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TEST DRIVE 

Al ELEPHANT. 


Elephant Floppy Disks are the perfect vehicle for storing and pro­
tecting data. Because Elephant never forgets. You'll get high perrormance 
that's 100% ~aranteed for a lifetime of l:ieavy use. S-o take them for a test 
drive. They re available now at your local computer showroom. And 
there's no waiting for delivery. For the Elephant dealer nearest you. call 
1-800-343-8413. fn Massachusetts, call colfect 1617) 769-8150. 



Catch 


At $39.95, Trivia Fever comes complete with Question 
and Answer Book, Category Selector, and Tally Sheets to 
be used when played without a comp_uter. 

Trivia Fever is absolutely unique - it 's the only software entertain­
ment package that can be enjoyed with or without a home com· 
puter! When played on your home computer, Trivia Fever is a 
refreshing alternative to all those shoot'em up games. An elected 
"Master of the Game" uses the computer to randomly select sub­
ject categories, handicap players, generate questions and answers, 
keep score automatically, and more! Instructive by its very nature, 
Trivia Fever can be enjoyed by up to 8 individuals or teams. And 
when played without a computer, Trivia Fever has all the best tea· 
tures of the "popular" trivia games plus more - all without the 
cumbersome board, cards, and little game pieces. You can play in a 
car, on vacation, anytime, anywhere! And Trivia Fever is by far the 
best Trivia game available anywhere. Here's why: 

Trivia Fever offers thousands of challenging questions in 7 inter­
esting categories, so there's something for everyone. Each category 
has questions with 3 lev­
els of difficulty, which 
score comparable points. 
What's more, Trivia Fever 
allows players to HANDI· 
CAP all those so-called 
"trivia experts" three dif. 
ferent ways, giving every­
one achance to win. And 
players can easily control 
the length of play from 
quick thirty minute 
games to multi-hour party marathons! 

Trivia Fever is unique, entertaining, educational, and most of all 
FUN. And at $39.95, Trivia Fever is destined to quickly become the 
best selling software entertainment package of all time. There's 
even a $5 rebate available to any non-computer users who return 
the computer diskette. 

Trivia Fever can be enjoyed on the Commodore 64, IBM PC & PCjr 
and compatibles, Apple II series, and others. So don't delay. Catch 
Trivia Fever at your favorite software retailer today! 

For additional information call 617-444-5224, or write to: 

.&. PSI P.O. Box 533 ..a Needham, MA02194 
Trlvi.ai fever is a tradtmatk of Profeuional Sotrwarr, Inc. 

http:Trlvi.ai


c~ Once UJJOH " lin1e {it was 1984, in fact) and not so far away 

{right in your neighborhood), there lived a Nice Family:!1"' \_,~ 
"\\-"Ir,/ Bill and Janet Nice, and their children, Tom and Marybeth. 

f '\ The Nices owned a home compute!'., and they liked what 
~

lJ wmeU:;:asul!!:::!!:::e ~~ 

they went to the store to buy a new game, __})U]' 

no one was ever happy. • "Oh no," ,... ~ 

if'; said Janet Nice. "This won't do at all! Q~ 
::...:) These games are not for us!" ~1

1 
~ t "You're right," said Bill. "They'rejust not nice." ~ 
~ ~ 
~ f You see, all the games were about war and 

\~ t killing and hurting for no good reason. Things that the 
The Nice Family: 


Bill.Janet. 
 ~tQ Nices didn't want the Nice children doing or even thinkingTorn aml MarybetJ1. 

about doing. So Mr. and Mrs. Nice decided to buy educational 

programs. But that made Tom and Marybeth unhappy, because 

they thought educational programs were-you know-B-o-r-i-n-g. 

What were these Nice people to do? • Then, one day, they found 

some new games called Adventures in Narnia, part ofthe ne\v 

Life Ware"' line from Word Publishing. The first two 

games were Narnia and DawnTreader, and they were 

based on the classic fantasies by C.S. Lewis. The Nice 

kids were happy because these games were loaded 

with action, adventure, excitement 

For more information, call toll-free 1-800-433-334-0. 
In Texas, call toll-free 1-800-792-3270. 



and challenge. Why, they even 
. ~~ mcluded things usually found ~ ~=---~·1 

in board games! So everyone 
~ 

in the family could get ..... > ~,, ~: 

in on the fun! e Mr. and r(. 

Mrs.Nicewerehappywith L::Cl~\,~~p ~ ~
 
AdventuresinNarni.agames, too, ~\,s~'"'-, 0 

because they made their children ~? 

think. And, ofcourse, because the stories by ~ 


) 

An Adventures in Narnin c.s. Lewis present sound concepts and values {no gam e includes diskette, a 
guide to Narnia. a tree C. S. Lewis 

other computer games do). "It's as ifthese games had our paperback book and playing pieces
usually found in board games. 

name on them!" said Jan.et Nice. Which brings us to the end 

ofthe story. It might be too much to say this family lived happily ever 

after. But they did live more happily with their computer-and 

with each other. e And what could be nicer than that? 

111e End. 

But not really. Your family's Adventures in Narnin are waiting for you 
~ ~ . 

at your local computer store or Waldenbooks store. Ask for Narn:ia and DaumTreader­
the first two games in the Adventures inNarnia interface series- they're compatible 

with Apple II series® and Commodore 
64'" home computers. 

UFEWARETM 

1 ~ ~ :J> 
r~ ~ I 
~ ~ . 
~ 

from Word Publishing 
Om• of' the 
ABC Publishing G Companies 

Available at all stores nationwide. 

Waklenbooks~ 

Apple II series is a registered trademark ofApple Computer, 
Inc. Commodore 64 Is a trademark ofCommodore 
Electronics, Ltd. 



THE BANK STREET APPROACH TO WORD PROCESSING: 

"SIMPLIFY! SIMPLIFY! SIMPLIFY( 

Using tlte Bank Street Writer is almost as sim ple as sitting down witIt a blank sl1eet 
of paper-iust load tlie program and start w riting. 

• 

n the weeks following its intro­
duction, the Bank Street Writer 
became a leading best seller, 

and for some very simple reasons. 

Here, finally, is a word processor that lives 
up to its promise to be easy to use. Most 
people (children included) can begin 
using it in a matter of minutes. Yet it puts 
you in full control of the powerful fea­
tures most wanted in a sophisticated 
word processing program. All at a price 
that makes it as easy to buy as it is to use. 

SIMPLY MORE SIMPLE. 

The Bank Street Writer was developed in 
association with the Bank Street College 
of Education in New York . Designed to be 
its own tutor, the Writer will guide you 
along with on-screen prompts and easy­
to-follow menus so you can concentrate 
on what you're doing instead of how. 
On-screen prompts and selections are in 
plain English, so there's no memorizing 
complex computer codes, keys or sym­
bols. You'll be writing, correcting and 
rearranging your words with just a few 
keystrokes. 

SIMPLY MORE POWERFUL. 

For all its simplicity, the Bank Street 
Writer offers some very impressive fea­
tures. You can center titles or indent wi th 
ease, and automatic word wrap lets you 
forget about pressing "return" at the end 

of each line. Never worry about chang­
ing your mind-you can add, move, 
insert or delete si ngle words, lines or even 
entire blocks of text and then restore the 
deleted copy if you want it back. Using 
the search and replace opfion, the Bank 
Street Writer will scan your document for 
a particular word, replace it with another, 
and then verify the replacement. And 
when you're ready to print, you can 
format your text in any way you'd like. 
Answer a few simple questions and you 
can set margins and line spacing. The 
Writer will number pages either at the top 
or bottom or not at all - whichever you 
prefer. You can easily save your text on 
a d isk, then retrieve it later to re-read, 
print or do more editing. 

And to make your writing letter perfect, 
soon there will be a spelling checker 
available fo r use with the Bank Street 
Writer. Bank Street Speller finds errors 
instantly and corrects them by looking up 
entries in its electronic dictionary . 

SIMPLY MORE AFFORDABLE. 

Best of all, Bank Street Writer's suggested 
retail price of S49.95for the Cmmnodore 64 
makes it simply the best word proces­
sing value around. And it comes with 
everything you need, including complete 
documentation and a free back-up disk, 
to begin simplifying your li fe today. 

THE BANK STREET WR ITER is nlso m:nilnbl• fo r 
tli e i\ µµ IP, IBM and A tan' home computers. Aµpfe is 
a trnrlcmark o f Apple Com puter. Inc. Commodore 6 4 
is o trademark o f Commodo re Efoc tro uics, Ltd. 
Atari is n tmdem ark of Atari Corp. IBM.is n trndP­
nuuk o f fot ernational Business Mncl1ines, Tu e. For 
m ore infon nation abou t Broderbw ul mid o u r 
µrotiucts, w rite to us at : 17 Paul Drive, SaJ1 Ra/ad 
Califo niin 94903 . 1984 Brod"'bimd Software. ' 

SIMPLICITY. POWER. VALUE. 
IT MAKES GOOD SENSE. 

THE BANK STREET WRITER 
FROM BR0DERBUND. 

~ 
Broderbund™ 
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EDITOR'S NOTES 


Senior Editor Richard Mansfield 
writes about the end of the analog 
age in this month's Guest Editorial. 

Robert Lock 
Editor In Chief, 
COMPUTE! Publications 

We are moving into a digitized 
world of bar codes, synthetic music, 
computerized TV, and thousands of 
other kinds of computerization. 
This is a major technological and 
cultural shift, and it's already hav­
ing an impact on the way we enter­
tain ourselves, communicate, 
perhaps even on the ways we 
think. 

To better understand what dig­
itization means, let's reflect for a 
minute on the difference between 
analog and digital systems. A 
rotary-dial phone is analog: To dial 
a seven, you stick your finger in 
the seventh hole and drag the 
wheel around until you hit a bar. 
Then you release the wheel and 
there are seven clicks which the 
telephone company switching net­
work can hear and register as the 
number seven. In other words, 
you've sent some information by 
counting off the number in a physi­
cal way. This isn't all that removed 
from communication via smoke sig­
nal or drum. 

A digital (Touch-Tone) phone 
doesn't attempt to imitate the num­
ber seven. You just push a button 
labeled seven and a particular mu­
sical tone beeps. It doesn't beep 
seven times. By previous agree­
ment, that tone represents the 
number seven. 

A fundamental difference be­
tween analog and digital is that an­
alog imitates the thing it's trying to 
communicate-it's a physical cha­
rade. If you could make yourself 
very small and walk along a groove 
in a record album, you'd see can­
yon walls of vinyl rising and bulg­
ing on either side. There would be 
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various bumps in the walls which 
imitate the sounds of the music. In 
fact, if you saw big bulges at regu­
lar intervals, it 's likely you'd be 
seeing the sound of a drum. 

Historically, man has usually 
assumed that nature itself is based 
on analogies. For example, some 
Greek thinkers believed that a chair 
was composed of millions of little 
chairs, too small for us to see. 
There's something reassuring about 
analogies: They seem to suggest a 
chain of being, a continuity. But 
modem physics has revealed a 
stark, discontinuous, virtually ran­
dom world of quanta. Tables, they 
tell us, are made up of accidental 
packets of reality, thrusting and 
bumping beneath the quiet surface 
we observe. 

And now music is being quan­
tized. Digital discs measure music 
by taking samples of it 44,000 
times each second. Each of these 
samples is simply a number, like 
1388, which represents what a mi­
crophone heard during a particular 
1/44,000 second. These numbers 
are then stored on a small disc 
which can be read by a laser. On 
the laser disc, a song is a string of 
numbers: 1388 42778 42778 42758 
and so on. It takes about eight 
million of these numbers to store a 
typical three-minute-long song. But 
a laser can read them and a com­
puter can process them so fast that 
you think you're hearing real 
sounds. 

They're working on digital TV, 
too. The picture will come in from 
the antenna, but it won't be imme­
diately put on the screen. Instead, it 
will be held inside the TV for a 
brief instant, translated into num­
bers, analyzed, and then sent up so 
you can see it. During this analysis, 
any blurring, ghosting, or other 
degradation of the image will be 
fixed. What you will see will be a 
tighter, sharper image. You'll also 
be able to freeze a picture and print 
it out. A digitized picture, like digi­

tized music, is just a huge collec­
tion of numbers. And numbers 
have several advantages: They are 
easy to store and transmit, they can 
be efficiently manipulated, and 
they cannot be easily degraded. 

If a tiny piece of dirt gets on a 
record, it will add its own sounds 
to those canyons of vinyl, hissing 
or popping sounds, depending on 
the size of the dirt. And with all 
the miles of phone lines and all the 
millions of switches, sooner or later 
there is bound to be an extra click 
or two when you're trying to dial a 
seven. 

Analog records can be 
scratched; clicking rotary dials can 
be misunderstood by a switch­
board; ordinary TV signals can suf­
fer during a thunderstorm-the 
problems with analog are legion. 
But bad weather, dust, or scratches 
cannot hurt a number. 1388 is al­
ways 1388. 

So everywhere you see the ef­
fects of digitization. You used to 
tum up the volume on a radio by 
turning a knob. Now you're likely 
to find a button or a pressure pad 
where the knob used to be. When 
you press it, nothing behind the 
button revolves, nothing analog 
happens. Numbers are simply in­
creasing or decreasing in a 
microprocessor chip. Many elec­
tronic appliances now have no ana­
log knobs at all . 

Speed, efficiency, malleability, 
and integrity are the advantages of 
digitization. The analog world is in 
its twilight. It's too early to tell if 
there are any hidden, unpleasant 
side effects of digitization, any 
thrusting or bumping beneath the 
surface. Yet we increasingly depend 
on a reality composed of numbers 
so quick and so immense that we 
cannot watch them or feel them or 
even, in many ways, understand 
them. In a sense, we're turning 
things over to the computers. They 
have no trouble at all with 
numbers. 



Introducing 

''New ImprovedMasterTypeM'' 

and the newest members of the MasterType Family. 

America's #1 educational software program 
now has the elements of a traditional touch­
typing course in addition to being the most 
entertaining way ever to learn to type. New 
Improved MasterType now includes a second 
diskette of finger positioning drills and games 
to increase your typing speed and accuracy. 

You'll become an expert typist faster than 
ever as you master the keyboard. Then you'll 
be ready to try two new programs in the 
MasterType F.amily. 

MasterType's Writing Wizard. TM The easi­
est, friendliest full-function word processing 
program you'll ever find. And Writing Wizard 
will help you write effectively too. Color high­
lighting for easy editing, dual windows, a 
handy database with mail merge capability 
and multiple typefaces make it easy for you 
and your children to express yourselves 
clearly and creatively. 

MasterType's Figures & Formulas. TM The 
"computing encyclopedia" of weights and 
measures for kids and adults. From centime­
ters to light years, you can calculate, convert 
and compare. Figures & Formulas will even 

allow you to create customized quizzes for 
your kids. 

The MasterType Family of programs makes 
learning more fun and easier than ever for 
both you and your children. Look for these 
programs at your dealer's now. 

Availability: 

New Improved 	 Apple Ile/Ile,® 
Master Type: 	 IBM- PC/XT/PCjr,® 

Atari,® Commodore 64.® 
All with 2 disks, only 1 disk 
drive necessary. 
Macintosh disk. 
Atari and Commodore 
cartridges. 

MasterType's 	 Apple Ile (128k)/Ilc, 
Writing Wizard: Commodore 64. 

Both with 2 disks, only 1 
disk drive necessary. 

Master Type's Apple Ile/Ile, Commodore 64. 

Figures & 

Formulas: 
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READERS' FEEDBACK 

The Editors and Readers of COMPUTE! 

Tl Reverse Flash 
I own a TI-99/4A with Extended BASIC, but 
have programmed on a number of computers. 
Several of these computers, such as the Apple 
and Atari, have reverse video characters. Since 
the TI lacks reverse characters, I wrote the 
following short routine to simulate them: 
100 REM INVERSE CHAR 
110 CALL SCREENC2) 
120 FOR 1=65 TO 90 : : CALL CHARPA 

T( I ,AS):: CALL CHAfil i+3 L ,ASJ: 

: NE X T I 

13v CALL CLEAR 
140 FOR 1=9 r o 12 :: CALL COLOR( I 

,2, 16):: NEXT : : FOR i=6 TO 
8 :: CALL COLUR(l,16,2): : NE 

X T I 
150 A·$=" INVERSE" 


160 B$="1n11erse" 

170 DISPLAY ATC11,ll):A$ :: FUR I 


=I TO 50 :: NEXT I:: DISPLAY 
ATtll,li):EIS :: fOR l = l 10 5 

0 : : NEXT : : GUTO 170 
180 END 

This routine replaces the lowercase letters 
(produced with the ALPHA LOCK key up) with 
inverse capitals. First, in line 120, the 
CHARTPAT and CHAR subprograms replace the 
lowercase letters (characters 97-122) with cap­
itals. Next, in line 140, color codes are assigned 
to the redefined characters to create inverse 
characters. 

For added effect, a flashing routine similar to 
that produced with the Apple's FLASH command 
has been added in line 170. 

J. P. Lester 
Thank you for contributing this handy routine. 

Commodore 1541 Head Alignment 
I own a Commodore 64 and a 1541 disk drive. I 
am having problems loading programs that were 
saved about two months ago. Programs that 
were recently saved don't present a problem. 
When I attempt to load the older programs, the 
red read/write light flashes the entire time the 
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program is loading. Some programs won't load, 
period. I've tried to clean my drive, but the prob­
lem persists. Can you please tell me what is 
causing this? I remember reading an article that 
said when programs are saved in different tem­
peratures, problems may arise. If this is true, can 
this be the nature of my problem? 

Gerry Robinson 

Although temperature extremes can damage stored 
disks, it is probably not the source of your problem. 
As long as disks are used and stored within the 
recommended range of 50 to 125 degrees Fahrenheit, 
you shouldn't have any trouble. 

The alignment of the read/write head in your 
disk drive may be skewed. The stepper motor some­
times slips out of alignment on some models of the 
1541. This motor is responsible for precisely 
positioning the read/write head when the disk is 
reading or writing data. You should consider taking 
your drive to a Commodore Service Center to have 
it checked out. 

If the red busy light on the front of the drive 
blinks while you're loading programs, this can in­
dicate the drive is having trouble reading the data 
on the disk. This is not to be confused with the 
steadily blinking light encountered with a DOS 
(Disk Operating System) error. Ideally, the busy 
light should constantly glow red while reading data 
on the disk. 

Computers And Laser Discs 
I was wondering if Atari was planning to pro­
duce a laser disc machine for use with its 
computers. I had read they had planned to do so, 
but then decided to drop the idea. Is this true? 

John Engman 
Originally designed to store high-quality video im­
ages, the laser disc's power is only now being 
tapped. Unlike a videocassette recorder, which 
works like a computer tape drive, a laser disc player 
has fast random access to any frame, analogous to a 
computer disk drive. Theoretically, any computer 
can be interfaced with the relatively simple controls 
required to drive a laser disc. Digital Research, Inc., 
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sells the VidLink, a $49 hardware/software package 
that lets you interface a Commodore 64 to a laser 
disc player. Versions will soon be available for the 
IBM PC and Apple II. 

Also, while not essential, it's useful if the inter­
face can mix computer and laser disc images so you 
can superimpose sprites and text with the laser disc 
image. With a laser disc, surprising realism can be 
attained in computer backgrounds, but laser discs do 
not seem to be capable of entirely replacing the 
bitmapped raster graphics currently used by 
computers. A laser disc is limited to the available 
images, whereas computer graphics can be dynami­
cally synthesized. 

Since the laser disc can be accessed at random, 
video can be shown in nonsequential order, branch­
ing to different frames under computer control. The 
laser disc has already proved to be a valuable 
educational aid, especially when teamed with a 
computer. 

The new Atari 7800 Pro-System videogame ma­
chine has a jack on the side for mixing video from a 
laser disc. A computer keyboard that accepts stan­
dard Atari peripherals also was planned for the 
7800 Pro-System. Several Japanese con~panies have 
shown machines (including a low-cost MSX com­
p~t~r) with laser disc control and video image 
mixing. 

Laser discs have enormous storage capacity. A 
laser disc can store much more information than a 
comparably sized conventional magnetic disk, mak­
in~ it a.n attractiv~ mass-storage alternative. Up to 
thzs point, laser discs have been read-only, since 
storin$ the information involves burning pits into 
the disk surface. New technologies such as optical­
assisted magnetic recording permit both read and 
w.rite access. Pa~asoni~ sells a read/write optical 
disk recorder using 8-inch disks. According to the 
press release, ''.Each disk can hold the equivalent of 
10,000 letter-size documents." The list price is 
$35,QOO. 

Commodore Plus/ 64? 
After reading about the new Commodore Plus/4, 
I loved the idea of their BASIC having 60K of 
user memory, even though I don't care for the 
reduced graphics and sound capabilities. Is it 
physically and electronically possible to install 
the Plus/4's BASIC ROM chip into the 64? 

Ken Climer 
Although the ROM chips used in the Plus/4 can 
plug into your 64 physically, as well as respond 
properly electrically, the software contained in the 
chips is incompatible with the hardware of the 64. 
E~en though both machines use software-compatible 
microprocessors, the. 64 does not map its memory, 
graphics, sound, or input/output in the same man­
ner as the Plus/4. An experienced programmer 
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might be able to translate the BASIC, but it would 
be quite a task. The 64 Super Expander cartridge 
offers the same graphics commands found on the 
Plus/4, although there are no disk commands. 

IBM Feedback 
Here are some comments offered by a reader of 
COMPUTE!'s PC & PCjr magazine (now incorporated 
into COMPUTE!) on two "Feedback" answers pub­
lished in the September 1984 issue. 
With respect to the letter from John Bugianesi 
pertaining to a graphics dump to the Gemini lOX 
printer: Your suggestion to LPRINT 
CHR$(27)" A"CHR$(6) does set the proper 
linefeed for a graphics dump, but the GRAPHICS 
utility resets the linefeed to an incorrect value for 
the Gemini. 

Also, it is possible to enter graphics charac­
ters from the PCjr keyboard. First, press the Fn 
key, then press N. This puts the keyboard into 
numeric mode. The cursor keys, when pressed, 
type out numbers. Now, hold down the ALT key 
and type in the ASCII value of the desired 
graphics character. When you let go of ALT, the 
character appears. To get out of numeric mode, 
press Fn-N again. 

N. Thomas Lischer 

Thanks for clarifying the problem with dumping 
graphics to the Gemini 10X printer. 

Your second suggestion, however, still doesn't 
solve the problem of entering all the graphics 
characters from the PCjr keyboard. Even though 
ALT can be used to enter any ASCII value, there 
are still many graphics characters that can be dis­
played on the screen, but not typed from the key­
board. For example, when you press CTRL-A, a 
happy face character appears. CTRL-A returns 
CHR$(1), the value of the happy face. The solid face, 
CHR$(2), theoretically could be entered with CTRL­
B, but this value causes BASIC to move the cursor 
not print the character. Some graphics characters ' 
cannot be reached even with CHR$, let alone from 
the keyboard. The only way to access some charac­
ters in BASIC is to POKE them directly into screen 
memory. 

Expanding VIC Custom Characters 
When the 16K memory expander is plugged into 
a VIC-20, the BASIC, color, and screen memory 
locations are moved around. I have used a tech­
nique published in your magazine to move these 
loca~ons i~ the expanded VIC to the unexpanded 
VIC s locations. However, doing this sometimes 
causes the BASIC program to overwrite my pro­
grammable characters. 

! have tried to protect my character set by 
movmg down the top of user BASIC, but this 
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limits the memory so much that I may as well 
write my programs without my expander. Can 
you tell me how to locate my programmable 
characters higher in the user BASIC area without 
changing the screen, color, and BASIC locations? 

Michael Worobec 

The major problem encountered when using custom 
characters on a VIC-20 with BK or more memory 
expansion is where to place them. 

In the unexpanded VIC, a small amount of 
memory is usually reserved at the top of user BASIC 
for the characters. However, this cannot be done in 
the expanded VIC because the VIC chip (which con­
trols character information) cannot see the expan­
sion memory. In this case, the easiest solution is to 
move the start of BASIC up a few pages and place 
the custom characters below BASIC. 

For example, if you're using an BK expander, 
you can move the start of BASIC to 5632, and place 
the custom characters at locations 5120-5631. This 
reserves 512 bytes of memory, enough for up to 64 
custom characters. 

Here's an example. Clear the computer by turn­
ing it off, then on again. Then enter the following 
statements: 

POKE 44,22:POKE 5632,0:NEW 

To make your custom character set visible to 
the VIC chip, POKE 36B69,205. To switch back to 
the standard set, POKE 36B69,192. 

Protecting Disks 
I am planning to put some floppy disks into a 
safety deposit box and there is the possibility of 
some magnetized objects being in the box, too. Is 
there anything that I could store these disks in 
that would protect them from magnetism? 

Bubba Woods 
A magnetic field can penetrate wood, glass, plastic, 
aluminum, and most other nonferrous materials. 
However, magnetism cannot penetrate steel, iron, 
nickel, or cobalt (metals which are attracted to a 
mag.net). Si~ce nic~el and cobalt boxes aren't widely 
available, simply fznd a small steel box in which to 
store your disks. However, if the magnetic field is 
strong, the box itself can become magnetized over 
t~me. Also remember that the strength of a magnetic 
fiel~ dec.reases rapidly with distance from the mag­
netic ob;ect. A steel box located a safe distance from 
the field would be your best bet. 

Atari Telecommunications 
I own an Atari 400 with 48K of memory, an 810 
disk drive, and 1027 printer. I would like to ex­
pand my system with a modern, but I know 
nothing about them. What would be the best 
modem to buy? Who can I talk to? Am I limited 
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to conversing with Atari computers or can I con­
verse with other computers? What is a direct­
connect modem? 

Paul S. Reyes 

There are a huge number of third-party (non-Atari) 
modems available. The acoustic modem has two 
rubber cups into which you insert the telephone 
handset, whereas a direct-connect modem attaches 
directly to the telephone lines. All modems commu­
nicate by translating the ones and zeros of data into 
two tones, which are reconverted into data by the 
modem on the other end. The disadvantage of an 
acoustic modem is that outside noise can interfere 
with the modem tones. Also, some handsets just 
can't fit into the acoustic cups. The direct-connect 
modem sends its pulses directly over the phone line, 
and can automatically d~al or answer the phone (al­
though not all direct-connect modems have these 
features). Early phones without modular jacks must 
be adapted for use with direct-connect modems. 

Almost all third-party modems plug into an 
RS-232C serial port. This is an extra option on 
many computers, including the Atari. The Atari BSO 
Interface Module has four RS-232C ports, but is 
hard to find these days. Some companies sell 
modems that plug into the joystick ports, and Atari 
sells a direct-connect modem that needs no addi­
tional interface. The Atari modem comes with its 
own software, but is not compatible with other 
modem software. You need this software to turn 
your computer into a dumb terminal, permitting you 
to see what's coming in over the modem, and letting 
you type to send out information over the modem. 
Advanced modem programs let you record every­
thing coming in (downloading), or transmit a block 
of information to the other computer (uploading). 

There's a huge world waiting for you on the 
other end of the modem. You are not limited to 
communicating with other Ataris. Large data base 
services like The Source, Dow Jones, and 
CompuServe offer news, stock quotations, electronic 
mail, games, even computer programming in FOR­
TRAN, COBOL, and more. Prices for these services 
start at $5 per hour of connect time. 

Also, there are thousands of public-access bul­
letin boards. These boards are set up by individuals 
who dedicate their computer and modem to a kind 
of mass communication. Bulletin boards let callers 
read and leave messages, even send and receive 
public-domain programs. Special-interest bulletin 
boards range from ham radio boards to religious and 
adult-only programming. 

Atari Keyboard Scanning 
I own an Atari 800. When I OPEN #l,4,0,"K:", 
GET #1,N, press the letter A, and PRINT N, I 
get the number 65. But when I PRINT PEEK(764) 
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and press A, I get a different number. Are there 
any PEEKs that will get me 65? Or is there an­
other way to OPEN and GET so it doesn't pause? 

Brian Worley 

Location 764 holds the value of the last key pressed. 
This value is not in Atari ASCII (ATASCII), but 
represents the row and column of the key pressed. 
When no key has been pressed, PEEK(764) returns a 
255. If you don't want to wait for a keypress, yet get 
the ATASCII value once the key is pressed, use 
something like this: 
100 OPEN •l,4,0,"K:" 
110 IF PEEKC764)=255 THEN 130 
12.0 GET •l,N:PRINT N,CHRS(N):EN 

D 
130 PRINT "Sti 1.1 waiting ... ":GO 

T 0 	 1 1 0 

Commodore 64 Lost Leader 
I have a program on tape for the Commodore 64, 
but the beginning was accidentally erased, wip­
ing out the header. Because the 64 saves its pro­
grams twice, I was wondering if there is a way to 
load the second, undamaged copy. 

Joe Monnin 

It's true that Commodore computers al,!tomatically 
save programs twice on tape. However, if the tape 
header has been destroyed, there is very little hope 
for recovering the lost program. The header contains 
important information on the type of file and where 
the data it contains is to be stored. Without this, the 
WAD routine won't know how to handle the 
program. 

If the header was intact, but one of the copies 
of the program was damaged, it's likely that you 
could still recover the program (see "VIC/64 Tape 
Aids" in the November 19B3 issue of COMPUTE!). 

IBM Automatic Proofreader 
Enhancement 
Some readers have been having problems with 
SAVE and LOAD on the IBM Automatic Proof­
reader. A space must be used between the command 
and the filename . Leaving it off causes a syntax 
error: 

SAVE "filename" [correct] 

SAVE"filename" [incorrect] 

Reader Mike Duch offers the following 

modification that lets you leave out the space be­
tween the command and the filename: 
27fJ 	 DELIMITER=INSTCTEXTS," "):COMMA 

NDS=TEXTS:ARGS= 1111 
: IFDELIMITER T 

HEN COMMANDS=LEFTSCTEXTS,DELIMI 
TER-ll:ARGS=MIDSCTXTS,DELIMITER 
+1l:GOT028Cil 

275 	 DELIMITER=INSTRCTEXTS,CHRSC34)) 
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:COMMANDS=TEXTS:ARGS= 1111 
: IF DELI 

MITER THEN COMMANDS=LEFTSCTEXTS 
,DELIMITER-ll:ARGS=MIDSCTEXTS,D 
ELIMITERl 

62.Cil 	 IF INSTRCARGS, 11 ."l=fJ THEN ARGS= 
ARGS+".asc" 

VIC Metamorphosis 
Help! My VIC is changing. I recently noticed that 
my character set has been relocated. In the past, 
when I powered up my VIC, the location for the 
character set (36869) used to be 240. Now it is 
192. Can you tell me why? 

Scott D. Killen 
Odds are that when you get the value of 192 at 
powerup, you have BK or more of expansion memory 
plugged in. The normal powerup value for the un­
expanded VIC is 240. Memory location 36B69 does 
more than just indicate the location of the character 
set. It also points to the start of screen memory. 

When you use BK or more of expansion memory 
with the VIC, a few things change. Screen memory 
moves to 4096-4607, color memory to 37BBB-3B399, 
and the start of user BASIC moves to 460B. In other 
words, the value of 36869 is not changing because 
the character set is moving, but because screen 
memory is relocating. 

