skills. 

Also, the Indus GT is covered with the 
GT PortaCase'.M A stylish case that conveniently 
doubles as a 80-disk storage file. * 

Parks like a Beetle. 
The GT's small, sleek, condensed size makes 

it easy to park. 
A WarrantyPlus™ package is included with 

every Indus GT, featuring full year parts and labor 
on the complete drive train . 

Drive home a winner and park 
an Indus GT next to your 
personal computer. 

,. 
lNDUS™ 


The all-new Indus GT Disk Drive. 
The most advanced, most handsome disk drive in the world. 

'Included as standard equipment. 

For dealer informat ion, call (818) 882-9600. 

© 1985 Indus Systems, 9304 Deering Avenue, Chatsworth, CA 91311 . The Indus GT is a product of Indus Systems. Atari is a registered trademark of Ata ri , Inc. Apple is a registered 
trademark of Apple Computer, Inc. Commodore is a registered trademark of Commodore Business Machines, Inc. 



Notes F-or Commodore 
Versions 
The Commodore versions of " Acrobat" have 
the same goal as the Atari version; you must 
slide, flip, and jump to avoid anything that 
gets in your way. 

Both the VIC-20 and Commodore 64 
versions use the l<eyboard rather than the 
joystick. l1his permits a more sensitive re 
sponse to the player. If you don't like the 
keys chosen, the 64 version allows you to 
make changes at the start of the program. 
This feature is not present in the VIC ver
sion, but changes can be made by altering 
the letters J, S, and Fin lines 35-45 of 
Program 4. 

1\he VIC and 64 versions are written 
primarily in BASIC, with a machine lan
guage subroutine used for scrolling and 
placement of thg obstacles. 

l'he 64 version (Pi;pgram 2) contains an 
interrupt-driven subroutine to scroll the 
playfield smoothly. A single s prite is used 
for the acrobat. ts movement is simulated 
by continually c;hanging the sprite data 
pointer (using the OR-NEXT loop begin
ning at line 21) to poi.Pt to each of the ac
robat's d; "ferent positions. 

The Night Runner 
An interesting addition to the 64 version is a 
night mode. Here your acrobat runs through 
the darkness with only a flashlight to light 
his path. You may have seen this effect in 
arcade racing games. This was done by fill
ing the color RAM with black (to turn 
everything invisible) then placing a white 
sprite in front of the acrobat. Jo insure that 
sci:een objects would be visible in the light, 
the sprite-to-background display priority 
register was set to give the background 
priority over the spotlight sprite. 

The scoring of the 64 :version is fairly 
straightforward. Each time the acrobat 
jumps over or slides under something, you 
are given 2 points. I\ flip, because it is much 
harder to control, is worth 5 points . Later in 
the game, a chicken will start flying on the 
screen. Every time you can avoid hitting the 
chicken, you are given an additional 10 
points. 

An extra acrobat is awalided for every 
100 points; a quick change of border color 
will indicate that an e;xtra man was earned. 
The score will be shown only when you 
lose an acrobat. 

VIC Autoload 
The VIC version of Acrobat requires no 
memory expansion. The program is written 
in two parts (Programs 3 and 4) and chained 
to make efficient use of the small amount of 
memory present. Program 3 will automati
cally load and run Program 1 from disk. To 
use the programs with tape, change the 8 to 
a 1 in line 15 of Program 3, and be sure to 
save Program 4 immediately following Pro
gram 3 on the tape. For either disk or tape, 
you must save Program 4 with the name AC 
for the autoload feature to work properly. 
To avoid an OUT OF MEMORY error, do 
not add any extra spaces to the program 
lines when typing Programs 3 and 4. 

In this version, custom characters were 
used in place of sprites. Because of this, 
smooth horizontal scrolling was not possible. 

The Vie rules are slightly different from 
the 64 version. To make the game more chal
lenging, the acrobat now moves forward . 
There will be a slight flash of the border 
color to warn that the acrobat will soon move. 

Scoring is as follows : For obstacles you 
jump over or slide under, you are given 2 
points. Flips are worth 8 points, and for 
each block you move forward, you are given 
an additional bonus of 10 points. 

OC 2025 IF ST=l4 THEN GOSUB 200 POKE 53251,30:PDKE 705,BAC KC 
EL 2030 IF STPIGIOl = D THE N GOSUB 3 00 :PO KE 707,BACKC:RETURN 
LD2035 IF SC >7 THEN MAXQ = MAXQ+Ol:MI ~ 9 200 POKE 705,U:PDKE 707,136:PDKE 

NQ=MINQ+Ol:SC=D:IF MAXD >LIMI GB,Dl:PDKE G9,01:RETURN 
T THEN 24000 6C 9500 RETURN :READ A,I,R,L:IF A=-0 

0 2040 F=F+Ol : IF F > Z TH EN F=Ol 1 THEN GOSUB 14000:RETURN 
n 2!!l45 SCORE=SCDRE+J : GOTO 2'21t!ll!I AN 9510 SOUND D, A,E,6:SOUND 01,I,E,6 
EA8000 SCDRE = SCORE+E :D =USRIML ,MAN Y , :SOUND J , R,E,Z:FDR 1=01 TO L 

PI I 161 I : GOSUB MO 	 :NEXT !:GOTO 9500 
C080 10 	 FOR T=Ol TD 7:D=USRIML,MANY, ~ 10000 GOSUB 14000:D=USRCML,MANY,P 

PI11 711 :GOSUB MO:NEXT T:GOSU ICEll:LI=LI-Ol:GOSUB SY:D=U 
B 40: D= USR (ML, MANY, P I I 16 I l : F SR<ML , MANY,EXCOlll 
= Ol:RETURN n 10005 FOR 1=01 TO K:D=USR<ML,MANY 

EN 90 00 SO UND 01 ,INT<R NDI D l *40 1,E,J: , EXCill:FOR A=01 TO B:NEXT 
RETURN A:NEXT !:FOR !=01 TO 65:NEX 

~9 100 POKE XlP,O:PO KE X2 P, 3 0:PO KE T I 
GB,O:PO KE G9,0:PO KE 5 32 49,D: JO 1 001 0 D=USR <ML, MANY, EX ( Z > ) : SOUND 
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------------------------

A SPECIAL OFFER from 
COMPUTEI Books 
for Owners and Users of Commodore Computers 
Buy any 2 of these books and receive a 15% Discount. You pay $22.00 and save $3.90! 
Buy all 3 books and get a 25% Discount. You pay only $29.00, a savings of $9.851 

An excellent resource for users 
of the 64. with something for 
everyone: BASIC programming 
techniques. a memory map. 
a machine language moni
tor. and information about 
writing games and using 
peripherals. This 264-page. 
spiral-bound book 
includes many ready-to
type-in programs 
and games. $12.95 

Continues in the tradition of the First Book 
of Commodore 64 in presenting some of 
the best programs and articles from 
COMPUTE! Publications. many revised or 
never before published. There's something 
for almost any Commodore 64 user in this A collection of outstanding games. applica
289-page book: arcade and text adven tions. tutorials, and utilities from the most re
ture games in BASIC and machine lan cent issues of COMPUrE! magazine and 
guage. a commercial software-quality COMPUTE!'s Gazette. including several pro
word processor. a program which adds grams never before published. Commodore 64 
41 new commands to BASIC. an electronic users of all ages and experience will find this 
spreadsheet. tutorials about programming sound and book informative. entertaining, and educa
graphics. and utilities for saving. copying. and retrieving files. $ 12.95 tional. Create an 80-column display, play 

educational and arcade-quality games. com
pose music. move sprites easily and quickly, 
and see how to program more efficiently and

Buy Now- This Offer Expires March 31 , 1985. effectively. $12.95 

r --------------------------,
Yes! I want to save money while I enjoy COMPUTE! Books. To Order Call Toll Free 800-334-0868 I
I ___ COMPUTE!'s First Book of Commodore 64. $12.95 (in NC call 919-27 5-9809) 
--- COMPUTE!'s Second Book of Commodore 64. $12.95 
___ COMPUTE!'s Third Book of commodore 64. s12_95 or mail this coupon with your payment to :I ICOMPUTE! Books. P.O. Box 5406,

I All Orders Must Be Prepaid Greensboro. NC 27403 I 
O Payment Enclosed (check or money order) I O Charge 0 MasterCard O VISA O American Express Please send me: I 

O 1 Book for $1 2.95Acct. No. Exp . Date _______I IO 2 Books for $22.00 
Signature -------------------- O 3 Books for $29.00 I Name I

NC residents add 4.5% sales tax ---
I Address ---------------------- Add $2.00 per book for shipping ____ I 

Total Paid ____________City----------------------I State ________________ Zip ______ I 
Please a llow 4-6 weeks for delivery. 75264CC __ .JL 



01,255,B,B:GOSUB SY:PO KE CC 
,K :PO KE C7,36:POKE C6,01 : ? 
LI:SOUND 01,0,0,0:IF LI=O T 
HEN 11000 

IM11!101 2 	 FOR I = Ol TO 50:NEXT I:RESTO 
RE 3~700 :GOSUB 9500 

~J 1012115 	 IF PEEKCSTA>=6 THEN 11100 
GJ 1 (!1111 2 !11 	 IF STICKI01=15 THEN 10015 
o~ 1!!l!!I25 	 PO KE RES .O:GO SUB GO:POKE CC 

, K : ST=15 : F:ETURN 
~~ 1 10 1!10 P 0 KE C6 , I''. : P 0 KE C 7 • K : ? "~ 

B3gc;sa:1;tg1;m;rl'f:JMl #M•l•J 3 ;Qifi:E:EE:E$;t3 
~{UP}" : POKE C6 .0 l 


!f. 1 1 i!ll!l2 FOR I = 01 TO 50 :N E XT !:RES T O 

RE 3 1500 :GOSUB 9500 


H 11 Ql05 	 IF STRIG<O>=O OR PEE KIST A I = 
6 THEN SOUND 01.0.0.0 : P OKE 
RES , 0 : G0 T 0 1 1 I !H I 

f'.G I 101 0 	 GO S UB 9 0 00 : GO TO 11 0 05 
JL 1 1 1 i!I QI 	 QW = 01: QW1 = 01:F = E : MIN Q= Ol : MA 

XQ= J:Ll = h: S C= O: X= 1 2 0:LIMI T = 
6 :BA CKC=96 :LE V= Ol:SP E D= 1 97 

Ji 1 1 1 1115 	 POKE BC.BAC KC : PO KE P C .B A- I C 
: GOSUB SY : PO KE XP.O 

i r 1111!!1 	 POKE DC, BAC KC : POl-'. E DL ~ 1 -::. l • 1 
5 :GO SUB SY: F' Ol< E XF , C : P 0 1 E 
552, 198:PO KE 15 54 . ! 9 :- : P Ot . E 
1565, 198:PO l.:E 156 7 . ! 9 7 

HL 1 1 1 2 ~!J 	 PO KE DL4, 80 : GOS UB _ 1 : 20 : GOS 
UB 2 l!!l :'".8 : I F SCOF:E •H l ·1 H N H 
! = S COR E 

~u; 1 1 1 	 P O~ . E C6.0l:PO KE C7 . 26 : ~ H I :-- _, 
SC ORE = O:POKE DC . U : PO ! E DL + l 
31, 1 3: IF LEVEL = O THEN 1 1 1 ':; i!I 

: L 1 1 1 2 8 	 RESTORE 3 1000+LEVEL : CO L DR 0 
: GOSUB 15000 : REST ORE J l 0 0 0 : 
COLOR O l : GOSUB 1 ~00 0 

i ~ 1 1 1 3 1il LE VEL = O:F' OKE X.' , X: G0 3 UB AO : 
GOSUB l 95 Ql!!I 

ah 1 20Ql l!l IF STICl'.: <O l <.' 15 OF: ;:· E ~' · (ST A 
) = 6 T HEN 1 2 1!i -:;. \!I 

L! 1 2 Ql !!l 5 IF SCO RE 0 l HEN 1 0 ~5 

i:. 1 2 Ql 1 QI IF PEEK ! KEV >= 3 1 T HE N P U ~E C 
6. K : P OKE C7 . 3 1 : ~ "l r UP } ":l Y 
P=Ol : PO KE 1554, 19 7 : S PED = 1 97 

i=L 12!!115 	 IF PEEK< KEY1 =30 TH E N P OKE C 
6, K:P OKE C 7 . ::C. 1: ? " 2rUP ~": TY 

P = J : PDf<E 1 55 4.1 98 : SF E D= 1 9 7 
;j 	120 2 1!1 IF PED: (K E Y I = 26 T HE !'! P OK- C 

6, K : PO KE C7 . -:. t: ':' " :. r u F· ~ ": T Y 

P =K : F·Of,._ E 1 55 4. 1 9 8 : S P E D= l 98 
.,, 
.r 12i!J25 	 PO KE RE S . O : GO S UB 9 f· 00 : GOT O 

WT 
56 1 2!i1 3 !!i 	 S 0 LIN D 0 I . 0 • 0 . 0 : F' 0 f· E I E 'i • 2 5 5 

:GOSUB 19 50 5 :R E S TORE 3 1800 : 
GOSUB 95 0 0 : GOS UB GO : P O~ E CC 
. K : GOSUB 3 0 0 : GO TO 2 04 0 

IT 1 3 000 	 POKE KE V. 2 55 : D= US R I ML .M ANY. 
P I ( E > ) : G0 S UB 1 4 QIiii1!1: F' DI E G8 . 
O:PDl· E G9 . 0 

! II 1 3111!!15 	 I F PE EK i KEY l " ' 1 9 Iii A I'! D S T R I G 
<O> = l THEN 130 05 

~ 13010 POKE RE S , O :P OKE ~EY . 2 55 : P O~ 

E G8.01:PO KE G9 . 0 l : RE T URN 
~J 1 4 0 QI Iii S 0 LIN D 0 . 0 • 0 . 0 : S 0 UN D 0 I • 0 • 0 • 

0 : SOUND J . 0. 0 , 0 : S OUND l • 0. 0 
, 0: RETUF:N 

a.:· 1 5 01 5 IF XC = - 9 THEN 150 00 
pf· 1 51!12 !!1 DRAWTO XC .YC: I F XC , 2 55 THEN 

XC = XC-25 5:SOUl'JD o.xc . E,J : G 
OTO 1 5 1!11 !ii 

i.J l 5 !!125 S 0 U ND 0 . XC . 1 QI • J : G0 T 0 1 5 1!11 1il 

rt 1 6 Ql!il!il P 0 I': E X P . 0 : P 0 KE 5 :;:.2 4 9 . 0 : F·0 KE 
5 ~ 250 . 0 : P O~ E 53 2 5 1.D 

M[ 1 6 1'.11!!15 	 PO KE 5 59,6 2 :P OKE P C . BAC KC:P 
OKE DC,BAC KC : F'O~E BC .BA CKC : 
POKE 7 5 2 .0l:COLOR Ol :RETURN 

EE I 6 !!I 1 121 A= PEEI' ( 16 1 : IF A= 128 THEN RE 
TURN 

I> 16015 P OKE 16,A - 1 2 8 : PO KE 5 3 774.A 
1 2 8:RETURN 

HC I 701'.110 	 ? "{CLEAR } " : IF LEV .>9 THEN F' 
OKE C6,J : PO l< E C7,9 : ? "You a 
re too good for me'": POLE D 
C .U:L E VEL =2 00:GO T O 11000 

Ill 1 7 1!1Ill 1 P 0 S I'I l 0 N 0 I , 0 1 : ? " { Q ~ { 3 5 R ~ 
r E ~ " : POSIT I ON 0 1 , J: ? " : 
{ 6 SPACES}Now advancing to 
Level ";LE V; 

PJ 1 7002 ? "{5 SPACES>:" 
PA 1 7 0 0 5 P 0 S I T I 0 N 0 1 • I< : ? " { Z } { 3 5 R ~ 

{C} " :PO KE C6.01 :POl<E C7,01: 
RETURN 

KO 1 7 5 0 0 A= 1 Ill 0 l L I I 5 : F 0 R I = 0 1 T 0 5 : SC 
ORE=SCORE+A:POKE C6,0l:PDKE 

C7.9: ? SCORE;:FOR R=OI TO 
2 0:SDUND 0,40 - RlJ,E,8 

PN 1 7 5 0 5 NEXT R : NE XT I : P 0 I<E C6 , 0 1 : RE 
TUR N 

IB 19000 GRAPHICS 0:GOSUB 16010:POKE 
752,l:DL=PEEKC560>+PEEKC56 

11l256:DL=DL+4:POKE 709,96: 
POKE 710,96:PDKE 712,96 

JA19005 	 POKE DL +1 6,6:PO KE DL+17,6:F 
DKE DL+28,65:POKE DL+29,PEE 
KC560>:POKE DL+ 3 0,PEEKC561) 
:? "{CLEAR}" 

BE 	 1 9 0 1 1 P 0 S I T I 0 N 1 1 , 2 0 : ? " 0 N E M0 ME N 
T PLEASE .. . " 

BH 1 9 0 1 5 P 0 S I T I 0 N 4 , 7 : ? " { Q } { 2 R } 
{E} {Q}{2 R} {Q}{2 R}{E} 
{Q}{2 R}{E} {Q}{R}{E} {Q} 
<2 R}{E} {R}{W}{R}":POSITIO 
N 4,8:? ": :<3 SPACES].." 

~19020 	POSITION 4,9: ? "{A}{2 R> 
{D} :{3 	SPACES}{A}{R}{W} 
{C} CA><R><X><E> {A} 
{2 R}{D} :":POSITION 4,10: 
? .. : :<3 SPACES>: {Z} 
{E} 	 : II 

AH 1 9 0 2 5 	 P 0 S I T I 0 N 4 , 1 1 : ? " { X } { X } 
CZ}{2 R} CX} CX> CZ}C2 R} 
CC} {Z}{2 R}{C} CX} {X} 
{X}":POKE 709 ,10 :RETURN 

EO 19500 	POKE C6, 3 :PO KE C7,8:? "Sele 
ct Diffi cu lty --- > lCUP}":T 
YP =l :RE T URN 

EF 1 9 5 0 5 	 P 0 I< E C 6 , 3 : P 0 KE C 7 , 8 : ? " 
{24 SPACES}{LJP}":RETURN 

n 20000 	 X=120:Y=141:F=10:QW=l:QW1=Q 
W:LI= 3 :HI=0:SCORE = HI:SC=HI: 
ML = 1600:DIM PI 118) ,OB117) ,E 
XC4>:C6 = 656:C7 =657 :Z = 4 

FB 1 5 (!I QI !!l 
I[ 15011!1 

RE AD 
REA D 
OSUB 

X C . Y C : PL 0 T :~ C . YC 
XC, YC: IF XC = - 01 THEN 
14000:RETURN 

G 
M20005 XP=53248:X1P=206:X2P=207:MO 

= 90:SY=9100:G0=9200:0=0:01= 
l:PC=710:BC=712:DC=709:C0=5 
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COMPUTE! Books brings you the companion volume to the best 
seller, Machine Language for Beginners, about 
which the critics have said: 

"If you know BASIC a.nd wa.nt to learn ma.chine language, t h is is the 
place to start ... . Building on your experience as a BASIC programmer, 
Mansfield very gently takes you through the fundamentals of machine 
la.nguage."-Whole Earth Software Ca.ta.log 

"Understandable"-The New York Times 

"Presents the machine language novice with a very good tu torial in 
simple, understandable terms."-Antic 

"I highly recommend Machine Language for Beginners as your first in
troduction to the world of ma.chine language."-Commodore Power/Play 

The Second Book of Machine Language for the 
Commodore 64, VIC-20, Apple, Atari, and PET/CBM 

The Second Book of Machine Language picks up where Machine Language 
·for Beginners left off. This new book contains one of the most powerful ma
chine language assemblers currently available. The LADS assembler is a fuil
featured, label-based programming language which can greatly assist you 
in writ ing machine language programs quickly and easily. 

It 's also a clear. detailed tutorial on how large, complex machine language 
programs can be constructed out of manageable subprograms. 

There are powerful computer languages and there is good documentation, 
but rarely has a sophisticated language been so completely documented 
as It is in this book. When you finish with this book, you'll not only have a 
deeper understanding of machine language-you'll also have one of the 
most powerful machine language assemblers available. And since every
thing is thoroughly explained. you can even add custom features to the 
assembler to create a custom language that does just what you want it to 
(the book shows you precisely how to modify the assembler). 

For Commodore 64. Apple (II. II+. lie. and lie. DOS 3.3). VIC-20 (8K RAM 
I5% Discount expansion required). Atari (including XL. 40K minimum). and PET/ CBM (Up

grade and 4.0 BASIC). Disk drive recommended.Buy both books for 
$25.00 and save THE LADS Disk 

$4.90! That's 15°/o LADS. the assembler used in The Second Book of Machine Language. is available on disk for only 
$12.95. This Is a great accompaniment to the book. saving you hours of typing time by providingoff the retail price! the complete source and object modules for all versions of the assembler. And LADS disks are spe
cific to your Apple. Atari. or Commodore computers. 

Offer Expires Morch 15, 1985 

To Order: Call Toll Free 800-334-0868 (In NC 9 19-275-9809) or moll this coupon with your pay
I ment to COMPUTE! Books, P.O. Box 5406, Greensboro, NC 27403. Offer Expires Morc h 15, 1985 I.---------------------------, 

I - - - The Second Book of Machine Language. $14.95 1 Book for $1 4.95 I 

--- Machine Language for Beginners. $14.95 -- 2 Books for $ 25.00 
I -- LADSDisk (Apple) $12.95 -- LADSDiskfor $ 12.95 I 

-- LADS Disk (Atan) $12.95I 
I
I 

-- LADS Dlsk(Commodore). $12.95 

D Payment Enclosed (check or money order) 
D Charge D MasterCard D Visa D Amertcan Express 

NC residents add 
4.5% sales tax 

Shipping and handling 
($2.00 per book 

S--

S- -

I 
I
I 

Acct. No.____________ $1 .00 per disk) 

I Signature Total Paid S-  - I 
I
I 

Name 
Address 

AU 0<ClelS must be prepaid. 

Please allow 4--6 week5 '°' delvery 
I
I 

City ~~~~~~~~~~~~~~~ 

I State Zip ~~blications,lnc.G 752M.cc IL---------------------------' 




CBM 64 .... ' ..... ' Coll 1530 Dalosette ' ' ' ' .. 66 
SX-64 Portable .... . Coll 1702 Monttor ..... .. Coll 
1541 Disk Drive . . ' . ' Coll 1650 AD/AA Modem ' 89 
1526 Printer . . . .. .. . 279 RS 232 lnlertoce . .. Coll 
ORE 64 SOFTWARE 
COMMODORE (cont.) MISC. COMM. (conra.l 
lll'l9nlory Man.-D ..... 34.95 Adventure Wrtter-b ... 41.!15 
Super Expander -can .. 29.95 Bruce Lee -D/T . . . . .. 23.95 
Just lmaglne -D .. .... 24.95 On.fleld Tennis -Oil. 23.95 
Miera lllu51!o!or-D . . . . .21.95 Graphics Baslc-0 .... 23.95 
Micro Astrologer-0 .... 21.95 Air R&S(:Ue 1-0/T .... 23.95 
Chess-0 . .. . .. .. ... .. 21.95 F-15 Sll1ile Eagle -0 I T. 23.95 
Rally Speedway ·D .. .. 21.95 Mavle Maker-D . .... .37.95 
Hul! -0 . .. ...... . .... 21.95 Mllllonalre-0 ........ 27.95 
Splde!!fl<ln -0 .. .. . ... .21.95 VIP Tenmlnal -0 ..... . 47.95 
Simons lloslc-can . . . 29.95 Doodle-D .. . ..... .. .27.95 
DISKETTES Supemose -64- D.... 69.95 

Dr.ion .. .. .. ...... .... ... ~Jn:~:~gl·· ·D : : ~:~; 
Vert>atlm · · · · · .. · · · · · · .Coll Space Shume -D..... 24.95 
Camon .. .... .... .. .. .. Fol Koala Prtnter . o ...... 19.95 

Elephant · · · · · · · · · · · 10 pok Championship
Maxell .............. · .. ·& LOderunner -D.... ..23.95 

M91!10f8X ...... .... CUonllly Karnteka -0 . .20.95 

Ullla Magnellcs · · · · · 1'11dng. Pr1nl Shop -0 ...... . .34.95 

BASf .. .. .. .. .. .. .. .. .. .. Music snop . o . . .. .. 34.95 
El!CTROMC ARTS-SeeAUI Gel Rich 5er1es -D . .. 34.95 
secllon tor llemS and pr1cm Scrabble · D .. .. , .. . . 27.95 

Em-ci. for ll8ln9 and JJta ~g}c~':'~.;,~~cait·~m 
HANDIC Trolns-D .. . . . . .. . . . 22.95 
64 Forlh-can ... .... .. 29.95 Amazon -o .... . ..... 22.95 
64 Gral-Cort .. ..... .. .23.95 Rendmous/Rama-D 22.95 
S1cl 64-Cart .. .. .. .... 23.95 Farenhen 451 -o . .... 22.95 
Cole Resun Easy-Cort . 34.95 Dragonwortd·D . . .... 22.95 
Cale Resun Aelv-Cart .69.95 Shadow Keep -D. .. . .22.95 
The Diary . can ' . .. .. 23.95 Spy 'IS. Spy- D. .. . ' .. 23.95 
The Tool -Cart .. . . .. . 29.95 Zaxxon-0 / T . . .. . . . . 27.95 
INSTA (CIMMARON) Stress Relax System -D 79.95 
lnsta-Wrtter-cart .. .. 34_ Blue Max -D/t ... . . . 23.9595 
lnsta-Moll-D .. . . . . .. 24.95 PARKER IROS. -Call tor 
lnsto.flle -D.. . .. .. . . 49.95 Items and pr1ces. 
Management Combo . 64.95 SSI 
lns!a-Oalc -Cart / D · · · 31.95 Comer Farce -D. . . .. . 41.95 
lnsta-Groph •D.. .... ·24.95 Aeld ol Are -0 .......27.95 

lns!a·Vestor-D .. .. · · · 31.95 President Elect.-0 .. .. 27.95 
lnsta-Speed-0 .... .. 59.95 cuestron-D 2795 
Invest Combo · · · · · · · 74.95 Broadsides -ii :::::::2i95 
Wardcron -D · · · · · · · · 54.95 computer Football ·o . 27.95 
MISC. COMMODORE Germany 1985 · 0 ... . 41.95 
Culck Brown Fax - Cosmic Balance -D.. . 27.95 

D/ Can ... .. .... .. 34.95 Computer Boseball-D 27.95 
umma 111- D· · · · · · · · · 41.95 SPINNAKER -Coll for hems 
Flight Simulator 11- D.. 37.95 and prtces.
Night Mlsslan I Plnball-

DIT . .. . . . ........ 20.95 SYNAPSE-CoBforhernsaoo 

Home Accounlant -D . 49.95 pr1ces. 
Barron·s sat. -D. . . . . .67.95 TIMEWORKS 

37 95~~~~:i~~Cart ..... . Dato Manager 11-0 ... 34.95 

Baseball-Oil ., . . ..23.95 ~:!';~r::.eJ· D · · · · · · 34.95 
Casne Woltensteln-D .20.95 Wlzards -D .. , .... . 23.95 
Masterlype ·D I can ... 27.95 Evelyn Woad. o .. . .. 49.95 
Aztec - IY. · · · · · · · · · · · 27.95 Acct. Payable-D . ... . 41.95 
Slrtp Poker -D · · · · · · · 23.95 Acct. Recelvable -D... 41.95 
Beyond Woftensteln-D .23.95 General Ledger-0 .... 41.95 
~~~~nib.lei:0". ". ". ·t~:~~ Payroll Management- 041.95 
Jupiter Mission -D. .. .34.95 TOUCH TABLETS 
Spelunker -D.. . .. .. . 20.95 Koala Pad . D . ...... 69.95 
Sleahh -D . . . .. . . . . . 20.95 Koala Pad -can ..... 74.95 
Bungling Bay -D.. . .. 20.95 Animation Station -D . 59.95 
Dr. Creep -D .. .. .. .. 20.95 Muppet Keys . D ..... 54.95 

)I~ ~~'ARI 

ATAR'""'"'"''""" "'ATAR1.1Nc 

Atari Inc. has cut all hardware and 
software prices. Please call for latest 
current rices. 
SUPERPRINTER PACKAGES 
Gemini lOX and Apefoce .... .. . ... • . .. .... 323 
Prowrlter and Apelace .. . . . . . . . . . .. • . . . .. . 409 
Prowrtter + Aid lnterf. + Cable . . . . . . ...... 485 
Gemini lOX and Cardco + G . .. .. . .. . . . . . . 323 
Prowrlter and Cardco + G ... . .... . . . . .... . 414 
No oddlftonal ship. charges on printer packoges InConttnen!ol USA 

DISK DRIVES 
INTERFACES Indus GT .. . . .. . ..... . Call 

Aid lntMasl I . .. . ..... Call 
 Percom .............. Coll

Ape Face .. . . ... . .... Call 

Astra 2001 ... · · · · · · · · CallR·Verter Modem 
Adaptor ..... . .. . .. 39.95 ATARI MODEM SPECIAL 

MPP 1150 ...... .. .... Call Hayes 300 & R·Verter . $239 

ATARI SOFTWARE 
ACCESSORIES INFOCOM (cont.) 
Ape-Link . . .. . ... .. . 29.95 Starcross -D. ..... . .. 29.95 
Gemini IOX BK Upgrade .Coll Suspended -D....... 29.95 
Koala Pad· D ...... . 69.95 Wltness -0 .. .. ...... 29.95 
Koala Pad· Can ..... 74.95 Sea Stalker -D..... . . 24.95 
Humpty Dump· D .... 29.95 Cutthroats -D.. .. .... 24.95 
Monitors . .. .. . .... . . . Coll Suspect -D.. . ....... 24.95 
Compuserve Slaner .. 27.95 Hltchlker -D......... 24.95 
Tr1ongle Replacement Zork l · D............24.95 

Keyt>oord for 400 .. 54.95 Zarf( II or 111-D ....... 27.95 
Allen Voice Box II · D . 99.95 MISCELU.NEOUS ATARIOmnlmon ...........82.95 
 Codewrtter-D .. . . . . . 69.95MPP 64K Prtnter Buner . Coll Siar League Baseball-U.Prtnl 16K, 32K, or D/T ............ .. 23.95
64K Buner .......... Call 
 Slar BOWi Foolball-0 / T23.95TAC Ill Joystick .. .. . . 12.95 Master Type- DI Cart . 27.95Slarflghler JoysNck . ... 9.95 Flight Simulator II -D. .37.95Ramrod XL .... .... . 99.95 S.A.M.·D ..... .. .. . .. 41.95
Muppet Keys Castle Woltensteln -D.20.95(XL onty)-0 .. . . ... 54.95 Compuserve Slarter Kit 27.95 
BRODERllUND Home Accountant -D. 49.95 
Bank S1Teet Wrtler ·D. . 49.95 Megatonl-0 . ... . ... . 19.95 
Loderunner -D... . .. . 23.95 Mofl(ey Wrench II-Cort. 37.95 
Mask of the Sun-D . .. 27.95 Movie Maker- D.... .. 37.95 
Operatton Whlr1Wlnd -D 27.95 Ulllma Ill· D .. . . . .. . . 41.95 
Spelunker -D.... .. .. 20.95 Jupller Mission· D. .. .34.95 
Stelth·D.. ..........20.95 Boulder Dash-Oil . . .20.95 
Whlslte(s Brother· D . 20.95 Scraper Caper ·Cart .. 34.95 
Prtnl Shop ·D.. . ..... 34.95 Miner 2049 er· Cart .. 34.95 
Serpenrs Star. D.... . 27.95 Beachhead -DIT ..... 23.95 

Mii iionaire -D. ....... 37.95
DATASOFT Spy vs. Spy -D....... 23.95
Bruce Lee-D / T...... 23.95 MPP Modem Driver -D. 19.95Mlcropalnler · D. ..... 23.95 Mlcrolller-Can . ... . . 34.95LOS! Tomb -DIT ..... 23.95 Mlcrocheck-D. . . ... .34.95Mancopler·D/T ..... 23.95 Montezuma·s Rev·D.. 29.95Lener Wizard + Mr. oo·s Costte-Cart . 34.95Spell-D , ..... . . .. . 54.95 
 Fragger II -Cart .. . . . . 34.95Canan the Barbarian· Net WO/th -D.. ... ... 54.95
D/ T.. .... . ....... 27.95 
 Srlcky!>ear •D........ 27.95
Mr. Do ·O I T. ........ 27.95 
 Fischer Prtce -Cart ... .19.95 
DISKE1TES ·See Commodole Windham Classics -D.34.95 
S8C11an tor Items and prtces. Omnltrend Universe ·D.69.95 

H.E.R.O. ·can . ..... . . 29.95ELECTRONIC ARTS Decalhalon-Cart . .. . .29.95Arehon -0 ........... 29.95 
Plnban Construcnon-D .29.95 Dall< Crystal -D...... 27.95 
M.U.LE.-D. .. ... .... 29.95 F-15 S1T1ke Eagle· D .. 23.95 

Aqventure Wrtler·D . . .41.95Murder / Zlndemool -D. 29.95 
One on One -D.... .. 2:!.95 MMG Basic 
Archon II -D......... 29.9~ Complier - D.. . .... 69.95 
Financial Cookbook .D.37.95 Summer Games -D. . . 27.95 
Music Construcnon -o. 29.95 Pllstop II· D ......... 27.95 

Gateway lo Apshal RealmJlmposslbUlly -D. 29.95 Cart .... . ... . . . . .. 27.95 
EPYX ·Col for nems and ?ices. Dragon I Pam . . . ..... 27.95 

Air Rescue -D ....... 23.95INFOCOM 
Deadllne-D ......... 29.95 Adventure Master · D. .34.95 
Enchanter -D. . .... . . 23.95 Deslgn81's Pencil -Cart .29.95 

Space Shult1e -Cart . . 29.95lnlldel -D ...... ..... 29.95 

Get Rich Sertes -D .. . 34.95Planeltall -o ..... . . .. 24.95 Beyond Woltensleln -D.23.95Sorcerer ·D .... . .... 29.95 

PRINTERS 
Alphocom 40C 

w/lnterfoce .. 99.95 

Alphocom BOC 
w/lnterfoce . 189.95 

Axiom AHi50 279.00 
Epson .. . .. . .. . Coll 

Prowrlter I .. . ... Coll 
Rite man . . . . . . . . Coll 
Sliver Reed . . . . . Coll 
Toshiba 1351 . ... Coll 
Toshiba 1340 . . . Coll 
MOSIAC 

48K RAM · · · · · 94.00 
64K RAM/400 149.00 
64 RAM/800 + 

Coble Kit "" 169.00 

64K Expander for 
600 XL . . . , . 99.95 

MISC. ATARI (con!.) 
umma 1- o ........ .. 23.95 
Ult1ma ll·D . . . . ... . .. 41.95 
Leiter Perfect / Sp&ll-0. 74.95 
Harcourt I Bruce 

SAT.·D .. ......... 59.95 
Scroll of Abadon -D . . 23.95 
OPTIMIZED SYSTEMS 
Acltan -Cart ......... 69.95 
Boslc XL -can .. . ... .69.95 
MAC/65 · can ....... 69.95 
MAC/65 Tool Kii · D... 27.95 
Action Tool Kh -D .... 27.95 
DOS XL· D . ..... . . .. 27.95 
Acltan Aid· D.... .. . . 27.95 
C65 -D. .... ...... . . 59.95 
Handy·Wrfler -D ... .. 89.95 
Postal Tool ·D. ' ... . ..41.95 
Prtnt Tool -D.. ... .. . . 41.95 
SSI 
Carrter Force -0 . ..... 41.95 
Combat Leader- DIT . 27.95 
Cosmic Balance 11 -D. 27.95 
Cosmic Balance -D. .. 27.95 
Brood sides -D .. . . . . . 27.95 
War In Russia · D . .. . 55.95 
50 Mission Crush -0 . .27.95 
Cuestron •D. ...... . . 34.95 
Ralls West-D . . ..... .27.95 
Bomb Alley-D .. . . ... 41.95 
Compurer Ambush·D . 41.95 
Galacttc Adventures- D. 41.95 
Computer Boseball -D 27.95 
Refarger 88 •D.. ..... 41.95 
Objective Kursk -D .. . 27.95 
Breakthrough · 

Arctennes ·D. . .... . .41.95 
Field of Flre -D.... . . .27.95 
lmpertal Galacllum -D 27.95 
SYNAPSE 
Synflle · D.. ......... 49.95 
Syncalc· D....... . .. 49.95 
Syntrend •D. .... . . . . 49.95 
Synchron •D....... .. 27.95 
Syncomm-D . ... . .. . 27.95 
Synstock •o ......... 27.95 
Relax-0 ............ 79.95 
Alley COl · D/ T.. .. , .. 16.95 

T - CHa tto D - Diak 

MODEMS 
Hayes Smart 

Modem 300 .. Coll 
Gemini 1ox . .. .. 249 Mork II .... .. ,79.00 
Gemini 15X · · · · · 389 Mork VII/Auto Ans/

10 369
Delta x · · · · · · · Auto Dial . . . .• CollDelta 15X . . .... . 499 
Radix 1ox . .. . . . 549 Bring the trivia craze home with P.Q. The 
Radix 1sx ... . • . 629 Party Quiz Game for the Atari and the CBM 
Powertype .... . . 329 64 .• . . . . . . . .• .. . . .• . . .. . . . . .. ... . . Coll 

COMMODORE64:: 

COMMODORE 64 I 
MODEM SPECIAL 
Wesn1dge Modem & 
VIP Tenmlnal at S119 

C 0 M M 0 D 
ACCESS 
Neutral Zone-D /T .. . 23.95 
Sprttemaster -D/T .. . 23.95 
Beachhead-O il. . . . .23.95 

~~~e0v~~~c:8~? .. 27.951
D/ T... . . . ..... .. . 27.95 

ScrOlls al Abadon-D/T23.95 

ACTIVISION -Call '°' Items 
and pr1Ces. 
IAmRIES lllCWDED 
consunont-D ..... . .. 69.95 
PopercUp W/ 
Spellpak -0 .... . ..... 64.95 
Super Busscord II . . . . .. Coll 
Home.ll1Y9n!Oly·D. . . . 23.95 
Reclpe-0 .... .. , . . ...23.95 
Audia / Video Cat-0 .. .23.95 
Mal USl -0 .......... 23.95 
Stomps -D.. ......... 23.95 
BJ. 80 Cord ...... .. ... Coll 
CARDCO 
Cardpflnt/B . .. .... .. .47.95 
Cordco G........... 64.95 
Cardboard/ 5 .... .. .. 59.95 
Cordkey . ............ 39.95 
Cassette Recorder . ... 37.95 
Pr1nler un111y-D/T .... ' 19.95 
Wrtte Now-can .... .. 34.95 
Mall Now •D.. .. .. .. .. 29.95 
Fiie Now-D . . ... . . ... 29.95 
Graph Now-0 .. . . .... 29.95 
Spell Now-0 .... ..... 29.95 
COMMODORE 
Aswmbter -D . . ..... . 39.95 
Easy Anance I, II, 

Ill, IV, V-0 . . . . . , , .. .19.95 
Easy Colc -D ......... 34.95 
Easy Mall-0 .. .... .. . .19.95 
Easy Scr.ril-D .. .... .. 44.95 
Easy S 1-D .. ....... 19.95 
Logo - ............. 49.95 
The Manager -D...... 34.95 
General LedQer-o .. . . 34.95 
Accts. Rec.-1> .... .... 34.95 
Accts. Pay. -0 ........ 34.95 
Magic Desi<· D.. .. .. . 39.95 
Suspend· D... , . . ... . 29.95 
Slarcrass ·D ... . . . ... 29.95 
Deadllne -D. ......... 29.95 
Magic Voice ... . . . . .. 54.95 
lnternatlonal Soccer· 

can . .... ........ .. 22.95 
Cutlhloots -D. . .. . .... 24.95 
The Suspect-D .. ..... 24.95 
Cart • Cortrid o 

To Order Call Toll Free 

800-558-0003 

For Technical Info, Oraer 


lnqulrl11, or lor Wisc. Orders 


414-351-2007 


Est . 1982 

Mork Xll/1200 
Baud . .. .. .. .• Coll 

MPP 1000 C . ... Coll 
R-Verter Modem 

Adaptor ., . .. 39.95 
Prometheus . . . . all 

ORDERING INFORMATION. Please specify system. For fast delivery send cashier's check, money order or direct bank transfers. Personal COMPUTABILITY
and company checks allow 2 weeks to clear. Charges for COD are $3.00. School Purchase Orders welcome. In CONTINENTAL USA, In· P.O. Bax 17882
elude $3.00 shipping per software order. Include 3% shipping on all Hardware orders, minimum $3.00. Mastercard & Visa please Include MllWoukee, WI 53217card# and expiration date. WI residents please add 5% sales tax. HI , AK, FPO, APO, Canadian orders-add 5% shipping, minimum $5.00. 
All other foreign orders, r,1ease add 15% shipping, minimum $10.00. All goods are new and Include factory warranty. Due to our low prices, ORDER UNES OPEN 
all sales are final. All de active returns must have a return authorization number. Please call 414 -351 ·2007 to obtain an RA# or yaur return Mon.fr1 11 AM -1 PM CST 
wlll NOT be accep ted for replacement or repair. Prices and avallablllty are subject to change without notice. Sat 12 PM-5 PM CST 

http:Abadon-D/T23.95
http:Management-041.95
http:Woltensteln-D.20.95
http:Aelv-Cart.69.95
http:Easy-Cort.34.95


3260:J=2:G8=208:G9=209 
"20010 	STA=53279:CC=53278:RES=77:K 

EY=764:B2=20:WT=12000:AD=50 
:JUM=250:SPED=197:LEV=l:ZIP 
=2000:K=3:E=10:U=12 

~20015 FOR A=1600 TO 1624:READ I:P 
OKE A,I:NEXT A:FOR A=260 TO 

419:READ !:POKE A,I:NEXT A 
lF20020 	FOR A=1650 TO 1777:READ I:P 

OKE A,I:NEXT A:FOR A=D1 TD 
lB:READ I:PICAl=I:NEXT A 

~20025 	A=PEEK(106l-40:POKE 54279.A 
:P=25 6lA:POKE 559,62:PDKE . 6 
23,0l:POKE 53277. 3 :POKE XP. 
O:POKE 704,30 . . 

EE20030 	 MAN=P+1024:MANY=MAN+Y:OB1=P 
+1280+141:0B2=P+1792+141:FO 
R !=MAN TO P+15 36 :PD KE I.O: 
NEXT I . 

R 20035 FOR I=P+1792 TO P+ 20 48:POKE 
I,O:NEXT !:RETURN . 

NJ 20100 FOR A=P TO P+191:READ !:POK 
E A,I:NEXT A 

CT20105 C=Ol:FOR A=P TO P+l59 STEP 
16:DB<C>=A:C=C+01:NEXT A:DB 
(11l=OB<B>:OB<Ul=OB<7> 

EH20110 FOR I=P+400 TD P+46 3 :READ A 
:PO KE I,A:NEXT I:C=Ol:FOR I 
=P+400 TO P+463 STEP 16:EX< 
C>=I:C=C+Ol:NEXT I 

Fl20 115 	FOR I=P+200 TO P+247:READ A 
:POKE I,A:NEXT I:OB(13l=P+2 
32:0B(14l=OBC01l:DB<15l=P+2 
16:0B<16l=P+200:DB<17l=OBCO 
1) 

Pl20120 	 RESTORE 30700:FOR 1=1536 TD 
1576:READ A:PO KE I,A:NEXT 

!:POKE GB,O:POKE G9,0:POKE 
XlP,D:POKE X2P,B2:RETURN 

Ml2 1000 	GRAPHICS B:GOSUB 16010:LEVE 
L=O:BACKC=96:GDSUB 16000:PO 
l<E DC,U 

M21005 	MINQ=Ol:MAXQ=J:SC = O:LIMIT=6 
:PO KE 1552,198:RESTDRE 3100 
0:GOSUB 15000 

CA21010 	 FOR 1=01 TO 319 STEP J:PLOT 
I,124:DRAWTO I,125:NEXT I: 

FOR I=J TO 318 STEP J:PLOT 
I,132:DRAWTO I,149:NEXT I 

CP 21015 	POKE DC,BACKC 
r.6 	 2 1 0 3 8 ? " {CLE AR} " : P 0 S I T I 0 N 0 1 , 0 1 : 

? "{Q}{31 R}{W}{3 RJ-{E}":PO 
SITIDN 01,J:? ":;;<1ot1J:i:.:0"; 

6B 2 1 0 4 0 	 ? " { 7 SP ACES} I:Ii •-Xoto! :i:.: 0 
{7 SPACES}: 3 : ":POSITION O 
1,Z:? "{Z}{31 R}(X}C3 R} 
CC}":RETURN 

~21220 D=USRCML,081,0B<QW)>:D=USR< 
ML,MANY,PI<F>>:D=USR<ML.DB2 
,DB<QWll:RETURN . 

KC22000 	 BACKC=l96:GOSUB 16000:GOSUB 
SY:GOSUB 17000:POKE DC,U:C 

OLOR O:RESTORE 31000:GOSUB 
15000:COLDR 01 

L022010 	 RESTORE 31100:GOSUB 15000 
6E22020 	 MINQ=7:MAXQ=B:QW=MINQ:QW1=Q 

W:SC=O:LIMIT=U:F=E:POKE 155 
2,198:POKE 1567,SPED:IF LEV 
=5 THEN LIMIT=E 

J622030 	POKE DC,BACKC:GOSUB 21038:8 

OSUB 2122l'I 
~22 035 	 POKE C6,01:PO KE C7,9:? SCOR 


E;:POKE C7,26: ? HI;:PD KE C7 

,36:-:> LI 


?L2204 0 	 POKE DL4,8 0 :D=USRIML,MANY,P 

I <Ell: GOSUB SY: POKE XF-, 120: 

POKE CC, K:POKE DC,U:GOSUB A 

D:GOSUB 1 7 500:GOTO WT 


F~22 1 00 	 BAC KC=O:GOSUB 16000:GOSUB S 

Y:GOSUB 17000:POKE DC.U:COL 

DR O:RESTDRE 3 1100:GO~UB . 15 

L;\!!10: COLOR 01 


"A22110 	 RESTORE 31200:GOSUB 15000 
"K22120 MINQ=13:MAXQ=14:QW=MINQ:QW1 

=QW:SC=O:LIMIT=17:F=10:POKE 
1552,230:IF SPED=198 OR TY 

P=2 THEN POKE 1554,230 

C" 22125 GOTO 22030 

BE23500 POKE PC,14:POKE BC,14:LI=LI 


+01:ZIP=ZIP+1000:POKE C6,D1 
:POKE C7,36:? LI;"{UPJ-":PDK 
E PC,BACKC:POKE BC,BACKC:RE 
TURN 

1024000 	LEV=LEV+Ol:LEVEL=LEVEL+100: 

IF LEVEL>200 THEN POKE DL+l 

31,15:GOTO 24500 


H 24010 POKE DL+131,15:GOTO 21900+L 
EVEL 

DF24500 BACKC=96:GOSUB 16000:GOSUB 
SY:GOSUB 17000:POKE DC,U 

LB 24505 	RESTORE 31000+LEVEL-100:COL 
OR O:GOSUB 15000:RESTDRE 31 
000:COLOR Ol:GOSUB 15000:SP 
ED=198 

~24510 LEVEL=D:BACKC=96:PDKE 1552. 
198:POKE 1~54,198:MINQ=01:~ 
AXQ=J:QW=MINQ:QWl=QW:SC=O:L 
IMIT=Z:F=E:GOTD 22030 

~25000 FDR 1=30 TO 108 STEP J:PDKE 
XP, I:D=USR<ML,MANY,PI <Fl): 

F=F+Dl:IF F > Z THEN F=Ol 
JB2 5005 	NEXT I:D=USR<ML,MANY,PI<9ll 

:FOR A=Ol TD J:FOR F=11 TD 
14:Y=Y-J: I=I+J:POKE XP. I 

PJ 25015 	D=USRCML,MAN+Y,PI <Fl> :NEXT 
F:NEXT A:FOR A=Ol TO J:FOR 
F=11 TO 14:Y=Y+J:I=I+J 

lC25020 POKE XP,I:D=USRCML.MAN+Y PI 
<F»:NEXT F:NEXT A~F=Ol ' 

U 25025 	FOR I=I+J TO 220 STEP J:PD K 
E 53248,I:D=USRCML,MANY.PI C 
F>): F=F+Ol: IF F > Z THEN F=Ol 

jQ25030 NEXT I:F=E:RETURN 
®27000 GRAPHICS O:POKE 752,Dl:PDKE 

710,96:PDKE 712,96:POKE 70 
9,96:POKE 842,1 3 :GOSUB 16010 

Pl 27005 '? "{CLEARJ-":PDSITION J,6:FO 
R !=30000 TO 30010:'? !:NEXT 

I:'? "CONT":PDSITION D,D:ST 
OP 

JC 2 7 0 1 0 ? " {CLE AR} " : P 0 SIT I 0 N J , 6: F 0 
R 1=30080 TO 3 0098 STEP J:? 

I:NEXT I:'? "CONT":POSITION 
D,O:STDP 

LF27015? "{CLEAR}":PDSITIDN J.6:FD 
R 1=25000 TD 25030 STE~ 5:? 

!:NEXT !:FOR 1=19000 TO 19 
025 STEP 5:? I:NEXT I:? "CO 
NT" 

~ 27020 	POSITION O,D:STOP 
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http:53248,I:D=USRCML,MANY.PI


JO 27025 


LL 270 30 

PE 270 3 5 


-:> "{CLEAR}":POSITION J,6:FO 
R 1 = 20000 TO 200 3 5 STEP 5: ? 

!:NEXT I:FOR 1 = 20100 TO 20 
120 STEP 5:? I:NEXT I·? "CO 
NT" 
POSITION O,O:STOP 
? "{CLEAR};':Pos ; TION J,6:FO 
R I=27000 TD 2 7 03 5 STEP 5: ? 
I: NEXT I: ? " 3 0700":? "3070 

2":? "GOTO 2707frJ":PDSITION 
O.O:STDP 

~27070 PciKE 842, 12:RE f URN 
DM 3 '110 0 0 

SN 3'11001 

ML 30002 

IM 3000 3 

LP 30004 

HD 30005 


BC 30006 


PK 30007 


FJ 30008 


6D 30009 

HN 3!!1080 

PF 30082 

BH 3 !!1 0 84 

OM 3 !211!18 6 

KN 3 !21088 

DAT A 1 0 4 , 1 0 4 , 1 3 3 , 2 0 4 , 1 0 4 , 1 3 
3 ,203, 104, 1 33 ,209, 104, 1 33 ,2 
08, 160,0, 177,208, 145,203,20 
0,192,16,208,247,96 
DATA 12, 12,8,56,90, 156,24,3 
0, 18,36,72, 132, 128,0,0,0, 12 
,12,8,56,88,94,88,24,20,18, 
226, 130, 3, 0, 0, 0 
DATA 12,12,8,24,24,24,24,24 
,216,56,20,4,4,4,6,0,12,12, 
8,24,56,56,60 , 56,30,18,20,1 
6,16,16,"24,0 
DATA 0,0,24,24, 18,52,56,50, 
5 3 ,56,48,32,64, 128,0,0,0,0, 
12,12,8,24,60,91,24,24,158, 
113,0,0,0,0 
DATA 0, 0, 12, 12, 8, 24, 26, 28, 1 
52,88,56,28,2,1,0,0,0,0,12, 
12,8,24,26,28,24,24, 120, 12, 
4,4,4,0 
DATA 0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0,12,12,8,24,24,24, 
24,24,24,8,8,8,8,8,12,0 
DATA 0,0,0,192,200,132,204, 
248,112,0,0,0,0,0,0,0,0,0,0 
,24,4,2, 102, 108, 16,0,0,0,0, 
0,0,0 
DATA 0,0,0, 14,31,51,33, 19, 1 
9,0,0,0,0,0,0,0,0,0,0,8,54, 
102,64,32,24,0,0,0,0,0,0,0 
DATA 48,48,16,28,26,122,26, 
24,40,72,71,65,192,0,0,0,0, 
0,96,96,64,100,56,48,48,58, 
29,24,15,0,0,0 
DATA 0,0,0,0,0,0,0,0,0,0,19 
2,208,144,254,125,0,48,48,1 
6,24,28,28,60,28,120,72,40, 
B,B,B,24,0 
DATA 260,276,292.308,324,34 
0. 356, 372, 38B, 404, 1650, 1666 
, i6B2~ 1698, 1714, 1730, 1746, 1 
762 
DATA 0,0,0,0,0,0,0,0,0,0,0, 
8,28,62, 1 2 7,0,0,0,0,0,0,0,0 
• 0, 0, 8, 8, 8, 8, B, 8, 0 
DATA. 0~0~0~0~0.0,!ll,32,64, 2 5 
5,64,3i,~.~.~.0,0,0,0,0,0,0 
, 0, 8, 8, 8 , 8, 8, 8, 8, 8, 0 
DATA 0, 0 ,0,0, 32 ,64, 2 55,64, 3 
2 ,0,0,0,0,0,0,0,0,0,0,0, 0 , 0 
,0,255,255,255~255,255,255, 

255.255,0 
DATA 0.0.0.0.0,0,64,255,64, 
0, 0. !ZI. ~I. QI, 0. fo, 0, 0, i!I, 0, 0, l!I , 4 
8,8B,60:4 ; 8; 1 6 , 3 4~ 3 7,25,!!1 
DAT A 0 , !!I , 0 , !!l , 9 6 , 1 !!I 9 , 2 5 5 , 2 8 , 
12, 6, 0, !21, 0, 0, 0, 0, i!I, 0, 0 , 48, 1 

FH 30090 

pn 3 QI QI 9 2 

FD 30094 

~~ 3 0 0 96 

OC 30098 

~i S 3 QI 7 !!I!!i 

~ 3 0 7 0 2 

u£ 3 1 !!1 ~J (J 

IO 3 1 1 !210 

AC 3 1 1 !!I 2 

!6 3111114 

MC 3 1 1 l!J 6 

AC 3 1 1 QI 8 

OE 3 1 1 1 0 

~ 3111 2 

CJ 31114 

ff3 1116 

1 2 , 2 48, 2 3 6, 70, 3 , 1 , !ZJ, !!I, l!I , !!l , 1<1 

'0 

DATA 0,0,0,0,0, 0 ,0,0,0,0, 0 , 

30,247,255,66 , 0 ,0 ,0 ,0,0.24. 

6 l~J • 1 2 6 • 2 1 9 '.' 1 2 6 .. l!J .. <!J • f!J • [!J .. t!J • !.!1 , 

!!I 

DAT A 1 2, 1 2 , 2 4 , 2 4 , 2 4 , 2 4 , 2 4 , 2 

4, 2 4, 2 4,8,44, 8 , 16, IZl, !!1 ,!!1. !!1, 1 

2 '.'1 2 ,B,24,24, 2 4, 2 4, 2 4, 2 4, 8 . 

4,4,56, IZI 

DATA 0,0,0,0,1 2 , 3 1, 2 7,27, 2 4 

• 2 4. 2 4, 8, 4, 4, 56 , !!I, l!I. !!I, !1l , !!1.1!1 

, QI , 0 , 4, 14, 11, 9, 9, 1 1, 1 1 • 59 , 1!1 

DAT A 0 , 0 , 0 . 0 , 0 , 0 . 0 . 0 , 0 . 0 , 25 

5 . ~55 , 1 26 '." 1 26 , 36 . !!l , ~J ,0, !!J'.' !!J, 


i!I , !21 , 3 6 , 1 2 6 , 2 1 9 , 1 2 9 , !!I , !21 , !!I , !!I , 

0,0 

DATA 0, 0 ,0, 0 , 0 , 0,0 , 0 , 28 , 8 . 8 

• 2 8 .. 2 8 .. 2 8 - 2 8 • QJ 


0 AT A 1 !!I 4 , 1 6 iii • l f!I , 1 6 2 . 6 , 1 6 9 , 7 

, 76 , 92 , 22 8, 1 69 , !!1 , ! 97 , 2!~18 , 2 4 


0, 9. 198, 2 !!16, 19 7 , 2!!1 6, 166, 2!!16 

'14 2 , 3 ,2~!18 

DAT A 197,209 , 2 4 0 , 9 , 1 98 , 207 . 
197, 207 , 1 66 , 2 1!17 , 1 42 , 1, 2!!18 . 7 
6 , 98 , 22 8 
D A T A 1 , 9 3 , 5 6 , 5 5 • 6 2 .. 5 5 , 1 !21 ~21 .. 9 
3, 1 3 4, 6 7, 1 7i!l, 93 , 2 1 i!l,59,245, 
80, 2 80,67, 3 19,9 3 , - 1, - 1 
DAT A 1 , 5 1!1, 4 , 5 2 , 8 , 5 3 , 1 4 , 5 3 , 1 
9, 57 , 23 ,58, 29 . 57 , 39 . 6 0,4 5 , 6 
0, 4 5 , 9 3 , 6 5, 93 . 65 . 60 , 71 , 60,B 
1,5 7 ,8 7 ,5 8 ,91, 57 . 96 
D A T A 5 3 , 1 !21 4 , 5 3 , 1 !!I 8 , 5 2 , 1 1 1 , 5 
l!I , 1 1 9 , 4 !!I , 1 2 5 , 3 7 , 1 ::;. f!I , 3 0 , 1 3 3 , 
25 , 1 32 , 18, 1 3 1, 1 3 . 1 3 1, 7 , 1 28 , 
3 , 1 2 4.1, - 9, -9 
DAT A 45, 6 1!1,4 7 , 6 1,49, 63 ,52,6 
2 .~6,6 3 ,58,61,6 0 ,59,6 3 ,61,6 

5, 61ZI, - 9, -9 
D A T A 1 1 5 . 4 5 , 1 2 !11 , 4 8 , 1 2 5 , 4 9 , 1 
3 4,4 9 , 140, 5 4, 1 45 , 56 .155,56, 

D A T A 1 7 5 , 9 3 , 1 7 5 , 5 6 , 1 8 5 , 5 6 , 1 
90,54,196,49,2 0 6,49,211,48, 
2 2 0,45 , 223,40, 227 , 3 5,226,34 
,-9, -- 9 
D A T A 1 5 5 , 5 6 , 1 5 9 , 5 7 , 1 6 5 , 5 6 , 1 
7 0 , 57 ,175,56, -9 , - 9 
DAT A 22 0 , 45, 2 25,5 0 ,2 3 4,51, 2 
4 0, 50, 2 50,54,25 3 ,54,253,9 3 , 
273,93,273,54,280 , 52 
DATA 2 86,51,294,5 2 , 3 00,54, 3 
07,5 3 , 3 10,51, 3 19,48, - 9, - 9 
DATA 3 19,48, 3 15,46, 3 12,44, 3 
10,40, 3 08, 3 6, 3 05, 3 5, 3 00,28, 
298' 24' 299, 21!1, 3 0121, 1 7' 3!!12 _. 12 
,30 3 ,6,305,2,308,1, - 9,-9 

~31118 DATA 253,54,259,55 ,266,54,2 
70 , 5 5, 2 74,54, - 1, - 1 

l:G 3 1 2 0 0 DAT A 1 , 1 , 1 0 , 1 0 , 3 0 , 1 0 , 3 8 , 1 8 , 
4 3 , 3 0,50,54,60,65,65,52,70, 
72,72,75,74,80,85,80,90,72, 
94,66, 123,66, 12 3 ,55, 140,40 

IO 31202 DATA 1 3 5, 24, 145, 15, 160, 24, 1 
80, 12, 170, 40, 191, 82, 200, 62, 
206,70,213,60,200,40,207,35 
,21 3 ,43,230,24,240,50 

OK31204 DATA 256,50,260,55,273,30,2 
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THE VALUE LEADER RY 
@SANYO 
@SANYO 

Sanyo 550 & 555 PC's. Built-in software 
includes MOOS Version II. Wordslar. Calc
S!ar. Basic. more. Greal Prices. 

Compuler Ram Drive Price 
550·1 128K' 180K (1 drrvel $895. 
550-2 128K' 360K (1 dn><!I 950. 
555-1 128K' 360K (2 drrves) 1075. 
555-2 128K' 720K (2 dn><!S) 1275. 

'EXPANDABLETO 256 

OTHER COMPUTERSPECIALS 
IBM PC and PC XT in slack 

available al special prices ........ .. .....CALL 

ALSPA 8" CPM Computers. 64K 

memory workhorse at super special 

prices. 

t /SS ................... .............as low as $500. 

21SS ...... .... .$700. 21DS .. .........S1,000. 

Franklin Ace - no! many lefl . 

super prices ............................. ....CALL 

Commodore-full line .......... .. .. . .....CALL 


DISKS & ACCESSORIES 
Price per 5y, • Disk 
3M SS OS AT 
Qty. SS/DD DD/DD 96 TPI 96 TPI H DENS 
200 SI .SS 2.1• 3.16 3.•9 CALL 
11)0 1.S9 2.19 3.22 3.56 CALL 
10 1.62 2.23 3.29 3.63 CALL 

VER8AT1M SS OS AT 
Qty. SS/DD DD/DD 96 TPI 96 TPI H DENS 
200 $1.61 2.17 3.29 3.63 CALL 
100 1.65 2.22 3.36 3.71 CALL 
10 1.68 2.26 3.'3 3.78 CALL 

MAXELL SS OS AT 
Qty. SS/DD DD/DD 96 TPI 96 TPI H DENS 
200 $1 .93 2.56 2.74 3.'3 S.O< 
100 1.97 2.61 2.80 3.50 S.1S 
10 2.01 2.66 2.llli 3.S7 S.2S 

30 Macintosh 3 Y, • diskettes in Amarny
dlskbank ....................... .. ............$ 135. 

•A B's OWN DISKETTES-lop disk qualily 
at a low. low pnce .buy 100 (OS/DD) and 
pay only S1.50 per disk. 
Plus, before February 28, get a free Amaray 
Mediamate 5 disk file in !he bargain! 

AB canrys all major brands ... JM, Vert>atl'll, 
Maxell, Wabash, BASF, Sentinel, Ovsan .. . in all 
popular sizes and configurations. CALL for super 
pnces. 

DISK STORAGE 
Mini Flip 'N File (50 5· disks! .......... $17.45 
Roll1op tOO (100 disks. 