Moving The 64 Kernal 
I was given two Commodore 64 games on a disk 
for Christmas, but could not get either of them to 
work. The disk drive returned the error message 
"Invalid command." My dad and I think that 
there is an error in our Kemal, because we've 
used the same disk drive with other 64s and 
both games have loaded and run fine. We saved 
the Kernal ROM from another 64 to disk, then 
loaded the Kemal into the RAM beneath the 
ROM. We then executed POKE O,PEEK(O) AND 
253 to disable the ROM, thus replacing the 
Kernal with the RAM-loaded one, but this did 
not work. Is this the right command to tum the 
Kernal off? 

John Brooks 
The Kernal is another name for the 64's operating 
system. Although it is responsible for communicat­
ing with the disk drive, it seems unlikely that this 
would cause the disk error, especially if you are 
having no other problems. A hardware malfunction 
in your 64 could just as easily be the culprit. None­
theless, the command you should use is POKE 
1,PEEK(l) AND 253. This will effectively remove 
the ROMs from $AOOO-$BFFF and $EOOO-$EFFF, 
revealing the underlying RAM. If you save both 
these ranges on another machine using a machine 
language monitor, you can load the two files into 
your 64. If you only want to load the Kernal from 
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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 things like 
that, you 'll like Seven 
Cities ofGold 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, 

aPtt.. - !t;:7~ 
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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 

T his is Europe, in scrolling 3- D J.:raph1cs Ytm owfic, v isi1 tht! Crown, !mmdt )'O llr ships, to1d if )'01/re head as it does inside cur our / or rl1 is. you re turn later ro cell c1JI sores of u.1ifd swrics about wltac ii's like over there. 

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 try your hand with. 

Designed by Ozark 
Softscape (the people 

T here are over 2800 screens w explore in the new A nimated natives surround you. The) hat•c no who made M.U.L.E., 
uu rld. As ) 'Ot1 u roll through them, sea.sons change. reason ro rncs r ) 'OU. The dmm bear quickt.m. 

Infoworld's"Strategy Game 
of 1983"), Seven Cities is 

OCT. - J .. 77 about as near a recreation 
of history as has ever m ~. 
been accomplished, with €_.1'£•1TIOn ~ <l'ILL.U 

ZS FOOIJ :OHO or without a computer. .,.lH C41J 

Find it. Stomp around 
in it. See if you can't do a 
better job than all the cel­
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T•• ••,<•"" 1'f' ion ••.s J' •o••~ ebrated figures who got 
us into the mess we have 

Trading with rhe A:recs is rricky. You could u~rul up H ome again you view your maps, pac)'OuTSelf on to deal with today. 
u·irh enough Rold to build an empire . Or as soup. rhe back. and coru ider your pl.ace in history. 

SEVEN CITIES ofGOLD™ 

•• 

from ELECTRONIC ARTS~ 

MACHINE REQUlREMENTS: Seven Ciries of Gold is available for the Apple II. II +. lie & lie. Commodore 64 and Atari home computers. 
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the other machine, but don't want to change BASIC, 
you must copy the contents of the BASIC ROM to 
the underlying RAM with this statement: 

FOR 1=40960 TO 49151:POKE l,PEEK(l):NEXT 

After the Kernal and BASIC have be~n copied or 
loaded into RAM, use the aforementzoned POKE, or 
simply POKE 1,53. 

A BASIC Sort 
My daughter has written an inventory program 
to list our music cassettes. It uses DATA state­
ments to list type of music, name of cassette, and 
performer. We have for several months at- . 
tempted to write a routine whereby we can list 
all the performers in alphabetical order, but with­
out success. Is there any way we can do this and 
not have the program running forever? 

Don Cordry 

There are a number of good, fast sorts, but the bub­
ble sort is one of the shortest and easiest to under­
stand and modify. It works by comparing every item 
to the one beneath it. If the two items are out of or­
der, they are switched. The sort continues until no 
more exchanges are necessary. 

The name comes from the way lower... ranked 
data tends to "bubble" upwards. The small sub­
routine below can be used to sort string arrays. It's 
easy to modify for whatever purpose you need. The 
variable N should be set to the number of perform­
ers, and all the performers should be read into the 
array prior to the sort. This program will work as is 
with most versions of BASIC, but would need to be 
modified to run on an Atari. 

5 0 0 0 EX:::i0 
5010 FORI•lTON-1 
5020 IFA$(I)>A$(I+l)THENT$•A$(I)zA$(I)=A$ 

(I+l)zA$(I+l)=T$:EX2 l 
5030 NEXT I 
5040 IFEX<>0THEN5000 
5050 RETURN 

Commodore Compatibility 
I have a Commodore 4032 computer with a 
Commodore 2031 disk drive. I am thinking about 
buying a Commodore 64, but only if the 2031 
drive can be used with it. Is there any way this 
can be done? 

Robert D. Byerc:; 

The 4032 computer and 2031 disk drive commu­
nicate over the IEEE-488 parallel bus. Bytes are sent 
eight bits at a time. The Commodore 64 and its 
1541 disk drive use a serial bus that is similar to 
the IEEE-488, but it sends bytes one bit at a time. 
You cannot directly attach your IEEE-488 disk drive 
to the 64, but several manufacturers sell IEEE inter­
faces for the Commodore 64, some as low as $100. 
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With an IEEE interface plugged into the cartridge 
port, your 2031 will transfer data faster than a 
1541. There are also IEEE interfaces that attach 
through the serial port. . 

In addition, your drive is read and write 
compatible with the 1541, so you should be able to 
load most commercial software. Unfortunately, few 
of these interfaces are perfect. Some software just 
won't work with them, due to changes in the mem­
ory map caused by the addition of the interface. 

VIC Paddle PEEKs 
I own a Commodore VIC-20 and a set of paddle 
controllers, but cannot find the commands used 
to incorporate the paddles into my programming. 

Brad Mills 

Although there are no built-in commands in VIC 
BASIC for reading the paddles, there are two mem­
ory locations you can read. Location 36872 returns a 
value from 0 to 255 (corresponding to a co!mter­
clockwise rotation) for paddle 1. Paddle 2 zs read by 
location 36873 in the same manner. In BASIC, use 
PEEK(36872) or PEEK(36873) to read the paddle po­
sition. The paddle buttons are read by checking the 
locations normally used to read the joystick. Paddle 
1's fire button corresponds to a joystick position of 
west (left). Paddle 2's fire button is synonymous 
with a right deflection of the joystick. Also, be 
aware that Atari paddle controllers used on the VIC 
do not return the full 0-255 range provided by 
Commodore paddle controllers. Additional infor­
mation can be found in the VIC-20 Programmer's 
Reference Guide, or COMPUTE!'s Mapping the 
VIC. 

Commodore Colons 
I have seen Commodore 64 programs that have a 
line number followed by a colon. What purpose 
does the colon serve? 

Mike Wells 

Most Microsoft BASICs allow you to put a colon as 
the first character in a line, and this has no effect 
on the running of the program (except to slow 
execution a bit). The superfluous colon is often used 
to merely insert a visual gap in the program listing, 
since you can't store a blank program line. Since 
many BASICs delete any leading spaces after a line 
number, the colon is also used to indent lines for in­
creased readability, since spaces after a colon are 
preserved. 

Atari Versus Commodore Disk Drives 
I read in a lot of articles that the Atari disk drive 
is an intelligent drive like the Commodore 1541. 
But isn't it true that you have to load the disk 
operating system (DOS) into the Atari before it 
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If you took all 
the hours spent 
by all the people GI and Water.The 
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ARCHON'~&ADEPT'~ 

from ELECTRONIC ARTS~ 

who've played
Archon and put 
them together, there's a 

'd good chance it amount 

ll 
to more human effort 

than it took to 
put a man on 

TI\I.· Archon the moon. 

thing? And why, in light of this, did 
the people pictured here decide to 
issue a scorching sequel named 
Archon II: ADEPT? 

For starters, we don't really know 
1 fwhat it means. Except that a ot o 

people who had a pretty good time 
with Archon are about to get more 

mof what they like.And people 
who've yet to experience the 
best-selling, award-winning, 

~1~k'hon knuckle-whitening original 
have two good things coming 
their way. 

Point two: If there's a moral issue 
here, we see it this way: A wise man 
once said ,"l ain't never had too much 
fun'.' We agree. And we think that 
once you get your hands on Archon II: 
ADEPT, you'll see his point. 

role of magic is 
greater.The strat-

The ADEPT . dThunaCrl>id. eg1es are eeper. 
Things move faster. And 
the hidden algorithms that 
control the computer's play 
are considerably smarter. 

Now for the third question. Why 
a sequel? Well, there are sequels and 
~ there are sequels.The good 

ones happen because people 
just haven't had enough of 

The ADEPT d th" Ob . 1 o..mc;;- a goo mg. v1ous Y 
we're here to tell you that Archon II: 
ADEPT falls into the right category. 

Where Archon took inspiration 
from chess, fantasy role-playing 
characters and arcade 
combat, ADEPTcomes 
more from a world of 
its own making. Like 
Archon,it pits the forces 
of good against those 
of evil. But in place of 
the chessboard motif 
there is a map of ele-
ments-Earth, Air, Fire 

playing ADEPT (in order to write 
this ad, of course}, we're quite confi­
dent it will seduce you too. 

And if,by some strange chance, 
there is a parallel universe in which 
computer simulations come to life, we 
are confident that a large part of its 
population has Jon Freeman, Paul 
Reiche IIl and Anne Westfall to thank 
for their brief and miserable existence. 

MACHINE REQUIREMENTS: Archon is available on the Apple II. II +. lie & lie. IBM-PC. PCXT & PC1r. Commodo re 64 and Ata ri . Archon II: ADEPT is .-·aibble on rhc Commodore 64 and Aro ri. 
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America's schools need your help! 

The publishers of America's num­
ber one educational program 
make you this unusual offer: Take 
any of our educational programs 
home and be a hero once, because 
kids love the fun we bring to 
learning. As a bonus we'll send 
the program of your choice to 
your school, free**, including a 
gift card in your name. You'll help 
meet the acute need for superior 
software in our schools. You'll be 
a hero twice! 
The Scarborough System has a complete 
range of programs to stimulate, challenge and 
help you or your children be more produc­
tive-including Your Personal Net Worth, that 
makes handling home finances fast and easy, 
Make Millions, an adult business simulation 
game, and PictureWriter,* a program that 
makes drawing on the computer fun. At your 
dealer's now. 



MasterType™ • Sharpen typ­
ing skills and increase com ­
puter facil ity. MasterType is 
the nation's best-selling edu­
cational program. It's an 
entertaining game that 
teaches typing as it increases 
the keyboard skills needed to 
be at home w ith a computer. 
And there 's a bonus on top of 
this bonus : when we send a 
copy to your local school , at 
your request, your child will 
become even more proficient 
with a computer. 

Our programs are available for: IBM-PC/ 

PCjr, Apple II family, Commodore 64, Atari. 


Run for the Money™ Learn 
to pursue profits in the real 
world by escaping from an 
alien planet. Here's an excit­
ingly different, action-packed 
game of business strategy for 
two players. Your ch i ldren 
will have fun as they learn a 
lot about business. 

PatternMaker.™ An amazing 
software program . It's geom­
etry. It's art. It's great fun. Kids 
can build dazzling patterns 
and learn a lot. PatternMaker 
builds a foundation that can 
be applied to many profes­
sions and crafts. It challenges 
creativity and effectively 
teaches symmetry, color and 
design, and it 's just as much 
fun for grown -ups, too. 

Phi Beta Filer™• New 
for children and adults. Orga ­
nizes lists of addresses, dates, 
insurance and medical rec­
ords, hobbies and collec ­
tions- even school work­
structures quizzes on any 
subject, quickly and easily. 
(Not ava ilable for Atari. ) 

Songwriter™• Kids and adults 
will love making music at the 
computer. Just press a key to lis­
ten, press a key to record, and 
you've started your own compo­
sition. It's a fun way to learn 
about music. And Songwriter 
can be played through your 
stereo or computer. 

• National Education Association 
Teacher Cerli fied Software. r---------------------------· 


I Yes! I want to software a school! 
..Enclosed is the completed warranty cardI 

and sales receipt for the purchase of a 

I ..I Scarborough product. I am enclosing my
I check for $3.50 to cover handling, ship ­
I ping and postage required to send a free 

copy of a Scarborough program to theI 
school listed below. A gift card with my 

name will be enclosed. 


Your Name {for gift card) _________ ____ 


Name of Principal__________ ____ _ 


Name of School________ _______ _ 

Address (school address only)__________ 
City______State___Zip____ ____ 

Software will be sent only to verifiable school addresses. 

Offer Expires Dec. 15, 1984 
Check computer used in school : 

0 Comm. 64 0 Atari 0 Apple II family D IBM 


Check product to be sent to school : 

D MasterType D Songwriter D Phi Beta Filer 


D Pattern Maker D PictureWritert D Run for the Money 
+ Apple only. 

Make check payable and mail to : 

Scarborough Systems, 25 N. Broadway, Tarrytown, N.Y 10591 


C-11-84 



can use the disk drive, whereas the 1541 has 
DOS built in? Do you really think this qualifies 
the Atari as an intelligent drive? 

Jerry Cole 

Good question. An intelligent peripheral is merely 
one with its own microprocessor, making it a kind of 
computer in its own right. Intelligent modems can 
dial phone numbers automatically. Most printers are 
intelligent peripherals. Years ago, a printer couldn't 
even print characters on its own. The computer had 
to turn the daisywheel, strike the character, advance 
the carriage, and perform linefeeds by commanding 
the slave circuitry in the printer. Other "dumb" 
peripherals include the cassette drive, simple 
modems, and most joystick-type controllers. The 
television screen could be considered a dumb 
peripheral. Some computers use one smart drive 
with a controller, then add unintelligent slave 
drives which depend on the smart drive. 

There's no question that the 1541 is more 
intelligent than the Atari drive. The 154f does all 
disk operations on its own. The VIC or 64 merely 
has to give some commands. The original Com­
modore PET was not able to access the disk on its 
own, so a RAM-loaded DOS was impossible, forcing 
Commodore to put the DOS in its 4040 disk drive 
along with the extra RAM and ROM required to 
support the DOS in the drive. It was necessary to 
carry over this technique to the 1541 in order to 
preserve compatibility with PET/CBM 4040 disks. 

The Atari 810 (or the new 1050) drive can only 
read sectors, write sectors, and format disks on its 
own. Nonetheless, there are real advantages to 
controlling the drive from the computer. If there is 
ever a bug in DOS, it's much easier to re-issue a 
new version of DOS than to have to replace ROM 
chips in the drive itself. It's also easier to customize 
and modify DOS when it's in RAM. When the com­
puter controls primitive disk access, far more 
flexibility and even greater speed is possible. For 
example, on the 1541, disk errors must be requested 
from the drive, so it's easy to miss the blinking 
light, then later find your program wasn't saved. On 
the Atari, disk errors are tied right into BASIC. 

On the other hand, no computer memory is 
used up when a 1541 is added to a VIC or 64, 
which is a vital consideration for a SK VIC. The 
only real disadvantage of a RAM-loaded DOS is 
that some memory is made unavailable for other 
programming. 

Electronic Spreadsheets 
What is a spreadsheet? What is it used for? 

Andrew Hansen 

A spreadsheet is a computerized version of a ruled 
notepad like the ones often used by accountants. 
The electronic worksheet consists of a number of 
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rows and columns. A cell, which can hold a num­
ber, a label, or a formula, .is one of the spaces cre­
ated by the intersection of row and column lines. 

For example, a column could be labeled Ex­
penses. Under Expenses you would list a column of 
numbers. The last cell could then hold a formula to 
add up everything in the column, so this sum al­
ways appears in the last cell. The power of 
spreadsheet software derives from the fact that you 
could change any number in the column, and the 
sum would then be updated instantly. And 
spreadsheets offer a wide range of mathematical and 
logical operations. 

In effect, a spreadsheet is an intuitive and 
effective programming language for making calcula­
tions and setting up large, interactive models. Th e 
fact that you can change any value, then see the re­
sults instantly, gives you the ability to efficiently 
play "what if" on a massive scale, as you model 
complex situations. 

Apple ML Disk Access 
I own an Apple Ile computer and do a lot of my 
programming in machine language. One of the 
things I'm currently working on is a program 
that accesses the disk drive from ML using the 
RWTS and File Manager routines in DOS. The 
way to access these routines is to JMP to location 
$3D9 for RWTS or to $3D6 for File Manager. At 
each of these locations is another JMP that goes 
~omewhere in DOS. In Apple's new Disk Operat­
ing System, ProDOS, there is nothing at these 
addresses to JMP to RWTS or File Manager. 
Could you tell me how to access RWTS and File 
Manager from ProDOS? 

Daniel Wilson 
Apple's ProDOS operating system might resemble 
DOS 3.3 when used from BASIC; but, as you have 
dis.covered, it is quite different when used from ma­
chine language. The RWTS ("Read or Write a Track 
and Sector") and File Manager subroutines are parts 
of DOS 3.3, not the Apple Ile, and aren't included 
in ProDOS. Instead, all operating system services 
are requested by calling the ProDOS MLI (Machine 
Language Interface). There are 24 functions that can 
be reques!ed through the MLI, including many of 
the funct.zons performed by the DOS File Manager. 

. Unlike DOS. 3.3, 1!-'hich works only with Disk II 
drives, ProDOS is designed to work with many dif­
ferent disk drives, each with its own method of stor­
ing data. ProDOS organizes data into "blocks" of 
5~2 bytes, which may or may not correspond to the 
size of the sector used by the storage device. The 
MLI contains functions to read and write individual 
blocks from disk, which are barely equivalent to 
R~TS's functions, b.ut these are intended only for 
diagn~st1c and r~pa1r purposes. For ordinary use, di­
rect disk access is not recommended because file 
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PRODUCTIVITY FROM 

CREATIVE SOFTWARE 
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•Preview entire document • Help screens 1111·•"••' ao•·,.....
• Search and replace • Move text 
•Headersand footers 

Creative Writer;• Creative A SPREADSHEETCREATIVE FILER
Filer:· and Creative Calc™- three 

• Unrestricted format • Report writer included PROGRAM THATlow-cost , yet powerful pro­ •Change format after creation •Automatic alphabetizing REALLY ADDS UP.gram s designed to give you the 
most fo r your software do llar. 
All th ree p rograms are inte­
grated fo r more computing 
power. 

HASSLE·FREE 
WORD PROCESSING. 
Creat ive Writer is a word 

processor you can start using in 
just 15 minutes. ow anyth ing 
you do w ith your typewri ter, 
you'll do better and faste r w ith 
Creative Wri ter. It lets you con­
centrate on the words, no t the 
processing. 

Arrange and rearrange 
words or paragraphs at the 
to uch of a key. Compose, edit , 
save, ret rieve and print docu­
ments almost effort lessly. 

• Adjustable aitumn width 
• 12 digit accuracy 
• Menu of commands 

• Mix text and numericdata 
•Within cell editing 
• Flexibility of design 

EACH PROGRAM IS FULL­FEATURED WITH INTEGRATED 
CAPAB ILITIES. CO MMOD ORE 64 '" . IBM PC:" PCjr'" . 
ANO APPLE ''" VERSIONS AVAILABLE. 

PUT YOUR 
FILING CABINET 

ON DISK. 
Store your collection of 

index cards and faded notes in 
the attic w here they belong. 

ow there's Creative Filer-the 
simplest way to organize and 
access all your fil es. 

You can set up and maintain 
virtually any fil e with Creative 
Filer-names and addresses, 
home and auto records, club 
memberships, and inventories, 
all on a computer disk and 
auto mat ically fil ed in alpha­
betical o rder fo r instant access. 
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Creative Cale automates any 
mathemat ical process. 

It lets you ask the "what if' ' 
questions of financial analysis 
more easily than any other 
spreadsheet program in its 
class . 

ALL THREE PROGRAMS 
ARE INTEGUTED 

FOR MORE COMPUTING 
POWER. 

Creative Filer and Creative 
Cale work together w ith 
Creative Writer, allowing you to 
customize documents combin­
ing text , data, and numeric 
tables. 

Ask fo r the first family of 
productivity software for your 
w riting, filing and calculating. 

New fro m Creative 
So ftware. ( 
"Limned 11mc only 
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operations are provided which could do the same job. 
The MLI is called by a JSR $BFOO instruction, 

followed by three bytes of data. The first byte is the 
number of the MLI function being requested, and 
the second and third bytes contain the address of 
the parameter list for the request. These three bytes 
must be placed in your program immediately after 
the JSR $BFOO instruction. The MLI function dis­
patcher increases the return address on the stack by 
three to skip over these bytes. 

Although the MLI performs many of the same 
functions as the DOS File Manager, there is no 
compatibility between the two. ProDOS has a com­
pletely different set of function codes, error codes, 
and parameter list formats. Information about these 
codes, the structure of ProDOS, and lots more, is 
available in the Apple ProDOS Technical Ref­
erence Manual. This publication is available from 
most Apple dealers and is intended for advanced 
programmers who want to use ProDOS from ma­
chine language. 

Commodore 64 Audio Input 
I own a Commodore 64 and have had no prob­
lems with it at all. Documentation of all its fea­
tures is another story. I know that the 64 has ari 
audio input located on the audio/video port on 
the back of the unit. However, I have not been 
able to find any literature on how to access this 
feature. Could you please tell me how to use it? 
What memory locations are affected? 

Kevin Caylor 

The audio input pin is used to mix in an external 
sound source. You can test this by feeding the sound 
output of another 64 into the audip input. When 
mixing in another audio source, be sure it's at the 
same low level as SID chip output. (Feeding in an 
amplified signal could destroy your SID chip.) In­
tended for chaining SID chips together, the audio 
input becomes a kind of fourth voice, and is affected 
by the SID chip's volume and filter settings. Bit 3 of 
location 54295 enables the filtering of external au­
dio. You cannot process sound per se, but you can 
use the SID chip's filter as a simple, programmable 
equalizer which will emphasize or reduce various 
frequencies. 

IBM PC/PCjr BASIC Compatibility 
I would like to know if a .program written for the 
PCjr in Cartridge BASIC would work on the PC 
with a color/graphics adapter and BASICA. 

Richard Bookal 

PCjr Cartridge BASIC is a superset of BASICA, 
which means that it contains all the commands 
found in BASICA plus some new ones. Likewise, the 
PCjr has all the graphics and sound features found 
in an IBM PC equipped with the color/graphics 
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adapter, plus some enhancements. Therefore, pro­
grams written for a PCjr with Cartridge BASIC will 
run on a PC with a color/graphics adapter and 
BASICA only if the extra commands and features 
are not used. 

An example of a new Cartridge BASIC com­
mand is PCOPY. Briefly, this command copies an 
image from one screen page to another. But only the 
PCjr with Cartridge BASIC has this capability. If 
you attempt to run the program on a PC, BASICA 
won't know how to interpret PCOPY and an error 
will result. 

An example of an enhanced feature on the PCjr 
is SCREEN 5, a graphics mode with 320 X 200­
pixel resolution and 16 simultaneous colors. A pro­
gram written for the PCjr using SCREEN 5 won't 
run on a PC equipped with the color/graphics 
adapter, because the PC's 320 X 200 graphics mode 
(SCREEN 1) is capable of displaying only four 
simultaneous colors. 

If you want to write programs on a PCjr with 
Cartridge BASIC that will be compatible with a PC 
and BASICA, you'll have to avoid using all of these 
new commands and features. For your guidance, 
IBM's Cartridge BASIC manual generally states 
when a command is available only in Cartridge 
BASIC. It would also help to acquire a BASICA 
manual and familiarize yourself with a PC outfitted 
with the IBM color/graphics adapter. 

Instant Tl RUNS 
Quite awhile ago I read about a command for the 
Tl-99 / 4A which causes a program to RUN in­
stantly after you hit ENTER. I looked through 
many books and articles and did not find this 
information. Can you help? 

Dorr Wilson 

It sounds like you are describing the pre-scan 
commands available with Extended BASIC. These 
commands (!@P-and !@P+) are documented on 
pages 7 through 10 in the Addendum of the TI Ex­
tended BASIC Manual. 

When you enter RUN on the TI, there is a brief 
pause before the program executes. During this 
pause (most evident with long programs), the com­
puter "pre-scans" the program and sets aside mem­
ory for variables, arrays, and data. 

Only certain instructions in a TI BASIC pro­
gram require pre-scanning. These include the first 
DATA statement, the first use of each variable 
and/or array, the first reference to each CALL state­
ment of any subprogram, all DEF statements (for 
user-defined functions), and all SUB and SUBEND 
statements (and any variables introduced in the 
user-defined subprogram). So, rather than pre­
scanning an entire program, you can pre-scan only 
part of it by appropriately positioning the pre-scan 



BASF QUALIMETRIC™ FLEXYDISKS.­
A GUARANTEED LIFETIME OF 
OUTSTANDING PERFORMANCE. 

BASF Qualimetric FlexyDisks feature a unique lifetime warranty,* firm 
assurance that the vital information you enteron BASF FlexyDisks today 
will be secure and unchanged tomorrow. Key to this extraordinary 
warranted performance is the BASF QuaIimetric standard ... 
a totally newset ofcriteria against which all other 
magnetic media will be judged. 

You can countonBASFFlexyDisks because the Qualimetric 
standard reflects a continuing BASF commitment to 
perfection in magnetic media. One example is the 
unique two-piece liner in our FlexyDisk jacket. This 
BASF feature traps damaging debris away from 
the disk's surface and creates extra space in the 
head access area for optimum media-head 
alignment. The result is a guaranteed 
lifetime ofoutstanding performance. 

For information security that 
bridges the gap between today 
and tomorrow, look for the 
distinctive BASFpackage with 
the Qualimetric seal. Call 
800-343-4600 for the name 
ofyour nearest supplier. 
Visi1 BASFat Comd~ Fa ll , 
Booth 13 2 

* Contact BASF for warranty details. 



commands (!@P+ to turn pre-scan on and !@P­
to turn it off). in many cases, this greatly reduces 
the initial pause. 

Although you can scatter the pre-scan com­
mands throughout your program wher~ nec~ssary,. 
there is a more efficient way to use thzs optzon. Sim­
ply collect all the statements you want pre-scanned 
on one line without regard to syntax and place a 
GOTO at the beginning of the line. This prevents 
the other statements on the line from executing dur­
ing the program run . Here's an example of this 
technique: 
100 DATA 5 
110 GO!U 120 -- X : : Y :: Z 

: : CALL CLEAR CALL SCREEN 

: : CALL CHAH : : CALL HCHAR : : 

CALL VCHAR : : !@P ­

120 CALL CLEAR : : CALL SCHEEN< 14) 

130 CALL CHARC97,"FFFFOOOOF F FFOOO 

0 " ) 
140 	 READ X :: FOR 1 = 1 10 X :: CAL 

L HCHAR<X+I, 10,97,XJ :: CALL V 

CHARl15,X+l.~7.XJ:: NEXf I 

150 READ Y,Z 

160 DATA 10,20 

170 DISPLAY ATC20,5J:Y, Z 

180 FOR l=l TO 1000 :: Nl:XT I 

For other examples using these commands, con­
sult the Extended BASIC Manual Addendum. 

Upgrade A VIC To A 64? 
I have expanded my VIC-20 to 32K. I want to 
know if I can run 64 software on it, because the 
expansion cartridge says, "Expands VIC to C-64 
power." 

Thomas A. Roznovsky 

The VIC and 64 are inherently incompatible ma­
chines. The only similarity in power between a 32K 
VIC and a 64K Commodore 64 is that both ma­
chines would have roughly the same amount of 
BASIC program min~ space. If mem~ry alone. distin­
guished these machmes, the expanszon cartridge 
would suffice. But even though the VI~ and 64 use 
almost identical microprocessors, the vzdeo, sound, 
and input/output hardware are completely different. 
The difference in screen width (22 versus 40 col­
umns) is not a trivial consideration either. The VIC 
and 64 will never be able to run all of each other's 
software. Some BASIC programs that avoid . 
hardware-specific features like sound and graphics 
will, however, run interchangeably on the VIC and 
64. 

Atari Numeric 1/0 
In the course of my Atari programming, I have 
found the need to store numbers on disk with 
BASIC. The Atari PUT /GET commands only 
store numbers from 0 to 255. I'd like to know if 
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there's any way to store larger numbers. 
A. J. Allie 

All input/output war.ks a character ~or byte) at a 
time. When you PUT a number to dzsk, you are 
sending a character in the range 0-255. GET re­
trieves a character as a number from 0 to 255. PUT 
and GET are indeed compact ways to store and re­
trieve numbers in this range, since only one byte is 
needed for what is printed on the sc~e.en as up to 
three digits . One way to store quantztzes . outsz~e the 
one-byte range is to break up a number mto pieces. 
A number from 0 to 65535 can be broken into two 
bytes with a statement like this: 
HlliHBYIC. = INlCNUMBER/2.56J:LOWBYTE= 
NUMBER - HIGHBYTE~256:PUTi1 ,LUWBYll: 
:PUT#l ,HIGHBYTE 

The variable NUMBER (in the range 0-65535) 
is broken into the two variables HIGHBYTE and 
LOWBYTE. You can then PUT these numbers to 
disk as characters. When you want to GET back the 
numbers, use a statement like this: 
GET i 	 1 , LOW B Y T I: : GE T • I , H I G H BY 1 E. : NUMB 
ER = LOWBYTl:+256~HIGHBYIE 

There 	is a much easier way to store and recall 
numbers. This method does not limit the range of 
the number. You can store any number the Atari 
can hold in a variable. Although less memory­
efficient, you merely PRINT# (print-file) the number 
to a file, then use INPUT# (input-file) to read the 
number back. 

PRINT# and INPUT# work exactly like their 
normal BASIC counterparts, but instead of reading 
from the keyboard and writing to the screen, 
input/output is redirected to tape, disk, modem, etc. 
You must always INPUT# the numbers in the same 
order they were written to disk. Additionally, when 
writing the numbers, each number must end with a 
!:arriage return, just as you must use the RETURN 
key to terminate kei;board INPUT. 

You can also PRINT# strings to disk and read 
them back into a string variable. INPUT# can read 
the data written from one variable into another 
variable name. VAL and STR$ can be used to con­
vert strings to numbers and vice versa. Try this 
small program to get an idea of how PRINT# and 
INPUT# work. 

FG 1 0 0 D I M A$ l 1 J , F $ ( 2 0 J : GRAPH I CS 

IM110 PRINT "CCJreate file, or CRJe 
ad file";: INPUT A$ 

MC 1 2 0 P R I N T " E n I e r f i I e n a m e ( 1 n c I u d 

e 0 : f o r d 1 s k " : ? '' o r u s e C : f 
or cassellel";:INPUT F$ 

CM 1 3 0 I F A $ = " R " T H E N 0 P E N # I , 4 , 0 , F $ 

:FOR 1=1 TO 10: INPUT •l;A:PHI 
NT I ,A: NEXT I :CLOSE #1 :END 

H 1 4 0 P R I N T " E n t e r 1 0 n u m b e r s . I' : 0 P E 
N #l,8,0,F$:FOR 1=1 TO lO:PRI 

NT l;:INPUT A:PRINT #l;A:NEXT 

l:CLOSE #l:END 	 © 

0 

http:CHARl15,X+l.~7.XJ
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Today's Computer Caialogs 


Selby Bateman. Features Editor 
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''w hen the going gets tough, the 
tough go shop­

ping" is a tongue-in-cheek, 
modem American proverb 
which reveals a lot about our 
urge to browse, bargain, and 
buy. Of course, shopping, in 
one form or another, is one of 
the oldest and most popular 
customs in almost every society. 

But shopping habits 
changed little until late in the 
nineteenth century, when a few 
astute retailers discovered that 
many people preferred to do at 
least some of their shopping the 
easy way-without trudging 
from store to store, without the 
disappointment of learning that 
their sought-after product was 
out of stock, and without fight­
ing crowds of competing shop­
pers. At the same time, millions 
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Electronic shopping malls 
and on-line storefronts have 
emerged from science fiction 
into reality. You can already 

shop for, compare, order, 
and purchase literally 

thousands of products using 
your home computer. Within 

the next several years 
computer-based shopping 

services will offer far 
more-and increasingly 
sophisticated-buying 

options. 

of people in rural America who 
lived far away from big cities 
simply were unable to shop for 
the things they wanted to buy. 
So retailers like Sears, Roebuck 

& Co. created a multibillion­
dollar business by popularizing 
catalog shopping-comparing 
and ordering products by mail 
and by telephone. 

We're now on the verge of 
another shopping revolution, 
this time made possible by the 
rise of another new communica­
tions system: personal comput­
ing and telecommunications. 
Using your computer as a re­
mote terminal, you can gain ac­
cess to a growing number of 
computer-based shopping and 
banking services. Some exam­
ples are CompuServe, Inc.'s 
Electronic Mall, Compu-U-Card 
of America, Inc. 's Comp-U­
Store, Chemical Bank's Pronto 
Home Information and Banking 
System, and Keycom Electronic 
Publishing's Keyfax Interactive 
Information Service in Chicago. 
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There are also experimental 
videotex systems for home use 
which feature dedicated video 
terminals capable of receiving 
and displaying signals with su­
perior graphics and other ad­
vantages. Knight-Ridder's 
Viewtron system in Miami, with 
its AT&T Sceptre terminal, is 
perhaps the furthest along in 
this area. But major companies, 
including CBS; Sears, Roebuck; 
IBM, and many others are re­
searching the possibilities of on­
line shopping services. 

Although in today's urban­
ized America practically every­
one lives near a big city, 
shopping center, or suburban 
mall, the very popularity of 
modem marketplaces keeps 
alive some of the big advan­
tages of catalog shopping: the 
absence of crowds and traffic, 

and the convenience of buying 
from your own living room. 
Coupled with credit cards, the 
climate for shop-at-home ser­
vices might be even better than 
it was in the nineteenth century. 
Besides that, on-line. stores can 
potentially offer greater dis­
counts if volume is high 
enough, because their overhead 
can be lower. And all shoppers 
have one thing in common­
everyone likes a good buy. 

' 'I believe it's going to .
be a steady, geometnc 
growth as the services 

become available and as the in­
dustry discovers which services 
people want," says Merrill 
Millman, president of American 
Home Networks. Based in Illi­
nois, American Home Networks 
1s scheduled in December to go 

on-line with its American 
People/Link telecommunica­
tions system throughout the 
continental United States. The 
system will be accessible by vir­
tually all home computers and 
will initially feature electronic 
mail service, a party-line com­
munications service, an elec­
tronic bulletin board, and 
games. 

"I think there will be suc­
cess in areas connected with 
user interaction, electronic mail, 
information retrieval, games. 
And merchandise ordering- I 
think that's great," says 
Millman. "Right now on 
CompuServe, for instance, you 
can order from Sears, Roebuck 
& Co., and I think that's 
fantastic." 

In fact, CompuServe, with a 
subscription base of more than 
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Understanding 
Modems 
Sharon Darling, Research Assistant 

While your computer is capable of doing thousands of jobs, 
from functional to recreational, there is one peripheral you 
can buy that will open up a whole new world of comput­
ing-a modem. With a modem, you can communicate over 
ordinary telephone lines with other computers also 
equipped with modems. 

Basically, a modem performs two jobs. At one end, the 
modem transforms the digital information from the com­
puter into analog sounds that can be transmitted over the 
phone line. This is called modulation. The tones sound like 
high-pitched whistles, each blip and beep representing an 
individual bit of data. At the receiving end, the second 
modem translates the analog tones back into the original 
digital information (demodu·zation). Hence the term modem 
(modulator-demodulator). Coupled with terminal software 
that tells your computer how to communicate with another 
computer, a modem puts you in business to tele­
communicate. (For a few more fundamentals, see "Bulletin 
Board Basics" elsewhere in this issue.) 

While the basic job of modems is to serve as signal 
converters and translators, they are becoming more and 
more sophisticated. The new breed of modems can auto ­
matically dial phone numbers, answer phone calls, sign on 
to commercial information services, retrieve data, and per­
form other tasks under program control with no human 
intervention. 

That's not to say that people aren't buying less expen­
sive modems-they are, and in great numbers, says Jerry 
Hussong, director of consumer sales for Anchor Automa­
tion, Inc., a modem manufacturer. "People are buying [in­
expensive modems] and they're having a great time with 
them. Then they come back a couple of months later and 
say, 'Hey, this is nice, but I'm lazy-I want something that 
will automatically answer the phone. ' " 

Besides making modems more sophisticated, modem 
designers and programmers are also trying to make the de­
vices easier to use. They're trying to overcome the intimida­
tion some people feel when they sit down to a desk filled 
with new technology-especially computers and modems. 
But that fear should fade as more people become involved 
with personal computers, manufacturers feel. 

"People are not so much intimidated by telecomputing 
as they are by the whole idea of computing itself," says 
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130,000 computer users, offers 
access to more than 80 mer­
chants through its Electronic 
Mall service. Firms like 
WaldenBooks, American Ex­
press, Commodore, McGraw­
Hill, Microsoft, and American 
Airlines are part of the system. 

The Electronic Mall is open 
24 hours a day, seven days a 
week. The on-line catalog con­
tains not only descriptions of 
each product, but also a "mail­
box" which allows you to query 
merchants for more details. 
Shipping information and order 
forms are also part of the Mall 
system. 

Sometimes, though, as this 
infant industry continues to ma­
ture, the terminology can be­
come more confusing than the 
actual services themselves. For 
instance, terms such as teletext, 
videotext, videotex, and viewdata 
are being used in a multitude of 
ways, some inappropriately, to 
describe how your computer can 
communicate with other 
computers. 

Teletext generally refers to 
the transmission of information 
to your computer screen or TV 
set via a standard broadcast sig­
nal, giving you access to that 
information without letting you 
fully interact with what you see. 
For example, some data base 
services might let you receive 
encyclopedia information. You 
can control what you see and 
the speed at which you view it, 
but you can't ask questions and 
get responses. What you see is 
what you get-basically a one­
way link. 

Videotex-sometimes re­
ferred to as videotext or 
viewdata-is interactive. What 
you see is just a starting point 
for what you can get by using 
your computer to talk to the re­
mote computer, usually a main­
frame system. Thousands of 
people can communicate with 
the mainframe at the same time. 
Examples of these interactive, 
or two-way, videotex systems 
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INTRODUCING OKIMATE 10••• THE FIRST 


The printer in a class by itself. 
It's here! The new OKIMATE IO Per­

sonal Color Printer. The first color 
printer that lets you show off and 
tell all. The printer that lets you 
print all the information you can 
create with your Atari ® or Com­
modore® compute[ But with the re­
markable ability to create original 
drawings and graphics as well. in 
over 26 beautiful colors. 

A class act! The OKIMATE IO gives 
you crisp. clean term papers. school 
reports and homework. Word processing 
capability means everything you do can be 
printed letter quality in minutes. instead of typed 

in hours. OKIMATE IO 
color gives you the op­

portunity to print 
graphs. charts and 
pictures from pop­
ular graphics and 
drawing pro­
grams. OKIMATE 
!O's brilliant color 

means you'll shine. 
every time. 

OK.IMATE 10 feels right at home. 
Anywhere. 

A special PLUG 'N PRINT™ pack­
age lets you plug your new OKIMATE 
IO into your Atari or Commodore 
computer. And print. It's that easy. 
In minutes you'll be printing every­
thing from souffle recipes to 

needlepoint patterns. Party invita­
tions to kitchen inventory. Love let­

ters to gardening directions. At 240 
remarkable words per minute. And not 

just in black and white. but in over 26 
brilliant colors! 

Financial statements will keep you tickled 
pink for very Uttle green. 

If you use your personal computer to keep 
track of mortgage payments. tuition payments. 
balance your checkbook or jump ahead of the 
Dow Jones'. there's good news for you. You'll 
find that the new OKI MATE I 0 gets down to 
business quickly. And easily. 

A "Learn-to-Print" diskette and tape shows you 
how to set up your new personal color printer 
and start printing. A complete OKIMATE I 0 
Handbook will show you how you can take your 
imagination to places it's never been before. 

•Atari is a registered trademark of Atari Inc. •commodore is a registered trademark of Commodore Business Machines. Inc. 
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PERSONAL OOLORPRINTER UNDER $250. 


And while your imagination is soaring. you'll 
be glad to know that your new printer can keep 
right up with it! The new OKIMATE 10 is built 
with the same tradition of quality and manufac­
turing excellence that has made Okidata the 
most respected name in computer printers. 
Okidata craftsmen specially designed and 
engineered the new OKIMATE 10 to be in­
credibly small and lightweight. And they made it 
quiet as a whisper. But their imagination didn't 

stop there. To help you 
and your personal com­

puter keep within 
your personal bud­
get they made the 
OKIMATE 10 
available at re­
tailers everywhere 
for less than $250. 

Something that 
should make 

every personal 
budget tickled 

pink. 

Color your world. 
If you've been playing games on your 

personal computer. now you can 
get serious and still have fun. The new 
OKIMATE 10 is completely com­

patible with a variety of software packages that 
will run on your Atari and Commodore with a 
simple disk drive. Just 
load and you're off 
and running. Plotting 
charts. Designing 
special graphs. 
Creating original 
illustrations and 
pictures. Drawing 
special graphics. 
And printing them 
all beautifully for 
everyone. On most 
kinds of paper. In over 
26 beautiful colors! 

• 
• 



Q: Why do I need a printer? 

A•You might as well ask. " Why do I need 
• crayons?" When it comes to communicating. 

"putting it on paper" is still the best way to get your 
message across. You can have lots of computer 
equipment. but without the OKI MATE I 0. it doesn't 
mean very much. Unless you get your letter. report . 
term paper or party invitation off the screen and 
down on paper. nobody's going to see it.• 
A• 

What makes the OKIMATE IO better thana • any other printer? 
Because the OKIMATE I 0 is unlike any other 

• printer. First. it prints in COLOR. Up to 26 
beautiful colors. Second. it prints up to 240 words a 
minute. so quietly you can talk in a whisper right 
next to it and still hear every word! And third . it 
prints letter quality. every time. 

Q: What about graphics and pictures? 
•The OKIMATE I 0 does it all. Graphs.A • charts. symbols. pictures. illustrations. 

and special drawings! Wi th a compatible 
drawing package. anything you create 
on your screen can be printed in full 
color. a disk drive is required for 

color screen printing. 

Q: What kind of paper can I use? • Just about. any kind of smoothA • paper you want. From contin­
uous feed computer paper to single 
sheets. From mailing labels to plastic 

·. acetate for overhead transparencies. 
·• the OKIMATE 10 prints crisp. clean . 

colorful images you 'll be proud to 
send to friends. teachers. 

business associates. or frame 
and hang right in your own 

living room! 
\ 

Q: Is the OKIMATE IO easy to use? 

A• As easy as "PLUG 'N PRINT! " 
• No other printer is easier to use than the 

OKIMATE I 0. Connecting the printer to your Com­
modore or Atari computer is. literally. a snap. The 
exclusive PLUG 'N PRINT package snaps into the 

printer. One cable connects it di rectly to 
your computer or disk/tape drive. Turn it 
on and you're in business. Once your 
OKI MATE I 0 is up and running. the 

" Learn-to-Print" software program (incl uded) 
teaches you printer basics- the "Color Screen 

Print" disk (also included) automatically prints 
everything on the screen in a single stroke. As a 
matter of fact. most of your printing can be done 
with just one command. 

Q: What's the printer like in operation?• In one word: easy! In-A • credibly easy! The rib­
bon comes in a "Clean 
Hands" cartridge. So it's as 
easy to change as the tape in 
your audio cassette player. 

Q: What about reliability? • Okidata has built the reputation of its com-A • plete line of printers on quality . dependabi lity 
and rugged construction. The OKIMATE 10 is no ex­
ception. Don 't let its light weight and compact size 
fool you . This printer is not a toy. It's a workhorse. 

Available at retailers everywhere. 





just because I love it isn' t 
enough to make me go and 
spend money on it. And a lot of 
consumers feel the same way." 

The AT&T Sceptre tem ,illal 
required by the Viewtron se1 vice 
costs subscribers $600 eaLh. 
Though quite sophisticated, the 
terminal can be used uJLiy \.\·i i·h 
the Viewtron systen1 it::;~i f 1 1·u: 
Sceptre is essen tiaii y a v icieL•ttx 
graphics decoder which lets the 
transmitter send high-resolution 
graphic images rather tha11 the 
all-text or blocky cu1i. q.1u te·, 
graphics available un rn11-ven­
tional computer-based shoppi11g 
services. 

While services such as 
CompuServe tap into a base of 
subscribers who already own 
computers, the hardware re­
quirements · for Viewtron and a 
few other videotex systems 
mean hefty expenditures of 
money to get started. The 
tradeoff, of course, is that with 
Viewtron an advertiser can 
present you with high-quality 

images not yet possible through 
a system like the Electronic 
Mall, which depends primarily 
on text to sell its products. 

"The Sceptre terminal being 
sold in Miami now will never 
see the light of day outside of 
Florida," says Gary Arlen. 
"AT&T admits that. The Model 
One, as they call it, is very 
limited-expensive, dumb, it 
doesn't do very much. At the 
same time, a lot of software for 
Commodore computers-as low 
as sixty bucks for a Commodore 
and typically two hundred to 
two hundred and fifty bucks for 
an IBM PC-does the same 
kind of thing. The only problem 
is that the software doesn't fully 
implement the NATLTS proto­
col-the presentation-level pro­
tocol that the system operators 
are using. 

"The problem with that," 
explains Arlen, "is that the soft­
ware may only have a color pal­
ette of eight or sixteen colors, 
depending on the board that 

you have to put in your PC. If 
someone wants to advertise 
something and they want to dis­
play their logo, which is in 
Kodak Yellow, and the software 
or the board can't display that 
particular shade of yellow, the 
advertiser loses interest in offer­
ing his material on that system. 
So, obviously, the Sceptre termi­
nal is dedicated to overcoming 
that problem." 

What results is a classic 
Catch-22 situation: Advertisers 
won't advertise unless they can 
display their products in a so­
phisticated fashion; system op­
erators can't produce that signal 
yet without charging subscribers 
for expensive terminals; and 
consumers aren't willing to pay 
that much. 

W hat will solve this prob­
lem in the next few 
years and allow a 

greater proportion of the popu­
lation to take part in advanced 
on-line shopping is the develop­



ment of cheaper, more flexible 
hardware and software. 

"The most exciting things 
are those things coming from 
the electronic imaging world," 
says Arlen. "There are a lot of 
folks at IBM, Wang, and DEC 
[Digital Equipment Corporation], 
almost everywhere, working on 
new imaging systems to present 
photographic quality images 
rather than the computer 
graphic images. 

"You start doing this with 
the AT&T concept-that is, with 
a box, hopefully cheaper, that 
can be used in connection with 
a standard TV set. Or more 
likely-and this is really the 
key-the digital TV sets that 
will be coming into the market 
next year," Arlen adds. "By the 
time the price comes down a lit­
tle, and people start buying 
them-that's three or four years 
away-the equipment will then 
be out there to display the kinds 
of things that electronic market­
ers want to display." 

Despite the so-called high­
resolution graphics available on 
today's personal computers, 
notes Arlen, when you try to 
display a picture of the latest 
Paris fashion, it still looks too 
much like a dress made out of a 
child's Lego blocks. Even the 
Sears, Roebuck catalogs of 80 
years ago could plug their prod­
ucts with better pictures. 

In the long run, then, to­
day's text-based shopping ser­
vices will give way to newer 
technologies. 

"I'm impressed with what 
CompuServe and CompuCard 
have done, but that isn't for 
everybody," says Arlen. " It's 
worse than looking things up in 
a catalog. It's not as easy as flip­
ping through pages and compar­
ing prices. 

" If you know you want to 
buy a digital watch, say, Seiko 
model LX2271, or whatever, 
and you know the model num­
ber, you're presented with an 
array of model numbers. But if 

you have to start reading and 
comparing which has the larger 
readout, which has the light on 
it, which has a videogame on it, 
you lose the value [of the 
system]." 

In spite of the limiting factors 
which Arlen, Weissman, and 
others mention, they nonethe­

less have great expectations for 
the future of videotex. As with 
most types of computer technol­
ogy, rapid advances seem to go 
hand-in-hand with dwindling 
prices. 

And response to the new 
on-line systems has so far been 
quite good, says Robert 
McBride, a senior vice president 
with Chemical Bank's Pronto 
Home Information and Banking 
System, based in New York. 

"We just hit the 10,000­
subscriber mark toward the end 
of July, and the rate of new 
signup has continued at a very 
good pace," he says. "We are 
actively pursuing now the 





The next investment 

inyourPC


should De asmall one. 


Free software catalog direct from IBM. 
The people who brought you your personal computer now bring you a catalog of 

programs to make it even more useful. It's The Directory of Personally Developed Software 
and it's direct from IBM. 

You'll find new programs for business, personal productivity. education. entertainment, 
and graphics. There are scientific and engineering programs. Even programs for 
programmers. All the software was written by IBM people or members of their families. 
People who go about their programming with a special kind of enthusiasm. 

Half the programs are under $20. Some are as little as $14.95. But even the $150 
programs are exceptional values. And although the catalog itself carries a $4 cover price, it's 
yours free if you order before December 31, 1984. Just fill out the coupon below or call: 

1-800-IBM-PCS\V 
In Alaska or Hawaii.1-203-2374504. 

One of the best investments you make in your PC may be the smallest. 
r------ -- -- - - - -, 

Personally Developed Software 
Post Office Box 3266 
Wallingford, Ct 06494 
Please rush me my copy of The Directory. 

ame _________________ 

Address _______________ _ 

City __________ _______ 

State ___________ Zip _____ 
_______ _JL ____ _ 



OUR ARCADE GAMES 
WE BROUGHT 

Ba lly Midway 's Spy Hunte r put s 
you in the drive r 's sea t of the hottes t 
machine on four wheels. You 're 
afte r enemy spies. The situa tion is 
life and death. You'll need every 
weapon you've got - machine guns, 
a nd guided mi ss iles, oi l s licks and 
smoke screens. But the enemv is 
everywhere. On the road, in the 
wa ter, even in the a ir. So you ' ll have 
to be more than fas t to stay a live in 
Spy Hunter. You 'll need brai ns and 
guts, too. 

Do you have what it takes? 

Ba ll y Midway's Ta ppe r would like 
to we lcome you to the fas tes t game 
in the unive rse. 

You're serving up drinks in some 
of the craziest places you've ever 
seen. And the se rvice better be good, 
or else . You'll work your way 
th rough the wild Wes tern Sa loon to 
the Sports Bar. From there to the 
slam da ncing Punk Ba r and on in to 
the Space Bar full of customers who 
are, litera ll y, ou t of th is world.1 

Are you fas t enough to play Tap­
per:> If you have to ask, you probably 
already know the answer. 

Ba lly Midway's Up 'N Down by 
Sega. In thi s game, a crash is no 
acc ident. 

In fact, it 's the whole objec t of the 
game. You 'll race your baja bug ove r 
some of the wors t roads south of any 
border. Leap dead end s, gaping ca n­
yons and oncomi ng traffic in a s ingle 
bound. And if a nyone ge ts in you r 
way, crush 'em. 

Crashing, bashi ng Up ' Down. It 's 
one smash hit that rea lly is a smash. 

The #I Arcade Game of 1984. Nom inated as Most lnnm·ative Coin-Op #I Arcade Hi t. PlavMetcrConn:rsions Pol l. 
Game of 1984 by Elec:1ru11ic Ga111es magazine. 8/1/84 . 



WERE SUCH BIG HITS,
THEM HOME. 

Sega's Congo Bongo rocked the 
home game world when it shot up to 
Number 3 on the Billboard chart 
this summer. 

And nmv it 's available for even 
more home systems. So check the 
cha rt a nd get ready for jungle act ion . 
You' ll pursue the mighty ape Congo 
up Monkey Mounta in and across the 
Mighty River. Do battle wi th dan­
gerous jungle creatures. Ride hip­
pos, dodge charging rhinos a nd try 
to avoid becoming a snack fo r a 
ma n-ea ting fi sh. 

Congo Bongo. It's fast and it's fun. 
But be careful. It's a jungle in there. 

Arcade and Home Smash. Hit 113 on Billboard 
magazine 's Top Video Games survev. 

Sega's Zaxxon. If you haven't 
played Zaxxon, you must have been 
living on another planet for the past 
few years. 

And now the ultimate space com­
ba t game is ava ilab le for even more 
home sys tems. You 'll p ilot a space 
fighter th rough fo rce fields and ene­
my fire on your way to do battle with 
the mi gh ty Zaxxon robot . Countless 
others have gone befo re you in thi s 
Ha ll of Fame game. But this time 
your li fe is in your own hands. 

Zaxxon killed them in the arcades. 
But compared to what it will do to 
you at home, that was child's play. 

One of only ten ga mes e\·er to make Elecironic 
Games' Hall of Fame. 
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Atari 2600 
cart ridge NEW NEW NEW 

.! 

Atari 5200 
cart ridge NEW 

Atari 
Computers* 
cartridge NEW NEW NEW NEW 

Atari Computerst 
diskette NEW NEW NEW 
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ColecoVision & 
ADAM cartridge 

,/ 
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,/ 
NEW NEW 

,/ 
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,/ 

Commodore 64 
cartridge NEW NEW NEW NEW 
Commodore 64 
diskeu e NEW NEW NEW NEW 

,/ 

App le II , fl e, Ile 
d iskette NEW NEW NEW NEW 

./ 

IBM PC 
d iskette 
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** 
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* 
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* 

NEW 

Publbht•d by Scga Enterpri ses, Inc . 

./ Publ bhcd by Datasoft . Inc under license fron1 Scga 


En1crprisc:,, lnc: . 

.I Publi shed b\' Coleco Jndu:,trie:,, Inc. under licc.:nsc 


from Scga Enterprises, Inc . 

./ Publi shed by Synapse Software Corporation under 


license from Sega Enterprises, Inc. 

'A1ari 400. 800. 600XL. BOOXL and 1200XL. 
(Congo Bongo can ridge: 400. 800 and 800XL.) 
tA wri 800. 600X L. 800XL and 1200XL . 
..Also availabk fur !BM PCjr 

All new games arc sched uled to be in your stores for 
Chris11nas. Choc k \"Our loca l <lea I er. 
© 1984 Scga En1crpri ses. Inc. 
I Number of game levels varies on cartridges for Atar i 
and Commodore sysle ms. Alari . 2600. 5200. 400. 800. 
600X L. 800X L. and 1200XL are ira<lcmark s of A1a ri 
Curpora1ion. Commodore 64 is a trademark of Com· 
modorc Elci.:t ronics, lnc. ColecoV is ion Jnd ADAM arc 
1rndcmarks uf Coleco lndus1 rics. Inc. Apple. II. lie. a nd 
l ie an.· trmlcmarks of Apple Compute r. Inc. I BM. PC nnd 
PCjr arc 1rnd~marks of Interna tiona l Business Mach ine~ 
Corp. UP ·N DOWN is a 1rademark of Scga En1crpriscs. 
Ltd .. rnanuf ac tured under license from Sega Enterprises. 
Lid .. Ja pan. Videogame copyright © !983 Sega Ente r· 
prise . Li d. BALLY MIDWAY is a irademark of Bally 
Midway Mfg. Co. Package and program copyrigh1 0 1984 
Scga Emcrpriscs , Inc. TAPPER and SPY HUNTER arc 
1radcmarks of Bally Midway Mfg. Co. Videoga m<' 
cupyrigh1 © 1983 Bally Midway Mfg . Co. All righ1s 
rc~crvcd . ZAXXON is a trademark of Sega Enicrpriscs. 
Inc. Copyrigh1 © 1984, Sega Emcrprises. lnc. CO ).IGO 
BONGO is a 1rademark of Scga Emerpri.scs , Inc. 
Cupyrigh1 © 1983. Sega Emcrprisc . Inc. 
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M. first glance, they look like funny 
creatures right out of a computer game 
shoot 'em up. But underneath the funny 
surface, they represent one of the most 
serious approaches to home education 
you've ever heard of. 
INTRODUCING SPROUT" SOFTWARE. 

GAMES THAT TEACH. 
These amazing teachers are 

called Tink and Tonk. They come from 
Sprout. Software for·kids 4 to 8. 

The beauty of Sprout is how we 
balance entertainment with a healthy 
dose of education. 

While kids are having fun at home, 
they're reinforcing what they've learned 
at school. Things like the alphabet, spell­

ing, vocabulary, counting, adding, and 
pattern recognition. 

You'll also like how Sprout prevents 
boredom. Our games grow up, instead 
of wear out. As kids get older, the game 
gets harder-with many variations 
and many decisions to 
make. 

Sprout didn't 
learn how to do all this 
overnight. You see, 
vve've got a hundred 
years of experience to 
lean on. (Our parent 
company is SFN, 
the country's #l text­
book publisher for 

elementary and high schools) 
We've also got the exrierience of 

Mercer Mayer, who has written or illus­
trated 80 children's books. He dazzles 
kids with ideas and pictures that keep 
them coming back for more. 

So letTINK!TONK!'" software teach 
your kids. And when they play at the 
computer, they won't be playing around. 
They'll be learning something. 

~j])1C1@~
Games that grow up.

Instead of wear out. 


TINK'TONK1c:halacte<s ·~ 1983 TINK TONK. Ire. AJI nghts reserved. TINK'TONK1 is a Uademark of TINK TONK. Inc. Spiout is publ•shed Oy Mndscape Inc, Na< thbroo< U 60062 



According to dozens of recent 
magazine and newspaper arti­
cles, some psychologists are 
worried that personal computer 
hobbyists are spending so much 
time with their computers that 
they're becoming isolated from 
other people and the outside 
world. 

But ironically, communica­
tion with people in the outside 
world is the focus of a fast­
growing application for personal 
computers today: telecomputing. 
Electronic Bulletin Board Sys­
tems (BBS's) are providing a fo­
rum for new friendships and the 
exchange of information be­
tween computer owners. And 
it's a forum not bounded by 
neighborhoods or physical dis­
tances. BBS's offer free public­
domain software, technical 
assistance, and contact with 
people across the street or 
across the country. 

With the addition of a 
modem and a simple terminal 
program, a personal computer 
can help foster, rather than 
hinder, communication. 
46 COMPUTE! November 1984 

A Grassroots Movement 
If you've ever logged on to a 
major information service such 
as CompuServe, you were prob­
ably overwhelmed by the 
wealth of menus and features 
available. A BBS is not nearly 
that sophisticated, but consider 
this: Most are operated by aver­
age people out of their homes, 
on equipment they purchased 
themselves or with a local user 
group. 

The earliest BBS's came on­
line in the late 1970s. Many 
served as information boards for 
fledgling user groups. Club offi­
cers would post important mes­
sages and meeting notices, and 
store public-domain software for 
members to download. Some 
computer stores also set up 
BBS's to allow customers easy 
and up-to-date access to prices 
and inventory information. And 
a few people-people who were 
willing to devote their computer 
system and a lot of time­
started boards simply because 
they enjoyed making it easier 
for computer owners to get in 

touch with each other. 
Hundreds of boards have 

come and gone since those early 
days, but hundreds more remain. 

* * * 
john Semenek, a Chicago, Il­

linois computer programmer/ 
analyst, bought an Atari 800 a 
couple of years ago. Intrigued by 
its sound and graphics capabili­
ties, he joined a local user group 
and started looking for Atari bul­
letin boards in the Chicago area. 

He found only one. Now 
there are at least 20 in that met­
ropolitan area alone, and 
Semenek's is one of them . 

"I started it as a service to 
our user group, though it's not 
limited to those people," he says . 
"It really extends the usage of a 
home computer." Semenek esti­
mates that if someone normally 
spends five hours a week with 
their home computer, buying a 
modem boosts that figure by about 
300 percent. 

* * * 
If you made a printout of 

all of the BBS phone numbers 



THERE'S A COMPUTER BORN EVERY MINUTE.•. 


·GIVE IT A HOME. 

For those with a large computer family the CS-2748 gives you all the room you 

For $89.95 with the CS-1632 you can house your computer. need for your computer. monitor. printer. peripherals. software. etc. at a price 
peripherals, and accessories without spending a fortune. that's hard to believe: S299.95. 

The CS-1632 computer storage 

cabinets compact yet functional 

design fits almost anywhere 

while housing your computer 

monitor. joysticks, software. 

books and peripherals all for 

only $89.95. 

The slide out shelf puts the 

computer at the right height and 

position for easy comfortable 

operation. 

The fold up loclQng door keeps 

unwanted fingers off the key 

board when not in use. 

To storejoysticks just turn them 

upside down and slide them into 

the inverted storage rack. 

Twist tabs on the back ofcenter 

panel allow for neat concealed 

grouping of wires, while power 

packs rest hidden behind center 

panel on shelf. 

The slide out software tray 

has room for 14 cartridges or 

cassettes and up to 30 diskettes. 

Most brands ofsoftware will fit 

between the adjustable parti· 

tions with a convenient hook for 

the spare key at rear. 

Stand fits Atari 400 & 800. 

Commodore64 & Vl.C 20. 

TI 99/4A and TRS-80. 

Cabinet dimensions ovet"all 36" 

high x 33·718" wide x 16" deep. 


To order CS-1632 send $89. 95 to:. To order CS-2748 send $299.95 to: 

P.O.Box446 
West Lynn, Olt 97068 
For Fast Phone Orders Call Toll Free l-aocl-547-3100 
Inside Oregon Call (503) 635-6667 

Name------------------------~ 

Address ~-----------------------­
Qty _____________State _ ____Zip---­
Quantity ___ CS-1632 Quantity. ___CS-2748 

0 Golden Oak Finish O Natural walnut finish 
O My personal check, cashiers check ormof!:ey order is enclosed. 
0 Bill myVISA°* · Exp. Date _ 
O Bill my MasterCard # Exp. Date __ 
O Please include freight charge on myVISA or MasterCard. 