10 d1v1ders) .................... 28.99 
Mini Kas-elle/10 (lor 5" disks) 

1/2.25 10/2.05 ea. 
* Amaray Medlamate 5.... ........ .. .. 11.99 
~~~~:al ive Concepts-fold out style for 5 • 

Flip 'N File/25 .............. .. .............. 16.50 

Flip 'N File/SO ..................... .. .. .....22.95 


Smilh & Bellows Wooden S!orage
Boxes for 5" disks. Nalural or cfark finish. 

For 50 disks ................................... 18. 
For 70 disks ....................................21. 
For 100 disks .... .............................. 24. 

PLUS- " HEAD" disk cleaning kit 
(w/2 disks) .......... .. ....... .. ...............11.99 

IBM drive analyzer {Verba!im) ..........22.50 

,;zt•1ra Idata - systems 
All Zenilhs fully software & hardware com
patible wilh lhe PC and XT . . superior 
keyboard: 
Computer Ram Drive Ports Price 
ZF-151 -21 128K 360 1PLJ2 SER CAU 
ZF-151·52 32QK 720 (2 drives) IPLJ2 SER. CAU 
ZW-151-52 32QK 106MB+3601PLJ2 SER CAU 
ZF-161-21' 128K 360 1PLJ2 SER. CAU 
ZF-161·52' 320K 720 (2 drrves) 1PLJ2 SER. CAU 

'Porrable 

Panasonic. 

~~ 

~~ 

PANASONIC 1090 
Friction & tractor, 
exceflenl correspcndence mode. 
Epson code compatible ............... ....$239. 


SOFTWARE HIT PARADE 
Master Type (Scarborough) ...............$22. 

Math Blaster! (Davidson) .....................35. 

Typing Tulor Ill (S&SJ .......................... 35. 

Alphabel 200 (Spinnaker) .. ..................22. 

Success with Malh (CBS) .................... 18. 

Typing Tu1or fl (Microsoft) .................... 18. 

Algebra I (Peachlree)........................ ...22. 

Slory Machine (Spinnaker) ..................22. 

Word Allackl (Davidson) ......................35. 

Gel Organized! (Eleclronic Arts) ........ 159. 

Spctfighl (Software Arts) .............. .. ....120. 

Microsoft "Word" (w/Mouse) ................325. 


gnix crcrating System for PC ........ CALL 

opy .............................................. 29· 


Flight Simulalor 11 (Sub Logic) ..............39. 

1·2·3 (Lolus) ......................................299. 


Symphony (LOIUS) ..............................499. 

PFS:Report (Soltware Pbshg.) ............. 79. 

PFS:Wrile (Soflware Pbshg.) ............... 89. 

dBase Ill (Ashlon-Tate) ...................... 489. 

dBase fl (Ashton-Tate) .......................349. 

Framework (Ashton-Tale) ................... 489. 

Multimale (Multimate) ........................ 320. 

Chart (M icros~lt)................................179. 

Mullipfan (Microsolt) ..........................129. 

Wordslar (Micropro) ........................... 335. 


·Personal Pearl (pearlsoft}-Database 
fifing/reporl ing system lor personal 

~r:::::~~~ish~~:~::~o~~~~::G~~~~ 
for beginner or pro. Super business aid. 
Includes functions for bookkeeping, general 
ledger, billings managemenl, mail fist. sales 

_P~: File (Soltw~ Pbshg.L::..:::::.:::::...89.:_~afysis , bud9e1 ~nin.!!:_~'::::.::.E~ 
We carry lull software fines by Electronic Arts , Scholaslic, Scarborough, 
PFS, Spinnaker, Balleries Included, 01hers. ff vou don't see ii here. CALL 

MONITORS 
USl-20 Mhz band widlh, 1000 lines 
resolution. Easily capable of 80 character 
display. 
* 1200G (Pl·2)p12" green phosphor 
SPECIAL ..... .................. .... .. .... ... ..$85.
*1200A (Pi·3)·12" amber phosphor 
SPECIAL .... ... .... .......... .............. .. . 89. 

AMDEK 

Video 31OA-t2 " amber, 18 meg. 


TIL·IBM .......................................$155. 

ZENITH 
ZVM-t24· t2 " amber-22 MHz, TTL 

for IBM .. ............... ........................ $150. 
ZVM-t 35-High res . RGB +composite 

monitor........................................ 470. 
ZVM-135· t -Cable for RGB 
monitor .......... .. ...... .. ..... .... . .. .......... 23. 

PANASONIC 

12" Green 20 MHz (Sound) .............$137. 

t 2" Amber 20 MHz (Sound) .... ........ 145. 

ELECTROHOME 

ECM t226-12" Green .. ...................... $95. 

ECM t302-t-1 3" Color RGB.......... .... 195. 

ECM t302-2-t 3" Color (Hi Res.) .... ...330. 


POWER DEVICES 
Datashield back-up power source 

200 PC-200 wall ....................... ..$265. 
300 XT-300 wall ........................... 390. 

" BITS" Power back-up-250W ......... 695. 
True uninterruptable 

Brooks 6 Oullel- Surge Supres
sor/No1se Filler............................. 54. 

Compuler Power lnc .-500 VA ...........1320. 
Tripp Lile 425 VA...... ...................... 390. 

'Ordtnng lnlonulion: Order Ii, d'Ed. Mas!erCarll or VISA 
Personarcllectslak! ISdi)SIC<U'runi-gO<ltefllied 
dl!Wor ~- AlldJlll s1wi'9alllhirdi>gon al 
ordetsl-llOO! MM.APOfPO .llrmayrOCil"eaddt
lalal Cllat9'$ PA,_ add 61' sales in: MA cesdefCS 

add >Ii Al '°"" ~ IC ~ Prus Sldljea IO 
change -.ai~.miaole roqualdied edllcalmal 
l1S1NlOllS ~lorb<IO<l-lerpremenls llVied 

COMMUNICATIONS 
Mark X Auto Dial/Aulo Answer ...... ..$119. 

Anchor Mark XII Smart modem .... ... 265. 
Hayes SmMmodem t200B .......... ... ..459. 

(includes Smarlcom II sol1ware1 
Hayes SmartModem t200/300 .. ......... 529. 

""Crosslalk" soflware .......... .... .. .... .....135. 


• Voad keyboard-phone software for 
IBM PC and compatibles. Features 
mail merge, call reporting , " Note 
Pad" and more .... .......................CALL,-- ----------, 

FREE CATALOGI IIThis ad space can accommodate only aI tew ol lhe exceplionaf values available II lrom AB. Our latest catalog is paci<ed with I 
I fantaslic buys, lop brands. thousands ol I 

items. For a lree copy calf or wrile. 
L_ I 

commodore 
commodore 

/ETC . 
Panasonic, Amdek, Hilachi & Other - 'h 

height, double side drives .......from $149. 
•Data Technology TeamMate Drive-super 
new syslem Puts 3.3 MB on 5'1• • floppy Formals 
10 2.8 For PC XT owners, an allerna11ve 10 hard disk 
4 disks back-up 10 megabyles ...................CALL 
*Winchester Drives (10 MB) ...... ........799. 
Ouadram Quadboard- Parallel porl, senal poet. 
clock/calendar. 

No RAM-$299. w/64K-$379. w/384K-$499 

• AMDEK MAI graphics card for 

IBM PC .... .. .. .. .................. ................ .200. 
Hercules graphics board .. .....................359. 
Votrax speech synthesizers-
Personal Speech Syslem ..................... 249. 
AST-full line ol IBM cards & boards .CALL 
Key1ronics 5150 keyboard ................ 179. 
Hewlett Packard calculators, all models: 
LOW, LOW PRICES .. .... .....................CALL 
Koala Pad (w/software) ...........................98. 
4164 Chip-Memory expansion for 

IBM, 64K ........ .. ..................................39. 
lnlerface Cables-6. to. 12 ft. all 

popular connectors .......................... CALL 
(Deafer inquiries invited) 

ORDER LINE, 9AM·6 PM EST 

800-811-1111 

(IN PA., 215-822-7727) 

CUSTOMER SERVICE 

115-811-7717 
=·
ABComputas 
252 BETHLEHEM PIKE 

COLMAR, PA 18915 



80,44,275,60,290,50,295,55, 
300,20,319,1,-1,-1 

1631500 	 DATA 204,0,0,147,217,0,0,18 

,204,0,0,91, 173,0,0,95, 182, 

0,0,90,204,0,0,70 


AJ 3 1 5 0 2 	 DA T A 2 1 7 , 1 4 4 , 0 , 2 5 , 2 0 4 , 1 3 6 , 1 

02, 140, -1, 0, 0, 0 


IA31700 	 DATA 102,0,0,40,114,0,0,40, 
128,0,0,40,136,0,0,40,0,0,0 
,40,162,108,0,40,153,102,76 
,00,-1,0,0,0 

EL 3 1 8 0 0 	 DAT A 1 6 2 , 1 2 1 , 9 6 , 7 0 , 1 2 1 , 9 6 , 8 

1,35, 162, 121,96,70, 121,96,8 

1,35,96,81,60,70,-1,0,0,0 


Program 2: Commodore 64 Acrobat 

Refer to "COMPUTE!'s Guide For Typing In Programs" 
article before typing this program in. 

1 POKE55,0:POKE51,0:POKE56,60:POKE52,60:C 

LR:POKE828,0 :rem 155 


3 L=54272:FORV=LTOL+24:POKEV,0:NEXT:POKEL 

+l,50:POKEL+24,143 :rem 128 


5 POKEL+5,17:POKEL+6,0:SY=5 3253:POKE53252 

,167:POKE 2042,255:POKE53277,4 :rem 57 


7 GOSUB77:GOSUB365:SYS 16436:POKE53265,PE 

EK(53265)0R128 :rem 11 


9 GOSUB355:POKE53281,0:POKE53275,4:POKE53 

288,0 :rem 188 


11 POKE16645,15:PRINT"{CLR}":SYS 16610:PO 

KE832,0 :POKE53289, 0 :POKE53271, 4 


:rem 251 

13 POKE53269,7:POKE53248,150:Y=53249:POKE 


Y,173:POKE53280,l :rem 88 

15 PRINT"{HOME}{l8 DOWNHGRNH40 £~" 


:rem 218 

17 LI=3:C=240:D=243:S=l:P=l29:POKE828,0:D 


E=0 : POKE16404,0 :POKE53279,0:SC=0:Sl=0 

:rem 1 


19 POKE53265,PEEK(53265)AND127:POKE53278, 

0 :FM=99 : rem 252 


21 FORA=CTOD:POKEV1,A:POKEV2,P :rem 188 

23 PO=V3-PEEK(V4) : IFPO<V5THENPO=V5 


:rem 188 

25 POKEV6,PO:GETA$:IFA$=R$ANDQ<=.THENA=D: 


C=247:D=250:Q=9:S=.9:P=33:Sl=5 :rem 65 

27 IFA$=J$ANDQ< =. THENA=D:Q=l8:S=3: Sl=2 

:rem 31 

29 IFA$=S$ANDQ<= .THENA=D:C=252:D=252:Q=.4 


:S=.07:P=l28:Sl=2 :rem 142 

31 IF(PEEK(V7)<>V9)0R(PEEK(V8)<>V9)THENSC 


=SC+Sl:Sl=. :rem 191 

33 POKEV2,VA:POKEY,VB-Q:POKESY,VC-Q:Q=Q-S 


: IFQ<= .THENC=240 :D=243:Q=0: P=l29 
:rem 138 


35 IF(PEEK(VD)ANDVF)THEN47 :rem 97 

37 U=PEEK(V4)/VE:IFU=INT(U)THENPOKEVG,U+V 


H :rem 247 

39 SC=SC+PEEK(VI):POKEVI,. :rem 119 

41 IFSC>FMTHENFM=FM+l00:LI=LI+l:FORQQ=l5T 


01STEP-l:POKE53280,QQ:NEXT :rem 44 

43 IF(PEEK(V7)<>V9)0R(PEEK(V8)<>V9)THENSC 


=SC+Sl:Sl=. :rem 194 

45 NEXT:GOTO 21 :rem 126 

47 POKE53265,PEEK(53265)0Rl28:POKEL+6,88: 


POKE53269,3 :rem 5 

49 POKEL+4,33:FORZ=244T0246:POKE2040,Z:~O 


RTD=lT075:POKEL+l,TD:NEXT:NEXT :rem 28 

51 POKE[2 SPACES}L+4,32:POKEL+6,0 :rem 67 

53 PRINT"[WHT}[HOME}[20 DOWN}(l4 SPACES}S 
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CORE"SC :rem 183 

55 POKE198,0:LI=LI-l:IFLI=0THEN69:rem 255 

57 PRINT" {WHT} {DOWN} {11 SPACES)MEN REMAIN 


ING"LI : rem 98 

58 FORTD=lT02000:NEXT :rem 56 

59 PRINT"{HOME}[20 DOWN}(39 SPACES}" 


:rem 166 

61 PRINT"(DOWN}{36 SPACES}" :rem 73 

62 PRINT" (HOME) {2 DOWN) "TAB( 12) "HIT SPACE 


BAR" :WAIT198, 1: PRINT" {HOME} (2 DOWN} "T 

AB(l2)"(13 SPACES}" :rem 224 


63 POKE 16404,0:POKE53265,PEEK(53265)AND1 

27 :rem 117 


65 FORTD=lT0150:NEXT:Q=0:POKE53288,0:POKE 

832,0:POKE53251,0:POKE53278,0 :rem 198 


67 POKE53279,0:POKE53269,7:GOTO 25 

:rem 177 


69 PRINT"(2 DOWN}{WHT}{4 SPACES)DO YOU WA 
NT TO PLAY AGAIN? (Y/N )" :rem 208 


71 GETA.$: IFA$ <> "Y" ANDA$<> "N" THEN71 
:rem 205 


73 IF A$="Y"THEN11 	 :rem 201 

75 POKE828,0:SYS828 	 :rem 116 

77 R$="F" :J$="J" :S$="S": PRINT" {CLR} (WHT) 

(3 DOWN} (15 RIGHT}ACROBAT" :rem 40 

79 PRINT"{2 DOWN}(7 SPACES}{RVS}F(OFF} 


[3 SPACES}MAKES THE ACROBAT FLIP" 

:rem 198 


81 PRINT"(2 DOWN}{7 SPACES}{RVS}J(OFF} 

{3 SPACES}MAKES THE ACROBAT JUMP" 


:rem 212 

83 PRINT"(2 DOWN}{7 SPACES}{RVS}S{OFF} 


[3 SPACES}MAKES THE ACROBAT SLIDE" 

:rem 20 


85 PRINT"(3 DOWN}{l2 SPACES}HIT E TO EDIT 
KEYS" 	 :rem 160 


87 PRINT"{2 DOWN}[l0 SPACES}ANY OTHER KEY 
TO START" 	 :rem 230 


89 GETA$:IFA$=""THEN89 	 :rem 5 

91 IFA$ <> "E"THEN99 	 : rem 2 

92 PRINT"{CLR}{2 DOWN} YOU MUST ENTER LET 

TERS BETWEEN A AND Z" :rem 80 

93 PRINT"{2 DOWN}{l3 SPACES}KEY TO FLIP?" 

: :GOSUB600:R$=A$ 	 :rem 50 

95 PRINT"{2 DOWN}{l3 SPACES}KEY TO JUMP?" 

::GOSUB600:J$=A$ 	 :rem 61 

97 PRINT"{2 DOWN}{l3 SPACES}KEY TO SLIDE? 

"::GOSUB600:S$=A$ 	 :rem 125 

99 PRINT"{2 DoWN}{l3 SPACES}PLEASE WAIT •• 

:rem 222 

101 FORA=l5360T016383:READB:POKEA,B:NEXT 


:rem 199 

103 Vl=20401V2=542761V3=151V4=828:V5=7:V6 


=16645:V7=1718:V8=16781V9=321VA=l28 

:rem 52 


105 VB=l73:VC=l64:VD=53279:VE=3:VF=l:VG=5 

1242:VH=49:VI=l000:RETURN :rem 218 


107 DATA0,0,0,0,0,0,0,0 :rem 102 

109 DATA0,0,0,0,0,28,0,0 :rem 162 

111 DATA28,0,0,248,0,3,112,0 :rem 112 

113 DATA6,112,0,12,127,0,0,112 :rem 206 

115 DATA0,0,112,0,0,112,0,0 :rem 45 

117 DATA072,0,0,132,0,0,130,0 :rem 154 

119 DATA0,130,0,0,132,0,0,136 :rem 157 

121 DATA0,l,4,0,0,128,0,lll :rem 53 

123 DATA0,0,0,0,0,0,0,0 :rem 100 

125 DATA0,0,0,0,0,28,0,0 :rem 160 

127 DATA028,0,0,248,0,l,240,0 :rem 167 

129 DATAl,240,0,1,255,0,0,112 :rem 162 

131 DATA0,0,112,0,0,112,0,0 :rem 43 

133 DATA72,0,0,132,0,0,130,0 :rem 104 




135 DATAl,2,0,2,4,0,4,8 :rem 124 

137 DATA0,2,4,0,0,0,0,lll :rem 210 

139 DATA0,0,0,0,0,0,0,0 :rem 107 

141 DATA0,0,0,0,0,28,0,0 :rem 158 

143 DATA28,0,0,248,0,0,240,0 :rem 116 

145 DATA0,252,0,0,255,0,0,112 :rem 161 

147 DATA0,0,112,0,0,112,0, 0 :rem 50 

149 DATA72,0,0,136,0,0,136,0 :rem 121 

151 DATAl,8,0,2,8,0,4,8 :rem 132 

153 DATA0,2,4,0,0 , 0,0,lll :rem 208 

155 DATA0,0,0,0,0,0,0,0 :rem 105 

157 DATA0,0,0,0,0,28,0,0 :rem 165 

159 DATA28 ,0,0,248,0,l,112,0 :rem 122 

161 DATA2,114,0,4,124,0,0,112 :rem 157 

163 DATA0,0,112,0,0,112,0,0 :rem 48 

165 DATA96,0,15,192,0,16,64,0 :rem 188 

167 DATA0,64,0,0 , 64,0,0,64 :rem 26 

169 DATA0,0,96,0,0,0,0 , lll : rem 16 

171 DATA0,0,0,0,0,0,0,0 :rem 103 

173 DATA0,0,0,0,0,28,0,0 :rem 163 

175 DATA28 , 0 , 0,120,0,0,112,0 :rem 108 

1 77 DATA0,114,0,0,124,0,0,112 :rem 158 

179 DATA0,0,112,0,0,112,0,0 : rem 55 

181 DATA96,0,0,96,0,0,96,0 :rem 37 

183 DATA0,96,0,0,96,0,0,96 :rem 39 

185 DATA0,0,112,0 , 0 ,0,0,lll :rem 51 

187 DATA0,0,0,0,0,0,0,0 : rem 110 

189 DATA0,0,0,0,0, 0 ,0,0 :rem 112 

191 DATA0,0 , 0,0,0,0 , 63,128 :rem 13 

193 DATA0 ,127,192,0,127,248,0,112:rem 125 

195 DATA56,0,112 , 56,0,112,0,0 :rem 171 

197 DATA96,0,0 ,96, 0 , 0 , 96,0 :rem 44 

199 DATA0,96,0,0,96,0,0,96 :rem 46 

201 DATA0,0,112,0 , 0,0,0,lll :rem 40 

203 DATA0,0,0,0,0 , 0 , 0,0 :rem 99 

205 DATA0 ,0,0,0,0, 0 , 0 ,0 :rem 101 

207 DATA0,0,0,0,0,0,63, 0 :rem 160 

209 DATA0,127,128,0,127,128,0,115:rem 122 

211 DATA128,0,115,128,0,99,128,0 :rem 76 

213 DATA110,0,0,110,0,0,96 , 0 :rem 103 

215 DATA0 ,96,0,0,96,0,0,96 :rem 35 

217 DATA0,0,112,0,0,0,0,lll : rem 47 

219 DATA0,0,0,0,0,0,0,0 :rem 106 

221 DATA0,0,0,0,0,0, 0,0 :rem 99 

223 DATA0,0,0,0,0,0,0,0 :rem 101 

225 DATA0,63,0,12,127,128,6,115 :rem 21 

227 DATA128,3,115,128,l,227 , 128 , 0:rem 128 

229 DATA238,0,0,14,0,0,0,0 :rem 13 

231 DATA0,0,0,0,0,0,0,0 :rem 100 

233 DATA0,0,0,0,0,0,0,lll :rem 201 

235 DATA0,0,0,0,0,0,0,0 :rem 104 

237 DATA0,0,0,0,0,0,0,0 :rem 106 

239 DATA0,0,0,0,0,l,0,0 :rem 109 

241 DATAl,143,0,0,223,128,0,115 :rem 7 

243 DATA128,0,35,128,0,195,128,0 :rem 79 

245 DATA255,0,0,62,0,0,0,0 : rem 13 

247 DATA0,0,0,0 ,0 ,0,0,0 :rem 107 

249 DATA0,0 , 0,0,0,0,0,lll : rem 208 

251 DATA0,0,0,0,0,0,0,0 :rem 102 

253 DATA0,0,0,0,0,0,0,0 :rem 104 

255 DATA0,0,0,112,0,0,119,0 :rem 57 

257 DATAl,199,128,l,206,192, l ,206:rem 137 

259 DATA96,l,254,48,0,252,0,0 :rem 190 

261 DATA0,0,0,0,0,0,0,0 :rem 103 

263 DATA0,0,0,0,0,0,0,0 :rem 105 

265 DATA0,0,0,0,0,0,0,lll :rem 206 

267 DATA0,0,0,0,0,0,0,0 :rem 109 

269 DATA0,0,0,0,0,0,0,0 :rem 111 

271 DATA0,0,0,124,0,0,255,0 1rem 59 

273 DATAl,195,0,1,196,0,1,206 :rem 180 

275 DATA0,l,251,0,0,241,128,0 1rem 167 

277 DATA0,128,0,0,0,0,0,0 1rem 217 


279 DATA0,0,0,0,0,0,0,0 1rem 112 

281 DATA0,0,0,0,0,0,0,lll 1rem 204 

283 DATA0,0,0,0,0,0,0,0 1rem 107 

285 DATA0,0,0,0,0,0,0,0 1rem 109 

287 DATA0,0,0,0,0,0,0,0 arem 111 

289 DATA0 ,63 ,0,12 , 127,128,6,115 : rem 31 

291 DATA128,3,115,128,l,227,128,0:rem 129 

293 DATA238,0,0,14,0,0,0,0 :rem 14 

295 DATA0,0,0,0,0,0,0,0 :rem 110 

297 DATA0,0,0,0,0,0,0,lll :rem 211 

299 DATA0,0,0,0,0,0,0,0 : rem 114 

301 DATA0,0,0,0 , 0,0,0,0 :rem 98 

303 DATA0,0,0,0,0,0,0,0 :rem 100 

305 DATA0,0,0,0,0,0,0,0 :rem 102 

307 DATA0,96,0,0,240,0,0,255 :rem 121 

309 DATA248,0,31,254,0,8,133,0 :rem 230 

311 DATA7,2,128 , 0,2,128,0,5 : rem 73 

313 DATA0,0,10,0,0,27,0,0 :rem 207 

315 DATA0,0,0,~,0,0,0,32,224,0,97,16,0,34 


,8,0,34,8,0,34,8,0,34,8,0,34, 8 ,0,33,1 

6 :rem 11 


317 DATA0,112,224,0,0,0,0,0,0 , 0,0,0,0,0 

:rem 93 


319 DATA0,0,0,0,0,0,0,0,0,0 :rem 35 

321 DATA0,0,0,0,0,0,0,0,0,0 :rem 28 

323 DATA012,0 ,0, 50,7,128,9,8 :rem 129 

325 DATA64,6,243,128,2,0,128,l :rem 234 

327 DATA3,0,0,132,0,0,120,0 :rem 54 

329 DATA0,40,0,0,40,0,0,84 :rem 16 

331 DATA0,0,0 , 0,0,0,0,0 :rem 101 

333 DATA0,0,0 , 0,0,0,0,0 :rem 103 

335 DATA0,0,0,0,0,0,0,0 :rem 105 

337 DATA0,0,0 , 0,0,0,0 , 0 :rem 107 

339 DATA0,0,0,0,0,0,0,0 :rem 109 

341 DATA0,0,3,255,0,63,255,l :rem 123 

343 DATA255,255,015,255,255,63,255,255 


:rem 143 

345 DATA255,255 , 255,255,255,255,63,255 


:rem 151 

347 DATA255,15,255,255,l,255,255,0 


:rem 191 

349 DATA063,255,0,3,255,0,0,0 :rem 178 

351 DATA0,0,0,0,0,0,0,0 :rem 103 

353 DATA0,0,0,0,0,0,0,0 :rem 105 

355 REM MOUNTAIN MAKER :rem 92 

357 0=50688:FORA=lT076:READB:IFB<0THEN361 


:rem 238 

359 O=O+l:POKE0 ,78:FORC=lTOB-l:0=0-255:PO 


KE0, 78 :NEXT : NEXT :GOT0363 : rem 114 

361 O=O+l:POKE0,77:FORC=lTOABS( B)-l:0=0+2 


57 :POKE0,77:NEXT:NEXT :rem 129 

363 POKE51238,4:POKE51239 ,l:POKE51240 ,25: 


RETURN :rem 10 

365 FORA=l6384T01689l:READI:POKEA,I:NEXT : 


RETURN :rem 6 

367 DATA162,15,169 , 120,141,23,64,169 


:rem 37 

369 DATA4,141,24 , 64,169,192,141,21 


:rem 191 

371 DATA64,160,39,185,0,0,153,0 :rem 29 

373 DATA0,136,16,247,238,21,64,173 


:rem 190 

375 DATA23,64,24,105,40,141,23,64:rem 1 29 

377 DATA173,24,64,105,0,141,24,64:rem 134 

379 DATA202,208,222,96,32,86,64,169:rem 1 

381 DATA199,141,22,208,1 69,16 ,141,17 


:rem 38 

383 DATA208,169,255,141,15,212,169,128 


:rem 142 

385 DATA141,18,212,169,192,141,21,64 


:rem 33 

387 DATA169,0,141,20,64,96,160,0 :rem 88 
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389 DATA169,32,153,0,192,200,208,250 

:rem 31 


391 DATA238,92,64,173,92,64,201,208 

:rem 250 


393 DATA208,236,169,192,141,92,64,169 

:rem 105 


395 DATA160 ,1 41 ,1 8,208 ,169,27,141,17 

:rem 38 


397 DATA208 ,169,127,141,13,220,169,145 

:rem 141 


399 DATA141,20,3,169,64,141,21,3 :rem 84 

401 DATA169,129,141,13,220,141,26,208 


:rem 69 

403 DATA96,234,173,25,208,41,l,240 


:rem 181 

405 DATA42,141,25,208,206,22,208,173 


:rem 21 

407 DATA22,208,201,192,208,26,238,20 


:rem 23 

409 DATA64,173,20,64,201,216,208,8 


:rem 186 


411 DATA32,198,64,169,0,141,20,64:rem 135 

413 DATA32,0,64,169,199,141,22,208 


:rem 188 

415 DATA76,188,254,76,109,65,238,60:rem 6 

417 DATA3 ,173,60,3,74,74,144, 18 :rem 41 

419 DATA169,255,141,33,65,169,0,32 


:rem 196 

421 DATA91,65,169,l,141,41,208,76:rem 141 

423 DATA241,64,169,7,32,91,65,169:rem 153 

425 DATA192,141 ,33,65,169,0,141, 41 


:rem 183 

427 DATA208,32,77,65,160,0,169,41:rem 143 

429 DATA133,251,169,206,133,252,32,68 


:rem 87 

431 DATA65,24,101,251,105,15,133,251 


:rem 12 

433 DATA165,251,201,208,144,1,96,173 


:rem 29 

435 DATA27,212,16,35,32,68,65,170:rem 141 

437 DATA189,243,65,145,251,173,27,212 


:rem 93 

439 DATA201,192,144,214,32,68,65,74 


:rem 246 

441 DATA101,251,133,251,32,68,65,170 


:rem 22 

443 DATA189,243,65,145,251,208,195,198 


:rem 156 

445 DATA252,32,68,65,170,189,243,65:rem 0 

447 DATA145,251,208,182,173,27,212,74 


:rem 88 

449 DATA74,74,74,74,96,162,0,169 :rem 115 

451 DATA32,157,0,206,157,0,205,232 


:rem 173 

453 DATA208,247,96,162,0,157,0,216 


:rem 191 

455 DATA157,0,217,157,0,218,157,0:rem 136 

457 DATA219,232,208,241,96,173,64,3 


:rem 249 

459 DATA208,60,173,60,3,201,6,144:rem 134 

461 DATA96,74,74,176,92,173,27,212 


:rem 208 

463 DATA201,254,144,85,169,254,141,249 


:rem 143 

465 DATA7,169,l,141,64,3,l73,27 :rem 44 

467 DATA212,16,7,169,170,141,3,208 


:rem 189 

469 DATA208,5,169,184,141,3,208,169:rem 0 

471 DATA80,141,2,208,169,2,141,16:rem 131 

473 DATA208,169,1,141,40,208,56,173 


:rem 241 


475 DATA2,208,233,2,144,5,141,2 :rem 26 
477 DATA208,208,30,173,30,208,169,255 

:rem 91 

479 DATA141,2,208,173,16,208,208,12 

:rem 237 

481 DATA169,0,141,2,208,169,0,14l:rem 131 

483 DATA64,3,240,5,169,0,141,16 :rem 34 

485 DATA208,201,145,208,19,173,30,208 

:rem 82 

487 DATA41,3,201,3,240,10,169,253:rem 128 

489 DATA141,249,7,169,10,141,232,3 

:rem 192 

491 DATA76,49,234,42,87,81,88,90 :rem 118 

493 DATA83,65,160,255 :rem 71 

495 DATA 4,-4,4,-4,4,-4,4,-4,4,-4 :rem 49 

497 DATA 3,-3,4,-4,2,-2,3,-3,2,-2,4,-4,2, 

-2 :rem 253 

499 DATA 2,-2,4,-4,4,-3,3,-4,4,-4,3,-3 

:rem 26 

501 DATA 3,-3,3,-3,2,-3,3,-2,2,-3,3,-2,4, 

-4 : rem 239 

503 DATA 4,-4,2,-4,4,-2,4,-4,4,-2,2,-4 

:rem 12 

505 DATA 4,-4,4,-4,4,-4,4,-4,4,-4 :rem 41 

507 DATA 4,-4,4,-4 :rem 100 

600 POKE198,0 :rem 195 

605 GETA$:IFA$<"A"ORA$>"Z"THEN605:rem 123 

610 PRINTA$:RETURN :rem 163 


Program 3: VIC Acrobat, Part 1 


Refer to "COMPUTE!'s Guide For Typing In Programs" 
article before typing this program in . 

0 POKE52,26:POKE56,26:POKE55,0:POKE51,0:P 
RINT"(CLR}(3 DOWN}(8 SPACES}ACROBAT" 

:rem 233 

1 PRINT"(2 DOWN}{S SPACES}USE THESE KEYS" 


:rem 198 

2 PRINT" (2 DOWN} {7 SPACES} {RVS}J(OFF} TO 


(SPACE}JUMP":PRINT"{DOWN}(7 SPACES} 
(RVS}S(OFF} TO SLIDE":PRINT"(DOWN} 
(7 SPACESJ.(RVS}F(OFF} TO FLIP" :rem 237 


3 PRINT"(2 DOWN}(6 SPACES}PLEASE WAIT 

(WHT}" :rem 26 


8 FORA=7168T07679:POKEA,PEEK(A+25600):NEX 

T : rem 33 


10 READA:IFA=-1THEN12 :rem 245 

11 FORB=7168+A*8T07175+A*8:READC:POKEB,C: 


NEXT:GOT010 :rem 177 

12 READA:IFA=-1THEN15 :rem 250 

13 Q=Q+l:POKE6655+Q,A:GOT012 :rem 157 

15 S$="LO"+CHR$(34)+"AC"+CHR$(34)+",8:"+C 


HR$(1Jl):REM CHANGE 8 TO 1 FOR TAPE 

:rem 52 


16 FORI=lTOLEN(S$):POKE630+I,ASC(MID$(S$, 

I)):NEXT:POKE198,I:END :rem 94 


21 DATA23,0,12,12,24,24,28,30,14 :rem 54 

31 DATA24,12,10,10,10,18,50,34,1 :rem 48 

41 DATA25,0,0,6,6,8,29,46,76 :rem 140 

51 DATA26,12,12,12,60,72,8,8,12 :rem 19 

61 DATA27,0,0,3,3,30,44,76,143 :rem 224 

71 DATA28,12,10,17,18,20,18,32,16:rem 120 

81 DATA29,0,0,6,6,4,28,28,30 :rem 133 

91 DATA30,140,10,18,17,34,68,130,64 


:rem 225 

101 DATA33,0,28,62,51,27,12,120,0:rem 105 

111 DATA34,0,64,76,94,118,38,28,24 


:rem 189 

121 DATA35,0,30,48,216,204,124,56,0 


:rem 214 

131 DATA36,24,56,100,110,122,50,2,0 
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:rem 200 5 POKE36879,8:POKE1008,9:POKE1009,47 
141 DATA37,192,192,124,62,3,2,4,8:rem 130 
151 DATA38,36,24,255,133,135,133,135,255 

:rem 227 
161 DATA39,60,124,205,255,252,207,125,60 

:rem 222 
171 DATA40,63,71,253,133,133,133,134,252 

:rem 216 
181 DATA41,60,126,223,127,63,255,126,60 

:rem 173 
191 DATA42,4,6,5,4,116,252,248,112 

:rem 177 
201 DATA43,195,231,126,60,60,126,231,195 

:rem 220 
211 DATA44,24,24,102,102,24,24,60,0 

:rem 202 
221 DATA45,0,60,126,126,126,126,60,0 

: rem 8 
231 DATA46,l,2,4,8,16,32,64,128 :rem 26 
241 DATA47,128,64,32,16,8,4,2,l :rem 28 
251 DATA58,127,251,192,192,192,192,192,22 

4 :rem 85 
261 DATA59,120,252,204,196,220,220,192,22 

4,-1 :rem 201 
271 DATA169,30,133,252,169,44,133,251 

:rem 82 
281 qATA162,16,160,l,177,251,136,145 

:rem 28 
291 DATA251,200,200,192,22,208,245,189 

:rem 125 
301 DATA60,3,136,145,251,24,165,251 

:rem 225 
311 DATA105,22,133,251,165,252,105,0 

:rem 7 
321 DATA133,252,202,208,221,96,169,32 

:rem 75 
331 DATA160,16,153,60,3,136,16,250 

:rem 173 
341 DATA173,240,3,201,6,208,18,173 

:rem 177 
351 DATA241,3,201,46,208,3,238,240 

:rem 174 
361 DATA3,169,46,141,241,3,76,113:rem 135 
371 DATA26,201,15,208,18,173,241,3 

:rem 178 
381 DATA201,47,208,3,206,240,3,169 

:rem 182 
391 DATA47,141,241,3,76,113,26,32:rem 133 
401 DATA148,224,165,141,16,231,76,63 

:rem 29 
411 DATA26,173,241,3,172,240,3,153 

:rem 173 
421 DATA60,3,206,242,3,208,36,32 :rem 73 
431 DATA148,224,165,141,74,74,74,74 

:rem 249 
441 DATA74,168,24,109,243,3,141,242 

:rem 235 
451 DATA3,74,144,9,185,167,26,14l:rem 146 
461 DATA61,3,76,163,26,185,167,26:rem 150 
471 DATA141,62,3,32,0,26,96,38 :rem 242 
481 DATA39,40,41,42,43,44,45,-l :rem 28 

Program 4: VIC Acrobat, Part 2 
Refer to "COMPUTE! 's Guide For Typing In Programs" 
article before typing this program in. 

0 81=48:82=50:83=9:84=8039:85=8061:86=670 
2:87=36879 :rem 254 

1 GOSU8500:GOT05 :rem 238 
2 PRINT"{HOME}(WHT}{2 SPACES}SCORE"SC" 

{3 	 SPACES}MEN"LI:RETURN :rem 0 

:rem 58 
10 GOSU8160:POKE36878,15:POKE36869,255 

:rem 196 
15 C=l:D=4:T=240:Dl=8041.l:D2=8063.l:Z=32 

:Y=37:LI=3:FL=-l:Vl=36876:V2=368 77 
:rem 204 

17 	 SC=0:GOSUB2 :rem 87 
20 	 PRINT" {HOME} {2 DOWN} (3 SPACES}PRESS SP 

ACE BAR":WAIT198,l:PRINT"{HOME} 
{2 DOWN}{l9 SPACES}":GOSUB 165 :rem 58 

25 	 FORA=CTOD:OQ=Q:OW=W:IFA<50RA>8THENRl=P 
EEK(D2+W-Q):POKED2-Q+W,L%(A,2):rem 236 

30 IFA<>B3THENR2=PEEK(Dl+W-Q):POKEDl+W-Q, 
L%(A,l) :rem 103 

35 POKEV,T:GETA$:IFA$="J"ANDQ<=.THENA=D:Q 
=22:R=3:Sl=2:T=0 :rem 241 

37 IFG/B2=INT(G/B2)THEN:W=W+l:IFW>llTHENW 
=11 :rem 219 

40 POKEV,.:IFA$="F"ANDQ<=.THENA=D:C=5:D=8 
:Q=.l:S=.025:Sl=8:V=Vl :rem 19 

45 IFA$="S"ANDQ<=.THENA=D:C=9:D=9:Q=.l:S= 
.03:Sl=2:T=0 :rem 126 

50 IFPEEK(84)<>ZORPEEK(85)<>ZTHENSC=SC+Sl 
:Sl=0:GOSU82 :rem 116 

60 IFRl>YORR2>YTHENA=D:FL=. :rem 243 
65 G=G+l:IFG/8l=INT(G / Bl)THENPOKEB7,B3 

:rem 30 
75 Q=Q-S:IFQ<=.THENQ=.:C=l:D=4:T=245:V=V2 

:rem 12 
80 R=R-l:IFR=.THENQ=. :rem 24 
85 IFA<50RA>8THENPOKED2-0Q+OW,Z :rem 254 
90 IFA<>B3THENPOKED1+0W-OQ,Z :rem 31 
95 SYS86:NEXT:POKE87,8:IFFLGOT025:rem 159 
100 POKE8040,32:POKE8062,32:FL=-l:POKE804 

0+W,32:POKE8062+W,32:Rl=0:R2=0:rem 55 
105 	 POKE804l+W,32:POKE8063+W,58:FORU=l80T 

Oll0STEP-l:POKEV1,U:IFU=l45THENPOKE80 
63+W,59 :rem 198 

110 	NEXT:LI=LI-1 :rem 208 
111 	 FORJ=38805T038805++W:POKEJ,2:FORR=lTO 

3:FORTD=250T0255:POKEV1,TD:NEXT:SC=SC 
+10 :rem 81 

114 	GOSU82:NEXT:NEXT:POKEV1,0:IFLI=0THEN1 
20 :rem 19 

115 GOT020 :rem 50 
120 POKE36879,8:GOSU82 :rem 35 
130 PRINT"{HOME}{20 DOWN}{6 SPACES}GAME 0 

VER" : rem 34 
135 PRINT"(DOWN} S TO START Q TO QUIT"; 

:rem 113 
140 GETA$: !FA$<> II s "ANDA$<> "Q"THEN140 

:rem 36 
145 IFA$="S"THENRUN :rem 134 
150 POKE828,0:SYS828 :rem 158 
160 FORA=lT09:READL%(A,l),L%(A,2):NEXT:RE 

TURN : rem 223 
165 PRINT" (CLR} ( 18 DOWN} {GRN} ( ( ( ( ( ( ( ( ( ( ( ( 

((((((((((":W=0:GOSU82 :rem 170 
170 POKE1010,30:FORA=lT022:SYS6702:NEXT:R 

ETURN : rem 138 
175 DATA23,24,25,26,27,28,29,30,33,32,34, 

32,35,32,36,32,32,37 :rem 223 
500 POKE36869,240:POKE36879,8 :rem 116 
505 PRINT" {CLR} {4 DOWN} (WHT} {2 SPACES}CHO 

OSE DIFFICULTY":PRINT"{DOWN} (1-3) l 
{SPACE}IS THE MOST":PRINT"{DOWN} 
{2 SPACES}DIFFICULT" :rem 160 

510 GETA$:IFA$<"l"ORA$>"3"THEN510 :rem 58 
520 PRINT" (CLR}": POKE1011, VAL (A$ )+2: POKE3 

6869,255:RETURN :rem 164© 
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Dinosaurs 
M. C. Ware 

Requirements: Apple II-series 
with at least 48K RAM and a disk 
drive, or a Commodore 64 with a 
disk drive. 

Many computer programs tar
geted at preschoolers have been 
disappointing: They either teach 
alphabet letters or numbers, or 
merely "do something" for each 
key press. 

But Dinosaurs is different. 
It's a set of educational games 
designed for children 21/i to 5 
years old which is significantly 
more interesting than many ear
lier programs. 

Dinosaurs comes in a slip
case containing a disk, an in
struction booklet for parents, 
descriptions of the games, some 
suggestions for additional 
(noncomputer) activities for the 
children, and primary-level 
reading material about 
dinosaurs. 

When Katherine, my tester, 
arrived, I had the disk booted 
and the colorful title screen 
showing on the monitor. Kath
erine appeared to enjoy the title 
page, which is complete with a 
large dinosaur. I advanced to 
the menu screen by pressing 
RETURN. The five choices are 
arranged by difficulty, and each 
is represented on the menu by a 
picture indicating what the 
game is about. 

Identifying Dinosaurs 
In the first game, there are five 
dinosaurs across the top of the 
screen and a simple scene (trees, 
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land) below them. One dinosaur 
then appears in the bottom 
scene and rises to an area just 
below the silhouettes. The 
child's task is to line up the 
dinosaur with the matching pic
ture (using left and right arrow 
keys) and then press RETURN. 

When all five dinosaurs 
have been matched, dinosaurs 
parade across the bottom of the 
screen, accompanied by unusual 
music. If uninterrupted, the 
same game begins again. If you 
don't want the same game, a 
keypress returns you to the 
menu. To save time, I made all 
the menu selections in my trial 
with Katherine . 

We went immediately to 
the second game (which became 
Katherine's favorite). In this 
one, the child must distinguish 
herbivores from carnivores. The 
screen shows a pile of bones 
and a pile of plants. When a di
nosaur appears, the child must 
move it one step to the right 
(for bones) or one step to the 
left (for plants), then press 
RETURN. If the child selects 
correctly, the dinosaur gets a 
bite of dinner. This game has 
the best animation of all the 
games in the package. 

Matching The Habitats 
The third game reveals a scene 
with land, water, and air. After 
a dinosaur appears, the goal is 
to move it to its proper habitat. 
To move a dinosaur to another 
setting (that is, air for the 
pteranodon and water for the 
ichthyosaums and brontosaurus), 
you press the left and right arrow 
keys. After each correct answer, 
the dinosaur briefly moves back 
and forth in its environment. 

However, there are two 

problems with thi s game. First, 
the dinosaur originally appears 
on land, but the scene looks 
more like an underground tun
nel. In fact, Ka therine often said 
" underground" when I asked 
her where something lived. Sec
ond, the creatures have all been 
designed facing to the right. 
They parade from left to right, 
in part to rein force the child 's 
reading patterns, but any child 
knows that when something 
swims or flies back and for th, it 
turns rather than just going for
ward and backing up. 

The fourth game, though 
touted as more complex, does 
not actually seem so-at least 
not without adult intervention. 
Several rotating windows at the 
top of the screen randomly re
veal dinosaurs (slot machine
style) until each window stops. 
There will be one, two, or three 
windows with matching dino
saurs. A scene appears at the 
bottom, showing an opening to 
a cave or tunnel. The opening 
shows a random parade of dino
saurs moving by, one at a time. 
When the child sees a match, he 
or she is supposed to press the 
RETURN key. Then the dino
saur hops up and appears at the 
top of the screen. The child con
tinues until all the windows are 
full. Then another parade of di 
nosaurs marches by as a reward. 

With adult intervention, the 
child could be encouraged to 
count the windows, thus reveal
ing how man y matching dino
saurs are needed. When all are 
matched, the child could be 
asked to count them all, or 
count the pairs. Without such 
assistance, however, this is not 
significantly different from the 
firs t game. 



The last game also involves 
trial and error, unless the child 
already knows something about 
dinosaurs and the alphabet. This 
time the child must position a 
bouncing ball above a dinosaur 
whose name is shown on the 
screen. If correct, the name and 
dinosaur move to the bottom of 
the screen. When all are 
matched, the reward is, once 
again, a dinosaur parade. 

Extra Activities 
As mentioned above, Dillosaurs 
includes a set of pictures to 
color, some easy-read ing text 
about the dinosaurs, and a lis t 
of additional activities. It's hard 
to imagine many parents want
ing to tackle some of these ac
tivities (for example, making 
mock fossils with plaster of 
Paris) . However, they might be 
useful in a preschool setting. 

Like most educational pro
grams for the very young, Din o

saurs requires an adult to get the 
program up and running. How
ever, some children could prob
ably learn to use it indepen
dently or semi-independently 
after an adult carefully intro
duces it . 

As a home-educational 
package, Din osaurs would serve 
families with children aged 4 to 
7, and younger children may 
also want to try it. lf you 're 
buying it for home use, you 
should realize that (as with 
many educational programs for 
young children) you should 
spend some time encouraging 
the child, clarifying the games, 
and reinforcing the learning. 
Overall , Dinosaurs is a worth
while package. 

Dinosa urs 
Advanced Ideas, Ille. 
2550 Ninth Stree t, Suite 104 
Berkeley, CA 94710 
$34.95 Commodore 
$39.95 Apple © 

The Syn Series For Atari: 
SynCalc, SynTrend, And SynFile+ 
Arthur Leyenberger 

Requirements: Any Atari com
puter with at least 48K RAM and 
a disk drive. Part of SynTrend 
also requires Atari BASIC. 

It was a year and a half ago that 
Synapse announced the Syn Se
ries of software at the June 1983 
Summer Consumer Electronics 
Show (CES). This very ambi
tious collection of software was 
going to include programs for 
word processing, data base 
management, spreadsheets, tele
communications, stock charting, 
graphics, and calendar-keeping. 
All of the programs were going 
to use similar file structures so 
they could share data . Proto
types of several of the programs 

were shown, and they looked 
easy to use and full of features. 

By January 1984, at the 
Winter CES in Las Vegas, Syn
apse had struck a deal with 
Atari for the three major pro
grams in the series. SynCalc, 
Sy11Tre11d, and SynFile + would 
be produced by Synapse and 
marketed exclusively by Atari. 
The word processor, SynText, 
was canceled to keep it from 
competing with Atari's 
AtariWriter, and Synapse was 
free to market the remainder of 
the Syn Series on its own. 

After a long wait, the 
spreadsheet, graphics, and data 
base programs are finally avail
able. As promised, SynCalc, 
SynTrend, and SynFile + can 

share the same data files. Also, 
the three application programs 
are compatible with AtariWriter 
so that data can be embedded 
within reports and cosmetically 
formatted. However, in the 
wake of Jack Tramiel's purchase 
of Atari, Synapse will be distrib
uting the entire Syn Series after 
all. 

Let's take a closer look at 
these programs' strengths and 
weaknesses. 

SynFile+ 
Sy11File+ is an outgrowth of 
two previous Synapse data base 
programs. The original one, 
FileManager 800, has been 
around for severa l years. It was 
fa irly easy to use but lacked so
phisticated features such as field 
totaling. This problem was ad
dressed by the improved pro
gram, FileMa11ager+, which 
became quite popular. 

SynFile+ shares many fea
tures with the earlier programs, 
but has been totally rewritten in 
Forth, resulting in faster sorting 
and record access. Also, it uses 
the full 48K of memory to add 
significant features (the new XL 
computers have 64K, but Syn
apse apparently wanted to keep 
the program compatible with 
older Ataris as well). 

Sy11File+ is totally menu
driven and memory-resident. It 
is very easy to use and does not 
require you to swap disks when 
accessing different functions of 
the program. One of the more 
useful new features is that your 
data file disk can be formatted 
in any of three disk densities: 
single density, Atari 1050 en
hanced density, and true double 
density. Choosing enhanced or 
double density allows you to 
store more records on the disk 
than allowed by previous ver
sions of the program. You can 
store your data on up to 16 
disks-a lot of capacity, but also 
a lot of swapping. 

There are other new and 
useful features in Sy11File +. 
Mailing labels can now be 
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COMPUTER AND SOFTWARE SUPER AUTO 
CoMMODORE 64 	 SALE DIAL MODEM 64 

(with 	$12.95 Bonus Pack Purchase) 

• 170K Disk Drive $199.00 -t' 
• Tractor Friction Printer $169.oo* 
• 	13" Hi-Res Color Monitor $199.00* 

*less coupon discount 

*COMMODORE 64 COMPUTER $ 175.00 
Yoll p.iy rndy i.175 00 wlit• 11 you orcle1 tlw oow1..•r lu l 8•lK 
COMMOOOflf; •I CO WU I [R• LES. l ih' vc1lue or Ifie 
SPEC IAL SOI !WAil!: COUPON "''' t>a r f.. ""lh you1 
1.0111pu l t> r !t i.i t allo w c:.. yot1 to ..., f \V[ OVEH ~ :,oo o ft 

,O Tt'.'. <11t..' :::.nit• prn t' <., 11 W1tt1 o n ly °5i 100 0 SdVlllgS rl DU ll t:"O 

YtllH 11(' ! t.:rn np111t•1 cn., t ,.., '!i75 0011 

* 170 DISK DRIVE $199.00 
You pay on ly $ 199 00 when you order the J70K Disk 
U11v\'' LESS tr lt.' v ,.; IUL' n l tilt' SPE CIAL SOF!WftRE 
COUPON w 1• µ..ii. I-. wit h ylHlf 0 1si.. (l ri vt..> tt11tt rtllow:::. yUl1 to 

11SAVE OVER ~ ! 00 off ~O lt 'JMrt..' ':> l ie uric es Wi th Olllf 
5~00 o Siw1nKS applit~ct . you r 11e1 rhsh drr ... e cost is 

$99.00 

ii 80 COLUMN 80CPS 

TRACTION FRICTION PRINTER $169.00 


You IJ.I Y w 1ly ~ l 9 00 wl lt..' 11 you t1 r dt..~ 1 111 .._-. Comstcu T 
<it.'hll1.' l111t• prr1 ll t'r l llct l tJrllltS 8 ) ! I flltl St h ' ~ 1 nglt.' 
~ ll CC l. ro ll o r t..rn told p.ipt>r l<J !Jt.'I';) Ne lmp;ic t dot matrn 
h 1dueL110 11a1 LESS fl it_• ·1~1111• o ! the SPECIAL SOF TWARE 
CO UPON Wt' tML h with vow pr11 1 kr t1 1f1t .1110•.\'S y m 1 to 
SAVE OVfH '!iiOO u rf ...o tt""' ""' s-1lt• nriccc;," V'.'1 111 r:nly 
'S~OO 0 1 s.:w 1n1: ,lp1J l1t•r l y111 11 llt'I IHlll l t~ r l·O~I 1-.:. rnly 

tb 00 

"' 13" Hl ·RES COLOR MONITOR S199.00 

You pay only S 199 when you r order lh>S 13" COLOR 
MONITOR with sha rper and clearer resolu tion than any 
other color monnors w e have tes ted ! LESS value of tlic 
SPECIAL DISCOUNT COUPON we pack wi th your moniror 
1h <1 1 allow s you IO save over S500 off sof tware sa le prices 
W i th only S 100 of sav1nys applt r. d, your 11 e1 color monitor 

cos l 1s only S99 00 (16 colors) 

80 COLUMN BOARD $99.00 
Now VC)l l pro~•. 1 ..t 1 n 8 0 COi UMNS 01 1 tilt.' -:.c ret•n <ll one 
t1111t_•t Cunve rb yrn11 Co r111r1ot101l' 6 tl to 80 COLU WN S 
wl~l.'11 vo11p1 111-:11 1 !1 1t.• 80 COL UM EXPAN SION BOAROtt 
Pl US -1 '>lo t .._•xp..tnd!'r 1 C.Jn ust• w1!11 1110st ex1~ t 1 ng 
<:.U IW.lll' 

80 COLUMNS IN COLOR 

EXECUTIVE WORD PROCESSOR $49.00 


11 1» f;XEC UT IVf WORD l' flOC[ SSOR » !Ill' Me>I 

.iv .u lct lllt• 101 lllL' COMMODOHE 1l <0111p11t~r 1 Tt1t• 

UL 1IMA l E fOR PllOFlS IONhl Wo1cl ProceS>•n;; 

D I SPLA\'~ 40 111 RO COL UMNS IN COLOR or Block ,rnd 

'Nh11t..~ 1 S1 1nple to (1 1J1•r ,11t• p o wt'rl 111 h'•I t'd1!11 1g : 11 t h 250 

WOl~O DICT IONARY <rnnp tc t1• n. r ':->W ,111d 111 s..:' rl ck f• te 


kt'V t 1 111 tr nt~ l· 11f• .i nc l p .11.1 1~r, qJ l 1 1ll'>f1 r l1l Hl ..tut u11 11t r1 


dt~I •I HH\ ' 1•11tto11111: 11 1.11 1:111 .. t'tll llj~ ... ,111c l 0111f)ll lo dll 


t11 11Hc1"' ' hKh 1 < lt.' ~ .1 no :.1 •fl11t 111.111 nw rge 

L•SI ; 99 00 SALE $49.00 Coupon ~39 00 

WE WE 
HAVE HAVE 

THE THE 
BEST LOWEST 

SERVICE PRICES 

SPECIAL SOFTWARE COUPON 

We pack a SPECIAL SOFTWARE DISCOUNT 
COUPON with every COMMODORE 64 
c OM PUTE R ors K DR IVE - p RI NTE R 
MONITOR we sell! This coupon allows you to 
SAVE OVER S500 OFF SALE PRICES !! 

!Examples) 

PROFESSIONAL SOFTWARE 


COMMODORE 64 


List Sale 
Eo.: ecut1ve \Nord Processor 599 00 5,19 00 
E11: ecu11ve O,u" B.1s" 56900 S3!> 00 
20 000 'No1tl 01c11011.irv 524 95 SIJ 95 
Eh!Ct1 0rl1c Spread Sr1c1' l S59 95 S-!900 
Ar:cuu1ll 1n9 P:1d. Sll9 00 S39 00 
P1.ic l 1L.l r S5 % s.1.1 9!:> 
Pr~r.11111nt:rs Aeff'rf•rlc"° 

Gu1 cle S20 95 s 16 9; 
Programmers Helper 

1D 1Sk) S59 95 S39 95 
80 Column Screen !D isk) S59 95 539 95 

$39 95 s 16 ~~} 
sanoo S.·1900 
s:?.1 9!.J SI h 9!.J 
S39 95 s 11.i 9!> 

58 95 S6 95 
529 95 Sl9 95 
S39 95 S.29 95 

·Pl us OnP FREE 
S59 95 
$59 95 

S39 9!"> 
sJn n, 

(See over I 00 coupon i tem~ 111 our c.italof:! 
Write or ca ll for 


Sample SPECIAL SOFTWARE COUPON! 


EXECUTIVE QUALITY 

PROFESSIONAL BUSINESS SOFTWARE 


The Cadillac of Business Programs 

for Commodore 64 Computers 


l1em list 'SALE Coupon 
lrwl:'n l or\' M.1ni1g~me"' S99 00 S'19()() SJ5 00 
A ccoun1s R1 ·c c 1v~bl•• S99 00 s.19 00 ;35 00 
A rr:mm l s Paw1bl1• S99 00 S·l9 00 53:. 00 
P.1yroll S99 00 5·19 00 S3o 00 
Gcnet a.I Letlger S99 00 S49 00 S35 00 

(Best communications package in USA) 

• Computer Learning Pad $49.00 
• New Voice Synthesizer $59.00 
• Commodore 64 Power for 

Vic-20 $69.00 

SUPER AUTO DIAL MODEM $79.00 
[d Sy 10 ll':->P J1 1<> I pl11r.1 11 to v o1 11 Cnmrrn:dorc• b•1 1~ornu utt' r 
MHI yu u ·re rt:i d<ly to tr ,rnsn111 rlllCl rt'Cc1v1• rne '.>S. .:ige~ 

L1s1e r to u se t har1 (ls Jti ng vm 11 IC'lephone 111 st pus l1 one 
kt>y 0 11 your compute r' Incl udes ('J( C l.__1~1ve easy to u se 
pr ogram tor up ;rnj down loa c.ling to prin ter and dis k 
dnves L•SI $1 29 00 SALE $79.00. 

NEW COMPUTER LEARNING PAD $39.95 
111ahcs other r,t c 1 utnr~ l<.1 t>le l ob~ul t•l L) r tll ~ fl(' .". rEC H 
SC ETCH U-.1\ RNING PAD dlll)WS y Ol• lo llrd w on vour l V 
o r M om tor dnd ll ll' ll vou c~rn p rn1t whalt.• t~r yo u t1rilw o n 
t1 1t1 sCt C't'll or1 you r prnlters FANTASTI C111 l1~ t ~ I 9S 
SALE $39.95 

NEW VOICE SYNTHESIZER $59.00 
t ur Co:n b•l 0 1 vrc 20 C0111P ll l t? IS Just Pi l l)..; 11 trl ~tl(J / tllH 

-,1n rog r..ttll \1.1 orch n nn '>t.3 11 l t..'llCL.'S .id1usl 10lum1• <111d 
tJl tl ti n 1a i..1.~ l<i llo.lllg 1lflventt11t..• gdlllt'~ . ~uu nd d Cl1u11 

~ .. ll ll t' 'l ,111( 1 u 1'l l1ullr /1.•d t ..1lk1e") 1• f OR ONl Y i~ I :, y n 11 

"':r111t1(lcl IEXI IO SP Er fl t g1~ tf yPt~.1wur cl c1ncltl t-dr yo L11 
lllllUul'" 1"1• - Allll ~OIJ N ll Ill Ztl RK SC OT I ADM S 

ANO fi.AROVARI'\ ~\ ()Vfi': llJ IH c; Afl,.1[~ 11 (01~ k 01 1.i: w1 

COM-64 POWER FOR VIC·20 $69.00 
Ju~ l plug m m u 32K RAM MEMORY EXPANDER ,11 a J ym1 
get d :> muc h u~.1t 11 t• pruf',r.in11111q: l 'lh':t'' ,; c, Ow 
Cnn1111pdrnt• 11 l rn11 p 111P 111 M~S l l' 1 ron tr ot '> Wllr h t.'" \! 11 

(n111•r Gtild l cl>~1:. ...:o nr ic l Ol 'i ltv1• Yt'd r .·:r11r.ir 1t y (Ff~t.t. 

S2 9:i Cf1fl I RIDGF G1\ME J 

FLOPPY DISK S/\LE .98¢ 
Lo w est p ri ces 111 the U S A" S1np, le sided srng1e d ensit y. 
with IHJb rrn gs. lfllil l• l y g u ,ir ,1r 11t1P< 11 t 100 IJ1J ll.. p ..-i<· I-. 98C 
c•.i) <Bo< al 10 ·;.1 7 0 0 1 

COM ·64 4 SLOT EXPANSION BOARD $39.95 
L1~y to 11 ~ 1· . ~ w11< ti '>P li• c t.i bh~ 1est-• t t)l1 tton t111cl U: O 
indicator - ~avPs you r compute r (I nd c lir tri tl ge ~ 

·L"I $79 00 Sale $39 .95 Coupu" S36 95 

9" GREEN SCREEN MONITOR $69.00 
[ x1 1•t lt•11 t 11 11 .i i. r v "'·'\NYO. 1• . 1 ·~ "' to ' " " ' I 'O Lt.1 1111111 ':- • 2·1 
Hill''> C 11>t 1 11 P t11i~.1 1 llwo1 1 -. '•I r1 •1•n \'.'1th .t1lt 1 ~:i. u . • 11 11 •1.1 

• ttbtt1t•f 1 ~. l\ll"' • Vil. If I v 111 u ~ :n q~, rw ! lt U 1t 'I !1 11~: 

I it l llt • L0t11 (J.1 ()! Vii }() 

12" GREEN OR AMBER MONITOR $99.00 
'11 ur 1 11011 1' o l ,:r1• 1~ 11 t11 . 11 11 ! Jt'r v· rt't' ll 111ci111 to r l1 o 

q11 a l1 y 5,\N 0811 1•lll!1111'::. • , ) .: lin t~\ ~rt '>V ! \)1 1""..t f l .tn t1 
~~lrlft..' 1. 1 ~ tt · r '>1. d llllU1,: 1 f'I uo.., ~(· 9 11 1)1 I Ullllt't ln 1,: Ld lllt' 

C1·11l o• l , r I(' .!(l 

PHONE ORDERS 
SAM - BPM Weekdays 
9AM - 12N Saturdays 

•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 

Add S I0 .00 for sh ipping . handl ing and insurance . Ill inois residents 
pleose add 6 ~~ to• Add S20.00 lor CANADA . PUERTO RICO. HAWAII . 
AlASKA . APO·FPO orders . Canadian orders mus t be in U.S. dollars. PRDTECTD 
WE DO NOT EXPORT TO OTHER COUNTRIES . 

Enclose Cosh•ers Check . Money Order or Personol Check . Allow 14 
 ENTERPRIZES 1WEL DVEOUR CUS TOME RS • 

days lor delovery . 2 to 7 doys for phone orders. I day e•press moil! 
BOX 550, BARRINGTON, ILLINOIS 60010VISA -	 MASTER CARD - C.0 .D. 
Phone 312/382-5244 to order 

http:1111.ii.rv


NEW 128K -MEGA BYTE DUAL DISK DRIVE-80 COLUMN 


COMPUTER SYSTEM SALE! 

HOME• BUSINESS• WORD PROCESSING 


D 


LOOK AT ALL YOU GET FOR ONLY $ 7 9 5 e LIST PRICE 
@ B 128 COMMODORE 128K 80 COLUMN COMPUTER $ 995 .00 

@ 4023 - l 00 CPS - 80 COLUMN BIDIRECTIONAL PRINTER 499.00 

@ 8050 DUAL DISK DRIVE {over 1 million bytes) 1795.00 

@ 12" HI RESOLUTION 80 COLUMN MONITOR 249 .00 

• BOX OF 10 LORAN LIFETIME GUARANTEED DISKS 49 .95 

• 1100 SHEETS FANFOLD PAPER 19 .95 

• All CABLES NEEDED FOR INTERFACING 102 .05 

TOTAL LIST PRICE $3717.95 
PLUS YOU CAN ORDER THESE BUSINESS PROGRAMS AT SALE PRICES 

Programmers 

Reference 


Guide 

L isl 529 . 95 


Sale $24.95 


LIST SALE SYSTEM LIST SALE 
Professional 80 Column PRICE Payroll Sl49 .95 $99.00 

Word Processor s149 .95 $99.00 $49.00 Inventory $149 .95 $99.00 
Profess ional Doto Bose $1 49.95 $99.00 $49.00 G eneral Ledger Sl 49 .95 $99.00 
Account s Rece ivable $149 .95 599_00 Financia l Spre a d Shee t $149 .95 $99.00 
Account s Payabl e $149 .95 $99.00 Order Entry Sl -19 .95 $99.00 

LIST SAU 
1: Olympia Executive Letter Qual ity Printer $699 .00 $379.00PRINTER REPLACEMENT OPTIONS ·'·· Cam s tar Hi -Speed 160 CPS 15 '/ ,· · Business Printer $779 .00 $469.00 

{replace th e 4023 with the following ot these sole prices) ~'.: Telecommunication s Delu xe Modem Package 5199 .00 $139.00 
..-. IEEE to Centronics Parallel Print er Interface s179 .00 $139.00 

15 DAY FREE TRIAL . We give you 15 days to try out this SUPER SYSTEM PACKAGE! ' If it doesn' t meet your expectations. just send it bock 
to us prepaid and we w ill refund your pu rchase price !! 
90 DAY IMMEDIATE REPLACEMENT WARRANTY . If any of the SUPER SYSTEM PACKAGE e quipment or programs fo il d ue to faulty 
workmanship or moterio l we will rep lace it IMMEDIATELY ot no charge!! 

Add SS0.00 for shipping and handling!! 
WE DO NOT EXPORT TO OTHER COUNTRIES 
Enclose Coshiers Check . Money Order or Personal Check . A llow 14 days for 
delivery , 2 10 7 days for phone order s, 1 day ex press mail~ We occepl Visa 
and MosterCord . We ship C.O .D. 10 continental U.S. addresses only . 

PROTECTO 
ENTERPRIZES V.ELOvEou• cus10 .,.E•S• 

BOX 550, BARRINGTON, ILLINOIS 10010 
Phone 3121382·5244 to order 



DAISY WHEEL PRINTER SALE! 


JUKI® 


Letter Quality Printer 

........ ·- --2200 
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Letter Quality Printer/Typewriter 

0 
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DELUXE LETTER QUALITY 


"DAISY WHEEL PRINTERS" 


..JUKI® 

DELUXE COMPUTER PRINTER 

List Price $399 SALE $249 

• 	 Superb "Daisy Wh eel" Computer 
Printer 

• 	 100 Characters 
• 	 Bi-directional with specia l print 

enhancements-ma ny type sty les
Sl8.95 

• 	 Pitch IO, 12, 15 CPI 
• 	 Print Speed up to 12 CPS 
• 	 Print lin e width : l l!i, 1;18, 172 


characters 

• 	 13" Extr<t large carriaf..(e 
• 	 Drop in cassette rib bon 


(replacement '8.95) 

• 	 Centronics para llel R 232 

Serial interface huilt in (s pecify) 

..JUKI® 

DELUXE "COMBINATION" 
PRINTER / TYPEWRITER 

List Price $499 SALE $299 

• 	 Superb Computer Business prin ter 
combin ed w11 h w or ld 's fin es t 
elec tronic typewri ter' 

• 	 Two machines in one-jus t a flick 
of the switch ! 

• 	 Superb letter qua li ty corre 

spo.ndence-home. office, word 

process ing! 


• 	 13" Extra large ca rriage 
• 	 Drop in cassette ribbon


replacemen t $8.95 

• 	 Precision daisy wh eel prin ting


many type styles! SI 8.9;) 

• 	 Pitch selector-JO, 12, l ;i CPS, 


Automatic re locate key! 

• 	 Automati c ma rgin co ntrol a nd 


setting! Key in buffer! 

• 	 Centronics pa rallel of RS 232 


Seria l interfac e bu ilt-in (specify ) 


15 Day Free Trial - 90 Day Immediate Replacement Warranty 

• COMMODORE 64 COMPUTER INTERFACE ONLY S49 .00 · ATARI INTERFACE S79 .00 

r-;~-;~_;:~hippin;a:d::d:g,,-----1 PROTECTO 
I Enc lose Cashiers Check . Money Order or Personal Check Al low II ENTERPRIZ E5 .we , 0 , c ou" c-.s · Jv E•s114 days for delivery , 2 to 7 days for phone orders. 1 day express
Imai l ! Canada orders m u st be 1n U.S do ll ars VISA - MASTER I BOX 550, BARRINGTON, ILLINOIS 60010 

Phone 3121382·5244 to orderL~~~~~E~::::!,e...,;_h.!£.£._O~.---------_J 



FANTASTIC COMPUTER PRINTER SALE!!! 


······ DELUXE COMSTAR T /F 

80 CPS Printer - $169 .00 


This COMSTAR T / F (Trac tor Fr1 ct 1011) 

PR INTER 1s excep ti onally versa tile It 

prints 8 1.: · x 11 ··s tandard s1Le s111gle sl1eet 

stationary or co11t111u m:s eed compu ter 

paper Bi·d irect ional. 1111pac t dot 111atrix 

80 CPS. 224 rha ra ctprs (Ce11 t1 0111cs 

Parellel Interface) . 

Premium Quality 120-140 CPS 
1 OX COM-STAR PLUS+ 

Printer $239 .00 
Tl1e COM STAR PLUS+ gives you all the 
features of t l1e COMST AR T I F PRI TE 
plus a lo·· carriage. 120 140 CPS. 9 x 9 dot 
111a tr 1x w1t11 dou ble strike capab ili ty for I x 
18 dot 111atr1x (near lett er quali ty). h1g 1 
resolu tion bi t image (1 20 x 144 dot 
matrix). underl1111ng. back spac ing. lef t 
and righ t m argin s !tings. true lower 
decenders wit h super and subscripts. 

rin ts standard . 1tal 1c. bloc grapt11cs and 
special charac ters It gives you pri nt 
quali ty . and features ound on pr in ter~ 

costi ng twice as muc h11 (Centro11 1cs 
Paralle l Interface ) (Better than Epson 
FX80) Li st $499 00 SALE S239 .00 

• 15 Day Free Trial 

Premium Quality 120-140 CPS 
151/i X COM-STAR PLUS+ 
Business Printer $339.00 

Has al l t l1e l ec1 tu1es ol the 10 " CO M STAR 
PLUS+ PRINTER plus 15 Yi " carriage and 
more powerfu I elec tronics co111 pone11ts to 
l1a ndle la rge ledger bus111es~ or111s1 

(Better hall EPSOll FX l 00) Lis t $599 

SALE S339.00 

Superior Quality 

10" COM-STAR+ H.S. 


HIGH SPEED 160-180 CPS 

Business Printer $359 .00 


This Super High Speed Com-Star+ Business 

Printer has all th e features of th e 1 O" COM· 

STAR+ PR INTER with HIGH SPE ED 

BUSINESS PRINTING 160-180 CPS. 100'Yc, 

du ty cycle. 8K Buffe r. diverse character 

fonts. special symbols and true decenders. 

vertical and horizon tal tabs. A RED HOT 

BUSINESS PRINTER at an unbelievable low 

price (Seria l or Centronics Para lle l 

Interface) List $699.00 Sale S359.00 

Superior Quality 

15112'' COM-STAR PLUS+ H.S. 


High Speed 160 - 180 CPS 

Business Printer $459 .00 


Thi s Super High Speed COM -STAR+ 151h " 

Business Printer has all th e features of the 

10" COM ·STAR BUSINESS PRINTER w1tha 

15 .. Carriage and more power u l 

elec tronic components to handle larger 

ledger business forms' Exclu sive bottom 

feed . (Sere.11 Centron1cs Paralle l Interface) 

Li st $799.00 Sale S459 .00 

OOlympia 
Executive Letter Quality 

DAISY WHEEL PRINTER $369 .00 
This rs the worlds fines t daisy wl1eel pr in ter 
Fantast ic Letter Quality , up to 20 CPS 
b1d1rec t1onal. wi ll handle 14 4 orms 
w1dth1 Has a 256 charac ter print bu er. 
special print enhancements. buil t rn 
tractor.feed (90 day warranty) centronics 
Parall el and RS232C Interface List S699 

SALE S369. 

1 Year Immediate Replacement Warranty 

~~~~~~~~~~~~~~PARALLELINTERFACEs~~~~~~~~~~~~~

For VIC.20 and COM ·64 - $49 .00 For Apple compu ters - $79 .00 Atar i lnterface-S79 .00 B-1 28 Commodore S 139.00 

Add S14 50 lo• •hipp ing . handl ing and in•urance . lll inoi• re• idenu 
pleo•..,,dd 6 ~. lax . Add $29 00 far CANADA. PUUTO ~ICO . HAWAII . 
ALASKA. APO.FPO orde,. . Canad ian order• mu•I t>. in U.S. dollo,. . 
WE 00 NOT EXPe~T TO OTHER COUNT~IES . 

Enc lo•• Co•h ie,. Check , Money Order or ~e,.onol Check . Allow I~ 
day• for delivery. 2 to 7 day• for pi'lone orde,. , t day expreu moil' 
VISA - MASTER CARD - We Ship C 0 D to US Addresses On ly 

PRDTECTD 

ENTERpRIz Es (Wt LOVE OUll CUSTOlillltSJ 

IOX 550, IAAAINQTON, ILLINOIS 80010 
Phone 3121312·5244 to order 

COM-STAR PLUS+ ABCDEFGH J: Jt<LMNCPGIR&TUVWXV Z 
Print Example : "8CDEFGHJ'11<L.MNDPGRSTUWXVZ 1 2341567890 

http:lnterface-S79.00


printed from one to four labels 
across. When setting up labels 
or reports, the screen can be 
scrolled hori zon tally up to 232 
characters. The print format line 
is a template for specifying the 
horizontal layout of your report. 
The location of field names un
der the print format line deter
mines how the columns will be 
placed horizontally. You can use 
up to 40 field names. 

Another worthwhile feature 
of SynFile+ is that it can read 
and write data files in DIF (data 
interchange format). This lets 
you pass your data base infor
mation to such programs as 
SynCalc, SynTrend, and VisiCalc. 
Also, you can bring DIF data 
into SynFile+. In addition, 
when creating a report or mail 
ing list, you can direct the out
put to the screen, printer, or a 
text file on disk. This text file 
has a .TXT name extension and 
can be accessed by AtariWriter. 

Versatile Field Types 
SynFile+ contains quite a few 
new field types . In addition to 
the usual text, numeric, com
puted, and dollar fields, condi 
tional and table lookup fields 
are allowed. Conditional fields 
contain a code that is cross
referenced to a text entry. Based 
upon the value of a previously 
specified relationship, one of 
several text entries will be 
printed in your report. Similarly, 
table lookup fields contain a 
code that is cross-referenced to 
a list of previously defined alter
natives. At report time, the 
matching table entry is printed 
instead of the particular code. 

Other new field types in
clude record numbers initially 
assigned and incremented by 
the computer, counters (similar 
to record numbers except you 
specify the starting value and 
the increment), and the date. 
Once a date has been entered, it 
will automatically appear on 
succeeding records so you don't 
have to enter it for each record. 
A handy feature. 
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Retrieving a record with Synapse 
Software's SynFile+. 

SynFile+ comes with a pro
gram disk, a tutorial disk, and a 
121-page attractively packaged 
manual. The tutorial disk is a 
clearly presented, step-by-step 
introduction to all aspects of the 
program. The manual is well
written and contains such useful 
features as a quick reference 
card, glossary, and index. 

SynFile+ does have some 
inadequacies, though . First, it 
cannot read previously created 
FileMa11ager BOO and File
Manager+ files . If you're con
verting to Sy11File +, you have to 
retype all of the data into the 
new program. Fortunately, Syn
apse is working on a utility that 
will convert the older format 
files into SynFile+ format and 
also provide backups. It's ex
pected to be available late this 
yea r. 

Another weakness is that 
SynFile+ has no report-writer 
function to let you generate 
multiple sublevels in a report, 
each with its own subtotal. 
Again, Synapse promises a 
utility /enhancement disk by the 
end of the year with a sophisti
cated report generator. 

These few complaints aside, 
SynFile+ is an excellent data 
base program for the Atari com
puter. Its compatibility with the 
other Syn series software, ease 
of use, and number of new fea
tures make it definitely worthy 
of consideration for Atari users 
seeking a quality data base 
manager. Sy11File+ also works 
automatically with the Axion 
128K Rampower and Mosaic 
64K Select boards. 

SynCalc 
Of the three Syn Series pro
grams reviewed here, SynCa/c is 
clearly the best, offering excel
lent features and the best value. 
Compared to the existing 
spreadsheet programs for the 
Atari computer, Sy11Calc simply 
cannot be matched. 

Sy11Calc lets you create vari
ous worksheets of text and data 
for such applications as income 
taxes, budgets, checkbook bal
ancing, forecasting, and prepar
ing tables. 

The spreadsheet itself is a 
grid of 2SS rows and 128 col
umns, forming over 32,000 cells 
for entering data. Each cell can 
contain text, numbers, or a for 
mula. As numbers are entered, 
results are recalculated and dis
played instantly. 

Text and data can be easily 
manipulated throughout the 
grid. Formulas, numbers, and la
bels can be copied from one po
sition to other positions. Two 
parts of the spreadsheet can be 
viewed simultaneously by using 
the vertical and horizontal split
screen feature. 

What makes Sy11Calc espe
cially attractive is its ease of use . 
Pop-up menus display the cur
rent mode and available func
tions. With experience, you can 
eventually issue direct com
mands without referring to the 
menus. 