Card Holders Signature - ---------------- ­
lmmedla1e~ifonS1odt.l£no1, allow3-4wttksfor deliwry. lfpenonolchedussen1allowaddmonal 
2 wed<s CS-1632 ships UPS lie;glu collcr:t from~J!On.pi -2748slupsbyuuckfrqllt a>llut trom()regon. 
Pli«s subjecr to change. Shipment subj«t to ava.labdi!\i. 

loch IM CS-1632 and CS-2746slvp unassanl:>led 111 iwocartons Ass=lbly requJrtS only a~­

hamma, and a few minutes ofyour~ 


Choia in simulmtd woodgrain ofwarm aoldon oalc or nch l'l.1lWlll wUiut linish 


The two slide-out shelves put 
the keyboard at the properoper­
ating height while allowing easy 
access to the disk drives. 
The bronze tempered glass door 
protecting the keyboard and 
disk drives simply lifts up and 
slides backout ofthe way during 
use. 
Twist tabs on the.backofthe 
center panel allow for neat con­
cealed grouping ofwires while 
a convenient storage shelf for 
books or other items lies below. 
The printer sits behind a fold 
down door that provides a work 
surface for papers or books 
while using the keyboard. The 
lift up top allows easy access 
to the top and rear of the printer. 
Aslot in the printer shelf allows 
for center as well as rear 
feed printers. 
Behind the lower door are 
a top shelf for paper, feeding the 
printer. and a bottom shelf to 
receive printer copy as well 
as additional storage. 
Stand fits same computers 
as the CS-1632 as well as the 
Apple Iand II. IBM-PC. Franklin 
and many others. 
The cabinet dimensions overall: 
39-J/2" high x 49" wide 
x 27" deep. 
lteyboard shelf20" deep x 26" 
wide. Disk drive. shelf 15-34" 
deep x 26• wide. Topsbelffor 
monitor 17" deep x 2r wide. 
Printer shelf 22" deep x 19" wide. 





rams for Id that 
~are, Dickens and 
re loved. 

If they were starting out today, this 
is what they could start with. Pixelwerks. 

THE OTHER WAY 
TO DRAW AND WRITE 

Instead of a brush and canvas, a 
pen and paper, they'd create on a com­
puter. Because Pixelwerks is the first 
medium that can keep up with their 
imaginations. 

MR. PIXELS 
PROGRAMMING PAINT SET 
With Mr. Axel's Programming Paint 

Set,da Vinci (or any 8-year old) could do 
more than paint a picture. He could also 
enlarge it, repeat it, move it around, and 
change colors. Instantly. 

And at the same time, he 

BANK STREET STORYBOOK 
Dickens wouldn't be able to keep 

his hards off Bank Street StoryBook by 
George Brackett. 

Not only could he write his own 
story, but he could also ii lustrate the 
scenes and characters he sees in his 
mind. 

MR. PIXEL.S CARTOON KIT 
Maybe Al Capp wouldn't be satis­

fied with cartoons that just sit on the 
page after he tried Mr. Pixel's Cartoon 
Kit. Because he could make his car­
toons come to life by animating them. 
His characters could move around, and 
even react to each other. 

Every kid has a touch of creative 
would be developing his programming genius buried inside. The job of 


skil Is. Painlessly. 
SHOW DIRECTOR 

On the other hand, Shakespeare 
would love to play around with Show 

Director. 
He'd use it to create plots 

and think up one scene after an­
other, and he'd get a big cast of 

characters, lots of backgrounds, 
props, and musical sound effects to 
act them out. 

Axelwerks is to 
bring it out, with 
more features, 
more options and 
more flexibility than 
other programs. 

In short, we supply the tools. Kids 
supply the imagination. 

Dtl+ - PIXELWERKS 

A•eCY.f!fks 1'j, oub•Y-.eo b'f M.nascaoe. Inc, 3444 D.rdee Roaa . f>O ttaooi.. ll 6CX:62 For rrote f"ltorma 10'\ call I 800·22l·98St n l llns 1·80'.J 942 73 15 
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FANTASTIC LOW PRICES ON 

BASF 

"'"m.... QUALIMETRIC "•·m•"• 

DISKETTES! 

BASF OUAUMETRIC DISKETTES have a lifetime 
warranty and are packed in plastic storage cases. 
TYVEK sleeves. reinforced hubs , user ldentiflC8tion 
labels and write-protect tabs inducted. 

S139ei~~D .S 189ea
514

Oty. 20 DSDD Oty. 20 

SOFT SECTOR ONLY! 

3M HEADCLEANING KITS 
Stop swearing and start cleaning. This non-abrasive 
cleaning kit has everything you $18 00 + Sl.50 
need lor 30 applications. • Shpng 

AMARAY MEDIA·MATE 50: A 
REVOLUTION IN DISKETTE STORAGE 

Every once in a while. someone takes 
the simple and makes it elegant. This 
unit holds 50 5 v.- diskettes. has 
grooves for easy stacking. nipples to 
keep diskettes lrom sf1pping and 
several other features We hl<e rt . 

$10.95 •• ·~ 

DISKETTE 70 STORAGE: 
STILL A GREAT BUY 

Dust-free storage for 70 5 v,· disk· 
ettes. Six dividers included. An excel· 

lent value. $11.95 ·~~ 

DISK CADDIES 
fhe original flip-up holder for 10 5v.­
diskettes. Beige or grey only 

$1.65 ea&,~ 

PRINTER RIBBONS 

AT BARGAIN PRICES! 


Brand new nbbons produce<1 10 manufacturer's specs 
Epson MX-70/80 $3.58 ea 25 Shpng 
Epson MX-100 $6.99 er • 25 Shpng 
Okidata Micro 83 $1.48 ea - 25 Shpng 
Okidata Micro 84 $3.66 ca • 25 Snpng 

Shipping: 51<' DISKElTES--Add SJ 00 per 100 0< fe NO! 
dlskettes Other Items: Ade : h1ppng Charges as shown m 
add1hcw1 to clskelte !'.hlpptng charges Payment: VISA and 
MASTERCARD 3CCCpled COD orders only, sad $3 00 
handling ,..hargc Te:"'!· lll1no1s ·~s 1den 1 s l"Jnly, add B~. 
sale~ ta1 

.=o R :>R OERS OML'r . 

1-·800 .. 621 -6827 
llf \ 111 1 rt0'~ •.31 ~. 01\4 -2788) 

INFOR M A ION & INQUIR IES: 

1-312-944-2788 only! 
HOURS. 9AM · SPM Cenlral 11me. 


Monday - Friday 


WE WILL BEAT AN Y NATIONALLY ADVERTISED PRICE 

ON THE SAME PRODUCTS AND OUANTITIESI 


DISK WORLD!, Inc. 
Su ite 4806 • 30 East Ibo; S roe • Ch109c llhno•· <;()61 

DISK Authonzed Resener 
Information Processing ': BASF

WORLB! Media 

Bulletin Board Basics 
Gregg Peele, 

Assistant Programming Supervisor 


When you press a key to send a character from your com­
puter to another system, you set in motion a series of 
events. 

First, your terminal software-the program that tells 
your computer how to communicate with another com­
puter-sends the character to a device called a UART, 
which stands for Universal Asynchronous Receiver 
Transmitter. (The VIC-20 and Commodore 64 computers do 
not have a UART. Instead, they use special built-in software 
to emulate a UART.) The UART breaks the eight-bit byte 
that makes up the character into a serial stream of eight 
sequential bits, then adds special bits to the character. Start 
and stop bits are added to signal the beginning and end of 
the byte (character) being sent, and the parity bit is altered 
to allow any transmission errors to be deteded. There are a 
couple of different systems for this error-checking, or parity­
checking. Like most other factors in telecommunications, the 
most important thing is not which type of parity you use 
(you don't have to use parity at all), but that both the send­
ing and receiving systems agree to use the same type of 
parity. 

All the bits are then sent to the modem, which converts 
them from their digital form into analog tones which a tele­
phone can transmit. A tone of a certain pitch represents a 
binary 0, and another tone represents a binary 1. Following 
the Bell 103 standard for modem protocol-the specific rules 
of the road for communications-both of these pitches are 
within a specific range determined by whether your modem 
is set to originate or answer a transmission. If you are link­
ing to a bulletin board system (BBS), you should set your 
modem to originate. Bulletin board systems normally set 
their modems in answer mode. Modems use one set of fre­
quencies to listen and another set to talk. That's how a com­
puter can use a single telephone line to both send and 
receive. 

The receiving computer's modem translates the analog 
tones back into digital data, which the BBS program uses to 
control some function or print a character on the system op­
erator's (sysop's) screen. If the two computer systems are in 
full duplex mode, then the characters are echoed back to the 
sender from the receiver. These echoed characters are then 
printed on the sender's screen. 

In half-duplex, the characters sent are automatically 
printed on the sender's screen before being transmitted, but 

listed on the People's Message 
.,er•1ice of Santee, California 
6i9 561-72 77), the list would 

1 c:tre tch nnt to about the length 

of a good Carl Lewis long jump. 
The list includes many 

machine-specific boards; that is, 
boards that cater to the special 



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 11 , 
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 perlonnance, combined with your skill on the track, 
will determine the winner. 

A split screen show~ 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 II because auto racing 
is not a solo sport. 
One or two players: joystick con/rolled. 

Striltegy 6ilmes tor the AcUon·6ilme Plilyer 



SOFT SECTOR ONLYI 

MINIMUM ORDER: 20 DISKETTES 


These are factory-fresh 3M diskettes packed 1n boxes 

of 10 with Tyvek sleeves. reinforced hubs . ldent1flca­
t10n labels and wnte-protect tabs 

Add 5% for orders less than 50on511o· only. 

, LIFETIME WARRANTY! 
ON ALL 3M SCOTCH DISKETTES! 

SUPER SPECIAL! 

Order 50 3M Scotch Disk­
e11es on 1his special otter and 
you can get an Amaray Media 
Mate 50 for only $9 .99 
(shipping included) Normally. a 
$14 95 retail value, this is one of 
the best designed disk storage 
units we ve seen Speoal slOts 

and ndges lor stacking A great buy. 

With 50 3M Scotch 5 V.- D1ske11es $9.99 
Ordered alOne· $10.95 r $2 .00 Shpng. 

e· 3M Scotch Diskettes 

9· SSSD S2.05 ea a- SSDD S2.50 ea 


9· DSDD . $3.10 ea 


SOFT SECTOR ONLYI 

MINIMUM ORDER 9• DISKETTES: 20 


3M HEADCLEANING KITS 

PAINTER RIBBONS 
AT BARGAIN PRICESI 

Brand new nbbons produced to manufacturer's specs. 
Epson MX-70/80 $3.58 ea • 25 Shpng 
Epson MX-100 $6.99 ea • 25 Shpng 
Ok1da1a Micro 83 $1 .48 ea • 25 Shpng 
Okldata MICIO 84 $3.66 ea • 25 Shpng 

Shipping: 51.- DISKETTES-Acla SJ 00 per 100 or fewer 
O•skettes 8' DISKETTES-Acld $4 00 per 100 0< fewer 
d15keHes Other Items: AOO sn1ppng cnargos as shOwn in 
add111on to diskette sh1pp;:ng cnarges Payment: VISA and 
MASTERCARD accepreo COD oraers only. add $3 00 
handhng charge Taxes: ll1tno1s resioents only. ado 
8°0 sales t.D 

FOR ORDERS ONLY: 

1-800-621-6827 
(In llhn01s· 1-312 -944-2788) 

INFORMATION & INQUIRIES: 

1-312-944-2788 only! 
HOURS: 9AM - 5PM Central Time. 


Monday - Friday 


WE Will BEAT ANY NATIONALLY ADVERTISED PRICE 

ON THE SAME PRODUCTS AND QUANTITIES! 


DISK WORLD!, Inc. 

Suite 4806 • 30 East Huron Stree1 • Chicago llhno1s 60611 
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communication is only one-way; characters are not echoed. 
I 

Full duplex is considered best since, with half-duplex, there 
is no direct way to tell whether the other system is receiv­
ing you. Full duplex lets you know immediately if your 
connection is working correctly. 

Just as communication between humans requires a 
common language, the language of computers must be 
agreed upon by both parties. ASCII (American Standard 
Code for Information Interchange) is a standard code 
representing each letter, number, and punctuation mark, 
plus a few common control keys. The Commodore 64, VIC, 
and Plus/4 computers use a modified version of ASCII. To 
access an ASCII BBS system with these computers, you 
must have a terminal program which translates the normal 
Commodore codes to ASCII. 

Even with such a program, certain incompatibilities 
may exist between systems which use ASCII. For instance, 
BBS systems may offer an option for an extra linefeed with 
each return character. If your terminal program includes a 
linefeed (moves the cursor down a line) when you hit RE­
TURN, you won't need the extra linefeed. Other characters 
may also cause problems. The delete character, for instance, 
which is usually CHR$(127), may be CHR$(20) or even an­
other character on some systems. Hopefully, your terminal 
program will allow you to alter the characters sent and re­
ceived so you can match the computer you're communicat­
ing with. If you have questions about the codes used with a 
particular system, leave a note for the sysop. Most sysops 
are technically proficient and are glad to help you make 
your system work with their BBS. 

Transferring programs and other files over the phone 
lines (uploading/ downloading) i~ one of the most useful 
functions of BBS communications. This can be a complex 
procedure, often requiring a special terminal program de­
signed specifically for a certain type of BBS. These programs 
are designed to compensate for noise in phone lines which 
may garble characters. 

Often, to insure accuracy, a checksum is added to each 
block of transmitted data. The checksum indicates whether 
a bit has been scrambled during transmission. If an error oc­
curs, the data is sent again. This process is repeated until 
the entire file is successfully transferred. 

The two communicating computers handle all of this 
automatically. Such communication between two computers 
without human intervention is called handshaking. In this 
case, handshaking lets each computer know if the blocks of 
data were properly sent and received. 

Since there are several different file transfer schemes, 
be sure that your particular program is compatible with the 
BBS you're calling. Again, the sysop can help you decide on 
the appropriate program to use with the BBS. 

interests of people with Apples computer you have, you can ac­
or Commodores or Ataris or Tis cess any of these boards, but 
or IBMs or Radio Shack comput­ you won't be able to download 
ers. No matter what kind of any of the public domain 



The 84 Olympics are over, but for you, 
the competition has just begun. How 
well can you score in track, swimming, 
diving, shooting, gymnastics and more? 
So realistic, there's even an opening 
ceremony and awards presentation after 
each event. 

Un like other "Olympics· Like" games, 
Summer Games has incredible realism, 
uperb state·of-the ·art graphics and 

sound effects (including national anthems 
from 18 countries), and it is a true 
action·strategy game. In each event you 

must plan and execute your game 
strategy in order to maximize your score. 
It is not just a matter of how fast you 
can move the joystick. 

So change into your running shoes, 
grab your joystick and GO FOR 
THE GOLD! 

011e or more players: joystick co11/rolled. 

Strategyuamestor the Actton-uameP/ayer 
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The best buy 
you'll ever find! 

Nashua... 

Diskettes 
LIFETIME WARRANTY! 

.99~ SyiQ~ 

Oty. 50 Oty. 50 


(These are poly-bagged diskettes with relnforc:ed 

hubs, Tyvek sleeves, user identillcatlon labels and 


write-protect tabs.) 


SOFT SECTOR ONLYI 

Sold in multiples of 50 only. 


Prices good while sale quantities last. 


INTRODUCTORY SPECIAL! 
NASHUA Corporation Is a half·blllion dollar car· 

poratlon and a recognized leader In magnetic media. 
You've used these diskettes before and didn't know 
It.. . since Nashua has sold primarily to software 
duplicators . 

SUPER SPECIAL! 


Order 50 NASHUA 
Diskettes on th is special 
otter and you can get an 
Amarey Media Mate 50 for 
only $9 .99 (shipping In· 
duded). Normaly, 8 $14.95 
retail value. this is one of 
the best designed disk 

storage units we 've seen. Special slots and ridges 
for stacl<lng. A great buy. 

With 50 NASHUA 5 14" Diskettes $9.99 

Ordered alone: $10.95 + $2.00 Shpng. 

3M HEADCLEANING KITS 
Stop swearing and start cleaning. This non·abras1ve 
cleaning kit has everything you $18 00 ' SI 50 
need for 30 appl ications. • Snpng 

KETTE 70 STORAGE: 
TILL A GREAT BUY 

Dust-free storage for 70 s11..• disk· 
ettes. Six drviders included. An ex­
cellent value $11.g5 .5~ 

DISK CADDIES 
The original lhp·up holder lor t 0 
5v.- d1Skenes Beige or grey only 

~ $1.65 ea. s~~< 
PRINTER RIBBONS 


AT BARGAIN PRICESI 

Brana new nbbons proaucea to manufacturer·s specs 

Epson MX-70/ BO $3.58 ea • 25 Snpng 

Epson MX-100 $6.99 ea · 25 Stipog 

Okldata Micro 63 $1 .48 ea • 25 St1ong 

Okldata Micro 64 $3.66 ea • 25 Snpng 


Shipping: SW DISKETIES-Add SJ 00 per tOO or lower 
diskettes. Other llems: Add snipping Charges as shown 1n 
ack21t1on to d1ske11e s1"11pp1ng charges. Payment: VISA and 
MASTERCARD accepted. COD orders only. add SJ 00 
handhng charge. Taxes : lllt r101s residents only, add 
8% sales tax 

MINIMUM OROER: $35.00 

FOR ORDERS ONLY: 

1-800-621-6827 
(In Illinois: 1·3t2-944-2788) 

INFORMATION & INQUIRIES: 

1-312-944-2788 only! 
HOURS: 9AM • SPM Central Time . 

Monday · Friday 
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 

ON THE SAME PROOUCTS AND QUANTITIES! 
DISK WORLD!, Inc . 

Suite 480 • 30 E s1 Huron Sir et • Chica o 1111no1~ 0 I 

DISK Autllorlud Dlstltbutor MAGN~C
WORLD! MEDIA 

software. 
There are boards containing 

nothing but movie reviews, reli­
gious boards, "Dial-Your­
Match" boards (computer dating 
services), boards for people who 
work with CP/M~ adventure 
game boards, boards for law­
yers, boards for aviators­
boards tailored to just about any 
special interest. 

Most BBS's, however differ­
ent their reason for existence, 
follow a similar format. Once 
you've logged on to a few, 
you'll begin to recognize the 
general process of interacting 
with them, even though com­
mands may differ. 

Probably the first thing 
most people do when they call 
is check the message files . 
Nearly all BBS's let users read 
and write messages to individ­
uals or the general public. In 
fact, some exist solely for that 
reason. 

Many of the messages are 
technical queries or requests for 
information on hardware and 
software. Some messages adver­
tise items for sale, or items 
sought. Some are just running 
conversations between different 
users. And quite often, one 
caller will start a debate on 
some topic that is picked up by 
others and carried on for weeks. 

The second most popular 
BBS feature, say many sysops 
(system operators), is the ability 
to upload and download public­
domain software. This is espe­
cially true on boards run by user 
groups; instead of standing in a 
long line at a usE!r group meet­
ing to copy a disk, club mem­
bers can call the BBS and 
download that month's offerings. 

Other features commonly 
found on bulletin boards include 
ads from local computer stores; 
bulletin sections where callers 
can post meeting notices or in­
dustry news, or call attention to 
books or magazine articles; 
"chat mode," or on-line con­
vers.ation with the sysop if he or 
she is available; a classified ad 

section, which allows callers to 
advertise items for sale or trade; 
and lists of other BBS's. 

* * * 
Stan and Susie Subeck re­

cently added an unusual feature 
to their Chicago-area Atari BBS: 
an on-line games section. Atari 
owners can choose from a few ad­
venture games-even a trivia 
quiz-and play while connected to 
the board. 

"At first, everyone said that 
would be impossible on an Atari," 
says Susie. "Actually, it's very 
simple. It just takes a lot of disk 
space." 

Like many sysops, the 
Subecks started their bulletin 
board to provide support to other 
Atari owners . And, says Susie, as 
an educational tool for her 12­
and 13-year-old children. "The 
kids have learned a lot about com­
puters by helping with the main­
tenance on the board." 

It was their 13-year-old 
daughter's habit of talking in 
"Valspeak" (Valley Girl jargon) 
that sparked an idea for the 
board's theme. Called "Valley Girl 
BBS," the Su becks' board has com­
mand menus written in Valspeak, 
as well as a glossary to under­
standing the Southern California 
lingo. Callers to this BBS don't 
delete messages: They "bag" them . 
And you don't exit the board: you 
"de-val." Crude callers are 
"grody" or "nerds." 

Try to be patient. BBS's are 
single-user networks (only one 
person may be on-line at a 
time), unlike commercial infor­
mation services, which are 
multi-user networks capable of 
simultaneously handling thou­
sands of callers. When calling a 
BBS, chances are you'll get lots 
of busy signals before you get 
through. A modem with auto­
dial and auto-redial can ease the 
frustration. 

Another problem you may 
encounter is finding numbers of 
bulletin boards that suit your in­
terests . A good place to start 



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

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

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

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

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

'1983 C.E.S. award " inner. 

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

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

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

One to four players; 8 speeds; joystick 
control.jumpman has 30 screens. j umpmanJr. 
has 12 screens. 

~EIL~ 
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looking is the People's Message 
Service mentioned above. The 
list is several thousand bytes 
long, so make sure you've got 
enough file space if you plan to 
download it. If you want, you 
can enter your area code and 
get a list of only those boards in 
your own region (to avoid a 
hefty long-distance bill). 

Noisy phone lines and 
faulty hardware or software can 
give you a screenful of garbage, 
even on the most reliable 
boards. If this happens, discon­
nect and try again, checking to 
make sure your modem is con­
nected properly. If it persists, 
wait a couple of days and call 
back: The sysop may have cor­
rected the problem. 

A few words about eti­
quette: Most BBS's run 24 hours 
a day, seven days a week, but 
some don't . Please observe the 
limited callir:ig hours of those 
exceptions, and remember to 

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 sample pr intou ts. 


f amily Roo ts includes deta iled ma nua l and 2 full d iske ttes 

of p rogra ms for your Apple II. IBM PC, 


Commodore 64 and CP/M." 


Other genealogy sohware a lso avai lable. 


Price S 185. Sa tis faction Gua ranteed. 


America n E xprcss. Visa fJ Mastercard Accepted 


• Trad('nurlu for Bus1ncS5Machincs., •Vj 
Apple ComputC"r. i_~- CBM. lnc. . & D1g11,1I 
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R00fi 


QUINSEPT, INC. 
P.O. Box 216, Lexington, MA 02173 
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check what time zone you're 
calling. A phone call from 
Sacramento to Boston at 9:00 
local time may awaken an East 
Coast sysop out of a midnight 
slumber. Limited BBS hours 
usually mean the phone line is 
also used for business or per­
sonal purposes. 

Most BBS's don't tolerate 
obscenity and the uploading of 
copyrighted software, and 
sysops are quick to ban such 
callers from their systems. Many 
BBS's are switching to closed 
systems (requiring a password 
and sometimes a membership 
fee) for that reason . 

* * * 
When he wasn't acting in San 

Francisco Bay area theatrical pro­
du ctions, Kent Fillmore was work­
ing as a maintenance man at a 
local hotel in the late 1970s. The 
hotel manager was using an Apple 
for record-keeping, and suggested 
that Kent play around with it a 
bit. 

"I went through the manual 
in a month," recalls Fillmore. 
"Th en I said to myself, 'I'm going 
to get one of these, and I'm going 
to change my job.' " 

Fillmore now does research 
and development for Pacific Al­
chemical, a company specializing 
in educational software and pro­
gramming utilities. His interest in 
bulletin boards led him to pitch a 
proposal for a nationwide network 
of BBS's to a software retail firm. 

The plan is to have one fran­
chise in every area code of the 
country, a BBS that will offer 
information on software available 
through retail company software 
brokers. It's primarily a commer­
cial venture, but there's a bonus 
for user groups . Fillmore's system 
is set up so there can be several 
boards within one BBS, and he's 
offering those boards to local user 
groups to use for their own 
purposes. 

The first BBS in the system, 
Draco-Net, has been running out 
of Fillmore's home on an Apple II 
for about three months now, and 

he's enjoying the interaction with 
fellow users . "I honestly don't 
know what the fascination is with 
bulletin boards," he says. "It's a 
whole new way of dealing with 
people. You can literally create 
your own personality if you 
want." 

* * * 
Sysops spend an average of 

more than $3000 to put a BBS 
on-line and an additional $50 
per month to keep it running, 
according to a recent survey 
conducted by Ric Manning, edi­
tor of Plumb, a monthly tele­
communications newsletter. 

Besides this drain on the 
sysop's wallet, a lot of time is 
involved. Manning reports that 
general maintenance, data entry, 
and other chores can take up to 
50 hours a month. 

The. biggest problem sysops 
encounter is heavy usage at 
peak times, which they defined 
as 6:00 p.m. to 11 :00 p.m. 

Tim Renshaw, sysop of the 
AVC Commodore BBS in India­
napolis, Indiana, tells of another 
problem. "The twits," he says, 
" the callers who have very little 
sense of good taste and like to 
leave obscene messages. That's 
really tapered off, though. It 
used to be a daily event." 

Hundreds of boards have 
fallen by the wayside because 
the scales tipped too far for the 
sysops: The bad outweighed the 
good. 

But Renshaw and other 
sysops anticipate even better 
things over the next year. 
Things like more graphics, in­
creased storage space (enabling 
more users, on-line games, and 
room for more messages and 
programs), and BBS software 
that supports a wider variety of 
communication standards. 

Sysops continue to support 
each other and improve their 
systems as manufacturers work 
on the cheaper, faster, easier-to­
use modems anticipated in the 
future. The bulletin boarding of 
America is well on its way. © 
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Why do typing programs 
have to involve shooting 
down spaceships? They 
don't! 
9 TO 5 TYPING lets 
students and adults learn 

to type using an effective method developed by 
college educators. We've taken the ten basic 
steps to learning typing and combined them with 
the fun of sequences from the movie, 9 TO 5~ 
What could be better than learning the key 
locations while helping Doralee lasso Hart. Or 

increasing your speed while taking pot 
shots at Hart in a shooting gallery. All 
the fun of the movie combined with an 
innovative new approach to learning 
touch typing. 

9 TO 5 TYPING. The typing game 
for everyone ...Spaceships not included. 

~EflfK. 

5triltegy6i1mestorthe Actlon-6ilme Plilyer 
•9 T O 5 is a trademark of Twenti eth Cen1u11·· Fox Film Corp . 



Reflection 

Sean Puckett 

"Reflection" is a fast-paced computer version of 
reversi. You .can play it as a strategy game with two 
people or challenge the brain of the computer. It 
was originally written for the Atari (24K), and we've 
added versions for the Commodore 64, unexpanded 
VIC-20, Tl-99/4A (16K and regular BASIC), Apple, 
IBM PC (with 64K, BASICA, and the color/graphics 
adapter), PCjr (with Cartridge BASIC), and TRS-80 
Color Computer (with Extended Color BASIC). A 
joystick is required for the Atari, 64, VCC, and Color 
Computer. 

Through the ages, people have devised many 
pastimes to exercise their minds. The most well­
known match of wits is chess, with backgammon 
and checkers running close behind. Another 
board game, reversi, is not as popular, but com­
bines the logic of these games with the action 
and excitement of a good football game. 

The trouble is, some players can become so 
excited that they tend to get carried away and at­
tempt a forward pass with the board, or they 
fumble and scatter the chips everywhere (a 
method most often employed by sore losers). A 
computer version of reversi is ideal. The com­
puter can act as a referee, permitting only legal 
moves, or it can be a ruthless opponent. 

"Reflection" gives you the option of playing 
either way-against another person or against 
the computer. The rules are quite simple. Players 
take turns placing chips on the board, one 8iece 
per turn. To capture your opponent's pieces, you 
sandwich a row of them between one of your 
existing pieces and the one you're laying down. 
You can capture one or several pieces this way. 
The row can be vertical, horizontal, or diagonal. 
Once a piece is captured, it turns into your color 
and effectively becomes one of your pieces. 

In this example, 
the black player can 
capture pieces by 
placing one of his 
chips on any spot 
marked here with 
an X: 

The best move is 
either the one that 
captures the most 
pieces, or the one 
which leaves your own 
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pieces less vulnerable-depending on the stage 
of the game. Sometimes you can place a single 
piece to capture more than one row of chips. 
Each player must capture at least one enemy 
piece per turn, or the turn is forfeited. When all of 
one player's pieces have been captured, or when 
neither player can make a legal move, the chips 
are tallied and the victory is awarded. 

Because capturing an enemy piece converts 
it to your color, the game can reverse directions 
very quickly. A winning player can suddenly find 
himself far behind, with most of his chips flipped 
to the opponent's color. 

Playing Reflection 
The Atari version of Reflection uses one or two 
joysticks. You can play against another player or 
against the computer, and you can select whether 
black or white moves first. Move the large cursor 
with the joystick, then press the button to place 
your piece. You can put down only one piece per 
move, and only on empty squares. If you place 
your chip so it doesn't capture any enemy pieces, 
the program removes the piece and you forfeit 
your tum. You must purposely forfeit in this way 
if you can't make a legal move. If neither player 
can make a move, press E on the keyboard to 
end the game. 

All other versions except the VIC version 
play much like the Atari version, but have extra 
options. When playing against the computer, 
there are two levels of computer intelligence. 
Level two plays better, but naturally it takes 
longer for the computer to make up its mind. 

These versions also let you set up the board 
prior to play. On all computers except the Color 
Computer, press W to set down a white chip, B 
for a black chip, and space to skip a square. You 
continue left to right, top to bottom, until you 
reach the lower-right corner. On the Color Com­
puter, use a joystick plugged into port 2 to move 
to any square, where you type W for a white 
chip, B for a blue chip, or space bar to leave an 
empty square. 

The 64 version of Reflection requires a joy­
stick plugged into port 2. The VIC-20 uses a 
single joystick for both players. Both the Apple 
and IBM versions use a diamond-shaped 
arrangement of keys to move the cursor: I for 
Up, M for Down, J for Left, and K for Right. The 
TI-99 / 4A version uses the arrow keys E, S, D, 
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and X. When you 've moved the cursor to the de ­
sired position, press the space bar to place your 
piece. As with the Atari version, you forfeit your 
tum and lose the piece if you place it so that no 
enemy pieces are captured. Press Q to end the 
game on the TI-99/ 4A, and E for all other versions. 

Before loading the Apple version, first enter 
this direct statement: 
POKE 104,64: POKE 16384,0 : NEW 

Similarly, enter PCLEAR 1 before loading 
the Color Computer version. 

Program 1 : Reflection For Atari 

Refer to "COMPUTE!'s Guide To Typing In Programs" 

before entering this listing. 

IH 1000 N1 = 1 : N2=2 : NO = O : N3=3:N4 ::: 4:N 

5 = 5 : N6=6 : N7=7 : N8=8 : N9 = 9 : 02 
::: N 2 "Reflection," Atari version. 