When using the menus, the 
commands are always displayed 
at the top of the screen . For ex
ample, to copy cel ls Al through 
AS to locations Bl through BS, 
you'd have to select a total of 
six menu entries. Alternatively, 
you can type /C Al:AS Bl:BS. 
You can type cell addresses di
rectly or move the cursor to a 
cell and press RETURN. 

Flexible Formatting 
There are several features 
unique to this spreadsheet pro
gram for the Atari computer. 
Variable-width columns let you 
format and display your 



worksheet more flexibly. If a 
particular cell's contents exceed 
the width of the column, you 
can still display the entire entry. 
This text overflow feature may 
be turned off if desired. Cells 
c:an be justified left, right, or 
centered. If you change column 
widths, the justifications are 
automatically readjusted. 

Numeric cells can be dis
played in a variety of formats: 
Fixed-point, floating-point, engi
neering, and scientific notation, 
each with up to ten decimal 
places displayed. A leading dol
lar sign can be added and com
mas inserted to make large 
numbers more readable. There 
are just too many format op
tions to describe here. 

A very powerful feature of 
SynCalc is the ability to sort data 
entries in alphabetic or numeric 
order. Sorts can be either as
cending or descending. Once 
you define the block of cells to 
be sorted, you specify a column 
for sorting and the upper-left 
cell of the destination block. Al
though SynCalc can sort on only 
one column, you can perform 
multiple sorts by repeating the 
process. 

SynCalc also lets you use 
one- or two-drive systems; se
lect menus and filenames by 
pressing just the cursor key 
(without the CONTROL key); 
and perform table lookups, con
ditional tests, and statistical 
functions. Also, you can format 
disks from the main menu and 
save worksheets in either DIF 
format (for use with SynFile+ 
and SynTrend) or text format (for 
use with AtariWriter). I've used 
the AtariWriter output feature 
many times and think it is one 
of the best features of SynCalc. 

The 148-page manual is di
vided into introductory, tutorial, 
reference, and index sections. 
Screen shots help clarify exam
ples, and a quick-reference card 
is included. 

Syncalc is an excellent prod
uct. It has many more features 
than VisiCalc and is much easier 

Setting up a home budget spreadsheet 
witil SynCalc. 

to use. The ability to access 
VisiCalc files and to integrate 
':Vith the other Syn products and 
AtariWriter makes SynCalc a 
" must-have" program for nearly 
everybody. Once you start using 
the program, you'll find more 
uses for it than you expected. 

SynTrend 
SynTrend is actually composed 
of two separate programs, 
SynGraph and SynStat. 
SynGraph is a high-resolution, 
color-graphing program, and 
SynStat is a statistical program 
for analyzing trends in your 
data. The package comes with 
two program disks and a two
section manual. 

SynGraph can be used to 
create four different types of 
graphs: line plot, bar chart, scat
ter plot, and pie chart. It will ac
cept data in SynStat, SynFile+, 
SynCalc, and VisiCalc file for
mats. Once generated, graphs 
can be saved to a disk and 
printed. 

SynGraph requires BASIC 
and works with either one or 
two disk drives. Working with 
the program is essentially a two
step process. First, you compile 
the data files that will be used 
to create the graphs. Second, 
you choose the type of graph to 
make. 

The line graph, scatter plot, 
and bar chart can each display 
up to three different factors (sets 
of data). Each factor must exist 
in a separate data file. The pie 
chart is created from a single 
data file, and compares the data 
points against others within the 

same file. You can choose labels 
for titles, X-Y axes, factor 
names, and pie chart slices. X-Y 
coordinates may be displayed in 
either whole numbers or 
decimals. 

Specific scales can be en
tered for all but the pie charts. 
When displaying line and scat
ter plots, autoscaling results in 
numbers in integer format and 
divisions of 5 and 10 for X and 
Y, respectively. Autoscaled bar 
graphs yield decimal format 
numbers, Y divisions of 10, and 
a cluster pattern. A cluster pat
tern places the factors (a maxi
mum of three) next to each 
other along the X axis, whereas 
a stacked pattern places the fac
tors atop each other. Any of the 
graphs can be rescaled at any 
time. 

Labeled Pie Charts 
Pie charts may contain up to 12 
slices and are used for graphing 
one factor. Each slice is labeled 
(up to seven characters) with its 
percentage of the whole. If you 
don't name the slices, the pro
gram defaults to labeling them 
A, B, C, etc. 

The strengths of SynGraph 
are the ease of entering and 
editing the data and creating the 
graphs, and the straightforward 
documentation. Also, the ability 
to save graphs for future use 
and a slide-show program that 
can recall the saved graphs in 
sequence are useful features. 

Unfortunately, SynGraph 
has a few weaknesses. Files can
not be deleted, renamed, or cat
alogued without exiting to DOS. 
The only printers it supports are 
those from Epson, NEC, and C. 
ltoh. There is no support for 
Okidata printers, and problems 
have been reported using the C. 
Itoh 8510 Prowriter. Synapse is 
aware of these problems and is 
working on a fix . And finally, 
the program requires the BASIC 
cartridge but does not alert 
users of the older 800 and up
graded 400 computers if they 
forget to plug it in. 
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• IBM SYSTEMS 

Starting as low as 

• 


• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

$1399 

64K, 1-DS/DD DRIVE 

KEYBOARD 

.lf11C PllillTBllS 

NEC 2050.. .................•... ..., .....$639.00 

NEC 3550 .... ....$ 1399 .00 

NEC 8850......... . ... ..$ 1749 .00 


TANDON 

5 11, .. 320K Floppy . ........... .$ 189.00 


VISICORP 

Vis!Cale- !V.....,~~ .. .............. - ..$ 159.00 


IDEAdiak 
6MB to 46MB Be.rd dri ves with 
removable Cartridge baok up 
as low as.. . ...$1299.00 

ABT RESEARCH 

Six Pa k Plus ..... from ............ .$249 .00 

Mega P lus ..... .... from .. .......... .$299 .00 

IIO Plus .. . .. . .. . ... from .... ......... $ 139.00 


QUADRAM 

New Quadboard ...as low as....$249.00 

Qundllnk 64.K........... .. ..... ..... ..$479.00 

Quadboard II ... .. as low as ......$249.00 

Quad 512 Plus...as low as ......$259.00 

Quadcolor L .... ...._ .................$209.00 

Chronograph.. ... ... .$ 89 .99 

Pa"allel Interface Board .......... $ 79 .99 

64 K RAM Ch ips Klt .... ......... .. ..$ 29 .99 


PARADISE 

Multl· Display Cai·d .. ..............$ 339.00 

Modular Grapbica C&rd .. .. .... ..$319.00 


BPI 

Open Access .................. .......... $ 339.00 


HARVARD 

Harvard Project Ma.nager.... ..$ 299 .00 


PFB 

IBM/APPLE 


Wrl e ... . ..... $ 89 99 

Graph . .. .. $89 99 

Report ..... .. ... $ 79 99 

F! e .. ............ $89 99 

Plan .... ... .. ....................... ...........$89.99 


llLJ!lCTROBIC AB.TS 

Get Organtzed.. ... .. ...... ..... .. .. ...$139.00 


LOTUS 

8yll!J1hony ...... , ... ,. ...... ....,.......$469.00 

1-2·3 ....... $309 00 


HAYEB 

Please (Data Base) ............. .... $269.0 0 


MAI 

General Ledger. Payroll. In v e n tory . 

Accou.nt.s...Pay a b al.ecelva b le '" ..CALL 


JUCB.UPB.O 

WordSt.ar Professional Pack..$279.00 


:lllICROJlllX 

R:Ba.se 4000................ .. .. . .... ...$279 00 


MULTIMAT!l INT . 

Mu lti Mate. .. .... . .. .$ 289 00 

MICB.OBTUF' 
Crosstalk .. .$ 105 0 0 

MICROSOFT 
Mult!Plan ... ............. $ 139.0 0 


ABHTOlll·TATJ!l 

Framework.............................$379.00 

dl!ABE 11... .......upgra<ie .... .. ... $139.00 

dBASE Tl ............. ...................$299.00 

dl!ASE IlL..•. ..... ...-.... .-· ···-···$389.00 

Friday! ... .............................. $ 179.0 0 


IUB 

Easy Wr!ter !!. ....... .. .. .. .... .$ 249.00 

EasySpeller ...... ... .. .... ........... ..$11 9.00 

Easy Filer .. ... .. . .. . ... $ 229 .00 


COllJ'rIJUl:l!ITAL BOJ'7WAB.ll 

lst Cla.ss Mail/Form Letter.....$79.99 

Home Accounting Plus......... ...$88.99 


PllOJ'BSBIOBAL SOJ'TWAJUI 

PC Plus/The Boss.. ......... .. ......$269.00 


BYl'l:APSE 

Flle Manager.. ... ..........$ 59.99 


FOX & GELLER 

dGraph .. .. $ 139.00 

Qu ick Code .$ 139.00 

dUtil.. .............. $49 .99 

Grafox .... .................. ....... ........ $139.00 


ALPHA BOJ'TWAJlll 

Electronic Desk .. ........; ...........$219.00 


BORLAllJD 

Turbo .PasoaL.•.-·-----···- · . <l9.00 


PC COMPATIBLES 

ZENITH 

PC·lBO Desktop.......... ..... CALL 

PC-160 Portable..............CALL 

COLlJJlllBIA 

Deaktopa .......... .. .......... . .. .CALL 


Portablea .. ... . . . .• .... . .... ...... CALL 


SANYO 

MCB 660 .. .. . ... ... .. ......... $699.00 

JlllBC 880-a ...... . ............$749.oo 

llllBC 888 .... .. ................$949.00 

KBC 888·2 .. ... .. ........ ..$1099.00 
COBONA 


Desktops ...... . ... .. . ....... . .... .CALL 


Portables .. .... . . ... . ... ... . ... .. . CALL 


APPLE 

APPLJl llo STARTJ!lll PACX APPLJI rro ....... .... ............... ....CALL 

64K Apple Ile, D1sk Drive &Controller . Al'PLJl IIc .... .. ............... ....... ..CALL 
80 Column Card . Monitor If & DOS 3 .3 :lllaolBTOBH ....................... ..... CALL 
.............. ............. ... ....... .. .... ... .... .. CALL 


MONITORS 
A MDEK 


300 Green . . ............. $ 129.00 

300 Amber .... ...... .$ 149 .00 

310 Amber IBY-Plug.............$189.00 

Color 300/audlo......... .. ...........$259 .00 

Color 600 ComposltelROBIVCR$389.00 

Color 800 H.l·Res (640 • 240).$ 439 .00 

Color 700 fil-.Res 720 • 24Qb$ 499.00 

Color 710 Long Phosphor ..... $579.00 


BMC 

1201 Plus 11 2 ·· Green H1-Res).$ 88.99 

9191 U Co lor ... ..... $ 229 .00 

9191 Color + ...... ... . .......$ 249 .00 


NAP 

12" Amber.... ............................$89.99 


REC 

JB 1206 Oreen .. ......................$ 109.00 

JB 1201 Green ...... ..................$139.00 

iJB 1205 Amber .... .. ...$149.00 

J B 12 15 Color.. . .....$249 .00 

JC 1216 RGB . $379 00 

JC 1460 Color .. $269 00 


PRINCE70N GRAPHICS 

MAX-12 Amber.. .. ......... $ 199 00 


ln(-12 RGB..............................$ 489 .00 

SR·l2 RGB .... ... ... .. ... ....... ........$ 629.00 


BAKATA 

SC- 100 Color.............. ... ....... $ 249 .00 

SG- 1000 Oreen ............. . .. .. $ 129 .00 

SJFTOOO Amber..... .... ........... ..1139.00 


TAXAl!l 

l 00 12" Green ................. .......$126.0 0 

121 IBM Green ......... ............. $149.00 

100 12" Amber ......... ............$135.00 

122 IBM Amber .. ..........$ 159.00 

21 0 Color RGB ...... ...... ............ $ 269 .00 

400 Med -Res RG B ....$ 3 19 .00 

415 Hi· Res RGB ... ...$439 .0 0 

4 20 Hi·Res RGB (I BM).... .......$469 .00 


UBI 

Pl I. 9'' Green .................. ........199.99 

Pl 2. 12,. Oreen...... ... ..... ........$119.99 

Pl 3. 12" Amber.... .... ._ .. ........ $ 129.99 

Pi 4 . 9" Amber .... ........... . .. .$119 .99 

1400 Color ........... .. . .. ..$249.99 


QUADRAM 

Quadchrcme 8400 Color...... $489 00 


ZENITH 

ZVM 122 Amber.... .. ..... . $ 89 .99 

ZV M 123 Green ........ ... $8 4 .99 

ZVY'124:rBM Amber. .. ..... .....$149.00 

ZVM 135-RGB/Color...... .. ... .....$459 .00 


MODEMS 

ANCHOR 

Volksmode m ... $59 9 
Mark IL Se r ial ....... ..$ 79 .99 
Mark Vll (Auto Ans/Auto Dial)S99 .99 
Mark XU (1200 Baud)... .... . ....$ 259.00 
Mark TRS.80... ...... ....................$99.99 
9 Volt Power SUpply .............. ....$9.99 

.HATllll 
Sma.rtmodem 300..... ... .... . .. .. ..$ 199.00 
SmartmMem 1200. ... .S-479 .00 
Smartmodem 1200B.. ...$ 399 .00 
Micromodem Ile ....... .$269 .00 
Micromodem 100............. .$ 299 00 
Smart Com II.. .. .....................$ 75 .99 

'

NOVATION 
J -Cat.. .. ...$ 99 .99 
Ca t .. ...... ................ . .. $ 139 .00 
Smart Cat 103 .......$ 179.00 
Bmar•..,Cat. 1031212..... ............$399.00 

AutoCat.. . ...... ....... ... ....... .. ...... $219.00 

212 AutoCat .. . .. .. .... ................$ 549.00 

Apple Cat. ll... ........................$249.00 

212 Apple Cat ...... .. ..... .. .........$449.00 

A pp1e Cat 212 "Upgrade ........ $259 .0 0 

Smart Cat P lus ............. $339 .00 


ZENITH 

ZT· l .. ... ............... . .. $ 339 .00 

ZT-10. . .. ........ .... .. ......... $ 309.00 


DISKETTES 


maxell. 
5 14 .. .MD-l.. ...............................$19.99 

5 11• " M0-2 .................................$29.99 

8 " FD· l.. ..... ... ... .............. ....... ..$39.99 

0·· FD·2 . ........... .. . .. ...... .......$<l9.99 


VERBA:rIM 

5'1• .. SS/OD .....$ 21.99 
511, ·· OS/OD . . .$ 29 99 

BIB 
5 lf• " Disk Head Cleaner....... .. $ 14 .99 


f •:J 1!,j.{,),j 

Elephant 511." SSJSD.. ..............$16.99 

Elephant 5114·• SSIDD....... .......117.99 

Elephant 5 11, •· DSIDD........ ...... $24 .99 

Elephant EMSP 5 114 ............. .. ..$34 .99 


DIBK'"HOLDERB 

INNOVATIVE CONCEPTS 


Fl!p-in·Flle 10... . ..... $3 .99 
Fl!p·ln· Flle 50.. ........ ..... $ 17 .99 
Flip·ln-Flle 50 l'l llock ....... $ 24 .99 
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AT-100 Atari Int.erface Prlnt.erS169.00 
AT-550 Atari Bifilrectlone.1.. ..$259.00 
GP -100 Parallel Inte rface .....$ 189 .00 
GP-700 A te.rt Color Prln te r ... $489 .00 
GP-55 0 Parallel Prlnter.........$269 .00 

BMC 
401 Letter Qual!ty ....... ....... .. $589.00 
BX-80 Dot Matr!x ........... .... ... . $239.00 
BX-100 Dot Ma.tr!x .. ..... ..... .... .$259.00 

C.ITOH 
Prowrlter 8510P ..... ....... ....... .. S339.00 
Prowrtter 1560P....... ... .. ... ...... $569.00 
A 10 [18 cps) Son of Starwrtter$479.00 
Hot Dot Ma trix .. .. ... . . CA LL 
Fl0-40 Starwrtter.. .... ............$949.00 
FI0-55 P r lntmaster .. . ..... $1099.00 

COMRl!IX 
ComW rlterll Letter Qual!ty .. $449.00 

DI ABLO 
620 Letter Que.l!Ly ... ........... ...$749.00 
630 API Letter Qua.l!ty ..... .. $1649.00 

DAISYWJUTllR 
2000 ................. .... ....... .. ..... ..... $949.00 

l!IPSON 
RX -80 , RX -SOFT, P.X-100 ..........CA LL 
FX-80 . FX-100 .. . .. ..... CALL 
LQ 1500, JX80 Color.. . .... . .... .. ... CALL 

JUKl'. 
6100 .. ........... ... ..... ...... .... .... ..... $ 449.00 
6300 ................. ... ......... ........... $779.00 

MABBllSMAS TALLY 
160L ..... ............ .... ............ ....... $689.00 
l80L ... ............ .... . .. .................. $749.00 
Spirit 80 ... ..... ... . ..... . .. $259.00 

INTERFACES 

PRA CTI CAL P l!IR I PH l!IRALS 


Gra phce.rd ......... $ 84 .99 

Serlall C8.l'd ......... . ... .... ..... ... ... . $ 109 .00 

MJcr obuffer ll + .......... ..... ... ... $179 .00 

Mlorobuffer 32K.. .... ....... .. ......$199.00 


We caITy m te:-faces £-nd. cab!es fo:- r.lCSt. computers on the market today . Calf t-0 determine 
your requ lreme n ts 

rj,0'9 HEWLETT 
•U~ PACKARD 

41CV .......... . ... .. .... . . .... .. $189.99 
4 1 CX . . ....... . ....... ... ... .... . $249.99 
HP ?lB........ .... .. ............... ...$419.99 

HP l l C............ . .... $ 62 .99 
HP 12C.. .. .. ........ .. . ..... $92 99 
H? 15C .. . ..... $ 92 9 9 
H? 16C .. . ....... $9 2 .99 
H? 75 D ................$ 999 99 
HPlL Module ..... ..... ..... ... ...... ... . $98.99 
liPlL Cassette or Prlnter..... .. $359 .99 
Card Reader..................... . .... .. $143.99 
Extended Funct1.on Module ..... $63.99 
Time Module ... ..................... ....$63.99 

We s tock t he full li n e of 
HP calculator products 

KOALA 
Atari (ROM) .. $ 79.99 JBM .. . .. ..... $99 .99 

C-64 .. .... . .. ............... . .. $ 79 .99 Apple/Frankli n .. $ 85.99 
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HOME COMPUTERS 


Bl!IC 
2010/15/30 ......................... .. ... $719.00 
3610115 130 .................... .. . ... .. $1299.00 
7710115/30 ...... $ 1699 .60 
8 0 27 ... $349 00 

OKIDATA 
82, 83. 84, 92, 93 , 2350 , 2410 .. CAL L 
Ok lm ate-64 .. .. ... ... .... . ...... $ 209 .00 
Ok!ma.te-Ata.rl .... ... .... .......... ....$209.00 

OLYMPIA 
Comps.at 2 .. ........ ........ .............$469.00 
Comps.at R0 ........ ........ .. . .........$499.00 
Needlepoint Dot Me.trix .. ....... $329.00 

PANASONIC 
1090 ...... ... ............. $239.00 
1091 .... ····· ············ .. .......... ..... $309 .00 
1092 ..... $449 .00 
1093 ....... $849 .00 

SMIT H CORONA 
TP-1000 .. ... .............. ..... .. .........$449.00 
Tractor Feed ... .......... ..... ..... .... $119.00 

SILV!IR Rl!ll!ID 
400 Letter Qual!ty ..... .. .......... $279.00 
500 Lett.er Quallty ........... . ..... $349.00 
550 Letter Quality ..... ..... ....... $ 459 .00 
770 Letter Qual ity .... .... .. ...... $799 .00 

STAR 
Gemini !OX .... ...... $259 .00 
Gemini 15X. . .. ... $379.00 
Radix 10... .... ........ ........ .. .... .. .. $ 549.00 
Radix 15.. ................ .... .. .... .....$649.00 
Powertype ......... .......... ... .........$329.00 

TOSHIBA 
13'10 ... ... .... ..... .. .. .... .... ...... .. .. ... $ 799.00 
1361 ............. .. ... . ........ $1369 .00 

ORANGE MICRO 

Grapple r CD (C64 ).. ..........$ 99.99 

Grappler t (Apple) . ............ ... $ 109.00 

Grappler l6K + (Apple) .........$169.00 


QUADRAM 

Mlcrofazer • Print.er Buffers starting at 

.................................... ...... ..... . $139.00 


NEC 

PC-8201 P ortab le Com pu torS 299 .00 

PC -6231 Dis k Drlv e ................ $ 619 00 

PC-6221A Thermal PrlnLers ..$149.00 

PC-8281A De.ta Recorder.. ....... $99.99 

PC-8201-06 BK RAM Chlps ....$105.00 

PC-8206A 32K RAM CartrldgeS329.00 


SHARP 
PC-1360 ...... ..... . ....... ... .. $ 169.99 

PC · l261 .. .. ..... .... ........... $ 169 .99 

PC-1 260 ................ ... . .. .. $ 109.99 

PC· l600A . .. ........ .. .. ..... . $166.99 

PC· l260A... ... .. ...... .. ...... . $88.99 

CE-125 PrlnterlCass ett.e...... ... $ 128.99 

CE-160 Color Printer CassetteS l 71.99 

CEl-151 4K RAM ... ....................$29.99 

CE-165 6K RAM ......................$49.99 

CE- 161 16K RAM ....$1 3 4 .99 

CE-500 ROM Library ea ........$ 29 .99 


PRINTERS 
AXIOM JI~ 


ATARr 
...._'---~O 

CALL WHILE SUPPLIES LAST 

800XL o!e 800XL 

860 I nterface... ........................$109.00 

1010 Recorder.. ............. .... ........ $ 49 .99 

1020 Color Printer...... .. . .... $ 79 .99 

1025 Dot Matrix P rlnter.. ...... $ 199.99 

1027 Letter Quality Prlnter .. $269 .9 9 

1030 Direct Connect Modem .... $ 59.99 

1050 Disk Drive ........ $ 179.99 

Touch Table/Software .. ........ ...... $ 64.99 

Light Pen/Software ....... .. .. ........ $72.99 

CX22 Track Be.U.... ...................$39.9 

7097 Atari Logo .......................$74.99 

4018 P !lot (Home)............ ...... ... $87 ,99 

405 P tlo t {Educ.)... ......... ... $ 99 .99 

8036 Atar i Wr!ter.. . ... .. $49.99 

5049 VlslCalc ... ...... ....... ... $ 59 .99 


MEMORY BOARDS 
Axlon 32K.... ..... ................... ....$ 44.99 

Axion 48K.... .................... ... ... .. $ 89 .99 

Axlon l2BK... ..... ..... ...... .... ...... $269.99 

Mlcroblts 64.K (600).... .... .. ... ... $109.00 


BWl' 

ATR·8000-16K Z80 CPIM .... .. ... $349.00 

ATR·8000-64K Z80 CFl'M .. .. .... $499 .00 


BIT 3 

Full View 80 .......$239.0 0 


(it commodore 

CBM 8038.... .......... . .. ........ . .. $639.00 

CBM 8096.. ... .. ... . ...... $ 869.00 

CBM 9000.. .... . . .. $ 999 .0 0 

8126-80 .... .... ..... .... . .. ......... . $ 99 .00 

6032 to 9000 Upgrade .. .. .... .. $499 .00 

2031 LP Dis k Drive .. ... $ 299 .00 

8050 Di s k Drlve ............. ........$ 999 .00 

6250 Disk Drlve ........... . ........ $1249.00 

4023 Prlnt.er................ .. .... ... .. $329.00 

8023 Prtnter..... .. ............ .... .. .. $ 689.00 

6400 Printer ......... ...... ... .... . ..$1449.00 

Z·RAM ........... .............. ..... ....... $369.00 

S i licon Office.. . . .. $499 .00 

Th e Manager...................... ..... $ 199.00 


BATTilRil!IS I N CLUD E D 

PaperC ll p w/Spell Pack ...... ....... $84 .99 

The Consultant DBM.S .... .. .. .. ..•. $69.99 

Bus Card ll.... .. ..... ... .. ..... ... .... .. $149 .00 

80 Col Display ............ ..... ........$149 .00 


DI SK DRIVE S 

MSD SDl..................................$349.00 

MSD BD2 ..... $ 599.00 

Ind us G'DC64 ..... ..... .. . ... .... $ 279 .00 


P l!IRSONAL P l!IRIPH l!IRAL B 

Super Sketch Graphics Pad.. ..$39.99 


CX30Paddles ... . .. ........................ $11.99 
CX40 Jays tlck........ .. ..................$7.99 
4011 Star Raiders . ..... ........... .... $12 .99 
4022 Pac Man .$16 .99 
4025 Defender ............. $ 32.99 
8026 Dig Dug .. ..... $32.99 
8031 Don key Kong... . . ..... . $ 32.99 
8034 Pole Posl t!on ................ ....$32.99 
6040 Donkey Kong Jr. ..... .. ... ... $32.99 
8043 Ms Pa.ome.n ............ ..........$32.99 
8044 Joust ....... ...... ... ...... .. ...... .. $32.99 
8046 Pengo......... ... .. .......... ........ $16 .99 
8052 Moon Patrol.. ................. . $ 32.99 
4003 Assemb le r ....... .. .. .... . ........ $34 .99 
8126 Mic rosoft Baste I or Jl.. .. . $64 .99 

DISK DRIVES 
lndus GT Dl'lve (A.tarl) ........... S2'i'9.00 

Rane. 1000........ ...... ... .. ...... ... ... $ 249.00 

Tre.k AT·D2.... .......... .. ..............$369.00 

Tre.k A.T·D4....... ......................$539.00 


lllODJIMS 

Micro Bits MB-1100 .... ...... ... .. . .. $129.99 


I NTl!IR l!'ACl!IS 

Microbits MB-1150 ...... .. ............. $ 79.99 


SX-84. Portab lo. ................. ..$749.00 

Commodore Plu s 4 ..............$289.00 

CBM 6 4 ... . ........ .. .... .. ......... . ..Sl99.00 

Cl54l Disk Drlve ..... .. .. . .. . ....... $249.0 0 

Cl530 Oatase tte .................... ... . $59 .9 9 

Cl520 Color Prlnten'Plotter .... $12 9 .00 

M-801 Dot Matrix Prlnte r ..... . $ 219 .00 

m.526 DoL Matrlx/Serlal... _....$299.00 

Cl702 Color Monltor...............$259.00 

Cl600 VIC Modem................. ...$59.99 

C1650 Auto Modem......... ....... . .. $89.99 

Simons Be.s!a .. ....... ..... ... ...... ...... $29 .99 

MCS BO! Color Printer.. . .... .. .. $499 .00 

DPS 110 ! Daisy P rln ter..... ..... $459.00 


P l!'S 

F!le (64)........ ... .. .. .... ............ $59.99 

Report (64 )..... . ... ... .. $ 59.99 


P Rl!ICISIOB. SOl!'TWARl!I 

Superba.se 6~ ... .. .. .. .... ..... ... ...... $59.99 


PllOl'JlSSIOiiAL SOl'TWARJI 

Word Pro 2 P lus.. .. ..................$159.00 

Word Pro 3 P lus......................$189 .00 

Word Pro 4 P lu s/6 Plus each .$239.00 

In fo Pro. ..$179 .0 0 

Adm inis trato r .. .. $399 .0 0 

Power .. . .......... ... .. . . . ... $69.99 

Word Pro 64 Plus .. ... ..... ..... ... .. $ 59 .99 

Fleet System 11 .. ..... $ 59 .99 
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Overall , SynGraph is a 
usable program for graphing 
data, assuming you have a com
patible printer. Its ability to ac
cess SynCalc, Syn File+, and 
VisiCalc data make it more than 
just another graphics program. 

Syn Stat 
SynStat is a completely menu
driven program for manipulat
ing and analyzing data. You 
have a choice of descriptive 
analysis, or simple or multiple 
regression analysis. Up to four 
disk drives may be used. 

Since SynStat can read or 
write DIF format files , you can 
analyze VisiCalc data and use 
VisiCalc to read files created 
with the SynStat data editor. 
Also, you can format disks dj
rectly from the main menu 
without going to DOS. 

The data editor contains 
several useful commands for 
transforming columns. Data in 
one column ma y be added to 
data in a second column, with 
the results appearing in a third 
column . Likewise, columns of 
data may be subtracted, multi
plied, or divided and the results 
placed in a third column . You 
can add or multiply columns by 
a constant, with the results re
placing the original numbers. 
The natural logarithm of a col
umn of data can also be 
obtained. 

SynStat's descriptive analy
sis displays eight pieces of infor
mation: The number of observa
tions, minimum and maximum 
values, the range of values, the 
average, standard deviation, 
variance, and the standard error. 

Regression analysis is a 
common statistical technique to 
confirm or deny a hypothesis 
concerning the relationship be
tween two or more variables. A 
separate file is used for the in
dependent and dependent vari
ables, and they must contain 
exactly the same number of ob
servations. SynStat first displays 
a summary of the data. The co
efficient and standard error of 
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A proportioned pie chart created with 
Sy11Graph. 

the estimate are given for each 
of the variables. It also displays 
an overall r-squared (coefficient 
of determination), adjusted r
squared, and standard error. 

If you use two independent 
variables, SynStat displays a 
screen of partial correlation co
efficients. This information is 
used to determine how closely 
the two independent variables 
are related to each other. The fi
nal screen is called the residual 
analysis screen. Here the actual, 
predicted, and residual values 
are shown for the data being 
analyzed. 

The documentation contains 
some tutorial information on re
gression analysis, but you 
should already be familiar with 
the topic before using the pro
gram. Any introductory statistics 
textbook should do. 

The SynStat manual con
tains a glossary and index in ad
dition to its tutorial and 
reference section. Since SynStat 
is part of the SynTrend package, 
careful thought should be given 
to its usefulness in meeting your 
needs. 

Syn Series Quality 
As a whole, SynFile+, SynCa/c, 
and Sy11Tre11d represent quality 
software for the Atari computer. 
Each has useful features, such 
as rapid cursor movement and 
stra ightforward menu screens, 
and is easy to use. Their ability 
to share data with each other 
and to work with AtariWriter are 
valuable assets. The only feature 
one might wish for is 80-column 
capability with the Bit-3 and 
Austin-Franklin 80-column 
boards. According to Synapse, 
there will be new versions of 
the programs that will work 
with Atari's 80-column board in 
the 1090XL expansion box, 
when or if the box is released. 
These programs have taken a 
long time to finally arrive, but 
the wait has been worth it. 
SynFile+ $79.95 
SynCalc $79.95 
SynTrend $69.95 
Synapse Software 
5221 Central Avenue 
Riclimond, CA 94804 © 

PC-Write Word Processor 

For PC & PCjr 
Sheldon Leeman 

Requirements: IBM P( with at 
least 64K RAM, any DOS, and a 
disk drive (128K RAM and DOS 
2.0 or higher recommended); or an 
E11hanced Model PCjr with DOS 
2.1. 

Although an IBM PC (and even 
a PCjr) cannot be considered an 

inexpensive computer, some
times the cost of the machine 
seems to be no more than a 
down payment after you buy 
the software needed to operate 
it. Word processing, for ex
ample, is one of the most popu 
lar applications for personal 
computers. But many of the 
most popular commercial word 



Verbatim Datalife Diskettes 

Datalife DISKETIES 
Holiday Special,. FREE Head-Cleaning Kit. 

a:.;;.;.-111!.•. '¥. ... $9 .60 Value 
• ·-----·~ ... FREE: Plastic Lbrary Case with 

eac h box of 10 5 '/• " soft sector Datalile Diskettes 

SS/DD s1995 OS/DD s2995 

EPSON PRINTERS - SALE 
Dot Matrix, Bidirectional with Logic 
Seeking , Paper Feed and Tractor Feed : 

RX 80 100 CPS s239.00 
RX 80 F/T 100 CPS 
RX 100 100 CPS 

s2as.oo 
S469.0Q 

FX 80 160 CPS ., 2 K Buffer s395.00 
FX 100 160 CPS, 2 K Buffer . ssaS.00 
LQ 1500 200 CPS Draft , 67 
CPS Letter Quality, 2 K Buffer s1075.00 

Shipping and Hand li ng S3 00 tor any s12c order ol dlskenes. $9 00 
for printers , C 0 D or der s ado 51 65 Weaccept cr eoi1 caros at NO 
cx11acharge ll ~ros reslden1s ple.ise add 7% sales tax 

Call now TOLL FREE ANYWHERE in the US 
Nationwide .•••••...•... 1 800 336-6875 
Illinois ..................... 1 800 942-5200 
International .......... 1312256-4456 

9 a.m. - 5 p.m. Coast to Coast 7 days a week 

II ·Sf:lflRT Dfllfl H':iC:. 
PO Bo, 297 

dmP. tte ll 60091 
13 t 21 256 -44 _6 

COMPUTE! 
Subscriber Services 

Please help us seNe you better. If you 
need to conta c t us for any of the reasons 
listed below. wri te to us a t: 

COMPUTE! Magazine 
P.O . Box 914 
Farmingdale. NY 11737 

o r c a ll the Toll Free number listed b e low. 

Change Of Address. Please allow us 
6-8 weeks to effect the c hange: send 
your curren t mailing label along with 
your new address. 

Renewal. Should you wish ta renew your 
COMPUTE! subscription be fore we 
remind you to. send your current m ailing 
label with payment or charge number 
or call the Toll Free number listed b elow. 

New Subscription. A one year (12 month) 
US subscription to COMPUTE! is $24.00 (2 
years. $45.00: 3 years. $65.00. For sub
scription rates o utsid e the US, see staff 
page). Send us your na me a nd address 
or call the Toll Free number listed below. 
Delivery Problems. If you receive dupli
cate issues o f COMPUTE!, if you experi 
e nce la te delivery o r if you have prob
lems with your subscription. please call 
the Toll Free number listed below. 

COMPUTE! 

800-334-0868 


Only NRI teaches you to 
service and repair all 
computers as you build your 
own 16-bit IBM-compatible 
micro 

As com
puters move 

mto offices and 

homes by the 

mill ions, the de
mand for trained 

computer service 

technicians surges for

ward. The Department of 

Labor estimates that com
puter service jobs will actually 

double in the next ten years-

a fa~te r growth than any other 

occupation. 

Total System Training 

As an NRJ student. you'll get 

total hands-on train ing as you 

actually bu ild your own 

Sanyo MBC-550-2 

computer from the 

keyl ard up. Only a 

person who knows all 

the underlying fun

damcn!a.ls can cope 

with al/ the significant 


Your NRI Course lndudesbrands of computers. a Sanyo MBC-55C>2 Com NRI is the only 
And as an NRI pute< wtlh 128K RAM. home study

Monttor, Disk Drive, and school lh1tgraduate. you'll !rains you as 
possess the up-lo-the ri':.:el~t"1"~~ .. you assem~e • 

Taaclllng Ch-cult 'b.:1ton top-bra nd minute combination 1nu Operations; a Olglt1I computer. You'll 
of theory and practical Multimeter. Bundled Insta ll and 

Spread Sheet and WOf'd check keyboard, experience that will Processing Software power supply, 
lead you lo success on Worth $1500 at disk drive and 

Re..a- and Mo<9. mo nitor, the job. foDowing step
by·step You learn at your own convenience. directions. 

in your own home, at your own comfort

able pace. Without classroom pressures, 
 will give you a total mastery of computer operations
without rigid night-school schedules, without and servicing I !<:hniques. You'll do programming 
wasted time. Your own personal NRI instructor in BASIC language. You'll prepare interfaces for 
and Rl's complete technical staff will answer peripherals such as printers and joysticks. Using 
your questions, give you guidance and special utility programs, you'll check out 8088 functioning. 
help whenever you may need it. And the entire system. including all the bundled 
The Exciting Sanyo MBC-550·2- softwareand extensive data manuals, is yours lo 
Yours To Keep keep as p;irt of your training. 

Critics hail the new Sanyo as the "most intrigu 100-Page Free Catalog Tells More 
ing" of all the IBM-PC compatible computers. It uses Send the coupon today for Rrs big 100-page
the same8088 microprocessor as the IBM-PC and color catalog, which gives you all the facts about NRI 
the MS/ DOS operat ing ;ystem. So, you'll be able lo training in Microcomputers. Robotics, Data Com
choose thousands of off-the-shelf software programs munications, ·rv/Video/ Audio Servicing, and other 
to run on your completed Sanyo. growing high-tech career fields. If the coupon is 

As you build theSanyo from the keyboard up, missing wri te to NRI at 3939 Wiscon in Ave .. NW, 
you·11 perform demonstrations and experiments that Washington. DC 20016 . 

IBM Is aRegistered Trademarl< of International Business Machines Corporation. 

.Ill~#scHOOLS For Career courses 

McGraw-H ill Cont inuing Education Center 
 approved under GI bill , 
3939 Wisconsin Avenue, Washington, DC 20016 

D check for details.We'll give you tomorrow. 

~CHECK ONE FREE CATALOG ONLY 
D Computer Electron ics with Microcomputers D Communications Electronics D Automotive Servicing
D Data Communications D Industrial Electronics D Air Conditioning. Heating, 
D Robotics & Industrial Controls D Basic Electronics Refrigeral1on. & Solar Technology
D Color TV, Audio. and Video System Servicing D Telephone Servicing D Building Construction 
D Electronic Design Technology D Small Engine Servicing D Locksmithing & Electronic 
D Digital Electronics D Appliance Servicing Security 

Name (Please Print) AgoIn NC 919-275-9809 
Street 

~ly~~ _____ 11 _________ ~2!.J~c~~e~n~m~y~c_
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processing programs for IBM 
computers cost $400 or more. 
That's why it's so refreshing to 
find a program like PC-Write-a 
professionally designed, full
featured word processor that is 
practically !ree for the asking: 

PC-Wrzte is not commerCial 
software in the usual sense. It is 
distributed V.ia the shareware 
concept. You're allowed to copy 
and share the PC-Write disk, 
which contains both the pro
grams and documentation. In
deed, such copying is 
encouraged, because it's the pri
mary means of distributing the 
program. 

If you don't know anyone 
who can share PC-Write with 
you, it is available from many 
user groups, bulletin board sys
tems, and from the publisher, 
Quicksoft. Quicksoft charges a 
minimal $10 fee to cover the 
cost of the disk, postage, and 
handling. That's a price that is 
hard to beat. 

However, shareware-or 
user-supported software, as it is 
also known-is not just an exer
cise in altruism. Rather, it is a 
marketing approach that some 
software authors developed as 
an alternative to the more tradi
tional channels of commercial 
software distribution. Its propo
nents like to compare it with 
public television. Under the 
shareware concept, quality soft
ware is made freely available to 
the public without obligation. 
You can make as many backup 
copies as you want and try out 
the program at your leisure. If, 
after using the program for a 
while, you decide that it's suit
able, you're encouraged to sup
port the efforts of the software 
developer by making a voluntary 
contribution. Though a specific 
amount is usually suggested, 
any contribution is appreciated. 

Chain-Letter Software 
PC-Write gives the shareware 
concept a special twist. If you 're 
satisfied with PC-Write, you're 
asked to register your copy of 
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the program by sending $75 to 
Quicksoft. This $75 fee is rather 
modest compared to the price of 
comparable word processor~, 
and it buys you more benefits 
than you usually get with com
mercial software. You receive 
not only a copy of PC-Write 
personalized with your registra
tion number and a bound man
ual, but also a telephone 
number you can caU with ques
tions about the software, a copy 
of the Pascal and machine lan
guage source code, and the next 
major update of the program. 

The personal registration 
number is the key to the most 
unusual benefit. Whenever you 
share your personalized copy of 
PC-Write with someone, their 
copy will bear your registration 
number. If that person subse
quently registers PC-Write, 
Quicksoft mails you a $25 com
mission. There's no limit to the 
number of commissions you can 
earn. Therefore, an aggressive 
registrant can actuaUy make 
money by distributing the pro
gram to friends and associates, 
like the software equivalent of a 
(legal) chain letter. 

As attractive as this innova
tive marketing concept sounds, 
it is bound to generate some 
skepticism about the quality and 
commercial value of the program. 
You get what you pay for, right? 
Well, not always. 

First, PC-Write was pro
grammed by a pro. Designer 
Bob Wallace has been writing 
text editors since 1969. He has a 
master's degree in computer sci
ence and worked for Microsoft 
for a number of years, where he 
wrote much of the MS-Pascal 
compiler and runtime package. 
(PC-Write and many other com
mercial programs are written in 
MS-Pascal.) 

Second, a careful examina
tion of PC-Write bears out Wal
lace's observation that in order 
to make money from voluntary 
contributions, a program must 
be very good indeed. 

Separate Editor And 
Printer Driver 
Like all word processing pro
grams, PC-Write lets you ~nte.r, 
edit, and format text to pnnt 1t 
exactly the way you want it. 
Unlike most word processors, 
however, PC-Write splits these 
functions between two separate 
programs to save memory. This 
requires you to save your file, 
exit the editor program, and 
then load the printer driver pro
gram before you can print your 
document. Fortunately, if you 
have more than 128K of mem
ory and are using DOS 2.0 ~r 
higher, you can keep the editor 
and your text in memory while 
running the printer program. 

The editor program does 
most of the real work. It lets 
you enter text and format the 
appearance of each line on the 
screen. All the usual capabilities 
are supported, such as adjust
able margins, centering, and 
right-margin justification. The 
PC-Write printer driver is used 
only to divide these lines of text 
into pages and to properly place 
headers and footers . Except for 
special features such as boldfac
ing, underlining, and subscripts, 
your text is printed exactly as it 
looks on the screen. Any line 
length can be specified, but only 
80 columns will appear on the 
screen at once. To see widths 
greater than 80 characters, you 
must scroll the text window 
right or left. 

The editor portion of PC
Write is responsive and very 
powerful, boasting a wide ran~e 
of features. You can enter text m 
either insert mode (new charac
ters make room by pushing old 
characters to the right) , or 
overstrike mode (new characters 
replace old characters). You tog
gle between the two modes with 
the Scroll Lock key on the PC 
or the Function-S combination 
on the PCjr. 

The wide range of cursor 
control commands is very logi
cally assigned to the special 



keys on the IBM keyboard or to 
double-key combinations. For 
example, the left and right 
arrow keys by themselves move 
the cursor left or right one char
acter; when pressed with a Shift 
key, they move the cursor to the 
left or right of the screen; and 
when pressed with Shift and 
Control , they move the cursor 
left or right one word. Other 
combinations let you move the 
cursor to the top or bottom of 
the screen, the beginning or end 
of the document, forward or 
backward one paragraph, and 
allow you to scroll the whole 
screen up or down one line or 
page at time. You can even 
mark the current cursor position 
so you can return there later by 
pressing another double-key 
combination. In addition, the 
program internally numbers 
each line of text. You can see 
the current line number by 
pressing Shift-F9 and jump di
rectly to another line by enter
ing its number. 

For a ll of the editing com
mands, PC-Write makes special 
provisions for the PCjr keyboard 
so multiple keystrokes aren ' t re
quired to emulate the full PC 
keyboard . 

On-Line Help Screen 
Since so many cursor com
mands may be a little hard to 
keep track of, pressing the Fl 
key brings up a help screen that 
details all of the specia l key as
signments. You can customize 
the program, too-permanently 
assigning any command se
quence to one of the Control 
key combinations. That way, if 
you are already used to another 
word processor, you can set up 
PC-Write to emulate it (the de
fault assignment correspond to 
those u ed by WordStar) . 

PC-Write also lets you move 
the cursor to a specific word or 
series of words using the Search 
command . You merely de ignate 
a search string by pressing F9 
and typing in the word or 
phrase. From then on, a single 

keypress moves the cursor 
either forward or backward to 
the next occurrence of that 
string in the document. You can 
even use certain wild card char
acters in your search string. An 
FS character wi ll match any let
ter or digit, an F6 will match 
any character except a letter or 
number, an F7 will match any 
one character, and an F8 will 
match an end-of-line character. 
For example, the search string 
" comput[FS]" could be used to 
find both " computer" and 
"computing" 

You can also designate a re
placement string. Hitting the 
FlO key replaces the next occur
rence of the search string with 
the replacement string, and 
Shift-Fl 0 replaces all occur
rences of the search string 
within the text. There is even an 
1111replace feature so you can 
switch them back in case you 
made a mistake! 

PC-Write makes it easy to 
delete, move, and duplicate text. 
There are single-key commands 
for deleting a character, a word, 
or a line. For deleting or moving 
larger blocks of text, the F6 key 
lets you start defining sections 
of your document (this text ap
pears in inverse video). You can 
use all of the program's power
ful cursor movement keys to ex
tend the defined area. For 
example, a whole paragraph can 
be marked by pressing F6 and 
Control -PgDn (next paragraph). 
When you've defined the para
graph, you can delete it by 
pressing a single key. 

Whenever you delete more 
than one character at a time, the 
erased text is moved to a hold
ing area so it can be inserted 
somewhere else. This feature 
can also be used to retrieve text 
that was removed by mistake. 
Defined blocks can be saved on 
disk or printed out, and text can 
be merged into a document 
from a disk file. You can also 
duplicate a defined block of text 
elsewhere in the document. 

Yes! I would like to know more about UMI 
Article Clearinghouse. I am interested in 
electronic orde ri ng th rough the fo llowing 
system(s): 

0 DIALOG/Dialorder 0 ITT Dialcom 
0 On1}'me 0 OCL.C ILL 

ubsystem 
0 Other (please spec ify)_____ 
0 I am interes ted in sending my order by 

mail. 
O Please send me your current catalog and 

user instructions fo r the system(s) I 
checked above . 

Name_______ ___ 

Titl~----------

lnstitution/Company ______ 

Departmen.__________ 

Addres,__________ 

City____State__Zip___ 

Phone ( __)________ 

Mail lo: niversi ty Microfilms International 
300 North Zeeb Road . Box 91 Ann Arbor. Ml 4 106 
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Convenience Features 
In addition to its clean imple
mentation of standard editing 
features, PC-Write contains 
many nice extras which are 
usually found, if at all, in only 
the most comprehensive (and 
expensive) word processors. 
There is a s ingle keystroke com
bination which transposes two 
letters, rather than making you 
delete one letter, move the 
cursor, and type it in again. 
Likewise, the F8 key switches 
lowercase letters to uppercase 
and vice versa. 

When loading a file, the 
program lets you choose . 
whether you want an automatic 
backup file created. A keyboard 
macro feature lets you define 
any key or combination of key.s 
as any series of characters. This 
means you can insert commonly 
used phrases, such as your 
name, with a single keystroke . It 
also means you can customize 
the program's command se
quences to make them easier to 
remember, and frequently used 
combinations of these com
mands can be available by 
pressing one key. The keyboard 
macros can even be made a per
manent part of the PC-Write 
editor by saving them in a disk 
file. 

The level of customization 
possible with PC-Write is truly 
staggering. You can create spe
cial characters which will send 
any sequence of command codes 
to the printer, allowing you to 
create overstrike characters or 
even dot-matrix graphics charac
ters. You can designate how 
special characters will appear on 
the screen, so that underlined 
text, for example, can be dis
p layed in boldface, inverse, or 
blinking characters. If you ' re 
using a color monitor, you can 
set the foreground and back
ground colors for regular text, 
marked text, text which appears 
between printer control charac
ters, and the status line. 

If you're a programmer, the 

possibilities are endless. Becau e 
you can obtain the source code 
for PC-Write by registering your 
copy, virtuall y any modification 
can be made. 

Excellent Support 
The author's commit1T1ent of 
support is as important as the 
program's many fine features. 
One of the adva n tages of the 
shareware system is that it 
opens up dialogue between the 
software author and users. You 
can report bugs and suggest im
provements, and the unconven 
tional 1T1ethod of distribution 
frees the author to make 
changes as often as he wishes. 
PC-Write has undergone a num
ber of revisions within a short 
period of time . Son1e of the 
more recent enhancements in 
clude the keyboard macros and 
the special font characters for 
turning on boldfacing and 
underlining. 

Inevi tably, there are still 

some features of PC-Write that 
aren't perfect. Even if your com
puter has enough RAM (at least 
128K) to hold both the editor 
program and printer driver in 
memory at once, you still can't 
switch back and forth. It's also 
inconvenient to have to exit the 
editor to DOS whenever you 
need to see a disk directory. 
And it would be nice if 
microspace justification were 
added to the printer driver. 

These problems are less im
portant, however, when viewed 
in context of the program's 
overall excellence. Moreover, 
because of the ongoing support 
of PC-Write, there is a pretty 
fair chance that even these flaws 
will be cleaned up in a future 
revision. 

PC-Write 
Quicksoft 
219 First Avem1e North, # 224 
Seattle, WA 98109 
$10 (progra111 disk) 
$75 (registered copy) © 

Free Publications 
Use the handy order form in the tax package to 
obtain free IRS publications on over 90 different tax 
topics. 

~ 

TAX 
INFO 
ON 

5eU..IN0 
Youi< 

HOME: 

A PUBLIC SERVICE MESSAGE FROM THE INTERNAL REVENUE SERVICE 

86 COMPUTE! February 1985 



You never know who you will meet 
or what will be said when you're on 

American People/Link. 
AMERICAN PEOPLE/LINK™ users meet a lot of 
different people. That ' s because PEOPLE/LINK- the 
nation ' s first all entertainment videotex 
network - allows anyone with a word processor, 
personal computer or terminal , and a modem to 
communicate w ith other users throughout the country 
from the pr ivacy of their own homes. 

Sometimes these electronic conversation s are 
serious ... sometimes they' re outrageous ... but they will 
always keep your interest as you talk to friends and 
make new ones . PEOPLE/ LINK ' s recreational programs 
include : 

PARTYLINE - M eet people and talk live with other 
PEOPLE/ LINK members throughout the country in 
groups or privately. 

CLUB-LINK - Join or start a club or group devoted to 
a favorite hobby, rock group, lifestyle, etc . 

WHO-IS-WHO - locate other users with similar interests . 

And there' s much more with programs like NETMAIL, 
our person-to-person electronic mail, PEOPLESCAN, 
the national bulletin board system , and play games such 
as poker , blackjack, checkers , chess , backgammon, and 
bridge (color graphics are available for most popular 
computers) . 

And the greatest thing is that you don' t have to be a 
computer whiz or even know how to type to use 
PEOPLE/LINK .. . just be smart enough to subscribe now! 

Talk live nationw ide for $2.95/hour• . . . an exciting and 
inexpensive way to meet new friends. 

.~~~~~AMERICAN 

lilllPEq~~:~ 
Use your Visa, M astercard , or Amer ican Express . 

Be On-Line Today! Call Us Toll Free: 1-800-524-0100 


Ill inois Residents Call : 1-312-870-5200 

American PEOPLE/LINK 
Arl ington Ridge Office Center 
3215 N. Frontage Road-Suite 1505 
Arlington Heights, IL 60004 



Plus/Term For VIC & 64 

Gregg Peele. Assis ant Programming Supervisor 

Here's a top-notch terminal program that lets you 
access almost any computer or information service 
over the phone with your Commodore 64 or VIC-20. 
Its features include key redefinition, word wrapping, 
1200 bps support, uploading, and downloading. 
Written in BASIC and machine language, the pro
gram works on any 64 or VIC with at least 16K 
RAM and a modem. 

There's a lot more out there than you think. 
Sure, you can use your home computer to 

play games, write letters, and balance your bud
get. But telecomputing-communicating with 
other computers over the phone lines-can let 
you do even more. "Plus/Term" and a modem 
turns your home computer into a full-fledged 
communications terminal. You can link up with 
the personal computers of your friends, the 
mainframe computer at work or at school, elec
tronic bulletin boards, on-line data bases, and 
commercial information services such as Compu
Serve, The Source, and Dow Jones News/ 
Retrieval. 

Plus/Term is designed to make your com
puter emulate an asynchronous ASCII terminal. An 
asynchronous terminal does not require special 
timing (sync) characters, and doesn't require the 
receiving terminal to operate in step with your 
system. ASCII (American Standard Code for 
Information Interchange) is a standard character 
code that computers use to understand each 
other. Most microcomputer communications are 
asynchronous and in ASCII. 

Typing Plus/Term 
Plus/Term consists of two parts: a BASIC pro
gram that displays menu options, and a machine 
language routine that handles the actual commu
nications. The BASIC program (Program 1) is the 
same for both the VIC and 64, but the machine 

language programs are different. 
First, type in the BASIC portion (Program 1) 

and save it on tape or disk. To type in the ma
chine language portion, you must use the MLX 
machine language editor located elsewhere in 
this issue. Starting and ending addresses for 
Plus/Term are 50152 and 52561 for the Com
modore 64 (Program 2), and 6144 and 8456 for 
the VIC-20 (Program 3). Before loading MLX to 
enter Program 3, VIC users must enter the 
following line in direct mode (without a line 
number) and press RETURN: 

POKE 44,35:POKE 256. 35,0:NEW 

Save the machine language portion on tape 
or disk using the filename referenced in line 100 
of the BASIC program (PLUS/TERM.ML) . 

To start Plus/Term, run the BASIC program. 
It automatically loads the machine language part 
from tape or disk using the filename in line 100. 
If you're using tape, change the ,8,1 listed after 
the filename to ,1,1. 

Important: Before loading the BASIC portion 
into the VIC, enter this line without a line num
ber and press RETURN: 

POKE 44,35:POKE 256.35,0:NEW 

You must enter this line every time you start 
the VIC version of Plus/Term. 

Entering Terminal Mode 
When you run Plus/Term, the program asks you 
to specify a baud rate. The baud rate, more prop
erly known as bps (bits per second), is the speed 
at which a modem communicates. Inexpensive 
modems-including most of those sold for the 
Commodore 64 and VIC-20-can transmit and 
receive information at speeds ranging from 110 
to 300 bps (about 10 to 30 characters per sec
ond). Modems costing $400 or more can usually 
be switched to 1200 bps to speed up communica
tions by a factor of four. 
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TURBO 64 S19.95
Turbo 64 will turn your 1541 into a super fast and efficient disk drive. Loads 
programs five to eight times faster. works with 99% of your basic and machine 
language programs. The master disk allows you to put unlimited Turbo 64 
boot copies on all your disks. This disk also includes: 

Auto Run Boot Maker 

Auto Run Boot Maker will load and auto run your basic or machine language programs. 

MegaSoft umited 
P.O. Box 1080, Battle Ground, Washington 98604 

Phone (206) 687 -5116 • BBS 687 ·5205 Aher Hours Computer to Computer 

OMS-Errors 20,21 ,22,23,27 & 29 
Format Single Tracks 
Read Disk Errors 

Vz Track Reader-read and select 
'h track. 

Yz Track Formatter-Format a 
disk with 'h tracks. This is 
where the nexl protection 
schemes are coming from . 

Drive Mon-Disk Drive 
assembler/disassembler. For 
your 1541 . 

The Doc-Disk Doctor that reads 
code under errors. 

Sync Maker-Place a sync mark 
on any track out to 41. Also 
used for protection . 

Sync Reader-Check for Sync 
bits on any track out to 41 . 

Change Drive No.-Changes 
drive number (7·30). 

s19.95 

Disk Logger-Finds starting track, 
sector; start and end addresses. 
Disk Match-Compare any two 
diskettes. Byte for Byte. 

New Wedge-Easier to use DOS 
wedge. 

ID Check-Check ID 's on any 
track. 

Unscratch-Restore a scratched 
file. 

View RAM-Visual display of the 
free and used sectors on a 
diskette . 

Read/Write Test-1541 
performance test. 

Repair a track-Repair a track 
with checksum errors. Reads 
code under errors and restores 
track. 

Fast Format-Format a disk in 
just 10 seconds (with verify!) . 

WAR GAMES 
AUTODIALER 
1-Auto Dlal will automatically dial a set of numbers you choose. 
2-Revlew Numbers will review numbers that were answered by a 

computer. 

3-Save Numbers will save numbers where a computer answered. 
4-Hardcopy of Numbers will print out list of numbers where a com

puter answered. 

5-LOAD Numbers will load in numbers to continue where it left off. 
6-Continue will pick up dialing where it was interrupted. 

S29.95 

GEMINI BIT COPIER 
99.9% Effective! 

• 3 Minute copy program 
• Copies Bit by Bit 
• Eliminates worries of all 

Commodore DOS errors 
• Very simple to use 
• Half tracks 
• 100% machine language 
• Will not knock disk drive 
• Copies quickly 
• Writes errors automatically 

20,21,22,23, 27 &29 
• Errors are automatically 

transferred to new disk 

• Copies identical syncs 
• Supports use of two disk 

drives 
• Unlocks disks to make 

your actual copies 
• No need to worry about 

extra sectors 
• This program covers all the 
latest protection schemes. 

S29.95 

This book uncovers the secrets of protected DISKS, CARTRIDGES, and 
TAPES for your own use only. Protection' secrets are clearly explained along 
with essential !nformation and procedures to follow for duplicating protected 
software. A kit of duplicating software is included with all listings, providing 
you with the tools needed! Programs include high speed error check/logging 
disk duplicator ... disk picker ... and more. Also, routine for checking and 
writing half-tracks, abnormal bit densities, as well as errors 20, 22. 23. 27 and 
29. The tape duplicator has never been beaten! This manual is an invaluable 
reference aid including computer and disk maps, as well as useful tables and 

BULLETIN BOARD 
Set up and operate your own bulletin board with a single 1541 
disk drives. This one has all the features and you can customize 
it easily yourself. 

1-RUN MEGASOFT BBS 
2- CREATE MEGA FILES 
3-ADD TO SYSOP'S CORNER 
4- NEW SYSOP'S CORNER 
5- READ MESSAGES 
6-SCRATCH MESSAGE 
7- CYCLE MESSAGES 
8-READ SYSOP MESSAGES 

9-WRITE OPENING MESSAGE 
10-READ LOG 
11- CYCLE LOG 
12-READ DOWNLOAD FILE 
13-SCRATCH DOWNLOAD FILE 
14-ADD TO OTHER SYSTEMS 
15- CREATE OTHER SYSTEMS 

charts. (212 pages 11 programs). This manual does not condone piracy. 

C64 Book only .... .. . . . . . . .. . . ..... •. •.• ..• • . • • .••. . . $19.95 US 

Book & Disk of all programs . . . ... . . . .. . .. . .. . ..... . . . .. $29.95 US 

Vic 20 book . . . Cart . & Tapes only ... .. . . ....... . ..... .. . $9.95 US 

THIS MANUAL DOES NOT CONDONE PIRACY 

•SHIPPING: $2.00 

S39.95 
Two Drive System: Includes every1hing listed above plus direct file 
transfer, dule passwords, for signon and updown load sections and 
many more options! 

S59.95 

Enclose Cashiers Check, Money Order. or Personal 
Check. Allow 14 days '°'delivery, 2 to r days ror 
phone a<ders . Canada orders must be in U.S. 
Dollars. VISA - MASTER CARD - C.0 .0 . 

Programs ror C-64 $2.00 S & H on all orders. 

Softw.,. Submlulona Invited. 



Remember that the computer at the other 
end of the phone line must be transmitting and 
receiving at the same speed as yours. You can ' t 
send and receive at 1200 bps if the other com
puter has only a 300 bps modem. Many elec
tronic bulletin boards and commercial 
information services are capable of communicat
ing at both 300 and 1200 bps. Some even rec
ognize your baud rate when you first sign on 
and adjust themselves accordingly. But you still 
have to set Plus/Term for the proper baud rate 
each time you run the program. 

After you specify the baud rate, Plus/Term 
enters terminal mode. A cursor appears at the 
upper-left corner of the screen. The Commodore 
64 version of Plus/Term has a blinking underline 
cursor, and the VIC version has a solid block 
cursor. 

To see how terminal mode works, try typi ng 
these two sen tences : 

This is a test of the Plus/Term software. It is de
sig11ed to provide lots of options for use with many 
systems. 

Notice how Plus/ Term handles words that 
are typed at the end of a line. Rather than split
ting words, Plus/Term moves the entire word to 
the next line. This feature, known as word wrap, 
makes tex t easier to read. It's found on most 
word processors . 

You can turn word wrap on or off at any 
time by calling up a menu . All the main features 
in Plus/Term are controlled from a main menu 
and its submenus. When you're in terminal 
mode, you can flip the screen to the main menu 
whenever you want by pressing the f7 special 
function key. 

Plus/Term Main Menu 
Here's what it looks like: 


PARAMETERS 

1. WORD LENGTH 
2. STOP BITS 
3. BAUD RATE 
4. PARITY 
5. DUPLEX 
6. DEFINE KEY 
7. TERMINAL OPTIONS 
8. RETURN TO TERMINAL 
9. RETURN TO BASIC 

The first five options control communica

tions parameters. Plus/Term defaults to these 

settings: 


8-/Jit word le11gtlr 
1 stop bit 
300 baud 
No parity 
Half duplex 

Always set your modem to full duplex while 
using Plus/Term. That way you can control the 
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duplex setting with the program. To change 
Plus/Term from half duplex to full duplex, press 
the numeral 5 key to select option 5 from the 
main menu. The menu goes away and a submenu 
appears. Again, press the appropriate key to se
lect the option you want (half or full duplex); 
your choice will be highlighted in reverse video. 
Press RETURN to go back to the main menu. 

All of the other options in Plus/Term work 
the same way. Just select an option from the 
main menu and usually another menu will 
appear. 

If you change baud rates from within 
Plus/Term, all other parameters revert to their 
default values. Usually you need to set the baud 
rate only when first running the program. 

Never press RUN/STOP-RESTORE in the 
64 version of Plus/Term when the menu is on 
the screen. If you do, the program halts. You can 
restore it by typing POKE 648,4 and pressing 
RETURN, but you'll have to type blindly because 
the operating system thinks the screen is at a dif
ferent location. 

Terminal Mode Commands 
You can return to terminal mode from the main 
menu by selecting option 8 (option 9 exits 
Plus/Term to BASIC). otice that the text you 
left on the screen is still there. 

Other keys besides f7 execute commands in 
terminal mode. You must press three keys 
si multaneously: Hold down SHIFT and CTRL, 
then press the appropriate command key (this se
quence makes it possible for you to send special 
control codes in terminal mode by pressing CTRL 
and a character key). Here are the terminal mode 
commands: 
CTRL-SHIFT-B: Change background color. 
CTRL-SHlFT-F: Change border color. 
CTRL-SHIFT-K: Change text color. 
CTRL-SHIFT-0: Open buffer (sta rt storing characters in 

memory). 
CTRL-SHIFT-C: Close buffer (stop storing character in 

memory). 
CTRL-SHIFT-S: Save buffer contents on disk or tape. 
CTRL-SHIFT-L: Load buffer contents from disk or tape. 
CTRL-SHIFT-Z: Zero (erase) buffer. 

Notice that some of these commands involve 
the manipulation of a buffer. A buffer is an area 
in memory set as ide to store data. If the buffer is 
open (CTRL-SHlFT-0), all the characters sent 
and received by your computer are stored in 
memory. The contents of the buffer can then be 
saved on disk or tape or sent to a printer. This 
feature lets you download (receive) text files and 
programs from remote computers. You can also 
upload (send) files to other computers. We'll dis
cuss these procedures in a momen t. 

The buffer is 30,720 bytes long (about 30K) 
on a Commodore 64, and 7860 bytes long (about 
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7.6K) on a VIC-20 with the 16K memory expan
der. The file you plan to upload or download 
must fit in the buffer, unless you handle it in 
pieces to be assembled later. If the buffer fills up 
when you' re downloading, a screen prompt asks : 
SAVE BUFFER, YES OR NO? If you a11 swer 110, 

the co 11te11ts of the buffer are erased. Pres CTRL-Q 
to continue your conversation with the other 
system. 

Terminal Options 
Option 7 on the main menu, TERMI AL OP
TIONS, controls some of the most useful features 
of Plus/Term. Here's what the terminal options 
submenu looks like: 

1. DIRECTORY (DISK) 
2. COMM TO COMM 
3. COMM TO ASCII 
4. WORD WRAP 
5. NORMAL SCREEN 
6. PRINT BUFFER 
7. LINEFEED WITH RETURN 

Option 1 (DIRECTORY) simply lets you call 
a disk directory without leaving Plus/Term. 

Options 2 and 3 (COMM TO COMM and 
COMM TO ASCII) toggle between each other. 
Option 3 is the default setting. Plus/Term nor
mally translates Commodore codes into ASCll 
and vice versa. If you select option 2, Plus/Term 
stops converting Commodore codes to ASCII. 
This is useful when communicating with other 
Commodore systems or when transferring files, 
as we'll see in a moment. Option 3 also lets you 
save or load key redefinitions with a tape or disk 
drive. After you've customized the keys as de
scribed below, select option 3 and follow the 
screen prompts. 

Options 4 and 5 (WORD WRAP and NOR
MAL SCREE ) also toggle back and forth to turn 
word wrap on or off. 

Option 6 (PRINT BUFFER) lets you access 
the most powerful features of Plus/Term. You 
can print the contents of the buffer on the screen 
or a printer, or send it through the RS-232 port 
(which may be connected to your modem or a 
serial printer). Whenever you're printing the 
buffer, you can pause the action by pressing the 
SHIFT key, slow it by pressing CTRL, or stop it 
by pressing the space bar. Since some printers 
may enter graphics mode if certain character 
codes are sent, you may need to modify the 
OPEN statement in line 1900 to Jock your printer 
into text mode. 

Option 7 (LINEFEED WITH RETUR ) lets 
you disable the linefeed character that normall y 
accompanies the RETUR character. Normally 
when you press RETURN, two things happen: 
The cursor jumps to the left side of the screen 
and also moves down a line. The downward 
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cursor movement is a linefeed. Some remote 
computers automatically send a linefeed when 
they receive a RETURN, so the extra linefeed is 
unnecessary. If option 7 is highlighted, the RE
TURN character will include a linefeed. Selecting 
this option toggles linefeeds on and off. 

Customizing Plus/Term 
We've already mentioned key redefinition briefly. 
This is a feature usually found only on the better 
terminal programs, and it requires some explana 
tion. Basically it lets you customize Plus/Term 
for communicating with a specific remote com
puter. To use this feature, select option 6 on the 
main menu. 

Here's why it's important. When Plus/ Term 
is in normal ASCII mode, all character you type 
are translated into the standard ASCII codes 
before they are sent over the phone line. This as
sumes that the other computer also is sending 
and receiving the same ASCII codes. But some 
computers occasionally depart from ASCII. For 
instance, some systems use ASCII code 127 as a 
delete character, ""hile pressing the I ST/DEL 
key on a Commodore 64 generates ASCII code 
20. The resu lt will be a failure to communicate. 

Plus/Term lets you redefine any key on the 
keyboard to send out any ASCII code you want. 
To redefine the INST / DEL key to send the 
ASCII code 127 that the other computer expects 
instead of the ASCII code 20, first you'd select 
option 6 from the main menu . The following 
submenu appears: 

CHANGE VALUES 
1. GOING OUT 
2. COMING IN 

Since you want to change the value you're 
sending out, select option 1. A screen prompt 
asks you to press the key you want to redefine; 
press I ST/DEL Plus/Term tells you that the 
key currently sends an ASCII 20 and asks you to 
type in the code you want. Type 127 and press 
RETURN. The main menu reappears. 

It's that easy. Now the INST/DEL key sends 
an ASCII 127 instead of 20. 

Two-Way Translating 
You're only half done, though. When Plus/Term 
sends the 127 over the phone line, the other 
computer will accept it as a delete key, all right. 
But then· the ·remote computer echoes the code 
back to your computer (we won ' t get into the 
technical reasons). Plus/Term knows that it's 
supposed to send a 127 instead of a 20, but it 
doesn ' t know how to translate the 127 coming 
back into the 20 that your computer recognizes 
as a delete key. Instead of deleting characters on 
your screen, pressing INST /DEL would make 
back-arrows appear. 
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The solution, as you may have guessed, is to 
customize Plus/Term further so it translates the 
key in both djrections. Select option 6 from the 
main menu again, then choose option 2 on the 
submenu (COMING IN). ow you can match 
the incoming code with the appropriate Com
modore code. When the program asks you which 
code you want to change, type 127. When it asks 
you for the new value, type 20. Pressing RE
TURN brings you back to the main menu. 

Don ' t forget that the function keys (except 
for f7, which calls the main menu) can also be 
redefined. If you want to save the new defi
nitions so you don' t have to repeat the process 
each time you run Plus/Term, select option 3 
from the terminal options menu as described 
above. 

Uploading And Downloading 
As we mentioned, one of Plus/Term's most 
powerful features is the ability to exchange files 
with other computers. 

Downloading is as simple as opening the 
buffer (CTRL-SHIFT-0 in terminal mode), clear
ing it out if necessary (CTRL-SH!FT-Z), and clos
ing it when you've received everyth ing you wa nt 
(CTRL-SHrFT-C). Then you can save the buffer 
on tape or disk by pressing CTRL-SHIFT-S, or 
print it out from the terminal options menu . 

Since the RS-232 routines share zero page 
locations with the tape input/ ou tput routines, 
tape users must be off-line to perform any type 
of tape I/O. 

To upload a file, reverse the process. Clear 
the buffer if necessary by pressing CTRL-SHIFT
Z; load the file you wish to tran mit by pressing 
CTRL-SHIFT-L; go to the terminal options menu 
and select option 6 (PRINT BUFFER); and send 
the file to the RS-232 port, where your modem is 
connected. 

However, there are some complications-im
posed by the computer, not the program. 
Transferring text files is easy: Usuall y they' re al
ready stored in ASCII format by the word 
processor, and they can be loaded into another 
word processor after the transfer is complete. But 
BASIC program files present a problem. 