BB 1 0 0 9 GR A P H I C S 2 3 : P 0 K E 7 0 8 , 2 0 : P 0 
KE 709,0:POKE 710,15 : POKE 1Ul7 SPACESJ<b>lack first": 
712,198 : POKE 711,30:GOSUB GOSUB 1940 

1950:GOSUB 1720:Ul=N1 
 CP 1 1 5 0 GE T It U I , K : I F K = 8 7 T HE N T U R 

LE 1 0 1 0 D L ::: PEEK C 5 6 0 ) + 2 5 6 x PEEK C 5 6 1 ) N=Ul:GOTO 1180 
: POKE DL+N3,70 : POKE DL+N6, LM 1160 IF K=66 THEN TURN=N2: GOTO 
N6 : DIM MSC40):0L:::DL+UI :H:::I 1 180 
NTCDL/256) : L=DL - Hll256 Kf 1 1 7 0 S 0 UN D N 0 , 2 5 5 , 1 0 , 1 5 : P 0 KE 5 3 

GI 1 0 1 1 MS = " I 5 SP ACES JliliXH4•D·h 768,Ui : FOR D=UI TO 500:NEX 
15 SPACESJ":GOSUB 1940 T D:SOUND NO,NO,NO,NO:GOTO 

EF 1 0 2 0 MS ::: " ( 4 SP ACE S I iilii'.¥4-14 ±u#lii• 1 1 5 0 
":POKE 560,L:POKE 561,H CO 1 180 MOVE= N 4: MS=" L!EiiWI!l?L"iiHiil:.:I 

Cl 1 0 3 0 C 0 L 0 R U I : F 0 R A= N 1 T 0 8 8 : PL mE l 7 s P A c E s 1 :1.w:a•11OJ..-t.1; 11 

OT 16,A:DRAWTO 142,A : NEXT : GOSUB 1940:fOR D=Nl TO 10 
A OO : NEXT D:NW=N2:NB=N2 

El 1040 DIM XCN8l,YCN8):Z:::Ul:COLOR AG 1190 MS= II '™ ilA!!f£t:JMYJI 
O:FOR A=Nl TO 88 STEP 11: 1 6 s P A c Es Jt4•H4 • :i.w:; 11 

: Go s u 
YCZ>=A+N2 : Z=Z+UI : PLOT NO,A B 1940:FOR D=UI TO 500 : NEX 
:DRAWTO 142,A:DRAWTO 146,A T D : D I M F s ( 1 0 ) : F s = II 1:1;!ijj:ab I 
+4:NEXT A a c k " 

KC 1 0 5 0 Z =U I : F 0 R A ::: 1 6 T0 1 4 2 S T E P NE 1 2 0 0 M s ( 1 ) = " " : Ms ( 4 0 ) = " : Ms ( 2 ) II 

16 : XCZ>=A+N4:Z:::Z+UI :PLOT A =MS:XP=4:YP = 4:MS=" 
,Ul:DRAWTO A,88:DRAWTO A+4 14 SPACESJ":MSC5l=FSCTURNX 
,92:NEXT A 5 - 4 , TURN x 5 ) : MS C 1 0 ) = " ' S MO V 

JI 1051 COLOR NO:PLOT 143,Nl:DRAWT E" : MSC22l="BLACK:" 
0 143,89 : 0RAWTO 0,89 HB 1 2 1 0 MS C 2 8 ) =ST RS CNB ) : MS C 3 2 ) = "WH 

LM 1 0 6 0 D I M B 0 C N 9 , N 9 ) ITE:":MSC38l=STRSCNWl:GOSU 
Bl 1070 FOR A=NO TO N9 : FOR B=NO TO B 1940:DATA 243,1,121,4 

N9 : BOCA,Bl = NO : NEXT B : NEXT OM 1 2 1 5 IF TURN=2 AND PLl THEN GOS 
A UB 2200 : GOSUB 1355:GOTO 13 

KC 1 0 8 0 R E S T 0 R E 1 0 8 0 : F 0 R A =N 1 T 0 N 4 7 
4 : READ B,C,D : BOCB,C>=D : NEX PO 1 2 2 0 RESTORE 1210 : 1F TURN=N2 TH 
T A : GOSUB 1810:DATA 4,4,2, EN RESTORE 1220:DATA 121, 1 

5 • 5 ' 2 ' 4 ' 5 ' 3 • 5 ' 4 • 3 • 2 4 3 • 4 
OD 1 0 9 0 G 0 SUB 1 9 4 0 : E = PEEK C 7 1 1 l DG 1 2 3 0 TG=N2:GOSUB 1700:CO=N8:GOS 

BG 1 1 1 0 I F P E E K C 5 3 2 7 9 >=N 6 T H E N F 0 R UB 1690:F=N1 :K=Nl 

A = 53248 TO 53251:POKE A,N GH 1 2 4 0 POKE 77,NO:O=STICKCNOl:IF 

O : NEXT A : GOTO 1130 CO=lO OR 0=14 OR O=N6) AND 

llA 1 1 2 0 G 0 T 0 1 1 1 0 CYP>Nl) THEN YP=YP-Nl 

AJ 1 1 3 0 MS =" I 4 SP ACES l t<i>):i#W:;J!;\'il#i!:· Al 1 2 4 5 IF PEEKC764l=42 THEN 1600 
11l 8 SPACES H~"!'Z·•::iEVElii : GO llP 1250 IF CO=lO OR 0=11 OR O=N9> 

SUB 1940 AND CXP>Nl) THEN XP=XP-Nl 

IIJE 1 1 3 2 0 p EN • u I • 1 2 ' 0 ' K : II : GE T • u I Bf 1260 IF CO=N6 OR O=N7 OR O=N5l 

,K:IF K=79 THEN PL1=1:GOSU AND CXP<NBl THEN XP=XP+Nl 

B 2 100 Pl 1 2 7 0 IF CO=N9 OR 0=13 OR O=N5l 

AC 1 1 4 o Ms= 11 1 3 sPA cEs 1 <i::> m••••"*' ANO <VP<NB> THEN VP=YP+Nt 
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Pl 1 2 8 0 I F Q < 1 5 THEN F 0 R A= N 0 T 0 1 JM 1 5 3 0 F 0 A V = N 1 T 0 I C U J - N 1 : B =X P + R 

2 STEP N3:SOUND 0,0,0,A:NE XCUJ*V : A=Y4 + RYCUJ*V 
XT A:SOUNO 0,0,0,0 DI 1540 IF BOCB,AJ=N5-E THEN BOCB, 

ED 1 2 9 0 IF 0=15 THEN 1310 AJ=N5-BOCB,Al : GOSUB 1820 : T 

BE 1 3 0 0 GOSUB 1690 AKE=NO:GOTO 1560 

EH 1 3 1 0 POKE 53248,48+XCXPl:Y1=YCY El 1550 NEXT V:NEXT U:RETURN 
P)+P0+20:Y4=YP AB 1560 IF E=N3 THEN NW = NW+Nl :NB=N 

AJ 132 0 PMSCY1,Yl+N7l=CURSCF*N8 ­ N7 B - N 1 
,FXN8J:POKE 704,CO:F=F+K: I AB 1 5 7 0 I F E = N 2 THEN NB= NB+ N 1 : NW= N 
F F=N4 OR F=Nl THEN K= ­ K W-Nl 

CE 1 3 3 0 CO=C0+16:1F C0=264 THEN CO GD 1 5 8 0 N E X T V 
=8 H• 1 5 9 0 NE X T U : R E T U R N 

Kf 1 3 4 0 IF STRIGCNO) THEN 1240 KK 1 6 0 0 WH = 8 8 : BL = 8 8 : F 0 R A= N 1 T 0 N 8 

BE 1 3 4 3 GOSUB 1350 :FOR B=Nl TO NS : C=Nl:R=BOC 

PL 1 3 4 4 I F WW= 1 THEN WW= 0 : G 0 T 0 1 2 4 B, A J 
0 110 1 6 1 0 I F R = N 3 T H E N B L = B L - N 1 : C 0 L 0 

KA 1 3 4 7 IF NB=NO OR NW=NO THEN 160 R N3:PLOT NO,BL : DRAWTO N4, 

0 BL+Nl : ORAWTO N9,BL 

Fii 1 3 4 8 IF NB+NW=64 THEN 1600 BB 1 6 2 0 I F R =N 2 T H E N W H =W H - N 1 : C 0 L 0 
DG 1 3 4 9 TURN=3-TURN:GOTO 1200 R 2:PLOT 150,WH:DRAWTO 154 

Gii 1 3 5 0 IF BOCXP,YPl>O THEN RESTOR ,WH+Nl:ORAWTO 159,WH 

E 1350:TG=3 : GOSUB 1700:WW= AF 1630 NEXT B:NEXT A 
!:RETURN : DATA 162, . 5, 144, AP 1 6 4 0 I F W H =B L T H E N M S = " 
- 5 ' 2 4 3 • 3 16 SPACESluiG! ~a(Me":GOSUB 

JD 1 3 5 5 I F 0 E = 1 THEN 0 E = 0 : RE T URN 1940:GOTO 1675 
AM 1360 BOCXP,YPl=CN3 - TURNl+l :B=XP EP 1 6 5 0 z =7 1 0 : M' = " I 5 s p Ac Es J 1:mu• 

:A=YP : MOVE = MOVE+l .'!"H .i­....... " : I F B L >W H T H E N Z =7 0 9 

KB 1 3 6 5 G 0 SUB 1 8 2 0 : G 0 SUB 1 4 2 0 : G 0 SU : MS = " I 5 S PACE S l b I a c k M'!"H1JO-.. 

B 1450:GOSUB 1520 " 
10 1380 IF TURN = Nl THEN NW=NW+Nl BL 1 6 6 0 G 0 SUB 1 9 4 0 

JI 1390 IF TURN=N2 THEN NB=NB+N 1 IN 1670 FOR A=200 TO NO STEP -4: FO 
DD 1 4 0 0 I F TAKE < > 1 T HE N RE T URN R B=A TO A+50 STEP 12 . 5:PO 

FM 1 4 0 1 B =X P : A= Y 4 : M $ = " KE Z,B:SOUND NO,B,10,15:NE 

ffl!!4•1Wt l 3 S P ACE S J F 0 RF E I T U A E XT B:NEXT A:SOUND NO,NO,NO 

OF MOVE":GOSUB 1940 : BOCB, ,NO 

AJ=O:C=l : CX =X CB) :CY=YCA) BK 1 6 7 1 D A T A 2 4 3 , 2 , 2 4 3 , 2 , 2 1 7 , 1 , 1 9 3 
fl 1402 GO SUB 1790 : 02=N2: TG=N3 : RES ,1,217,1,243,1,162,2,162,2 

TORE 1402 : GOSUB 1700 : 0ATA ,162,1,144,1,193,1,182,1,2 

243,1,243,1,243,4 1 7 ' 2 ' 2 1 7 • 2 ' 2 1 7 • 1 ' 1 8 2 • 1 • 1 9 3 
NE 1 4 0 3 F 0 R D = N 1 T 0 5 0 0 : N E X T D : I F ' 1 

TURN=NI THEN NW = NW ­ NI Al1672 DATA 217,1,243,8 
CH 1 4 0 4 M 0 VE =M 0 VE ­ N I : I F T URN =N 2 TH JH 1673 02=N1:RESTORE 1671: .TG=19:G 

EN NB=NB - Nl OSUB 1700:FOA D=Nl TO 500: 
H 1405 RETURN NEXT D:GOTO 1677 
HK 1 4 2 0 FOR A=Nl TO NS: ICAJ=Nl :NEX JA 1675 DATA 243,1,162,1,193,1,162 

T A:TAKE = NI ,l,243,1,162,1,193,1,162,1 
DA 1 4 3 0 FOR A=Nl TO N8: IF BOCXP+RX ,243,1,162,1,182,1,193,1,2 

C A ) , Y 4 + R Y C A ) ) =N 0 THEN I ( A ) 43,8 

=NO FA 1676 02=Nl:TG=l3:AESTORE 1675:G 
HI 1 4 3 5 ZZ=ICAl+ZZ OSUB 1700:FOR D = Nl TO 500: 
G~ 1 4 4 0 NEXT A:RETURN NEXT 0 
JA 1450 FOR A = 1 TO 8 : IF I CA) = NO TH CG 1 6 7 7 D = N1AN1AN1AN1AN1AN1 

EN 1 5 1 0 NL 1678 GOSUB 1690:MS="l4 SPACESJr:: 
811 1460 FOR B ~ I TO 8:X2=XP+RXCAl*B ljii4$ -nm1;.110 SPACES lC!li rn 

Hu 1 4 7 0 
: Y .2 =Y 4 + R Y C A ) -* B 
IF X.2<Nl OR X2>N8 OR Y2<Nl GH 1 6 7 9 

~":GOSUB 1940 

POKE 53248,0: IF PEEKC53279 
OR Y2>N8 THEN B=lO:ICAl = N )<>6 THEN 1679 

O : GOTO 150 0 llE 1680 RUN 
JC 1 4 8 O J=BOCX2,Y2): IF J=E THEN I C BD 1690 PMSCN1 ):"I, J" :PMSC2048l=" 

Al=B:ZZ=ZZ+B-l:B=lO:GOTO 1 I, l" :PMSC2l=PMS:AETURN 
500 68 1 7 0 0 FOR A=Nl TO TG:READ B,C:C= 

EB 1 4 9 0 IF J=NO THEN I CAl=NO:B=lO C*02:G=14:FOR O=Nl TO C:FO 
EH 150 0 NEXT B R D=Nl TO 4 : SOUND 0,B,10,G 
68 1 5 1 0 NEXT A:RETUAN :G = G-CG>Ol 
fl 152 0 FOR U=Nl TO N 8: IF ICUJ<N2 OK 1 7 1 0 NEXT O:NEXT O : NEXT A:AETUR 

THEN 1590 N 
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r--------------------------- - -- ,
1Yes, I want to play my own songs on the MusicMate! Quantity Price 
IMusicMate(s) @ $99.00 . .. .. . . . . . 

I Name (Please Print) I
SONG BUILDER @ $39.95 . ... . . . . . . 

I Street I 
SONG EDITOR aJ $39.95 ... . . •. ... 

I City/State Zip I 
SONG PRINTER @ $39.95 . . .• . • . . . . 

I Checkor American I
I 0 Money Order 0 Visa 0 MasterCard 0 Express Please do not send cash. SOUND MAKER @ $39.95 . . . . .... . . 

Shipping and Handling $4.00 II Card ,~I · 1 1 1 I 1.--.~1 1 ~I ~I ~I ...---..--.~.--.1~1~1.--. 1 ~ I I CA residents add 6.5% Sales Tax I 
TOTAL PRICE 

If not completely satisfied, return MusicMate to Sequential within 10 days for full refund. I
1Signature __________________ (Sorry, no returns on computer software, once opened) 

I Valid from: _____ ___ __ to:--------- ­

I 
Mail order form ro:Sequential, 3051Nonh First Street, Dept. CG, San Jose. CA 95134 Or, use our order line (408) 946.0226. c.ws4 II 



JC 1 7 2 0 	 D A T A - 1 , - 1 , 0 , - 1 , 1 , - 1 , - 1 , 0 , Ill 1 9 9 " c H I p s = II ( 3 • ) I 2 x ) I 5 • ) I x ) < 

1 • 0 • - 1 • 1 • 0 • 1 • 1 • 1 <CX113 ,1<14 BACK Sl<l.1 

BO 1 7 3 0 R E S T 0 A E 1 7 2 0 : 0 I M R X C 8 l , R Y C !BACK S1l6 INSERT11BACK SJ 

8), I C8l:FOR A=Nl TO 8:REAO II 

B,C:RXCA>=B:RYCA>=C:NEXT KC 2 0 0 0 RE T U AN 

A:RETURN FH 2 1 0 0 RE S T 0 R E 2 1 5 0 : D I M E 1 C 8 , 8 ) , P 

E81760 	 DATA 204,1,217,1,230,4,114 TC8,8):FOR L=l TO 8:FOR T= 

• 4 	 1 TO 8 

1111770 TG=21 : GOSUB 1700 Cl 2 1 1 O R E A D A : P T C T , L ) =A : N E X T T : N E 

LA 1 7 8 0 R E T U RN XT L 
FL 1790 COLOR C:FOR OR=Nl TO N6:PL KF 2 1 2 0 RE T U RN 

OT CX,CY+DR : DRAWTO CX+N7,C Dll 2 1 5 0 D A T A 1 6 , - 6 , 6 , 2 , 2 , 6 , - 6 , 1 6 , ­

Y+DR : NEXT DR:PLOT CX+Nl,CY 6,-12,-2,-2,-2,-2,-12.-6 

:DRAWTO CX+N6,CY FJ2160 DATA 6,-2,6,2,2,6,-2,6,2,-

Kii 1800 PLOT CX+Nl ,CY+N7:DRAWTO ex 2,2,1,1,2,-2,2 

+N6,CY+N7:RETURN Fl2170 DATA 2,-2,2,1,1,2,-2,2,6,­

DD 1 8 1 0 F 0 R A = N 1 T 0 N 8 : F 0 R B = N 1 T 0 2 • 6 • 2 • 2 • 6 • - 2 ' 6 
N8:GOSUB 1820:NEXT B:NEXT DP 2 1 8 0 D A T A • 6 , - 1 2 , - 2 , - 2 , - 2 , - 2 , - 1 

A:RETURN 2,-6, 16,-6,6,2,2,6,-6, 16 

JO 1 8 2 0 E = B 0 C B , A ) : L 0 CA T E X C B ) + N 4 , Y KL 2 2 0 0 E = 2 : H I =- 3 2 0 0 0 : F 0 R Y 4 = 1 T 0 
C A ) + N 4 , F 8:FOR XP=l TO 8 

llF 1 8 3 0 I F F =N 1 A N D E >N 1 T H E N G 0 S U AB2210 IF BOCXP,Y4)>0 THEN 2290 
B 1900:RETURN EO 2 2 2 0 Z Z = 0 : G 0 S U B 1 4 2 0 : I F Z Z = 0 T H 

Pl 1 8 4 0 I F F = E 0 R C F = N 1 AN D E = N 0 ) EN 2290 

THEN RETURN FC 2230 ZZ=O:GOSUB 1450: IF ZZ=O TH 

DI 1 8 5 0 G 0 S U B 1 6 9 0 : P 0 K E 5 3 2 4 9 , X C B ) EN 2290 
+48:YP=YCAl+20+Pl:POKE 705 Al 2 2 4 0 T T =NW+ NB : Q W=C T T I 8 ) * C Z Z - 1 ) + 

, 1 5 • C F =N 3 J : R =N 4 PTCXP,Y4l•CC65-TT)/8) 

16 1860 PMSCYP,YP+N7l=CHIPSCA*N8-N Ill 2 2 5 0 I F aw >H I T H E N H I =aw : H 1 =x p : 
7 ,R*N8) :C=Nl :CX"-X [ 6) :CY=Y( H2=Y4:GOTO 2290 
Al:GOSUB 1790 Fl 2265 IF HI = O THEN 2290 

86 1 8 7 0 	 F 0 R R = N 4 T 0 N 1 S T E P - N 1 : P M H2270 IF QW/Hl>O 8 AND QW/Hl<l . 2 

SC YP, YP+N7) =CH I PS CR*N8-N7, THEN TR=INTCRNOC 1)•2)+1 

R*N8):SOUND NO,R*l0,10,D:N HH 2 2 8 0 I F T R = 1 T H E: N T R = 0 : H I = Q W : H 1 

EXT R =X P : H 2 =Y 4 
BL 1880 GOSUB 1900 BF 2 2 9 0 Z Z =0 : N E X T X P : N E X T Y 4 

LC 1890 RETURN JP 2 3 0 0 IF Hl= - 32000 THE:N TAKE=! : D 

JB 1900 GOSUB 1690:POKE 53249,XCBl E=1:M$= " NO POSSIBLE MOVES . 

+48:YP=YCAl+20+P1 :POKE 705 ":GOSUB 1940:FOR 1=1 TO 10 

, 1 5 • C E =N 3 l OO:NEXl 

Gl 1 9 1 0 F 0 R R = N 1 T 0 N 4 : PMS C Y P , Y P + N DB 2 3 1 0 IF CHl=l OR Hl=8) ANO CH2 = 

7l=CHIPSCR*N8-N7,R*N8l:SOU OR H2=8J THEN GOSUB 2350 

ND NO,R*10,12,N5:NEXT R FH 2 3 2 0 XP=Hl :YP=H2:Y4=H2:RETURN 

H 1920 SOUND NO,NO,NO,NO PF 2350 IF H 1 = 1 AND H 2 = 1 THEN 2450 

PO 1 9 3 0 C=E:CX=XCBl:CY=YCAJ:GOSUB PJ 2360 IF H 1 =1 AND H2 = 8 THEN 2500 
1790:POKE 53249,0:RETURN pp 2 3 7 0 IF H 1 =8 AND H2 = 1 THEN 2550 

DI 1 9 4 0 	 POKE 87,Nl : POSITION NO,NO: IH 2380 FOR I = 3 TO 8 :PT Cl ,7)=1-3:N 
? •6;"140 SPACESJ";:POSITIO EXT 
N NO,NO:? •N6;MS;:POKE 87, 1111 2 3 9 0 FOR I = 3 TO 8:PTC7,ll=l-3 : N 
N7 EXT I 

KP 1941 RETURN ~6 2400 RETURN 
lG 1 9 5 0 D I M P M S C 2 0 4 8 ) : P M = I N T C A D R C P 110 2450 FOR I = 1 TO 6 : PTC2, I >=6-1 :N 

MSJ/1024l*1024: IF PM<ADRCP EXT I 
MS) THEN PM=PM+1024:ST=PM­ 11£ 2 4 6 0 FOR I = 1 TO 6 : P T C I , 2 ) = 6 - I :N 
ADRCPMS) :POKE 54279,PM/256 EXT 

AF 1 9 6 0 P 0 K E 5 5 9 , 4 6 : P 0 K E 5 3 2 7 7 , N 3 : KN 2470 RETURN 
POKE 623,Nl Ill 2 5 0 0 FOR I = 1 TO 6:PTCl,7l=6-l:N 

HF 1 9 7 0 P 0 = S T + 5 1 2 : P 1 = P 0 + 1 2 8 : P 2 = P 1 + EXT I 
128:P3=P2+128:DIM CURSC100 116 2 5 1 0 FOR 1=3 TO 8:PTC7,ll=l-3:N 
),CHIPSC100l:PMSCN1)="1,l" EXT 
:PMSC2048l="l,J":PMSC2l=PM KJ 2 5 2 0 RE T URN 
s 	 llF 2 5 5 0 F 0 R I =3 T 0 8 : P T C I , 2 ) = I - 3 : N 

FH 1 9 8 0 	 c u R s = " ( B Ac K s ) ( 6 en EXT I 
IBACK Sll,JIBACK SJBBBB Ill 2 5 6 0 F 0 R I = 1 T 0 6 : P T C 7 , I ) =6 - I : N 
!BACK SJ 13 , J<SS< 15 , 112 Xl EXT I 
I 3 • ) II 	 KO 2 5 7 0 R E T U R N 
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Imagine doing all your word processing, 
data processing, graphics and documenta­
tion on a printer that sells for only $299. You 
can stop imagining! The Axiom GP-550 ­
which offers both draft mode and Near­
Letter-Quality printing - is here. 
IBM-PC Compatible: 

The GP-550 is available with control codes 
and character set that match with IBM-PC 
and all of its "Look Alikes'.' This means 
that your software, including Lotus 1-2-3, 

will work with our GP-550 PC model. 
Direct-Connect to Atari, Apple, Commodore 
and T.I.: 

More good news. Axiom has additional 
models of the GP-550 which include built-in 
interfaces for the most popular personal com­
puters. These "Direct-Connect""' versions of 
the GP-550 will work with your computer 
without additional interface orcable. Just plug 
our printer into your computer and start 
printing. Priced from $319, including Interface. 

GP-550CD for VIC-20/ C64 GP-550AT for All Atari GP-550AP for Apple II/lie GP-550TI for 99/4A 

AXIOM CORPORATION 

1014 Griswold Avenue •San Fernando, CA 91340 • Telephone: 1818) 365-9521 •TWX: 910-496-1746 


GP-Series Printers Built for Lasting Quality by SEIKOSHA. I 



MHITE 'S TURN 

BLACK'S CHIPS 
8 


"Reflection,,, ·64 version. 

Program 2: Reflectlon For Commodore 64 

Version By Chris Poer, Editorial Programmer 

Refer to "COMPUTEl's Gulde To Typing In Programs" 

before entering this listing. 

10 POKE56,56:CLR:TU=l:POKE53281,15:C0=542 

72 :SC=13 :CHIP$="%& {DOWN} { 2 LEFT}#$ II: PL 
=1 :rem 158 


20 DIM B0(80),TA(71),PT(71),A(71),P0(80) 
:rem 51 


30 GOSUB 2500 : rem 1 70 

40 GOSUB 760 : rem 129 

50 GOSUB 1060 : rem 172 

60 GOSUB 960 : rem 133 

70 IF DE=l THEN GOSUB 1210:GOT0150 

:rem 105 

80 FORY=2T05:FORX=2T05 :rem 175 

90 READA:PO(Y*9+X)=A:NEXT:NEXT :rem 159 

100 B0(30)=2:B0(3l)=l:B0(39)=1:B0(40)=2:B 


C=2:WC=2 :rem 137 

110 POKE646,l:POKE214,9:PRINT:PRINTTAB(10 


) : CHIP$ : rem 189 

120 POKE214,9:PRINT:POKE646,0:PRINTTAB(13 


) :CHIP$ :rem 192 

130 POKE646,0:POKE214,12:PRINT:PRINTTAB(l 


0):CHIP$ :rem 232 

140 POKE214,12:PRINT:POKE646,l:PRINTTAB(l 


3):CHIP$ :rem 237 

150 FL=l:X=4:Y=4:WC$=STR$(WC)+" ":BC$=STR 


$(BC)+" " :rem 203 

160 IF TU=l THEN M$="{BLU}BLACK'S TURN":G 


OT0180 :rem 169 

170 M$="{BLU}WHITE'S TURN" :rem 237 

180 POKE 214,4:PRINT:PRINTTAB(26):M$:POKE 


214,10:PRINT:PRINTTAB(31):BC$ :rem 20 

190 IF PL=1THENAL=BC+l:GOT0210 :rem 19 

200 AL=WC+l :rem 82 

210 POKE214,16:PRINT:PRINTTAB(31):WC$ 


:rem 255 

220 POKE214,9:PRINT:PRINTTAB(26)"BLACK'S 

{SPACE}CHIPS" :rem 111 

230 POKE214,15:PRINT:PRINTTAB(26)"WHITE'S 


CHIPS" :rem 193 

240 IF CM=l AND TU=PL THEN GOSUB 1930:GOT 


0450 : rem 0 

250 POKE53269,1 :rem 44 

260 JV=PEEK(56320):FR=JVAND16:JV=15-(JVAN 


D15) :S=0 :rem 162 

270 IF JV=l AND Y>0 THEN Y=Y-l:GOT0320 


:rem 84 
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280 IF JV=2 AND Y<7 THEN Y=Y+l:GOT0320 

:rem 89 


290 IF JV=4 AND X>0 THEN X=X-l:GOT0320 

:rem 86 


300 IF JV=8 AND X<7 THEN X=X+l:GOT0320 

:rem 85 


310 GOT0330 : rem 99 

320 POKEC0+4,17:POKECO+l,25:FORI=lT020:NE 


XTI:POKEC0+4,16{6 SPACES} :rem 191 

330 GET A$:IF A$<>"E"THEN 380 :rem 214 

340 POKE214,20:PRINT:PRINTTAB(26)"ARE YOU 


SURE": SPC ( 27): "YOU WANT TO END" 
:rem 108 


350 GET A$:IF A$="Y" THEN 1740 :rem 224 

360 IF A$<>"N"THEN 350 :rem 96 

370 POKE214,20:PRINT:PRINTTAB(26)" 


{12 SPACES}":SPC(27):"{15 SPACES}" 

:rem 170 


380 POKE 53248,32+X*24:POKE53249,58+Y*24 

:rem 145 


390 SC=SC+l:IFSC=l6THENSC=l3 :rem 202 

400 POKE 2040,SC :rem 75 

410 IF FR=16 THEN 260 :rem 39 

420 XY=Y*9+X:IF BO(XY)>0 THEN 260 :rem 84 

430 POKEC0+4,33:POKECO+l,10:FORJ=1T050:NE 


XTJ :rem 209 

440 POKEC0+4,32:FOR J=15T00STEP-l:POKECO+ 


1,T:NEXT :Fem 20 

450 IF FL=0 THEN 530 :rem 238 

460 POKE 53269,0:POKE214,Y*3:PRINT:rem 215 

470 POKE 646,TU-l:PRINTTAB(X*3+1);CHIP$ 


:rem 32 

480 POKEC0+4,33:POKECO+l,10:FORJ=lT050:NE 

XTJ :rem 214 

490 POKEC0+4,32:FOR J=l5T00STEP-l:POKECO+ 

l,T:NEXT :rem 25 

500 IF PO(XY)=0 THEN 530 :rem 249 

510 GOSUB 1500 :rem 220 

520 IF CHIPS>0 THEN GOSUB 1610:BO(XY)=TU: 

GOT0650 :rem 67 

530 POKE214,20:PRINT:PRINTTAB(26)"{BLU}IL 

LEGAL MOVE II: SPC ( 29) : II END OF TURN II 

:rem 175 


540 POKEC0+4,33:POKECO+l,5:FORJ=lT0300:NE 
XTJ:POKEC0+4,32:POKECO+l,0 :rem 115 


550 FORJ=1T0150:NEXTJ :rem 53 

560 IF FL=0 THEN 630 :rem 241 

570 POKEC0+4,33:POKECO+l,10:FORJ=1T0150:N 

EXTJ :rem 7 

580 POKEC0+4,32:FOR J=l5T00STEP-l:POKECO+ 

1,T:NEXT :rem 25 

590 POKE646,15:POKE214,Y*3:PRINT :rem 168 

600 PRINTTAB(3*X+l):CHIP$ :rem 223 

610 POKEC0+4,33:POKECO+l,10:FORJ=lT050:NE 

XTJ : rem 209 

620 POKEC0+4,32:FOR J=l5T00STEP-l:POKECO+ 

l,T:NEXT :rem 20 

630 POKE214,20:PRINT:PRINTTAB(26)" 


{12 SPACES}":SPC(29):"{11 SPACES}" 
:rem 171 


640 GOTO 700 :rem 106 

650 IF TU=lTHENBC=BC+CHIPS+l:WC=WC-CHIPS: 

GOT0670 :rem 20 

660 WC=WC+CHIPS+l:BC=BC-CHIPS :rem 48 

670 FORQ=lT08 :rem 30 

680 IF XY+OF(Q)>-lTHEN PO(XY+OF(Q))=l 

:rem 124 

690 NEXTQ :rem 47 

700 TU=3-TU :rem 134 

710 IF WC=0 OR BC=0 OR WC+BC=64 THEN 1740 


: rem 78 






720 GOSUB 750 : rem 181 
730 IF XY=0 OR XY=7 OR XY=63 OR XY=70 THE 

N GOSUB 2350 :rem 116 
740 GOTO 150 :rem 106 
750 FORI=0T07l:TA(I)=0:NEXT:RETURN 

:rem 173 
760 PRINT II { CLR} {BLK} II: PRINTTAB ( 14) II REFLEC 

TION" :rem 20 
770 PRINTTAB(l0)"{2 DOWN}(W)HITE MOVES FI 

RST" :rem 254 
780 PRINTTAB(l0)"(B)LACK MOVES FIRST" 

:rem 185 
790 GET A$:IF A$="W"THENTU=2:GOT0810 

:rem 62 
800 IF A$<>"B"THEN790 :rem 91 
810 PRINTTAB(l3)"{2 DOWN}(N)ORMAL BOARD" 

:rem 154 
820 PRINTTAB(8)"(D)ESIGN YOUR OWN BOARD" 

:rem 129 
830 GET A$:IF A$="D"THENDE=l:GOT0850 

:rem 9 
840 IF A$<>"N"THEN830 :rem 102 
850 PRINTTAB ( 14)" {_2 DOWN}(O)NE PLAYER" 

:rem 29 
860 PRINTTAB(l3)"(T)WO PLAYERS" :rem 102 
870 GET A$:IF A$="T"THEN950 :rem 180 
880 IF A$<>"0"THEN870 :rem 111 
890 CM=l :PRINTTAB ( 11) " { 2 DOWN}WHAT LEVEL? 