Most computers, including Commodores, can 
store programs on tape or disk in two formats: 
ASCII and tokenized. Tokenized files are abbre
viated versions of ASCII fil es. A program must 
be tokenized before it wi ll run on a VIC or 64. 
Unfortunately, the VIC and 64 lack a command 
to load an ASCII file back into the computer and 
convert it to a tokenized file . After you transfer a 
program you won't be able to run it. 

The Tokenizer Solution 
To overcome this limitation, we've included a 
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short tokenizer utility (Program 4) which con
verts ASCII files to tokenized files. However, it 
only works if you have a disk drive . Therefore, if 
you're using a tape drive, you can upload BASIC 
programs with Plus/Term but not download 
them in a form your computer can execute . 

To convert a tokenized BASIC program file 
into an ASCII file for uploading, use the follow
ing procedure. First, before running Plus/Term, 
load the program you wish to transfer into the 
computer. Then type the following and press 
RETURN: 

OPEN 8,8,8,"0:FILENAME,P,W":CMD8:LIST (for disk] 
OPEN 8,1,8,"0:FILENAME,P,W":CMDB:LIST (for tape] 

(Replace FILENAME with your own filename, of 
course.) 

When the cursor returns, type the following 
and press RETURN: 

PRINT#B:CLOSEB 

The program has now been converted into a 
Commodore ASCII file which can be uploaded. 

Sending A File 
Now follow these steps: 

1. Run Plus/Term and enter terminal mode. 

2. Zero (erase) the buffer (press CTRL-SHIFT-Z). 

3. Load your file into the buffer (press 
CTRL-SHIFT-L). A screen prompt will ask you 
to enter the filename, and another prompt asks if 
you want to load from tape or disk. 

4. When the disk stops whirring (and the red 
busy light goes off), close the buffer (press 
CTRL-SHIFT-C). 

5. E tabli h your communications link with the 
remote computer (you could have done this dur
ing step 1, if desired). Notify the person at the 
other end of the line that you 're ready to send 
the program file. The other system must be set to 
receive Commodore ASCII. If the other person 
has Plus/Term, both of you should adjust your 
parameters for COMM TO COMM (selection 2 
on the terminal options menu described above). 
The person at the other end should then open 
and zero hi s buffer (CTRL-SHIFT-0 and 
CTRL- SHIFT-Z) . 

6. Now press the f7 key to exit terminal mode 
and reach the main menu. Select option 7 to call 
up the terminal options menu. Choose option 6 
(PRINT BUFFER) and send the file through the 
RS-232 port (where your modem is connected). 
After a while, you 'll be asked to press any key to 
continue. After you press a key, the transfer is 
complete . 

As the file is transmitted, it is listed on the 
screen of the remote computer. When the word 
READY appears, the upload is finished. The 
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buffer can then be closed (CTRL-SHIFT-C) and 
saved on tape or disk (CTRL-SHI FT-S). If the file 
i a BASIC program, remember to use the 
Tokenizer utility to convert it from ASCII to a 
tokenized file before running it. 

Using The Tokenizer 
Type in Program 4 with MLX. Use a starting ad
dress of 828 and ending address of 971 . 

To use the Tokenizer, load the file produced 
by MLX into memory. Type NEW, press RETUR , 
type the following line, and press RETURN : 

SYS 828,"0:FILENAME" 

(Substitute the filename for the file you w ish to 
tokenize .) 

The file should list on your screen and end 
with a syntax error. This is normal ; ignore the 
error. If the uploading/downloading process has 
been successful, you will have a ready-to-run 
BASIC program in memory that you can save on 
disk or tape . 

80-Column Compatibility 
Many mainframe computers expect communica
tions terminals to display 80 columns of text per 
line, so they format output in that fa shion. If you 
want an 80-column display, Plus/Term is 
compatible with the " Screen-80" program pub
lished in the September 1984 issue of COMPUTE! 's 
GAZETTE. 

There are only a few operating differences in 
80-column mode: Word wrap doesn't work, any 
information on the screen is erased when you 
leave terminal mode to access the menu, and you 
must restart the computer to switch back to 40 
columns. Otherwise, Plus/Term and Screen-80 
make a good team . 

Program 1 : Plus/Term BASIC Portion For 
VIC & 64 
Refer to "COMPUTE! 's Guide To Typing In Programs" 
before entering this listing. 

100 CLOSE2 :IF Q=0 THEN Q=l :LOAD"PLUS / TERM 
. ML", 8, 1 : rem 127 

110 POK E680,l:PRINT"(CLR)";:SYS 65517:IF 
(SPACE)PEEK(781)=22THEN L0=6144:QC=46 
08 :GOT0130 : rem 16 

120 LO= 50152:QC=52736 :rem 122 
130 FU = 787 :rem 18 
140 NA= 83l:RT$="(RVS)" :rem 148 
15 0 WL $ ( 1 ) = " ( RVS ) " : S B$ ( 1 ) = " ( RVS ) " : PA$ ( 1 ) = 

" (RVS)": DI$ ( 2) =" (RVS J" :CA$ ( 2) =" (RVS)" 
: FS$(l)="(RVS)" :rem 131 

160 POKE53281,12:POKE53280 ,12:P RINT"(CLR} 
(BLK }":POKE646,0:A$=CHR$(13)+"(DOWN } 
( ll2l RIGHT}" : rem 25 

170 PRINTCHR$ (14);CHR$(8) :rem 161 
180 IF PEEK (l85)<>99 THENFZ=l:GOT0200 

: rem 106 
190 SYSL0+6 :rem 149 
200 SYS65517:IF PEEK(781)=22THEN A$=CHR$( 

13) +" (DOWN}": GOT0220 : rem 39 
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210 A$=CHR$ ( 13) +" (DOWN}( ll2l RIGHT)" 
:rem 141 

220 IF FZTHENFZ=0 :GOT0540 : rem 11 
230 POKE53281 , 12: POKE53280 , 12: PRINT" ( CLR} 

";A$;"(2 RIGHT}PARAMETERS" :rem 59 
240 PRINTA$ ; "1. WORD LENGTH" ; A$ ;" 2. STOP 

(SPACE) BITS";A$;"3. BAUD RATE" ; 
:rem 94 

250 PRINTA$ ;"4. PARI TY "; A$ ;" 5 . DUPLEX ";A$ 
;" 6 . DEFINE KEY"; :rem 233 

260 PRINTA$;"7 . TERMINAL OPTIONS"; A$ ;" 8 . 
(SPACE}RETURN TO TERMINAL"; :rem 149 

270 PRINTA$ ; "9. RETURN TO BASIC" : rem 86 
280 GET Ml$:IF Ml$=""THEN 280 :rem 209 
290 IF VAL (Ml$)<1 OR VAL(Ml$)>9 THEN 280 

:rem 36 
300 ON VAL(Ml$) GOTO 310,450 , 540 , 710,860, 

970,1230,1760,1800 :rem 152 
310 REM WORD LENGTH : rem 118 
320 PRINT "(CLR}";A$;"(3 RIGHT} (6 DOWN}WOR 

D LENGTH" : r em 211 
330 PRINTA$;WL$(1);"(2 RIGHT}l. 8 DAT A BI 

TS" :rem 168 
340 PRINTA$; WL$ ( 2); " ( 2 RIGHT} 2 . 7 DATA BI 

TS" :rem 170 
350 PRINTA$;WL$ (3);"( 2 RIGHT}3 . 6 DATA BI 

TS " : r em 172 
360 PRINTA$;WL$(4) ;" (2 RIGHT}4 . 5 DATA BI 

TS" :rem 174 
370 POKE198,0 :rem 199 
380 GET MA$: IF MA$=" "THEN 380 : rem 2 4 3 
390 IF MA$=CHR$ ( 13) THEN200 : rem 145 
400 FORT= l TO 4 : WL$(T)="":NEXT :WL$(VAL( 

MA$))= " (RVS}" : rem 12 7 
410 IF VAL(MA$)<1 OR VAL(MA$)>4 THEN 380 

:rem 58 
420 POKE659 ,( PEEK(659)AND159)0R(VAL(MA$)* 

16) :rem 21 9 
4 30 POKEl 98, 0 : rem 196 
440 GOT0310 :rem 101 
450 PRINT"(CLR)";A$;"(RIGHT}(ll DOWN} STOP 

BITS "; SB$ ( 1) ; "1"; " (OFF} OR ";SB$ ( 2) 
;"2";"(0FF}7"; : rem 2 47 

460 POKE198 ,0 :rem 199 
470 GET MB$ :IF MB$=""THEN470 : rem 245 
480 IF MB$=CHR$(13)THEN200 :rem 146 
490 FORT= 1 TO 2:SB$(T)="": NEXT :S B$ ( VAL ( 

MB$ ))= "(RVS)" :rem 107 
500 IF VAL (MB$)<10R VAL(MB$)>2THEN470 

:rem 58 
510 IF VAL(MB$) =1THENPOKE659 ,(P EEK ( 659 ) AN 

Dl2 7):GOTO 530 :rem 139 
520 POKE659,PEEK(659)0Rl28 :rem 236 
530 POKE198,0 :GOT0450 :rem 209 
540 PRINT"(CLR}";A$;"(UP}(RIGHT }BAUD RATE 

S"; A$; BR$ ( 1) ; "1 • 50 BAUD"; : ren 20 
550 PRINTA$;BR$ (2);"2. 75 BAUD";A$;BR$(3) 

;"3. 110 BAUD"; :rem 73 
560 PRINTA$;BR$(4);"4. 134.5 BAUD "; A$;BR$ 

(5);"5. 150 BAUD"; :rem 229 
570 PRINTA$;BR$(6 );"6. 300 BAUD "; A$;BR$(7 

) ; '
07. 600 BAUD"; : rem 134 

580 PRINTA$; BR$ ( 8); "8. 1200 BAUD "; A$; BR$ ( 
9);"9 . 1800 BAUD "; :rem 242 

590 PRINTA$;BR$(10);"10 . 2400 BAUD ";A$; 
:rem 0 

600 MC $="":INPUT"ENTER S ELECTION" ; MC$ 
:rem 236 

610 IF MC$=" " THENMC$=STR$(PEEK(645)) 
:rem 254 

620 IF VAL(MC$)<10R VAL(MC$)>10THEN540 
: rem 108 



630 SYS6551 7:IFPEEK(781 )=22THEN POKE659,( 
PEEK(659 ) AND240 )0RVAL(MC$) :rem 171 

640 TM(l)=50:TM(2)=75:TM(3)=110:TM(4)=134 
.5:TM(5)=150:TM(6 )=300 :TM(7)=600 

:rem 200 
650 TM(8)=1225:TM(9)= 1800 :TM(l0)=2400 

:rem 199 
660 NT=l022730 /TM(VAL (MC$))*.5-100:POKE66 

2,NT / 256 :rem 207 
670 POKE661 ,( NT/2 56- INT (NT/2 56))*256:POKE 

645,VAL(MC$):CLOSE2 :rem 240 
680 OPEN2 ,2,3,CHR$(PEEK (659)) +CHR$ (PEEK(6 

60)) +CHR$(PEEK(66l) ) +CHR$(PEEK(662)) 
: rem 7 

690 FORT= 1 TO 10 : BR$(T) =" " : NEXT : BR$(PEE 
K(645)) = "{RVS}" :rem 200 

700 GOT0110 :rem 98 
710 PRINT II ( CLR) II; A$ ;" ( 5 DOWN} PARITY II; A$; p 

A$(1) ;"1. NO PARITY"; :rem 234 

720 PRINTA$ ;PA$( 2 );" 2 . ODD PAR SNT/RCVD"; 
: rem 37 

7 30 p RINTA$; PA$ ( 3) ; II 3. EVN PARITY" ; 
:rem 22 1 

740 PRINTA$ ; PA$(4) ;"4. MRK PAR SNT/ NO CHK 
: rem 130 

750 PRINTA$;PA$(5);"5. SPC PAR SNT / NO CHK 
"; :rem 129 

760 GET MD$: IF MD$= " "THEN 760 : rem 253 
770 IF MD$ =CHR$(13)THEN200 :rem 150 
780 FORT= 1 TO 5:PA$(T)="" : NEXT:PA$(VAL( 

MD$))= "{RVS}" : rem 106 
790 IF VAL(MD$) <10R VAL(MD$)>5THEN760 

: rem 78 
800 ON VAL(MD$)GOTO 810 , 820 , 830 , 840 

:rem 69 
810 POKE660 ,( PEEK ( 660)AND3l )OR 32:GOT0850 

: rem 64 
820 POKE660,(PEEK(660)AND3l)OR96:GOT0850 

: rem 75 
830 POKE660 , (PE EK(660)AND3l)OR160 : GOT0850 

: rem 116 
840 POKE660 ,( PEEK(660)AND3l)OR224 : rem 102 
850 GOT0 710 : rem 110 
860 PRINT "(CLR)";A$;"( 6 DOWN}(4 RIGHT}DUP 

LEX";A$; :rem 168 

870 IF PEEK(787)THENDI$(l) =" {RVS)" : DI$(2 ) 
="": GOT0890 : rem 66 

880 DI $(l)= "": DI$(2)="(RVS}" :rem 85 
890 PRINT DI$ ( 1) ;" 1 . FULL DUPLEX "; A$;DI$( 

2) "2. HALF DUPLEX " : rem 228 
900 GET ME$ : IF ME$='"'THEN900 :rem 247 
910 IF ME$ =CHR$(13)THEN200 :rem 147 
920 FORT= 1 TO 2 : DI$(T) ="": NEXT : DI$(VAL( 

ME$) )= "(RVS) " : rem 92 
9 30 IF VAL (ME$)< 10R VAL(ME$)>2THEN900 

:rem 69 
940 IF VAL ( ME$)=1THENPOKE660 , PEEK ( 660)AND 

239:POKEFU,l : GOT0960 : rem 160 
950 POKE660 , PEEK(660)0Rl6 : POKE FU , 0 

: rem 15 
960 GOT0860 : rem 118 
970 PRINT"{CLR j ";A$"(6 DOWN)CHANG E VALUE S 

11 
; A$ ; : rem 15 9 

980 PRINT"!. GOING OUT "; A$ ; "2. COM ING I N" 
: rem 75 

990 GET MF~ : IF MF$=" " THEN990 :rem 11 
1000 IF MF$=CHR$ ( 13)THEN200 :rem 187 
Hll0 IF VAL(MF$)<10RVAL(MF$)>2THEN990 

: rem 118 
1020 ONVAL(MF$)GOTO 1030 , 1120 : rem 56 

1030 PRINT" (CL R}(8 DOWN)";"PRESS THE KEY 
(SPACE)YOU WANT TO CHANGE" : POKE198 ,0 

:rem 109 
1040 GET KY$: IF KY$=" "THEN1040 : rem 115 
Hl50 K'::' = PEEV-( QC+256+ASC( KY$)) :rem 148 
1060 PRINT" {4 DOWN}THAT SENDS A CHR$("; 

:rem 47 
1070 PRINTRIGHT$(STR$(KY) , LEN(STR$ (KY))- l 

)+")" :rem 190 
1080 INPUT"( 4 DOWN}REPLACE WITH "; RK$ 

:rem 21 
1090 IF VAL( RK$ )>255THEN 1030 : rem 27 
1100 POKEQ C+2 56+ASC(KY$) , VAL(RK$):rem 137 
1110 GOTO 200 : rem 142 
1120 INP UT"(CLR}(8 DOWN)CODE TO CHANGE" ;! 

C$ : rem 2 
1130 IF IC$=" "THEN970 : rem 84 
1140 IF VAL(IC$) >2550RVAL(IC$)=0 THEN 112 

0 : rem 248 
1150 PRINT"(4 DOWN)NOW A CHR$("; :rem 117 
1160 IC= PEEK(QC+VAL(IC$)) :rem 170 
1170 PRINTR I GHT$(STR$(IC) , LEN(STR$ (IC))-l 

)+")" : rem 143 
1180 INPUT "{ 4 DOWN)CHANGE TO CHR$ ";NK$ 

:rem 3G 
1190 IF NK$= " "THEN970 : rem 103 
1200 IF VAL ( NK$)>255 THEN 1120 : rem 16 
1210 POKE QC+VAL( IC$) , VAL( NK$) : rem 1 79 
1220 GOT0200 : rem 144 
1230 PRINT "{CLR}";A$;"{4 DOWN}(4 RIGHT)O 

PTIONS" ; A$;"1 . DIRECTORY (DISK)"; 
: rem 23 

1240 PRINTA$;CA$(1);"2 . COMM TO COMM "; 
:rem 51 

1250 P RINTA$ ; CA$ ( 2) ; " 3 . COMM TO ASCII "; 
: rem 115 

1260 PRINTA$ ; FS$( l ); "4. WORD WRAP" ; 
: rem 199 

1270 P RINTA$; FS$ ( 2) ; "5 . NORMAL SCREEN "; 
: rem 221 

1280 PRINTA$;"6. PRINT BUFFER"; :rem 34 
1290? PRINTA$;RT$ ;"7. LINEFEED W/ RETURN " 

:rem 73 
1300 GET OP$ : IF OP$=""THEN 1300 : rem 103 
1310 IF OP$=CHR$ ( 13 )THEN200 : rem 203 
1320 IF VAL ( OP$ )= 2THENCA$( l)="( RVS)" : CA$( 

11 112) = :rem 141 
1330 IF VAL ( OP$) =3THENCA$(2) ="( RVS) ":CA$( 

l)= "" :rem 143 
1340 IF VAL(OP$)=4THENFS$(l)="(RVS}" : FS$( 

2)="" :rem 18 7 
1350 IF VAL ( OP$)=5THENFS$ (2)="( RVS}" : FS$ ( 

l)= "" :rem 189 
1360 IF VAL(OP$) =7 THEN POKE 680 ,-( PEEK (6 

80)=0) : rem 235 
1370 IF PEEK(680)THENRT$="(RVS}" : GOT01390 

:rem SB 
1380 RT$="" : rem 23 
1390 IF VAL(OP$)<10R VAL(OP$)>7THEN130 0 

:rem 192 
1400 ON VAL(OP$)GOTO 1410 , 1540 , 1550 ,1 780 , 

1790 , 1810 , 1230 : rem 38 
1410 p RI NT II { CLR) II : OP EN l , B , 0 , "$ 0" :rem 75 
1420 GET U ,T$,T$ : rem 67 
1430 GET #l , T$,T$ : rem 68 
1440 S=ST:IF S <>0 THENCLOSEl:GOTO 1500 

:rem 213 
1450 GET # l,LU$, HI$: :rem 10 
1460 LU =ASC(LU$+CHR$ (0 ) ): HI =ASC(HI$+CHR$( 

0)):LN=LU+HI*256:LN$=MID$(STR$(LN),2 
) :rem 244 
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1470 PRINTLN$+" "; :rem 193 1920 IF PEEK(653)=1 THEN1920 :rem 216 
8$= 11111480 GETIU,8$:IF THEN PRINT:GOT0143 1930 IF PEEK(l97)=60THENFORT=0T00:rem 192 

0 :rem 58 1940 IF PEEK(653)=4 THEN FOR J= 1 TO 1000 
1490 PRINTS$; :GOT01480 : rem 60 : NEXT : rem 141 
1500 OPEN15,8,15:INPUT#l5,EN,EM$,ET,ES:CL 1950 IF ZE = 2 THENPRINT#2,CHR$(PEEK(T)); 

OSE15:IF ENTHENPRINTEN;EM$;ET;ES :GOT01970 : rem 68 
: rem 42 1960 PRINT#5,CHR$(PEEK{T)); : rem 56 

1510 PRINT" {RVS }PRESS RETURN TO CONTINUE 1970 NEXT : rem 16 
{OFF}" : rem 177 1980 IF ZE<>2 THEN PRINT #5 :CLOSE 5 

1520 GET T$:IF T$<>CHR$(13)THEN1520 :rem 165 
:rem 136 1990 POKEl 98, 0: p RINTA$; II PRESS ANY KEY TO 

1530 GOT01230 : rem 200 (SPACE}CONT" :rem 224 
1540 POKE NA,l :GOT01230 :rem 30 2000 GET J$ : IF J$=" "THEN2000 : rem 185 
1550 POKENA, 0 : rem 229 2010 GOTO 1230 :rem 194 
1560 PRINT II { CLR} {6 DOWN} II; A$; II ASCII OPT IO 

NS";A$;"1. LOAD CONFIG"; :rem 217 
1570 PRINTA$;"2. SAVE CONFIG";A$; :rem 94 Program 2: Plus/Term ML Portion For 64 
1580 PRINT" 3. RETURN TO MENU " : rem 184 Refer to the " MLX" article before entering this listing. 
1590 GET CN$ :IF CN$=" "THEN1590 : rem 97 
1600 IF VAL(CN$)<10RVAL(CN$)>3THEN1590 50152 : 032,075,204 , 076,251,196,042 

:rem 165 50158 : 169 ,000,141,100,196,141,217 
1610 ON VAL(CN$)GOT01620 ,1 630 , 1640 :rem 61 50164 :103,196,141,084,205,133,082 
1620 GOSUB 1650:SYS PEEK(764)+256*PEEK(76 50170 :002,141,191,002,141,063,022 

5):GOSUB1740:GOT01230 : rem 46 50176 :003,169,231,141,252,002,030 
1630 GOSUB 1650 :SYS PEEK (766)+256*PEEK{76 50182 :169,204,141,253,002,169,17 6 

7):GOSUB1740:GOT01230 : rem 51 50188 :008,141,254,002,169 ,205,023 
1640 GOT01230 :rem 202 50194 : 141 ,2 55,002 , 169 , 001,141 , 215 
1650 PRINT"(CLR}";A$;"(RVS}D{OFF}ISK OR 50200 : 021,208,169 , 006 ,1 41 , 033 , 090 

(RVS}T(OFF}APE";A$; :rem 104 50206 :208,173,038,003,201 ,2 10,095
1660 GET DV$:IF DV$<> 11 T 11 ANDDV$<> 11 D"THENl6 50212 :208,015 ,173,039,003,201 ,1 63 

60 : rem 147 50218 :002,208,008, 169,001 ,141,059
1670 INPUT"FILENAME"; FI$ : rem 209 50224 :094,205,076,127,196,169,147
1680 IF LEN(FI$ )>16 THEN 1670 :rem 227 50230 :000,141,094,205,169,004,155
1690 IF LEFT$(DV$ ,l) ="D"THEN D=8:GOTO 171 50236 : 141,136,002 , 169,023,141,160 

0 :rem 3 50242 :024,208,169,003,013,002,229
1700 D=l :rem 122 50248 :221,141,002,221,169,003,061 
1710 FORT= 684 TO 684+LEN(FI$)-l:POKET,A 50254 :013,000,221 ,1 41 , 000 ,221,162 

SC(MID$(FI$,T-683,l)):NEXT : rem 203 50260 :120,169,051 ,1 33 , 001 ,169,21 5 
1720 POKE679,D:POKE763,D:POKE681,LEN(FI$) 50266 :208,141,101,196 ,1 41,104,213 

:POKE682 ,172:POKE683,2 :rem 214 50272 :196,160,000,185,255,255,123 
1730 RETURN :rem 171 50278 :153,255,255,200,208,2 47,140
1740 OPEN15,8,15:INPUT#l5 ,EN,EM$,ET,ES:CL 50284 : 238,101,196,238 , 104,196,157

OSE15:PRINT:IFENTHENPRINTEN;EM$;ET;E 50290 :173,104,196,201,224,208,196s :rem 247 50296 :234,169,055,133 ,001,088 ,03 2
1750 FOR T=l TO 1500:NEXT :RETURN :rem 114 50302 :152, 162,064,157,064,003,216
1760 PRINT"(CLR}":SYSLO :rem 6 50308 :202,016,250,169,255,141,141
1770 GOT0200 :rem 154 50314 :085,003,169,013,141,248,0291780 POKE703,0 : GOT01230 :rem 46 50320 :007,032,168,196, 169 ,000,2041790 POKE703 ,l:GOT01230 : rem 48 

50326 :141,194,002,133,055,141,0481800 END : rem 160 
50332 :019,003,169,038,133,056,0621810 BY=PEEK(706)+256*PEEK{707)-(PEEK(55) 
50338 :1 41,195,002,076 , 008,197,013+2 56*PEEK( 56)) : p RINT" ( CLR} {DOWN} II; A$ 
50344 :160,255,152,192,219,176,042;BY; :rem 76 
50350 :024,192,193,144,006,056,0211820 PRINT"BYTES IN BUFFER";A$;:PRINT" TO 
50356 : 233 , 128,076,201,196,192,182TAL BYTES"; : rem 160 

1830 PRINT(PEEK(249)+256*PEEK(250))-(PEEK 50362 :065,144,012,192,096,176, 103 
(55)+256*PEEK(56)) :rem 239 50368 :006,024,105,032 ,076,201,124 

1840 PRINTA$;"PRINT TO" :rem 110 50374 :196,169,000,153,000,207,155 
1850 PRINTA$;"1. RETURN";A$;"2. RS232 ";A 50380 :136,192,255,208,217,160,092 

$;"3. SCREEN";A$;"4. PRINTF.R"; 50386 :255,152,192,128,176,024,113 
:rem 89 50392 :192,096,144,006,056,233,175 

1860 GET ZE$ : ZE=VAL(ZE$):IF ZE<lOR ZE>4 T 50398 : 032,076,242,196,192,065,001 
HEN 1860 : rem 4 50404 :1 44,012,192 ,091,176,008,083 

1870 PRINT"(CLR}":IF ZE=l THEN1230 50410 :024,105,128,076,242,196,237 
:rem 255 50416 :1 69 ,000 ,153,000,206,136,136 

1880 IF ZE=2 THEN 1910 :rem 104 50422 :192,255,208,217,096,174,108 
1890 IF BY=0THEN1990 : rem 107 50428 :094,205,240,008,169,147,091 
1900 OPEN5,ZE :rem 252 50434 :141,085,205,032,248,201,146 
1910 FOR T = PEEK(55)+256*PEEK{56)TO(PEEK 50440 :032,048,200,032,204,255,011 

{706) +256*PEEK(707)) -l:POKE212,0 50446 :032,228,255,201,000,208,170 
: rem 187 50452 :003,076,202,197,141,107,234 
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50458 
5046 '4 
50470 
50476 
50482 
50488 
50494 
50500 
50506 
50512 
50518 
50524 
50530 
50536 
50542 
50548 
50554 
50560 
50566 
50572 
50578 
50584 
50590 
50596 
50602 
50608 
50614 
50620 
50626 
50632 
50638 
50644 
50650 
50656 
50662 
50668 
50674 
50680 
50686 
50692 
50698 
50704 
50 7 10 
5071 6 
50722 
50728 
50734 
50740 
50746 
50752 
50758 
507 64 
50770 
50776 
50782 
50788 
50794 
50800 
50806 
50812 
50818 
50824 
50830 
50836 
50842 
50848 
50854 
50860 
50866 
50872 

:205,201,136,208,006,072, 086 
:032,175,203,104,096,174,048 
:141,002,224,005,208,115,221 
: 201,015,208,011,162,001,130 
:142,098,205,032,248,197,204 
:076,202,197,201,003,208,175 
: 011 , 169,000 , 141,098,205,174 
: 032,028 , 198,076,202,197,033 
:201,026,208,016, 169,000 , 182 
:141,194,002,165,056,141,011 
:195,002,032 ,066 , 198 , 076,143 
:202,197,201,019 ,208,006 ,1 57 
:032,124,198,076,202,197,159 
:201,012,208 , 006 , 032,185,236 
:199, 076 ,202, 197 ,2 01 , 002 ,219 
:208 ,006 ,23 8 ,033,208 , 076,117 
:202,197,201,011,208,006,179 
:238,134 , 002,076 , 202,197 , 209 
:201,006 , 208,006,238,032,057 
:208,076 , 202 , 197,201,021,021 
: 208,011,173,024,208,073,075 
:002,141,024,208,076,202,037 
:197, 162,002,032,201,255,239 
:173,107,205,072,168,174,039 
:063,003,208,006,185,000,l23 
:207,076,182,1 97 , 104 , 072,246 
: 032 , 210,255,104 ,1 72,019 , 206 
:003,208,011,141,085,205 , 073 
: 072 , 032 ,204,255,104, 032,125 
:106,201,032,048,200,032,051 
:204,!55, 162 , 002 ,032, 198 ,035 
:255, 032 ,228 ,255 ,201 ,000,1 59 
:208, 003 ,076, 008 ,197, 1 74,116 
:063,00 3 ,208,006 ,041,127,160 
:1 68 ,1 85,000,206,141,085,247 
:205, 072 , 032 ,20 4 ,255, 104 , 084 
:032, 106,201,076,008,197,094 
:160,000,152,072,185 , 013 , 062 
:198,141,085,2 05 ,032, 248 ,1 39 
: 201,104,168,200,192,015 , 116 
: 208,238,096,013,091,066,210 
: 085,070,070,069,082,032,168 
:079,080 ,069 ,0 78 , 093,013 ,178 
: 160, 000 , 152 ,072 ,185 , 049 , 134 
:198, 141 , 085 , 205,032,248,175 
:201,104 ,168,200,192, 017 ,154 
:208,238,096,013,091, 066 ,246 
: 085,070,070,069,082,032,204 
:067,076, 079 , 083 ,06 9 , 068 ,2 44 
:093,013,160, 000 , 152 , 072 , 042 
:1 85 ,087,198,141,085,205 ,203 
: 032 ,248 ,201,10 4 ,16 8 ,200 ,00 5 
:192, 01 7,208, 238 ,096 , 013 ,078 
: 091 , 066 , 085 , 070 ,07 0 , 069 , 027 
:082,032, 090 ,069,082,079, 016 
:069,068 , 093 , 013 ,160, 000 ,2 47 
: 152,072,185,236,199,141,067 
: 085 ,20 5,032,248,201,104,219 
:168,200,192,014,208,238,114 
:1 60 , 000 , 152 ,072,185,2 51 , 176 
: 199 , 141 , 085 , 205 ,032, 248 , 016 
:201,1 04 , 168 , 200 ,192,013, 246 
: 208 , 238,032 , 228 ,2 55,240,063 
:251,201,089,240,007,201,113 
:078,208 ,243,076,106,199,040 
: 169,00 0 ,141, 095 ,205,160,162 
:000 , 152,072,1 85 , 009,200,016 
: 141,085 ,205,032,248 , 201,060 
: 104,168,200, 192 ,011,208,037 
:238, 032 ,204,255,160 , 000 , 049 

50878 
50884 
50890 
50896 
50902 
50908 
50914 
50920 
50926 
50932 
50938 
50944 
50950 
50956 
50962 
50968 
50974 
50980 
50986 
50992 
50998 
51004 
51010 
51016 
51022 
51028 
51034 
51040 
51046 
51052 
51058 
51064 
51070 
51 076 
51082 
51088 
51094 
51100 
51106 
51112 
51118 
51124 
51130 
51136 
51142 
51148 
51154 
51160 
51166 
51172 
511 78 
51184 
51190 
51196 
51202 
51208 
51214 
51220 
51226 
51232 
51238 
5124 4 
51250 
51256 
51262 
51268 
51274 
51280 
51286 
51292 

: 140,101,205,032,048,200,148 
: 032 ,228 ,255,201,000,240 ,12 8 
: 246 ,201,013,2 40 , 048,201,127 
:020 , 208,011,172,101,205,157 
:240 , 233 , 206,101,205,076,251 
:239,19 8 ,201,031, 144,223 ,232 
:201,091,176,219,172,101 , 162 
:205,153,238,002,238,101,145 
:205,141,085,205,032,248,130 
:201,172,101,205,192,016,107 
:240,197,076,193,198,172,046 
:101,205,140,099,205,160,142 
:000,185,020,200,141,085,125 
:205,140,100,205,032,248 ,17 4 
:201,172, 100 ,205,200,192,064 
:014,208 , 236,032 , 228,255,229 
:240,251,201,084,240,007,029 
:201,068,240,008,076,027,144 
:199,162,001,076,050,199,217 
:162,008,169,010,160,000,045 
:032,186,255,173,099,205,236 
:162,238,160,002,032,189,075 
:255,169,000,141,021,208,092 
:169, 147,032,210 ,255,169, 030 
: 147,1 41 ,085,205,032,248,l 68 
:201,174,095,205,208,029,228 
:169,000,141,021,208 ,174 ,035 
:194,002 , 172 , 195 ,002,169, 062 
:055,032,216,255,165,055,112 
:141,194,002,165,056,141,039 
:195,002,076,142,199,169,129 
:000 , 166 ,055,164,056,032,081 
:213,255, 142,194,002,140 ,048 
:195,002,162,000,134,055,168 
:160, 038 , 132,056,169,001 , 182 
:141,021,208,169,000,162,077 
:064,157,064,003,202,016, 144 
:250,169,255,141,085,003,035 
: 160,003 ,185, 181,199 , 141,007 
:085,205,152,072,032,248,194 
:201,104,168,136,016,240,015 
:096,013,075,079,013,160,104 
:000,140,101,205,1 85 ,034,083 
:200,141,085,205,032,248,079 
:201,238,101,205,172,101,192 
:205,192,014,208,234,032,065 
:228,255,201,000,240,249,103 
:201,089,240,007,201,078,008 
:240,138,076,209,199,162,222 
:001,141,095,205,032,165,099 
:198,096,013,091,066,085,015 
:070,070,069,082,032,070,l21 
:085,076,076,093,013,0 13,090 
:083,065,086,069;032,089,164 
:032,079,082,032,078,063,112 
:013,013,070,073,076,069,06 6 
: 078,065,077,069,058 , 013 , 118 
:013,084,065 , 080 ,069, 032,107 
:079,082,032,068,073,083,187 
: 075 , 013,013 , 076,079,065,097 
: 068,032,089,032,079,082,164 
:032,078,063,013,174,094,242 
:205,240,006,162,000,141,036 
: 021,208,096,173,054 ,205, 045 
:048,015,201,040,144,024,022 
:1 69,000,141,054,205 ,23 8,107 
:055,205,076,092,200,238,172 
:054,205,206,055,205,048,085 
: 023 , 169 ,039,141,054,205,205 
:173,055,205,048 ,013,201,01 9 
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51298 :025,144,012,206,055,205,233 
51304 :032,234,232,07 6,113,200, 223 
51310 :238,055,205,169,000, 141 ,150 
51316 :051,205,173,054,205,010,046 
51322 :010, 141 ,050,205,014,050,080 
51328 :205,046 ,05 1 ,20 5 , 024 , 173 ,06 4 
51334 :050,205,105,024,1 41 ,000,147 
51340 :208,173,051,20 5 , 105 ,00 0 ,114 
51346 :141, 016 ,208,173,055,205,176 
51352 :010,010,010, 141,086,205,102 
51358 :024,173,086,205,105,050,033 
51364 :141,001,208,165,162,201,018 
51370 :014,144,013,133,162,173,041 
51376 :033,208,041,015,141,039,141 
51382 :208,076,192,200,173,134,141 
51388 :002,141,039,208,165, 162, 137 
51394 :201,028,144,004,169,000,228 
51400 :133,162,172,055,205,185,088 
51406 :240,236,133,209,185,056 ,2 41 
51412 :205,133,210,096,172,054 ,05 8 
51418 :205,177,209,201,032,208,226 
51424 :003,076,105,201,162,000,003 
51430 :177,209,157,169,003,072,249 
51436 :024,165,210,105,212,133,061 
51442 :210,177,209,157,129,003,103 
51448 :056,165,21 0 ,233,2 12 , 133 ,233 
51454 :210,136,232,224,039,240,055 
51460 :011,104,201,032,208,220,012 
51466 :142,053,205,076, 020 ,201,195 
51472 :104,076,105,201, 174 ,053 ,217 
51478 :205,200, 169,032 , 145,209,214 
51484 :200,202,208 ,248 , 173,05 5 ,090 
51490 :205,201,024,208,006,032,198 
51496 :234,232,206,055,205,238,186 

51502 :055,205,169,000,141,054,158 
51508 :205,174,053,205,168,202,035 
51514 :202, 189 ,169,003,141, 083 ,077 
51520 :205,024,165,210,105,212,217 
51526 :133,210,189,129,003,1 41,107 
51532 :134,002,072,152,072,138,134 
51538 :072,032,093,202,104,170,243 
51544 :104, 168 ,1 04,056 ,1 65 ,210,127 
51550 :233,212,133,210,200,202,004 
51556 :016,213,206,054,205,096,122 
51562 :174,098,205,208,003,076,102 
51568 :248,201,160,000,141,085,179 
51574 :205,166,251,142,096,205,159 
51580 : 166 ,252,142,097,205,174 ,136 
51586 :194,002,134,251,174,1 95 ,056 
51592 :002,134,252,145,251,072,224 
51598 :174,096,205,134,251,174,152 
51604 :097,205,134,252,056,165,033 
51610 :249,237,194,002,141,088,041 
51616 :205, 16 5,2 50 ,237,195,002 , 190 
51622 :013,088,205,208,021,162,095 
51628 :002,032,201,255,169,019,082 
51634 :032,210,255,032,204,255,142 
51640 :032,104,198,032,066,198,046 
51646 :104,096,104,201,020,240,187 
51652 :011,238,194,002,208,046,127 
51658 :238,195,002,076,248,201,138 
51664 :141,085,205,173,194,002,240 
51670 :229,055,141,088,205,173,081 
51676 :195,002,229,056,013,088,035 
51682 :205,240,019,072,056,173,223 
51688 :194,002,233,001,141,19 4 ,229 
51694 :002,173,195,002,233,000,075 
51700 :141,195,002,104,173,085,176 
51706 :205,174,094,205,240,072,216 

51712 
51718 
51724 
51730 
51736 
51742 
51748 
51754 
51760 
51766 
51772 
51778 
51784 
51790 
51796 
51802 
51808 
51814 
51820 
51826 
51832 
51838 
51844 
51850 
51856 
51862 
51868 
51874 
51880 
51886 
51892 
51898 
51904 
51910 
51916 
51922 
51928 
51934 
51940 
51946 
51952 
51958 
51964 
51970 
51976 
51982 
51988 
51994 
52000 
52006 
52012 
52018 
52024 
52030 
52036 
52042 
52048 
52054 
52060 
52066 
52072 
52078 
52084 
52090 
52096 
52102 
52108 
52114 
52120 
52126 

:162,000,142,021,208,201,222 
:01 3,240,008,162,001, 142 ,060 
:244,173,076,043,202,162,144 
:001,142,244,173,072,120,002 
:162,054,134,001,032,21 0 ,105 
:164, 032 ,068,168,032, 125 ,10 7 
: 164 ,162,0 55 ,134,001,088 , 128 
: 104 ,174,102,205,134,251,244 
:174,103,205,134,252,032,180 
:210,002,166,251,142,102,159 
:205,166,252,142,103,205,l09 
: 162,000,142,244,173,096,115 
:173,085,205,201,032,144,144 
:091,201,127,144,007,201,081 
:160,176,003,076,170,202 ,103 
:032,065,203,172,055,205,05 4 
:185,240,236,133,209,185,004 
:056,205,133,210,172, 054 ,164 
:205, 173 ,084,205 ,240 , 010 ,00 1 
:173,083 ,2 05,009 ,128,1 45 ,089 
:209,07 6 ,129,202,173,083,224 
:205,145, 209,024,165,210,0 60 
:105,212,133,210,173,134,075 
:002,145,209,056,165,210,157 
:233,212,133,210 ,173,054 , 135 
:205,201,039,208,008,174,217 
:191,002,208,003,032,216,040 
:200,238,054,205, 032 ,048,171 
:200,096,173,085,205 ,201,10 4 
:032,176,074,201,010,208,107 
:003,23 8,055,205 , 201 ,0 13 ,127 
:208, 005 ,072,032,1 55,203 , 093 
:104,201,014 ,208 , 010,072 ,03 3 
:169,002,013,024, 208 ,141,24 3 
:024,208,104,201,017,208,198 
: 003 ,238,055,205 ,2 01 ,0 18 ,1 62 
:208,005,162 ,001,142,084,050 
:205, 201,019,208,008 , 162,001 
:000,142,054,205,142,055,058 
:205,201,020,208, 005,072 ,17 7 
:032,085,203,104,201 , 029,126 
:208, 003 ,238,054,2 05 ,2 01 ,131 
:141,208,00 5 , 072 , 032 , 155 ,09 7 
:203, 104,201,142,208,010 ,102 
:072,173,024,208,041,253,011 
:141,024,208,104,201,1 45 ,069 
:208,003,206,055,205,20 1,130 
:146,208,005,162, 000,142 ,177 
:084 ,205 ,201,14 7 , 208 , 016 ,125 
:072,032,068 ,229, 169 ,000,096 
:141,054,205,141 ,055 ,2 05 , 077 
:032,048,200,104,201,157,024 
:208,003,206,054,205,032,252 
:048,200,096,173,085,205 , 101 
: 072 ,041,128 ,0 74 , 141 ,087,099 
:205, 104 ,041,063, 013 ,087,0 75 
:205,141,083,205,096,172,214 
:055,205,185,240,236,133,11 6 
:209,185,056,205,133,21 0 ,06 6 
:172,054,205,240,051,056,108 
:169,039,237,054,205,170,210 
: 177,209, 136,145 ,209,200,162 
:024,165,210,105,212,133,197 
:210,177,209,136,145,209,184 
:056,165,210,233,212,133,113 
:210,200,200,202,224,255,145 
:208,224,169,032,160,039, 204 
:145,209,206,054,205,032,229 
:048,200,096,174,168,002,072 
:240,003,238,055,205,169,044 
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52132 
52138 
52144 
52150 
52156 
52162 
52168 
52174 
52180 
52186 
52192 
52198 
52204 
52210 
52216 
52222 
52228 
5 22 34 
52240 
52246 
52252 
52258 
52264 
52270 
52276 
52282 
52288 
52294 
52300 
52306 
52312 
52318 
52324 
523 30 
52336 
52342 
52348 
52354 
52360 
52366 
52372 
523 78 
52384 
52390 
52396 
52402 
52408 
52414 
52420 
52426 
52432 
52438 
52444 
52450 
52456 
52462 
52468 
52474 
52480 
52486 
52492 
52498 
52504 
52510 
52516 
52522 
52528 
52534 
52540 
52546 

:000,141,054,205,141,084 ,021 
:205,032, 048 ,200,096,173,l56 
:094,205,240,003,076,074,l00 
:204,174,054,205,140,090,025 
:205, 172,055, 205,140,089,030 
:205,162,002,032,201,255,02 7 
:169,019,032,210,255,032,l49 
:204,255, 169 ,216,141,229,140 
:203,169,000,141,228,203,132 
:168,141,231,203,169,176,026 
:141,232,203,185,255,255,2 15 
:153,255,255,056,173,228,070 
:203,233,232,141,088,205,058 
: 173 ,229,203,233,219,0 13,032 
:088 ,205,240,017,238,228,240 
:203,238,231,203,208,223,024 
:238,229,203,238,232,203,067 
:076,227,203,169,000,141,058 
:021,208, 169 ,192,141,136, 115 
:002,1 73 , 000,221 , 041 , 252,199 
: 141 ,000,221,173,024,208,027 
:041,015,141,024,208,173,124 
:033,208,141,091,205,173,123 
:032,208, 141 ,092,205,173,1 29 
:13 4 ,002, 141,09 3 ,205,160 ,019 
: 024 , 185,217,000 ,1 53,000 , 125 
:1 80 ,185,000,181,153,217,212 
:000,136, 016 ,241,096,173,220 
:094,205,208,250,169,176,154 
:141,11 9 , 204 ,169, 000,141 ,088 
:118 ,20 4,168 , 162 , 002 ,032, 006 
:201,255,169,017,032,210,2 10 
: 255 , 032,204, 255,14 1 ,12 1 ,084 
: 204,169 ,216,141,122,204 , l38 
:120,169, 054,133 ,001,185, 006 
:255,255,1 53 ,255,2 55 ,056,067 
: 173,1 21,204,233,233,141 ,205 
: 088 ,205,173,122,204,23 3,131 
:219,013,088,205,240,034,167 
:238,118,204,238,121,204,241 
:2 08 , 223,238 ,119,20 4 ,23 8 , 098 
:122,204, 076 ,117, 204 , 160 , 013 
: 024,185 , 217 ,000 , 153,000 , 227 
:181,185,000,180,153,217,058 
:000,136,016,241,169,055,021 
:133,001,088,173,091,205,l01 
:141,033,208,173,093,205,013 
:141,134,002,173 ,092,205,l69 
: 141 ,032, 208 , 169 , 004 , 141,123 
: 136 ,002,169,001,1 41,021 , 160 
:208,169,003,013,002,221,056 
:141,002,221,169,003,013,251 
:000,221,141,000,221,169,204 
:023,1 41,024 ,208,0 96 ,173, 123 
:167,002, 174,251,002 ,160, 220 
:001,032,186,255,173,169,0 30 
:002,162,172,160,00 2 ,032,006 
:189,255,169,000,170, 160 , 169 
:206 ,032,213 ,255,032,1 47 , 117 
: 199 ,096, 173 ,167,002,174, 049 
:2 51 ,002,1 60 ,001,032,186,l 32 
:255,173, 169 ,002, 162 ,172,1 83 
:160,002,032,189,255, 169,063 
:206,133,254,169,000,133,15 7 
:253,169,253,162,2 55 ,160,008 
:207,032,216,255,032,147,1 63 
: 199 ,09 6 ,000,000,000,000,087 
:000,000,004,004,004,004,070 
:004,004,004,005,005,005,087 
:005,005,005,006,006,006,099 

52552 :006,006,006,006 ,007,007,ll0 
52558 :007,007,007,013,013,0 13 ,138 

Program 3: Plus/Term ML Portion For VIC 
Refer to the "MLX" artic le before entering this listing . 

6144 : 032 ,023,032,076,200,02 4 ,13 1 
6150 :169,016,141,136,002,169,l27 
6156 :194,141 ,005 ,144,169,14 0 ,0 37 
6162 :141,252,002,169,032,141,243 
6168 : 253 ,002,169,171,141,254,246 
6174 :002,169,032,141,255,002,l l9 
6180 :169,001,14 1 ,102,033,032,002 
6186 :120,028,169,147, 141 ,093, 226 
6192 :033,032,252,029,169,000,051 
6198 :141,091,033,133,055,169,l 64 
6204 :064,133,056,169,035,13 3 ,1 38 
6210 : 044,169 ,000,141,191,002,l01 
6216 :141,107,033,141,000,035,017 
6222 : 169 ,000, 141 , 063 ,003,03 2 ,2 30 
6228 : 117,024 ,169,000,141,09 2 ,11 5 
6234 :033,141,093,033,141,094,113 
6240 : 033 ,169,000,141, 019 ,003,205 
6246 : 165 ,05 5 ,141,1 94 ,002,1 65 , 056 
6252 : 056 ,1 41 , 195,002 , 076,200 , 010 
6258 : 024 ,006, 016 ,160,255,1 52 , 215 
6264 :192 ,219,176,024,192,1 93,092 
6270 :144,006,056,233, 128 ,076, 001 
6276 : 150,024 , 192,065 , 144 ,0 12 , 207 
6282 : 192 ,096,176, 006,024 ,105 , 225 
6288 :032,07 6,150 ,024 ,1 69 ,000,083 
6294 : 153 ,000,019,1 36 ,1 92 ,255, l37 
6300 :208 ,217, 160 ,2 55 ,1 52 , 192 , 060 
6306 : 128 ,176, 024 , 192,096 , 144 , l54 
6312 :006,056,2 33,032,076,191,250 
6318 :024,1 92 ,065, 144 ,012, 192 , 035 
6324 :091,176,008,024,105,128,200 
6330 :076,191, 024,169 , 000 ,1 53 ,0 31 
6336 : 000 , 018,136 ,192,25 5 ,20 8 ,2 33 
6342 :217,0 96 ,0 32 , 052 , 028 ,032, 143 
6348 :204 ,255,17 4 ,14 1 ,002,224, 180 
6354 : 004 ,240, 017 ,224 , 005 ,240, 172 
6360 : 055,032,228 , 255 , 201 ,000 , 219 
6366 :240,003,076,197,025,076,07 1 
6372 :243,025,1 64 ,197, 192 ,12 8 ,1 53 
6378 :176,226,1 85 ,094,236,056,l 83 
6384 : 233 ,064,048,218 ,240,21 6,235 
6390 :160,000, 162,000,136,208,l44 
6396 : 253 ,202, 208 , 250 , 076 , 197 , l58 
6402 :025 , 160 ,000,162,000,136 ,22 9 
6408 :208,253,202,208,250,076,l81 
6414 :243,025,166, 197 ,224,041, 142 
6420 :208,008,072,032,160,026,014 
6426 :104,076,194,025,166,197,020 
6432 : 224 ,021,208 , 008 ,072,03 2 , 085 
6438 :185,027,104,076,194,025,137 
6444 :1 66 ,197,224,03 5 ,208,01 9 ,l2 5 
6450 :072, 024 ,173,015, 144 , 105 ,071 
6456 : 016 ,141, 015 ,144,009 ,008, 133 
6462 : 141 ,015, 144 , 104 , 076 ,194, 224 
6468 :025,166,1 97 ,224,044 ,20 8 , 164 
6474 :0 18 ,072,173 ,134,002 ,041,002 
6480 :007,024,105,00 1 ,0 41 ,007,009 
6486 :141,134,002,104,076,194,225 
6492 :025,166, 19 7,224 ,042,208 ,1 86 
6498 :030,072,024,173,109,033, 027 
6504 : 041 ,007, 024 ,10 5 , 001 ,141, 167 
6510 :109,033,173 ,015,144,041,1 13 
6516 :248,013,109,033,009,008 ,024 
6522 :141,015,144,104,076,194,028 
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6528 
6534 
6540 
6 546 
6552 
6558 
6564 
6570 
6576 
6582 
6588 
6594 
6600 
6606 
6612 
6618 
6624 
6630 
6636 
6642 
6648 
66 54 
6660 
6666 
6672 
6678 
6684 
6690 
6696 
6702 
6708 
6714 
6720 
6726 
6732 
6738 
6744 
6750 
6756 
6762 
6768 
6774 
6780 
6786 
6792 
6798 
6804 
6810 
6816 
6822 
682 8 
6834 
6840 
6846 
6852 
6858 
6864 
6870 
6876 
6882 
6888 
6894 
6900 
6906 
6912 
6918 
6924 
6930 
6936 
6942 

: 025 ,166, 197,224,052 ,208, 232 
:013,072,162,001,142, 107,11 9 
: 033 ,032, 028 , 026 , 104 , 076 , 183 
: 194,0 25, 166 ,1 97,224,034 , 218 
: 208 , 013 , 072 , 162 , 000 , 142 , 237 
:1 07,033,032,064, 026 ,1 04 , 012 
: 076 , 194 ,02 5 ,166,197 , 224 ,02 2 
: 033 ,2 08 , 018 , 072 , 162 , 000 , 151 
:1 42 , 194 , 002 , 166 , 056 ,1 42 , 110 
: 195 , 002 , 032 , 102 , 026 , 104 , 131 
: 076 , 194,02 5 , 076 , 206 , 024 , 021 
: 0 76 ,003, 025 , 072 , 201,136,195 
: 208 ,00 5 , 104 , 032 , 152 , 031 , 220 
: 096 , 162 , 002 , 032 , 201 , 255 , 186 
: 174 ,063 , 003 , 208 , 009 , 104 , 005 
: 072 , 168 ,1 85 ,000 , 019 , 076 ,2 26 
: 228,025 , 104 , 072 , 032,210,127 
:255,104,17 2 , 019 , 003 , 208 , 223 
: 006 , 141 , 093 , 033 , 032 , 109 , 138 
: 029 ,0 32 , 052,028 , 032 , 204 , 107 
: 255,162 , 002 , 032 ,1 98 , 255 , 128 
: 032,228,255,201 , 000 , 208 , 154 
:003,076 ,200 ,024 ,17 4 , 063,032 
:003,208 , 006 , 041 , 127 , 168 , 051 
:185,000 , 018 , 141 , 093 , 033 , 230 
: 032 ,1 09 , 029 , 076 , 200 , 024 , 236 
:160 ,00 0 ,152,072,185 , 049 ,1 34 
:026,141,093,033,032,252,099 
: 029 ,1 04 ,1 68 ,200 ,1 92 , 015 , 236 
: 208 , 238 , 096 , 013 , 091,066,246 
: 085 , 070,070,069,082,032 , 204 
: 079 , 080 , 069,078 , 093 , 013,2 14 
: 160 ,000 ,1 52 , 072,185 , 085,206 
: 0 26,141, 093,0 33,0 32 ,2 52 ,135 
: 029 ,104 ,1 68,200,192,017 , 018 
: 208 ,238 , 096 , 013 , 091,066,026 
: 085 ,070, 0 70 , 069 , 082,032 ,240 
: 067 ,076 , 079,083,069,068 , 024 
: 093 ,013, 160,000 , 152 ,072,078 
: 185,123,026,141,093,033,195 
: 032,2 52, 029,104 , 168 ,200 , 129 
: 192 ,017,208,2 38, 096 ,013, 114 
:091 ,06 6,085 ,07 0 , 070 , 0 69,063 
:082,032,090,069,082 ,079,0 52 
:069,068 , 093,013,160 , 000,027 
: 152 ,072, 185,240,027 , 141,191 
: 093 , 033 , 032,252,029,104,179 
: 168 , 200,192,014,208 , 238,150 
: 160 , 000 ,1 52 , 072 , 185 , 255 , 216 
: 027 , 141 , 093 , 033 , 032,252,232 
: 029 , 104 , 168 , 200 , 192,013,110 
: 208 , 238 , 032 , 228 , 255 , 240,099 
: 251 , 201 , 089 ,2 40 , 007 , 201,149 
: 078 , 208 , 243 , 076 , 132 , 027 , 186 
: 169 , 000 , 141 , 106 , 033 ,1 60,037 
: 000 ,15 2 , 072 , 185,027 , 028,154 
: 141 ,09 3 , 033 , 0 3 2,252 , 029 , 020 
: 104 ,198 , 200,192,011,208,073 
: 238 , 032,204 , 255,160 , 000 , 085 
: 140 ,1 04 , 033 , 032 , 228,255 , 250 
: 201 , 000 , 240 , 249 , 201 , 013 , 112 
: 240 , 048 ,2 01 , 020 , 208 , 011,198 
: 1 72 , 104 , 033 ,2 40 , 236 , 206 , 211 
: 104 , 033 , 076 , 016 , 027 ,201, 195 
: 031,144 ,2 26 ,2 0 1, 091 ,176,101 
: 222 ,1 72 , 104 , 033 , 153,050 , 228 
: 033 , 238,104 , 033 , 141,093,142 
: 033 , 032 , 252 , 029 , 172 , 104 , 128 
: 033 , 192 , 016 ,240 , 200 , 076 , 013 
:229,026,172,104,033,140,222 

6948 
6954 
6960 
6966 
6972 
6978 
6984 
6990 
6996 
7002 
7008 
7014 
7020 
7026 
7032 
7038 
7044 
7050 
7056 
7062 
7068 
7074 
7080 
7086 
7092 
7098 
7104 
7110 
7116 
7122 
7128 
7134 
7140 
7146 
7152 
7158 
7164 
71 70 
7176 
7182 
7188 
7194 
7200 
7206 
7212 
7218 
7224 
7 230 
7236 
7242 
7248 
7254 
7260 
7266 
7272 
7278 
7284 
7290 
7296 
7 302 
730 8 
7314 
7320 
7326 
73 3 2 
7338 
7344 
7350 
7356 
7362 

: 105 , 033,160 , 000 ,185 , 013 , 020 
: 028 , 141 , 093 , 033 , 140 , 103 , 068 
: 033 , 032 , 252 , 029 , 172 , 103 , 157 
: 033 , 200 , 192 , 014 , 208,236 ,1 69 
: 032 , 204 , 255,032 , 228 , 255 ,042 
: 240 , 248 , 201 , 084 , 240 , 007 , 062 
: 201 , 068 , 24~ , 008 , 076 , 060 , 2 1 3 

: 027 , 162 , 001 , 076 , 086 , 027 , 201 
: 162 , 008 , 169 , 010 , 160 , 000 , 081 
: 032 ,1 86 , 255 , 173 , 105 , 033 ,1 06 
: 162 , 050 , 160 , 033 , 032 , 189 , 210 
: 255 ,1 69 , 147 , 141, 093 , 033 , 172 
:032 ,252,029 , 169 , 147 , 032 , 001 
: 210 , 255 , 174,106 , 033 , 208 , 076 
: 022 , 174 , 194 , 002 , 172 , 195 , 111 
: 002 , 109 , 055 , 032 , 216 , 255 , 087 
: 165 , 055 , 141 , 194 , 002 , 165 , 086 
: 056 ,1 41 , 195 , 002 , 096 , 169 , 029 
: 000 , 166 , 055 ,1 64 , 056 , 032 ,1 05 
:213,255 , 142 , 194 , 002 , 140 , 072 
:195,002 , 162 , 000 , 134 , 055 , 192 
: 160 , 063 , 132 , 056 , 160 , 003 , 224 
: 185 , 236 , 027 , 141,093 , 033 ,11 5 
: 152 , 072 , 032 , 252 , 029 , 104 , 047 
: 168 , 136 , 016 , 240 , 096 , 160 , 228 
: 000 , 140 , 104 , 033 , 185 , 038 ,1 74 
: 028 , 141 , 093 , 033 , 032 , 252 , 003 
: 029 ,238, 104 , 033 , 172 , 104 ,11 0 
: 033 , 192 , 014 ,208 , 234 , 032 , 149 
: 228 ,255, 201 , 000 , 240 , 249 ,1 03 
: 201 , 089 , 240 , 007 , 201 , 078 , 008 
: 240 , 011 , 076 , 209 , 027 , 162 , 17 9 
: 001 , 141 , 106 , 033 , 032 , 201 , 230 
: 026 , 096 , 013 , 075 , 079 , 013 , 024 
: 013 , 091 , 066 , 08S , 070 , 070 , 123 
: 069 , 08 2, 032 , 070 , 085,076 , 148 
: 076 , 093 , 013 , 013 , 083 , 065 , 083 
: 086 , 069 , 032 , 089 , 032 , 079 , 133 
: 082 ,032, 07 8 , 063 , 013 , 013 , 033 
: 084 , 065,080,069,032,079,167 
: 082 , 032 , 068 , 07 3,083 , 075,177 
: 013 , 013 , 070 , 073 , 076 , 069 , 084 
:078 , 065 , 077 , 069 , 058 , 013 ,13 6 
: 013 , 0 76 , 079 , 065 , 068 , 032 , 11 5 
: 089 , 032 , 079,082 , 032 , 078 , 180 
: 063 , 01 3, 173 , 214 , 032 , 048 , 081 
: 015 , 201 , 022 , 144 , 024 , 169 , 119 
: 000 , 141 , 214 , 032 , 238,215 , 134 
: 032 , 076 , 085 , 028 , 238 , 214 , 22 9 
: 032 , 206 , 215 , 032 , 048 , 023 ,1 18 
: 169 , 021 , 141 , 214 , 032 , 173 , 062 
: 215 , 032 , 048 , 013 , 201 , 023 , 106 
: 144 , 012 , 206 , 215 , 032 , 032 , 221 
: 117 , 233 , 076 , 106 , 028 , 238 , 128 
: 215 , 032 , 1 7 2 , 215 , 032 ,185 , 187 
: 240 ,032,133,209, 185 , 216 , 101 
: 032,133,210 , 096 , 172,214 , 205 
: 032 , 177, 209 , 073 , 128 , 145,118 
: 209 , 0 24,165 , 210 , 105 , 132 , 20 5 
: 133 , 2 10,1 65 , 209 , 105 , 000 , 188 
: 133,209 , 173 , 102 , 033 , 240 , 006 
:022,177 , 209 , 041 , 0 15, 141 , 239 
: 101,033 , 169 , 000 , 141,102 , 186 
: 033 ,173, 134 , 002 , 041 , 015 , 044 
: 145 ,20 9 , 076 ,179, 028 , 173, 206 
: 101 , 033 ,145 , 209 ,1 69 , 001 , 060 
: 141 , 102 , 033 , 056 , 165,210 , 11 5 
: 233 , 1 32, 133,210 ,23 3 , 000 , 099 
:133,209, 032 , 052 , 028 , 096 ,2 26 
:17 2 ,214, 032 ,177, 209,201 ,1 75 
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736 8 : 032,208,012,238 , 214 , 032 , 168 
7374 : 032 ,052,028 ,032,120,028,24 2 
7380 :104,104, 096 , 162 , 000 , 177,087 
7386 :209, 157 , 010 , 033 , 072 , 024 ,2 11 
7392 :165,210,105,132,133,210,155 
7398 :177,209,157,050,033,056,144 
7404 : 165,210 , 233 ,132,133,210,039 
7410 : 136,232,224,022 , 240 , 011 , 083 
7416 : 104 , 201 , 032 , 208 , 220 , 142,131 
7422 : 213,032,076 , 016 , 029,104,212 
7428 : 238 , 214 , 032 ,03 2 , 052,028 ,088 
7434 : 032 ,1 20 , 028,104 ,1 04 , 096 , 238 
7440 :174,213,032,200,169,032,068 
7446 : 145,209,200,202,208 , 248,210 
7452 : 173,215,032,201 , 023 , 208,112 
7458 : 006 , 032 ,1 17 ,23 3 , 206 , 215 , 075 
7464 :032,238,215,032,169,000,214 
7470 : 141 , 214 , 032 , 032 , 052 , 028 , 033 
7476 :174,213,032,160,000,202,065 
7482 :202,189,010,033,141,090,211 
7488 : 033 , 024 , 165,210 ,1 05 , 132,221 
7494 :133,2 10 ,189,050,033 , 141 ,058 
7500 :134,002,056,165,210,233,108 
7506 : 132,133 , 210 , 072,152 , 072 . 085 
7512 : 138 , 072,032,017,030 , 104,2~5 
7518 : 170 , 104 , 168,104,200 , 202,018 
7524 :016,213,206,214,032,032,045 
7530 :052,028,096,174,107,033,084 
7536 :208 , 003,076, 252, 029,160 , 072 
75 42 :000,1 41,093 , 033,166,253 , 036 
7548 : 142,064,003,166,254,142,127 
7554 :065,003,174,194,002,134,190 
7560 : 253,174,195,002,134,254,124 
7566 :145,253,072,174,064,003,085 
7572 : 134,253,174,065,003 , 134 , 143 
7578 :254,056,165,249,237,194,029 
7584 : 002 , 141,096 , 033 , 165 ,250,079 
7590 : 237,195,002,013 , 096 , 033,230 
7596 :208,021,162,002, 032,201 ,030 
7602 :255,1 69,019,032 ,21 0 , 255,094 
7608 : 032 ,204,255,032,140 , 026,105 
7614 : 032,102,026,104,096,104,142 
7620 :201,020,240 , 011,238,194,076 
7626 :002,208,047,238,195 ,002,126 
7632 :076,252,029,141,093,033,064 
7638 :056,173, 194 ,002,229,055, 15 5 
7644 : 141,096,033,173,195,002,092 
7650 :229,056,013,096,033,240,125 
7656 :019,072,056,173,194,002,236 
7662 :233,001 , 141 ,1 94,002,173,214 
7668 :195,002,233,000,141,195,242 
7674 : 002,104 , 173,093,033,201,088 
7680 :032,144,115,201,127,144,251 
7686 :007,201,160 , 176 , 003,076,117 
7692 : 118,030,032,041,031,032,040 
7698 :120,028,172,215, 032 ,185,002 
7704 :240,032,133,209,185 , 216,015 
7710 :032,133,210 , 172 , 214,032,055 
7716 :173,091,033,240 , 010,173 ,24 4 
7722 : 090 , 033,009 ,128, 145 ,2 09 , 144 
772 8 : 076,056 , 030 , 173 , 090 , 033 , 250 
7734 :145, 209 , 024 ,165,2 10 ,105,144 
7740 :132,133,210,173,134,002,076 
7746 : 145,209,056 , 165,210,233,060 
7752 : 132 , 133,210,173,214,032,198 
7758 : 201 ,021,208, 026 ,174,191, 131 
7764 : 002,208,021,032,194,028 , 057 
7770 :2 38 , 214 , 032 , 032 , 052,028 , 174 
7776 :032,120,028,169,001,141,075 
7782 :102,033,032 ,120 , 028 , 096 ,001 

7788 
7794 
7800 
7806 
7812 
7818 
7824 
7830 
7836 
7842 
7848 
7854 
7860 
7866 
7872 
7878 
7884 
7890 
7896 
7902 
7908 
7914 
7920 
7926 
7932 
7938 
7944 
7950 
7956 
7962 
7968 
7974 
7980 
7986 
7992 
7998 
8004 
8010 
8016 
8022 
8028 
8034 
8040 
8046 
8052 
8058 
8064 
8070 
8076 
8082 
8088 
8094 
8100 
8106 
8112 
8118 
8124 
8130 
8136 
8142 
8148 
8154 
8160 
8166 
8172 
8178 
8184 
8190 
8196 
8202 

:238,214,032,032,052,028,192 
:0 32 , 120,028 ,096, 032 , 120,030 
: 028 , 173 ,093, 033 , 201,032 , 168 
:176,084,201,013,208,005,045 
:072, 032,132,031 ,104,201,192 
:014,208 , 010 ,072,169,002 ,1 01 
:013,005,144,141,005,144,084 
:104,201,017 ,2 08 , 008 , 072,248 
: 238 , 215,032 ,032, 052 , 028 ,241 
:104,201,018,208,007,072,004 
: 169,001 ,141,091,033 ,10 4 ,195 
:201,019,208,013, 0 72, 1 69 ,088 
:000,141,214,032,141,215,155 
:032 , 032,052,028 , 104 , 201,123 
:020,208,005,072,032,062,079 
:031,1 04 ,201, 029 , 208,008 ,01 1 
:072,238,214,032 , 032 , 05 2, 076 
:028,104,201,141,208,005,129 
: 072 , 032,132,031 ,104,201 ,0 20 
: 142 , 208 , 010 , 072,169,240,039 
: 045 , 005 ,1 44,141 ,005,144,200 
: 104,201 , 145 ,208,008 ,072,204 
:206,215,032,032,052,028,037 
: 104 ,201,146,208, 007 ,072,21 6 
: 169, 000 ,1 41 ,091, 033,104,022 
:201,147,208,016,072,032,166 
:095 , 229 , 169 , 000,141,214,088 
:032,141,215,032,032,052,006 
:028,104,201,157,208,008,214 
: 072,206,214,032 , 032 , 052,122 
: 028 , 104 , 032 ,052,028 , 032,052 
:120, 028,096,173,093 , 033 ,069 
: 041 , 128 ,07 4,141,095 , 033 ,044 
:173, 093 , 033 , 041 , 063 , 013,210 
: 095 , 033 , 141,090,033 , 096,032 
:172,215,032,185,240,032,170 
:133,209,185,216,032,133,208 
:2 10 ,17 2 , 214 , 032,240,051,225 
:056,169,021,237,214,032,041 
:170,177,209,136,145,209,108 
:200,024,165,210,105,132,160 
:133,210,177,209,136,145,084 
:209,056,165,210,233,132,085 
:133,210,200,200,202,224,255 
:25 5,208,224,169,032,160,140 
:021,145,209,206,214,032,181 
:032,052,028,096,17 4 ,168,166 
:002,240,003,238,2 15,032 ,096 
:169,000,141,214,032,141,069 
:091,033~032,052,028,096,222 
:174,214,032,142,098,033,077 
:172,215,032,140,097,033,079 
: 162,002,032,201,255,169,217 
:019,032,210,255,032,204,154 
:255,169,148 ,141,199,031,095 
:169,000,141,198,031,141,094 
:201,031,169,022,141,202,186 
:031,160,000,185,255,255,056 
:153,255,255,056,173,201,013 
: 031,233,250,141,096,033,222 
: 173,202,031,233,023,013,119 
: 096,033,240,017,238,198,016 
: 031,238 ,201,03 1 , 208 , 223,132 
:238, 199,031,238,202,031,145 
: 076 , 197,031 , 169,020,141,102 
: 136 , 002,173 ,015 , 144 , 141,085 
: 099,033,169,210,141,005 ,13 7 
:1 44 ,173,1 34 ,002,141, 100,180 
:033,160,025,185,217,000,112 
:153,000, 034 ,185, 050 ,034,210 
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MAXIMIZE STORAGE CAPACITY 

ON YOUR ATARI 1050* DISK DRIVE 

WITH THE HAPPY 1050 MAXIMIZER™ 


Now you can store twice as much data on your 
ATARI 1050 disk drive with this easy to instal l high 
quality plug in adapter. Requires no soldering and no 
permanent modifications. Runs all popular true double 
density programs. util it ies, and operat ing systems. 

o\;\t~ -,.4) . . ..,~" . . -~~~ 
~" ~0~-

You can upgrade your HAPPY 1050 MAXIMIZER to 
a WARP SPEED HAPPY 1050 ENHANCEMENr. 
Improves reading and writing speed 500% and comes 
with the HAPPY COMPUTERS WARP SPEED 
SOFTWARE'" package. Makes your ATARI 1050 the 
most powerful disk drive available. Easy plug in installa
tion lets you upgrade your HAPPY 1050 MAXI· 
MIZER to WARP SPEED at any time. 

Take COMMAND with the 

HAPPY 1050 CONTROLLERTW 


When used with the ENHANCEMENT or MAXI
MIZER allows writ ing on the flip side of disks without 
punching holes. Selects protection from writ ing on 
valuable disks. Selection can be made both from 
software commands and a three position switch. 
When used with the ENHANCEMENT allows both 
switch and software control of reading and writi ng 
speeds. Plug in installation requires no so ldering. May 
be used without ENHANCEMENT or MAXIMIZER 
with manual control of write protection. 

Discount prices through Dec. 31 . 1984: 
HAPPY 1050 MAXIMIZER comple e. . . S 24.95 

MAXIMIZER to ENHANCEMENT UPGRADE .... 5 ·,29.95 
(You musl already ha"e a Happy 050 MaxomizerJ 

HAPPY 1050 MAXIMIZER wi th lactory installed 
MAXIMIZER to ENHANCEMENT upgrade. same as 

WARP SPEED HAPPY 1050 ENHANCEMENT . 5249.95 

HAPPY 1050 CONTROLLER. ............. . . .. 549.95 

WARP SPEED HAPPY 810 ENHANCEMENT" 
lor 81 O disk dnve (suppons high speed 
single density! . . 5249 95 

Pnce above include free delivery in the USA. 

California residents add 6.5<>o sales tax. 


· Note ATARI 1050 •Sa trademark of Atari. Inc. 

HAPPY COMPUTERS, INC. 
P.O. Box 1268, Morgan Hill, CA 95037 

(408) 779·3830 

8208 :153,217,000,136,016,241,011 
8214 :096,169,022,141,060,032,030 
8220 :1 69 ,000,141,059,032,162,079 
8226 :002,032,201,255,169,017,198 
8232 :032,210,255,032,204,255,004 
8238 :169,000,141,062,032,169,107 
8244 :1 48,141 ,063,03 2 ,160,000,084 
8250 :185,255,255,153,255,255,136 
8256 :056,173,059,032,233,250,099 
8262 :141,096,033,173,060,032,093 
8268 :233,023,013,096,033,240,202 
8274 :017,238,059,032,238,062,216 
8280 :032,208 ,223,23 8 ,060,032,113 
8286 :238 ,063,032,076,058,032,081 
8292 :173,099,033,141,015,144,193 
8298 :173,100,033,141,134,002,177 
8304 :169,016,141,136,002,169,233 
8310 :194,141,005,144,160,025,019 
8316 :185,217,000,153,050,034,251 
8322 :1 85,000 ,034,1 53 ,217, 000 ,207 
8328 :136,016,241,096,173,167,19 7 
8334 :002,174,251,002,160,001,220 
8340 :032,186,255,173,169,002,197 
8346 :162,172,160,002,032,189,103 
8352 :255,169,000,162,000,160,138 
8358 :024,032,213,25 5 ,096,173,19 1 
8364 :167,002,174,251,002,16 0 ,16 0 
8370 :001,032,186,255,173,169,226 
8376 :002,162, 172 ,160,002,032,202 
8382 :189,255,169,024,133,254,190 
8388 :169,000,·133,253,169,253,149 
8394 :162,255,160,025,032,216 , 028 
8400 :255,096,000,000,000, 000 , 047 
8406 :000,000,016,016 , 016 ,016, 022 
8412 :016,016,016 ,0 16 , 016,016,060 
8418 : 016,016 ,017,017,017,017,070 
8424 :017,017,017,017,017,017,078 
8430 :017 , 017,000,022,044,066,148 
8436 :088,110 ,132,154, 176 , 198 ,078 
8442 :220,242,008,030,052,074, 108 
8448 :096, 118 ,140,1 62 , 184 ,206,13 8 
8454 :228,250,013,013, 013,013 , 024 

Program 4: VIC/64 Tokenizer (Disk Only) 
Refer to the " MLX" article before entering this list ing. 

828 :032,237 ,255,224,022,240 ,046 
834 :012,032,253,174,032,158,215 
840 :173,032,130,183,07 6,095 ,249 
846 :003,032,253,206,032,158,250 
852 :205,032,130,215,166,034,098 
858 :164,035,032,189,255,166,163 
864 :034,164,035,032,189,255,037 
870 :169,032,162,008,160,008,129 
876 :032,186,255 ,032,192,25 5 , 036 
882 :169,125,141,036,003,169,245 
888 :003,141,037,003,096,008,152 
894 :138,072,152,072,169,008,225 
900 :032,180,255,169,104,032,136 
906 :150,255,032,165,255,141,112 
912 :203,003,032,171,255,165 ,20 5 
918 :144,240,026,169,032,032,025 
924 :195,255,032,138,255,169,176 
930 :008,032,177,255,169,232,011 
936 : 032,147 ,255,032,174,255 ,039 
942 : 169,013 ,1 41 ,203,003 ,1 73,108 
948 :204 ,003,208,010, 173,203,213 
954 :003,201,013,240,003,032,166 
960 :210,255,104,168,104,170,179 
966 :040,173,203,003,096,000,201 © 



THE BEGINNER'S PAGE 

Tom R rio lf II ::oitor 

IF-THEN Intelligence 
At one time or another you 've probably seen the 
term artificial intelligence. It refers, of course, to 
computer intelligence-the ability of a machine 
to reproduce (or, if you prefer, simulate) some of 
the thought processes of a human being. 

We're not going to reopen here the philo
sophical debate about whether computers are 
really intelligent, or if they ever will be intelli
gent (or for that matter, if humans are intelli
gent) . Scientists still can ' t agree on exactly how 
the human brain works, much less whether it 
can be duplicated in silicon circuitry. 

But we do know how computers work. Al
though computers aren ' t (yet) capable of in
dependent thought or action , they certainly 
appear intelligent at times . They can play chess 
at the grandmaster level , forecast tomorrow's 
weather as well as anybody else, help plan the 
economy of a household or a nation , create 
wonderfully abstract art, and even simulate the 
responses of a psychoanalyst closely enough to 
fool many laypeople. How can a mass of wires 
and silicon chips seem to be so smart? What sets 
computers apart from all other machines? 

Programmability alone isn't the answer. 
There were programmable machines long before 
computers came along. One example is the 
centuries-old music box. A melod y is pro
grammed into the box by punching little bumps 
onto the surface of a revolving drum; as the 
drum turns, the bumps pluck a series of tiny 
metal prongs tuned to different notes. Of course, 
a music box is capable of playing only one mel
ody drum, or " program. " A more sophisticated 
example is the player piano, with its interchange
able paper rolls that operate on the same 
principle. 

Still, there's something missing from a pro
grammable player piano that keeps it from 
qualifying as a true computer. Even some of to
day 's programmable calculators lack the essential 
element of computer intelligence. They, too, can 
be programmed to carry out a series of steps, but 
they can't imitate the decision-making power of a 
real brain . 

What do computers have that all these other 
machines don't? Conditional logic. Although some 

other devices are capable of cond itional logic on 
a very primitive level, no machine can do it as 
flexibly as a computer. 

Michael Jackson Vs. Beethoven 
Here's how conditional logic works. Let 's say 
you send a friend to a record store with a $10 
bill and these instructions: " If the store has 
Michael Jackson 's latest album, then buy it for 
me. Otherwise, buy the Cleveland Symphony 
Orchestra's new recording of Beethoven 's Fifth ." 

ow, you've done more than simply pro
grammed your friend to visit the store and buy 
you a record. You 've given him the power to 
make a decision in your absence, and also the 
information he needs to make the decision. 
Depending on whether a certain condition is met 
(if the store has Michael Jackson's latest album or 
not), your friend will act on either of the two 
alternatives (he'll buy you the Jackson record or 
the Beethoven record) . Even if you r friend has 
the brains of a hamster, he'll appear semi
intelligent to the record store clerk as he flips 
through the bins and picks the correct album. 

All computer programming languages have 
commands that let you tell the computer to make 
the same sort of decisions . In BASIC, the most 
common command for conditional logic is the IF
THEN statement. It takes this form: 

IF co11ditio11 is met THEN perform this action. 

Computers don't understand English, of 
course, so the italicized words above must be re
placed with terms the computer can understand. 
Usually the conditional part of the statement in
volves a comparison between variables and num
bers. And often the resulting action will be a 
second command which sends the computer to 
another section of the program. Let's try some 
actual examples. 

Conversational Computing 
At one time or another you've probably used a 
computer program which carries on a conversa
tion with you, depending on how you respond to 
certain questions. The machine appears almost 
human, and conditional logic is the key. 

Let's say you're an insurance salesman who 
is writing a program designed to analyze a client's 
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life insurance needs . One of the first questions 
the program needs to ask is the person's age. 
This can be done with a simple PRINT state
ment. Clear the computer's memory by turning it 
off, then on again, and type the following line 
exactly as it appears (remember that to enter a 
program line into memory, you must press the 
RETURN or ENTER key after typing the line): 

10 PRINT "What is your age"; 

When the program runs, the PRINT statement 
wi ll print the text between the quotes on the 
screen. ext, type this line: 

20 INPUT A 

When the program runs, this simple statement 
does three things. First, it prints a question mark 
after the text in the PRINT statement. Second, it 
makes the computer pause ·until someone types 
in a number on the keyboard . Finally, it takes 
the number and stores it in a memory location 
which can be referenced with the variable name 
A. 

Now it's time for some conditional logic. Enter 
these two lines: 

30 IF A> lOO THEN PRINT "It's a little late to be 
thinking about life insurance, isn't it?":END 
40 PRINT "We have just the policy that you need." 

ov. clear the screen and run the program. 
When it asks for your age, try typing in a num
b r less than 100. Then run the program again 
and type in a number greater than 100. See the 
differ nee? (Note: This program requires Ex
tended BASIC on the TI-99 /4A.) 

Here's how it works. Line 30 compares the 
value tored in the variable A with 100. If A is 
greater than 100 (> is the greate r-than sign), then 
the condition is met and the computer performs 
the instruction which immediately follows. The 
second half of an IF-THEN statement is executed 
onl11 when til e condition i11 the first half is tru e. (In
cidentally, line 30 is also a m11/tistate111e11t line; a 
colon separates the second statement, END, from 
th e IF-THEN statement. This command ends the 
program after the remark is printed.) 

If the user claims to be le s than 100 years 
old, the condition in line 30 is not met. There
fore, the computer ignores the rest of line 30 and 
continues (or "fa lls through") to the next line. 
The computer prints a different message on the 
screen and, presumably, would go on to the 
rema inder of the program . 

Simulated Intelligence 
Although this simpl e four-line program contains 
only one conditional statement, it illustrates how 
computers can appear intelligent. The computer 
not only makes different responses depending on 
the user's input, it also seems to know that 
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centenarians are unlikely candidates for life 
insurance. It even reveals a snappy sense of hu
mor. Of course, it's really the programmer talk
ing, not the computer. (Remember this the next 
time your computer makes a rude remark.) 

Simple cond itional statements like the one 
above are the basis for nearly al l of what passes 
as artificial intelligence today. All programs work 
on the same principle, from the sophisticated 
modeling software that forecasts the nation 's 
economy to the chess program which th reatens 
the supremacy of the world's top champions. In 
fact, the chess program published in the December 
1984 issue of COMPUTE!, when playing on level 
5, uses a similar technique to evaluate up to 50 
million possible moves during each turn . Natu
rally, a program that complicated must be written 
in machine language, not BASIC, or you'd be 
waiting months for the computer's response . 

The IF-THEN statement isn ' t the only way 
to imu late intelligence in BASIC. Most BASICs 
have at least two other statements which accom
plish more or less the same thing . This indicates 
how important conditional logic really is in 
programming. (Linguists say you can determine a 
language's most often used concepts by counting 
the synonyms-interestingly, somebody once fig
ured out that English has more terms for being 
inebriated than almost any other concept.) 

In BASIC, as we mentioned, IF-THEN is by 
far the most common conditional statement. 
Some of the more powerful BASICs- such as 
IBM BASIC_:_augment the IF-THE statement 
with an ELSE condition. This Jets you combine 
two lines into one. For instance, lines 30 and 40 
above could be rewritten like this in IBM BASIC: 

30 IF A< lOO THEN PRINT "We have just the policy 
for your needs ." ELSE PRINT "It's a little late to be 
thinking about life insurance, isn't it?":END 

ELSE doesn't le t you do anything you 
couldn ' t do otherwise; it just makes program
ming more convenient. 

Other examples of conditional statements in 
BASIC are ON-GOTO and ON-GOSUB. In effect, 
these let you combine a whole series of IF
THE s into one compact line . They are also 
called conditional branching statements because 
they branch to other parts of the program. An IF
THEN statement can be used for conditional 
branching, too . We'll cover both conditional and 
unconditional branching in next month's column, 
and also show a couple of ways to avoid long, 
cumbersome lists of IF-THENs in your programs. 

Questions Beginners Ask 

Q What exactly is a crash or a freeze and 
how can I avoid it? All I know so far is 
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The high quality, square dot technology used by Legend produces a character so clear. so crisp our users tell us it's 
"darn near letter quality!" We invite comparisons . In fact . we"re so confident about our qualitywe "ll be happy to send 

you an actual sample of legendary output. just for the asking . Legends are perfect for those important reports and 
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The LEGEND 880 provides over forty fo nts. 
all software-selectable and is rated at 80 
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130 cps, it produces legendary print quality 
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1-800-321-4484. Telex 662436. 
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that it can happen when one mistypes num
bers in DATA statements, but not why, nor 
what else can cause it, so I can't yet reason 
backward from crash to cause. I've been trying 
to translate a budget and cash-flow analysis 
program written for the IBM PC so it will run 
on a Timex Sinclair TS-1000 with a J6K RAM 
pack, which in theory should take a program 
up to 900 lines long. But I can't even begin to 
type it in. The first 30 lines contain a DIM 
block of about ten lines and other statements. 
Before I can finish, I get a crash: blank screen, 
no cursor, keyboard dead, BREAK and STOP 
keys disabled. Nothing to do but unplug, 
replug, and start from scratch. Nothing here 
seems similar to mistyping figures in DA TA 
statements, and I don' t see how I could be run
ning out of memory so soon (the manual says 
you will eventually-not bang all of a sud
den-reach a blank screen when you've 
jammed the poor beast beyond capacity). 

Norman Hartweg 

A You 've described the symptoms of a system 
crash or freeze perfectly-the screen often 

goe haywire, the computer won ' t re pond to 
commands typed on the keyboard, and your only 
a lternative is to power down and wipe out what
ever you were working on. 

Di regarding rare hardware failu re , system 
era he generall y happen when the computer 
gets stuck in what' called an infinite loop at the 
machine level. This means the com puter tries to 
execute a series of inst ru ctions which loop back 
on themsel e or cancel each other out . The 
computer might look paralyzed, but it 's rea ll y 
very busy trying to accompli sh the impossible. 
So busy, in fact , that it ignores everything else, 
including yo ur demands for attention on the 
keyboard. 

As an example, suppos you told omebody 
to resolve the e two statement : " Assume every
thi ng I say is always the truth. ow, I'm telling a 
lie. " If everything you ay is the truth , then 
you ' re telli ng the trut h when you say you ' re ly
ing. But if you ' re reall y ly ing, then everyth ing 
you say isn ' t always the truth . But it' a given 
that you never tell a lie ... and so on. You can 
go back and fo rth like th is forever- except you ' re 
sm art enough not to try, and a computer i n ' t. 
(Star Trek fan s may recall how Captain Kirk u ed 
this classic paradox to provoke an and roid into a 
system crash and free his crew.) 

System crashes can happen when DATA 
statements are mistyped, because DATA numbers 
often contain machine language subprograms. A 
mis typed number can create a wrong instruction , 
which in turn can trap the computer in an end

108 COMPUTE! February 1985 

less loop . Typing the wro ng number in a POKE 
statement can do the sam e thing. 

However, these crashes happen only when 
the program runs, not when it 's being typed. As 
you surmised, your symptoms ind icate a memory 
problem . Check these possibili ties: 

1. The 16K RAM pack on a TS-1000 fits 
rather loosely. If it 's not plugged in all the way, 
the computer may not be recognizing the extra 
memory, leaving you with only the 2K internal 
RAM , not the 16K you think you ha ve. Also, if 
th e pack wiggles w hen you type on the key
board, the faulty connection can crash the 
computer. 

2. The DIM statements you mentioned at th e 
beginning of the program may be eati ng up all 
your RAM . DIM statements aren ' t like other 
statements; they take up more mem ory than just 
the characters they' re composed of. The purpose 
of a DIM statement is to reserve a block of mem
ory for an array (a series of related variable ). In 
Sinclai r BASIC, each element of a numeric array 
consumes five bytes each. The statement DIM 
X(375) might look pretty short and harmless, but 
it actua lly consume so much memory that it 
cau e an erro r when t) ped into a TS-1000 with 
2K of RAM . If the DIM statements are the source 
of your trouble, you'l l ha ve to sca le down the 
IBM program to fit it into your Timex. © 
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Adding Sound Effects 

To Ata ri 


, ·=i · · G 1.;e-

Do you want 111ore realistic sounds than beeps? This 
article gives you five short progra111s that let your 
Atari produce some interesting, subtle sounds. 

There are many packages available for making 
the Atari a music box. All provide some degree 
of musical verisimilitude; that is, they sound 
good. However, these packages don 't really help 
those who are tired of hearing the same old 
beeps in their programs. 

Let's consider how tones are generated in 
the real world and try to duplicate them on the 
computer. And take heart: It will all be done in 
BASIC. You won ' t even find a page 6 subroutine. 
You can improve on what I have done once you 
understand what is going on . 

Frequencies And Amplitude 
Sound is generated by vibrating objects. Each ob
ject sounds different because it has a different set 
of resonant frequencies. Also, each object has a 
different set of loss parameters that determine 
how quickly the amplitude of the sound will rise 
and fall. Other factors such as the noise content 
add to the character of each individual sound. 

The resonant frequency of an object is the 
dominant characteristic, so let 's take it first. 
Strike a bell or play a note on a piano and you 
don't hear just one frequency, you hear a wide 
range of frequencies. The lowest frequency is 
called the fundamental frequency. Most objects 
also support harmonics of this frequency. The 
even harmonics are two, four, six, eight, and so 
forth times as high as the fundamental. The odd 
harmonics are three, five, seven, nine, and so 
forth times as high . 

The mix of these frequencies and whether 
they are odd or even are components of the 
character of the sound. A piano is rich in even 
harmonics; a woodwind is rich in odd harmonics. 
There is one further complication: Most objects 
have more than one fundamental frequency, and 

each fundamental frequency ma y have its own 
set of harmonics . It is thus obvious why simple 
beeps lack the complexity of real sounds. 

The next factor is how fast the amplitude of 
these frequencies rises and falls. When a drum is 
struck, it gives a short, loud sound, so its am
plitude rises and falls quickly. A piano note is 
loud, but is sustained for some time. A wood
wind rises slowly in amplitude and falls slowly. 

The simplification used for electronic simula
tion of musical instruments is called the ADSR 
envelope (shown in the figure). These letters 
stand for Attack, Decay, Sustain, and Release . 
Across the top are times 1 through 4 and am
pli tudes 1 and 2. A struck instrument has a very 
short tl and a somewhat longer t2. For a piano, 
t3 and t4 are relati vely long and for a drum, t3 
and t4 are short. Also for struck instruments the 
amplitude al will be at least twice as great as a2, 
but in a woodwind they may be the same. 

Noise And Tone 
The third factor is the amount of noise. This is 
easily heard in a snare drum, which contains 
added wires to make noise . It is less obvious in 
woodwinds, where the very act of blowing cre
ates ome noise. Blowing is similar to whisper
ing, where there is little tonal content and the 
lips and tongue are modulating noise. A 

ti I t 2 I t3 I t4 

ai 

attack susta i n 
decay r e l ease 
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"breathy" speech pattern is comparable to a horn 
or woodwind. Thus a low amplitude component 
of noise can add to the realism. 

With these three factors in mind, let's exam
ine a woodwind in detail. The artist is aware that 
the instrument has a slow attack time, so he will 
blow harder at the beginning of a note to give it 
a definite start. In doing so he will increase the 
noise level. The initial breath will start the in
s trument vibra ting, and the various fundamentals 
and harmonics wil l be heard. If the instrument is 
being played loudly, some of the harder-to-exci te 
frequencies will be heard too . 

Once 	the instrument has established its note, 
the artist will blow more softly, so the tone con
tent will be up, but the noise component wi ll be 
down. Finall y the note will end, and the ar tist 
will stop blowing. The noise component wi ll stop 
immediately, but the tonal componen t w ill con
tinue for a short time. If all this doesn't sound 
complex, enough, imagine what goes on in a slide 
trombone. 

Real sounds are complex, but computer
generated tones are not. So we must make them 
complex to make them rea listic. For a perfect 
simulation of a piano or clarinet, a Moog syn
thesizer is definitely preferred . To make do with 
the Atari sound chip, machine language might be 
preferable . But if you draw a line with bne end 
being the beeps and the other end the Moog, 
we'll see that BASIC ca11 get us more than halfway 
toward the Moog. 

Experimenting With Sound Qualities 
The following programs are examples of some 
complex sonic effects . These programs directly 
POKE the aud io control registers with ampli tude 
information. The amplitude varies from 0 (off) to 
15 (loudest) . These amplitude levels are stored in 
SO$ in pairs of numbers. These are converted to 
numbers in line 21 and POKEd in line 22. The 
cycle through the loop provides automatic timing 
for note duration. Q = 1 " 1 is used for timing 
pure tones . 

Program 1 is a direct comparison between 
notes with and without an ADSR amplitude en
velope. The SO$ envelope here is that of a struck 
instrument. ote that the first value in 50$ is 15 
for shortest Attack, then a 12 to provide a slower 
decay, three OS's for sustain, and then 04 and 00 
for a slower release. You wi ll certain ly notice the 
difference in tones when you run the program; in 
fact, the switch from envelope to no envelope is 
itself a pleasing effect. 

Program 2 offers a somewhat different effect 
by playing two chords with and without the 
envelope. 

Program 3 introduces the effect of harmonics 
on a single note and again gives a side-by-side 
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comparison. These are the even harmonics found 
in pianos. Note several points here. In most in
struments the fundamental frequency is the loud
est, then the harmonics . And the fourth 
harm onic may be louder than the second. In real 
instruments there are both odd and even 
harmonics. A string plucked in the center pro 
duces a different sound than a string plucked 
near the end. I have ignored both of these points 
in this program. 

Program 4 is similar to Program 3 except 
that it provides odd harmonics with and without 
the ADSR envelope. Program 5 compares even 
and odd harmonics with the envelope. In both 
programs I have ignored the complica tions-or 
let's say that I have created a musical sound that 
cannot be duplicated by a musical instrument. 

Remember, the objective of this article was 
to show ways to add color to your sounds, not to 
syn thesize the Boston Symphony Orchestra. So 
let me give you some further suggestions . In any 
of these programs, change line 20 to FOR I= 8 
TO 1 STEP - 1 and you will have a sound that 
can be duplicated only by playing a tape recorder 
backwards. How about adding odd and even 
harmonics of the same fu ndamental frequency? 
Perhaps instead of having the Release part of the 
envelope go to 00, it would go back up to 15. 
How about using one of the sound channels to 
add the slight bit of noise that goes along with 
some instruments? 

Please refer to "COMPUTE! 's Guide To Typing In 
Programs" before entering these listings. 

Program 1 : Notes With And Without ADSR 
Envelope 

PK 0 GOTO 100 
KM 1 0 REM Sound en v e 1 ope 
AK 2 0 F 0 R I =1 T 0 2 5 
CN 2 1 TRAP 2 3 : R = VA L <S Ill$ < 2 *I - 1 , 2 *I ) l : T 

RAP 40000 
LE 22 	 POKE 53761 , 160+R:POKE 5 3 763,160 

+R:POKE 53765, 160+R:POK E 53767 , 
160+R:NEXT I 

EF 23 RETURN 
Ml 100 DIM 50$(50) 
OB 110 50$=" 1512080808040200" 
JD 190 POKE 53760 , 2 43 
HE 200 GOSUB 20 
JE 290 POKE 53760, 162 
HF 300 GOSUB 20 
AE 3 0 5 Q = 1 ·" 1 /, 1 /, 1 
IN3 10 POKE 53760,243 
~ 312 PO K E 5 3761, 168 : Q=1 A 1 :POKE 5 3 76 

1 '0 
IP 330 POKE 53760 , 162 
~332 POKE 5 3761, 168:Q=1 A 1:POKE 5376 

1 ' 0 
AD 3 4 0 Q=1 ·" 1 A 1 ·" 1 
GL 350 GOTO 190 
LF 1000 REM Same tones with and wi tho 

ut envelope 



Program 2: Chords With And Without ADSR 
Envelope 
PK 0 GOTO 100 
~ 10 REM Sound envelope 
NL 2 0 F 0 R I =1 T 0 8 
CN 2 1 TRAP 2 3 : R =VAL C S 0 $ C 2 t I - 1 , 2 t I ) l : T 

RAP 40000 
LE22 	 POKE 53761,160+R:POKE 53763,160 

+R:POKE 53765,160+R:POKE 53767, 
160+R:NEXT I 

EF 23 RETURN 
"1 100 DIM S0$C50l 
OB 110 S0$= II 1512080808040200 II 
DH 190 POKE 53760,243:POKE 5 37 62 ,1 9 3 : 

POKE 53764,144:POKE 53766 , 121 
HE 200 GOSUB 20 
DG 290 PO KE 53760,243:POKE 53762 ,1 82: 

POKE 53764 ,1 44:PO KE 53766,121 
HF 300 GOSUB 20 
AE 3 0 5 Q = 1 A 1 A 1 A 1 
C"310 POKE 53260 , 243:POKE 53762,193: 

POKE 53764,144:POKE 53766 , 121 
FD3 12 PO KE 53761,168:POKE 53763,168: 

POKE 53765,168:POKE 56767,168 
OD 3 20 Q= 1 .-.. 1 
DE322 POKE 53761,160:POKE 53763 ,1 60: 

POKE 5 3 765,160:POKE 56767,160 
CM330 POKE 53260,243:POKE 53762,182: 

POKE 53764,144:POKE 53766,121 
FF332 POKE 53761,168:POKE 53763,168: 

POKE 53765,168:POKE 56767,168 
AD 3 4 0 Q = 1 A 1 .... 1 ..... 1 
GL 3 50 GOTO 190 
MD 1 0 0 0 R E M T w o c h o r- d s w i t h a n d w i t h o 

ut envelope 

Program 3: Even Harmonics With And 
Without ADSR Envelope 

PK 0 GOTO 100 
KM 1 0 REM Sound en v e 1 ope 
NL 2 0 F 0 R I =1 T 0 8 
~21 TRAP 23:R=VALCS0$C2tI-1,2*I>>:T 

RAP 40000 
LE2 2 	 PO KE 53761,160+R:PO KE 53763,160 

+R:POKE 53765,160+R:POKE 53767, 
160+R:NEXT I 

EF 23 RETURN 

nI 100 DIM S0$C50> 

OB 1 1 0 s 0 $ = II 1 5 1 2 0 8 0 8 0 8 0 4 0 2 0 0 II 


~ 190 POKE 53760 ,2 43:POKE 53762, 121: 

POKE 53764,60:POKE 53766,40 

HE 200 GOSUB 20 
KE290 PO KE 53760,162:POKE 53762,81:P 

OKE 53764,40:POKE 53766,27 
HF 300 GOSUB 20 
AE 3 0 5 Q =1 ·"' 1 ·" 1 .-.. 1 
~310 POKE 53760,243:POKE 53762,121: 

POKE 53764,60:POKE 53766,40 
FD3 12 PO KE 53761,168:POKE 53763 ,1 68: 

POKE 53765,168:POKE 56767 , 168 
OD 320 Q= 1 ·" 1 
~322 POKE 53761,160:POKE 53763,160: 

POKE 5 37 65,160:POKE 56767,160 
JP 330 POKE 53760,162:POKE 53762,81:P 

OKE 53764,40:POKE 53766,27 
FF332 POKE 53761,168:POKE 53763,168: 

POKE 53765,168:POKE 56767,168 

AD 3 4 0 Q = 1 ·" 1 ·" 1 ·" 1 

GL 350 GOTO 1 90 


~ 1000 	REM Even har-monics envelope a 
nd no envelope 

Program 4: Odd Harmonics With And 
Without ADSR Envelope 
PK 0 GOTO 100 
~10 REM Sound envelope 
NL 2 0 F 0 R I =1 T 0 8 
CN21 TRAP 23:R=VALCS0$C2 • I-1,2*Ill:T 

RAP 40000 
LE22 	 POKE 53761 , 160+R:POKE 53763,160 

+R:POKE 53765,160+R:POKE 53767, 
160+R:NEXT I 

EF 23 RETURN 
Ill 100 DIM 50$ C50 > 
OB 110 50$= II 1512080808040200 II 
KL 190 PO KE 53760,243:POKE 53762,81:P 

OKE 53764,49:POKE 53766,35 
HE 200 GOSUB 20 
KB290 POKE 53760,162:POKE 53762,54:P 

OKE 53764,32:POKE 53766,23 
HF 300 GOSUB 20 
AE 3 0 5 Q = 1 A 1 A 1 A 1 
KF 310 POKE 53760,243:POKE 53762,81:P 

OKE 53764,49:PDKE 53766,35 
FD312 POKE 53761,168:POKE 53763,168: 

POKE 53765,168:POKE 56767,168 
OD 320 Q= 1A1 
~322 POKE 53761,160:POKE 53763,160: 

POKE 53765 , 160:POKE 56767,160 
Jll330 POKE 53760,162:POKE 53762,54:P 

OKE 53764,32:POKE 53766 ,23 
FF332 POKE 53761,168:POKE 53763,168: 

POKE 53765 1 168:POKE 56767,168 
AD 3 4 0 Q = 1 A 1 ..... 1 .... 1 
GL 350 GOTO 190 
E111 000 REM Odd har-monics envelope an 

d no envelope 

Program 5: Even And Odd Harmonics With 
ADSR Envelope 

PK 0 GOTO 100 
Kll 10 REM Sound envelope 
NL 2 0 F 0 R I = 1 T 0 8 
CN21 TRAP 23:R=VALCS0$C2*I-1,2*I>l:T 

RAP 40000 
LE 22 	 PO KE 5 3 761,160+R:PO KE 53763,160 

+R:POKE 53765,160+R:POKE 53767, 
160+R:NEXT I 

EF 23 RETURN 
Il l 1 0 0 D I M S 0 $ <5 0 l 
OB 110 50$= II 1 512080808040200 II 
n 190 PO KE 53760 , 243:POKE 53762,81:P 

OKE 53764,49:POKE 53766 , 35 
HE 200 GOSUB 20 
KB 290 PO KE 53760,162:POKE 53762,54:P 

DKE 53764,32:POKE 53766 , 2 3 
HF 300 GOSUB 20 
AE 3 0 5 Q = 1 ·" 1 ..... 1 ..... 1 
llF310 PO KE 53760,243:POKE 53762,121: 

POKE 53764 ,60 :PO KE 53766,40 
HI 312 GOSUB 20 
JP330 POKE 53760,162:POKE 53762,81:P 

DKE 53764,40:POKE 53766,27 
HK332 GOSUB 20 . 
AD 3 4 0 Q= 1" 1 " 1 " 1 
GL 350 GOTO 190 
HL 1 0 0 0 	 REM 0 d d and even h a r- mo n i c s w i 

th envelope © 
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How TurboTape Works 
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Last 111 011th COi\llPUTE! u11veiled "TurboTape," a 
breakthrough program that makes Commodore 64 
a11d VIC-20 tapes save a11d load as fast as disks . 
Alt /1011gh it's 11ot 11eccssary to k11 ow how T11rb0Tapc 
works i11 order to use it, this 111 0111/J's article ex
plai 11 s th e i1111 cr workings of the tec'111iqu e fo r pro
gra mmers a11 d tech11icia11s. 

How can an ordinary cassette drive transfer data 
as fast as a 1541 disk drive? A few months ago, 
the answer would have been that it can ' t. But 
that was before " TurboTape. " If you tried the 
TurboTape program publi shed in last month's 
COMPUTE!, you know that something unusual is 
going on . VIC and 64 tapes really do load as fast 
as 1541 disks-sometimes even faster. 

Bu t hoH? TurboTape seems to violate a long
sta nding ru le in personal computing. Tapes are 
alway slower than disks, righ t? 

To understand how TurboTape \\Orks, it 
help to first understand how normal tape 
SAVEs and LOAD operate. Commodore's 
scheme fo r s toring data on tape is quite com
plex-probably the most sophisticated used by 
an y microcomputer manufacturer. The benefit of 
thi s complexity is that the system is extremely 
r li able . While users of other computers are fre 
qu en tly frustrated by programs that wo n 't load 
properly from tape, man y Commodore tape users 
never see a ?LOAD ERROR message. The dis
advantage is that the complex system leads to 
long waits for programs to load. 

Mo t m icrocomputers use an analog tape 
format. Each byte of the file to be s tored on tape 
is broken down into bits, which in turn are con

ve rted to hort bur ts of audio to nes. Two dis
tinct tones symboli ze the two states of a bit, 
eith er a zero or a o ne. If you 've read much about 
telecommunications, you ' ll reali ze this is the 
sa me trick used by ni'odems to transfer data over 
phone lines. 

Digital Squares 
Commodore, on th e other hand , uses a digital 
tape fo rm at. Ra ther than reco rding a particular 
frequency on the tape, a Commodore computer 
writes a pattern of square waves (call ed dipoles in 
Commodore' technica l literature) on the tape . 
The two poles are created by alte rn ate ly record 
ing e ith er a strong signa l or an eq ual period of 
no s ignal at all. The Commodore system uses 
sq uare wave patterns of three different periods 
(lengths): ha rt, medium, and long. When read 
ing the bits back in , the computer monitors the 
period of each of the. wave , and can-within 
li mits-correct for diffe rences in the length of the 
dipoles caused by one tape drive running slightly 
faste r or lower than another. 

Each by te of data i preceded by a marker 
con isting of a long squa re wave followed by a 
medi um one. A 0 bit is represented by a short 
wave followed by a medium wave, w hi le a 1 bit 
is the opposite-a medium wave followed by a 
ho rt one. Each byte on tape ends wi th a pari ty 

bit, which is either 0 or 1 as required to make the 
total number of 1 bits in the byte odd . The first 
few bits of a byte on tape might be represented 
graphically as shown in Figure 1. 

Using th e parity bit, each byte can be 
checked a it is retrieved from tape. If there is 
not an odd number of 1 bits in the byte plus its 
parity bit, an error results. 
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Figure 1 : Standard Tape Dipole Patterns 
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ln addition, \•vhen you ave a program on 
tape, the computer automatically records it twice, 
end to end. Graphicall y, a program stored on 
tape would ha ve the layout shown in Figure 2. If 
an error is detected in the first recording, the 
computer remembers where the error occurred 
and corrects it with data from the econd record
ing. You get the ?LOAD ERROR message only if 
more than 30 errors are detected on the first 
pass, or if there are errors in the first pass that 
can 't be corrected in the second . 

As you can see, the Commodore tape format 
is reliabl e because of its built-in error detection 
and correction. This, in turn, is the key to speed 

--_ 


L_ 

' ' ' 

ing up SAVEs and LOADs. Since you can 't make 
the tape run faster, the on ly alternative i to 
change the recording format-cut back on Com 
modore's fail-safe mech anisms. TurboTape uses 
the bare minimum requirements to tore data on 
tape. lt's a method which is much like, yet much 
simpler than, Commodore's . 

Turbowaves 
TurboTape also creates a pattern of quare waves 
on the tape, but instead of using a se ries of 
sq uare waves to represent O's and 1' , TurboTape 
uses a single square wave for each . The du ration 
of the two square waves differs just enough to 



permit the loading routine to distinguish between 
them. TurboTape records th e square waves on 
tape in the same manner as the normal SAVE 
rou tine, by toggling the cassette write line. This 
line comes from bit 3 of the internal 
input/output port of the 6510 microprocessor 
(loca tion 1/$0001) in the 64, and from bit 3 of 
port B of VIA 2 (location 37152/$9120) in the 
VIC. As long as RECORD and PLAY are pressed 
on the Datasse tte, this line controls the signal 
written to the tape. When the write line is turned 
on , the recordin g head of the Datas ette gen
erates a magnetic pattern on the tape. When the 
line is turned off, the erase head of the recorder 
operates a lone, and a blank area of tape passes 
through . 

The TurboTape dipole sta rts a a transition 
from 5 volts (the 011 state) to 0 volts (the off state) 
on the casset te write line. In a Turbosave, the 
trough of the wave is always the sa me dura tion, 
whether the bit is 0 or 1 (thus, the patterns aren 't 
truly square waves). Bits are distingu ished by th e 
length of the following 5V signal. A shorter SY 
signal indica tes a 0, and a longer SY signal in
dica tes a 1 (see Figure 3). So after the first burst 
of SY noise, the first period of s ilence is constant. 
Foll owing the qu iet peri od, the w ri te lin e is 
turned back on . The duration of the wri te signal 
determin es th e value of a bit (the difference in 
timing is related to the execution time of the rou
tin e which Turbowrites a bit, but th e duration of 
a 1 bit is roughly three times as long as for a 0 
bit) . 

Flouting Murphy's Law 
The format u ed for Turbosaving is indeed the 
m ost compact method of storing tape data, but 
without error detection and correction it wou ld 
not be trustworthy. Many things can go wrong 
(and according to Murphy's Law wi ll go wrong) 
during a tape LOAD. If only one bit is missed 
during the LOAD, al l of the follow ing bits will 
be off by one, effectively rotating all the bytes as 
they are loaded-not a pretty sigh t. 

To help prevent this unbalance, Tu rboTape 
precede th e Turbosaved data with a series of 
synchronization bits. The synchronization leader 
consists of the byte va lue of 2 repeated 2S6 
times, fol lowed by a countdown of 9, 8, 7, 6, S, 
4, 3, 2, 1. During a LOAD, TurboTape looks for 
these bytes. It reads e igh t bits, then che ks to see 
if the eight bits repre ent a value of 2. If a 2 i 
found , TurboTape checks for another 2. Sooner 
or later, TurboTape runs out of 2's and finds the 
9 of the countdown sequence. TurboTape th en 
contin ues, looking for the rest of the sequence. 

Suppose that TurboTape m is ed on of the 
bits during synchronization. It would be left v.rith 
a byte not representing a 2, even if a 2 had been 

11 Ll COMPUTE! Februa ry 1985 

written on tape. At this point, the byte had better 
be a 9, the start of the countdown, or TurboTape 
assumes an error. If an error is detected this way, 
TurboTape assumes a mismatch and tries to find 
anoth er 2. If TurboTape has found the 2 (i nstead 
of an 8 as the next value in th e cou n tdown), then 
even if th e bad byte read previously was a 9, 
TurboTape knows that it was a false 9, not the 
s tart of the countdown . As long as the count
down sequence fa ils, Turbotape keeps trying to 
find 2's . The block of 2's gives TurboTape 256 
opportunities to get into ync. 

Assuming all is well, once 2's are no longer 
being received, TurboTape can verify the correct 
countdown seq uence. TurboTape has insured 
tha t it is synchronized with the first bit of actual 
data. Only if the countdown is mangled wil l 
TurboTape fail to synchronize. This leader and 
countdown system is similar to the one used to 
ynchronize tape reading in the regu la r SAVE 

format. If you've ever listened to a tared pro
gra m on a regul a r recorder, you've heard the 
synchronization leader as the steady tone before 
the header and between the header and the pro
g ram da ta. 

Foll owing the sy nchroni zation leader, the 
Turbo ave routine writes the s tarting and ending 
addresses of the program. These are s tored as the 
first four bytes of Tu rbosaved data. After writing 
the starting and ending addresses, TurboTape 
starts writing ou t byte from memory, taking the 
bytes apart bit by bit, beginning at the starting 
address . As these bytes are written, TurboTape 
adds them to a checksum value. Since the addi
tion is done in eight bits, the checksum never ex
ceed 2SS. It rolls over from 255 to 0, much like 
an automobile 's odometer change from 99999 to 
00000 . When the ending address is reached, a 
checksum is written out as the final byte of the 
Turbosave. 

These are all the teps necessary to save a 
program at high speed, but the fast SAVE would 
be useless without a corresponding fa t LOAD 
routine to retrieve the data. And you would lose 
all the timesaving advantage of the fa t SAVE if 
the fast LOAD routi ne had to be loaded into 
memory separately each time you needed to 
bring a program in from tape . fortunately, 
TurboTape prov ides a loading routine that is 
transparent to the user. 

By Its Own Bootstraps 
Each Turbosaved program is preceded on tape by 
a bootstrap program stored using the normal 
SAVE format. The bootstrap program con tains 
the entire high- peed loader, so the TurboTape 
oftware is not needed to load a Turbosaved pro

gra m. But how does ,1 normal LOA D become a 
Turbo1oad? 



The portion of the bootstrap program ac
tually saved as a program is quite short: 10 bytes 
in the 64 version and 14 bytes in the VIC ver
sion. The data is saved in n011relocatable format, 
so it always loads beginning at location 812 
($032C). It may not be obvious, but thi provides 
a simple but ophisticated way to make the regu
lar LOAD automatically start the Turboload. 

One of the last steps the computer takes 
when completing a standard LOAD is to call the 
CLALL (Close ALL files) subroutine in the 
operating ystem ROM. CLALL passes through 
an indirect vector at addresses 812- 813 
($32C-32D), but tho e addresses have been 
changed by the data from the bootstrap program, 
o that execution is pas ed to the start of the 

Turboload routine at 814 ($32E). However, the 
few bytes starting from location 814 obviously 
aren't enough to decipher the data Turbosaved 
on tape. The major portion of the Turboload ma
chine language routine is in the cassette buffer. 

How it gets there is another intere ting 
story. You may not be aware of it, but every pro
gram stored on tape has a filename 187 charac
ters long. Each program written to tape by the 
normal SAVE routine is preceded by a 192-byte 
header (see Figure 2). The length corresponds to 
the 192 bytes of the cassette buffer (locations 
828-1019). The first five bytes of every tape 
header are used for a one-byte identifier, a two
byte starting addre s for the saved program, and 
a two-byte end ing address. The remaining 187 
bytes are available for the filename, although 
only the first 16 are commonly u ed. 

The Turbosav routine makes use of this by 
filli ng all the locations after the sixteenth byte of 
the filename (starting at location 849) with the 
remainder of the Turboload machine language, 
where it is written out as part of the filename 
when the bootstrap program is saved. When the 
filename is found duri ng the LOAD process, all 
the data in the program header is loaded into the 
cassette buffer. Thus, the few bytes of regularly 
saved data need do lit tle more than transfer con
trol to the remainder of the routine in the buffer. 
The complete layout of a Turbosaved program 
would be as shown in Figure 4. 

Time Out For Reading 
To read a bit, TurboTape makes use of several 
features of the peripheral interface chips-the 
CIA (Complex Int rface Adapter) on the 64 , or 
the VIA (Versatile Int rface Adapter) on the VIC. 
Each of these chips has a line (FLAG on the CIA 
and <:;A] on the_ YIA) that can detect a hig h-to
low 1gnal trans1t1on , the beginning of a dipole . 
These are used as the cassette read lines to the 
Data ette. To detect the start of a dipole, the 
Turboload routine monitors bit 4 of location 

56333 ($DCOD) on the 64, or bit 1 of location 
37165 ($912D) on the VIC. This bit will be set to 
1 when the signal being read from tape changes 
from 5 volts to 0 volts, called the falling edge of 
the dipole (see Figure 5). 

To determine whether the bit being read is a 
0 or a 1, the Turboload routine start a timer 
when the tart of the dipole is detected. Each 
interface adapter chip has two ] 6-bit timer 
clocks. On the 64 , Timer 2 of CIA #2 is used; the 
VIC version uses Timer 1 of VIA #1. The timers 
are like the familiar kitchen timer -they are set 
for the desired time and allowed to run until the 
time expires (until they count down to 0). The 
scheme is to set the timers for a period that is 
longer than the span of a 0 bit dipole, but shorter 
than the span of the dipole for a 1 bit . Then, 
when the next falling edge is detected, the status 
of the timer is checked. If the timer counted 
down to 0 before the start of the next dipole, 
then the time for the bit read was longer than 
the timer count and thus it was a 1 bit. If the 
timer is stil l counting when the next dipole starts, 
then the length of the dipole being read \.Vas 
shorter than the specified timer count, and thus it 
wa a 0 bit. 

The sta tu s of the timer can be determined by 
checking bit 1 of location 56589 ($DDOD) on the 
64, or bit 6 of location 37149 ($911 D) on the 
VIC. These will be 0 if the timers are still count
ing, or ] if the timers have counted down to 0, 
which corresponds to the value being read from 
tape. By collecting these into groups of eight, the 
bytes of the program can be reassembled. The 
process is illustrated in Figure 5. 

Turboverify operates by reading from tape 
the bootstrap program for the Turbosaved pro
gram to be verified, then modifying some of the 
Turboload code. It overwrites a store instruction 
with a compare and branch instruction. Thus, 
when the Turboload routine takes over, data read 
from the tape is on ly compared to the data al
ready in memory, instead of being loaded over 
the existing data. 

The Price Of Speed 
After all the program data bytes have been read , 
one final value is retrieved from the tape. This 
byte is the checksum previously calculated dur
ing the Turbosave. This is the only error detec
tion performed after header synchronization . If 
the checksum calculated during the Turboload 
does not match the one read from the tape, the 
LOAD must have failed. 

However, even a correct checksum does not 
validate a LOAD, because there ' more than one 
way to arrive at a certain sum. Since 2 + 4 + 6 
= 1 + 4 + 7, addition is not a fail-safe 
checksum method. So you must realize that this 
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speed enhancement does not come without a 
price . evertheless, we've found that the Com 
modore Da tassette is still forgi ving enough to 
make TurboTape reliable. 

Unfortunately, the tape reading routines in 
the bootstrap program are specific to the CIA on 
the 64 and the VIA on the VIC, since the dif
ferent chips must be accessed through different 
memory locations. Also, Turboload makes use of 
a number of ROM routines that are at differen t 
locations in the VIC and 64 . So even though the 
high-speed portion of a Turbosaved program 
could be read by either machine, the Turboload 
routine is machine-specific. Since the VIC and 64 
Turboload routines are entered automatically, 
neither routine will work on the wrong machine . 
There's just not enough room in the cassette 
buffer for a universal TurboTape LOAD routine 
that would work on both computers . This means 
that programs Turbosaved on a 64 can't be 
loaded into a VIC, and vice versa. 

Bypassing Errors 
TurboTape works fine in principle, but without a 
good link with the operating system, it would be 
cumbersome. For ease of use, TurboTape adds 
two commands to BASIC: TURBOSAVE (or 
TSAVE) and TURBOVERIFY (TVERIFY). The 
TurboTape program as published last month in
cludes a built-in memory mover and relocator. 

When you initialize TurboTape, it copies itself to 
the top of memory (or optionally beginning at 
location 52606 on the 64), then corrects all the 
absolute machine language references such as 
JMPs, JSRs, and address tables . This relocator ac
tuall y accounts for 170 of the 812 bytes of ma 
chine language in TurboTape . 

When you type in the command 
TURBOSAVE, why don' t you get a syntax error? 
It's certainly not a BASIC command . The answer 
is that when BASIC sees TURBOSAVE, it knows 
that TURBO is not a BASIC statement, so it as
sumes that it is a variable. BASIC then looks for 
the end of the variable, ready to assign it a value. 
Suddenly, it finds the command SAVE embed
ded within TURBOSAVE. A command like SAVE 
is not allowed as part of a variable name, so 
BASIC prepares to report a syntax error by jump
ing with the error code through the indirect error 
vector, contained in locations 768-769 
($300-$301 ). 

This vector normally points to the BASIC 
ROM error-handling routines, but this is where 
TurboTape steps in . When first run, TurboTape 
changes the error vector to point to the relocated 
TurboTape machine language. From then on, 
whenever an error happens, TurboTape gains 
control. If the error is not a syntax error, 
TurboTape passes it along to the ROM error rou
tine as usual. (It stores the original contents of 

---- --- ------- -------., 768-769 in 678-679, and uses those locations as 
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its own indirect error vector.) For a syntax error, 
TurboTape checks for either the SAVE or VER 
IFY token . Since BASIC has rejected TURBO as a 
variable, the CHRGET routine is left pointing to 
the token after TURBO. (CHRGET is used by 
BASIC to scan for characters in a command or 
program line . Each call returns a new character 
and sets up CHRGET to point to the next charac
ter.) That's how TurboTape detects the SAVE 
command. 

In fact, almost anything can precede the 
SAVE (such as SPEEDSAVE or even PIZZASAVE), 
as long as it's seen as a variable. The token 
which BASIC points to after the variable must be 
either 148 (SAVE) or 149 (VE RIFY); otherwise, 
TurboTape jumps back to the normal ROM rou 
tine and a ?SYNTAX ERROR is properly 
reported. 

ormal SAVEs do not go to TurboTape, 
since they do not pass through the error routine . 
Even if a SAVE ends in an error, CHRGET 
would no longer be pointing to the token for 
SAVE. This is an extremely elegant way of add 
ing commands to BASIC, and it wedges into 
BASIC without interfering with BASfC extensions 
that use CHRGET (such as the DOS wedge) or © 
other system vectors. 



PROGRAMMING THE Tl 

C Rege'lo 

Programming Without A 

Math Background 


"Com puter literacy, " a req uired class in many 
h igh schools and coll eges, is often li ttl e more 
than a class in elemen ta ry progra mming. 
Programming, however, is really on ly a small 
pa rt of com puting. Eq ually odd is the fac t that 
many of these computer literacy classes require 
cour es in algebra, calculus, or ome other form 
of advanced mathematics a a prerequisite. ln 
what way would knowing th e calculus help 
someone learn BASIC? 

Why are so man y yo ung people (often youn
ger than 15) good programmers even if they've 
never taken algebra? Clearl y, adva nced 
mathematics has little to do with programming. 

Of course, you do need to know a litt le 
about n um bers. You need to know how to count. 
In a BASI C program the lines are numbered, so 
you must know the order in which the lines will 
be executed . Nevertheless, if you think logically, 
you can even use NUM to automatical ly number 
your Jines as you are typing and you won't even 
ha ve to worry about the line numbers. 

If you like to program graphics, you should 
also learn something about basic coordinate 
geometry. That 's jus t a mat hematica l term for 
us ing a grid . There are 24 rows and 32 colu mns 
on a TI-99 /4A scree n. If you want to place a 
character in a certain position , you have to tell 
th e computer w hich row and column . 

You ' ll also encounter numbers in th e form of 
codes. For example, eac h color on a TI is given a 
number from 1 to 16. In any CALL SCREE or 
CALL COLOR statement w here you need a color 
number, you can look on the color chart to see 
w hich number represents w hich color. There are 
also codes for color sets, sounds, and characters. 
But beyond that, the most basic knowledge of 
addition, subtraction, multiplication, and di vision 
wi ll be all you ' ll need in most cases . 

Using Numbers Efficiently 
Some skill at recognizing number patterns wi ll 
help make you r programs more e fficient. 
Remember, however, tha t as long as your pro
gram works, it is "correct. " There are many ways 
to accomplish the ame ta k. 

For ins tance, if you can recognize a pattern 
in your programming statements or among the 
numbers, quite often you can reduce the number 
of sta tements required. Suppose you want to 
draw seven horizontal lines across the creen. 
The lines are to be in rows 4, 7, 10, 13, 16, 19, 
and 22. You could use seven CALL HCHAR 
statements. otice, though, that the numbers are 
each separated by 3. If you sta rt with row 4 and 
add 3 each time unti l you get to 22, you'll have 
the lines you want. A FOR- EXT loop could 
draw these same lines in onl y three statement : 

200 FDR ROW= 4 TO 2 2 S TE P 3 

210 CALL HC HAR<ROW,1,95,32> 

2 20 NEXT RO W 


Here 's another problem. Suppose you want 
to draw a flower in several places on the screen , 
and each flower takes five characters, two on top 
of three other . The flowers are scattered ran 
domly, so there 's no pattern to their placement. 
In this case, a subroutine to draw the flower 
would be appropriate . Before you enter the sub 
routine, you could specify the row and column 
positions in the variables R and C. In the sub 
routine, the CALL HCHAR statements (or CALL 
VCHAR) need to be expressed in terms of R and 
C. If the upper-left comer of the flower is in po 

sition R,C th en the next square would be R,C + 1. 

Below R,C i R + 1,C and next to it would be 

R + 1,C + 1 then R+ 1,C + 2. The subroutine 

would look like this: 
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500 CAL L HCHAR<R,C, 112> 
510 CALL HCHAR<R,C+l,113) 
520 CALL HCHARCR+l,C,114> 
530 CALL HCHAR<R+1,C+1,115) 
540 CALL HCHAR<R+1 , C+2,116) 
550 RETURN 

And each time you need a flower, you would call 
the subroutine like this: 

700 R=3 
710 C=B 
720 GOSUB 500 

Streamlining Your Code 
Now let's say you're drawing snakes instead of 
flowers . The snake still takes five characters, but 
all in a horizontal line. The subroutine might 
look like this: 

500 CALL HCHAR<R,C, 112> 
510 CALL HCHAR <R, C+1, 113) 
520 CALL HCHAR<R,C+2,114) 
530 CALL HCHAR<R,C+3,115> 
540 CALL HCHAR<R,C+4,116) 
550 RETURN 

Notice that there is a pattern among the 
numbers. Tn each statement the column number 
increases by 1 and so does the character number. 
The five CALL HCHAR statements can be 
changed to: 

500 FOR A=0 TO 4 
510 CALL HCHAR<R,C+A,112 +A ) 
520 NEXT A 

A young friend came to me with a program 
in which he was randomly choosing five words, 
then printing them on rows 5, 7, 9, 11 , and 13 . 
He had to keep track of the words, their place
ment (order), and the answers. One so lution was 
to DlMension arrays of W$ and ANS$ where the 
element specified was also the row number-so 
he had W$(R) and ANS$(R), where R was 5, 7, 
9, 11 , and 13. This method is easy to understand 
and worked well , but we were running into 
memory problems. Those arrays were taking up 
space because we weren't really using all the 
elements . 

Notice that there is a pattern to the numbers: 
Word I-Row 5 
Word 2-Row 7 
Word 3-Row 9 
Word 4-Row 11 
Word 5-Row 13 

The row numbers increase by 2. If you mul
tiply each word number by 2, they become 2, 4, 
6, 8, 10. ow compare these numbers with 5, 7_, 
9, 11, 13. Each of the word numbers (multiplied 
by 2) is 3 less than the row numbers . Therefore, 
if we have a word number N, the row number 
would be 2*N + 3. 

Later in the progra m, if we know the row 
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number R and want to find the word number, 
we need to relate 5, 7, 9, 11, 13 to 1, 2, 3, 4, 5. 
First subtract 3 from the row number, then notice 
that the result is 2 times the word number. Given 
the row number R, the word num ber is (R - 3)/2. 

Quite often, if you line up a group of num
bers you can see a relationship or a pattern. You 
can usually use standard arithmetic operations to 
get from one column of numbers to the next. If 
there is a progression of numbers, you can use a 
FOR- EXT loop with a certain STEP size to get 
the right series of numbers. 

Programming A Reflection 
fn this month 's example program, we' ll see how 
numbers can be manipulated to simulate reflec
tions in graphics. The program takes a design 
you draw in the upper-left quadrant of the screen 
and creates reflections in the other three quad
rants . We don 't want the pattern simply repeated 
(as in the " Quilt Squares" program), rather, we 
want to actuall y reverse the image. 

First, you draw a design in an area defined 
by rows 2 through 12 and columns 6 through 16. 
For example, the drawing starts in row 12 and 
column 16. This particular square reflects onto 
the other quadrants in sq uares (12,17), (13,16), 
and (13,17). The top -left square of the drawing 
quadrant is (2,6), or row 2 and column 6. The 
corresponding squares in the other quadrants are 
(2,27), (23,6), and (23 ,27). 

In general , for a certain row R and column 
C, the corresponding square in the upper-right 
quadrant would be on the same row R and the 
column number would be 17 (the quadrant starts 
in the seventeenth column) plus (16 - C). The 
first quadrant ends in column 16, and you sub
tract the first quadrant's column number to get 
its distance from the center . The result is 33-C. 
Another way to look at it is tha t the column 
number will be the same distance from the last 
column as the original square is from the first 
column-thus 32 - C + l or 33 - C. 

The corresponding square in the lower-left 
quadrant will have the same column number C 
as the original square, but the row will be 
12 + 13 - R or 24 + R- 1, which is 25 - R. The 
lower-right quadrant has the same row as the 
lower-left quadrant and the same column as the 
upper-right quadrant. Thus the three correspond
ing squares are (R,33 - C) and (25 - R,C) and 
(25 - R,33 - C). Lines 620-640 and 1000-1 020 
use these relationships. 

Electronic Snowflake 
When I was a child T liked to fold paper, cut a 
design, then unfold the paper to see w hat it 
looked like. Sometimes we would fold the paper 
to get a six-sided snowflake. Other times we 



would fanfold the paper. We also used different 
variations of simply folding the paper into 
rectangles. . 

This "Snowflake" program is the comput
erized version of cutting paper snowflake (with 
no scraps of paper to cl an up) . Suppose you 
have a square piece of paper. Fold it in half to 
make a rectangle, then fold the rectangle in half 
to make a square. ow cut a design in that 
square . Unfold the paper and you have a four
sided snowflake. 

When you run this program, you will see a 
large square outlined. You can draw in the upper
left square only. Use the arrow keys to move the 
cursor, press F to fill the cursor position with 
color, and press the space bar to preserve the 
background color (or to erase a previously filled 
position). When your design is complete, press 
E TER. The computer starts at the center and 
moves outward to reflect your pattern on the 
other quadrants of the larger square. 

When the design is complete, you can press 
M to modify, S to start a new pattern, P to print 
the pattern if you have a printer, and E TTER to 
end the program. If you press M to modify, the 
cursor starts blinking again and you can resume 
drawing. But this time your changes appear im
mediately in the rest of the design. When you're 
finished, you can press ENTER again. If you 
press S to start a new pattern, the screen clears 
and you can start over. 

To use the printer option, the printer must 
be attached and switched on (don't forget the 
RS-232 interface). Line 800 contains the printer 
configurations; modify it if necessary. The hard 
copy printout is elongated but shows the pattern 
you drew. Filled squares are represented by as
terisks and the blanks by dots. lf you want, you 
could even use this pattern for counted cross
stitching or needlepoint. 

Program Explanation 
Lines 110-200 clear the screen and print the title 
and instructions. Lines 210-270 define characters 
used as graphics. Characters 96-99 are used to 
outline the large square and the drawing quad
rant. Character 104 i the filled square, and 
character 105 is the cursor used in drawing. 
Character 112 is the yellow dot used to indicate 
the ENTER key after the snowflake is complete. 
Lines 280-290 define the colors for the snow
flake and the E TER key symbol. If you wish to 
use different colors for the snowflake, change the 
color number 5 in line 280 and the screen color 
in line 430. 

Lines 300-390 wait for you to press E TER, 
then continue the instructions. Lines 400-410 
wait for you to press any key to start. Lines 
420-490 clear the _screen, change the screen color 

to cyan (light blue), then outline the large square 
and the upper-right quadrant. 

Lines 500-510 define the starting row X and 
column Y for the drawing cursor. Lines 520-540 
call the subroutine that is the procedure for mov
ing and filling in squares until the E TER key is 
pressed . 

When you press ENTER, lines 550-570 
make a beeping sound, then erase the lines for 
the quadrant. Lines 580-660 look at each square 
in the upper-right quadrant. If they find a filled 
square, they draw a square in the other quad
rants in the corresponding position. This happens 
in loops, starting with the center square and 
moving outward (by columns C) and upward (by 
rows R). When the process is complete, line 670 
sounds another beep. 

Lines 680-730 print the options to press M 
for modify, S to start over, P to print, or ENTER 
to end. Lines 740-780 detect the key pressed and 
branch accordingly. 

Lines 790-920 contain the printing option. 
You must have a printer connected, and your 
printer configuration must be specified in line 
800. The computer looks at each .row from 2 to 
23 and each column from 6 to 27 using CALL 
GCHAR, and then prints a period for a space 
and an asterisk for a filled square. After the 
printing is complete, the program branches back 
to the options of M, S, P, and ENTER . 

Lines 930- 1030 contain the modify option. 
First the options at the right of the square are 
cleared. Then the drawing cursor reappears. De
sign changes instantly appear in the other three 
quadrant;;. When you press E TER, the program 
branches back to the options of M, S, P, and 
ENTER. 

Lines 1040-1320 contain the subroutine for 
the drawing procedure. CALL GCHAR checks to 
see what character is in position X,Y and calls 
that character number (G). Lines 1060-1080 
blink the cursor while waiting for a keypress. 
Lines 1090-1300 are the branching statements 
executed when certain keys are pressed. Line 
1310 draws the new character if it is a space or a 
filled square. 

Lines 1330-1340 clear the screen, then end 
the program. 

If you wish to save typing, you can receive a 
copy of this program by sending a blank cassette 
or di sk, a stamped, self-addressed mailer, and $3 
to: 

C. Regena 
P.O. Box 1502 
Cedar City, UT 84720 

Please be sure to specify that you need the 
TI version of Snowflake. 
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Snowflake 	 640 CAL L HCH AR(25 - R. 33-C .H> 
650 NEXT C . 
660 NEXT R 

before entering this listing. 670 CALL SDUND <100,440, 2 l 
Refer to "COMPUTE! 's Guide To Typing In Programs" 

100 REM SNOWFLAKE 

110 CALL CLEAR 

1 2 0 PR I NT TAB C 9 ) ; " SN 0 W FL A~: E " : : : 

130 PRINT "USE THE ARROW KEYS TO DR 


AW" 
140 PRINT :"IN THE UPPER LEFT QUADR 

ANT." 
150 PRINT : "PRESS 'F' TD FILL A SQU 

ARE." 
160 PRINT :"PRESS SPACE BAR TO ERAS 

E. II 


1 70 PR I NT : "PRESS < ENTER > WHEN YOU" 

180 PRINT : "ARE FINISHED DRAWING." 

190 PRINT ::"THE COMPUTER WILL COMP 


LETE" 
200 PRINT :"THE SNOWFLA KE." 
21 Ill CALL CHAR ( 96, "eJ!lH!l00000000!l100FF") 

220 CALL CHAR C 97, "80808!l18el8080808") 

230 CALL CHAR C98, "FF" l 

240 CALL CHAR C 99, "r.11 HI HI 1 0 1010HJ101 ") 

250 CALL CHARC104,"FFF F FFFFFFFFFFFF 


") 

260 CALL CHAR ( 105,"FF818181818181FF 
") 

270 CALL CHARC112," 3 C7EFFFFFFFF7E3C 
") 

280 CALL CDLORC10,5,1l 

290 CALL COLOR< 1 1 , 12, 1 > 


301!1 PR I NT : : "PRESS ( ENTER > . " 

310 CALL KEYC0, K,Sl 

320 IF K<> l 3 THEN 3 1 0 

33 0 CALL CLEAR 

3 40 PRINT "AFTER SNOWFLAKE IS COMPL 


ETE," 
350 PRINT : "PRESS < M> TO MODIFY PAT 

TERN" 
3 6!ll PRINT :"PRESS ,. S > TO START OVER" 

37 0 PRIN T : "PRESS <p :: TO PRINT COPY" 
380 PRINT : "PRESS <ENT ER > TO END." 
390 PRINT ::::: "PRESS ANY KEY NOWT 

0 START." 

400 CALL KEYC0, K .S l 

410 I F S < l THEN 40 0 

420 CALL CLEAR 

4 3 0 CALL SCREEN C8l 

440 CALL HCHAR <l,6,96, 22> 

450 CAL L VCHAR<2.28.97 , 22l 

460 CALL HCHARC24,6,98, 22 > 

470 CALL VCHAR<2 , 5.99, 22) 

48'11 CALL \/ CHAR <2 .1 7 , 97. l1l 

490 CALL HCHAR ( 1 3 , 6, 98. 11 l 

50!ll X=12 

510 Y=16 

520 CALL SOUND ! 15 0 ,1 397 . 2> 

5 30 GO SUB 1 V.15 0 

5 40 IF K() 1 3 TH EN 530 

550 CALL SOUND <1 "10 .14 97 , 2> 

560 CALL HCHAR ( 13, 6 , 32, I 1 l 

570 CALL I/CHAR ( 2, 1 7, 32, 11 > 

580 FOR R=12 TD 2 STEP - 1 

590 FOR C=16 TO 6 ST E P - 1 

600 CALL GCHAR <R, C ,Hl 

6 10 IF H= 32 THEN 650 

620 CALL HCHAR!R, 33- C ,Hl 

6 3 0 CALL HCHAR <2 5 - R,C,Hl 


680 CALL VCHAR <8.29,60: 4 l 

690 CA LL VCHAR<8~ 3 1:6 2: 4 l 

700 CALL HCHAR<8, 30 ,7 7i 

710 CALL HCHAR c9 :30: 8 3) 

720 CALL HCHAR C 10, 3 ~.80 l 

7 30 CALL HCHAR <ll,30,11 2 > 

740 CALL K EY<0,K,~l . 

750 IF S < l TH E N 740 

760 IF K= 8 3 THE N 420 

770 IF K= 1 3 THE N 1 33 0 

780 I F K< >80 THEN 9 3 0 

7 90 REM PRINTER CONFIGURATION 

80!ll OPEN # 1: "RS232. BA=6 00 " 

810 FOR R=2 TO 23 

820 FOR C=6 TO 27 

8 3 0 CALL GCHARCR,C,Hl 

840 IF H<> 32 THEN 870 

850 PRINT #1:"."; 

860 GOTO 880 

870 PRINT #l:"i"; 

880 NEXT C 

89 0 PRINT #1:CHR$ 113l 

9!ll !ll NEXT R 

910 CLOSE #1 

92 e1 GOTO 6 70 

9 3 0 IF K<) 77 THEN 7 4 0 

940 CALL VCHAR(8, 29 , 32 ,4l 

950 CAL L VCHARcs: 3 0. 3 2 . 4 ) 

96 0 CAL L VCHAR(8; 3 1: 3 2'.4 > 
970 CAL L SOUND ( 15 0, 1 397,21 

980 GDSUB 1050 . 

99 0 IF K=13 THEN 67 0 

10 00 CALL HC HARIX 1 33 - Y,Gtl 

1 010 CALL HCHARC25 -X ,Y,Gll 

1020 CA LL HCHAR C25 -X ,33 - Y,Gll 

1030 GOTO 97 !.11 

1040 REM SUB TO DRAW 

1050 CAL L GCHAR<X,Y,Gl 

1 0 60 CALL K EY <0 , ~ . Sl 


1070 CA LL HCHAR CX . Y, 1 0 5 1 

1080 CA LL HCHARCX,Y,Gl 

1090 I F K= 1 3 THEN 1 32 0 

1100 IF K= 70 THEN 1 3 00 

111 0 IF K=32 TH EN 1280 

11 20 IF K() 88 T HEN 11 60 

11 30 IF X= 12 THE N 10 60 

114 0 X=X+l 

11 50 GO TO 1050 

1160 IF K<> S 3 THEN 1200 

11 70 IF Y=6 THEN 1060 

11 80 Y=Y - 1 

1 190 GOTO 1050 

1 200 IF V ~ ) 68 THEN 1 2 4 0 

1 2 10 I F Y= 16 THEN 106 0 

12 2 0 Y=Y + 1 

1 230 GOTO 105 0 

1 2 4 0 I F K(1 69 THEN 10 60 

1 250 I F X=2 T HEN 1060 

1260 X=X - 1 

127 0 GOTO 1 050 

)280 G1= 32 

129 1/J GOTO 131.QI 

13 !l1C11 G1=104 

1 3 1 0 CALL HCHAR ( X . Y . Gll 

1320 RETURN 

133 0 CALL CLEAR 

1 3 40 END 
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MACHINE LANGUAGE 


Multiplication 

Part 2 


In Part 1, we d iscussed a multiplication such as: 
(x) 
(y) 

1 1 0 
1 

1 
0 

O 
1 

1 
0 
1 

1 
0 
0 

1 
0 
1 

0 
0 
0 

1 
0 

0 

(z) 1 0 0 0 0 0 1 0 

We indicated tha t the logic m igh t most use 
full y work this way: 

1. 	Set the product area (z) to zero. 
2. 	Examine the highest bit of the mul tipli er 

(y). 
3. 	If the bi t is 1, add the mul tiplicand (x) 

in to the product (z). 
4. 	If the mul tiplier (y) has no more bits, quit. 
5. 	Shi ft the product (z) le ft one bit. 
6. Exa mine the next highest bit o f the 

multiplier, and go to step 3. 

Thus, we start with 11010, sh ift le ft to get 
11 0100, add nothing, s hift le ft to get 110 1000, 
add 11010 to give 10000010, then quit. Answer: 
10000010, o r hex 82, or decimal 130. 

Working Another Shift 
That's not hard to do, bu t we ha ve one more 
tri ck in our bag. Not ice that the product is shifted 
left. VY_e could test the bi ts of the mul tipl ier (y) if 
~e s hi fted it left, too. The highest bits wou ld pop 
in to the carry flag as we shifted, and we cou ld 
test each bit with a ~CC o r BCS as it goes by. 