(1-2)" :rem 34 
900 GET A$:LE=VAL(A$):IFLE<lORLE>2THEN900 

:rem 176 
910 PRINTTAB(9)"{2 DOWN}COMPUTER PLAYS (B 

)LACK" :rem 148 
920 PRINT.TAB( 9) "COMPUTER PLAYS (W)HITE" 

:rem 151 
930 GETA$:IFA$="W" THEN PL=2:GOT0950 

:rem 50 
940 IFA$<>"B" THEN 930 :rem 92 
950 RETURN : rem 126 
960 A$="gA3**gR3**gR3**gR3**gR3**ER3**ER3

**ER3**i53" ~ ~ ~ ~:reii\193 

970 B$="-"f2 SPACES}-{2 SPACES}-{2 SPACES} 
-{2 SPACES}-{2 SPACES}-{2 SPACES}­
T2 SPACES}-T2 SPACES}-~ :rem 76 

980 C$="E03**+**+**+**+**+**+**+**EW~" 
:rem 228 

990 D$="EZ3CCEE3CCEE3CCEE3CCEE3CCEE3CCEE3 
CCEE3CCiX3" ~ ~ ~ ~:reii\252 

1000PRINT1'°{CLR}{BLU}":PRINT A$ :rem 112 
1010 FORI=lT07 :c-em 58 
1020 PRINTB$:PRINTB$:PRINTC$ :rem 17 
1030 NEXTI:PRINTB$:PRINTB$:PRINTD$: 

:rem 16 
1040 RETURN :rem 165 
1050 GOTO 1050 :rem 197 
1060 p RINTTAB ( 11 ) II { 2 DOWN}LOADING IN SPRI 

TES" :rem 3 
1070 FORI=832T01024 :rem 60 
1080 READ A:POKEI,A :rem 69 
1090 NEXTI :rem 82 
1100 POKE 2040,15:POKE53287,4 :rem 27 
1110 IF PEEK(l4616)=63 THEN 1150 :rem 102 
1120 POKE56334,PEEK(56334)AND254 :rem 13 
1130 POKE1,PEEK(l)AND251 :rem 99 
1140 FORI=0T01023:POKEI+l4336,PEEK(I+5324 

8) :NEXT : rem 63 
1150 POKE1,PEEK(l)OR4 :rem 207 
1160 POKE56334,PEEK(56334)0Rl :rem 117 
1170 FORI=l4336+280T014336+311 :rem 96 
1180 READA:POKEI,A:NEXT :rem 191 

1190 POKE53272,(PEEK(53272)AND240)+14 
:rem 236 

1200 RETURN I rem 163 
1210 POKE53248,32:POKE53249,58:POKE53269, 

1 :rem 98 
1220 PRINT"{HOME){6 DOWN)(BLU}":TAB(26)"T 

YPE (B) FOR":PRINTTAB(27)"BLACK CHIP 
{ 2 DOWN} " : rem 56 

1230 PRINTTAB(26)"TYPE (W) FOR":PRINTTAB( 
27)"WHITE CHIP{2 DOWN)" :rem 91 

1240 PRINTTAB(25)"TYPE SPACE FOR":PRINTTA 
B(29)"NO CHIP" :rem 27 

1250 FORY=0T07:FORX=0T07 :rem 15 
1260 POKE53248,32+X*24:POKE53249,58+Y*24 

:rem 191 
1270 GET A$:XY=X+Y*9 :rem 118 
1280 IF A$="W"THENWC=WC+l:BO(XY)=2:GOT013 

50 :rem 11 
1290 IF A$="B"THENBC=BC+l:BO(XY)=l:GOT013 

50 :rem 204 
1300 IFA$=" "THEN POKEC0+4,17:POKECO+l,25 

:FORI=lT020:NEXTI:POKEC0+4,16:GOT014 
50 :rem 207 

1310 U=U+l:IFU=6THENU=l :rem 139 
1320 IFU=lTHEN SC=SC+l:IFSC=l6THENSC=l3 

:rem 117 
1330 POKE 2040,SC :rem 126 
1340 GOTO 1270 : rem 203 
1350 POKE646,BO(XY)-l :rem 181 
1360 POKEC0+4,33:POKECO+l,10:FORJ=lT050:N 

EXTJ :rem 4 
1370 POKEC0+4,32:FOR J=l5T00STEP-l:POKECO 

+l,T:NEXT :rem 71 
1380 POKE214,Y*3:PRINT :rem 59 
1390 PRINTTAB(X*3+l):CHIP$ :rem 22 
1400 POKEC0+4,33:POKECO+l,10:FORJ=lT050:N 

EXTJ :rem 255 
1410 FORE=!T08 : rem 59 
1420 POKEC0+4,32:FOR J=l5T00STEP-l:POKECO 

+l ,T:NEXT : rem 67 
1430 IF XY+OF(E)>-lTHEN PO(XY+OF(E))=l 

:rem 142 
1440 NEXTE :rem 77 
1450 NEXTX:NEXTY :rem 51 

· 1460 PRINT" {HOME} { 6 DOWN} { BLU}": TAB ( 26)" 
{12 SPACES}":PRINTTAB(27)" 
{10 SPACES}{ 2 DOWN)" : rem 1 

1470 PRINTTAB(26)"{12 SPACES)":PRINTTAB(2 
7)"{10 SPACES}{2 DOWN}" :rem 235 

1480 PRINTTAB(25)"{14 SPACES}":PRINTTAB(2 
9)"{7 SPACES}" :rem 203 

1490 RETURN :rem 174 
1500 CHIPS=0:FORI=lT08:L=l:V=0:XX=0 

:rem 165 
1510 V=V+OF(l):IF XY+V>70 OR XY+V<0 THEN 

(SPACE}l550 :rem 227 
1520 IF BO(XY+V)=5 THEN 1550 :rem 215 
1530 IF BO(XY+V)=3-TUTHENXX=l:L=L+l:GOT01 

510 :rem 164 
1540 IF XX=l AND BO(XY+V)=TUTHENGOSUB1570 

1550 NEXT 
1560 RETURN 
1570 W=l:V=0 
1580 V=V+OF(I):TA(XY+V)=TU 
1590 W=W+l:IF W <= L-1 THEN 1580 
1600 CHIPS=CHIPS+W-l:RETURN 
1610 FORI=0T071 
1620 IF TA(I)=0 OR TA(I)=5 THEN 

1630 POKE646,TU-l:L=INT(I/9) 

:rem 192 
:rem 10 

:rem 172 
:rem 143 

: rem 73 
:rem 86 

:rem 236 
:rem 112 

1720 
:rem 47 

:rem 124 
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Tournament 
Tennis 

graphics. Play action is very involving...'Moonsweeper' is awinner!" 
Video Game Update 

IMAGIC's Action Sports andArcade Action games tar lasting enjoyment. Vivid, exciting 
graphics andsounds andrealistic game-play transport you ta playing fields andmagical 
worlds. Take same goad advice andJump Into the action today. 
Available for IBM, Commodore, Apple, Tandy, Atariand ColecoVlslon/Adam systems. 

Touchdown Football: "Without qualification, 'Touchdown' is the best 
football game available for the IBM... the game is atriumph in football 
programming." Creative Computing 

Tournament Tennis: ''. .. is the #1 selling game in the United Kingdom 
on the top 50 and top 20 charts." PCN Charts 

Oragonfire: ''. .. clearly defines anew 'state-of-the-art' for game visuals. 

It is one of the most exciting arcade games." Electronic Games 


/MAGIC 1-2-3: "The three-in-one format provides aterrific value to 
customers." The Whizz Kid 

Moons'weeper: ''. .. is an arcade-quality space game with truly spectacular 



1640 POKE214,L*3:PRINT :rem 45 

1650 POKEC0+4,33:POKECO+l,10:FORJ=lT015:N 


EXTJ :rem 7 

1660 POKEC0+4,32:FOR J=l5T00STEP-l:POKECO 


+l,T:NEXTJ :rem 147 

1670 PRINTTAB((I-9*L)*3+l);CHIP$ :rem 53 

1680 POKEC0+4,33:POKECO+l,10:FORJ=lT015:N 


EXTJ :rem 10 

1690 POKEC0+4,32:FOR J=l5T00STEP-l:POKECO 


+l,T:NEXTJ :rem 150 

1700 BO(I)=TU :rem 217 

1710 POKEC0+4,32:FOR J=15T00STEP-l:POKECO 


+l,T:NEXTJ :rem 143 

1720 NEXT! :rem 82 

1730 RETURN :rem 171 

1740 PRINT"{HOME}":FORI=3T024:PRINTSPC(25 


) " ( 15 SPACES}"; :NEXT! : rem 57 

1750 IF BC>WC THEN M$="BLACK":HI=BC:LO=WC 


:GOT01780 :rem 179 

1760 IF BC<WC THENM$="WHITE":HI=WC:LO=BC: 


GOTOl 780 : rem 214 

1770 Tl=l:HI=BC:LO=WC :rem 251 

1780 Z=INT(HI/6):FORY=0TOZ:FORX=26T031 


:rem 162 

1790 IF X+Y*6-26=HI THEN X=3l:GOT01840 


:rem 103 

1800 POKEC0+4,33:POKECO+l,X+Y*4:FORJ=lT05 


0 :NEXTJ : rem 220 

1810 POKEC0+4,32:FOR J=l5T00STEP-l:POKECO 


+l, T :NEXT : rem 70 

1820 IF X+6*Y-26<BC THEN POKE1384+X+Y*40, 


8l:POKE55656+X+Y*40,0 :rem 169 

1830 IF X+6*Y-26<WC THEN POKE1384+X+7+Y*4 


0,8l:POKE55656+X+Y*40+7,l :rem 132 

1840 NEXT:NEXT :rem 133 

1860 PRINT"{HOME}(3 DOWN}":IF Tl=l THENPR 


INTTAB ( 28) "TIE GAME" :GOT01880 
:rem 116 


1870 PRINTTAB(27);M$;" WINS" :rem 90 

1880 PRINTTAB(27)HI;" TO ";LO :rem 120 

1890 PRINT"{5 DOWN}":PRINTTAB(25)"PLAY AG 


AIN Y/N" : rem 254 

1900 GETA$:IF A$="N" THENPOKE197,0:SYS197 


:rem 65 

1910 IF A$<>"Y" THEN 1900 :rem 207 

1920 GOT010 :rem 102 

1930 HY=-32000:POKE53269,0 :rem 155 

1940 HI=-32000:FORXY=0T071 :rem 8 

1950 IF BO(XY)>0 OR PO(XY)=0 THEN NEXT:GO 


T02040 :rem 181 

1960 GOSUB 1500:IFCHIPS=0THENNEXT:GOT0204 


0 :rem 106 

1970 TT=WC+BC:QW=TT/8*CHIPS+PT(XY)*(65-TT 


)/8 : rem 194 

1980 IFLE=2ANDCHIPS=AlTHENQW=l0000:rem 95 

1990 IF LE=2 AND REC=0 THEN GOSUB 2110:NE 


XT:GOT02040 :rem 161 

2000 IF QW>HI THEN HI=QW:Hl=XY:NEXT:GOT02 

040 : rem 192 

2010 IF HI=0THENNEXTXY:GOT02040 :rem 168 

2020 IF QW/HI>.85 AND QW/HI<l.15THEN ZZ=I 


NT(RND(l)*2):IFZZ=lTHENHI=QW:Hl=XY 
:rem 31 


2030 NEXT : rem 4 

2040 IF LE=2 AND REC=l THEN RETURN 

:rem 127 

2050 IF (HI=-32000 AND LE=l) OR (HY=-3200 


0 AND LE=2) THEN FL=0:CHIPS=0 

:rem 122 


2060 XY=Hl : rem 4 7 

2070 IF LE=2 THEN XY=H2 :rem 239 
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2080 GOSUB 750 :rem 230 

2090 Y=INT(XY/9):X=XY-Y*9 :rem 31 

2100 RETURN :rem 163 

2110 Al=AL:FORE=0T071 :rem 222 

2120 A(E)=BO(E) :rem 0 

2130 IF TA(E)>0 THEN BO(E)=TA(E):Al=Al+l 


:rem 99 

2140 NEXTE :rem 75 

2150 FORQ=l T08 : rem 73 

2160 IF XY+OF(Q)>-lTHEN PO(XY+OF(Q))=PO(X 


Y+OF(Q) )+l :rem 213 

2170 NEXTQ :rem 90 

2180 BO(XY)=TU :rem 68 

2190 NW=QW:REC=l:Yl=XY :rem 138 

2200 TU=3-TU:GOSUB1940:REC=0 :rem 188 

2210 QY=NW-HI:TU=3-TU :rem 56 

2220 IF QY>HY THEN HY=QY:H2=Yl :rem 16 

2230 IF HY=0 THEN 2250 :rem 92 

2240 IF QY/HY>.85 AND QY/HY<l.15 THEN ZZ= 


INT(RND(l)*2):IFZZ=lTHEN HY=QY:H2=Yl 

:rem 51 


2250 XY=Yl :rem 65 

2260 FORE=0T070 : rem 109 

2270 BO(E)=A(E):NEXT :rem 127 

2280 GOSUB750 :rem 232 

2290 FORQ=lT08 :rem 78 

2300 IF Yl+OF(Q)<0 THEN 2330 :rem 163 

2310 IF PO(Yl+OF(Q))=2 THEN PO(Yl+OF(Q))= 

1 :GOT02330 : rem 84 

2320 PO(Yl+OF(Q))=0 :rem 16 

2330 NEXTQ :rem 88 

2340 RETURN : rem 169 

2350 IF XY=7 THEN 2410 .:rem 116 

2360 IF XY=63 THEN 2440 :rem 170 

2370 IF XY=70 THEN 2470 :rem 172 

2380 FORI=9T013:PT(I)=l5-I:NEXT :rem 132 

2390 FORI=lT037STEP9:PT(I)=6-INT(I/9):NEX 

T :rem 108 

2400 RETURN : rem 166 

2410 FORI=6T042STEP9:PT(I)=6-INT(I/9):NEX 

T :rem 102 

2420 FORI=l6T012STEP-l:PT(I)=I-10:NEXT 

:rem 65 

2430 RETURN : rem 169 

2440 FORI=54T058:PT(I)=60-I:NEXT :rem 186 

2450 FORI=64T028STEP-9:PT(I)=INT(I/9)-l:N 

EXT :rem 202 

2460 RETURN : rem 172 

2470 FORI=61T058STEP-l:PT(I)=I-55:NEXT 

:rem 89 

2480 FORI=69T033STEP-9:PT(I)=INT(I/9)-l:N 

EXT :rem 206 

2490 RETURN : rem 175 

2500 FORI=lT08 : rem 64 

2510 READ A : rem 37 

2520 OF(I)=A:NEXT :rem 239 

2530 FORX=0T071 : rem 129 

2540 READA:PT(X)=A :rem 45 

2550 NEXTX : rem 99 

2560 FORI=8T071STEP9:BO(I)=5:NEXT :rem 66 

2570 FORI=COTOC0+24:POKEI,0:NEXT :rem 26 

2580 POKEC0+5,130:POKEC0+6,66:POKEC0+24,l 


5 :rem 194 

2590 RETURN : rem 176 

2600 DATA -10,-9,-8,-l,l,8,9,l0 :rem 208 

2610 DATA 16,-8,5,2,2,5,-8,16,0,-8,-12,-2 


,-2,-2,-2,-12,-8,0 :rem 251 

2620 DATA 5,-2,8,2,2,8,-2,5,0,2,-2,2,l,l, 


2,-2,2,0 :rem 20 

2630 DATA 2,-2,2,1,1,2,-2,2,0,5,-2,8,2,2, 


8,-2,5,0 :rem 21 


http:QY/HY<l.15
http:QY/HY>.85
http:QW/HI>.85


FEATURES: 

Supports XMODEM Protocol 
ASCII / ATASCI I Trans lation 
Allows Transfer of Files 
Larger than Memory 
Upload/Download of Text 
and Programs 
100% Machine Language 

Multiple Buffers 
Off-Line Editing 
Variable Baud Rate 
Parity Options 
Full/ Half Duplex 

Only
$99.95 


Replaces Atari 850™ Interface Module 

Compatible with all software 

3 foot cable with Centronics plug 
(compatible with Epson , NEC, Prowriter, etc.) 

2 year warranty 

Connects to serial bus on computer 

Daisy chains with other Atari peripherals 

Works on ALL Atari Computers 

Atari 850. THE SOURCE. and CompuServe OemoPak are trademarks 

of Atari. Inc. Readers Dlnest and CompuServe. 

Microblls Is not afllllated with Ata11. Readers Digest or CompuServe. 




2640 DATA -8,-12,-2,-2,-2,-2,-12,-8,0,16, 
-8,5,2,2,5,-8,16,0 :rem 254 


2650 DATA0,0,0,0,0,0,0,0 :rem 155 

2660 DATA0,0,0,0,15,240,0,15 :rem 110 

2670 DATA240,0,12,48,0,12,48,0 :rem 225 

2680 DATA12,48,0,12,48,0,15,240 :rem 24 

2690 DATA0,15,240,0,0,0,0,0 : rem 59 

2700 DATA0,0,0,0,0,0,0,0 : rem 151 

2710 DATA0,0,0,0,0,0,0,0 :rem 152 

2720 DATA0,0,0,0,0,0,0,235 :rem 3 

2730 DATA0,0,0,0,0,0,63,252 :rem 60 

2740 DATA0,63,252,0,48,12,0,48 :rem 232 

2750 DATA12,0,48,12,0,48,12,0 :rem 173 

2760 DATA48,12,0,48,12,0,48,12 : rem 234 

2770 DATA0,48,12,0,63,252,0,63 :rem 232 

2780 DATA252,0,0,0,0,0,0,0 :rem 8 

2790 DATA0,0,0,0,0,0,0,0 :rem 160 

2800 DATA0,0,0,0,0,0,0,235 :rem 2 

2810 DATA25 5 ,255,0,255,255,0,192,3 


:rem 184 

2820 DATA0,192,3,0,192,3,0,192 :rem 228 

2830 DATA3,0,192,3,0,192,3,0 :rem 124 

2840 DATA192,3,0,192,3,0,192,3 :rem 233 

2850 DATA0,1~2,3,0,192,3,0,192 :rem 231 

2860 DATA3,0,255,255,0,255,255,0 : rem 81 

2870 DATA0,0,0,0,0,0,0,0 :rem 159 

2880 DATA0,0,0,0,0,0,0,8 :rem 168 

2890 DATA63,63,63,63,31,15,7,0,0 :rem 82 

2900 DATA252,252,252,248,240,224,0,0 


:rem 16 

2910 DATA0,0,7,15,31,63,63,63 :rem 182 

2920 DATA0,0,224,240,248,252,252,252 


: rem 18 

2930 DATA l,l,l,l,l,0,0,1,1,0,0,l,l,l,l,l 


:rem 136 


Program 3: Reflectlon For VIC-20 

Version by John Krause, Assistant Technical Editor 
Refer to " COMPUTEl's Guide To Typing In Programs" 
before entering this listing. 
10 GOSUB540 :rem 122 

20 IFJ=20RF=64THEN470 :rem 2 

30 IFC1=1THENC1=2:C2=l:GOT050 :rem 219 

40 Cl=l:C2=2 :rem 100 

50 IFC1=1ANDB$="C"THEN270 :rem 155 

60 IFC1=2ANDW$="C"THEN270 :rem 178 

70 GETA$:IFA$="P "THENJ=J+l:GOT020:rem 220 

80 POKE37154,127:A=PEEK(37152)AND128:B=(A 
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=0) :rem 183 

90 POKE37154,255:A=PEEK(37151) :rem 147 

100 R=R+((AAND8) =0)-((AAND4)=0) :rem 124 

110 C=C+((AAND16)=0)-B :rem 121 

120 IFR<0THENR=0 : rem 206 

130 IFR>7THENR=7 : rem 223 

140 IFC<0THENC=0 :rem 178 

150 IFC>7THENC=7 :rem 195 

160 B=8079-44*R+C+C :rem 219 

170 D=PEEK(B):Dl=PEEK(B+30720) :rem 156 

180 POKEB+30720,Cl-l:POKEB,D+l28 :rem 16 

190 FORE=0T099:NEXT :rem 193 

200 POKEB+30720,Dl:POKEB,D :rem 230 

210 FORE=0T099:NEXT :rem 186 

220 IF(AAND32)=0THENP=9*(7-R)+C:GOT0240 


:rem 247 

230 GOT070 :rem 53 

240 IFB(P)THEN50 :rem 156 

250 GOSUB400:IFNTHENA=P:GOSUB370:POKEL-30 


720,46:POKEL,7:B(P)=0:GOT050 :rem 1 

260 J=0:F=F+l:GOT020 :rem 131 

270 M=-99:FORE=0T070:IFB(E)THEN350 :rem 7 

280 N=0:FORX=0T07:A=E:B=0 :rem 251 

290 A=A+D(X):IFA<00RA>70THEN320 :rem 51 

300 IFB(A)=C2THENB=B+l:GOT0290 :rem 2 

310 IFB(A)=ClTHENN=N+B :rem 29 

320 NEXT:IFN=0THEN350 :rem 31 

330 N=N+RND(l)*.9:IFF<55THENN=G(E)+G(E)-N 


:rem 96 

340 IFM<NTHENM=N:P=E :rem 16 

350 NEXT:IFM=-99THENJ=J+l:GOT020 :rem 250 

360 J=0:F=F+l:GOSUB400:GOT020 :rem 210 

370 POKE36874,230:FORH=0T099:NEXT:POKE368 


74,0 :rem 203 

380 L=38491 +26*INT(A/9)+A+A:POKEL,Cl-l 


:rem 90 

390 B(A)=Cl:RETURN :rem 59 

400 A=P:GOSUB370:POKEL-30720,81 :rem 41 

410 N=l:FORX=0T07:A=P:B=0 :rem 2 

420 A=A+D(X):IFA<00RA>70THEN460 :rem 51 

430 IFB(A)=C2THENB=B+l:GOT0420 :rem 1 

440 IFB(A)<>ClORB=0THEN460 :rem 2 

450 N=0:A=P:FORE=lTOB:A=A+D(X):GOSUB370:N 


EXT :rem 243 

460 NEXT: RETURN : rem 243 

470 FORE=0T070:IFB(E)=lTHENSl=Sl+l:rem 29 

480 IFB(E)=2THENS2=S2+1 :rem 68 

490 NEXT: PRINT" {HOME} {DOWN} {WHT}": I FSl >S2 


THENPRINT" BLACK WINS"Sl"TO"S2:GOT052 

0 :rem 184 


500 IFSl<S2THENPRINT" WHITE WINS "S2"TO"Sl 

:GOT0520 :rem 37 


510 PRINT"{4 SPACES}IT'S A DRAWi :rem 236 

520 GETA$:IFA$=""THEN520 :rem 81 

530 RUN :rem 141 

540 FORA=0T07:READD(A):NEXT :rem 173 

550 DIMB(70),G(70):A=RND(-TI):F=4:POKE368 


78,15 :rem 76 

560 FORA=0T034:READB:G(A)=B:G(70-A)=B:NEX 


T :rem 3 

570 FORA=8T062STEP9:B(A)=3:NEXT :rem 176 

580 B(30)=2:B(3l)=l:B(39)=l:B(40)=2 


:rem 232 

590 Cl=2 :C2=1 : rem 158 

600 POKE36879I110 :C$= " {BLK}BIACK" :GOSUB77 


0:B$=A$ :rem 61 

610 C$= II {WHT }WHITE II :GOSUB770 :W$=A$ 

:rem 180 

620 IFZ=0THEN690 :rem 188 

630 PRINT" {CLR} {DOWN}MOVE CURSOR WITH 


{6 SPACES}JOYSTICK." :rem 125 






640 PRINT" {DOWN}PRESS FIRE BUTTON TO 
{2 SPACES}MAKE YOUR MOVE." :rem 0 

650 PRINT" {DOWN}~RESS P TO PASS.". 
:rem 226 

660 IFZ=2THENPRINT"{DOWN}CURSOR COLOR IND 
ICATESWHOSE TURN." - :rem 115 

670 PRINT" {DOWN}PRESS SPACEBAR ••• " 
- :rem 87 

680 GETA$: IFA$ <>" "THEN680 : rem 156 
690 PRINTCHR$(142)"(CLR}{WHT}{5 SPACES}RE 

FLECTION" : rem 220 
700 PRINT"{2 DOWN}{2 RIGHT}{BLKHA~****** 

******** * gs~ :rem 208 
710 FORA=lT08:PRINT"{BLK}{2 SPACES}-{YEL} 

••.•..•• {BLK}-" :rem 252 
720 PRINT" {2 RIGHT}-"TABT18) "-":NEXT 

- - :rem 172 
730 PRINT" {UP} (2 RIGHT HZ~********* * ***** 

gx~ :rem 190 
740 PRINT" {HOME} [ 10 DOWN} "TAB ( 9) II [WHT }Q 

{BLK}Q :rem 227 "Reflection," IBM PC/PCjr version. 
750 PRINTTAB ( 9) II {DOWN} {BLK}Q {WHT }Q 

- :rem 244 
llA 1 2 0 L 0 CA T E b , 2 8 : P R I N I M S

760 RETURN : rem 125 GH 130 LOCATE 7,28:PRINT"BLACK'S CHIPS770 PRINTCHR$(14)"[CLR}[WHT}WHO WILL PLAY 
":LOCATE 8,34:PRINT NBSTHE" - : rem 123 

GB 1 4 0 L 0 CATE 1 0 , 2 8 : PR I NT "WH I TE ' S CH I P 780 PRINT" {DOWN} {RVS} "C$" {OFF} {WHT} PIECE 
S":LOCATE 11,34 : PRINT NWSS? :rem 171 

790 PRINT" {2 DOWN} [2 RIGHT} {RVS}C{OFF}OMP HJ 145 IF PL = I THEN AL =NB+l : GOTO 150 

UTER - : rem 62 110 1 4 7 AL = NW+ 1 

800 PRINT" {DOWN} [ 2 RIGHT} [RVS} H{OFF} UMAN NI 150 IF CM = l AND TU=PL THEN GOSUB 80 
- : rem 47 00:GOTO 3i'.>0 

810 GETA$: IFA$=" "THEN810 : rem 85 GC 1 6 0 PUT C 3 +Xx 2 5 , 3 + Y x 2 5 ) , CU , X 0 R 
820 IFA$="H"THENZ=Z+l : rem 211 GC 1 7 0 A $ = I N KEY $ 
830 RETURN :rem 123 JN 180 IF AS="I" AND Y > 0 THEN Y=Y - i:XX 
840 DATA-9,-8,1,10,9,8,-1,-10 :rem 164 =0 : YY = l:GOTO 240 
850 DATA16,-4,4,2,2,4,-4,l6,0,-4,-l2,-2,­ LI 190 IF AS = "M " AND Y<7 THEN Y=Y+ l:XX

2,-2,-2,-12,-4,0 :rem 189 
= 0:YY ;- 1 : GOTO 240

860 DATA4,-2,4,2,2,4,-2,4,0,2,-2,2,0,0,2, 
DD 200 IF AS="J" AND X>0 THEN X=X-l:YY-2, 2 : rem 128 

=0:XX = l : GOTO 240 
OK 210 IF AS = "K " AND X<7 THEN X = X+l:YYProgram 4: Reflectlon For IBM PC/PCJr = 0:XX =- 1 :GOTO 240 

Version By Chris Poer. Editorial Programmer Cll 2 2 0 I F A$ = II T HEN 2 7 0II 

Refer to " COMPUTE!'s Guide To Typing In Programs" 11N 2 2 5 I F A S = " E " T HE N -8 0 0 
before entering t his listing. FA 230 GOTO 170 
llJ 5 DEF SEG=0:POKE 1047,64 : KEY OFF:WI GP 2 4 0 PUT C 3 + X x 2 5 , 3 + Y x 2 5 ) , CU • X 0 R 

DTH 40:DEFINT A - Z : TU=l:PL =- 1 AD 2 5 0 PUT C 3 + ( X + XX) x 2 5 , 3 + ( Y Y + Y) x 2 5 ) , C 
NI 1 0 DIM BO ( 8 0) , TAC 7 1 ) , PT C7 1 ) , A C a0) , P U,XOR 

0 C 8 1 ) , BC ( 5 6 ) , WC ( 5 6) , CUC 6 8) FG 260 GOTO 170 
Bl 20 GOSUB 9000 II 270 XY = X+YX9:1F BO(XYJ>0 THEN 170 
llJ 30 GOSUB 1000 GH 280 PUT C3+XX25,3+YX25J,CU,XO~ 

HO 40 GOSUB 3000 06 3 0 0 I F F L =0 T H E N 3 5 0 
llF 5 0 GO SUB 2 fHHJ FP 305 IF TU = l THEN PUT (6+X X2 5,6+YX25 

BC 60 IF DE=1 THEN GOSUB 4000 : GOTO 100 ),BC,XOR:GOTO 320 

LE 70 FOR Y= 2 TO 5:FOR X = 2 TO 5 NL 310 PUT C6+XX25,6+YX25J,WC,XOR 

IL 75 READ A:POCYX9+X) = A:NEXT X: NEXT 110 3 2 0 I F P0 ( XY) =0 T H E N 3 5 0 
y 011 330 GOSUB 5i'.>00 

NC 80 BO C30)= 2:BOC31)=1:BOC 3 9l = l : BOC 110 3 4 0 I F C H I P S > 0 T H E N G0 S U B 6 0 0 0 : B 0 C X 

40l = 2:NB=2 : NW= 2 Yl = TU : GOTO 420 

JN 85 PUT C81,81l,WC,XOR:PUT (106,81), ~H 350 LOCATE 18,27:PRINT " ILLEGAL MOVE 

BC,XOR ":LOCATE 19,27 : PR I NT"END OF TUR 

OC 9 0 PUT C 8 1 , 1 0 6 ) , BC , X 0 R : PUT C 1 0 6 , 1 0 6 N" 
) ,WC,XOR ON 3 6 0 BEEP : F 0 R I = 1 T 0 2 0 0 0 : NEXT I 