. ow-and this is the neat part- if we need 
to s hi ft both the produ ct and the mul tiplier left, 
maybe we coul d p ut them together and sh ift 
them as one large col lection of bits. We can ee 
this best graphicall y: 

00000101 00000000 

Multiplier Product 


We'll shi ft these two as if they were ·one 
va lue. Whenever a bit hits the carry flag, we ' ll 
add 11010.(our mul tiplicand) into the product 
area . Nothing much will happen at fi rst, since as 

we shift the two-byte group left, zeros wi ll move 
into the carry and we won ' t add a thin g. After 
five sh if ts, we have: 

10100000 00000000 

We still ha ve nothing in our carry flag. But 
one more long shift, and the hig h bit wi ll move 
into the carry: 

c 	 01000000 00000000 

Good! Add the mul tiplicand in to the product 
area (using a full two-byte addi tion), and we' ll 
ge t: 

01000000 00011010 

The next two left-shi fts yield the following 
values: 

10000000 00110100 
and C 00000000 01101000 

Aha! The carry bi t has been hit again, so we 
add 1101 0 into the product area to get : 

00000000 10000010 

That's our answer! Correct in both bytes! We 
know to stop at thi s poin t because if we co un t 
the shi fts we find tha t we 've done eigh t- exactly 
the number of bits in the mul tipli er. 

Taking A Bigger Byte 
The elegant thing about th is kind of multiplica
t10n 1s that the answer is correct over several 
bytes. Fdr exam ple, if you multip ly a one-byte 
nu m ber by another one-byte number, the prod
u ~t may be up to two bytes in length. Our pre
vious exa m ple was a s imple one: 5 tim es 26 
gives 130, which st ill fits into one byte. But if we 
try, say, 48 times 40, we' ll need a two-byte area 
~or t~e answer. Withou t special commen t, let's do 
1t using the same method : 

00101000 00000000 
01010000 00000000 
10100000 00000000 

c 01000000 001 10000 
10000000 01100000 

c 00000000 11110000 
00000001 11100000 
00000011 11000000 
00000111 10000000 
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Answer: hex 780, or d ecimal 1920. Correct 
in both bytes. 

Let's wri te the code to multiply a number m 
th e A register with one in th e X register and 
p lace the resul t in ad d ress $0380 (low) and 
$038 1 (h igh). We'll use $0382 as s torage fo r th e 
multipli ca nd . 

STX $0382 ;multipli cand 
STA $0381 ;multiplier 
LOA #$00 
STA $0380 ; zer-o to product 
LOX #$08 ;number- of bits 

NXBIT 	 ASL $0380 
ROL $0381 
BCC NOADD 
CLC 
LOA $0381 
ADC $0382 
STA $0381 
LOA $0380 
ADC #$00 
STA $03 80 

NOADD 	 DEX 
BNE NXBIT 

It 's elega nt, it's e fficient , and it easily ex
tends to a g reater number o f bytes fo r th e mul 
tipl ie r and m ul tiplicand. © 

DOUBLES DISKETTE STORAGE SPACE! 

REDUCES DISKETTE COST 50%! 

Now! The back of 5'14' Diskettes can be used for 
data storage even with single head disk drives. 
• llUU llnt:ll ' Tools make 1t easy. 
• Adds the Precise notch where it's needed. 
• Doubles Diskette Space or Money Back! 

~-~.....f.j 1\'lllllLB 1\TIYl'f:H I 1\'lllllLB iVIYl'f:H II 
\ Cuts Square Nolch for Culs Square Nolch and ';, inch round 

~I Apple. II. II . lie, lie. Ill, "index hole." f()( use with ccmpulers olher 
;;'I Frankhn &Commodole than those shown for ISllU #Tf:. Lt only $14.95* each only $21.90* each 

DISK OPTIMIZER SYSTEM s -~\ Software for Apple, II, II + , lie, Ill and Franklin
I 

• Certifies your ··new" Disk 100% Error Free j I • 	 469% FASTER THAN SIMILAR PROGRAMS! 
• 	 Removes Bad Sectors • Adds 361h Track 
• Performs Disk Drive Speed Check 
• Adds DOS and More only $24 •95* 

SPECIAL PACKAGE PRICE
1\'lllllLE 1\'IYl't:H I and DISK OPTIMIZER 

* only $29.95 for BOTH * 
On all orders add S2 00 for each rlem Poslage &Handling (SS.00 each lorergn P&H) 


'Florida Residen ts Add 5% Sales Tax 

SATISFACTION GUARANTEED OR YOUR MONEY BACK! 


ORDER TODAY! 
~ Toll Free 1-800-642-2536 
L::_J 	 Florida 305-493-8355 

' o r send Check or Money O rder to: 

•\'llllll~B •\'llTCH® £'11~1U'llTElt l'lfllllllCTS 
4211 NW 15th TERRACE • DEPT. 6 6 • LAUDERHILL, FL 33319 

NEW! 
Universal Input/Output 
Board for VIC-20/64 

• 	 16 channel 8-bit AID converter with 

100 microsecond sampling time. 

• 	 1 DIA output. 
• 	 16 high voltage/high current discrete 

outputs. 
• 	 1 EROM socket. 
• 	 lJse multiple boards for additional 

channels up to 6 boards. 

vrc.20 un• MW-311V . .... s205.oo 

CBM·64 uses MW-311C $225.00 

D ealer 

inquir ies invi t ed. 


Micro World Electronix, Inc. 
3333 S. Wadsworth Blvd =C 105. 
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IBM Rebound 

All Machine Language Game For PC & PCjr 

C ris Me coif and More S giyomo 

Here's a fast, smooth, all machine language adapta
tio11 of a classic arcade ga me. With the modifications 
included below, it runs on any IBM PC (color/ 
graphics or monochrome adapter) with at least 64K 
RAM a11d a disk drive, and any E11ha11 ced Model 
PCjr. 

" Rebound" takes advantage of machine language 
to streamline the action in this arcade-style game 
patterned after the popular Breakout . By control
ling a paddle at the bottom of the screen, your 
goal is to knock out all the bricks at the top of 
the screen with a bouncing ball. 

Unlike most action games, Rebound works 
on all three popular types of IBM Personal 
Computers. Program 1 is for an IBM PC with the 
color/graphics adapter. Program 2 consists of 
modifications to make Program 1 work on an 
IBM PC with the monochrome adapter. And al
though Program 1 works as is on an IBM PCjr, 
the modifications contained in Program 3 accel
erate the game to compensate for Junior's slower 
execution speed. 

Typing Instructions 
ff you have a color/ graphics PC, type in Pro
gram 1. If you have a monochrome PC, type in 
Program 1 and substitute the line in Program 2. 
If you have a PCjr, type in Program 1 and sub
stitute the lines in Program 3. To be safe, save the 
program on disk before ru1111i11g it fo r the first time. 

Next, insert a disk in drive A and type RUN . 

The BASIC program will create a machine lan
guage file on disk with the filename 
REBOUND.EXE (the drive may wh ir on and off a 
few times as the file is created). 

When the Ok prompt reappears, exit BASIC 
to DOS by typing SYSTEM. Make sure the disk 
\·vith the REBOUND.EXE file is in drive A. To 
run Rebound, type REBOU D.EXE at the DOS 
prompt. Almost instantly, the game screen will 
appear. 

Eight Chances For Glory 
To start playing Rebound, press the Enter key. 
The first ball starts moving downward from the 
middle of the screen. Your job is to keep it from 
falling off the bottom of the screen by bouncing 
it upward toward the rows of bricks. 

To bounce the ball, move the paddle back 
and forth with the left and right Shift keys. 
You'll have to anticipate where the ball will 
bounce next, because the paddle can ' t a lways 
move across the screen as fast as the ball can 
(otherwise the game would be too easy). If you 
miss a ball, another one starts falling. You get a 
total of eight balls before the game ends in de
feat. If you succeed in knocking out all the 
bricks, the program resets for another game . 

There are five rows of bricks. Bricks on the 
lowest row are worth one point each, bricks on 
the second-lowest row are worth two points, etc. 

You can freeze Rebound at any time by 
pressing the space bar. Press any other key to 
resume play. 
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"Rebou11d" is a fast arcade-style ga me tliat wnrks 0 11 

nearly all IBM Perso11al Computers. 

The Esc key restarts a game in progress by 
replacing all missing brick and lo t ball . It also 
resets the score to zero. 

To stop the game entirely and exit to DOS, 
press Ctrl-Break on the PC or Function-Break 
(Fn-B) on the PCjr. 

Refer to "COMPUTE!'s Guide To Typing In Programs" 
article before typing these programs in. 

Program 1 : Rebound For IBM PC 
(Color/Graphics) 

El 10 ON ERROR GOTO 70 

FB 20 OPEN "o",l,"rebound . exe" 
CH 3 0 RE AD A : I F A <0 T HE N 5 0 

NE 40 PRINT #1,CHRSCAJ; : GOTO 3 0 
EP 50 FOR 1=1 TO -l="A: PRINT 111,CHRS ( 

0l ; : NEXT 

HJ 60 GOTO 30 

OK 70 IF ERR <> 4 THEN ON ERROR GOTO 0 
CB 8 0 C L 0 S E 1 : E ND 
BF 1 0 0 DAT A 7 7 , 9 0 , 3 2 , 1 , 4 , 0 . 1 . 0 

KH 1 1 0 DAT A 3 2 , - 3 , 2 5 5 , 2 5 5 . 7 4 , 0 , 1 2 8 , 0 

10 120 DATA 208,144,-4 , 32.-3.205,11 . -2 

PK 1 3 0 DAT A 6 , - 4 7 9 , 3 0 , 1 8 4 • - 2 , 8 0 , 1 8 4 . 5 9 

OK 1 4 0 DA T A 0 , 1 4 2 • 2 1 6 , 1 4 2 , 1 9 2 , 1 7 6 . 3 , 1 8 

0 
ON 1 5 0 DAT A 0 . 2 0 5 , 1 6 . 1 8 5 . - 2 . 1 8 2 . 2 4 . 1 7 8 

OC 1 6 0 DAT A 7 9 , 1 7 6 , 0 , 1 8 3 , 7 , 1 8 0 . 6 . 2 0 5 

FP 17 0 DATA 16.181,32.180,1,205.16,182 

FD 180 DATA 3,178,3 , 183,0.232,107.3 

DB 1 9 0 DAT A 1 7 6 , 2 1 8 . 1 7 9 . 1 5 , 2 3 2 . 1 0 7 . 3 . 1 

78 
BC 2 0 0 DA T A 4 • 2 3 2 , 9 5 , 3 , 1 7 6 . 1 9 6 . 1 8 5 . 7 2 

ME 2 1 0 DAT A 0 , 2 3 2 , 9 7 , 3 , 1 7 8 . 7 6 . 2 3 2 . 8 2 

LH 220 DATA 3,176 ,191, 232.84.3 .18 2.4 

NA 230 DATA 178.3.232.70.3.176,179,232 

fl 240 DATA 72,3,178 , 76,232,60,3,176 

NN 250 DATA 179 . 232,62,3 . 254,198,128 . 2 

54 
CG 2 6 0 DAT A 2 4 , 1 1 4 , 2 2 9 . 1 7 8 , 4 . 1 8 2 . 1 , 1 9 0 
OM 2 7 0 DAT A 1 9 9 , 0 , 2 3 2 , 2 2 3 . 2 . 1 9 8 . 6 , 4 5 


OD 2 8 0 DAT A 0 . 5 6 , 1 9 1 . 3 • 0 . 1 9 8 . 1 3 3 , 9 4 


Ol 2 9 0 DA T A 0 , 4 8 , 7 9 , 1 1 7 . 2 4 8 . 1 9 0 . 2 6 . 0 


BP 30.0 DATA 
EH 3Hl DATA 
NH 3 2 0 DAT A 
JF 330 DATA 
AF 3 4 0 DAT A 
OM 3 5 0 D A T A 

3 

OJ 360 DATA 
BL 3 7 0 DAT A 
U 380 DATA 

OB 3 9 0 DAT A 
Bl 400 DATA 

FJ 410 DATA 
OP 4 2 0 DAT A 
HB 4 3 0 DAT A 
OC 4 4 0 DAT A 

GB 4 5 0 DAT A 
46 

00 4 6 0 DA T A 
IL 470 DATA 

DB 4 8 0 DAT A 
BN 4 9 0 DAT A 
DH 500 DATA 
If 510 DATA 
MH 5 2 0 DA T A 

BG 5 3 0 DAT A 
IC 540 DATA 
Jl 550 DATA 

39 

KC 560 DATA 
JP 5 7 0 DAT A 
OM 5 8 0 DAT A 
Fl 590 DATA 
OK 6 0 0 DAT A 
CB 6 1 0 DAT A 
PC 6 2 0 DAT A 

3 
CB 630 DATA 
FB 640 DATA 
EK 650 DATA 
AH 6 6 0 DA T A 
CP 670 DATA 
PH 6 8 0 DAT A 
Kl 690 DATA 
B 700 DATA 
LH 710 DAT A 
BC 7 2 0 DAT A 
KA 730 DATA 
JF 740 DATA 
BA 750 DATA 
JN 7 6 0 DAT A 
GK 7 7 0 DA T A 
LH 780 DATA 
HB 7 9 0 DAT A 
MC 8 0 0 DA T A 
AC 8 1 0 DAT A 
DK 8 2 0 DAT A 
KG 8 3 0 DAT A 

6 
GG 8 4 0 DA T A 
Cl 850 DATA 

0 
PC 860 DATA 
OD 8 7 0 DA T A 
llf 8 8 0 D A T A 
NP 8 9 0 DA T A 

232, 179.2.198.6, 10 .0 ,92 
198,6,6.0 ,128,198 ,6,8 

- 2 , 1 9 1 , 5 , 0 , 1 8 2 , 5 , 1 7 8 , 4 
1 83,0, 190 , 182.0,247,199,1 

0 , 1 1 7 , 3 , 1 9 0 , 1 8 9 , 0 . 1 8 5 , 9 
0 , 2 3 2 , 1 5 9 • 2 , 2 2 6 , 2 5 1 . 2 3 2 , 1 1 

2 ,79, 117,224,128.62,11.-2 

1 1 7 , 1 8 , 1 9 8 , 6 , 1 1 , 0, 1 , 2 3 2 

166,2,128,62,12,0,1, 17 

3 , 2 3 3 , 1 0 6 • 1 , 2 5 4 , 1 4 , 4 5 , 0 

128,62,45,0,48,115,3.233 

145,1,190,26,0.232,84,2 

1 8 2 , 2 4 , 1 7 8 , 0 , 1 9 0 , 2 2 5 , 0 , 2 3 2 

9 6 , 2 , 198 , 6 , 9 , 0, 3 5 , 1 8 0 

0 , 2 0 5 , 2 6 , 1 3 9 , 1 9 4 , 3 7 , 2 5 5 , 1 5 

1 7 8 • 2 0, 2 4 6 , 2 4 2 , 1 2 8 , 1 9 6 , 4 , 2 

1 9 6 , 1 , 1 1 6 , 3 , 1 2 8 , 1 9 6 , 5 2 , 1 3 8 

2 12 ,182 .11,137,22 .-2.198,6 

4 , 0 , 2 , 1 2 8 , 2 5 2 , 3 9 , 1 1 9 , 5 

198 , 6 , 4 , 0, 3 , 1B0 , 2 , 2 0 5 

22.36,3,116,25,60,3,116 

21,60,1,116,2,176,255,2 

6 , 9 • 0 , 6 0 , 2 • 1 2 4 , 7 , 6 0 

6 8 , 1 2 7 , 3 , 1 6 2 , 9 , 0 , 2 3 2 . 4 6 

1,160,6,0,44,127.177.10 

246,225.247,216,5.160,15,1 

200,226,254,160,5,0,2,6 

6 , 0, 1 6 2 , 5 , 0 , 1 1 4 , 3 , 2 3 3 

1 7 3 , 0 , 1 3 9 , 2 2 , - 2 . 1 6 0 , 4 , 0 
36,1,208,224,44,1.2,208 

1 6 0 , 4 , 0 , 3 6 . 2 , 4 4 . 1 , 1 2 8 

5 4 , 7 , 0. 1 , 1 1 7 , 2 , 1 7 6 , 0 
2 , 2 4 0, 1 2 8 . 2 5 4 , 2 4 , 1 1 9 , 3 9 , 1 8 

0,232.3,2,180,8,205 ,16 
60,32,116.88,191, 13 ,0,185 

4,0,252. 242 , 174 ,117,41 .232 

2 4 7 , 0 , 1 2 8 , 5 4 , 4 , 0 , 2 , 1 9 8 

6,7,-2,235,179,139,22,2 

0 , 2 3 2 , 2 1 3 , 0 , 1 3 9 , 2 2 , - 2 , 2 3 2 

206,0.232,175,0,180,14,176 

7,205,16.233,2.255.191,17 

0,185,3.0.242.174,117.5 

1 2 8 , 5 4 • 4 , 0 , 1 . 1 9 1 , 2 0 , 0 

185,6,0,242,174,116,3.23 3 

125,255,128.54,4,0,2 . 233 

117,255,128,54,8,0,1,117 

1 9 , 8 2 , 1 3 9 , 2 2 , 2 , 0 , 2 3 2 . 1 4 3 

0 , 9 0 , 2 3 2 , 1 2 4 , 0 , 1 3 7 • 2 2 . - 2 

235 , 9,144,135,22.-2,137,22 

2 , 0 , 1 8 0 , 1 , 2 0 5 , 2 2 . 1 1 6 • 3 9 

1 8 0 , 0 , 2 0 5 . 2 2 , 1 2 8 , 2 5 2 , 1 , 1 1 7 
8 , 1 9 8 , 6 . 1 1 . - 2 , 2 3 3 . 2 1 9 . 2 5 3 

6 0 , 3 2 , 1 1 7 • 7 , 1 8 0 , 0 , 2 0 5 . 2 2 
2 3 5 , 1 2 . 1 4 4 , 1 0 . 1 9 6 , 1 1 7 • 7 • 1 7 

3 , 1 8 0 , 0 , 2 0 5 • 1 6 , 2 0 3 • 1 2 8 , 6 2 
10,-2,116,3.233.215,254,19 

99,0,232.231,0,139.22.2 
0 , 2 3 2 . 5 6 . 0 , 1 3 9 • 2 2 . - 2 • 2 3 2 

4 9 , l'l , 2 3 2 . 1 8 , 0 , 2 3 2 . 7 , 1 

1 2 8 , 6 2 , 1 2 . 0 , 1 , 1 1 6 • 2 0 6 , 2 3 3 
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KG 9 0 0 DA T A 1 5 1 , 2 5 3 , 1 9 0 , 1 2 8 , 0 , 2 3 5 , 2 1 8 , 
182 

GM 9 1 0 DAT A 2 4 , 1 3 8 • 2 2 , 9 , 0 , 1 9 0 , 2 0 9 , 0 

GF 9 2 0 DA TA 2 3 2 , 2 0 6 , 0 , 1 9 5 . 8 2 , 1 8 3 , 0 , 2 3 2 

Fii 930 DATA 14,1,176,9,179,3,232.14 

HN 9 4 0 DA T A 1 , 9 0 , 1 9 5 , 8 2 , 1 8 3 , 0 , 2 3 2 • 2 5 5 

JE 9 5 0 DAT A 0 , 1 7 6 , 3 2 , 1 7 9 , 7 , 2 3 2 , 2 5 5 , 0 

DD 9 6 0 DAT A 9 0 , 1 9 5 , 2 5 4 , 1 4 , 1 0 , 0 , 8 3 , 8 1 
LE 970 DAT A 82,86,138,254,128,238,6,12 

8 
011 9 8 0 D A T A 2 3 0 , 1 , 2 0 8 , 2 3 0 , 1 2 8 , 2 3 4 , 4 , 4 2 

llE 9 9 0 D A T A 2 1 4 , 1 2 8 , 2 2 6 , 2 5 2 , 2 , 2 1 4 , 1 8 5 , 

4 
OP 1 0 0 0 DA T A 0 , 1 2 1 , 5 , 1 7 8 , 0 , 1 8 5 , 2 , 0 

PE 1 0 1 0 DAT A 1 2 8 , 1 9 4 , 4 , 1 3 8 • 2 4 7 , 1 2 8 , 2 5 0 

' 7 4 
ED 1020 DATA 114,3, 185 ,2,0. 183,0,232 

BE 1 0 3 0 DAT A 1 9 0 , 0 , 1 7 6 , 3 2 , 1 7 9 , 7 , 2 3 2 , 1 9 

3 
Af 1040 DATA 0.133.11.42.254.2,62,97 

60 1 0 5 0 DAT A 0 , 1 3 6 , 6 2 , 9 7 , 0 • 1 8 3 , 5 8 . 1 9 0 

n 1060 DATA 2,0,58,188,95,0,119. 1 8 

OF 1 0 7 0 DA TA 1 3 8 , 1 5 6 , 9 5 , 0 , 1 2 8 • 2 3 5 . 1 0 • 1 

36 
011 1 0 8 0 DAT A 1 5 6 , 9 5 , 0 , 2 5 4 , 1 3 2 . 9 4 , 0 . 7 8 
GN 1 0 9 0 DA TA 1 1 7 , 2 3 2 , 1 9 0 , 2 6 , 0 . 2 3 2 , 4 3 , 0 

DH 1 1 0 0 DA T A 1 2 8 , 2 3 8 • 6 , 1 7 7 . 5 , 2 1 0 , 2 3 0 • 2 
46 

CP 1110 DATA 214,58,54,6.0,114,4,136 

HA 1 1 2 0 DA TA 5 4 , 6 , 0 , 9 4 , 9 0 , 8 9 , 9 1 , 1 9 5 

AC 1 1 3 0 DAT A 8 2 , 1 7 6 , 1 • 1 8 1 , 5 . 1 7 7 , 4 , 1 8 2 

Pl 1140 DATA 23,178,75,183,7,180,7,205 

JH 1 1 5 0 DAT A 1 6 . 9 0 , 1 9 5 • 8 3 . 1 7 3 . 1 3 9 • 2 0 8 , 
183 

6l 1 1 6 0 DAT A 0 , 2 3 2 , 8 4 , 0 , 1 7 2 , 6 0 , 0 , 1 1 6 

HJ 1170 DATA 6,180,14.205,16.235,245,9 

CN 1 1 8 0 DAT A 1 9 5 , 8 1 , 8 6 , 1 8 3 , 0 , 2 3 2 , 6 4 , 0 

Dll 1 1 9 0 DA T A 1 7 2 , 6 0 , 0 , 1 1 6 , 1 5 , 1 3 8 , 2 0 0 , 1 
8 1 

llD 1 2 0 0 DA TA 0 , 1 7 2 , 1 3 8 , 2 1 6 • 1 7 2 . 2 3 2 • 5 8 . 

0 
DB 1 2 1 0 DAT A 2 , 2 0 9 , 2 3 5 , 2 3 3 , 9 4 , 8 9 , 1 9 5 , 2 

32 
DA 1 2 2 0 DA T A 1 9 , 0 • 1 9 0 , 1 6 1 , 0 . 2 3 2 , 1 9 5 . 2 5 

5 
IB 1230 	 DATA 180,0,205,22,10 ,1 96,116,1 

8 
Fl 1240 	 DATA 128.252,28,117.243,139,22 

' 161 
CA 1 2 5 0 DAT A 0 , 1 7 8 , 4 , 1 9 0 , 2 2 9 , 0 , 2 3 2 , 1 9 2 

lJ 1260 DATA 255 , 195,198,6,12.0.1,195 

PD 1 2 7 0 DAT A 8 0 , 1 8 0 • 2 , 2 0 5 , 1 6 , 8 8 . 1 9 5 , 1 8 

5 
60 1 2 8 0 DAT A 1 , 0 , 1 8 0 , 9 . 2 0 5 . 1 6 . 1 9 5 . - 1 9 

EH 1290 DATA 219,219,219,219,179,218,1 

9 1 ' 196 
BP 1 3 0 0 DAT A 2 0 5 , 2 1 8 , 1 9 1 , 2 1 3 , 1 8 4 , 4 , 1 , 6 

6 
PB 1 3 1 0 DAT A 9 7 , 1 0 8 , 1 0 8 , 1 1 5 , 3 2 , 1 1 4 . 1 0 1 

' 109 
PF 1 3 2 0 DAT A 9 7 , 1 0 5 , 1 1 0 , 1 0 5 , 1 1 0 , 1 0 3 , 5 8 

.32 
Jll 1 3 3 0 DAT A 0 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 

NI 1340 DATA 32,32,32,32 ,3 2,82,32,69 

SE 1350 DAT A 3 2 , 6 6 , 3 2 , 7 9, 3 2 , 8 5 , 3 2 , 7 8 

JJ 1360 DATA 32,68,32,32,32,32,32,32 

Bl 1370 DATA 32,32,32,32,32,32,32,32 
PF 1380 DATA 32 .3 2,32,83,99,111 , 114 ,10 

NL 1390 DATA 58,32,-4,27,2.67,111,110 

EN 1 4 0 0 DAT A 1 0 3 , 1 1 4 , 9 7 , 1 1 6 , 1 1 7 , 108 , 9 7 

• 1 1 6 

HE 1 4 1 0 DAT A 1 0 5 , 1 1 1 , 1 1 0 , 1 1 5 , 3 3 . 3 2 . 3 2 • 

89 
lJ 	 1420 DATA 111,117,32,119,105,110,33 

,0 
ED 1430 DATA 25.2,84,114,105,117,109,1 

1 2 
PA 1440 DATA 104,33,32,32 , 78 ,11 1,116,1 

04 
NJ 1450 DATA 105,110,103,32,99.97,110, 

32 
LF 1460 DATA 115,116,111,1 12,32,109,10 

1 • 3 3 
GJ 1470 DATA 0,31,16,72,105,116,32,69 

FD 1480 DATA 110,116,101,114,32,116.11 

1 . 3 2 
CD 1 4 9 0 DAT A 6 6 , 1 0 1 , 1 0 3 , 1 0 5 , 1 1 0 , 0 , 4 • 1 

Hll 1 5 0 0 DA T A 2 1 9 , 4 , 2 , 2 1 9 , 0 , 2 , 4 • 2 1 9 

OC 1 5 1 0 DAT A 4 , 6 , 2 1 9 , 2 , 4 , 2 1 9 , 0 , 2 0 
OJ 1520 DATA 12,32,24,15,32,26,12,32 

OA 1 5 3 0 DAT A 0 , 1 , 9 , 3 2 , 1 , 9 , 2 1 3 • 6 
AD 1 5 4 0 DAT A 9 , 2 0 5 , 1 , 9 , 1 8 4 , 1 , 9 , 3 2 

BE 1 5 5 0 DAT A 0 , 7 9 , 9 , 3 2 , 0 , 7 2 , 7 , 3 2 

NO 1 5 6 0 DAT A - 8 , 8 3 , 8 4 , 6 5 , 6 7 , 7 5 • 3 2 • 3 2 

NL 1570 DATA 32,83,84,65,67,75,32,32 

NO 1 5 8 0 DAT A 3 2 , 8 3 , 8 4 , 6 5 , 6 7 , 7 5 , 3 2 , 3 2 

NB 1 5 9 0 DAT A 3 2 , 8 3 , 8 4 , 6 5 , 6 7 • 7 5 • 3 2 • 3 2 
111 1600 DATA 32,83,84,65,67,75,32.32 

Ill 1 6 1 0 DA T A 3 2 , 8 3 , 8 4 , 6 5 , 6 7 , 7 5 , 3 2 . 3 2 
110 1 6 2 0 D A T A 3 2 , 8 3 , 8 4 , 6 5 , 6 7 , 7 5 , 3 2 , 3 2 

llB 1 6 3 0 DAT A 3 2 , 8 3 , 8 4 , 6 5 , 6 7 , 7 5 • 3 2 • 3 2 

llE 1 6 4 0 DAT A 3 2 , 8 3 , 8 4 , 6 5 , 6 7 , 7 5 • 3 2 • 3 2 

llH 1 6 5 0 D A T A 3 2 , 8 3 , 8 4 , 6 5 , 6 7 , 7 5 • 3 2 , 3 2 

MK 1660 DATA 32,83,84,65,67,75.32,32 

U 1670 DATA 32,83,84.65,67,75,32.32 

U 1680 DATA 32.83.84.65,67,75.32,32 

ND 169 0 DAT A 3 2 , 8 3 , 8 4 , 6 5, 6 7 , 7 5 , 3 2 , 3 2 

llK 1700 DATA 32,83,84,65,67,75.32,32 
U 1710 DATA 32,83,84,65,67,75.32.32 

KG 1720 DATA 32 

Program 2: Modifications For Monochrome 
PC 

011 1 2 9 0 	 D A T A 1 7 6 . 1 7 7 . 1 7 8 . 2 1 9 . 1 7 9 • 2 1 8 , 1 
9 1 • 196 

GC 1 4 9 0 	 DA T A 6 6 , 1 0 1 • 1 0 3 , 1 0 5 , 1 1 0 , 0 . 4 , 1 5 

NB 1500 	 DATA 176,4,7,177,0.2,15 , 178 

FE 1510 DATA 4,7,219,2.15,178,0.20 

IG 1520 DATA 7,32,24,15,32,26.7,32 

JG 1530 DATA 0.1,7,32.1,7,213, 6 

JB 1540 DATA 7 , 205,1,7,184,1,7,32 

PE 1550 	 DATA 0.79 ,7 ,32,0,72,7,32 

Program 3: Modifications For PCjr 

CN 5 4 0 DA T A 1 . 1 6 0 . 6 , 0 • 4 4 • 1 2 7 , 1 7 7 , 6 

BP 550 DATA 2 46, 22 5.247,216,5,206,9,13 

9 	 © 
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Apple Bowling Champ 

0 1g1nol c og o 

A le A 'o, 1 '10 By P r ck P 

ow you can go bou ling 7l ithout the e.tpense of 
re11ti11g special shoes or suffering the embarrassment 
of rolling a gut ter ball i11 front of dozens of people. 
"Bowli11g Champ" is a game for one to four players 
which runs 011 any Apple fl- series computer. 

Some computer games, such as Pac-Man or 
Adventure, create their own unique fantasy 
worlds, while others are s imulations of reality. 
"Apple Bowling Champ" i an example of the 
latter. 

It 's not easy to take a game with countless 
physical variables such as bowling and reduce it 
to numbers so it can be re-created by a com
puter- especially a microcomputer. Compromises 
must be made. Usually the game must be modi
fied in major ways to make it possible to pro
gram. The result is a hybrid game, an 
approximation of reality, that resembles the orig
inal but has new aspects of it own. 

Apple Bowling Champ is a reasonable 
simulation of a game of tenpins, given the limita
tions imposed by a BASIC progra m which must 
remain short enough to publish in a magazine. 
The elements of skill and luck have been pre
served, and the scoring is authentic. 

Up To Four Players 
When you run Bowling Champ, the program 
asks for the number of player . Up to four people 
can play. ext , enter the players' names. To fit 
the names on the 40-column screen, the program 
truncates entnes to eight characters. 
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Now you ' re ready to bowl the first frame. 
The bowling ball moves rapidly up and down 
across the alley un til you press the space bar. 
This ro lls the ball down the alley and knocks 
over the pins-unless you've th~own a gutter 
ball. The trick is to time your release so the ball 
rolls down the center of the alley to score a 
strike. 

In case you're unfamiliar with how a gam 
of tenpins is scored, here's a brief summ ary. 

A game consists of ten frames or turns. Each 
player gets one or two balls per frame. If you roll 
a strike-knocking down all tenpins with your 
first ball-you don't get a second ball, but the 
current ball's score is ten plus the total of your 
next two throws. 

If ome pins are left standing after your first 
ball , you get a second ball. If you knock down all 
the remaining pins, it counts as a pare, and the 
current ball's score is ten plus your next throw. 

If any pins remain after your second ball (no 
st rike or pare), the number of pins knocked 
down in that frame is added to your previous 
score. 

Rolling a spare in the tenth (last) frame gai ns 
you one extra ball; rolli ng a strike in the tenth 
frame gains two extra balls. 

Therefore , a perfect game-ten strikes dur
ing regular play plus two strikes with the extra 
balls-scores 300 points. eedless to ay, this 
doesn ' t happen very often, either in real bowling 
or in Bowling Champ. 

Since Bowling Champ follow& every ru l o f 
coring for regular bowling, you can 1earn how to 

score- by carefully observing thE: game . The only 



Four players compete in "Apple Bowling Champ": A 
blinking bowling pin next to a player's scorecard shows 
whose turn is 11ext. 

difference is that the computer does not wait until 
the end of a frame to update the score; it updates 
it after every ball. 

Adjusting The Difficulty 
Novice bowlers may find that the ball moves too 
fast for them to aim. On the other hand, more 
experienced players may want to speed up the 
ball to make the game harder. You can easily 
make either modification by changing the delay 
loop in line 480. The statement in 480 reads: 

480 FOR R = l TO lO:NEXT 

Replacing the 10 with a larger number slows 
down the ball; a smaller number speeds up the 
ball. You might try a value between 20 and 50 
for youngsters. For expert players, remove line 
480 altogether. 

Apple Bowling Champ 
100 HIMEM: 36096: GOSUB 770 

110 GOSUB 830 : GOSUB 970 

120 GOSUB 1160 

130 HOME : POKE 230,32: CALL 624SO: HGR 


: POKE 6,0: POKE 7,141 : POKE S4,0: 
POKE SS,3: CALL 1002 


140 GOSUB 1230 

ISO REM -MAIN LOOP 
160 FOR 0 = 1 TO 10 : FOR Z9 0 TO A 

1 

1 7 0 FOR R = TO 10: VTAB 2 * CZ9 + 1J 


+ 1: HTAB 1: PRINT " ";: FOR F = 
1 TO 30: NEXT F: HTAB 1 : PRINT "S" 
: FOR F = 1 TO 30 : NEXT F : NEXT R 

lBO Bl = 0: GOSUB 360 
190 IF Jl < > 10 THEN Bl= 1: GOSUB 3 

90 
200 IF Q ~ 1 0 THEN ON S GOTO 210.270 , 

270 .210,3 10 
210 V TA B CZ9 + lJ * 2 + 1: HTAB 1 : PRINT 

" " : NEXT : NEXT : VTAB 2 4 : HTAB 1 
0 . POKE - l 636B .O . "RIN T "PLAY AG 
AIN ( Y/NJ?" ; 

2 20 	 IF PEEK C - 163B4J < 12B THEN 220 

230 K 	 = PEEK C - 163B4J - 12B: IF K < 
> 78 AND K < > B9 THEN POKE 

1636B,O: GO TO 220 
240 IF K = 89 THEN 120 
2SO POKE - 16368,0 : HOME : TEXT : END 

260 REM -lOTH FRAME : EXTRA BALLS
270 VTAB 24 : HTAB S: PRINT "TAKE TWO M 

ORE BALLS, "NASCZ9 + 1J;" . ": 
~BO FOR I = 1 TO 2000: NEXT : VTAB 24 : 

HTAB S : PRINT SPCC 30); 
290 SCZ9J = S - 1:B1 = 1 : GOSUB 360: IF 

J < > 10 THEN 340 
300 GOTO 330 
310 VTAB 24: HTAB S : PRINT "TAKE ONE M 

ORE BALL, "NASCZ9 + lJ;"."; 
320 FOR I = 1 TO 2000: NEXT : VTAB 24: 

HTAB S: PRINT SPCC 29J; 

330 SCZ9J = 1:B1 = 2: GOSUB 360: GOTO 2 
1 0 

340 SCZ9J l : Bl 2: GOSUB 390: GOTO 2 
1 0 

3SO REM -FIRST BALL
360 FOR I = 1 TO 10 : VTAB AC I): HTAB B 

CIJ: PRINT"$": NEXT 
370 PS= 1:J1 = 0: GOTO 400 
380 REM -SECOND BALL
390 PS = 0 
400 GOSUB 4SO :T = TCZ9J:S = SCZ9J :T = 

T + J 
410 	 ON SCZ9J GOSUB 660,690.710,730 , 7SO 

420 TCZ9J = T: SCZ9J = S 
430 	 VTAB 21 + CA < 3J + 2 * CZ9 > lJ * 


CA> 2) : HTAB 37 - CZ9 I 2 = I NT 

CZ9 I 2JJ * 22: PRINT TCZ9J: RETURN 


440 REM -ROLL BALL
4SO H = l:C = 19:E = ll:D = - 1 : POKE 

- 1636B.O 
460 FOR V = C TOE STEP D: HTAB H: VTAB 

V : PRINT " *": 

470 IF PEEK C - 16384) > 127 THEN TS = 


V:V = E : NEXT : GOTO SlO 
4BO FOR R = 1 TO 10: NEXT 
490 HTAB H : PR I NT " "; 
SOO NEXT V:D = - D : TS = C : C = E:E = T 

S : GOTO 460 

SlO V = TS : FOR H = 1 TO 3S: HTAB H: VTAB 


V : PRINT"*" ;: FOR R = 1 TO 10: NEXT 
: NEXT 

S20 J = 0 

S30 IF C SCRNC H.2 * CV - lJJ + 16 * SCRNC 
H.2 *CV - 1) + lJ - 12BJ < > 36 THEN 
S70 

S40 POKE - 16336.0:J = J + 1: FOR D = 
- 1 TO 1 STEP 2:X1 = V : X2 = H 

SSO Xl = Xl + D : X2 = X2 + 1 : I F C SCRNC 
X2,CX1 - ll * 2) + 16 * SCRNC X2. 
CXl - 1) * 2 + 1) - 12BJ = 36 THEN 

HTAB X2 + 1 : VTAB Xl : PRINT""; : 

J = J + 1: POKE - 16336,0: GOTOS 

so 

560 	 NEXT 

S70 	 HTAB H : VTAB V : PRINT" * " ;:H H + 

1: IF H < 40 THEN S30 
SBO J 1 = Jl • J 

S90 VTAB 2 * Z9 + 3 : HTAB 7 + 3 * O + 
Bl : G = J+48 

600 IF Jl < > 10 T HEN 630 
310 IF ?S THEN G c BB : GOTO 630 
620 G ~ 0 
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630 PR INT CHRS CG) 1170 POKE 16368,0: VTAB 10 : HTAB 7: 
640 HTAB H: VTAB V: PRINT"";: RETURN PRINT "HOW MANY BOWLER S (1 - 4 ): 

1180 IF PEEK C - 16384) 128 THEN 1 1 650 REM -SCORING ROUTINES
80660 IF Jl 10 THEN RETURN 

1190 A= PEEK 16384) - 128: IF A<670 IF PS THENS 2: RETURN 
49 OR A > 52 THEN 1160680 S 5: RETUR N 

1200 PRINT CHR S (Al : A = A - 4 8 : POKE690 T T + J: IF J 10 THENS = 3: RETURN 
- 16368,0: FOR I 1 TO A : VTAB 1700 s 4: RETURN 

4 + I : HT AB 6 : PR I NT " BOWLER II " I '" 7 1 0 T T + J ;a 2: IF J ( 1 0 THEN s = S NAME :
4 

1 2 1 0 INPUT AS:NAS( I ) LEFTS CAS .8 ): NEXT720 RETURN 
: FOR I= 0 TOA - l: TCIJ = 0 : NEXT730 T T .. J : IF J 1 0 TH EN s = 5 : RETURN 
: RETURN

7 4 0 s = 1 : RETURN 1220 REM DRA W GAME SCREEN750 T + J : I F J 1 0 THEN s = 2 : RETURN 1230 VTAB 1 : HTAB 1 0 : PRINT .. 1 2 3760 s = 1 : RET URN 4 5 6 7 8 9 1 0 .. 
770 DIM A(10l.BC1 0): FOR I 1 TO 10: READ 1240 HCOLOR= 3 : HP LOT 6 3. 1 1 TO 2 7 9. 1 1A( I J,B( I l:X = X +A( I l +BC I l : NEXT 1250 FOR I = 1 TO A: VTAB 2 ;a 1 : HTABI F X < > 540 THEN PR I NT "ERR OR 3 : PRINT "II " I 

IN DATA ST AT EMENTS FOR P I N PO S ITI 1260 FOR J = 1 2 TO 3 6 S lEP 3: HP LOT 7ONS . ": STOP • 
CJ - 1 l + 3. I "' 2 "' 8 TO 7 "' CJ 780 RETURN ll + 3. I "'2 x 8 + 8 : NEXT

790 REM -PIN DATA 127 0 HPLOT 63.2 x I x 8 + 1 1 TO 279 . 2 x 
800 DATA 1 2 . 4 0. 13. 3 9 . 14.38 . 4 . 4 0 I :a 8 + 1 1 : NEXT 
810 DATA 15 . 37. 15.39. 16.38. 16.40 1280 FOR I 1 TO A STEP 2: VTAB 2 0 +
820 DATA 17,39. 18 , 40 CA< 3 l + I: HTAB 1 : PRINT" ll"I"
830 x 0: FOR I = 7 6 8 TO 852 : READ A : X " NASCI J " :" : : IF NAS ( I ll 

= X +A : POKE I .A : NEXT I F X < THEN HTAB 23 : PR I NT " 11" 1 1" " 
> 7734 TH EN PRINT "ERROR IN DATA NAS C I + 1 l" :"
S TAT EMEN TS FOR ML AT 768 . ": STOP 1290 NEXT I 

840 OA T~ 13 3 .69. 13 4,70. 132 .71 . 166.7 1300 HPLOT 0 .75 TO 279,75 : HPLOT 0.155 
850 DATA 10. 10. 176 .4. 16.62.48,4 TO 279. 155 
860 DATA 16. 1 . 232.232.10. 134.27.24 1310 FOR I 0 TO A l :SC I J = 1 : NEXT 
870 DATA 101.6.1 33 .26.144.2 . 230,27 
880 DATA 165,40.133,8.165.41 .4 1 . 3 
890 DATA 5.2 3 0 . 133,9. 162.8. 160,0 
900 DATA 177.26. 3 6.50 . 48.2.73.127 
9 1 0 DATA 164.36 . 145.8.230.26.208.2 
920 DAT A 230.27, 165.9.24, 105 ,4 . 133 
930 DATA 9.202,208.226.165.69. 166. 70 
940 DATA 164,71,76.240.253 
950 RET URN 
960 REM LOAD REDEFINED CHARACTERS 
9 70 X = O:AD = 36096: FOR L = 1 TO 16 : READ 

B : FOR I =AO+ B TO AO+ B + 7: READ 
A : X = X +A : POKE l ,A: NEXT :X = X 

+ 8: NEXT I F X < > 6223 TH EN PR I NT 
"ERROR I N CHARACTER DATA STATEMENT 
S . ": ST OP 

980 RET URN 
990 DATA 0 , 0 , 0 .0. 0 . 0 .0.0 .0 
1000 DATA 2 4 ,2 0 , 20, 62.20.62,20.20,0 
101 0 DATA 32,8,28,8,28 . 28 . 62.62.28 
1020 DATA 80, 28.62 . 127. 12 7. 127 . 62. 2 8 . 

0 
103 0 DATA 20. 6 3 . 31 . 79.10 3 . 1 15. 121.1 2 

4 • 1 2 6 
10 4 0 DATA 128.28. 3 4 . 5 0. 4 2 .38.34. 2 8 ,0 
1050 DATA 136.8, 12. 8.8.8.8.28, 0 
10 60 DATA 1 44 , 28.34 . 32.24 . 4,2.62. 0 
1 0 7 0 DATA 152 . 62,32 . 16.24 . 32.34 .2 8 . 0 
1080 DATA 160. 16 .2 4 .2 0. 18.6 2. 16 . 16. 0 
1090 DATA 168.6 2. 2 .30. 3 2.32.3 4 .2 8. 0 
1 10 0 DATA 176. 56. 4 . 2. 3 0 . 3 4. 3 4. 2 fl. 0 
1 1 1 0 DATA 184 , 62 . 32 . 16.8.4,4,4. 0 
1 120 DATA 192.28.34,34,28.34.34.28.0 
1 130 DATA 200. 2 8. 3 4 .3 4.6 0 . 32 . 16. 14. 0 
1 1 4 0 DATA 448,34. 3 4. 2 0,8,20 . 3 4. 3 4,0 
1 150 REM T I TLE SCREEN 
1 160 TEXT : HOME: VTAB 7 : HTAB 12 : PR I NT 

"BOWL I NG CHAMP 1 " : FOR I T 0 4: N 

AS(I) = "" : NEXl 
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: RETURN : REM I NITIALIZE S CORE S 
TA TE 

sect10ns 
2) Simple O ne Stroke Key Com 
mands 
3) Free lorm record layout design 
to place da ta a nywhere on lhe 
sc reen 
4 ) Ma ximum ol 50 held> per 
record 
5 ) Max im um ol 256 chd rdC 
leis record 
6) Ave rage of 1000 records per 
disk 
7 ) Fast 3 second searach using 
index match 0 1 specd1c sea rch 
criteria on all held comb1nat1ons 
8 ) Full a ri thme1 1c calculdhons 
between he!ds 
9 ) Built in multduncllon t:olum 
nar report and mailing label 
generator 
10) Ab1hty to c reate sequenlla l 
disk sub hies lor merging data 
with popular wo rd processors 
11 ) Complete and thoroug h 
users manual 

SO MUCH SOFTWARE 


FOR ONL y s2ggs 
 Mi~r;
1

:W. 
All in all Fan lasll c Fil r 1s d Fan DISTRIBUTING. INC ldsl1c Da ta Base Program ot dn 
even m o1e Fan tastic p r1c t:! W hy 1342 B Route 23 
pay more !or othe rs when fan Butler, N.l . 07405 tas llc Filer will !di you r da td base 
needs'> Call: (201) 838-9027 To Order 

http:200.28.34
http:8.8.8.8.28
http:128.28.34.50.42
http:15.121.12
http:20.63.31
http:62.62.28
http:9.202,208.226.165.69
http:165.9.24
http:165,40.133,8.165.41
http:134.27.24
http:232.232.10


Advanced Sound Effects 

On The 64 


P il1p I Nelson. Assisto · Tech icol Edi or 

Here are so111e secrets to creating u1111 s1ia/ sound 
effects Hit/I the Co111lll odore 64's built-in synthesizer 
chip. Using til e accompanying program, yo11 can 
experilll ent u ith different so 11nrls witho11/ 
progra 111111 ing. 

The Commodore 64 's SID (Sound In terface De
vice) chip is capable of creating rich , extra
ordinarily complex sounds-but its power 
doesn't come withou t a price. There aren't any 
sound commands in Commodore BASIC, so 
everything must be done with POKEs. It's te
dious to look up all those POKE value and easy 
to get sidetracked, since you must define severa l 
parameters (controlling va lu es) to make even a 
simple sound . Many programmers, including pro
fessionals, grow frustrated and settle for crude 
beeps and whooping noises, wasting the 64 's 
classiest sound features . 

The program following this article is de
signed to help beginners learn about two of the 
64's advanced sound effects: ring modulation and 
synchroni zation . It lets you produce a tone with 
two sound channels, and also switch either effect 
on and off just by pressing one of the 64 's spe
cial function keys . Don't worry if the followi ng 
explanations seem confusing at first; they' ll make 
more sense after you've tried the program. 

Independent Voices 
Any sound can be visua lized as a wavefo r111 , like 
the cross section of a ripple on a pond. The 
Commodore 64 is capable of reproducing four 
different waveforms. Three of them (the triangle, 
sawtooth, and pulse waves) produce clear tones, 
and the fourth (the noi e wave) makes a rushing 
or hissing sound. Figure 1 represents each of 
these waveforms. You can assign any one of the 
four waveforms to any of the 64's three sound 
channels, or voices. 

Each of the computer's three voices normally 
plays independently. That is, each voice sounds 
the same, no matter what the other two are doing. 
If you make voice 1 beep and voice 2 growl, 
voice 1 always makes the same beep even if you 
change voice 2's growl to a screech . For a simple 
analogy, picture each voice as playing through a 
separate channel, like the two channels on a 
home stereo system. 

Ring modulation and synchronization go be
yond this to create interactive effects, in which a 
parameter controll ing one voice also affects the 
sound produced by a second voice . In both cases, 
the special effect is created by a difference in the 
frequencies (pitches) of the two voices. 

Synchronization 
Synchron ization is the simpler of the two effects. 
You may picture it as mixing two voices in one 
channel so that their waveforms intermingle. The 
result is often a rhythmic or beating effect, pro
duced as the peaks and valleys of the two waves 
move in and out of step with each other. 

When the two waves are more nearly in 
step, their combined sound is more pronounced. 
When their peaks and valleys are more nearly 
opposed, they tend to cancel each other out, and 
the combined sound is quieter. Figure 2 shows a 
simplified diagram of both extremes. If you pro
gram both voices so their frequencies are always 
identical, synchroniza tion produces no audible 
e ffect. 

In addition to the original tones each wave
form produces by itself, synchronization adds 
nonharmonic overtones (also called sidebands). 
The overtones are entirely new waveforms which 
would not exist without synchronization . For in
stance, imagine someone pounding a huge gong. 
Gong sounds are full of nonharmonic overtones, 
which are created as different areas of the big, 
flexible metal plate vibrate in and out of phase. 
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In simplest terms, synchronizing two voices 
gives you both origina l tones plus new over
tones. However, the original tones predominate. 

Ring Modulation 
Ring modulation is a specia l type of synchroniza
tion in which overtones almost completely sup
press the original tones. What you're left with is 
a sound composed chiefly of nonharmonic over
tones. The resu I ts are often surprising and bear 
little if any resemblance to so-called natural 
sounds. 

Used with care, ring modulation can produce 
haunting, beautiful effects. However, it works 
through a complex interaction of two waveforms, 
largely suppressing what you'd hear without the 
feature . So it can be difficult to handle if you 
don' t know how it works in the first place. 

Experimenting With Effects 
Let's hear how these effects sound . Type in the 
program, ave it, and type RUN. The program is 
set up with several default parameters, so to hear 
a quick example, just press RETURN at every 
prompt. The defa ult para meters wi ll be displayed 
in each case . 

You hould hear a flutey tone sweeping up 
the scale, over and over. To pause the tone dur
ing its upward sweep, press the CTRL key. 
(Don' t worry about accidentally hitting the 
RU N/STOP key; it's been disabled.) 

To swi tch on synchronization, press the f7 
special function key. The fS key switches on ring 
modula tion, and the f3 key activates both effects 
at once. 

When ynchroni za tion is selected, you' ll 
hear the beating effect as the tone ascends in 
pitch and the two voices move in and out of 
phase with each other. Ring modulation creates a 
rich, spacey sound. Note that you can pause the 
tone with CTRL whil e pressing a funct ion key. 
As you ' ll hea r, the sou nds are fa r less exciting 
when both frequencies remain fixed. The most 
in teresti ng effects are made by changing param
eters in rea ltime. 

In these two-voice effects, one of the voices 
is called the carrie r, and the other the program 
voice. These terms are derived from electronics, 
meaning that the first voice ca rries the signal 
(produces the basic sound), and the second voice 
programs (modulates) it . In this example program, 
voice 1 produces the carrier tone, and voice 3 
programs voice 1. 

In both synchronization and ring modula
tion, it is the freq11e11cy of the program voice 
which affects the carrier voice . The other pro
gram voice parameters have no effect on the car
rier (of course, they w ill affect the program voice 
if it is turned on). 
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Shifting Frequencies 
Now that you 've heard these special effects with 
the program voice set for a fixed frequency, let's 
try changing the frequency wh ile the tone is be
ing produced. To raise the frequency of the pro
gram voice, press either SHIFT key. To lower it, 
press the Commodore logo key (nex t to the left 
SHIFT). The most pronounced effects are pro
?uced _by decreasing the program frequency dur
mg a nsmg tone, and vice versa. 

Now let's hear a descending tone. Press the 
fl key to stop the sound, and en ter the following 
values when prompted: 
Rising/falling? F 
Carrier waveform T 
Program waveform (any waveform works) 
Hear program voice? N 
Program frequency 9 
Starting frequency 200 
Ending frequency 5 
Loop rate 6 

Experiment with the program for a whi le, trying 
out dif~erent parameters. For example, try 
producmg the same sound with a smaller loop 
rate . Press fl to enter edit mode, then press 
RETUR after the first seven prompts. Now en
ter . 75 for the loop rate. Pressing RE TUR at a 
prompt preserves the old value, so you need to 
type in only the parameters you want to change 
(however, you must always enter the loop rate 
for a fa lling tone). 

When p,icking the waveforms, press T for a 
triangle·wave, P for the pulse waveform, and so 
on . When you select a rising tone, the starting 
frequency must be smaller than the ending fre
quency. To create a falling tone, the first value 
must be larger than the second. If you make a 
mistake, use the DELete key to back up. The pro
gram signals an error if you enter illegal values. 
If you accidentally type in a let ter when a num
ber is required, the computer prints ?REDO 
FROM START. No harm is done; just enter the 
number you want. 

The loop rate controls how fast the carrier 
frequency is changed as the tone moves up or 
down the sca le. It corresponds to the STEP value 
in the FOR · EXT loop that creates the tone (see 
lines 13-17). The smaller the loop rate (fractions 
are allowed), the slower the frequency will 
change, and vice versa. When the starting and 
ending frequencies are far apart, you can specify 
a large value for the loop rate; however, if you 
specify a starting frequency that is close to the 
ending frequency, you must keep the loop rate 
small to avoid causing an error in the program. 

Programming Your Own Sounds 
You can use this program to start building a li
brary of sound effects. Just play around until you 



find a sound you like, copy down the values 
from the screen, and plug them into your own 
program. 

As you 'll discover by experimenting, these 
special effects work well with certain combina
tions, and poorly (or not at all) with others . Ring 
modulation works only when you set the carrier 
voice to the triangle waveform. Synchronization 
works with any waveform, but synchronizing 
any frequency with the noise waveform (a nearly 
random combination of many frequencies) 
doesn't accomplish much. The sawtooth and 
pulse waves often sound similar. 

Most of the time, you'll ·want to keep the 
program voice silent, using only its frequency to 
control the carrier (in which case its other param 
eters are irrelevant). However, you can press Y 
when prompted to hear the program voice. If 
you have trouble understanding how an effect 
works, try listening to the program voice for a 
while. 

Ring modulation and synchronization are 
most pronounced when the program frequency is 
considerably lower than the carrier frequency 
and remains fixed, as in the above examples. 
Changing the program frequency to a higher 
fixed value makes the two voices move in and 
out of phase more rapidly. Run the last example, 
and change the program frequency from 9 to 22. 
Now select synchronization, and you' ll hear a 
sharp, meow-meow sound. 

Controlling Voices With Voices 
You can use ring modulation or synchronization 
with any of the 64's three voices, but the voice 
relationships are fixed: voice 1 modulates voice 
2, voice 2 modulates voice 3, and voice 3 modu
lates voice 1. 

Thus, if you want to synchronize or ring 
modulate voice 1, you must use · voice 3 as the 
program voice, and so on. Again, it is the fre
quency of the program voice which affects the 
result. This simple tutorial program uses only the 
high byte frequency register for each voice; of 
course, you can achieve much finer frequency 
control by using both the high and low bytes . 

To select these special effects in BASIC, 
simply add 2, 4, or 6 to the normal POKE value 
for the waveform register of the voice you want 
to affect. For instance, POKE 54276, l 7 selects the 
triangle waveform for voice 1. POKE 54276, l 9 
adds synchronization to the triangle wave 
(17+2=19). POKE 54276,21 enables a ring
modulated triangle wave; and POKE 54276,23 
turns on both effects at once. Use POKE 
54276,67 to select synchronization with the pulse 
waveform, and so forth. 

Naturally, you can use these effects with 
more than one voice at a time. If you select 

synchronization in voices 1 and 3, then voice 1 
wil l be affected by voice 3's frequency, and voice 
3 will be affected by voice 2's frequency. How
ever, because multivoice modulation creates so 
many overtones, it's easy for things to get out of 
hand. If you create a three-note musical chord 
with triangle waves in every voice, and then 
switch each to ring modulation, the result will be 
anything but musical. 

Play with those frequencies for a while, 
though, and you'll find you can push the over
to11 es into complex chords. Such chords have a 
ringing, live sound, and contain more than three 
notes . Interesting effects can also be created by 
tuning one or more voices slightly off-key. 

Hints For Programmers 
This program employs a few tricks you might 
find useful. Man y programmers use a long series 
of individual POKEs to set up the SID chip at the 
beginning of a program. Line 1020 shows how to 
do this with a FOR-NEXT loop that READs the 
values from DATA statements and POKEs them 
into the SID chip. This makes your program eas
ier for others to read and for you to modify. 
Note, however, that Commodore recommends 
POKEing attack/decay registers before waveform 
registers; the program follows this rule by 
POKEing the desired waveform values later on, 
in line 370. 

To detect a single keypress, you can PEEK 
location 197 as we did in Jines 14 and 15 
(Z= 197). Sometimes, however, you want to let 
the user do two things at once from the key
board. In this program, for instance, you can se
lect effects with a function key and simulta 
neously change the program frequency or pause 
the sound . 

By PEEKing location 653, you can tell 
whether the CTRL, SHIFT, or Commodore logo 
key is pressed with another key (see line 16; 
Y = 653). Location 653 holds the following values 
when the indicated key is pressed: 

1 = SHIFT 

2 = Commodore 

4 = CTRL 


You can also detect combinations of these 
keys. Location 653 contains a 3 when both 
SHIFT and the Commodore key are pressed, 5 
when SHIFT and CTRL are pressed, and so on. 
Checking for these keys gives you great flexibil
ity in designing keyboard input. However, it's 
prudent to disable the RUN/STOP key when 
using them. 

The program disables the RUN/STOP key in 
line 1010 with POKE 788,52. However, you can 
still exit the program by hitting RUN/STOP and 
RESTORE together. In the same line, POKE 
657, 128 prevents the computer from flipping the 
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entire screen display from uppercase to lowercase 
if the SHIFT and Commodore keys are pressed 
simultaneously. 

Figure 1 : Commodore 64 Waveforms 

Tria ngle 

Sawtooth 

Pulse 

Noise 

Figure 2: Synchronization 

Waves nearly in step 

Waves far out of step 
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Sound Effects Demonstrator 
Please refer to "COMPUTE!'s Guide To Typing In 
Programs" before entering this listing . 

l GOSUB 1000 :GOT01 00 : rem 118 

2 PR INTCHR$ (1 45 )C$ : FORJ==lT0 4A0:NEXT : PRINT 


ER$CHR$ ( 145 ) : RETURN : rem 3 5 

4 Zl==UN: ZZ ==E D: RETURN : rem 109 

5 ZZ==ZZ-L R: RETURN : rem 191 

6 POKEWl,Vl+TU: RETURN : r em 142 

7 POKEWl , Vl+FR : RETURN : rem 126 

8 POKEWl ,Vl+SX: RETURN : rem 146 

9 PF==PF+UN : IFPF> FFTHENPF==FF : rem 39 

10 RETU RN : re m 65 

11 PF==PF- UN :IFPF<UNTHENPF==UN : rem 1 26 

12 RETURN : rem 67 

13 Zl==ZR : FORZZ==BGTOEDSTF.PLR : rem 121 

14 I F PEEK( Z )== NNTHENPOKEWl ,Vl : GOTOlG 


: rem l fi 

15 ONPEEK ( Z)GOSUB10 , 10 , 6 , 4 , 8 , 7 :rem 202 

16 ONPEEK (Y)GOSUB9 ,ll, 10,5 : rem 8 

17 POKEH1,ZZ : POKEH3 , PF : POKEBF , ZR : NEX T:I FZ 


l==UNTHEN1 9 :re m 165 

18 GOT013 : rem 6 

19 POKEH1 , ZR : POKEH3 , ZR: POKE\tll , ZR : ?OKEW3 , Z 

R: POKE198 , ZR : rem 29 

100 PRINTFL$ ; : INPUTFF$ :rem 137 


110 IFFF$ <>" R"ANDFF$<> " F " THENFF$ =="":GOS UB 
2 : GOT0100 : r ein 184 


120 PRINTUL$FF$ : PRINTCV$ ; : INPUTVV $ 

:rem 23 8 


130 IFVV$<> "T " ANDVV$ <>"S" A DVV$ <>"P"AN DVV 

$ <>" N"THENGOSUB2 : GOT0120 : rem 0 


140 FORJ==lT04 : IFVV$==VL$ ( J)THENVl==VC (J) 

:rem 105 


150 NEXT : r e m 213 


160 PRINTUL$VV $ : PRINT PV$ ;: INPUTV \-1$ : r em 32 

170 IFVW$ < > "T "ANDVW$ < > "S "A DVW$ < > "P "ANDVI~ 


$ < > "N" THENGOSU B2 : GOT0160 : rem 12 

180 FORJ==l T04 : IFVW$==VL$ ( J ) THENV3==VC ( J ) 

:rem 11 2 

190 NEXT : rem 21 7 

200 PRINTUL$VW$ : PRINTNF$ ;: I PUTYS$ : rem 9 

210 IFYS$ <> "y" ANDYS$ < > " N"THE GOSUB 2 : GOT02 


00 :rem 15 8 

220 IF YS$=="N" THE NV 3== V3-UN :rem 16 

230 PRINTUL$YS$:PR INTPF$ ;: INPUTPF : re m 211 

240 IFPF <U NORPF>FFTHENGOSUB2 : GOT0230 


: rem 1 32 

250 PRI NTNL$PF : PRINTBG$ ; : INPUTBG :rem 12 2 

260 IFBG <ZRORBG>FFTHENGOSUB2 : GOT0 250 


: rem 119 

270 PRINTNL$BG : PRINTED$ ; : I PUTED : rem 111 

280 IFED<ZRORBG==EDORED>FFTHENGOSUB2 : GOT02 


70 :rem 107 

290 IFFF$=="R" ANDED<BGTHENGOSU!32 : GOT0270 


:rem 187 

300 IFFF$== " F " ANDED>BGTHENGOSUB2 : GOT0 270 


: r em 169 

310 PRINTNL$ED : PRINTLR$; : I PUTLR : r em 148 

320 I FLR<==ZRORLR >FFTHENGOSUB2 : GOT0 3 10 


:rem 216 

330 I FFF$ ==" R" ANDLR >ED- 13GTHE GOSlJR2 : GOT011 


0 :rem 126 

340 IFFF$=="F"ANDLR>BG-E DTHENGOSUB2 : GOT031 


0 :rem 115 

350 IFFF$== " F" THENLR==- LR : r em 115 

360 PRI NTNL$ABS(LR): PRINTCHR$(158)A$ : PR IN 


TB$ : PRINTF$:PRINTCHR$(1 58 ) A$ : rem 6 3 




370 
380 
999 
1000 

1010 

1020 
1025 

1030 

1040 
1050 
1060 
1070 

1080 
1090 

1095 

1100 

1105 
1110 
1115 

1118 
1120 

1130 

1140 

1150 

1160 

1170 

1180 

1190 

1200 
1210 

1300 
2000 

2010 
2020 

2030 

2040 

2050 

POKEH3 , PF : POK EVV1 , Vl:POKE~J3 , V3 : rem 82 
GOT013 : r em 56 
REM INITIALI ZE :rem 129 

PRINTCHR$ ( 147 ) CHR$ ( 5 ) CH R$ ( 142 ):POKE5 
3281 , 0:POKE532 80 , 0 : Z=l97 : BF =l98 : Y=65 
3 : rem 188 
POKE65 7 , 128:POKE788 , 52 : S=54272 : VM=S+ 
24 : FO RJ =STOVM : POKEJ , 0 : Nf.XT : rem 146 
FORJ=STOVM : READQ :POKEJ,Q:NEXT:rem 26 
FF$="R":BG=S:ED=l25:LR=2:VV$="T":VW$ 
="T":PF=l l :YS$="N" :rem 102 
ZR=0:UN=l:TU=2:FR=4:SX=6:NN=64:FF=25 
5:Hl=S+l:Wl=S+4:H3=S+l5:W3=S+l8 

:rem 63 
R$=CHR$(18) :rem 51 
A$ =R$+" {37 SPACES}" :rem 77 
PRINTA$ :rem 185 
PRINTR$"{4 SPACES }SOUND MODULATION D 
EMONSTRATOR(4 SPACES}" : rem 54 
PRINTA$ :rem 187 
B$=R$ +CHR$ ( 158)+" F7=SYNCH F5=RING F 
3=BOTH Fl =RESTART "+CHR$(159) 

:rem 108 
F$ =R$+CHR$( 158)+" CTRL=P AUSE COM=FRE 
Q DN SHFT=FREQ UP "+CHR$(159) 

:rem 163 
C$=CHR$ (1 58)+ " {31 SPACES} " +R$+"ERROR 

"+CHR$(159) :rem 1 23 
ER$=" { 8 LEFT} ( 5 SPAC ES}" : rem 235 
BL$=R$+CHR$(159) :rem 68 
UL$=CHR$ ( 145):FORJ=lT03l : UL$=UL$+CHR 
$ ( 29):NEXT : UL$=UL$+"(2 SPACES}" 

:rem 104 
NL$=UL$+CHR$(15 7) :rem 165 
FL$=BL$+" RISING OR FALLING TONE? ( R 
, F ) "+CHR$ ( 146) :rem 228 
BG$=BL$+" STARTING FREQUENCY 
( 4 SPACES}(0-255) "+CHR$(146):rem 80 
ED$=BL$+" ENDING FREQUENCY( 6 SPACES} 
(0-255) "+CHR$(146) :rem 154 
LR$=BL$+" LOOP RATE(13 SPACES}(l-255 
) "+CHR$(1 46) :rem 176 
CV$=BL$+" CARRIER WAVEFORM(4 SPACES} 
(T,S, P , N) " +CHR$(146 ) :rem 132 
PV$=BL$+" PROGRAM WAVEFORM(4 SPACES} 
(T,S, P , N) "+CHR$(14 6) :rem 162 
PF$=BL$+" PROGRAM FREQUENCY 
( 5 SPACES} ( 1 -255) "+CHR$ ( 146): rem 15 
NF$ = BL$+" HEAR PROGRAM VOICE? 
( 5 SPACES}( Y, N) "+CHR$ (1 46) : rem 10 
FORJ=lT04:READQ : VC ( J )= Q: NEXT :rem 85 
FORJ=l T04:READQ$ : VL$ ( J )=Q$ : NEXT 

:rem 20 3 
RETURN : rem 164 
DATA 5,0 , 128 ,7, 0 , 15 ,2 40 : REMVOICE1 

: rem 12 
DATA 0,0,0,0,0,0,0: REMVOICE 2:rem 251 
DATA 5,0, 1 28,7,0,15,240:REMVOICE 3 

:rem 16 
DATA 0 , 0 ,0, 15 : REMFILTERS, VOLUME 

:rem 148 
DATA 17 , 33 , 65,129 : REMWAVEFORMS 

:rem 17 
DATA T ,S, P , N : rem 170 © 
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GET FAST RELIEF 
FROM IRS HEADACHES! 

With TAX COMMAND Income Tax Preparatory Sottware Serles! 
On d is~ tor Comm odore 64 , Apple II , 11 - • lie. I l e wlth 

0 

64K or obove ond IBM·PC . XI , AT , Jr . with 
I 28K me m01y OI more. TAX COMMANO PROFE SSI ONAL : nloh·speed tax compulotion. with 0 
wide vorle ry of scne e1u1es . at your flnge1 tips. 

~u1 ~~~11~~~vov; 1 ~~11 -~~~~~01~d1 ~; ~nb~:;:;sa~~~no ~: ~rc10~ u~ 11 1:~~r~~0 ~ 1 cFa6rgce~ 1~~~~~h~~g~~~~ 
Command Protess.onal is lle~101e enougi 10 qu1c lo. ly reco 1cula1e • Cost of program is tax oeducr101e 
Tnis menu orNen program cO'Je1s ine 1040 Form Scneoule A. B C, D. E. G, R RP, SE. W. and Fo1ms 
2106. 2119. 2441. ona 3903 
Commooore 64 S49 95 Apple II Sencs S79 95. IBM s99 95 
TAX COMMA.NO for Income lox compurorion . 
On tope lor Atari. CornmO<lore 64. Rodlo Sllock Color Computer , Tlmex Sloclolr ICXX>, Tl99 14o . & Vic 20 
Tex commona is tne ctmogea ve1s1on 01 Tax Command ProlessJonol w11 me 1040 form Scneoule A. 
mcome 011e1og1'1g ona iox 1ot1 :e~ 

52495 
- On disl< tor c ornmooore 64. Appte II , II+ . 11• and /IC wtm 64K or ol>OYe . and IBM·PC , 
"f" XI. AT . Jr. - 128K memo<y Of mo<e . NEW! TAX COMMANO PlANNER lor qu ick , eosy planning 

or tOJ: str olegJes . 
• Sooc.hcotty0~1 gnea !or your 1ox plonmng • OcclOe now 10 aep1ec!{]te assets • w11a·ner ro sell 
srock • Her.-.· 1c mo~e conrnoonons 01 ·ne 1owes1 cosi • Sui; 0!'1'eren1 options 101 five years 
Corimooore 64 549 95 APP'• II Ser es S79 95 IBM S99 95 

~~u~:~:ngrs receive nexr years uooo1e at o 

....6k: OouDle Oiscounl! Buy Tax Command Pr o· 

.,.. 1essk>no1 ona Tax Command Plonne1 101 
one 10 ... price 589 .99 Commoelote . 
$139.99 Apple. or Sl79 99 IBM . 

ProcfkUI Programs Int. staoos bel'llnd 
hs procucrs . ono will re place any 
detecrtva dis«. 

r------------------- ·----,
Send me lost 1 e l ~f! Enclosea is my cneclC 01 money oroer ror tf'le amount specilieo 
oelow plus S2 00 lor sn100.ng ano hancllmg Please sena me 
lox Cornmono Prottssktnol C-l).: (1' 9 95) App:e II (S/9 95) IBM (S99 99) 

lox Commend (S2'.95) Vic 20 Commooore 6• 

Toxr ~:,7n:do~~:~·~1scou~~~o(~~~~~ono P~~~:.:~~~~~~~)10 , c~~m~~ ~~;.,er rogetner : 
_ C·S-! (S39 99) Apple II (5139 99) IBM (Sl79 99) I 

C!: EJ Credi1 card cus tomers coll (414) 278·0829. : 

Nome AOOress I 
I 

C•tv _____ Sto re 1IO _____ I 

Ma d to : Practical Programs . Inc . • P.O. Box 93 104 nn I 
C-02-85625 North Mltwoukee Sneer • Mltwoukee . Wisconsin 53203 ~n::. I 
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ATTENTION COMMODORE 64 0 WNERS 

We know that it 's diffi cult , 
especially since everyone is 
trying lo come ou t with one. Now 
that error track protection is 
going the way of the d 1nasaour, 
you probably purc hased an ob
solete piece of software . Well we 
will give you $25 .00 c red1t*for 
any original copy uti lity softwa re 
disk that you would hke lo trade 
in !0 1 the "NEW REVISED CLONE 
MACHINE." Our program can 
now back up non-sta ndard sectors 
with complete control , detec t a nd 
re produce density -frequency 
altera tions, alter the number of 
sec tors on a track , sync lo par 
ticu lar reference sectors (in 
clud ing a single sync 8 11 copy) 
PLUS reformat a s ingle track . 

Other back up programs 
ha ve only recently caught up with 
our abili ty to reproduce e rrors. In
cluded is fast close as well as all 
of the other s tanda rd Clone 
features, we' ve even made it more 
use r lnendly too! THE C LONE 
MACHINE was the Inst ul 11i ty of 
its kind and oth ers followed . Well, 
we still feel that it's lime for the 
other lo try lo play catch up 

aga~~ILLONLY $4995 

O IJH ,ti;Pt.'t'f ,I f. rffSD \ ' l .ft.t;HJ!\I 
,'\IOW ,1 VAll,1181, E TOO:! 

1342 B Route 23 
Butler, N.J . 07405 

Call:-(201) 838-9027 To Order 
lfr NOTE M1 c 10- W rustuvv1 thv 11 gh1 lo Cc,t.nce l 
1t111 01!01 a l any ll mu w1tho u1 no h c o 
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Computers And Society 

D VI 

The Processed Word 
My craft (such as it is) i writing. I write for a liv
ing, and I am able to live from my writing . I 
used to do other things for income, but when it 
comes right down to it, I am entranced by the 
power of words and by the ease with which two 
simple substances-paper and ink-can combine 
to form documents that can cause laughter, pain, 
joy, fear, and even boredom. 

Pretty magical, this writing business. 
Of course, as a writer, I have assembled a 

mode t collection of writing tool -pads of pa
per, pens, typewriters, terminals, computers-the 
usual stuff. 

One question vvriter ask from time to time 
i how their tools influence (dare I say deter
mine?) what they write. Some critics argue, for 
example, that no great artistic works are going to 
be created on a word processor. These critics go 
on to suggest that the only good writing is done 
with tools like pencil s, or perhaps typewriters. 

In The Mind 
These critics are confusing the tool with the re
sult. The word processor wil l create no works of 
art at all. I use mine six hour a day, and it has 
yet to create anything of its own in its spare 
time . But then again, I don't expect my pens to 
create anyth ing, and I am sure that our ancestors 
didn't expect wonders from sticks pressed into 
fresh mud, either . 

Why the literary critics have missed the 
point eludes me. It probably comes from their 
own lack of exposure to a good word processing 

David T/1omlnirg has 11sed several word processors to 
write 11 books, i11c/11di11g The KoalaPad Book, Com
puter Art and Animation (a Logo book available in ver
sio11s for the Tl, Radio Shack, Atari, a11d Commodore 
comp11ters), a11d Exploring Logo Without a Computer 
(p11b lished by Addison-Wesley). His whimsical look at 
co111p11ti11g (101 Ways to Use a Macinto h) has bee11 
published by Ra11dom Ho11se. Later this year, his first 
book 011 artificial i11tellige11ce applicatio11s i11 Logo 
(Beyond Turtle Graphics) will be published by Addiso11
Wesley. Thor11b11rg welcomes letters fro111 readers, but re
grets that he is 11 ot able to a11swer all his mail. 
Correspo11de11ce sl1ould be se11t to him i11 care of 
COMPUTE!. 
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sy te rn . In fact, good writing takes place in the 
mind, not in the pen. I do my writing without 
ever lifting a pen, and then use whatever tool is 
at hand to transcribe this writing onto paper. Do 
my writing implements influence what I write? 
Perhaps they do, but only to a very small extent. 
(For example, I wouldn't be writing on this topic 
if I didn't use a word processor.) 

As a writer, I have found that there are other 
factor that are much more influentia l than my 
choice of transcription tools. The first of these is 
exposure to good writing. I don ' t know any good 
writer who doesn't spend time reading other au
thors ' books . Wherever I write, I have shelves 
lined with the works of others. Many of these 
books are technical and many are not. The shelf 
containing computer books a lso contains the 
works of Shakespeare. Aristotle shares shelf 
space with my Apple Logo manual. Exposure to 
good writing can be very important to an au
thor-any author. 

The second factor that I find as important as 
any other is having a good place to do my writ
ing. I can write almost anywhere (on airplanes, 
for example), but my best writing comes when I 
am in a special place that is conducive to creative 
thought. 

Each Its Own Charm 
I am most fortunate to have three places that are 
conducive to w ri ting. The fir t is a condominium 
high in the hills south of San Francisco. From my 
living room I can look into a verdant ravine, and 
trees fill my sight for as far as I can see. Further 
south, in an unused school in Mountain Vievv, I 
have a rambling office that looks out on mul 
berry trees. The pitched roof of this office lends a 
certain resonance to the room when the winter 
rains beat against it. Inside, th e spacious area has 
a warmth that encourage thoughts to flow. My 
third special place is in Monterey, in sight of the 
ocean. With wooded trails nearby, and miles of 
beach to explore, I find this area to be very en
couraging to the creative process. 

Each of these places has its own charm, but 
they all have one characteristic in common. In 
each of them I can find the quiet and solitude 
that seems to be important to me. When I am 



writing, I can tolerate no distractions-no back
ground music, no telephones, no conversation
nothing, save for the sounds of the birds, or 
seals, or the rustle of the leaves, or the patter of 
the rain . 

So if you ask me to identify my most im
portant tools as a writer, they would be access to 
the writing of others, and a quiet place in which 
to write. 

So what about the technology of transcrip
tion? Doesn 't it have a role? 

Of course it does-but its role is largely neu
tral or negative. What I mean is that I am rarely 
liberated by my writing instruments; I am often 
impeded by them. As a tinkerer I am forever 
buying new pens, papers, word processors, and 
other tools, looking for ways to facilitate 
transcription. This is a highly personal quest. 
Some writers can dictate their manuscripts into a 
tape recorder. I cannot. Some writers prefer to 
use only No. 2 pencils and yellow legal pads. I 
do not. 

The point is that there. is no one best 
transcription tool , just as there is no one best 
writing style, or one best author. 

While my use of tools changes from time to 
time, my process for transcribing a manuscript is 
roughly the following: 

My first draft is often (but not always) writ
ten in longhand with a (gasp!) cheap fountain 
pen in a blank book or legal pad. I persist in 
using a fountain pen because I like the feel of it 
gliding along the paper. I don ' t like changing ink 
cartridges, but I tolerate this inconvenience. 

Flubs, Snags 
Why, in this age of computers, do I horse around 
with buggy whip technology? There are several 
reasons. First, I need to use a highly portable 
writing medium since I don 't always know where 
I am going to be when I will want to write some
thing. Second-and more important-the written 
page is not a page of pure text. It is a graphic 
document as well. Words can be underlined, 
crossed out, and added in the margins . Ideas for 
later parts of the document can be jotted down in 
the middle of a page and circled to show that 
they are part of something else. 

As I am writing the document, I turn off all 
conscious judgment. Spelling errors, grammatical 
flubs, syntactic snags, all these go unnoticed at 
this stage. All I want to do is transcribe my 
thoughts . Period. 

Once the document is captured on paper, I 
usually review it once, and make any large 
changes that come to mind. Next, I transcribe my 
writing into a computer system, either by enter
ing it into my word processor directly, or by first 

entering it into a portable computer that 
accompanies me when I am on the road. 

Both my portable (Radio Shack Model 100) 
and desktop (Apple Macintosh with MacWrite) 
computers have intuitively simple, virtually 
modeless, word processors. Because of what I do 
as I transcribe my handwritten text into the com
puter, it is important that the word processor be 
intuitively easy to operate. 

In fact, I have a cardinal rule regarding word 
processor selection. I refuse to use a word 
processor whose manual is larger than the docu
ment I want to create. Since I am not in the pro
cess of compiling an encyclopedia, I have yet to 
work with WordStar. 

The Product, Not The Tool 
The task of transcription to the computer is one I 
undertake myself. I can't delegate it to a sec
retary because this transcription process is an
other chance to refine what I have written. By 
the time my document is in the computer, all 
that remains is to check the spelling and make 
grammatical corrections. 

From creation to preparation of a final 
manuscript, I usua lly use several writing tools. I 
ask something different from each of them-but 
I am flexible. I sometimes capture my ideas with 
a keyboard instead of a pen, and the resul ts are 
fine. 

As with so many other areas of technology, 
we need to separate the tool from the product. 
The writing product can be produced in many 
ways, and it is the function of our tools to make 
these ways as easy to use as possible. 

A Secret Process 
In fact, there are many advantages to using a 
word processor over a typewriter. One of the 
beauties of using a word processor is that it lets 
you prepare a letter-perfect document. r find that 
my writing is better when the document looks 
nice. In this regard, the word processor helps me 
to be a better writer. 

On the flip side of this argument, writers 
who use word processors tend not to retain 
copies of earlier drafts. There may be some scrib
bled notes and a final manuscript, with no docu
mentary evidence of the process by which one 
became transformed into the other. Scholars who 
are interested in exploring the development of a 
book will have a harder time as today's Heming
ways create intermediate drafts that are edited 
rather than rewritten. 

But this shouldn't influence the quality of 
the author's writing-it only keeps the process a 
secret. 

Maybe this makes writing a bit more 
magical! © 

February 1985 COMPUTE! 135 



IBM Personal Computing 

Donald B. Trive1 e 

Inside King's Quest 


Byron and I were playing King's Qu est-a new 
adventure game for the IBM PCjr written by 
Sierra. "But how does it work?" he wanted to 
know. " How would you even go about writing a 
program like that?" As a bright computer science 
major, Byron can write programs to perform 
reverse Polish notation, link-lists in Pascal, and 
all those other exotic things that students learn to 
do. But he couldn't begin to guess how King's 
Quest was written. Neither could I. 

Everyone is familiar with arcade-style games 
in which you win points either for zapping 
strange-looking creatures or for not getting 
zapped yourself. An adventure game is entirely 
different. Winning an adventure game requires 
logic and puzzle-solving ability, not eye-hand 
coordination with a joystick. 

Searching For Treasure 
In King's Quest you play the game as Sir Grahame, 
a computer-animated knight who roams the 
kingdom of Daventry looking for three treasures. 
As Sir Grahame explores the kingdom, he can 
pick up objects like a dagger, a carrot, and a goat 
(yes! a goat) that may eventually help him locate 
the magical treasures. However, finding the ob
jects is no cinch-some are in plain view but eas
ily overlooked, while others are hidden in 
stumps and at the tops of trees. And of course 
there are hazards to overcome and puzzles to 
solve. How can Sir Grahame get across a bridge 
guarded by a troll? Kill the troll with the dagger? 
Don't try it! This is a game of strategy, not vi
olence. There are several solutions to each puzzle 
and the more innovative and peaceful Sir Grahame 
is, the more points he gets. 

The mechanics of playing the game are sim
ple. You control Sir Grahame with either a joy
stick or the cursor-arrow keys . When Sir 
Grahame moves out of one scene, say to the 
right, a new scene appears on the screen. The 
main kingdom of Daventry is six scenes from 
north to south and eight scenes from east to 

west. The kingdom wraps around itself so that 
the 48 scenes are continuous. There are 32 other 
scenes for the interiors of caves and houses. 

On the bottom four lines of the screen, you 
can type simple verb-noun sentences like Take a 
ca rrot, Kill the troll , or Look at the river. This area 
also displays messages and warnings for Sir 
Grahame: Th e river is swift and deep. (One 
quickly lea rns not to swim in swift, deep rivers.) 

The graphics and animation in the PCjr ver
sion of King's Quest are spectacularly better than 
in any other adventure game I've seen. The 
three-dimensional quality makes it seem like Sir 
Grahame is moving through an animated car
toon . He can bump into and go around objects, 
climb trees qnd swim in water, duck behind 
rocks, and jump into the air. If he walks behind 
a rock, his legs are invisible; if he walks in front 
of a rock, part of the rock is invisible. When Sir 
Grahame moves, his arms and legs move, and 
the background shows between them . While we 
take that kind of animation for granted in a 
movie, it is not easily accomplished in a com
puter program on a machine without sprites. 
That's the part that had Byron and me puzzled. 
How do th ey do that? I called Sierra to find out. 

A $700,000 Computer Game 
A year before the PCjr was announced-when 
the " Peanut" was just a rumor to the rest of us
IBM asked Sierra to create a game that would 
show off the new computer's color graphics 
capabilities. IBM supplied Sierra with a prototype 
Junior. 

Roberta Williams, who had worked on five 
other adventure games, was given the task of 
designing something completely new and dif
ferent. Eighteen months later, Williams and a 
team of six programmers and artists had created 
King's Quest-at a cost of over $700,000. 

First, Williams wrote the story. She based it 
not on strange characters w ith strange names, 
but rather on familiar characters from literature. 
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Do you remember "Billy Goats Gruff" and "Hansel 
and Gretel"? Once the story line was established, 
the artists prepared detailed color drawings of 
each of the 80 scenes. In adventure-game jargon, 
scenes are called rooms. Each draw:ng was then 
traced on a Calcomp Graphics Tablet. This pro
cess automatically generated the instructions 
which tell the computer how to reproduce each 
room, saving the programmers months of tedious 
work. 

The drawing instructions for each room are 
stored as separate files on the disk. (Technically, 
they are stored at absolute sector addresses, not 
actually in disk files.) When Sir Grahame moves 
from one room to another, the computer loads 
the instructions for displaying the new room, 
draws the room point by point, and then fills in 

Sir Grahame begins his quest at the castle of Daventry. 

the color. It takes about four seconds for the PCjr 
to draw and color a room. A faster approach 
would have been to store the room images them
selves on disk, already drawn. But that method 
would have used considerably more disk space 
and reduced the number of rooms in the game. 
(Actually, it's entertaining to watch the computer 
draw and color each scene.) 

The Invisible Skeleton 
The first scene in King's Quest is the castle of 
Daventry where Sir Grahame's quest begins (see 
photo). The lions, flags, stone blocks, alligators, 
and plants make this the most detailed room in 
the kingdom. It takes 2400 bytes of instructions 
to tell the PCjr how to draw and color this scene. 
By contrast, the easiest room to draw requires 
only 470 bytes of instructions. 

The scenes are more than just static back

grounds. For instance, if Sir Grahame staggers a 
bit and runs into a castle wall, he stops. How 
does the program know when the character hits 
something? There's a skeleton, an invisible struc
ture, behind each picture. If you could see this 
skeleton, you'd notice lots of lines running all 
over the screen defining where Sir Grahame can 
and cannot walk. The lines were drawn into each 
room with the graphics tablet. 

In addition to concealing hidden lines, each 
room also assigns priorities to every object it con
tains (trees, rocks, flowers, etc.). These prior
ities-numbers from 1 to 15-give King's Quest 
its three-dimensional quality. 

Objects at the top of the screen have low 
priority; those at the bottom, high . Sir Grahame's 
priority changes as he moves around the room. 

For example, a tree in the mid
dle of the screen might have a 
priority of 9. When Sir 
Grahame is in front of the 
tree-closer to the bottom of 
the screen-his priority might 
be 11. As he moves up the 
screen, his priority changes. 
If he is behind the tree in a 
scene, his priority is less than 
that of the tree. By comparing 
priorities each time Sir 
Grahame moves, the program 
makes decisions about how to 
draw the screen. If Sir 
Grahame's priority is higher 
than the object behind him, 
he is visible and the object (or 
part of it) is invisible. If his 
priority is lower, as when he 
steps behind a tree, then he 
(or part of him) disappears. 

Each time Sir Grahame 
(or any object) moves, the surrounding region on 
the screen is saved in the computer's memory in 
one of four save-areas. The program checks the 
new location for skeleton lines and priorities, 
then adjusts Sir Grahame and the surrounding 
area for any changes-perhaps part of a rock be
came visible in front of his legs. Finally, Sir 
Grahame and the surrounding area are redrawn 
on the screen. And that's how Sir Grahame 
walks around the kingdom of Daventry. 

The Game's Own Language 
In addition to the graphics for each room, there 
is a set of logical statements. These are written in 
a special language devised by Sierra called the 
Game Adaptation Language. The program con
stantly loops through these statements looking 
for something to change. They work sort of like a 
group of IF-THEN statements in BASIC. 
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For example, in one room, room 10, a goat 
randomly wanders around inside a pen (see 
photo). The pen extends into room number 11 on 
the right. If the goat happens to wander out of 
room 10, the program must erase the goat. The 
program knows the goat by the codename 14 and 
Sir Grahame by the name Ego . So if Ego moves 
to room 11 in search of the goat, the program 
must remember to draw 14 in room 11. The 
statement in Game Adaptation Language looks 
like this: 

IF HAS-GOAT 0 AND OBJHIT-EDGE 14 AND 
EDGEOBJ-HIT 1 AND GOAT-GONE 0 AND SHOW
CARROT 0 THEN ASSIGN GOAT-ROOM 11, 
ERASE 14. 

If I understood what that meant, I'd be writ
ing adventure games instead of magazine articles, 
but with a little examination we can pretty much 

A pastoral scene in King's Quest. 

figure out what's going on. In programming 
logic, the numeral 0 means false, no, or off, 
and the numeral 1 means true, yes, or on. Thus, 
in English, the statement might read: " If Ego 
doesn't have the goat and if the goat has hit the 
edge of the room and if the edge of the room has 
been hit and if the goat is in the room in the 
first place and if the goat has not been shown 
the carrot, then [Whew!] remember to draw the 
goat in room 11 and erase the goat from room 
10 ." 

And remember, that is just one of the logic 
statements that goes with room 10-there are a 
total of 180 logic lines for this room alone. The 
logic statements give the program its personality; 
they tell the program what to do and when to do 
it. 

Inevitable Bugs 
An yone who has ever written a computer pro
gram knows that program logic is a fertile field 
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for errors. If the programmer forgets to tell the 
computer just one little detail. the results can be 
amusing- and disastrous. Preliminary versions of 
King's Quest were not without bugs. It took sev
eral weeks to find out why, if Sir Grahame 
jumped in the air as he moved from one room to 
another, he skidded into the new room totally 
out of control. That bug has been fixed, but a 
few others still lurk in the current PCjr version. 
(But not, says Sierra, in the versions it markets 
directly.) 

During one game, Sir Grahame was standing 
at the edge of a bridge. The goat was coming 
back across the bridge, and as it passed, I made 
Sir Grahame jump. A foolish thing to do, I know, 
but I was celebrating. Unfortunately, the screen 
filled with horizontal lines and the game came to 
a swift end. The programmer who wrote the logic 

statements for that scene for
got to allow for the possi
bility that Ego might jump 
as the 14 passes in front of 
him. Nevertheless, the 
errors are very few. 

Some things you might 
consider an error are not er
rors at all. For example, 
there can be only four ani
mated objects (including Sir 
Grahame) in any one room. 
The program has only four 
save-areas for animated 
objects. Somewhere along 
the way (I won' t tell you 
where), Sir Grahame can 
acquire some magic beans. 
Getting those beans is the 
toughest part of King's Quest. 

(It helps to have read Grimms' Fairy Tales .) 
But try to plant the beans in the room where 
you found them and the screen will say: " You 
can't do that here." That's because that room 
already has four animated objects. In fact, you 
can plant the beans in only about half of the 
rooms in King's Quest because of the four
object-maximum rule . That's not a bug or an 
error, it's just a programming tradeoff to con
serve memory. 

There is one room in King's Quest with five 
objects . I don't want to give anything away, but: 
Should Sir Grahame (1) give the Woodcutter (2) 
and his wife (3) the right object ( 4), then he can 
take the fiddle (5) . This apparent violation of the 
rule is permitted because the programmers pulled 
a fast one. Look closely when Sir Grahame puts 
the something on the table and you ' ll see the 
Woodcutter disappear for a moment . The pro
grammer briefly swaps objects to keep within the 
limits. Tricky. 



A Sequel On The Way 
Roberta Williams is a perfection ist. There just 
wasn ' t time or memory to put everything in 
King's Quest that she wanted . She wishes the 
language interpreter had a larger vocabulary, that 
Sir Grahame could drop objects he has picked 
up, and that he could be even more animated. 
She wishes some of the characters, like the wolf, 
could roam from room to room. But she says the 
sequel, due in February or March, will be even 
better. 

In Ki11g's Quest II, Sir Grahame-who be
comes King Grahame when you solve Ki11g's 
Quest-goes in search of a wife. Along the way 
he meets Dracula and King Neptune, and rides a 

fl ying carpet. And, somehow, the folks at Sierra 
found a way to squeeze 94 roorns onto the disk. I 
can hardly wait. . 

IBM markets the PCjr version of King's Quest 
and Sierra markets versions for the IBM PC, Apple 
Ile, Apple Ile, and Tandy 1000 (a new computer 
scheduled for release in Jan uary 1°985). All ver
sions cost $49 and require 128K of memory and 
a disk drive. In addition, the PC version runs on 
most IBM compatibles. (When the PC version is 
displayed on an RGB monitor, the graphics are in 
the standard four-color medium-resolution mode; 
but connect your PC to a television and you'll get 
the same spectacular colors as the PCjr version.) © 

INSIGHT: Atari 

Bi ll Wilki son 

I am much gratified by the response to my de
cision to work harder on answering readers' 
questions. I have received severa l very interesting 
letters with both good comments and good ques
tions. Since it is always fun to defend Atari 
BASIC against the outside world, let me start 
wi th a subject near and dear to my heart. 

Benchmarks 
Several readers have asked me why Atari BASIC 
compares so unfavorabl y to other computers on 
certain benchmarks. The two most commonly 
mentioned are the BYTE magazine benchmarks 
and the Creative Computing benchmark invented 
by David Ahl. Stan Smith, of Los Angeles, asked 
some very pointed questions, which I will try to 
answer here. 

The BYTE benchmark is reproduced below in 
Atari BASIC. It is the often-mentioned "Sieve of 
Erastothenes," a program which produces (and 
counts) prime numbers. Its primary advantage as 
a benchmark is that it can be implemented in 
virtually any language (although only with much 
difficulty when using Logo and its ilk) . It relies 

only on addition and logical cho ices, with very 
little number crunching. 

19-l DIM N$ (8192) 
20 N$= "0": N$ ( 8 19 2 > = " fll": N$ ( 2, 819 

2>=N$ 
3Ql FOR I=l TO 8192 : IF N$Cl,Il=" 

1" THEN 6 Ql 
40 P RIME=I+I+l : CNT=CNT+l:K= I 
5 0 K = K+PRI ME:IF K < 8193 THEN N$( 

l<,K>= "l": GOTO 5QI 
6!2! NEXT I 
70 PRIN T CNT : REM BETTER PRINT 

1899 ! I I 

An aside: If you have seen the BYTE original 
and are puzzled by my changes, be aware of 
three things: (1) I had to use a string because 
there is not enough room for an array of 8192 
elements. (2) The math was modified very 
slightly to accommodate the fact that string in
dices start at one, instead of zero. (3) Multiple 
statements per line simplify the original somewhat. 

Anyway, why is Atari BASIC so slow (317 
seconds versus, for example, the IBM PC at 194 
seconds)? Primarily for three reasons. First, note 
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all the numbers in thi s lis ting, which must be 
treated as integers. Li ne numbers and indices are 
a lways kept and calculated as floating-point 
numbers, bu t all must be converted to integers 
before being used. (You simpl y can 't GOTO line 
137.38, ca n you?) And, s igh, the routine in the 
Ata ri Operating System ROMs which c~nverts . 
nu mbers to integers is incredibly s low (m fact, 1t 
is the only floati ng-point rou tine we modified 
w hen we produced BASIC A + and BASIC XL) . 

Second, Atari BASIC performs FO R-NEXT 
loops by rememberi ng the line number of the 
FOR sta tement. Then, when NEXT is en
countered, BASIC must search for th e FOR line, 
just as if a GOTO had been used . (Other BAS!Cs 
remember th e actual memory address of the FOR 
statement. Faster, but less fl ex ible. Atari BASIC 
a ll ows you to STOP in the middle of a loop, 
change the program, nnd co 11ti11 ue, someth ing no 
other home computer BASIC allows. (This
among many other things-;-- is .in direct oppo
s itio n to Co11s11111er Reports claim that Atan 
BAS IC is hard for beginners.) 

Third, if you type in and use this listing as 
shown, you are paying almost a 50 percent pen
alty in peed , thanks to Ata~i's screen .o~~ and 
Vert ica l Blank In terrupts taking up a s1grnficant 
portion of the processing t!me. T~e .simple addi
tion of the following two Imes w ill improve the 
time for this li ttle test to 211 econds: 

5 POKE 54286 , 0 : POKE 54272,0 
65 POKE 54286 , 64 

All of a sudden, Atari BAS IC isn 't even near 
the bottom of the list. And , yet, th ere is more we 
can do to improve the machi ne's performance. 
As man y ha ve suggested, you can insta ll th~ 
Newell Fastchip, a replacement for the float1.ng
point routines built in to your computer (available 
from man y dealers, produced by ewe!! In
dustries of Plano, Texas). 

Or you can change to another BASIC. Obvi
ousl v, there is Atari's Microsoft BAS IC. It pro
duces results verv close to those of Applesoft; but 
it, too, can be im'proved by turning off creen 
OMA, etc. And there i OSS's own BASIC XL. 
Using a combination of clever programmin~ and 
a Fastchi p, the BASIC XL program .below will 
count up all those prime numbers m. 58 .5 sec 
onds, about three times as fast as Microsoft 
BASIC on an IB M PC can do it. 'Nuff sa id. (Ex 
cept a P.S .: The Set 3 in line 10 req~ests ~ero
time FOR loops, something not available m 
m any BASICs, w hich alone accounts for about 20 
seconds worth of improvement.) 

10 FAST : POKE 54286,0 : POKE 542 
72, !!I: SET 3, 1 : DIM N$ 18192 ): 

N=ADR(N$ } 
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30 FOR I=0 TO 8191 

50 IF NOT PEEKCN+I) THEN PR I ME= 


1+1 +3 : CN T=C NT+l: FOR K=I+PR 
IME TO 8191 STEP PRIME: PO KE 

N + f·'. , 1 : N E X T ~~ 

60 NEX T I 
70 POKE 5 4 2 86, 6 4: PO KE 559,34: 

PR INT CNT 

Measures Of Accuracy 
The Ahl benchmark is li sted below. It purports to 
measure both accuracy and number-crunching 
ability. It does neither very well. Still, we have to 
ask why Atari BASIC is near dead last in its 
rankings, requiring 6 minutes and 45 seconds to 
complete the test. 

1 Y.I F OR N= l TO 10t'.I: A=N 
20 FOR I = l TO 1 0 : A=S QR <A>: R=R 

+RNDC0> : NE XT I 
30 FOR 1=1 TO 10 : A=A ~ 2 : R=R+RN 

D (QI): NEXT I 
4 V.1 S=S+A : NE XT N 
5!'.il PRINT "A CCURACY= "; ABS< 1010

S/5), "RANDOM="; ABSC10!210-R) 

The culprit here (in terms of time-wasting) is 
line 30, with its A = K2. Atari BASIC, in com
mon with most small computer BASICs, cal
culates powers according to a formula: 

x'y = exp ( y • Jog(x) ) 

w here log() is the natura l logarithm fu nction and 
exp() is the exponent-of-e funct ion . 

If you don 't understand that, don't worry 
·about it . The point is that the calculation of such 
a simple thing as a number to the second power 
in volves the calculation of a logarithm and an 
exponentia tion . And why is th~t so .bad? Simp!y 
because the floatin g-point routmes in the Atan 
OS ROMs are too slow. Again, the solution is to 
insta ll the Newell Fastchip and/or turn off OMA 
and VBI (as outlined above). 

I am indebted to Clyde Spencer, one of the 
founders of the Bay Area Atari Users Group (one 
of the oldest), for supplying me with a most 
surprising figure . Spencer reports that, usin~ the 
Fa tchip and with OMA turned off, he obtained a 
ti ming of 1 minu te 38 seconds, a very respect~ble 
(albeit not record-shattering) performa~ce .. I .still 
wouldn't use my Atari for advanced sc1ent1f1c 
applications, bu t it is more than adequate for 
most purposes. 

There is a problem with the "accuracy" fig
ures in this test, however. First, because Ahl's 
accuracy number is the resul t of 1000 simple 
sums, it is clearly possible that a particular ma
chine may ex hibit wildly variant res~lts fo: va:i
ous numbers and sti ll show a good figure m his 
tes t. (To illustrate, assume that the SQR() fun.c 
tion randomly tosses in an error of plus or mmus 
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one. If it tossed in an equal number of errors, 
they wou ld balance to zero. Yet choosing to 
make the loop just one unit shorter [FOR N = 1 
TO 999] might give a completely different result. 
To be fair, this is a very unlikely result with 
modern math algorithms; but, still, one never 
knows.) A minor change to his program would 
improve the testing qualities considerably: 

40 S = S + ABS( A-N): NEXT N 

Do you see the difference? This method pro
duces the sum of the errors, and doesn 't fall prey 
to offsetting errors . 

The Random Number Trap 
There is no hope for the accuracy of this random 
number tester, though. I will quote Clyde Spencer 
on this matter: " If the numbers are truly random 
and not normally distributed, any difference be
tween 0 and 1000 is possible . All you can say is 
that you would have a high probability of ... 
being near zero for a perfect random number 
generator." The benchmark test falls into the in
famous BASIC repeating-random-sequence trap. 

In most BAS!Cs, when you command a pro
gram to run, the pseudorandom generator is 
always reseeded with the same number. So each 
and every time you will get the same results, 
with Ahl 's test. And, depending on what seed is 
chosen, you may get truly phenomenal results 
(because you happened to hit a hot spot in the 
generator's sequence). Now, though, try starting 
the generator off with a different (and randomly 
chosen) seed each time. What happens? The 
test' randomness figure wanders all over the 
place. 

Once again, to quote Spencer, " .. . in eight 
tests I obtained numbers ranging from 1.6 to 
24.2, with the mean being 7.02 .... " 

Finally, I would like to point out that Ahl's 
test penalizes small machine BASIC interpreters 
in yet another way: When you have 32K bytes to 
spend on a BASIC, one thing you do is insure 
that numbers to a power are performed by 
successive multiplications, if possible. Thus 
Crornemco 32K Structured BASIC (for example) 
performs AA2 with just one multiply. In other 
words, it converts AA2 to A*A. If you manually 
substitute that same form in Ahl's program, the 
times for almost all of the smaller and less 
expensive machines will improve dramatically. 
(Surprisingly, though, the accuracy figures may 
not change. After all, the original version may 
have had offsetting errors.) Of course, if you 
need to use noninteger powers in your programs, 
thi s comment doesn't apply, and the bench 
mark's results are a bit more meaningful for you. 

Well, what does all this long-winded dis
cussion boil down to? Two simple points: (1) Al

ways presume that a benchmar)< program is 
worth slightly less than the paper it is printed 
on. (2) If you want to do number crunching on 
your Atari computer (against my best advice), go 
out and buy the Newell Fastchip. (And it won't 
hurt to try some other languages.) 

HELP? HELP! 
Besides noting that GRAPHICS 15 on the XL 
machines is easily accessible (it's equivalent to 
mode 71/2 on older machines), Mark Butler, of 
Antioch, California, asked for some information 
about the HELP key. 

Simply put, pushing the HELP key on an XL 
machine causes an interrupt (I'm not sure which 
one) that, in turn, causes the Operating System 
to set a HELP flag. The magic location is $2DC, 
732 decimal. Pushing HELP, either alone or in 
combination with CONTROL or SHIFT, forces 
the OS to put a value here, as shown below: 
Key(s) Pressed Value in $2DC (732) 

HELP alone $11 (17 decimal) 
CONTROL + HELP $91 (145) 
SHIFT + HELP $41 (65) 

To use $2DC, you must POKE it back to 
zero after you have decided that someone needs 
HELP which you are going to act on. 

Butler also requested a program which 
would, for example, print out an error message 
for the last BASIC error number when the HELP 
key is pressed . While not a really difficult project, 
it is a bit too heavy for this column . On the other 
hand, it would be trivial to add a HELP capabil
ity to many BASIC programs. Why not try it? 

As long as we are on this subject, I would 
like to also note the effects of the 1200XL' s func
tion keys on another memory location, $2F2 (754 
decimal). The various possible values are listed 
below. Note that CONTROL used with a func
tion key is not generally accessible after key
board input, since these combinations have 
special meanings to the OS and the editor han
dler. We will thus ignore them here . 
Key(s) Pressed Value in $2F2 (754) 

Fl alone $03 (3 decimal) 

SHIFT + Fl $43 (67) 

F2 alone $04 (4) 

SHIFT + F2 $44 (68) 

F3 alone $13 (19) 

SHIFT + F3 $53 (83) 

F4 alone $14 (20) 

SHIFT + F4 $54 (84) 


Too bad all machines don't have function 
keys, isn't it? 

Cassettes And The XL Machines 
Guy Servais, of Norfolk, Virginia, was one of 
several who I inadvertently ignored when I dis
cussed holding down the OPTION key while 
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booting an 800XL computer. My apologies for 
lighting you cassette owners. 

Still, my general comments apply: If you 
purchase a cassette program which includes 
instructions telling you to remove your BASIC 
cartridge, you 11111sf hold down the OPTION key 
while booting that cassette. The kicker here, 
though , is that you must also hold down the 
START button to force the boot in the first place. 
Under the conditions mentioned , I recommend 
holding down bo th buttons until you actually 
hear the tone on the tape being accepted by the 
computer. 

Servais also asked me if you can "disable 
the built-in BASIC . . . and can type in programs 
written in machine language." I can only pre
sume that he has either seen or used other 
brands of computers which have some sort of 
minimonitor which a!IO\" s you to access the bits 
and bytes of memory. (For example, Apple II 
computers ha e a mall monitor which you can 
get to.) 

Sorry, Guy, but there ain't no such thing on 
an Atari computer. You have three choices: 

1. U e BASIC. This isn ' t quite as bad as it 
ound . Look at the MLX machine language 

loader which COMPUTE! uses. It is a good tool for 
en tering machine language written by others. 

2. Bu y a ca rtridge-based assembler. The old 

Atari Assembler Editor cartridge is often available 
at a substantia l discount. It's not great, but it's 
much better than the simple monitors on other 
machines. 

3. Buy a disk drive. This wi ll open up a 
whole new vista in machine language. There are 
several appropriate assemblers for d isk users. 

Even though I have said this before, it bears 
repeating: The first periphera l you should buy is 
a disk drive. Only u e cassette if you are des
perate, and never waste your money on a printer 
unt il you have a disk. 

Can You Help? 
Servais mentioned one more thing in his letter 
which disturbed me. He is experiencing the in 
famous Atari BASIC editing lockup in his 800XL 
with the built-in BASIC. I had believed that the 
800XL's BASIC had cured that problem (though 
it left a few other bugs lying around) . Now, 
truth full y, I haven ' t used much besides BASIC 
XL in the last yea r, so I have not been aware of 
this problem at all. 

Has anyone documented the circumstances 
under which lockup occurs? Please write and tell 
us. Once again, since BASIC is in ROM, I doubt 
there is a fix for the problem. But if we are aware 
of why and how it occurs, we may be able to 
warn others away from those conditions. © 
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TELECOMPUTING TODAY 

Ario R. Levi on 

I work full-time in the IBM support district of a 
large telecommunications utility. About two 
weeks ago I was informed that my request to at
tend a one-week conference sponsored by IBM in 
San Francisco had been approved. ow, I don't 
particularly care for flying, especially a five-hour 
flight to the West Coast. Besides, the corporate 
travel bureau we use always has had a habit of 
routing me to my destination with three-hour 
stopovers in backwater airports and plane 
changes that would give Colonel Chuck Yeager 
fits. 

1 decided to try a feature offered by most of 
the commercial information services, an elec
tronic edition of the Official Airline Guide 
(OAG) . A few words of explanation are in order 
for those of you unfamiliar with the OAG. The 
regular paper edition of the guide is printed once 
every two weeks and contains fare and schedule 
listings for all of the commercial airlines in the 
United States. It is theoretically available to regu
lar travelers at little or no charge. Actually, get
ting a recent copy from an airline or travel agent 
usually requires giving up a complete set of 
fingerprints and your first-born child. 

The electronic edition of OAG, while not 
free, does have some advantages. Its on-line 
information is always current and, most im
portant, it offers extensive search capabilities. 
Using the electronic OAG, it's a snap to find the 
lowest possible fares available, even ones that 
many travel agents can miss. Sure, I cou ld have 
called around to every airline in town and got 
the same information for free . But "free" in this 
case means spending about an hour making ten 
or so phone calls, plus being subjected to canned 
Muzak while waiting for a reservations operator. 

Looking up the flights via the electronic 
OAG took around 90 seconds and cost about 
$1.50. Besides, it was a lot of fun to call the air
line I had settled on and have all of the flight 
information before the fact. Electronic OAG will 
really come into its own when the information 
services also offer on-line ticket bookings for al l 
airlines. Don' t be surprised if such services are 
commonly available by the end of the year. 

Telecomputing On The Run 
Two days before I was to leave, I got a call from 
my editor at COMPUTE!. 

" Arlan, this is Tom. Where's the February 
column?" 

" Are you kidding? I just sent January two 
weeks ago, and I' ll never live down the fact that 
it was actually on time. Besides, I'm going to be 
out of town for a week. There's no way I can get 
it to you by next week." I smiled, thinkin~ of lei
su rely strolling along Fisherman's Wharf m the 
cool of a San Francisco evening. 

" Hey, didn't you just buy a lap computer 
with a built-in modem? You can take it with you, 
write the column on it and then transmit it di
rectly into our computer via phone, right?" 

I silently cursed myself for ever mentioning 
my new acquisition in passing conversation. 

Actually, taking a modem on the run turned 
out to be a pretty good idea. The Sunday I ar
rived , it was raining heavily, and I was too jet
lagged to want to go anywhere. Having a 
portable computer with a modem saved me from 
having to endure Knight Rider. From the comfort 
of my hotel room, I logged onto my favorite 
commercial information services, chatted with 
some of my electronic compadres, and perused 
items of interest on the various forums I partici
pate in . 

Monday night, I left a message on a local 
computerized bulletin board system (BBS) asking 
for restaurant recommendations from the locals, 
rather than trust the " Dine At Our Advertisers" 
booklets that litter hotels. 

Wednesday, I received a call from my place 
of work in Michigan. There was a minor problem 
with one of the computer subsystems I was 
responsible for . I could have spent over an hour 
on the phone describing how to deal with the 
problem in detail. Instead , I dialed into the sys
tem with my lap computer, and analyzed and 
fixed the problem in about ten minutes. Also on 
Wednesday, I dialed back into the local BBS and 
read the response to my restaurant inquiry. One 
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of the recommendations looked particularly 
enticing, and that evening my friends and I had a 
great Szechwan dinner at a place that wasn't 
listed in any of the where-to -eat booklets. 

And on Thursday night, after an exhausting 
da y of meetings, I wrote this column in my hotel 
room when I could have been wasting my time 
touring the city in a cable car. 

But seriously, do I regret telecomputing on 
the run? Absolutely not. I doubt if I'll travel on 
business without telecomputing power again. 

Watch for more under-$500 consumer
oriented lap portables with built-in modems in 
1985 . It 's been found that integrated tele
communications is crucial to the success of lap 
computers. Consider two nearly identical lap ma
chines, the Tandy TRS-80 Model 100 and the 

EC 8201A. Both are manufactured by the Japa
nese firm Kyocera. The NEC has a clearly su
perior keyboard and more memory capacity than 
the Model 100. So why does the Model 100 out
sell it by more than 20 to 1? The Tandy has a 
built-in modem, and as the sales figures show, 
that makes all the difference. 

Even Commodore is said to be considering 
adding a modem to its portable SX-64 in an ef
fort to spur sales. Indeed, it may soon be difficult 
to buy a microcomputer without a modem. The 
current availability of a $10, 300 bps modem
on-a-chip will have a profound effect on the 
telecomputing user base in the next few years. 
Because built-in modems add lots of functionality 
for little additional cost, you can expect the 
majority of new machines introduced in 1986 
and beyond to sport integrated 
telecommunications. 

Info-Wars 
The commercial information service wars are 
heating up again . Recently, CompuServe has 
been gaining ground in the corporate computing 
community with its business-tailored Executive 
Information Service. This has the No. 1 business 
info provider-Dow Jones ews/Retrieval
scrambling in response. DJ R has cut its rates by 
25 percent across the board for general services 
and regular stock quotes, and has announced a 
major new service-stock quotes based upon 
" last trade. " 

What are last trade quotes? Until the 
announcement of this service, all of the stock 
quotes offered by the major consumer infor- . 
mation utilities have been delayed 15 to 20 mm
utes . An yone familiar with the stock market 
knows that 15 minutes can be a lifetime in the 
price of an individual issue. Last trade quotes re
port the most recent price paid for a stock, based 
on the last transaction logged by the exchange on 
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which the stock is listed. 
Transactions are reported much more quickly 

under the new system. The time varies from ex
change to exchange, but 20 seconds or less is not 
uncommon . Moderately serious investors who 
don't have a broker willing to spend an hour at a 
time on the phone with them will find the new 
service a real blessing. 

The last trade quotes will cost DJNR users a 
$12 monthly service charge in addition to the 
normal connect-time charges for quotes. The 
monthly surcharge covers the fees paid by Dow 
Jones to the exchanges for the more timely quote 
information. 

DJ R didn ' t have much time to gloat before 
The Source-a rival information service owned 
by Reader's Digest-struck back in spades, 
announcing its own last trade quotes. Although 
The Source's $20 monthly surcharge is a bit 
higher than DJNR's, The Source introduced a 
powerful adjunct service. By special arrangement 
with Spears Incorporated, a discount brokerage 
house, stock watchers on The Source can set up 
an account with Spears and issue trading orders 
011-/ine. According to Spears, most orders will be 
executed within two minutes of issuance. An 
extensive portfolio tracking system is also avail
able on-line and may be used to value actual 
holdings or to track " paper portfolios" (for those 
who vvish to dabble for fun rather than real 
money). 

New On-Line Services 
The information service war is spreading beyond 
the business sector as well. Two new on-line ser
vices-People/Link and Play/Net-are starting 
up with introductory connect-time charges 
significantly below those charged by the estab
lished leaders. 

People/Link will offer services similar to 
CompuServe 's popular ationwide CB and Spe-· 
cial Interest Forums as well as electronic mail at 
only $2.95 an hour. Play /Net sounds even more 
aggressive, offering on-line games with medium
resolution color graphics to users who purchase 
its proprietary terminal program. Although the 
Commodore 64 is the only machine Play/Net 
supports at this time, the service claims it will 
support IBM and Apple computers by this spring. 
Play/Net's introductory connect time charges? 
An unbelievable $2.00 an hour! Both Play /Net's 
and People/Link's hourly charges will certainly 
rise after the two firms have lured enough users 
to make continued operation of the services vi
able, but such predatory pricing should help 
keep the rates charged by the big boys down to 
earth. 
Arlan R. Levitan 
Source: TCT987 



COMPUTE!'s Guide 

To Typing In Programs 


Before typing in any program, you should famil
a -- iarfze yourself with your computer. Learn how to 
--,-:o- use the keyboard to type in and correct BASIC 

programs. Read your manuals to understand how 
to save and load BASIC programs to and from 
your d!sk drive or cassette unit. Computers are 

:~--'_ precise;.:._take special care to type the program 
:: _ exactly as listed, including any necessary . 

punctuation and symbols. To help you with this 
task, we have implemented a special listing 
convention as well as a program to help check 
'four typing-the "Automatic Proofreader." · 
Please read the following notes before typing in 
any programs from COMPUTE!. They can save you 
a Jot of time and trouble. 

Since programs can contain some hard-to
~ -read (and .hard-to-type) special characters, we 

have developed a listing system that spells out in 
abbreviated form the function of these control 
characters. You will find these special characters 
within curly braces. For example, {CLEAR} or 

~ ~ {CLR} instructs you to insert the symbol which 

~--
~- 

~--' 

_
with the Atari logo 1<ey. Since spacing is some
times important, any more than two spaces will 
be listed, for example, as: {6 SPACES}. A space 
is never left at the end of a line, but will be 
moved to the next printed line as {SPACE}. 
There are no special control characters found in 
our IBM PC/PCjr, TI-99/4A, and Apple program 
listings. For your convenience, we have prepared 
this quick-reference key for the Commodore and 

':! '.~ At~rj special characters: 
-

clears the screen on the Atari or Commodore ma
chines. A symbol by itself within curly braces is 
usually a control key or graphics key. If you see 
{A}, hold down the CONTROL key and press A. 
Commodore machines have a special control key 
.labeled with the Commodore logo. Graphics 
-characters entered with the Commodore logo key 
are enclosed in a new kind of special bracket. A 
graphics character can be listed as [<A>]. In this 
case, hold down the Commodore logo key as _ 
you ·type A. Our Commodore listings are in 
uppercase, so shifted symbols are underlined. A 
graphics heart symbol (SHIFT-S) would be listed 
as S. One exception is {SHIFT-SPACE}. Hold 
down-SHIFT and press the space bar. 

If a number precedes a symbol, such as fS 
RIGHT}, {6 S}, or [<8 Q>], you would enter five 
cursor rights;-six shifted S's, or eight Com
modore-Q's. On the Atari, inverse characters 
(printed in white on black) should be entered 

Atari 400/800/XL 
When_ -y~ .see Type 

-
<CLEAR> ESC SHIFT < 

<UP:> ESC CTRL 
<DOWN> ESC CTRL • 

<LEFT> ESC CTRL + 

<RIGHT> ESC CTRL * 

<BACK S> ESC DELETE 

_<DELETE> ESC CTRL DELETE 
.HNSERT> ESC_CTRL INSERT 
<DEL LINE:> ESC SHIFT DELETE 
<INS LINE} ESC SHIFT INSERT 
{TAB> ESC TAB 
<CLR TAB> ESC CTRL TAB 
CSET TAB} ESC SHIFT TAB 
<lla.L} ESC CTRL 2 
CESC:> ESC ESC 

See 

~ 

• 
• 
<
+ 
~ 

tJ 
l.l 
C 

O 

~ 

IJI 
fl 
(3 
~ 

1CLR} 1SHIFT 11 O.R•HOM E 1m (GR-'J] 

( HOMl J ICLR•HOME IIi! 
(UP J I S HIFT 11• CRSR i I[] 

(DOWN) 1+CRSR • 1rn 
( LE E'T) EJ F cRSR•l11 
lRfGHT) F cRSR "-1 g 
1a~r - I mt !~ [f) 
{OFF) l·cm I ~ • 
(BLK] I CTRL ICJ • 
{WHT} I CTRL I ~ [j 
{ RE[}J I CTRL IGJ [I 
(CYN] I CTRL I~ ..... 
[PURI I CTRL I~ • 

lBLul 

f YE L) 

tn 1 

{F'2} 

( F3} 

{F4) 

IFS} 

{F6 I 

I F7) 

[FS) 

" 
i 

Clear Sc::reen 
Cursor Up 
Cursor Down 
Cursor Ll!'ft 
Cursor Right 
Backspace 
Delete character 
Insert character 
Delete line 
Insert l in• 
TAB key 
Clear tab 
Set tab stop 
Ring buzzer 
escape key 

Commodore PET/CBM/VIC/64 
When YouWhen You 
Read: Press: See:Read: Press: See: 

The:Automatic Proofreader 
:AisO, ~e· have developed a simple, yet effective 
program that can help check your typing. Type 
in the appropriate Proofreader program for your 
machine, then save it for future use. On the VIC, 

_64, or Atari, run the Proofreader to activate it, 
_	then enter-NEW to erase the BASIC loader (the 
Proofreader will still be active, hidden in 
memory, as a machine language program). Press
ing RUN /STOP-RESTORE or SYSTEM RESET 
dea~ti_vates the Proofreader. You can use SYS 886 
to reactivate the VIC/64 Proofreader, or PRINT 
USR(1536) to reenable the Atari Proofreader. The 
IBM Proofreader is a BASIC program that lets 
you enter, edit, list, save, and load programs that 
you type.)t simulates the IBM's BASIC line editor. 

Using The Automatic Proofreader 
Once the Proofreader is active, try typing in a 
line. As soon as you press RETURN, either a 
I}~yer (on the Commodore) or a pair of letters 

:;...-:: "3
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(Atari or IBM) appears. The number or pair of 
letters is called a checksum. Try making a change 
in the line, and notice how the checksum 
changes. 

All you need to do is compare the value pro:. 
vided by the Proofreader with the checksum 
printed in the program listing in the magazine. ln 
Commodore listings, the checksum is a number 
from 0 to 255. It is set off from the rest of the 
line with rem. This prevents a syntax error if the 
checksum is typed in, but the REM statements 
and checksums need not be typed in. It is just 
there for your information. 

In Atari and IBM listings, the checksum is 
given to the left of each line number. Just type in 
the program, a line at a time (without the printed 
checksum) and compare the checksum generated 
by the Proofreader to the checksum in the listing. 
If they match, go on to the next line. If not, 
check your typing: You've made a mistake. On 
the Commodore and Atari Proofreader, spaces 
are not counted as part of the checksum, and no 
check is made to see that you've typed in the 
characters_in the right order. If characters are 
transposed, the checksum will still match the list
ing. Because of the checksum method used, do 
not use abbreviations, such as ? for PRINT. How
ever, the Proofreader does catch the majority of 
typing errors most people make. The IBM Proof
reader is even pickier; it will detect errors in 
spacing and transposition. Also, be sure you 
leave Caps Lock on, except when you need to 
enter lowercase characters. 

Special Proofreader Notes For 
Commodore Cassette Users 
The Proofreader resides in the cassette buffer, 
which is used during tape LOADs and SAVEs. 
Be sure to press RUN/STOP-RESTORE before 
you save or load a program, to get the Proof
reader out of the way. If you want to use the 
Proofreader with tape, run the Proofreader, then 
enter these two lines exactly as shown, pressing 
RETURN after each one: 

A$="PROOFREADER.T":B$= "{10 SPACES}" 
:FORX = 1T04:A$= A$ + B$:NEXT 

FORX=886T01018:A$ = A$ + CHR$(PEEK(X)) 
:NEXT:OPEN l,l,1,A$:CLOSE1 

Then press RECORD and PLAY on a blank tape, 
and a special version of the Proofreader will be 
saved to tape. Anytime you need to reload the 
Proofreader after it has been erased, just rewind 
the tape, type OPENl:CLOSEl, then press PLAY. 
When READY comes back, enter SYS 886. 

IBM Proofreader Commands 
Since the IBM Proofreader replaces the comput
er's normal BASIC line editor, it has to include 
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many of the direct-mode IBM BASIC commands. 
The syntax is identical to IBM BASIC. Com
mands simulated are LIST, LUST, NEW, FILES, 
SAVE, and LOAD. When listing your program, 
press any key (except Ctrl-Break) to stop the list
ing. If you enter NEW, the Proofreader will 
prompt you to press Y to be especially sure you 
mean yes. 

Two new commands are BASIC and 
CHECK. BASIC exits the Proofreader back to 
lBM BASIC, leaving the Proofreader in memory. 
CHECK works just like LIST, but shows the 
checksums along with the listing. After you have 
typed in a program, save it to disk. Then exit the 
Proofreader with the BASIC command, and load 
the program into the normal BASIC environment 
(this will replace the Proofreader in memory). 
You can now run the program, but you may want 
to resave it to disk. This will shorten it on disk 
and make it load faster, but it can no longer be 
edited with the Proofreader. If you want to con
vert a program to Proofreader format, save it to 
disk with SAVE "filename",A. 

VIC/64 Proofreader 

100 PRINT"(CLR)PLEASE WAIT ... ":FORI=886T010 
18:READA:CK=CK+A:POKEI,A : NEXT 

110 IF CK<>l 7539 THEN PRINT" {DOWN)YOU MADE 
[SPACE) AN ERROR": PRINT" IN DATA STATEMEN 
TS." :END 

120 SYS886:PRINT"(CLR)(2 DOWN)PROOFREADER A 
CTIVATED.":NEW 

886 DATA 173,036,003,201 , 150,208 
892 DATA 001,096,141,151,003,173 
898 DATA 037,003,141,152,003,169 
904 DATA 150,141,036,003,169,003 · 
910 DATA 141 , 037,003,169,000,133 
916 DATA 254,096,032,087,241,133 
922 DATA 251,134,252 , 132,253,008 
928 DATA 201,013,240,017,201,032 
934 DATA 240,005 , 024,101 , 254,133 
940 DATA 254 , 165 , 251 , 166,252,164 
946 DATA 253,040,096 , 169,013,032 
952 DATA 210,255,165,214,141,251 
958 DATA 003,206,251,003,169,000 
964 DATA 133,216,1 69,019,032,210 
970 DATA 255,169,01 8 ,032,210,255 
976 DATA 169 , 058,032,210,255,166 
982 DATA 254,169,000,133,254,172 
988 DATA 151,003,192,08 7,208,006 
994 DATA 032,205 ,18 9,076,235 , 003 
1000 DATA 032,20 5 , 221,169,032,032 
1006 DATA 210,255,03 2 ,210,255,173 
1012 DATA 251,003,133,214 , 076,173 
1018 DATA 003 

Atari Proofreader 

100 GRAPHICS 0 
110 FOR 1=1536 TO 1700:READ A:POKE 

A:CJ<=C K+A:NEXT I 
120 IF CK<> 19072 THEN ? "Error in DA 

TA Statement s . Check Typing.":E 
ND 

1 30 A=USR ( 1536) 
140 ? : ? "Automatic Proofreader Now 

Activated." 

I 



150 END 
1536 DATA 104, 160,IZl, 185, 26,3 
1542 DATA 201,69,240,7,200,200 
1548 DATA 192, 3 4,208,243, 96,200 
15-54 DATA 169,74,153,26 ,3,200 
1560 DATA 169, 6, 153, 26, 3, 162 
1566 DATA 0,189,0,228,157,7 4 
1572 DATA 6,232,224,16,208,245 
1578 DATA 169,93, 141, 7 8,6, 169 
1584 DATA 6, 141,79,6,24, 173 
1590 DATA 4, 228, 105, 1, 141, 95 
1596 DATA 6,173,5,228,105,0 
1602 DATA 141 , 96,6, 169,0, 133 
1608 DATA 203,96,247,238, 125,241 

, 1614 DATA 9 3, 6,244, 2 41,115,241 
1620 DATA 124, 2 41,76,205,2 3 8,0 

,,,-d 626 DATA 0, 0, IZl, 0, 32, 62 
1632 DATA 246,8,201,155,240,13 
1638 DATA 201,32,240,7,72,2 4 
1644 DATA 101,203, 133,20 3 ,104,40 
1650 DATA 96, 72, 152, 72, 13 8, 72 
1656 DATA 160, l!I, 169, 128, 145,88 

-1662 DATA 200 , 192,40,208,249,165 
1668 DATA 203,74,74 ,74,74,24 
1674 DATA 105, 161, 161!1,3, 145,88 
1680 DATA 165 ,20 3, 41, 15, 2 4, 105 
1686 DATA 161, 20 0, 145,88, 169,0 
1692 DATA 13 3,203 , 104, 170, 104, 168 
1698 DATA 104,40,96 

IBM Proofreader 

10 ' Automatic Proofreader Version 2.00 (L 
ines 270,510,515,517,620,630 changed f 
rem Vl.0) 

100 DIM L$(500>,LNUM<500>:COLOR 0,7,7:KEY 
OFF:CLS:MAX=0:LNUM<0>=65536! 

110 ON ERROR GOTO 120:KEY 15.CHR$<4l+CHR$ 
<70l:ON KEYC15l GOSUB 640: KEY <15) ON 
:GOTO 130 

cl20 	RESUME 130~ -
130 DEF SEG=&H40:W=PEEK<&H4Al 
140 ON ERROR GOTO 650:PRINT:PRINT"Proofre 

ader Ready. " 
150 LINE INPUT L$:Y=CSRLIN- INT<LEN<L$l/Wl 

-1: LOCATE Y, 1 
:: '"! 160 DEF SEG=0:POKE 1050,30:POKE 1052.34:P 

OKE 1054,0:POKE 1055,79:POKE 105b,13: 
POKE 1057,28:LINE INPUT L$:DEF SEG:IF 

L$="" THEN 150 
170 IF LEFT$CL$,ll = " "THEN L$=Ml0$(L$,2) 

:GOTO 170 
-1a0 IF VAL <LEFT$(L$,2l) =0 AND MID$(L$ 

0 
3,1 

>-=" " THEN L$=Ml0$ <L$, 4 l 
190 LNUM=VAL(L$l:TEXT$=MID$CL$,LEN<STR$(L 

NUM> >+1 l 
200 IF ASC(L$) ) 57 THEN 260 'no line numbe 

r, therefore command 
21'11 IF TEXT$="" THEN GOSUB 540:!F LNUM=LN 

UM<P> THEN GOSUB 560:GOTO 150 ELSE 15 
0 

220 	CKSUl'1=0:FOR I=l TO LEN<L$):CKSUM=<CKS 
UM+ASC<MID$CL$,l))*ll AND 255:NEXT:LO 
CATE Y,l:PRINT CHRSC65+CKSUM/16l+CHR$ 
C65+CCKSUM AND 15>>+" "+L$ 

230 GOSUB 540:1F LNUM<P>=LNUM THEN L$<P>= 
TEXTS:GOTO 150 ' replace line 

240 GOSUB 580:GOTO 150 'insert the line 
260 	TEXT$='"':FOR 1=1 TO LENCL$l :A=ASC<MID 

$CL$,lll:TEXT$=TEXT$+CHR$(A+32*<A>96 
AND A<l23>l:NEXT 

270 	DELIMITER= INSTR <TEXTS," "l: COMMANDS=T 
EXT$:ARGS="":IF DELIMITER THEN COMMAN 
D$=LEFT$CTEXTS,DELIMITER-1l:ARG$=MID$ 
<TEXT$,DELIMITER+1> ELSE DELIMITER=IN 
STR <TEXT$, CHR$ C34 > >:IF DELIMITER THEN 

COMMAND$=LEFT$CTEXTS,DELIMITER-l>:AR 
G$=MIDS<TEXTS,DELIMITER> 

280 	IF COMMAND$<> "LIST" THEN 410 
290 	OPEN "scrn:" FOR OUTPUT AS #1 
300 	IF ARG$="" THEN FIRST=0:P=MAX-l:GOTO 

340 
311'/l 	 DELIMITER=INSTR<ARG$ , "-"):IF DELIMITE 

R=0 THEN LNUM=VAL<ARG$l:GOSUB 540:FIR 
ST=P:GOTO 340 

320 FIRST=VAL<LEFT$<ARG$,DELIMITER>>:LAST 
=VAL<MID$CARG$,DELIMITER+1ll 

330 LNUM=FIRST:GOSUB 540:FIRST=P:LNUM=LAS 
T:GOSUB 54'11:IF P=0 THEN P=MAX-1 

340 FOR X=FIRST TO P:N$=MIO$CSTR$CLNUM<X> 
) '2) +" " 

350' IF CKFLAG=0 THEN A$="":GOTO 370 
360 CKSUM=0:AS=N$+L$(Xl:FOR I=1 TO LENCA$ 

>:CKSUM=<CKSUM+ASC<MID$(A$,I>>*Il AND 
255:NEXT:A$=CHR$(65+CKSUM/16l+CHR$(6 

5+CCKSUM AND 15))+" " 
370 PRINT #l,A$+N$+L$CX> 
380 IF INKEY$<>" " THEN X=P 
390 NEXT :CLOSE #1:CKFLAG=0 
400 GOTO 130 
410- IF COMMAND$="LLIST" THEN OPEN "lptl:" 

FOR OUTPUT AS #l:GOTO 3 00 
420 IF COMMAND$="CHECK" THEN CKFLAG=l:GOT 

0 290 
430 	 IF COMMAND$<> "SAVE" THEN 450 
440 GOSUB 600:0PEN ARG$ FOR OUTPUT AS #1: 

ARG$="":GOTO 300 
450 IF COMMANDSC" LOAD" THEN 490 
460 GOSUB 600:0PEN ARG$ FOR INPUT AS #l:M 

AX=0:P=0 
470 	WHILE NOT EOFC1l:LINE INPUT #l , L$:LNU 

M<P>=VALCL$l:L$<P>=MID$(L$,LENCSTR$CV 
AL<L$lll+l>:P=P+1:WEND 

480 	MAX=P:CLOSE #l:GOTO 130 
490 	IF COMMAND$="NEW" THEN INPUT "Erase p 

rogram - Are you sure";L$:IF LEFT$(L$ 
,l>="y" OR LEFT$(L$,1l="Y" THEN MAX=0 
:GOTO 130:ELSE 130 

50'11 	 IF COMMAND$="BASIC" THEN COLOR 7,0,0: 
ON ERROR GOTO 0:CLS:END 

510 	IF COMMANDS <> "FILES" THEN 520 
515 IF ARG$="" THEN ARG$="A:" ELSE SEL=l: 

GOSUB 600 
517 FILES ARG$:GOTO 130 
52'11 PRINT"Synta>: error":GOTO 130 
540 P=0:WHILE LNUM >LNUM<P> AND P<MAX:P=P+ 

l:WEND:RETURN 
560 	MAX=MAX - l:FOR X=P TO MAX:LNUM<X>=LNUM 

<X ~ 1>:L$CX>=L$(X+1l:NEXT:RETURN 

580 MAX=MAX+l:FOR X=MAX TO P+l STEP -l:LN 
UM(Xl=LNUM<X-1l:L$CX>=L$(X-1l:NEXT:L$ 
<P>=TEXT$:LNUM<Pl=LNUM:RETURN 

600 IF LEFT$<ARG$,1l <>CHR$(34> THEN 520 E 
LSE ARG$=1'1ID$<ARG$,2) 

610 IF RIGHT$CARG$,1l=CHR$<34) THEN ARG$= 
LEFT$(ARG$,LEN<ARG$l-1> 

620 IF SEL=0 AND INSTR<ARG$,".")=0 THEN A 
RG$=ARG$+".BAS" 

63 0 	 SEL=0:RETURN 
640 CLOSE #1:CKFLAG=0:PRINT"Stopped.":RET 

URN 150 
650 PRINT "Error #";ERR:RESUME 150 
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MLX Machine Language Entry Program 
For Commodore- 6A And VIC-20~..;:'! 

~;~~~5*-~~ Charles Brannon Progrom Edifor "'--llilliiliiiillllil!lili______________llilliW' 

MLX is a labor-saving utility that allows almost To simplify your typing, MLX redefines part 
fail-safe entry of machine language programs pub- of the keyboard as a numeric keypad (lines 
lished in COMPUTE!. You need to know 1~pt}J-i~g "'--~ :fl:,ffi 5_8t::--584): 
about machine language to use MLX-it was di-  -~ ~ u r o 7 8 9 
signed for everyone. There are separate versions for H J K L become o 4 5 6 
the Commodore 64 and expanded VIC-20 (at least M , 1 2 3 

BK). 
"?·r
~--:--_· 

- ....----------~-ll!llliil!l~,--MU< Commands 
- When you finish typing an ML listing (assutnil)g.:-. 