PF 1 0 0 FL= 1 : X = 4 : Y = 4 : NW$ = ST R $ CNW) +" " · llK 3 7 0 I F F L =0 T H E N 4 1 0 
NBS=STRSCNB)+ " FP 380 IF TU = l THEN PUT (6+XX25,6+YX25 

Ill 105 IF TU =2 THEN MS =" WHI T E'S TURN " J,BC,XOR:GOTO 410 

:GOTO 120 OL 3 9 0 PUT ( 6 +Xx 2 5 , 6 + Y x 2 5 ) , WC , X0 R 

EE 1 1 0 M$ =II B LA cK • s TuRN ,, KH 410 LOCATE 18,27:PRINT" 
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":LOCATE 19,27 : PRINT " II 2000 CLS:COLOR fl,l:LINE C0,0)-C199, 
" : GOTO 470 199),2,BF • 

Ill 420 IF TU=l THEN NB = NB+CHIPS+l:NW=N ~ 2010 FOR X = 0 TO 200 STEP 25 
W-CHIPS:GOTO 440 EC 2020 LINE CX,1J-CX,200J:LINE CX+l,1 

0 430 NW = NW+CHIPS+l :NB=NB-CHIPS J-CX+l ,200) 

U 4 4 0 FOR Q= 1 TO 8 U 2030 LINE (0,XJ-(200,XJ:LINE C0,X+1 

FN 450 IF XY+OFCQ)>-1 THEN POCXY+OFCQ) J-C200,X+1J 
) =1 AB 2040 NEXT X 

CG 4 60 NEXT Q OE 2 0 5 0 L I NE C 0 , 1 9 8 ) - C 2 0 0 , 1 9 8 J : L I NE C 0 

ON 4 7 0 T U =C T U - 2 ) x ­ 1+ 1 ,199)-(200,199) 

JD 4 80 GO SUB 9 00 JD 2060 RETURN 
GP 490 IF NB = 0 OR NW=0 OR NW+NB=64 THE ll 3000 SCREEN 1 :CLS:COLOR 0, 1 

N 7 000 LB 3005 CLS : LINE C105,105J-C120,120J,0 
llG 5 0 0 I F X Y ::. 0 0 R X Y = 7 0 R X Y = 6 3 0 R X Y = ,BF 

70 THEN GOSUB 8800 GJ 3010 LINE C105,105J-C121,121J,3,B 
AC 510 GOTO 100 HA 3 0 2 0 L I NE ( 10 4 r 10 4 ) - ( 122 r 122) ' 3 r B 
PB 800 LOCATE 18,28 : PRINT"DO YOU WANT" IH 3030 LINE C103,103)-C123,123l,3,B 

:LOCATE 19,27 : PRINT"TO QUIT CY/ EC 3 0 4 0 GET C 1 0 3 , 1 fl 3 ) - C 1 2 3 , 1 2 3 ) , CU 
N)" IA 3050 CLS 

GN 8 1 0 A$ = I N KEY $ EB 3060 CIRCLE C113,113),7,1 

OH 820 IF AS="Y" T'°1EN FL = 0:GOTO 840 •D 3 0 7 0 p A I N T ( 1 1 3 r 1 1 3 ) r 1 ' 1 

18 830 IF AS < >"N " THEN 810 El 3 0 8 0 GE T C 1 (I 6 , 1 fl 6 ) - C 1 2 0 , 1 2 0 ) , WC 

LL 840 LOCATE 18,28:PRINT" Ill 3 0 9 fl CL S: L I NE C 1 0 5 , 105) - C120 , 1 2 fl) , 0 

":LOCATE 19,27 : PRINT" ,BF 
II Fl 3100 CIRCLE C113,113),7,2 

NO 8 5 0 I F F L =0 T H E N 7 0 0 0 OB 3 1 1 0 p A I N T ( 1 1 3 r 1 1 3 ) • 2 r 2 

Gii 8 6 0 G 0 T 0 1 7 0 LG 3120 GET C106,106l-C120,120l,BC 

OL 9 Q 0 F 0 R I = 0 T 0 7 0 : TAC I ) = 0 : NEXT I : R IB 320fl RETURN 
ET URN BH 4000 LOCATE 4,27 : PRINT"TYPE CB) FOR 

PA lll0fl CLS:LOCATE 2,14:PRINT"REFLECTI " : LOCATE 5,28:PRINT"BLACK CHIP 

ON" S " 
OH HJ 1 0 P R I N T : P R I N T " U S E T HE C I - J - K - M IP 4010 LOCATE 8,27:PRINT"TYPE CW) FOR 

) KEYS TO MOVE THE CURSO ":LOCATE 9,28:PRINT"WHITE CHIP 

R TYPE CE) TO END THE GAME" S" 
CD 1020 LOCATE 7,10:PRINT"CW)HITE MOVE HO 4020 LOCATE 12,27:PR.INT"TYPE SPACE 

S FIRST" FOR":LOCATE 13,30:PRINT"NO CHI 

IJ 1030 LOCATE 8, 10:PRINT"CBHACK MOVE P" 
S FIRST" 6l 4030 FOR Y=0 TO 7: FOR X= 0 TO 7 

ID 1040 AS=INKEYS:IF AS="W " THEN TU=2: PH 4050 PUT CX*25+3,Y*25+3),CU,XOR:C=C 
GOTO 1060 + 1 

EC 1<150 IF AS<>"B 11 THEN 1040 IC 4 0 6 fl AS ::: I N KEYS : X Y = Y * 9 + X 
BA 1060 LOCATE 10,13:PRINT 11 CNlORMAL BO BJ 4070 IF AS="W" THEN NW=NW+l :BOCXYl= 

ARD" 2 : PUTC6+X*25,6+Y*25l,WC,XOR:GO 
PG 1070 LOCATE 11 ,8:PRINT 11 CDlESIGN YOU TO 4 11 0 

R OWN BOARD" FP 4080 IF AS= 11 B 11 THEN NB=NB+l :BOCXYl= 
Dl 1080 AS = INKEYS:Z=INTCRNDCl)J:IF AS= 1 : PUTC6+X*25,6+Y*25l,BC,XOR:GO 

"D" THEN DE=l:GOTO 1100 TO 4110 
FG 1 0 9 0 I F A$ < > II NII THEN 1 0 8 0 EO 4090 IF AS=" II THEN 4130 
Kii 1100 LOCATE 13, 13:PRINT"C 1 - 2)PLAYER II 4100 GOTO 4050 

s II BJ 4 1 1 0 FOR E ::: 1 TO 8 
DO 1 1 2 0 A$ =I N KEY $ : Z = I N T C RN D C 1 ) ) : I F A $ = DD 4 1 2 0 I F X Y + 0 F C E ) > - 1 THE N P0 C X Y + 0 F 

11 2 11 THEN RETURN CE>J=1 
DH 1 1 3 0 I F As < > II 1 II THEN 1 1 2 0 EC 4 1 2 5 NEXT E 
H 1140 CM=l:LOCATE l6,ll:PRINT 11 WHAT L IC 4 1 3 0 I F CI 2 <> I NT CCI 2 ) THEN PUT C X * 2 

EVEL? C1-2J" 5+3,Y*25+3J,CU , XOR 
18 1150 AS = INKEYS:Z=INTCRNDC1JJ FP 4 1 4 0 C =0 
H 1160 LE= VALCASJ:IF LE <1 OR LE>2 EG 4 1 5 0 NE X T X : NEXT Y 

THEN 115<1 EL 4160 LOCATE 4,27:PRINT 11 

Cl 1170 LOCATE 18,9 : PRINT"COMPUTER 
YS CBJLACK" 

PLA " : LOCATE 5,28:PRINT" 

~ 1180 LOCATE 19,9:PRINT"COMPUTER PLA CG 4 1 7 0 LOCATE 8 • 2 7 : p R I NT II 
YS CWJHITE" " : LOCATE 9,28 : PRINT 11 

EP 1190 AS=INKEYS:IF AS =" W" THEN PL=2 : " 
RETURN EB 4180 LOCATE 12,27 : PRINT" 

llG 1200 IF AS<>"B" THEN 1190 ":LOCATE 13,30:PRINT" 
IC 1210 RETURN II 
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IC 4200 RETURN LD 8250 GOSUB 900 
AF 5000 CHIPS=0:FOR 1=1 TO 8:L=l:V=0:X KP 8 2 6 0 Y = I NT ( X YI 9 ) : X =X Y - Y* 9 

X=0 KL 8270 RETURN 
JN 5010 V=V+OFCl):IF XY+V>70 OR XY+V<0 011 8 4 0 0 A 1 =A L : F 0 R E =0 T 0 7 1 

THEN 5040 fl 8410 ACEJ=BOtEl 
FN 5015 IF BOCXY+V)=5 THEN 5040 EC 8 4 2 0 I F TA ( E. ) > 0 THEN B 0 C E J = TAC E J : A 1 
JN 5020 IF BOCXY+V)=3 - TU THEN XX = 1 :L=L =Al+l 

+l:GOTO 5010 El 8430 NEXT E 
OJ 5 Iii 3 0 I F XX= 1 AND B 0 C X Y + V ) =TU THEN G Lii 8440 BOCXYJ=TU 

OSUB 5100 110 8441 FOR 0=1 TO 8 
GP 5 0 4 0 N E X T I CA 8 4 4 2 I F X Y + 0 F C 0) > - 1 THEN P0 C X Y ~ 0 F C 0 
JO 5050 RETURN )J=POCXY+OFCQJ)+l 
BJ 5 1 0 fl W= 1 : V =Iii NO 8 4 4 3 NEXT 0 

llC 5110 V=V+OFC I) :TACXY+V)=TU AC 8 4 5 0 NE =OW : REC = 1 : Y 1 = X Y 

CH 5120 W=W+l: IF W <=L-1 THEN 5110 llP 8460 TU=3-TU:GOSUB 8010 : REC=0 

KJ 5130 CHIPS=CHIPS+W-l:RETURN EB 8470 OY=NE-HI : TU=3-TU 

KA 61i!U FOR l=fl TO 7:FOR L= Iii TO 7 GD 8480 IF OY>HY THEN HY = OY : H2=Yl : GOTO 

oc 
KO 

6010 IF TACl*9+L)=lil THEN 6050 

IF TU=l THEN PUT C6+L*25,6+1*2 CP 8 4 9 0 
8550 

I F HY = 0 THEN 8 5 5 0 

5),WC,XOR:PUT C6+L*25,6+1*25), CH 8500 IF OY/HY> . 85 AND OY/HY<l . 15 TH 

BC,XOR:GOTO 6040 EN ZZ=INTCRNDC1l*2J:IF ZZ=l TH 

IL 

llF 

6 II 3 fl 

6 0 4 0 

PUT C6+L*25,6+1*25),8C,XOR:PUT 
C6+L*25,6+1*25),WC,XOR 

BG C I *9 + L ) :: T U 

BO 
JC 

NB 

8 5 5 <I 
8560 

8 5 7 <I 

EN HY=QY : H2 = Y1 
X Y :: Y 1 
FOR E=0 TO 70 

B0 C E J :: A C E l : NEXT E 
KC 6050 NEXT L:NEXT I NN 8580 FOR O= 1 TO 8 
JC 6060 RETURN JA 8590 IF Yl+OFCOJ<0 THEN 8620 
Hf 

LO 

7 0 0 0 

7 0 1 0 

I F NW> NB l HEN A$ :: "WH I f E W I NS " : 
Hl = NW:H2 :: NB:GOTO 7030 
I F NB> NW THEN A$= " BLACK WI NS" : 

OC 

DL 

8 6 0 0 

861<1 

I F P0 C Y 1 + 0 F C Q ) l =2 T HE N P0 ( Y 1 + 0 
FCQ)l=l:GOTO 8620 
POCY1+0F(Q))=1 

Hl=NB : H2::NW : GOTO 7030 llA 8 6 2 0 N E X T Q 
FH 

FF 
7020 

7030 

A$:: " T I E GAME":Hl=NW:H2=NB 

LOCATE 18,29:PRINT A$ 
LF 

U 
863(1 

8640 

GOSUB 900 

RETURN 
IJ 7040 LOCATE 19, 2 9:PRINT Hl; " TO ";H EB 8800 IF XY = 7 THEN 88C0 

2 FG 88 10 IF XY= 63 THEN 8890 
CF 7050 LOCATE 21,28:PRINT"PLAY AGAIN llJ 8 8 2 0 I F X Y ::. 7 0 THEN 8 9 ~ ~ 

? II 
Pf 8 8 3 0 FOR I =9 T 0 1 3 : PT C I J = I 5 - I : NE.XI 

JC 7 0 6 0 AS:: I N KEY$ 
KL 
116 

7070 
7 0 8 0 

IF A$::"Y" THEN RUN 
I F A $ = " N " T H E N C L S : E N D 

GF 8 8 4 0 F 0 R I =1 T 0 3 7 ST E P 9 : PT ( I j = 6 - I 
NHl/9) : NEXf I 

BH 7090 GOTO 7060 KB 8 8 5 0 RE T URN 
Kl 8000 HY=-32000 GO 8 8 6 0 F 0 R I =6 T 0 4 2 S ·T E P 9 : P T t I J =6 - I 
Hf 8 0 1 0 X Y =0 : H I = - 3 2 0 0 0 : F 0 R X Y = 0 T 0 7 1J NTCl/9J:NEXT I 
OC 8 0 2 0 I F B 0 C X Y J >0 0 R P 0 t X Y J =0 THEN . G Ill 8870 FOR I =16 TO 12 STE. P - 1 :PTl I)= I 

OTO 8200 -10:NEXT I 
LH 8050 GOSUB 5000 : 1F CHIPS = 0 THEN 820 LK 8880 RE.TURN 

0 KA 8890 FOR I = 54 10 5B : PT C1J = 6kl - l:NE.X 

AE 8060 TT=NB+NW:OW=tTT/8)*CHIPS+PTtXY T I 

l*C65-TTJ/8 EC 8900 FOR I =64 TO 28 STEP -9: FTL I)"' I 

LI 8 0 6 5 I F LE =2 AND CH I P S =A I THE:. N OW= 1 NTCl/9) ­ l : NEXT I 

0000 JH 8910 RETURN 

AA 8070 IF LE=2 AND REC = 0 THEN GO S UB 8 lC 8 9 2 0 F OR I -" 6 I 1 0 5 7 S I E P - 1 : P T ( I J = I 

400:GOTO 8200 -55 : NE Xl 

EK 8080 IF OW>HI THEN Hl=OW:Hl=XY:GOTO HE 8 9 3 0 F 0 R I = (, 9 T 0 3 3 5 TE F - 9 : PT ( I ) = I 

8200 NT Cl/9)- l : NEXf 

NC 8 0 9 0 I F H I = 0 I HEN 8 2 0 0 KA 8940 RElURN 

CH 8 1 0 0 I F OW I H I > • 8 5 AND OW I H I ~ 1 . 1 5 T H Gii 9 0 0 0 F 0 R I = I T 0 8 

EN ZZ::IN TCH NDll )X2J :IF­ lZ=l lH NC 9 0 1 0 RE AD A 

EN H I =OW : H 1 =X Y 110 9 0 2 0 0 F t I ) =A : N E X T 

PH 82 0 0 NEXT Hl 9040 FOR X =0 TO 71 

Kl 8210 IF LE= 2 AND REC=l THEN RETURN Hl 9 0 5 0 RE AD A: p T'C )( ) ;:: A 

KL 8220 IF CHl=- 32 000 AND LE = lJ OR CHY 60 9 0 G Ill N E X T X 

=-32000 AND LE=2l THEN FL = 0:CH IL 9070 FOR I= 8 TO 71 STEP 9 :B0( I) 

I PS::. 0 5:NEXT 

HO 8 2 3 0 X Y =H 1 llC 9 0 9 9 R E T U R N 

06 8 2 4 0 I F L E =2 T HE N X Y =H 2 OA 9 1 0 0 DA T A - 1 0 , ­ ~ , - tl , - 1 , 1 , tl , \I , 1 0 
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II~ 9 1 10 DAlA 16. - 6. 6. 2. 2. 6. -6. 16. 0. - 6. 

-12,-2, - 2, - 2, -2,- 12, - 6,0 


LJ 9120 DATA 6,-2,6,2,2,6,-2,6,0,2,-2, 

2, 1, 1,2,-2,2,0 


BE 9130 DATA 2,-2,2, 1, I ,2,-2,2,0,6, -2 , 

6,2,2,6,- 2 ,6,0 


PE 9 140 DATA - 6, - 12 , -2 ,-2 ,- 2 ,-2 , -1 2, - 6 

,0, 16, - 6,6,2,2,6, - 6, 16,0 


Df 1 1 0 0 0 D A T A 1 , 1 , 1 , 1 , 1 , 0 , 0 , 1 , 1 , 0 , 0 , 1 , 


1' 1' 1. 1 


Program 5: Reflection For Tl-99/4A 
Version by Pat Parrish, Programming Supervisor 

Refer to "COMPUTEl 's Guide To Typing In Programs" 
before entering this listing. 
10 DIM BOC80),TAC71),PTC71),AC71),P 

0(80) 

20 GOTO 70 

30 FOR 1=1 TO LENCAS) 

40 CALL HCHARCR,C+I ,ASCCSEGSCAS, I, 1 


) ) ) 

50 NEXT I 

60 RETURN 

70 TU= 1 

80 RANDOMIZE 

90 GOSUB 3850 

100 GOSUB 1310 

110 IF DE = O THEN 130 

120 GOSUB 4090 

130 GOSUB 1540 

140 IF DE=O THEN 170 

150 GOSUB 1650 

160 GOTO 330 

170 RESTORE 4080 

180 FOR Y=2. TO 5 

190 FOR X=2. TO 5 

200 READ POCY*9+X) 

210 NEXT X 

220 NEXT Y 

230 BOC30)=2 

240 BOC31)=1 

250 60(39) = 1 

260 BOC40l = 2 

270 BC=2 

280 WC=2 

290 CALL HCHARC11, 13, 128) 

300 CALL HCHARCll,16,120) 

310 CALL HCHARC14, 13, 120) 


320 CALL HCHARC14,16,128) 

330 FL=l 

340 X=4 

350 Y=4 

360 KH=12.8 

370 IF TU<>l THEN 390 

380 KH=120 

390 CALL HCHARC4,28,KH) 

400 AS=STRSCBCl&" " 

410 R=17 

420 C=27 

430 GOSUB 30 

440 R=22 

450 AS=STRSCWCl&" " 

460 GOSUB 30 

470 IF CCM<>ll+CTU<>l)THEN 500 

480 GOSUB 2730 

490 GOTO 900 

500 KH=l 

510 CALL GCHARC3*Y+2,3*X+4,GG) 

520 KH=l-KH 

530 CALL HCHARC3*Y+2,3*X+4,120+8*KH 


) 

540 CALL KEYCO,K,Sl 

550 IF S=O THEN 520 

560 IF CK<>ASCC"E"))+CY<l)THEN 600 

570 CALL HCHARC3*Y+2,3*X+4,GG) 

580 Y=Y-1 

590 GOTO 510 

600 IF CK<>ASCC"S"))+(X<llTHEN 640 

610 CALL HCHARC3*Y+2,3*X+4,GG) 

620 X=X-1 

630 GOTO 510 

640 IF CK<>ASCC"0"))+CX>6lTHEN 680 

650 CALL HCHARC3*Y+2,3*X+4,GG) 

660 X=X+l 

670 GOTO 510 

680 IF CK<>ASCC"X"))+CY>6lTHEN 720 

690 CALL HCHARC3*Y+2,3*X+4,GG) 

700 Y=Y+l 

710 GOTO 510 

720 IF K<>ASCC"Q"lTHEN 870 

730 AS =" SURE YOU WANT TO ENO CY/N)? 


740 R=24 

750 C=2 

760 GOSUB 30 

770 CALL KEYCO,K,S) 

780 IF S=O THEN 770 

790 IF K<>89 THEN 820 

800 EE=l 

810 GOTO 830 

820 IF K<>78 THEN 770 

830 AS=CS&"l3 SPACESJ" 

840 C=2 

850 GOSUB 30 

860 IF EE=l THEN 2370 

870 IF K<>ASCC" ")THEN 520 

880 XY = Y*9+X 

890 IF BOCXYl>O THEN 520 

900 IF FL ~ O THEN 990 

910 CALL HCHARCY*3+2.,X*3+4, 12.0+CTU­

1 ) *8) 


920 IF POCXYl=O THEN 990 

930 CALL SOUNDCl00,440,2) 

940 GOSUB 2060 

950 IF CHIPS<l THEN 990 

960 GOSUB 2300 

970 BOCXYl=TU 

980 GOTO 1110 


"Reflection," TI-99 / 4A version. 990 R=24 
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1000 CALL SOUNOC100,110,2) SUM",BS,6$&" x:",AS,BS,61,AS,B 
1 0 1 0 
1020 
1030 

C=2 
AS="ILLEGAL MOVE - LOSE TURN" 
GOSU6 30 161 0 

$&" "&CHR$C128)&" : ",6$,A$,BS,C
';
CALL SCREENC1 l) 

1040 FOR 1=1 TO 500 1620 CALL COLORC11,5, 1) 
105 0 NEXT I 1630 CALL COLORC13, 16, 1) 
1060 AS=CS i640 RETURN 
107 0 GOSU6 30 1650 KH=O 
1080 IF FL=O THEN 1100 166 0 FOR Y=O TO 7 
109 0 CALL HCHARC3*Y+2,3*X+4,32) 1670 FOR X=O TO 7 
1 100 GOTO 1210 168 0 KH=1-KH 
1 1 1 0 IF TU<>l THEN 1150 1690 CALL HCHARC3*Y+2,3•X+4, 120+8*K 
1 120 6C=6C+CHIPS+1 H) 
1 1 3 0 WC=WC-CHIPS 1700 CALL KEYCO,K,S) 
1 1 4 0 GOTO 1170 1 7 1 0 IF S=O THEN 1680 
1 1 5 0 WC=WC+CHIPS+l 1720 XY=X+Y*9 
1 160 6C=6C-CHIPS 1 7 3 0 IF K<>87 THEN 1 7 7 0 
1 1 7 0 FOR Q=1 TO 8 I 7 4 0 WC=WC+l 
1 180 
1 1 9 0 
1200 
121 0 

IF XY+OFCQ)<O THEN 1200 
POCXY+OFCQ))=l 
NEXT a 
TU=3-TU 

1750 
1760 
1 7 7 0 
1780 

BOCXY)=2 
GOTO 1850 
IF K<>66 THEN 
6C=BC+1 

181 0 

1220 IF CWC=O>+C6C=O)+CWC+6C=64>THE 
N 2370 

1790 
1800 

BOCXY>=l 
GOTO 1850 

1230 
124 0 

1250 

GOSUB 1270 
IF CXY<>O)*CXY<>7)*CXY<>63)*CX 
Y<>70)THEN 1260 
GOSUB 3540 

181 0 
182 0 
183 0 
1840 

IF K<>32 THEN 1680 
CALL HCHARC3*Y+2,3*X+4,32) 
BOCXY)=O 
GOTO 1900 

1260 
1270 
1280 

GOTO 330 
FOR l=O TO 71 
TACll=O 

185 0 

1860 

CALL HCHARC3*Y+2,3*X+4,120+8•C 
BOCXY)-1)) 
FOR E=1 TO 8 

1290 
1300 

NEXT I 
RETURN 

1870 
1880 

IF XY+OFCE)<= ­ 1 THEN 1890 
POCXY+OFCEll=1 

131 0 CALL CLEAR 1890 NEXT E 
1320 CALL SCREENC11) 1900 NEXT X 
1330 PRINT TABC10)1 11 REFLECTION 11 

: 1910 NEXT Y 
1920 AS="OK?" 

1340 PRINT TABC1 ll;"lST MOVE" 1930 R=22 
1350 INPUT "!5 SPACESlCB>LACK/CWlHI 

TE: II : Al 
1940 
1950 

C=27 
GOSUB 30 

1360 
1370 

PRINT 
IF CAS<>"B")*CAl<>"W"lTHEN 134 

1960 
1970 

CALL KEYCO,K,S) 
IF S=O THEN 1960 

1380 
0 
IF AS="B" THEN 1400 

1980 
1990 

IF CK<>78l•CK<>b9)THEN 1960 
IF K<>89 THEN 2020 

1390 
1400 

TU=2 
PRINT TABC10);"GAME BOARD" 

2000 
2010 

CALL HCHARC22,27,32,4) 
RETURN 

1 4 1 0 INPUT II CN>ORMAL/COlESIGN ONE 2020 WC=O 
" : AS 2030 BC=O 

1420 PRINT 2040 GOSU6 1540 
1430 IF CAl<>"O">*CAl~>"N"lTHEN 140 2050 GOTO 1650 

0 2060 CHIPS=O 
1 4 4 0 IF AS="N" THEN 1460 2070 FOR 1=1 TO 8 
1450 0 E = 1 2080 L =1 
I 4 6 0 INPUT "!3 SPACESlt OF PLAYERS 2090 V=O 

C 1 / 2 l ? : ":CM 2 1 0.0 XX=O 
1470 IF CCM<>ll•CCM<>2l THEN 1460 2 1 1 0 V=V+OFCI) 
1480 PRINT 2120 IF CXY+V>70l+CXY+V<OlTHEN 2200 
1490 CM=CCM=2l*2+CM 2 130 IF BOCXY+V)=5 THEN 2200 
1500 IF CM=O THEN 1530 2140 IF 60CXY+V)<>3-TU THEN 2180 
151 0 INPUT "!4 SPACESJSKILL LEVEL 2 150 XX=l 

1/21 ?: ":LE 2160 L=L+l 
1520 IF CLE<>l)*CLE<>2lTHEN 1510 2J 7 0 GOT 0 2. 1 1 O 
153 0 RETURN 2180 IF CXX<>l)+CBOCXY+V)<>TUlTHEN 
1540 Al="pqrqqrqqrqqrqqrqqrqqrqqr" 2200 
155 0 6$="s t t t t t t t t" 2190 GOSU6 2220 
1560 Cl="uvwvvwvvwvvwvvwvvwvvwvvw" 2200 NEXT I 
1 5 7 0 CALL SCREENC2l 2210 RETURN 
1580 CALL COLORC11,l,1) 2220 W=l 
159 0 CALL COLORC13, 1, 1) 2230 V=O 
1600 PRINT AS,Bl,6$,AI&" 'S",BS,B$ 2240 V=V+OFCI) 

&" UP",AS,Bl,Bl,AS,6$,6$,A$&" 2250 TACXY+Vl=TU 
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2260 W=W+ 1 2 9 1 0 RANDOMIZE 
2270 IF W< L THEN 2240 2920 ZZ=INTCRND•2)+1 
2280 CHIPS = CHIPS+W-1 2930 IF ZZ<>l THEN 2960 
2290 RETURN 2940 HI =QW 
2300 FOR l=O TO 71 2950 Hl=XY 
2 3 1 0 IF TACl) = O THEN 2350 2960 XY=XY+l 
2320 L = INTCl/9) 2970 IF XY<71 THEN 2760 
2330 CALL HCHARCL*3+2,C l - 9 * L) *3 +4, 2980 IF CLE<>2)+CRE<>l)THEN 3000 

20+CTU ­ ll*8) 2990 RETURN 
2340 BOCl) = TU 3000 IF CCHI <>-32000l+CLE<>l)l*CCHY 
2350 NEXT I <>-32000)+CLE<,2l>THEN 3030 
2360 RETURN 3010 FL=O 
2370 REM WINNER 3020 CHIP S = O 
2380 IF BC <= WC THEN 2430 3030 XY=Hl 
2390 AS = "BLACK" 3040 IF LE<>2 THEN 3060 
2400 HI= BC 3050 XY=H2 
2 4 1 0 LO = WC 3060 GOSUB 1270 
2420 GOTO 2490 3070 Y=INTCXY/9) 
2430 IF BC =WC THEN 2480 3080 X = XY-Y•9 
2 4 4 0 AS= "WHITE" 3090 RETURN 
2450 HI =WC 3 100 A1=BC+1 
2460 LO = BC 3 1 1 0 FOR E=O TO 70 
2 4 7 0 
2480 

GOTO 2490 
A $ = II T I E GA M E . •. 