MLX is a new way to enter long machine ]an- you type it all in one session), you can then save 
guage (ML) programs with a minimum of fuss. the comple.ted pro?ram on tape or disk. Follow 
MLX lets you enter the numbers from a special the. scree~ rnstruct10ns. If you get any err.ors 

'::::::. - - list that looks similar to BASIC DATA state- -- ,,_ <, ~hile savmg, you probably have a bad disk,-or ~
~ -:

ments. ft checks your typing on a line-by--line ' ~ the ~skis full, or you've ~de a typo when ' 
basis. It won't let you enter illegal characters entermg the MLX program itse1f. 
when you should be typing numbers. It won't let Y?u don't. h.ave to enter the whole ML pro-
you enter numbers greater than 255 (forbidden i!l gram m one s1ttin~. MLX lets you enter as .much 

0- ML). It won't let you enter the wrong numbers_{ >.a? you ~vant, s~ve it, and then reloa~ the file 
on the wrong line. In addition, MLX creates a -from tape or disk later. MLX recogruzes these 
ready-to-use tape or disk file. commands: 

SHIFT-5: Save
Using MLX SHIFT-L: Load 

_ ~Type in and save the appropriate versiqp of MW\ SHIFT-N: New Address 
- (you'll want to use it in the future). When you.' re- · SHIFT-D: Display 

ready to type in an ML program, run MLX: MLX When you enter a command, MLX iumps 
asks you for two number : the starting address out of the line you've been typing, so we recom
and the ending address. These numbers are mend you do it at a new prompt. Use the Save 
.given in the article accompanying the ML ___ ~ "~ c;ommand to save what you've been :working OI.k;~ 
program. ·-:It will save on tape or disk, as if you've fmished,. · ':'~ 

When you run MLX, you'll see a prompt but the tape or disk won't work, of course, until 
corresponding to the starting address. The yoµ, finish the typing. Remember what address 
prompt is the current line you are entering from · you stop at. The next time you run MLX, ,answer, 

-~ the_ listing. It increases by six each time you entfil_.,'.""~ the prompts as you did before, then insei.:t·the 
- -cdine. That's because each line has seven nuin--o-:--: disk ortape. When you get to the entry prompt;*' 

bers-six actual data numbers plus a checksum press SHIFT-L to reload the partly completed file 
number. The checksum ve1ifies that you typed into memory. Then use the New Address com-
the previous six numbers correctly. If you enter mand to resume typing. 
any of the six numbers wrong, or enter the To use the New Address command, press .., .. - ?-
checksum wrong, the comput€r rings a buzzer _SHIFT-N arid enter the address where you. pre- - -!:'-$. 
and prompts you to reenter the line. If you enter viously stopped. The prompt will change, and 
it correctly, a bell tone sounds and you COi .:inue you can then continue typing. Always enter a 
to the next line. New Address that matches up with one of the 
. MIX accepts only numbers as inpuL-If you _-. line numbers in the special listing, or else the 

make a typing error, press the INST /DEL key; · checksum won't work. The Display command 
the entire number is deleted. You can press it as lets you display a section of your typing. After 
many times as necessary back to the start of the you press SHIFT-D, enter two addresses within 
line. If you enter three-digit numbers as listed, the line number range of the listing. You can 

_ ~- the computer automatically prints the comma - .abort the listing by pressing any key. 
and goes on to accept the next number. If you · - ,;,, 64 MLX· M h" L E t 
enter less than three digits, you can press either RE • NE •CnH n ryac eANanguage

10 M LI 5 GED FROM MLX VERSION 2.0
the space bar or RETURN key to adv~nce to the ARE AND : rem 500 750 , 765 , 770 860 
next number. The checksum automatically ap- 20 REM LINE CHANGED FROM MLX VERSION 2 .m., 
pears in inverse video for emphasis. ,,, - rs 300 :rem 14l ~ 

~=-
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100 PRINT" [CLR}g63" ;CHR$ (142) ;CHR$ (8); :PO 

KE53281,l:POKE53280,l :rem 67 


101 POKE 788,52:REM DISABLE RUN/STOP 

:rem 119 


110 PRINT" fRVS} {39 SPACES}"; : rem 176 

120 PRINT" [RVS} (14 SPACES} (RIGHT} fOFF} K*~ 


.£ [RVS}{ RIGHT} [RIGHT}{ 2 SPACES H * ~ 
TOFFH*~![RVS}.f[RVS}{l4 SPACES}"; 

:rem 250 

130 PRINT"{RVS}{l4 SPACES}{RIGHT} KG~ 


{RIGHT} (2 RIGHT} {OFF}.£{RVS}.f8*] 

{OFFH"*HRVS}(l4 SPACEST"; :rem 35 


140 PRINT" {RVS} { 41 SPACES}" : rem 120 

200 PRINT" { 2 DOWN} {PUR} ( BLK) MACHINE LANG 


UAGE EDITOR VERSION 2. 02 { 5 DOWN}" 

:rem 238 


210 PRINT"g53{2 UP}STARTING ADDRESS? 

{8 SPACES}{9 LEFT}"; :rem 143 


215 INPUTS:F=l-F:C$=CHR$(31+119*F) 

:rem 166 


220 IFS<2560R(S>40960ANDS<49152)0RS>53247 

THENGOSUB3000:GOT0210 :rem 235 


225 PRTNT:PRINT:PRINT :rem 180 

230 PRTNT"g53{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 :rem 56 

310 A=l:PRINTRIGHT$("0000"+MID$(STR$(AD), 

2),5);":"; :rem 33 

315 FORJ=AT06 : rem 33 

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 


"; : INPUTT - - : rem 234 

440 IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS 


T";S;"{LEFT}, NOT MORE THAN";E7GOT043 

0 :~em 159 


450 EORI=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 N~TK.:PRINTCHR$ ( 20); :NEXTI: PJHNT: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 


SU~=(CKSUM+A(I))AND255:NEXT :rem 200 

510 PRINTCHR$(18);:GOSUB570:PRINTCHR$(146 


); · :rem 94 

5ll IFN=-1 THENA=6 :GOT0315 : rem 254 

515 PRINTCHR$(20):IFN=CKSUMTHEN530 


: rem 122 

520 PRINT:PRINT"LINE ENTERED WRONG : RE-E 


NT.ER" :PRINT:GOSUBl.eJ00:GOT0310:rernl76 


530 GOSUB2000 : rem -21s 
540 FORI=lT06:POKEAD+I-l,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 _ ~08 


570 N=0:Z=0 :rem 88 

580 PRINT" U3"; : rem 81 

581 GETA$:IFA$="ttTHEN581 :rem 95 

582 AV=- (A$="M" )-2 *(A$=" I" )-3* (A$=". II )-4 * 


(A$="J")-5*(A$="K")-6*(A$="L"):rem 41 

583 AV=AV-7* (A$= "U" )-8_* (A$=" I" )-9* (A$="0" _ 


):IFA$="H"THENA$="0" :rem 134 

584 IFAV>0THENA$=CHR$(48+AV) :rem 134 

585 PRINTCHR$(20);:A=ASC(A$):IFA=l30RA=44 


ORA=32THEN670 :rem 229 

590 IFA>l28THENN=-A:RETURN :rem U7 

600 IFA <>20 THEN 630 : rem- '10 

610 GOSUB690:IFI=lAND'P=44THENN=-l : PRINT" 


{OFF} {LEFT} (LEFT J11 
; :GOT0690 : rem 62 


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 11 

, "; : RETURN : rem 240 

690 S%=PEEK( 209 )+2 56 *PEEK ( 210 )+PEEK ( 211) 


:rem_l49 

691 FORI=lT03:T=PEEK(S%.:..r) :re1t 67 

695 IFT<>44ANDT< >58THENPOKES%-I I 32 :NEXT 


:rem 205 

700 PRINTLEFT$("{3 LEFT}",I-l);:RETURN 


:rem 7 

710 PRINT 11 {CLR}fRVS}**7: SAVE ***f3 DOWN}" 


- :rem 23·6 

715 PRINT"{2 DOWNJ(PRESS {RVS}RETURN{OFF] 


ALONE TO CANCEL SAVE){DOWN}":rem 106 

720 F$= "":INPUT" {DOWN} FILENAME"; F$: IFF$= 


tt"THENPRINT:PRINT:GOT0310 :rem 71 

730 PRINT:PRINT" {2 DOWN} {RVS}T{OFF}AP$ _OR 


{RVS}D[OFF}ISK: {.'f/b) 11 
- :rem.,-'228 


740 GETA$:IFA$<>"T"ANDA$"<>"D"THEN740 
:rem 36 


750 DV=l-7*(A$="D"):IFDV=8THENF$= 11 0:"+F$: 

OPEN15,8,15,"S"+F$ :CLOSE15 :rem 212 


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 K=S:POKE254,K/256:POKE253,K-PEEK(254) 

*256:POKE780,253 . :rem -17 


766 K=E+l:POKE782,K/256:POKE781,K-PEEK(78 

2)*256:SYS65496 :rem 235 


770 IF(PEEK(783)ANDl)OR(l91ANDST)THEN780 

:rem 111 


775 PRINT" {DOWN}DONE. {DOWN} II :GOT0310 

- :rem~'1Y3 


780 PRINT"{DOWN}ERROR ON SAVE.{2 SPACES}T 

RY AGAIN. ": IFDV=l THEN720 : rem l 7l 


781 OPEN15, 8, 15: INPUT#l5, El$, E2$: PRINTE1$ 

;E2$:CLOSE15:GOT0720 :rem 103 


790 PRINT" { CLR }{RVS J*** LOAD *** { 2 DOWN]" 

- :rem 212 


795 PRINT"{2 DOWN}(PRESS [RVS}RETURN(OFF} 

ALONE TO CANCEL LOAD)" : rem 82 


800 F$="": INPUT" { 2 DOWN} FILENAME"; F$: IFF 

$=" ttTHENPRINT:GOT0310- : rem 144 


810 PRINT: PRINT" { 2 DOWN}( RVS} T {OFF} APE OR 

{RVS}Q{OFF}ISK: (.'.!'./Q)tt - :rem 

0
a27 
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820 GETA$:IFA$<>"T"ANDA$<>"D"THEN820 
:rem 34 

830 DV=l-7*(A$="D"):IFDV=8THENF$="0:"+F$ 
:rem 157 

840 T$=F$:ZK=PEEK(53)+256*PEE~(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(l91ANDST)THEN870 

:rem 111 
865 PRINT"(DOWN}DONE. ":GOT0310 :rem 96 
870 PRINT"[DOWN}ERROR ON LOAD.(2 SPACES}T 

RY AGAIN. {DOWN}": IFDV;;t THEN8.00 
:rem 172 

880 OPENJ.5, 8, 15: INPUT-#15 ,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 SOUND :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 

VIC MLX: Machine Language Entry 
100 PRINT" ( CLR} { PUR}"; CHR$ ( 142); CRR$ ( 8); 

:rem 181 
101 POKE 788,194:REM DISABLE RUN / STOP 

:rem 174 
110 PRINT" {RVS}{ 14 SPACES J" :rem 117 
120 PRINT" (RVS) {RIGHT} {OFF} E*3£{ RVS} 

(RIGHT} (RIGHT } [2 SPACESH*J[OFF}E*3 
£{RVS}£(RVS} " :rem 191 

130 PRINT''TRVS) (RIGHT} EG~(RIGHT} 
(2 RIGHT} (OFF}£{RVS}£8*3[0FF}E*3 
(RVS} " ~ - :rem 232 

140 PRINT"(RVS}(l4 SPACES)" :rem 120 
200 PRINT" { 2 DOWN} ( PUR} {BLK}A FAI LSAFE MA 

CHINE" :PRINT"LANGUAGE EDITOR{ 5 DOWN} II 

:rem 141 
210 PRINT"lBLK}(3 UE']STARTING ADDRESS":IN 

PUTS:F=l-F:C$=CHR$(31+119*F) :rem <fl -
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> 32767THENGOSU.B3000 :GOT0230 

:rem 234 
250 IFE<STRENPRINTC$;"{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=l T06 : rem 234 
320 GOSUB570:IFN=-1THENJ=J +N:GOT0320 

:rem 228 
390 IFN=-211 THEN 71.0 : rem fr2_ 

: rern --64.. 400 	 IFN=-2 04THEN '790 
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410 IFN=-206THENPRINT: INPUT" [DOWN}ENTER N 
EW ADDRESS" ; ZZ 7 rem 44 

415 IFN-;--206TRENIFZZ<SORZZ>ETHENPRINT" 
(RVS }OUT OF RANGE II :GOSUB.1000 :GOT0410 

:rem 2-25 
417 IFN=-206THENAD=ZZ:PRINT:GOT0310 

:rem 238 
420 IF N<>-196 THEN 480 :rem 133 
430 PRI NT:INPUT"DISPLAY:FROM";F:PRINT,"TO 

"; : INPUTT - - : rem 234 
440 	 IFF<SORF>EORT<SORT>ETHENP.RINT"AT LEAS 

T" ;S; "{LEPT}, NOT MORE TRAN";E:GOT043 
0 :rem 159 

450 FORI=FTOTSTEP6:PRINT:PRINTRIGHT$("000 
0"+MID$(STR$(I),2),5);":"; :rem 30 

455 FORK=0TOS:N=PEEK(I+K):IFK=3T8ENPRINTS 
PC (10) ; : rem 34 

457 PRINTRIGHT$ ( "00"+MID$ ( STR$ (N), 2), 3); 1i 

,"; :reml57 
460 GETA$:IFA$>""THENPRINT:PRINT:GOT0310 

:rem 25 
470 NEXTK: PRINTCHR$ ( 20); :NEXT I :PRINT:PRI~ 

T:GOT0.310 :rem ?0 
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 25~ 
520 PRINT:PRINT"LINE ENTERED WRONG":PRINT 

II RE-ENTER": PRINT: GOSUB1000 :GOT03J.0 
:rem 129 

530 GOSUB2000 : rem 218 
540 FORI=lT06:POKEAD+I-l,A(I h NEXT:rem E}~---"" 
550 AD=AIH6 :IF AD<E TH.EN 310 - : rem 2l2 
560 GOTO 71 0 : rem 108. 
Si0 N=0:Z=0 :rem 88 
580 PRINT"g+~"; :rem 79 
581 GETA$: IPA$=" "THEN581 : rem 95 
585 PRINTCHR$ ( 20); :A=ASC(A$) :H'A=l.30,RA.=4'4 

ORA=32THEN670 : rem 229 
590 I FA>l28THENN=-A:RETORN :rem 137 
600 IFA<> 20 THEN 630 : rem 1.0 
610 GOSUB690:IFI=lANDT=44THENN=-l:PRINT" 

(LEFT} [LEFT}": :GOT0690 : rem 172 
620 GOT0570 .:rem r09_,,, A 

630 	 IFA<480RA>57TBEN580 :rem ~05'<-
640 	 PRINTA$; :N=N* 10+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 24:~ - -'t< 

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 2'05_.. 
700 PRINTLEFT$ ( " { 3 LEFT}", I-1}; : RETURN " - .,.. 

:rem 7 
710 PRINT"(CLR}{RVS}*** SAVE ***(3 DOWN}" 

:rem 236 
720 INPUT"{DOWN} FILENAME";F$ :rem 22!? 
730 PRINT:PRINT"{2° .DOWN}{RVS}:r_(oPF}APE .QR~ __ 

{RVS}D(OFF ] lSK: (T/D)" - -:rem .2i8=:'. 
.740 GETA$:IFA$<>"T"ANDA$(>"D"TREN740 

:rem 36 
750 DV=l-7* (A$= "D"): IFDV=8THENF$="0: !'+F$ 

::tern 158 
760 T$=F$:ZK=PEEK(53)+256*PEEK(54)-LEN(~~ , 

) : POKE78 2, ZK/ 25fi - : : rem ~~,""'"' 

http:THEN8.00


762 POKE781,ZK-PEEK(782)*256: POKE780,LEN( 
T$): SYS65469 : rem 109 

763 POKE780 1 +~POKE781,DV:POKE782,l:SYS654 
66 ... . . . _ .. :_r.em 69 

765 POKE254 ;s/2:56 : 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" (DOWNJERROR ON SAVE. ( 2 SPACES }T 

RY AGAIN." : IFDV=l THEN720 : rem l 7l 
781 OPEN15,8,15:INPUT#l5,El$,E2$:PRINTE1$ 

;E2$:CLOSE15:GOT0720 :rem 103 
782 GOT0720 :rem 115 
790 PRINT" {CLR}lRVS} *** LOAD *** {2 DOWN}" 

:rem 212 
800 INPUT" {2 DOWN} FILENAME 11 

; F$ : rem 244 
810 PRINT:PRINT 11 {2. DOWN} {RVS}T{OFF}APE OR 

{RVS}D{OFF}ISK: (T/D)" - :rem 227 
820 GETA$:IFA$<>"T"ANDA$7>"D"THEN8 20 

:rem 34 
830 DV=l-7*(A$= 11 D"):IFDV=8THENF$="0:"+F$ 

:rem 157 
840 T$=F$:ZK=PEEK(53)+256*PEEK(54)-LEN(T$ 

):POKE782,ZK/256 :rem 2 
841 POKE781,ZK-EEEK(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 AND19l)THEN870 

:rem 111 
865 PRINT 11 {DOWN}DONE. 11 :GOT0310 :rem 96 
870 PRINT"{DOWNJERROR ON LOAD.{2 SPACES}T 

RY AGAIN. {DOWN} " : I FDV;;-1 THEN800 
:rem 172 

880 OPEN15,8,15:INPUT#15,El$,E2$:PRINTE1$ 
;E2$:CLOS~l5:GOT0800 :rem 102 

1000 REM BUZZER : rein 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=l5T00STEP-l:POKE36878,W:POKE368 

76,240:NEXTW :rem 22 
2002 POKE36876,0:RETURN :rem 119 
3000 PRINTC$; 11 {RVS} NOT ZERO PAGE OR ROM" : 

GOT01000 : rem 89 

© 

- ' Copy Atari 400 / 800 / Xl Series Cartridges to Disk~lJI@7 r rK,\ ···'"' 
l-..'l~I~. ,_ nnd run thorn from o Menu .... · ,,, ... 

~ . ;i, ':'~1· 

ATARI CARTRIDGE-TO-DISK COPY SYSTEM $69.95 
Suoercart le ts you copy ANYcartndg~ for ;he A1a11 ~ 8CX) XL Senes 10 diskette. anel thereahet run 11 
from your d~I! drro'e . Enjoy 1he conYenence ol selectng your favol'lfe games from a "menu screen.. 
rather than swapoing cattndges in and out ol vour co'Tipu1er. Each cartridge copred bv Suoercan unc· 
tlOns ~'<ICl/r klr:.t! th~ or.r;mal Suoercart metudes 
• OlSKmEwuh 

COPY PROGRA. M · Copes 1he cartr g11 ro a d •s ~ eno l up to 9 C.Jrll1dgts will ht on oro dtS~ I 
M ENU PROGRAM • Aul omau:a1fy runs and d15ptays e menu prompt ng user for il ONE 

\e.,sllol.r.e se ect!On o f nnv cartrtdSJtl on tho a 
• CARTRIDGE· 


..T11Cks·• 1he compu ter in to th-nil; ng tha1 l h.. 011ginol • cooy rotec1ed 0 ' cartridge has been 

1nse11ed 

To dale there have been no problems duplica ting und running all o l 1he orotecmd cartndgt-s IMt w e 
know ot . However. FRONTRUNN ER cannot guo1an1ec 1he 01>e1a1ion of all fu1u1e cartndges. Supercan 1s 
user·l nendly and simple 10 use and re-Quires no mod1f1c<11 ~ons ol vour hardware PIRAlES TAKE NOTE: 
SUPERCART is no1 Intended for 1tlega1 cop ving and / or d1srnbut1on ol couvngh1ed so'tware Sorryll! 

SYSTEM REQUIREMENTS: 
A1arl «>01800 o r XL Se1ies Compu1cr 48K MctnOf\I I One 01slo; Om o 

Avulloblcat 'iOUI computer store or d11ect horn FRONTRU"JN(R !°Jf:• . I il l'•Cl !Pl(S f ' COUqll.GLU 
TOLL FREE ORDER LINE: 124 Hr!i .I 1-800~-4780 / l n Nevada 01 lor auest·ons C2U 17021 78&-4800 
Personnl chec'-s al1ow 2·3 .... e€1o:s to clear M ·can(I VISA accep ted 
Include 53 50 157 50 Fo1eign ordorsl tor sh1pp1ng 
FRONTRUNNER COMPUTER INDUSTRIES 
316 CaMorma Ave . Su11c •712. Reno. itda 89509 17021 796 '6CO 

Others Make Cla·ms SUPERCAA- md'-es cop•es'" 
A 1 ADJ ~ • !•~,.._..., c;• \\Ji•n.r• Cc;.,'rJ"...n.Qt<Jt\i l'IC 

CAPUTE! 

Enhanced 64 DOS Support 
Author Stephen Melsheimer reports that a number 
of readers have uncovered a problem with the 
" LOAD and RU " (i ) command of this utility 
(p. 163, ovember 1984). Occasionally a pro
gram-especially one with DATA statements
will fail to load and run properly. To correct this, 
he suggests that the following two lines be modi 
fied as shown: 

1510 DATA 144, 255, 32, 89, 166, 76 

1630 DATA 76, 144, 205, -1, 9616 


Additionally, the article (p. 166) mentions that 
the wedge can be activated from within a pro
gram with SYS 52222 . The correct value is SYS 
52224. 

64 Paintbox 
There are several errors in the article for this 
graphics utility from the December 1984 issue. It 
states (p . 118) that you should use the filename 
64 PAINTBOX if you want to use the loader pro
gram (Program 2). Actually, Program 2 looks for 
the filename PAINTBOX. You can either rename 
the saved file to PAINTBOX or change the string 
in line 230 of Program 2 to 64 PAINTBOX. Also, 
a line is missing in the first paragraph of the 
right column of that page. The sentence in paren
theses should read: "(If you're using tape, Pro
gram 2 should precede 64 Paintbox on the tape, 
and the 8 in line 230 should be changed to a 1.)" 

Apple Chess 
The Apple version of "Chess" from the December 
1984 issue (p. 102) works fine on the Apple Ile, 
but the program doesn ' t respond to keyboard 
commands when used on the II+ or Ile. To cor
rect this, change the following lines: 

350 IF PEEK (- 16384) < 128 THEN 350 
550 I = PEEK (- 16384): POKE - 16368,0 

Thanks to Gene and Brian Schmidt for discover
ing this oversight. 

Atari Reflection 
The Atari version (Program 1, p. 59) of this game 
from the November 1984 issue requires the two 
players to share one joystick. If you have two 
joysticks, reader William Q. Zapf suggests the 
following simple modifications to allow the pro 
gram to read two joysticks: 
~ 1240 PO KE 77,N0:Q=STICKCTURN-ll:IF 

Q=10 OR Q=14 OR Q=N6 THEN IF 
YP>Nl THEN YP=YP-Nl 

~ 1340 IF STRIG<TURN-11 THEN 1240 © 
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NEWS&PRODUCTS 


... . .. ..... . . . . . 

The Riteman LQ is a letter-quality printer that retails for $299 and prints 20 
characters per second. 

New Printers 

Riteman Computer Printers has 
introduced a line of printers 
which is compatible with most 
home computers. Among the 
new printers are: 

The Riteman LQ ($299), a 
Jetter-quality printer which has 
a prin t speed of 20 characters 
per second (cps); the Riteman 
Plus ($399), a dot-matrix printer 
which can print at 120 cps; the 
Riteman Blue Plus ($499), a dot
matrix printer which prints at 
140 cps and can print graphics. 
Included are eight international 
character sets and 32 block 
graphic characters. The Riteman 
II ($549 with 2K RAM and $599 
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with SK RAM) is a dot-matrix 
printer with a prin t speed of 160 
cps. 
Ritema11 Computer Printers 
Airport B11si11ess Park 
431 Oak St. 
Inglewood, CA 90302 

Apple Home 
Applications 
Package 
Work Force JI, a collection of six 
programs for home and office, 
has been introduced by Core 
Concepts for Apple II and III 
computers. 

Included in the package are 
a loan analyzer; a checkbook 

balancer; a calculator; the line 
writer, a line-at-a-time word 
processor for such small writing 
jobs as envelopes; the savings 
analyzer; and the wages 
analyzer. 

All six programs support 
printing, so hard copies can be 
made of data. Suggested retai l 
price is $34.95. 
Core Concepts 
P.O. Box 24157 
Tempe, AZ 85282 

New Games For 
Commodore, Atari 
Microcomputer Games, a divi
sion of The Avalon Hill Game 
Company, has released a num
ber of new games for various 
computers. Among the new ti
tles are the follow ing: 

Market Forces, a business 
game which simulates the buy
ing and selling of commodities 
($16 cassette; $21 d isk, for 

A screen shot from Market Forces, a 
11 eill game from Microco mputer 
Games, l11 c., for th e Commodore 64 
and Ata ri computers. 



Commodore 64 and Atari com
puters); Gulf Strike, a simulation 
of land, air, and naval combat in 
the Middle East ($30 disk, for 
Atari computers); and Clear for 
Action, a ship-to-ship combat 
game ($25 cassette, $30 disk, 
Atari computers). 
Microcomputer Games, l11 c. 

The Avalon Hill Game Co. 

4517 Haiford Rd. 

Baltimore, MD 21214 


Apple II Word 
Processor 

The Milliken Word Processor, a 
program designed to teach chil
dren the fundamentals of wri t
ing on a computer, has been 
released for Apple II series com
puters by Milliken Publi sh ing 
Company. 

It teaches how to use the 
computer for composing, struc
turing, editing, and filing writ
ten material, and has most basic 
word-processing functions, in 
cluding graphics to ease under
standing of functions. 

Designed for children ages 
seven and older, the word pro
cessor retails for $69.95. 

Milliken Publishi11g Co. 
1100 Research Blvd. 
P.O. Box 21579 
St. Louis, MO 63132 

New Text 
Adventures 

Infocom has released two new 
text adventures for most home 
computers, Suspect and The 
Hitclzhiker's Guide to the Galaxy. 

In Suspect, the player takes 
the role of a newspaper reporter 
invited to a masquerade ball
who ends up being accused of 
murder. You must prove your 
innocence, and also find out 
who committed the crime and 
why. 

The Hitchhiker's Guide to the 

Galaxy is an adaptation of the 
novel of the same name by 
Douglas Adams. The player is 
protagonist Arthur Dent, who 
goes off on a journey through 
the universe with his friend , 
Ford Prefect. 

Suspect retails for $39.95 for 
the Atari and Commodore 64 
versions, and $44.95 for ver
sions on most other personal 
computers. Hitchhiker's Guide to 
tlze Galaxy has a suggested retail 
price of $34. 95 for the Commo
dore and Atari versions, with 
other versions retailing for 
$39.95. 

11lfoco111, fo e. 
55 Whee/er St. 
Camb ridge, MA 02138 

Bridge For IBM, 
Apple, 
Commodore 

A bridge game for one or more 
players, Bridge Pro, has been re
leased for the IBM PC and PCjr, 
Apple II series, and Commodore 
64 computers by Computer 
Management Corporation. 

BridgePro allows one person 
to bid with all hands randoml y 
dealt. Other op ti ons are two
player versions, a best hand op
tion, replay of hands, and 
separate instructions for begin
ning bridge players. 

Suggested retail price is 
$35. Bridge Pro is available on 
disk. 
Computer Ma11age111e11/ Corporation 
2424 Exboume Ct. 
Walnut Creek, CA 94596 

Critical Thinking 
Program 

MaxThi11k, a program for the 
IBM PC and compatibles which 
provides commands for high
level thinking processes such as 
analysis, synthesis, and evalua
tion, has been introduced by 

MaxThink, Inc. 
The software uses com

mands for organizing, analyz
ing, evaluating, planning, and 
thinking about information . 

The suggested retail price is 
$60. It requires 192K of 
memory. 
MaxT/i ink, l 11c. 
230 Crocker Ave. 
Pied111011t, CA 94610 

Personal 
Productivity 
Software 

Arrays, Inc / Continental Soft
ware has introduced several per
sonal productivity software 
packages for Apple and IBM 
computers, including: 

The Hom e Accountant Ex
panded, an accounting package 
for Apple Ile and li e computers 
($74.95 suggested retail price); 
and a new, compiled version of 
The Home Accountant Plus 
($149.95) for the IBM PC. 

Also, educational versions 
of Ultra-Fil e, a filing, reporting, 
and graphics package; Property 
Managem ent, a program to 
record transaction history for 
res identia l and / or commercial 
income property- related charges; 

MEMOREX 
rLlllBLE DISCS 

WE Will NOT BE UNDER· 
SOLDTl Call Free (800)235-4137 
for prices and infonnation. Dealer 
inquiries invited and C.O.D.'s 
accepted 
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Lyco Computer Marketing & Consultants 

TOLL FREE 800-233-8760 


ATARIapple! 
Scarborough 

Songwrite r .. . .. . ...... · · · $24.75 

Piciurewrlt .... . ••... . ... · $24.75 

Phi Beta F .......... · .. · .. $32.75 

Mastertype . .. . ....... . · · · 524.75 

Run I Money ............ · $24.75 

Net Worth ...... .. . .. .... . $52.75 


Mlcroprose 
Solo Flight ........ .. .. .. ·S22.75 

NATO . . .. . . . .... .. .... .$22.75 

Spitf ire . .. . .. ... .... .. $22.95 

F· 15Strike .. .... ....... $22.75 

Air Rescue .... .. ...... $22.75 


SSI 
Baseball . .. .. .... ...... S22.75 
Ouestron .............. · S26.75 
Germany 1985 .......... $32.75 
50 Missions .. .. .. .... $2 1.75 

Spinnaker 
Al phabet .. . . .. .. Sl 8.75 
Sto ry Machine . . . . ... s 19. 75 
Kids on Keys ........... S18.75 
Grandma .. . .. .. .. .. . S 19.75 
Snooper Troop .... . .. S22.75 

Broderbund 
Bank St Wri te r ... $42.75 
Bank SI Filer .. . . . $42.75 
Bank St Mail er . . . .... $42.75 
Ba nk SI Spell ...... .. . ..S42.75 
Mask of Sun . . ... ....S24.95 
Chopl1lter ..... . S22.95 
Lode Runner .$22.95 

Graphics Tablet 
Supersketch . . . . . . . . $49.95 
Kola la .. . ... .... .. .. ·SB4.95 

800XL COMPUTER .... .. CALL 
1050 DRIVE ........ .... CALL 
1010 RECORDER .. .. . $55.00 
10 20 PRINTER ........ $59.00 
1025 PRINTER.. ...... $189.00 
1027 PRINTER. ....... $249.00 
1030 MODEM .......... $59.00 
MONKEY WRENCH II ... $52.75 
HOME ACCOUNT D .... $44.75 
TAX ADVANTAGE .. . ... $35.75 

SUB LOGIC 
Flight Simulator II C·64 .... 32.75 
Flight Simu lator II Atari ... 32.75 
Flight Simulator II Apple ... 32.75 

Trllllum 
Shadowkeep .. .. ...... $26.75 
Fahrenheit 451 ........$26.75 
Amazon ............ . S26. 75 

Synapse 
Synfile .. . .. .. .. .. .. .. $48.95 
Syncalc . ............ .. $48.95 
Syncomm .......... . .. $29.95 
Syntrend ... . .. . . ..... . $48.95 

Graphics Tablet 
Supersketch .. .. .. ... . $32.95 
Kola la .. .. .... ...... S69.95 
THE ILLUSTRATOR . S99.95 
SPIDER EATER. . . . S22.50 
SPEEICOPTER . $2 7 75 

BUSINESS 
VI SICALC s 159 75 

LETIER PE RFECT R 5900 

DATA PERFECT $89.75 

FILE MANAGER $69.75 

HOME FIL E MGR . . S69.75 


DEADLINE ......... . . . 534.75 

ENCHANTER . .... .. . . .. $34.75 

INFIDEL .. .. . ......... $34.75 

PLANETFALL. .. .. . . . .. $34.75 

STAR CROSS . .. ...... $34.75 

SUSPENDED .. .. .. ... $34.75 

WITNESS ........ .. .... $34.75 

ZORK I . .. ............ 534.75 

ZORK II .. . .. .......... 534. 75 


Scarborough 
Songwriter . .... . .... .. . $24.75 
Plcturewrlt .. .. .. .. ... $24 .75 
Mastertype . ........... $24.75 
Run f Money ........... $24.75 

Mlcroprose 
Solo Flight ... ...... ·S22.75 
NATO ........ .... .... ·S22.75 
Splt1 ire ........ .... .... $ 19.95 
F· 15 Strike .... ·$ 22.75 
Air Rescue . . . . ·S22.75 

SSI 
Baseball .. . . . ......... .S22.75 
Ouestron .. . . .. .. . . . ... $26.75 
50 Missions .. .. .. $21 .75 

Spinnaker 
Alphabet .. . .. · S 18.7 5 
Story Machine . . ... $2 1.75 
Kids on Keys . .. $18.75 
Grandma .. .. . .. .. S 19.75 
Snooper Troop . . . .. $22.75 

Broderbund 
Bank St. Wri ter .... S42 75 
Spellmake r .. S 19 95 
Mask of Sun . . . .. $24.95 
Chopl ilter . . . .. . .. $2 2.95 
Lode Runn er . .... $22.95 

1~l~f;;; MoiiT!ifif~~E~ •...i!ilJ'M,c!o:~0E:.:.1 

420 Color IBM · 449 
t 2 1 Green IBM . .. 145 
122 Amber IBM ... .. 149 

ZEN ITH 
ZVM I 22A Amber . . . . . . . . 86 
ZVM 1236 Green . . . . . . . . 82 
ZVM 124 Amber · IBM . . 129 
ZVM 13 1 Color . 275 
ZVM 33 RGB . 389 
ZVM 135 Composi te . 449 
ZVM 136 H1 Res Color . . 589 

1 2 ~ Green s 82 00 
, 2· ·\r....,t1e1 s 88.00 

::olor 700 . . . ....... 635 
:::olnr 710 .... .. ..... 

675
NEC 
JB 1260 Green . .. . .... 99.00 
JB 1201 Green .. . .... 135.00 
JB 1205 Amber . ...... 145.00 
JC 1215 Color ... . . .. . 255.00 
JC 1216 RGB . 399.00 
JC 460 Color . . .. 349.00 
SAKATA 
SC· 100 Color .. .. .... 229 
STSI Tinstand .... . .. ....... 29 
SG 1000 Green .. .. ... 99 
SA 1000 Amber .. . . . . .. .. 109 

COMMODORE 
C64 COMPUTER . . ....... CALL 
SX 64 COMPUTER..... . . CALL 
C1541 DISK DRIVE ... 5239.00 
C1526 PRINTER. ..... $269.00 
MPS801 PRINTER. . . .. 5215.00 
C1702 MONITOR. .. .. 5249.00 
C64105 LOGO 64 ...... 545.00 
C64106 PILOT 64 .... 535.00 
SIMON'S !'!ASIC . . . . . . 529.00 

SSI 
Baseball ........ .. .. .. .. 522.75 

Germany 1984 ........ 532.75 

50 Missions ........... S21 .75 


PERSMAL 

PERIPHEIALS 


Super Sketch-Atari . . ..... 32.95 
Super Sketch·C·64 . ..... 37 .95 
Super Sketch·Tl99/4A ... 37.95 
Super Sketch·Apple ..... 52.95 
Super Sketch·IBM PC ... 52 .95 

Tlmeworks 
Inventory ..... . ....... $32.75 

Sales .................. $32.75 

Accts. Rec .... ... ...... $32.75 

Accts. Rec ... .. . .... . · S32. 75 

G. Ledger ... .... .. · .. · $39.75 

Data Mgr . .. . .. ... .... $14.75 

Checkbook . . ... ...... · s14. 75 

Star Battle . .. ........ · $14.75 

Cave of Word .... .. . · $18.75 


Spinnaker 
Alphabet .. . .. .. . s1a 75 

Story Machine ..... · $2 1.75 

~

MPPtOOOC S 109 00 Smart modem 300 
NOVATION Smartmodem 200 

Smart modem t 200b 
J·Ca l S89 00 M icromodem lie 
Cat S 1 29 00 M ic romodem 100 
Smart Ca l t 03/ St 69 00 Ch r o~ograoh 
Smart Cal t 03/ 2 12 S389 00 
Au1 0Ca1 S209 00 
212 Auto Ca t S53 00 
Aoole Cat II S2 39 00 
2 2 Appl Ca t S4 39 00 
Apple Cat 12 S249 00 

tUograoet 
Smar t Cat Pius S3 59 00 

COMMODORE 


ir~~~::~~.. : :" . .. : ::::;; 	Diskey ................. 32.95 
Ultra Disassembler ... . 32.95 

Kidwriter ...... .. ..... $19.75 
Snooper Troop ...... S21 .75 

~~99 0069 00 
S399 00 
S249 00 
$289.00 
S t 79.00 

ANCHOR 

Volksmooem SSS 99 
Mark VII S9 5 99 

1au10 ans doall 
Mark VII S259 00 

11 200 band l 

CARDCO 
LIGHT PEN . . . .. . .. S29.75 
5 SLOT EXPAN. 64 .... . $54.00 
64 WRITE NOW .. . .... . $39.00 
64 MAIL NOW... .. .... . $29.00 
20 WRITE NOW .. . ..... $29.00 
64 KEYPAD ............ $~4 .00 
UNIV CASS INT ..... $29.75 
PRINTER UTILITY . . . ... $19.75 
6 SLOT EXPAN . .. . . .... $79.96 
3 SLOT EXPAN. . . . $24.95 

Scarborough 
Songwri ter .... .. .. .... S24.75 
Plciurewrit .. . ......... $24 .75 
Phi Beta F .... ...... . .. $24.75 
Mastertype . . ....•..... $24.75 
Run f Money ........ .. $24.75 
Net Worth ............. ~24 .75 

Batteries Included 
Paper Clip ...... ...... · S59.95 
Spell Pak .. . . . .. . · · · · · · $34.95 
Consultant ... . ... · · · · $64.95 
Paper Clip with 

Spell Pak .... ....... $79.95 

Home Pak .. . ..... .. . . . $34.95 

BUS CARD . .......... ·$139.95 

BO Column Board .... ·$139.95 

Mlcroprose 
Solo Flight ........ : .. . . $22.75 

NATO .. .. . . .. ... .. S22.75 

Spit1ire ................ $ t 9.95 

F· 15 Strike .......... . . $22.75 

Air Rescue ... ... ....... $22.75 


ADVENTURE 

HES 

HES Games 84 ......... 22.95 

Omni Wr iter/ Spell . . ..... 34.95 

HES Mon 64 ........... . 23.95 

M icrosoft Mult iplan ...... 55.00 

Type N Wri te ......... . . 

Turt le Graph ics II ....... 

Cell Defense .... . ...... 

Paint Brush ......... .... 

Tri Math ............ ... . 

Graph ics Basic . . . . . . . . 

HES Kit ................ 

M illionai re . . . . .... .. .. . . 

64 Forth ......... . .. .... 

HES Wri ter 64 . . . . . . . . 


19.9 5 
23.95 
22.95 
12.95 
22.95 
27.95 
29.95 
23.95 
24.95 
24.95 

Westridge C-64 .. . Call 
Total 
Telecommunications 
C-64 ...... . . .... . . Call 
Miley Mo C-64 . .. Call 

TO ORDER 
CALL TOLL FREEAMERICA'S MAIL ORDER HEADQUARTERS 

800-233-8760LYCO COMPUTER In PA 1 717 ·327· 1824 
Lyco Computer

WORLD'S LEADER IN SALES & SERVICE P.O . Boa 5088 
Jersey Shore . PA 1 7740 



Lyco Computer Marketing & Consultants 
"PEOPLE WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT RECEIVE THE LOWEST PRICES AT LYCO" 

ON T>iESE 
MICRONICS 

IN · STOC~ 
Gemini 10x ..... . ...... .. . $229.00
ISAVE PRINTERSI 

STAR 

Gemini 15x ......... .. .. . . 5345.00 
Delta 10 . .... . ..... . . . . . . 5339.00 

MANNESMANN Delta 15 . .... • . . .. ... . .. . 5449.00
Citoh BLUE CHIPS .c'~~ Radix 10 .. ... ... . . ... . . . . $499.00 

Prowiler 851 OA . .. ...... $289.00 M12010 .... . . . .... $275.00 -.l"\ ~ Ad" 15 558900


TALLY 
SPIRIT 80 .. 	 1 . . $255.00 851 OBC2 ..... .. ........ $399.00 M12010C·64 ...... 5275.00 f/~\T- (j\~G p::w=rt~ ·::::::::::::::: 5309 : oo
MTL·160L . 5549.00 851 OBP1 ..... .. ......... $349.00 04015 · ··· $1389.00 f ~ Sweet o 100 ... . .... . . . . .. $549.00
MTL·180L . . . $739.00 851 OSP .... .. ....... .. .. $399.00 


8510SR ..... . ...... .... . $409.00 OKIDATA ~~~~ ~\'b'0\8 

JUKI 

8510SCP .........•..... $419.00 

Juki 6t00 	 so ... ······ ·········· 5159 ' p._.& GEMINI 10X · · · .$389 8510SCR .... .. ... ..... . $499.00 
 82A ... . ......•....... 5229.00
Tractor kit . · .Sl 19 1550P .... . . . ...... . ... $489.00 


83A .. .... ....•...... 5549.00 

Epson 	

e $ 229 * 1550BCD .. . . ..... ...... $539.00 84 ...... ... ... ... ..... $649.00 

A10-20P ... . . . ... . . . .... $469.00 
 92 . . . . . . . . . . . . . . . . . S359.00 


AXBO ...................$229.00 F1040PU or ADU ..... . $899.00 
 93 . . . ..... .. s569.oo _, CARDCO 

AXBOFT ....•...........$269.00 F1055PU or ADU . . ... . $1099.00 

AX100 .....•• , ........$369.00 PANASONIC 
 LEGEND 

880 ... $259.00 NEC L01................ $449.00:~~:;a .. ... 5359.oo 1090 ..... . .. . .. . .. $219.00 $279.00 L03 ..... .... . ... . $339.00 

. $555.oo 1091 ... . . . .. $279.00 


1000 . 
. CALL 	 PRINTER INTERFACE ... S39.75 1200..JXBO . . . . 	 ....• •• . .. . . .... $415.00
. S1089.00 1092 1500 . CALL NEC 8025 . S699.00 PAINTER INTERFACE W/ 


~g;~~~ includes Kit"S 1149.00 1093 .......... $599.00 NEC 8027 FULL GRAPHICS ..... $65.75
. CALL . S359.00 
S529·00 3151 ............ . . .. $469.00 

1081 

VER 2000 SOFTWARE TITLES IN STOCK 

IBM-PC 

CARE 
COMPUTER PRINTING IDISKETTESI 

COMPATABLEPAPER SKC (Box 10) 

SKC·SSSD $12.99 

BIB SKC·SSDD $15.99
3000 SHEETS 

CORONAFANFOLD .. S42.75 
1000 SHEETS PPC22A 

DISK DRIVE 	 SKC·DSDD $18.99 
CLEANER . S1 2 75 


COMPUTEACAREKIT 519.75 
 FANFOLD S 19. 75 	 Portable 256K·Amber St 995
ELEPHANT (Box lO)

1000SHEETLETIER ... $21.95 PPC22G 
200 SHEETS LETIER. . SB.99 $14.99 Portable 256K·Green . S 1995 5' •"SSSD 

NORTRONICS 5•.-·ssDD150RAGSTATIONARY $10.99 . $16,99 PPCXTA 
DISK DRIVE MAILING LABELS (1in.) .. $9.95 5•,"DSDD . $21.99 Portable 256K· 1 OMeg. S3295 

t4x111000 COR1 28K 128K RAM ... S 159CLEANER 
FANFOLD . . $24.75 MAXELUBox 10) 

with software for 	 Zenith5 1 4" MD· 1 $17.95INNOVATIVE Z· 150 ................. Call
IBM-PC, Atari, Vic, 5' •" MD·2 $23.95 

DISK DRIVE CLEANER with 
 CONCEPTS 


software for IBM·PC. Atari . Vic. 
 FLIP·N·FILE 10 $3.75 Columbia DataIBM-PCFLIP·N·FILE 15 S8.95 1600 . .... . ... . ... . . Call 

DISK CLEANER 

Apple. Tl $29 75 

FLIP·N·F ILE 25 S18 95 
SOFT-WAREFLIP·N·F fLE 50 $ 17 75 TelevideoREFILL S14 75 

FLIP· N ·Fl LECASSDRIVECLEANER S9 95 TS1605 ......... . . Call 

MEDIA BUL K ERASER S46 75 
 !ROM HOLDER! $ 17 75 Scarborough Leading EdgeSongwriter .......... 532.75 
 PC Compatable ...... .... Call


NEC 	 Picturewr11e ..... 532_75I DRIVES IPC8201 Portable . . $429 	 Phi Beta F ..... . _ Microprose532 75 

NECB1 64K Computer Mas tertype . . . . . ... Solo Flight ... .. .... .... S22.75
532.75 

Syslem . s 1049 MSD Run f Money ........ 532 .75 NATO . . ... . ......... 522. 75 
NECB2 128 K Computer 	 SD• DRIVE $259.00 Net Worth . . . . . . " SCALL Spitfire .. .. S22.95 


Systt!m $ t ?99 SD <' DRIVE $475.00 Spinnaker 
 Graphics TabletPC8221 ThermalPnnter S 139 	 Alph abet ......... . ... $18.75
INDUS 

PC8201 BK RAM Chip S 99 Kids on Keys .......... S 19. 75 Superske1ch . .. .. .. . .... $49.95 


GT Atari .... 269PC8206 32K RAM Cart S 299 	 Grandma . .. . .... S19.75 Kola la . . . . . . . ... $99.95 
GT Atari ........ . ....... . . 269
PC300 Modem . S 65 Kindercomp .. S17.7 5 Illustrator . . . . . . . . . . . . . . . $99.95 

GT Commodore . . .... . . CALL
PC8801 MSDOS Facemaker . . . .. $19.75 Logo Des ign . . . . $27.95 

GT Apple w/controller . ... 219
1 6 Bil Card S 339 	 Kidwriter . . . . . . .. $19.75 Grams Spell ............. $27.95 

GT Apple . . . ........ .. . .. 169 


TOLL FREE 1-800-233-8760


• RISK FREE POLICY 
TO ORDER ln·stock item sh ipped with in 24 hours of order. No deposit on C.O.D. 

orders. Free shipping on prepaid cash orders within the Continental U.S. 
C A LL TOLL FREE o r ~eno oroer to PA residen ts add sales tax. APO. FPO, and Internat ional orders add $5.00 

plus 3% for priority mail service. Advertised prices show 4% discount for Lvco Computer 
cash, add 4'lo for Master Card or Visa. Personal checks require 4 weeks 800-233-8760 p 0 801 5088 
clearance before shipping. All items subject to change without notice.Customer Service 1·717-327-1825 Jersey Shore PA 1 7740 

http:Kit"S1149.00


Verbatim 

flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge ca rds accepted. 

VISA " -
PACIFIC 
EXCHANGES 
l 00 Foothill Blvd. 
San Luis Obispo.CA 
93401 . In Cal. call 
(800) 592-5935 or 

~;:;,;...;;--.;.;.;;;.~ (805) 543· 1037. 

.. .for tho'• who won t the mo1f 1ophi1ticoted in 
educat iona l technology... 

Anf1c, Tht Afo ri Re~ource : 10 8J 

...Ki el/ fSAT /.• d you wo nl ro . or /love 10 , ge1 1J,e 
h19he1f score , 11111 11 the 10/ lwore you Jfiould buy . 

Mil wa uke e Jovrno l· 9 '21 / 84 

KudoJ ... lo K.rell lot 1mog11ofton ond el /art. 
The /oil o f 1he ir ( logo / e .. ,,os 11 brea l hta l rng . 

Sof 1ol" ; 718 '1 

haoc Newton 1J o / 1n1 '"my boo.I because'' unblu1M1ng/1 
0 1k1 l he uU!H lo slru ggle , we ep, t liin l , curH• f1gh1. 

hypolhe11zt cr eate and perhaps even despou . t. 11 rhe 
1ri91ed1ent1 o l becom•rig c 1cu:o:r11111. 

Pee lings I '82 

SAT, ACT, NTE, GRE, GMAT, LSA T, TOEFL. 
CBEST, GRAMMAR & VOCABULARY PREP 
THINKING SKILLS : logo. longuoge of Mo1h . 
linear Eqvo fions, Isaac Newton , DeHorre::.' 
Delight, and more . 


SIMULATIONS: Block Deo1h. Al lego•y of 

Plo to"s Cove, Adventures in Flesh and more . 


* * * FOR All MAJOR MICROS * * • 

KRELL SOFTWARE CORP. 

1320 STONY BROOK ROAD 


STONY BROOK, NEW YORK 11790 

(800) 245-7355or(518) 751-5139 (In NY) 


~ SATISFACTION GUARANTEED on5:.-= all NAVA.RONE PRODUCTS for your 
:_."$ Tl·99/4A and C64---- . 

3 SLOT CARTRIDGE EXPANDER for Tl and C64 · 
Inc rease console Ille. reduce wear S39 95 

DISK FIXER . Cartridge tor Tl Un l oc~ secrets 
al Disk Recover tos1Illes S39 95 

DATA BASE IANAGEMENT fcartrroge l Power ful 
assembly coa e !or Tl only High speed Disk 
sor t. Custom report wr iter S69 95 

HOMEWORK HELPER + 1cartrrdge} wllh 20000 
wora spelling checker & word processor Makes 
Homework fun & teacnes computer use $49.95 

SUPER DUPER (cartridge) fast d>Sk copier lor 
single disks Reduces disk handling . S39 95 

SPEED READER (ca rtridge)· Improve your •ead1ng 
skills Complete course $49 95 

ASTROLOGY HOROSCOPE MAKER prints real 
chart wheel Very accurate Tl C64 . PC1r $49 95 

Viu 6 Matl~r Card OK For more ln lorm1t1on: 

ORDER BY PHONE or 1-end NAVARONE IN DU STRIES, INC. 

Check or M. 0 . Add 5% l or ship · 510 Lawrence E•pway. 

ping (outs ide US add S10.00) . q800 Sunnyvale. CA 94086 

CA residents ADO 6.5% ST. (403) 985-2932 


156 COMPUTE! February 1985 

The Fastext-80, a dot -matrix pri11ter fro m Smith -Corona, prints 80 characters 
per second. 

and Learn to Type, a typing pro 
gram, have been released for 
the IBM PC and PCjr computers . 

Ult ra -File retails for 
$195.00, Property Mn11nge111e11t 
fo r $495.00, and Learn to Type 
for $39.95 . Educational versions 
of each program retai l for $29.95. 
Arrays, J11 c. / Co11ti11enta/ Software 
11223 So11th Hindry Ave. 
Los Angeles, CA 90045 

Dot-Matrix Printer 

Smith-Corona has introduced 
the Fastext-80, a $259 dot
matrix printer which prints 80 
characters per second . 

Other features of the printer 
include bidirectional prin ting, 
six-pitch capability, full-l ine 
buffer, standard Centronics par
all el interface, friction feed, self
test switch, and true descenders. 

The printer, which prints 
ten characters per inch, uses a 
drop-in ribbon with a projected 
life span of one million 
characters. 
S111ith -Coro 11a 
65 Locust Ave. 
Tew Canaan, CT 06840 

Apple Word 
Processing 
Program 
Apple Compu ter, Inc. has an 
nounced an enhanced version 
of its Apple Writer II word pro
cessi ng program. 

New features include: hori
zonta l scrolling; text displa y 
that shows the page and line 
count without having to print 
the document; built-in terminal 
mode that allows access to 
information services such as 
CompuServe and The Source; 
and a utility that enables users 
who do not have a ProDOS us 
er's disk to format a blank disk 
for use with the program. 

The enhanced version also 
includes a training disk, mail 
merge option, and built-in word 
processing language. 

Data files crea ted with pre
vious DOS 3.3-based versions of 
Apple Writ er can be converted to 
the ProDOS format by using a 
conversion utility on the 
ProDOS user's disk . 

Apple Writer II retails for 



537 

Printers/Etc. 
 COMMODOREDIABLO 	 CtTOH 
630 Letler Oual $1559 	 Prowr lter ... .... .. . $309 INTERFACES DISK DRIVES.A~ATARr~ 
SILVER REED Prowrlter II . . . . . . . $498 The Conneel ion . .. . . $85 MSD (170K) . . ..... . 5309 

Starwr lter . . . . . . . 59 09 Bus Card ....... . .. $138 MSD(Dual) (170K x2) . $498
SOOXL .... . CALL Prln1master .. . .... $1189 Cardco G + ..... . ... 1$65 Indus GT ..... .... . . Call 

EXP 400 Llr Oual $288 
EXP 500 Llr Oual. $355 
EXP 550 Ll r. Oual $419 	 OKIDATA Cardco B .. . .. . ... . Call [aser (170K) ...... . S325
800XL .... . CALL 	 MSD (IEEE) ..... .. .. S98$849 82A ... . ... ...... S298 Commodore 1541 . . . $239 

© 1984 Atari, Inc.. All righrs reserved. 8-4P .. .. .. . . S669 Cardco 5 Slot . . . . . . $48EXP 770 Llr Oual 
STAR 	 RECORDERSGrappler C D 510992 $368 

93 ..... .. .... .....$579DISK DRIVES 	 INTERFACES Gem1n1 lOX $239 Cardco Recorder . . $48 
Gemini 15X DIRECT MODEMS 1530 Commodore . Ca ll 

Astra 2001 . S549 Ape Face .... . .. . .. Call Della 10 5339 
Rana 1000 S239 	 Axiom 846 .. .. . . . .. Call $355 


DAISYWRITER Hesmodem . . . . . ... $53 Cassette Inter face $29 
2000 5985 1650 Automodem . ... $99 Phonemar• RecDelta 15 $449Indus GT . . . . . . .. . . S298 	 tn't~:1:~ 1 1n . Sloc k) .: : mg 1600 Modem . ... . .. Ca llMANNESMANN

i;:~ ~i:~2 . . ::::: : : : m~ Microbi ts 1150 . . .... Call Rad ix t5 $588 160L 5559 
Radix tO $498 

Wes1rodce MOdem Call DIRECT PRINTERS 
MPS 80 1 .. . .. . $219

Trak AT-04 . . ..... . . Ca l l 	 R-Verter .. .. Call Power Type $319 Spiro! $267 80 COLUMN BOS Commodore 1526 .. $288 
Astra 16201ouat) ... S499 DIRECT PRINTERS TOSHIBA JUKI Batteries 80 Col . .. S138 Cardco LOii . . . . . . . $498 
Percom . . .. . .... ... Ca ll Axiom AT·100 . . . . .. $195 6100 $389 Video Pak 80 . . . . $1291340 $739 	 1520Color Prinler . $129 
Atari 1050 . . . . . . . . S249 Atar i 1027 . . .. ..... $269 


MEMORIES Axlom550AT .... .. S259 
M lcrobl ts64K (XL) . . 511 5 	 Ax lom700AT .... . . ~69 
Mosaic 48K (400) .. .. $98 	 Alar i 1025 · · · · · .. .. Call 
Mosaic64°K(40oi800) Ca ll DIRECT MODEMS 
Mosaic 32K .. .. .. . .. S68 	 Mlcrob lts 1000C . .. . S109 
Atari 64K (600XL) . .. . Call 

OTHER ATARI 
400 Keyboard . . ..... Cal l ATR·BOOO (64K) . ... 5489 
Koala Pad . .... . . . . . $67 ATR·BOOO (1 6K) . . . S359 
Chalkboard Pad . . . . S75 Allen Vo ice Box .... . S98 
Bll·3 80 Column . . . $228 1010 Recorder . . ... . . S55 

ATARI SOFTWARE 
MISCELLANEOUS 
Syn Cale (D) . . . . $48 
Syn File (0) . . . $48 
Syn Trend (0) 548 
Syn Com (D) . S29 
Syn Chron (0) S29 
Decathlon (R) . . . . $29 
Drols (0) . . . . . . . $23 
Gyruss (R) $31 
Heist (0) . . . S23 
Bruce Lee (CID) S27 
Universe (0 ) Call 
Ouestron (D) . . . S34 
Koala Coloring I S20 
Koala Logo Design . .. $27 
Bumble Games (0 ) .. S27 
Miies Accoun1ing . . Call 
World Gtst. Baseball $23 
Grldrunner (R) . . $20 
Sargon II (CID) S23 
Millionaire (0 ) $34 
Cas11e Wellenste in (0) $20 
Odesta Chess (0) . . .. S46 
Financ ia l Wizard (0 ) . . S41 
Ultlma Il l (0) .. ... . . . S39 

ADVENTURE INrL 
Ultra Disassembler (0) $33 
Olskey (0) . . . . .. . . . . $33 
Adv. 1·12 (each)(C) . . . $18 
Saga 1-12 (each)(D) . . $27 
ATARI 
Atar i Wrl1er (R) . . . . .. $68 
PainI (0) . .. . . . .. . . . . $30 
Microsoft Bas ic II (R) . $64 
Vlslcalc (0) . . .. . . . . $139 
Home Fiie Mgr (0 ) . . . $36 
Assemb ler Ed itor (R) . S44 
Olx(R) ...... . . . .... S32 
Dig Dug (R) . . . ..... . $32 
Atar i Logo (R) . . . . . . . S72 

Ms. Pac Man (R) $33 
Joust (RJ $33 
Donkey Kong Jr. (R) $35 
Computer Chess (R) $24 
AVALON HILL 
Telengard . (C) $16 (0 ) S19 
Close Assaul1 (C) 20 (0) 23 
TAC (Q) . . . .. . . .... . $27 
BRODERBUND 
Arcade Machine (0) .. $39 
Bank St. Wri ter (0) . . . $43 
Oper. Whirlw ind (0) .. S27 
Chop ll fter . (0) S23 (R) S29 
CBS SOFTWARE . .. . Call 
CONTINENTAL 
Home Accountant (0 ) S44 
Tax Advan tage (0) . . . $45 
COUNTERPOINT SW Call 
DATASOFT 
Pooyan (CID) . . ... . . . $20 
Telelalk (D) ......... S33 

Graphic Master (0) ... S23 
Mlcropa lnter (0 ) . .... S23 
Zaxxon (CID) . . ...... S27 
EASTERN HOUSE 
Monkey Wrench II . $51 
EDUCATIONAL SW 
Tricky 1,2.3 or 4 .. . . . . $15 
Tr icky 5·13 ...... .. .. S22 
EPYX 
Dragon Riders (CID) .. $27 
Temple APS (CID) .. . . $27 
Jumpman (CID) . . . .. S27 

FIRST STAR 
Boulder Dsh (CID) 20 (R) 27 
Brist les (CID) .. . .. . .. $20 	 $39 
Flip Flop (CID) . . . . ... S20 . $29 

. . $20 

. . $27 

135 1 $1249 6300 Call 
NEC 
3510 ........ . .. . $1215 PANASONIC 
3530 . . . . . . ' .. . . $1215 	 1090 $228 
3550 .. . . . .. . $1498 1091 $286 
771017730 ... . . $1648 1092 $439 

MONITORS 
AMDEK SAKATA 
V300 G $119 SC 100 (Color) $239 
V300 A $139 1OOOG (Green) $99 
V31 0 G (I BM) $155 TAXAN 
V310 A (IBM) $159 100 Green St t5 
Color I + $269 105 Amber S125 
Color II + S399 21 O RGBICompos1 te $259 
Color Ill $349 400 RG B Med-Res . S296 
Color IV (IBM) . $699 415 RGB Hi-Res... . S429 
PRINCETON GRAPHICS 420 RGB Hi-Res (IBM)$449 
MAX 12 (Amber) $178 NEC 
HX 12 (RGB) $449 JB 1260 (Grn) $99 
SR 12 (RGB) $595 JB 1201 (Grn) $145 
SUPER 5 JB 1205 (Amber) $ 145 
1OOA (Amber) . $99 ZENITH 
500G (IBM Wllh tilt) $126 Green $85 
SOOA (IBM with till) .. $126 Amber . $95 

MODEMS 
NOVATl ON HAYES 
J-Cat .... . . . ... .... $99 Smartmodem . . . . . ~199 

Smartmodem 1200 .. $469~~g~~ C~t 11 _• •• • • ::: m~ 	Mlcromodem II . .... S259 
Mlc romodem li e .. .. S225 
PROMETHIUS 
Promodem 1200 

COSMIC 
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727 BREA CANYON RD., SUITE 16 
WALNUT, CA 91789 

(800) 626-7642 

z 
w PLEASE FOR ORDERS ONLY 
c 
CL. 

SORRY, NO COD'S 

C~~IF. (714) 594-5204 
FOR TECHNICAL INFO, ORDER INQUIRIES, 

Aoo $2.50 sno ooong oer sof tware oroer on continental uS Aoo S5 oo 
srhpp1ng oer software oroer tot AK HI FPO·A.PO Aoa 510 00 01 1s•1t 
(wn1cnever is grea1eq per sollwareoroer tor non·U S Ca11 1or cos! or 
naroware sn1op1ng Cahl resul ents aoo &'11% sales ll.JI Casn1ers 
cnecics or money oroers 11ueo w11n1n 24 nours ror 11ems in stock 
Personal cnecks reou1" 4 weeks 10clea r MasterCaro ano Visa OKtor 
sollware only w11n1n con11nen ta1US aoo 3% surcnarge Include caro 
no e_, p1ra1tOn oate ana s1gna1ure Due 10 ou r row prices all sa les are 
Imai All oe1ec11ve reiurns must nave a re1urn autnon1a11on numoer 
Please call 10 001a 1n one oetore ret urn1n9 9000s tor reolacemenl or 
reoa•r Prices &ava11ao111 1y su o1ect 10 cnan9r 

SOFTWARE64 	 64 

FUTl.IRE HOUSE 

MAE Assembler (0 ) .. S47 
MISCELLANEOUS 

Comp. Pers. Account. $58 

VIP Terminal (0) . . . . $38 HES 
S1ar Wars (R) $33 Omn lwr lter (D) ... . . . $45 
Super Base 64 (DJ . . $68 Hesmon (D) . .. . . . . .. $27 


64 Forth (R) ... . .. . . . S39
Doodle Cl1y (0) . . . . $27 
Multlplan (0 ) . . . ..... $65Summer Games (0 ) . $27 Turi le Graph ics (R) ... $39

Pi11all II (0) . S25 
INFOCOMDecathlon (0 ) ... .. .. $25 Planet Fall (0) ... .. . . $34

50 Mission Crush (0) S27 Enchanter (0 ) . . . . ... $34 
IFR. (CID) . . . . . . . $20 Infidel (0) . . ... .. ... . $34 

Master Composer (D) $27 JINSAM 
Donkey Kong (R) . . . $29 Mini J inl (R) . . . .. .... S75 
Bruce Lee (0) .. ... . S23 MICROSOFTWARE INrL 
Pro Foolball Stat. (D) S56 Practlcalc 64 . (C) 34 (0 ) 36 
Seastalker (0) $27 Spreadsheet . (C) 49 (0) 52 
Koala Coloring I . . . . 520 Prac11flle 64 (0 ) ... ... $36 
Koala Logo Design . $27 MIRAGE CONCEPTS 
Rockys Boots (0) . . . $33 Data Base (0) .... ... $68 
Bumble Games (0) .. $27 Word Processor (0) .. $68 
Beyond Wellenste in . $23 MICROSPEC 
Peachtree Account . . Call Database (0) . . . .... . $44 
Odes la Chess (0 ) . . . . $46 Mall Ing List (0) . . . .. . $32 
Ult lma Ill (0 ) . .. . . . .. $39 Checkbook Mgr (0) . . . $47 
Prof. Blackjack (0) .. . 546 GIL(D) .. .. .. ... .... $44 
Homeward (0 ) . . .. . .. $46 A/P (D) .. ....... .... $47 
Pers. Accountanl (0) . $23 	 AIR (0) . .. . .. .. . . . .• $47 
Kara te Dev ils (0) .. . .. $27 PARKER BROS 
Fina I Fl ight (0) . . .. . . 522 O·Bert (R) . . . . . . . .. . . $33 
Diskey (0) . . .. ... . . . 533 Popeye (R) ........ . . $33 
Barrens Sat (0) . .. . . . 559 Frogger (R) . . . . . ... . $33 
M iiiionaire (0) . 539 PROFESSIONAL SW 
Sargon II (0) . ... . .. . $23 Word pro WISpell (0) . . $68 
B·Graph (0) ..... . . .. S59 Spell r igh t (0) .. .. ... . $45 
Cas11e Wolfenstein (0) S20 QUIKTEX
ACCESS SOFTWARE OuIck Br. Fox (R) . .. .. S49 
Beached (0) . ........ $24 
 RAINBOW
Neutra l Zone (CID) .. . $24 Fiie Ass istan t (0) . . .. $46
Sprltemas ler (0) ... . . $25 Writers Assis1an1 (0) . $46 
AVALON HILL Spreadsh1 Assist. (DJ . $58 
NukeWar (C) .. .. . ... $12 
 SCARBOROUGHAndrom. Conquest (CJ $14 Mastertype (DIR) ... . . 527Midway Campaign (C) $ 13 Song Wri1er (0) ... .. . $27
Computer Football (C) $13 
Telengard . (CJ $16 (0) $19 SOFTSMITH 

Flying Ace (C) .... . .. $15 
 Touch Typing (CID) ... $21 
Moon Patrol (C) •• . . .. $17 SOUTHERN SOLUTIONS 
BATIERIES INCLUDED Businessman (0) ... . $48 
Paper Clip (0 ) ... .... $59 Bi ii Payer (DJ .. .... .. S48 
Consu ltan1 (0) . . . . . .. $64 Bl II Collec1or (DJ ..... $48 

Paymaster (0) . . ... . . 548Paper Cl lp wl Spelf (0) 579 
Spell Pack (0) . . .. . . . 534 SPINNAKER 
Organ izer Series (Ea) . $22 Snooper 1 or 2 (0) .. . . $27 

Aerob ics (0) . . . . . . .. $34BLUE SKY Kids on Keys (0 ) ..... $20Cale Resul1 Adv. . ... . $99 Most Amazing (0) .... S27Ca le Result Easy .. . . S57 Klndercomp (OJ .. .... $20 
BRODERBUND Alphabet Zoo (0 ) . ... .. 20
Bank St. Wrlter(D) ... $43 Tra ins (0) ... . . .... . . $27
OperaI. Whrlwnd (0 ) .. $27 Delta Draw ing (RI . . .. 527
Choplll1er (R) . . . .. .. S27 SUBLOGICLode Ru nner . (0) 23(R) 27 Flight Simu la1or II (0) . $36 
CBS SOFTWARE Pinba ll (CID) ... . .. . . $22 

Success w ith Math (0) S17 SYNAPSEWbstr Word Game (0 ) $20 Fl. Apocalypse (CID) . 523
COMMODORE Nec romancer (CID) . . . 523
Simons Basic (R) $29 Zaxxon (0) ..... .. . . . $23 
Magic Desk (R) 548 Blue Max (0) ........ $23 
Logo (0 ) $50 Pharoah's Cu rse (CID) 523 
Assembler 64 (DJ $36 SSI 
Easy Sc ript 64 (0) 552 Combat Leader (CID) . $27 
CONTINENTAL S.W. Computer Baseball (0) $27 
Home Accountan l (0) $44 Eagles (0) . ........ . $27 
Tax Adva ntage (0) . .. $45 Ringside Seat (0) . . .. S27 
FCM (O) . . ........ . . $34 Tigers In Snow (CID) .. $27 
COUNTER POINT SW Batt le Norma ndy (CID) $27 
Early Games (Ea) . . . . S20 TIMEWORKS 
CREATIVE SOFTWARE Dungeons of Al g. (CID) 517 
Moondust (R) ... . . . . 523 Robbers Lost(CI D) . . . $17 
Save New York (R) ... $23 Money Mgr. (CID) . ... $17 
Pipes (R) . . ...... ... S23 Wal l Street (CI D) . . . .. $17 
Househld Finance (C) $20 Data Manager (CJD) . . $17 
DATASOFT Elec . Checkbook(C/O) $17 
Pooyan (CID) .... .. . . $20 TOTL 
Moon Shuttle (0 ) ..... S20 Tol l Tex t .. (C) $32 (DJ$34 
ENTECH Label ..... (CJ$15 (0 ) 517 
Studio 64 (CID) . .. ... $28 Time Mgr. . (C) $24 (0 ) $27 
Database 64 (0) . . .. . $45 Rsrch Asst. (CJ $24 (0 ) $27 
EPYX TRONIX 
Temple ol APS (CID) .. $27 S.A.M. (0) . . . . . .. . $39 
Jumpman (CI D) . . .... $27 Juice (0) .. . . . . . ... . S23 
Dragonriders (CID) . .. 527 Chatte rbee (OJ ..... . $27 
Gateway to APS (R) .. S27 
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GKVE YOUR PC 
THE PRIV.A.CY 
KT DESERVE§ 
Ei'l:\BLE YOUR 
PEHSON:\L COMPUTEH 
TO PROTECT YOUH 
SEi\SITIVE HECOHDS 
ELECTRONIC.ULY. 

THE TED 551 
DES CRYPTU .\IUDULE 
PLUGS l i\TO .-\~Y 

PERIPHERAL 
EXPA~SIOi\ BOARD. 

WE WILL BEAT ANY PRICE BY 3% 
Sold in 10 Packs. Shipping 3.75 any size order. 

Pre-pa id. COD. or credit md. COD add 1.65 
ALL ORDERS SHIPPED WITHIN 48 HOURS. 

Also. TDK and Maull audio and video cassettes . 
220 SPRING ST. BOX 361 BUTLER. PA 16001 
412-283-8621 M-F 8:30-5:00 
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S E tl 0 T 0 $7.95!!! 
C.t. SSCTTC 

T E R I ti •·• •P ' 1 '·• ~·••->J• •·n~. '•!IU ~~:-

ONLY $499 

(p E) SYSTEMS, INC. 
5520 Cherokee Avenue . Aleundria, VA 22312 
1703) 642·9300 Telex 90-1860 

TAPE WORLD 

~ 1-800-245-6000 ~-=- -I 

maxell. 
MD I 5.,-. SSDO 169 
MD·2 11

• . DSOD 2.39 
fO · I 8 '. SSDD . 2.69 
f0 ·2 s··. OSOO . l .19 

TDK 
51• • SSDD ..... . ... 1.99 
51 . .. DSDO .... . ... 1 59 

BASF 
5·-::ssoo ....... 1.79 

51 

- OSDO . . . 2.H 
VERBATIM 

s:; : SSDO . . . I 79 
5 · osoo ... . .. ... 2,9 

D {)y§g.n  .J 

104/ 10 . 11,· . SS DD 119 
IO( n D .. SI,". OSOD 2 69 
3740/1 0 .. s··. SSDD. 2 69 
3740120 .. 8... DSOO .. J.29 

IBM 
5"; · SSDD .... .... ... 1.99 
51•; · DSOO . . . . . . . . . . 2.59 

SCOTCH 
11.-·ssoo ... ........ 1.19 

5.-;·osoo .......... 2 49 


ELEPHANT 
5.,..SSDD ... 1.59 
s1;·osoo .......... 2.19 


$149. Until February 1, 1985, 
Apple Ile users can upgrade 
their software to version 2.0 by 
sending their master disk, manual 
cover, and $50 to: 
Apple Computer, In c. 
Apple Writer II Upgrade 
P.O. Box 306 

Half Moo n Bar, CA 94019. 


Test-Writing 
Programs For 
Apple, 64 

Southern Oregon Video Enter
prises, Inc. has introduced SOVE 
Test Writer and SOVE Tester, 
two test-writing programs for 
educators, for Apple and Com
modore 64 computers. 

Tes t Writer is menu-driven 
and allows teachers to format 
questions and store them in 
files. Up to 250 questions per 
file can be stored, and up to 
eight files per disk can be 
formatted . 

Files generated by Test 
Writer can be used by Tes ter, a 
program which allows the gen
eration of self-tests on a given 
topic with questions selected by 
the instructor. 

Suggested retail price for 
Tes t Writer is $99.95. Tes ter re
tails for $39 .95. 
Computer Division 

Sou thern Oregon Video Enterprises, 


I 11 c. 
P.O. Box 400 
Asllla11d, OR 97520 

Atari 600XL 
Memory Expansion 

An expansion module which 
can add up to 64K of memory 
to Atari 600XL computers has 
been announced by RC Sys
tems, Inc. 

The module plugs directly 
into the back of the computer 
and will not interfere with pro

gram cartridges. The AM64 is 
compatible with the Atari Trans
lator Disk. 

Model AM2 adds 32K of 
memory and retails for $79.95; 
the AMl adds 48K and has a 
suggested price of $99.95. The 
AM64, which increases the 
memory by 64K, retails for 
$119 .95. 

RC Systmes, I 11 c. 
121 West Win esap Rd. 
Bothell, WA 98012 

Commodore 64 

Break Dancing 


Break Street, a break dancing 
computer game for the Commo
dore 64, has been introduced by 
Creative Software. 

As a break dancer, you 
co?"1pete against the Stingrays, a 
neighborhood gang, in head 
spins, moonwalks, snaking, and 
the tut dance moves. Each break 
dance has its own level of diffi
culty. For example, if you miss a 
key sequence move, your char 
acter will fall , turning the action 
over to the Stingrays. Entire 
dance sequences may be strung 
together, recorded, and replayed 
later. 

. The game is controlled by 
either the keyboard or a joystick 
and sells for a suggested $24.95 
on disk. 
Creative Software 
230 East Caribbean Dr. 
Sunnyvale, CA 94089 

N~u. Prod11ct releases are selected from s11b
1111ss10 11s for reaso11s of timeliness, available 
space, all(/ ge 11 ernl interest to 011r readers. 
We regret that we are unable to select all 
11 ew product submissio11s for publication. 
Readers sho11ld be aware that we present 
here some edited versio11 of material submit
'.ed /Jy vendors a_11d are 1111able to vouch for 
its acwrncy at time of p11 blicatio11 . © 
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5y.· SSDD-96TPI - $2.29 ea 511" DSDD-96TPI - S2.85 ea 

SOFT SECTOR ONLY! MINIMUM ORDER : 20 DISKETTES 
ThesP are lactory-fresh 3M diskettes packed in boxes of 10w1th 

Tyvek sleeves. reinlorced hubs. 1dent1'1ca11on labels and write 

prote~t~!~CAO -O!SKETTES-SS- 1 35 TPI $2.89 ea 
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