3120 
3 130 

ACE) = BOCE) 
IF TACEl<l THEN 3160 

2490 R = 24 3 1 4 0 BOCEl=TACE) 
2500 C=3 3 150 Al = Al+l 
2510 IF SEGSCAS,1 , l)= " T " THEN 2540 3 1 6 0 NEXT E 
2520 CALL VCHARC3,27,32,96) 3 170 BOCXYl=l 
2530 AS = AS&" WINS "&STRSCHI)&" TO II 3 180 FOR Q=1 TO 8 

&STRSCLO)& " ! " 3 190 IF XY+OFCQ)<O THEN 3210 
2540 GOSUB 30 3200 POCXY+OFCQ)l=POCXY+OFCQ))+l 
2550 BC = O 3 2 1 0 NEXT Q 
2560 WC = O 3220 NW=QW 
2570 DE = O 3230 RE= 1 
2580 TU= 1 3240 Yl=XY 
2590 FOR l = O TO 71 3250 TU=2 
2600 POCI l=O 3260 GOSUB 2740 
2610 BOCl) = O 3270 RE=O 
2620 TACll = O 3280 QY=NW - HI 
2630 NEXT I 3290 TU= 1 
2640 FOR 1 = 1 TO 750 3300 IF QY<=HY THEN 3340 
2650 NEXT 3 3 1 0 HY=OY 
2660 AS=" PLAY AGAIN CY/Nl? 3320 H2=Y1 
2670 GOSUB 30 3330 GOTO 3410 
2680 CALL KEYCO,K,Sl 3340 IF HY=O THEN 3410 
2690 IF S=O THEN 2680 3350 IF CQY/HY< . 86)+CQW/HY>1.14lTHE 
2700 IF CK<>78)*CK<>89lTHEN 2680 N 3 4 1 0 
2 7 1 0 IF K = 89 THEN 100 3360 RANDOMIZE 
2720 
2730 

STOP 
HY =- 32000 

3370 
3380 

ZZ=INTCRND*2)+1 
IF ZZ<>l THEN 3410 

2740 Hl=-32000 3390 HY=QY 
2750 XY = O 3400 H2=Y1 
2760 IF CBOCXYl>O)+CPOCXYl=O)THEN 2 3 4 1 0 XY=Yl 

960 3420 FOR E=O TO 70 
2770 
2780 

GOSUB 2060 
IF CHIPS=O THEN 2960 

3430 
3440 

BOCE>=ACE) 
NEXT E 

2790 QW=CTT/8l*CHIPS+PTCXYl*C65-CTT 3450 GOSUB 1270 
I 8) ) 3460 FOR 0=1 TO 8 

2800 

2810 
2820 

IF CLE<>2)+CCHIPS<>AllTHEN 282 
0 
QW = lOOOO 
IF CLE<>2)+CRE<>O)THEN 2850 

3470 
3480 
3490 
3500 

IF Yl+OFCQ)<O THEN 
IF POCYl+OFCQ))<>2 
POCYl+OFCQ))=l 
GOTO 3520 

3520 
THEN 3510 

2830 
2840 
2850 
2860 
2870 
2880 

GOSUB 3100 
GOTO 2960 
I F (aw< = H I ) THEN 
HI = QW 
Hl = XY 
GOTO 2960 

2 8 9 0 

3 5 1 0 
3520 
3530 
3540 
3550 
3560 

POCYl+OFCQ))=O 
NEXT Q 
RETURN 
IF XY=7 THEN 3640 
IF XY = 63 THEN 3710 
IF XY=70 THEN 3780 

2890 IF Hl = O THEN 2960 3570 FOR 1=9 TO 13 
2900 IF COW/HI < . 86J+CQW/Hl>1 . 14lTHE 3580 PTCll=15-I 

N 2960 3590 NEXT I 
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3600 FOR 1=1 TO 37 STEP 9 
3610PTCll=6-INTC1/91 
3620 NEXT I 
3630 RETURN 
3640 FOR 1=6 TO 42 STEP 9 
3650PTCI1=6-INTC 1/9) 
3660 NEXT I 
3670 FOR 1=16 TO 12 STEP -1 
3680 PTCll=l-10 
3690 NEXT I 
3700 RETURN 
3710 FOR 1=54 TO 58 
3720 PTCll=60 - I 
3730 NEXT I 
3740 FOR 1=64 TO 28 STEP -9 
3750 PTCl)=INTCl/91-1 
3760 NEXT I 
3770 RETURN 
3780 FOR 1=61 TO 
3790 PTCI l=l-55 
3800 NEXT I 
3810 FOR 1=69 TO 

57 STEP -1 

33 STEP -9 
3820 PTCIJ=INTCl/91-1 
3830 NEXT I 
3840 RETURN 
3850 FOR 1=1 TO 8 
3860 READ OFCI) 
3870 NEXT I 
3880 FOR X=O TO 71 
3890 READ PTCX) 
3900 NEXT X 
3910 FOR 1=8 TO 71 STEP 9 
3920 BOCIJ=5 
3930 NEXT I 
3940 FOR l=O TO 7 
3950 READ AS 
3960 CALL CHARCl+112,A$) 
3970 NEXT I 
3980 CALL CHARC120, 11 003C7E7E7E7E3CO 

0") 
3990 CALL CHARl128, 11 003C7E7E7E7E3CO 

0") 

4000 RETURN 

4010 DATA -10,-9.-8 ~ -1, 1,8,9, 10 

4020 DATA 16,-6,6,2,2,6,-6,16,0,-6, 

-12.-2.-2.-2.-2.-12,-6,0 
4030 DATA 6,-2,6,2,2,6,-2,6,0,2,-2, 

2,1,1,2.-2.2.0 
4040 DATA 2,-2,2,1,1,2,-2,2,0 , 6,-2, 

6,2,2,6,-2,6,0 
4050 DATA -6,-12,-2,-2,-2,-2,-12, - 6 

,0, 16,-6,6,2,2.6,-6, 16,0 
4060 DATA FFFFCOCOCOCOCOCO,FFFFOOOO 

00000000,FFFF030303030303,COCO 
cocococococo 

4070 DATA 0303030303030303,COCOCOCO 
COCOFFFF,OOOOOOOOOOOOFFFF,0303 
03030303FFFF 

4080 DATA 1,1,1,1,1,0,0,1,1,0,0,1,1 
• 1. 1. 1 

4090 CALL CLEAR 
4100 CALL SCREENC13l 
4110 PRINT TABC3l; 11 TYPE CBl FOR BLA 

CK CHIP": 
4120 PRINT TABC3)1"TYPE CW) FOR WHI 

TE CHIP": 
4130 PRINT TABC3l;"TYPE SPACE FOR N 

0 CH Ip II: 
4140 FOR T=l TO 750 
4150 NEXT T 
4160 RETURN 

"Refl ection," TRS-80 Color Computer version . 

Program 6: Reflection For TRS-80 Color 
Computer 
Version By Chris Poer. Editorial Programmer 

Refer to "COMPUTE!'s Guide To Typing In Programs" 

before entering this listing. 

10 	 CLEAR:DIM 80l80),TAU1l,PTC71),A 

C71l, P OC80 ) 
2 0 	 BT S =CHR" 161 ) +CHRS C 162 ) : BBS= CHR S 

C 1 6 4 1 •CH RSC 16 8l:W T S = CHR SC 193 )+ CH 
R S ( 1 9 4 J :W8 i =C HR $ C 1 9 6J + C H R ~C 200 ) 

30 	 Cli =C HR~ C 177 j + CH R S C 178j :C BS=CHRi 
C180J +CHR S( 184) :ET S =C HRSC 2 4 i l + CH 
RS ( 242 J :EB s ~ cHRS (2. 4 4i+C Ht<SC24 8J 

40 C LS : TU= l : P L = l 
50 GO S UB 6 70 
60 GOS UB 5 9 0 
7 0 GO S uB 9 00 
80 IF DE::l THEN GOSUB 1040 : GOTO 140 
9 0 FOR Y=2 TOS : FORX = 2T0 5 
10 0 READA:PO C Y~ 9 +X J = A :N~XTX :NEX TY 

1 10 BO C30 l = 2 : BOC 3 1J = 1 :BO C3 9 l= 1 : B0(4 
OJ=2:8C = 2 :W C =2 

12 0 PR I NTe 198,WTS ; :P R I NT@2 00,B i S; : P 

RINT @23 0,WBS; :PRIN T@ 23 2 ,BBS; 


130 P RI NT @262,BTS; : PRIN T@264,WTS; : P 

RINT @2 94,BBS ; :PRINT@ 2 96,WBS; 


+ 11140 FL = O : w cs~s TR$CWCJ ": BG$ = S 1 RS 
CBC l 

150 IF T U= l THEN AS= " BLU E ' S TURN" : G 
OT0180 

1 6 0 AS = "WH I TE ' S TURN" 
170 PRINT@ 5 1,"REFLECTION " 
180 PRINT@146,AS : PRINT@210,"BLUE'S 

CHI PS" : PRINT@248,BC$ 
1 9 0 p R I NT@ 3 0 6 • II WH I TE • s c H I p s" : p R I NT 

@344,WCS 
200 IF PL = 1 THEN AL = BC+ 1 :GOT0220 
210 AL =WC + l 
220 I F TU = PL AND CM = 1 THEN GOSUB 16 

20 : GOT0340 
230 A= JOYSTKCOl:X=INTCJOYSTKC2l/8): 

Y=INTCJOYSTKC3l/8l 
240 SP=Y*64 + X*2:XY = X+Y*9 
250 PRINT@SP,CTS; :PRINT@SP+32,CBS; 
260 FORl = 1T050:NEXTI 
270 IF CPEEKC65280l = 253 OR PEEKC652 

80l = 125l AND BOCX+Y*9l=O THEN 3 
50 
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280 	 AS=INKEYS: I F AS = "E" THEN 540 
290 	 IFBOCXYl =OTHENPRINT@SP , E TS; : PAI 

NT@SP+32,EBS; 
300 	 FORl=1T050 : NEXTI 
3 1 0 	 IF BOCXYl=l THEN PRINT@SP,BTS; 

PRINT@SP+32,BBS; : GO T0330 

320 IF 80(XYl = 2 THEN PRINT@SP,WTS; 
PRINT@SP+32,WBS; 

330 	 GOTO 230 
340 	 IF FL=l THEN 390 
350 IF TU=l THENPRINT@SP,BTS; : PRINT 

@SP+32,BBS; : GOT0370 
360 PRINTE!!SP,WTS; :PRINT@SP+32,WBS ; 
370 IF POCXYl = O THEN 390 
380 GOSUB 1330:1FCHIPS>OTHENGOSUB14 

40 : 80CXYl = TU : GOT0440 
390 PRINTE!!402,"ILLEGAL MOVE" 
400 SOUND 15, 15 
410 PRINT@402, " l11 SPA CESJ" 
420 IF FL= 1 THEN 490 
430 PRINTE!!SP,ETS; : PRINT@SP+32,EBS;: 

GOT0490 
440 IF TU=l THEN BC = BC+CHIPS+l : WC =W 

C-CHIPS : GOT0460 
450 WC=WC+CHIPS + l : BC=BC - CHIPS 
460 FORQ=1T08 : I F XY+OFCOl> - 1 THENPOC 

XY+OF(Qll=l 
470 	 NEXTQ 
480 IF XY = OORXY = 70RXY =630RXY = 70THEN 

GOSUB2040 
490 TU = 3 - TU 
500 IF WC = O OR BC = O OR BC+WC = 64 THE 

N I 5 00 
510 	 GOSUB 530 
520 	 GOT0140 
530 	 FORl=OT070 :T A( I l = O: NEXT : RE TURN 
540 	 PRINT@400,"WANT TO QUIT YIN"; 
550 	 AS = INKEYS : IF AS = "Y" THEN 1500 
560 	 IF AS<> " N" THEN 550 
570 	 PRINT@400,"116 SPACES!"; 
580 	 GOTO 290 
590 	 CLS:FORY =OT07:FORX = OT07 
600 	 XY = X*2+Y*64 : PR I NT@XY, Els ;: PR I NT 

@XY+32,EBS; 
610 NEXTX:NEXTY 
620 RETURN 
630 SETC I ,J,6) 
640 NEXTJ:NEXTI 
650 REM FORl=1T056:SETC I ,31 ,3l : NEXT 

660 	 RETURN 
670 	 PRINTTABC11l " REFLECTION" 
680 PRINT : PRINT" USE JOYSTICK2 TO 

MOVE THEl5 SPACESJCURSOR, PRESS 
THE JOYSTICKl6 SPACESJBUTTON T 

0 MAKE YOUR MOVE . " 
690 PRINT"TYPE CE) TO END THE GAME 

700 	 PRINT : PRINT " CWlHI TE MOVES FIRST 
" 

710 	 PRINT"CBlLUE MOVES FIRST" 
720 AS=INKEYS : IF AS =" W"THENTU =2 : GOT 

0 740 
730 IF AS<>"B"THEN720 
740 PRINT:PRINT"CNlORMAL BOARD " 
750 PRINT"CDlESIGN YOUR OWN BOARD" 
760 AS=INKEYS : IF AS = "D " THEN DE=l :G 

OTO 780 
770 	 IF AS<>"N" THEN 760 

780 	 PRINT:PRINT"C1 - 2l PLAYERS" 
790 	 AS=INKEYS 
800 	 IF AS="2" THEN RETURN 
8 1 0 	 IF AS<>"l" THEN 790 
820 	 CLS 
830 CM= l: PRINT : PRINT : PRINT"WHAT LEV 

EL Cl - 2)" 
840 AS=INKEYS : LE=VALCAS) : IF LE>2 OR 

LE< 1 THEN 840 
850 PRINT : PRINT"COMPUTER PLAYS CWlH 

IT E" 
860 	 PRINT"COMPUTER PLAYS CBlLUE 
870 AS=INKEYS : IF AS="W " THEN PL =2:G 

OTO 890 
880 IF AS<>"B " THEN 870 
890 RETURN 
900 FORl=1T08 
910 READ A 
920 OFC ll =A:NEXT 
930 FORX=OT071 
940 READ A:PTCXl=A 
950 NEXT X 
960 FOR 1=8T071STEP9:BOC I l = 5:NEXTI 
970 RETURN 
980 DATA -10, - 9, - 8, - 1, 1,8,9, 10 
990 DATA 16,-6,6,2,2 , 6, - 6, 16,0,-6,­

12. -2. -2. - 2. -2. - 12. - 6. 0 
1000 DATA 6,-2,6,2,2,6,-2,6,0,2,-2, 

2,1,1 , 2,-2,2,0 
1 0 1 0 DATA 2,-2,2, 1, 1,2, - 2,2,0,6,-2, 

6 , 2,2,6, - 2,6,0 
1020 DATA - 6, - 12 ,- 2 ,- 2,-2, - 2,-12 , -6 

,0 , 16,-6,6,2,2,6 , -6, 16,0 
103 0 DATA 1,1,1,1,1,0,0 , 1,1,0,0,1,1 

' 1 ' 1 ' 1 
104 0 PRINT@81,"MOVE THE CURSOR 11 1 : PR 

INT@ 1 13,"WITH JOYSTICK2" 
105 0 PRINT@178,"TYPE CB) FOR" : PRINT 

@211, 11 BLUE CHIP" 
1060 PRINT@274,"TYPE CWl FOR":PRINT 

@3 0 7 ' II WHITE c H Ip" 
1070 PRINT@370,"HIT SPACE IF 11 :PRINT 

@403,"A MISTAKE" 
108 0 PRINT@464,"TYPE CEl TO QUIT"1 
109 0 A=JOYSTKCOl : X=INTCJOYSTKC2l/8) 

:Y=INTCJOYSTKC3l/8l : SP=X*2+Y*6 
4 : XY=X+Y*9 

1 100 PRINT@SP,CTS; :PRINT@SP+32,CBS; 
1 1 1 0 FORl=1T060:NEXTI 
1 120 PRINT@SP,ETS; :PRINT@SP+32,EBS; 
1 130 AS=INKEYS 
1 1 4 0 FORl=1T050:NEXTI 
1 1 5 0 IF BOCXYl=l THEN PRINT@SP,BTS; 

: PR INT @SP+ 3 2 , BBS 1 : GOT 0 1 1 7 0 
1 160 IF BOCXYl =2 THEN PRINT@SP,WTS; 

:PRINT@SP+32,WBS1 
1 1 7 0 IF AS = 11 E " THEN 1230 
1 180 IF AS<> " E" AND AS<>" AND AS< 

>"W" AND AS<> " B" THEN 1090 
1 190 IF AS= " W"THEN BOCXYl=2 : PRINT@S 

P , WT S ; : PRIN Tft SP + 3 2, WB s ; : GOT 0 1 2 
20 

12 0 0 IF AS= " B" THENBOCXYl = l:PRINTftS 
P, BT S ; : PRINT ft SP+ 3 2, BBS ; : GOT 0 1 2 
20 

1210 	 BOCXYl=O:PRINT@SP,ETS; : PRINT@S 
P+32,EBS; 

1220 	 GOTO 1090 
1230 	 FORl =OT071: IFBOC ll =O OR BOC I l = 

5 THEN 1290 
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1240 FORE=IT08 
1250 IF l+OFCE»-1 THEN POCl+OFCE)l 

= 1 
1260 NEXT E 
1270 IF BOCl)=l THEN BC=BC·+l:GOTOl2 

90 
1280 WC=WC+l 
1290 NEXT I 
1300 FORl=64T0448STEP32 : PRINT@l+l6, 

"116 SPACESJ"; 
1310 NEXT I 
1320 RETURN 
1330 CHIPS=O:FORl=1108 : L=l : V= O 
1340 V=V+OF(IJ: IFXY+V>70 OR XY+V<O 

THEN 1380 
1350 If BOCXY+VJ=5 THEN 1380 
1360 IF BOCX Y+Vl=3-TU THENXX = l : L = L+ 

1 : GOTOl340 
1370 IF XX :: l AND BOCXY+Vl = TU THENGO 

SUB1400 
1380 XX=O : NEXT 
1390 RETURN 
1400 W=l:V=O 
14 10 V= V+Of( ll :TA CXY+ V) = TU 
14 20 W=W+l: IF W<L THEN i 410 
1430 CHi?S =CHiPS+W-1 :RETU RN 
1440 FORJ=OT07 : FORl = OT07 
1450 IF TACl+J * 9)=0 THEN 1490 
146 0 SP = l*2+J•64: I F TU =2 THEN PRIN T 

@SP,WTS; :PRINT@SP+32,WBS; : GOTO 
I 4 8 0 

1470 	 PRINT@SP,BTS; : PRINT@SP+32,BBS; 
1480 	 BOC l+J*9l=TU 
1490 . 	NEXT:NEXT : RETURN 
1500 	 FORl=128T0384STEP32 
1510 	 PRINT@l+16, " ll6 SP AC ESJ"; 
15 2 0 	 NEXT I 
15 3 0 IF WC >BC THE N AS = " WHI TE WINS": 

Hl =WC:H 2= BC : GO TO 1560 
1540 If BC >WC THEN AS= " BLUE WINS" : H 

l =BC : H2=WC : GOTO 1560 
1550 AS = " TIE GAME" : Hl=BC : H2 =WC 
1560 PRINT@147,AS 
1 5 7 0 PRINT@212,Hl; "TO " ;H .;: 
1580 PRINT@304,"PLAY AGAIN CY / NJ"; 
1590 AS = INKEYS: IF AS :: "Y" THEN iO 
1600 If AS<>"N" THEN 1590 
161 0 CLS:END 
16 2 0 HY= - 32000 
163 0 Hl=-32000:FORXY :.:. OT070 
1 6 4 0 IF BOCXYl>O OR POCXYJ=O THEN N 

EXT : GOT01730 
1650 	 GO S UB 1330 : I F CHIP S =O THEN 172 

0 
1660 	 TT =WC+BC:OW=CTT/8 l *CHIPS+PTCXY 

l*C65-TTl/8 
1670 IF LE=2 AND CHIPS•=Al THEN OW=l 

0000 
1680 	 IF LE=2 AND REC = O THEN GOSUB 

800 : GOTO 1720 
1690 IF QW>HI THEN Hl =OW:Hl=XY:GOTO 

1720 
1700 If Hl=O THEN 1720 
1 7 1 0 I F aw I H I > • 8 5 A N D aw I H I < .1 . 1 5 T 

HEN ZZ=INTCRNDCOl*2) : IF ZZ=lTH 
ENHl=QW : Hl=XY 

1720 	 NEXT 
1730 If LE=2 AND REC=l THEN RETURN 
1740 IF CHl=-32000 AND LE=ll OR CHY 

= - 32000 AND LE=2l THEN FL=l 

1750 	 XY=Hl 
1760 	 IF LE=2 THEN XY =H2 
1770 	 GOSUB 530 
1780 Y=INTCXY/9) :X=XY - Y*9 : SP=X•2+Y* 

64 
1790 RETURN 
1800 Al=AL:FOR E = OT070 
1810 ACEl=BOlEl 
1820 IF TACEl>O THEN BOCEl=TACE) : Al 

:.:. Al+l 
1830 NEXT E 
1840 BOCXYl=TU 
1850 FORQ = IT08 
1860 If XY+OFCQ)>-ITHENPOCXY+OFCQ)) 

=POCXY+OflQJJ+l 
1& 7 v NEXT a 
1880 NW=OW : REC=l :Y l = XY 
18 9 0 TU = 3-TU : GOSUB 1630 : REC=O 
1900 OY=NW-HI : TU = 3 - TU 
1910 If OY>HY THEN HY =OY:H2=Yl:GOTO 

I 9 4 0 
1920 	 IF HY :.:. O THEN 1940 
19 3 0 	 IF QY/HY> . 85 AND QY/HY<l . 15 TH 

EN ZZ=INTCRNDl0)*2l: lfZZ=ITHEN 
HY=OY : H2 = YI 

1940 XY = Yl 
1950 FORE=OT070 
1960 BOCE)=ACEJ:NEXT 
19 7 0 GOSUB 530 
1980 FOR0=1T06 
1 9~ 0 IF Y l +OF CQ) <0 THEN 2020 
L000 IF P0{Y1+0f(Q))=2 THEN PO(Yl+O 

f{Q)J=l:GOTO 2020 
2010 POCYl+Of(Q)l = O 
20 2 0 NEXT Q 
2 03 0 RETURN 
2040 IF XY = 7THEN2100 
2 050 IF XY=63THEN2130 
2060 IF XY=70THEN2l60 
2b10 FORl=9T013:PTC I )=15-1 :NEXT 
2080 	 FORl=1T037STEP9:PTCI ):6-INTC I/ 

9l:NEXT 
2090 RETURN 
2100 FORl=6T042STEP9:PTC I l=6-INTC I/ 

9):NEXT 
2110 FORl=16T012STEP-1:PTCI J=l-lO:N 

EXT 
2120 RETURN 
2130FORl=54T058:PTC1)=60-1 :NEXT 
2140 FORl=64T028STEP-9:PTC I l=INTCI/ 

9)-l:NEXT 
2150 	 RETURN 
2160 FORl=61T057STEP-1 : PTC I l=l-55:N 

EXT 
2170 FORl=69T033STEP - 9:PTCIJ = INTCI/ 

9)-l:NEXT 
2180 RETURN 

Program 7: Reflectlon For Apple 
Version By Chris Poer, Editorial Programmer 

Refer to "COMPUTE!'s Guide To Typing In Programs" 

before entering this listing. 

5 CLEAR : DIM BOC80),TAC71),AC71),P 

OC80J,PTC71) 
10 TU = 1: ROT= 0: POKE 232,28: POKE 

2 3 3 , 3 : TEXT : HOME : FL = 1 : PL = 
1 

12 RESTORE 
15 GOSUB 9000 
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190 SCALE = Z: HCOLOR = 6 : DRAW 1 AT 

XI * 26 + 39,Yl * 20 + 2 


200 IF BOCXl + 9 * y I J < ) 0 THEN 

SCALE= 1: HCOLOR= 4 + CBOCXl + 

;a ;a9 y 1) - 2) 3 : DRAW 2 AT Xl * 
26 + 49 + OF + ( x 1 > 4) * 2. y 1 * 
20 + 2 

210 z = z + 3: IF z > 16 THEN z = 1 
215 IF x < ) XI OR y < > y I THEN 

POKE 768, I: POKE 769,160: CALL 
170 

220 SCALE = Z : HCOLOR = 5 : DRAW 1 AT 
x * 26 + 39,Y '* 20 + 2 

230 IF a < > 160 THEN 140 
233 IF BOCX + 9 * Y l > 0 THEN 1°40 
235 IF TU = THEN OF= I: GOTO 240 

237 OF = 0 
240 SCALE = Z: HCOLOR= 6 : DRAW AT 

X * 26 + 39,Y * 20 + 2 
"Reflection," Apple vers ion 250 	 SCALE = 1: HCOLOR= 4 + CTU - 1 l * 

3 
253 IF FL = 0 THEN 280 

20 GOSUB 1000 255 POKE 768,2: POKE 769,110 : CALL 
30 GOSUB 2000 770 
40 GOSUB 10000 260 DRAW 2 AT x * 26 + 49 + OF + ex 
50 IF DE = 1 THEN GOSUB 3000: GOTO > 41 * 2,Y * 20 + 2 

100 265 POKE 768,3: POKE 769, 125: CALL 
60 HCOLOR= 4: SCALE= 1 : DRAW 2 AT 1 770 

54,82: DRAW 2 AT 128,62 267 XY = Y * 9 + X: IF POCXYl = 0 THEN 
70 HCOLOR= 7: DRAW 2 AT 127,82: DRAW 290 

2 AT 153,62 270 GOSUB 4000 
80 BC = 2:WC = 2: FOR Y = 2 TO 5: FOR 280 IF CHIPS > 0 THEN GOSUB 5000:B 

X = 2 TO 5 OCXYl =TU+ 1: GOTO 320 
90 READ A:POCY * 9 + XJ = A: NEXT : 2 9 O V T AB C 2 3 l : PR I N l " F A L SE MO II 

NEXT E, FORFEITURE OF TURN." 
100 FL= 1: IF TU= I THEN MS = "BLA 295 POKE 768,50: POKE 769, 10: CALL 

CK'S TURN": GOTO 120 770 
110 MS = "WHITE'S TURN" 296 FOR I = I TO 500: NEXT I 
120 \/TAB 21: PRINT TABC 15JMS: VTAB 297 IF FL = 0 THEN 340 

C23J: PRINT TABC IOJ;BC; TABC 299 POKE 768,3: POKE 769,125 : CALL 

30) ;WC; II 770 


125 VTAB C22J : PRINT BLACK'S CH 300 HCOLOR = 6: DRAW 2 AT X * 26 + 4
II 

IPS WHITE'S CHIPS" 9 + OF + ex ) 4) * 2,Y * 20 + 2 
127 IF PL = 1 THEN AL= BC+ I: GOTO 310 POKE 768,2: POKE 769,110: CALL 

130 770 : GOTO 340 
128 AL = WC + 1 320 IF TU = 1 THEN BC = BC +CHIPS + 
130 IF COM = 1 AND TU = PL THEN GOSUB l:WC = WC - CHIPS: GOTO 333 

6000: GOTO 250 330 BC = BC - CHIPS:WC =WC + CHIPS + 
135 X = 4:Y = 4 : Z = · 1 : POKE - 16368 1 

• 0 333 FOR Q = 1 TO 8 
140 0 = PEEK - 16384J:XI = X:Yl = 337 IF XY + OFCOJ > - 1 THEN POCXY 

Y: POKE - 16368,0 	 + OF CQ) ) = 1 
150 	 IF Q = 201 AND Y > 0 THEN Y = Y 338 NEXT Q 

- 1 340 TU = CTU 2) * - 1 + 1 
160 IF Q = 205 AND Y < 7 THEN Y = y 350 	 IF WC = 0 OR BC = 0 THEN 7000 

+ 1 360 IF WC + BC = 64 THEN 7000 
170 IF 0 = 203 AND X < 7 THEN X = X 370 GOSUB 500 

+ 1 380 IF XY = 0 OR XY = 7 OR XY = 63 OR 
180 IF 0 = 202 AND X > 0 THEN X = X XY = 70 THEN GOSUB 6800 

- 1 400 GOTO 100 
183 IF 0 < > 197 THEN 188 500 FOR I = 0 TO 71 : TACIJ = 0: NEXT 
184 \/TAB (23) : PRINT ARE YOU sII : RETURN 

URE YOU WANT TO QUIT? " ; : GET A 1000 	 HOME: VTAB C2J: HTAB Cl4l: INVERSE 
S : IF 	 AS = "Y" THEN 7000 : PRINT "REFLECTION": NORMAL 

185 SCALE= Z : HCOLOR = 6: DRAW I AT 1001 	 VTAB C4J: PRINT TABC 9J"Cl-J­
XI * 26 + 39,YI * 20 + 2 K-Ml MOVES CURSOR . " 

186 HOME : GOTO 100 1002 	 PRINT TABC 8J"PRESS SPACE TO 
188 IF BOCXl + 9 * Yll = 2 THEN OF = 	 MAKE MOVE." 

1: GOTO 190 1003 	 PRINT : PRINT TABC lll"TYPE C 
189 OF = 0 E) TO 	 OU IT . II 
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1010 VTAB C10): PRINT TABC 11)"(W) 3010 X = T s 26 + 38:Y = I s 20 + 2 
HITE MOVE FIRST" 3020 POKE - 16368,0 

1020 PRINT TABC 11l"CB>LACK MOVE F 3030 Q = PEEK C - 16384) 
IRST" 3040 IF Q = 160 OR Q = 194 OR Q : 2 

1030 POKE - 16368,0 15 THEN 3080 
1040 IF PEEK C - 16384> < 128 THEN 3050 HCOLOR= 6: DRAW AT X,Y:Z = Z 

1030 + 2: IF Z > 16 THEN Z = 1 
1050 GET AS: IF AS = "W" THEN TU = 3060 SCALE= Z: HCOLOR= 5: DRAW 1 AT 

2: GOTO 1070 X,Y 
1060 IF AS < > "B" THEN 1030 3070 GOTO 3030 
1070 VTAB C13): PRINT TABC IOl"CNl 3080 HCOLOR= 6: DRAW 1 AT X,Y 

ORMAL GAME BOARD" 3090 IF Q = 215 THEN HCOLOR= 7:0F = 
1080 PRINT TABC 9l"CD>IFFERENT GAM O:WC =WC+ 1:BOCT + 9 s ll = 3 

E BOARD" : GOTO 3110 
1090 POKE - 16368,0 3100 IF Q = 194 THEN HCOLOR= 4:0F = 
1100 IF PEEK C - 16384) < 128 THEN 1:BC =BC+ l:BOCT + 9 s I) = 2 

1090 : GOTO 3110 
1110 GET AS: IF AS = "D" THEN DE = 3105 POKE 768,1: POKE 769,160: CALL 

1: GOTO 1140 770: GOTO 3120 
1120 IF AS < > "N" THEN 1090 3 110 SCALE= 1: DRAW 2 AT X + 11 + 0 
1130 BOC30) = 2:80(40) = 2:BOC31) = F + CT > 4) s 2,Y 

3:80(39) = 3 311 5 POKE 768,3: POKE 769,125 : CALL 
1140 VTAB C16>: PRINT TABC 14)"(0) 770 

NE PLAYER" 3116 IF Q = 160 THEN 3120 
1150 

1160 

p R I NT 

POKE 

TAB c 1 4 ) II ( 

- 16368,0 

T ) WO p LA y E Rs II 3 11 7 
3118 

FOR E = 1 TO 8 
IF T + 9 * I + OFCE> 

POCT + 9 * I + OFCE)) 
> 
= 

0 THEN 

1170 IF 
1 170 

PEEK C - 16384) < 128 THEN 3 119 
3120 

NEXT 
NEXT T: NEXT I 

1180 GET AS: IF AS = "T" THEN RETURN 3130 HOME RETURN 
1190 IF AS < > "0" THEN 1160 4000 CHIPS = 0: FOR = 1 TO 8 : L = 
1200 COM= 1: VTAB C19): PRINT TABC :V = 0 

13)"WHAT LEVEL Cl-2)" 4005 V = V + OF CI): IF XY + V > 70 OR 
1210 POKE - 16368,0 XY + V < 0 THEN 4040 
1220 IF PEEK C - 16384) < 128 THEN 4006 IF BOCXY + V) = 5 THEN 4040 

1210 4010 IF BOCXY + V) = 4 - TU THEN XX 
1230 GET AS:LE = VAL CAI): IF LE< = I: L = L + I: GOTO 4005 

1 OR LE > 3 THEN 1230 4020 IF XX = 1 AND BOCXY + V) = TU + 
1240 VTAB C21): PRINT TABC 

UTER PLAYS CB)LACK" 
9>"COMP 

4040 
1 THEN 
XX = 0: 

GOSUB 4100 
NEXT I 

1250 PRINT TABC 9)"COMPUTER PLAYS 4060 RETURN 
CWlHITE" 4100 W = l:V = 0 

1260 POKE - 16368,0 4110 V = V + OFCll:TACXY + V) =TU+ 

1270 IF PEEK C · - 16384) < 128 THEN 1 

1260 4 120 W = W + 1 : IF W < L THEN 4 110 

1280 GET AS: IF Al = "W" THEN PL = 4130 CHIPS= CHIPS+ W - 1: RETURN 

1290 
1300 

2: GOTO 1300 
IF AS < > "8" 
HOME : RETURN 

THEN 1280 
5000 
5010 
5020 

FOR I = 
IF TACT 
HCOLOR= 

0 TO 7: FOR T = 0 TO 7 
+ I * 9) = 0 THEN 5080 
6: DRAW 2 AT T * 26 + 

2000 HGR 49 + CT > 4) s 2,1 s 20 + 2 
2010 FOR I = 0 TO 159 5025 POKE 768,2 : POKE 769,110 : CALL 
2020 
2023 
2026 

HCOLOR= 
HCOLOR= 
HCOLOR= 

6: 
2: 
5 : 

HPLOT 
HPLOT 
HPLOT 

36,1 TO 244,I 
0,1 TO 33,I 
245, I TO 279, 

5030 
770 

HCOLOR= 
2 AT T * 

4 + CTU 
26 + 49 

- 1) 
+ OF 

* 3: 
+ CT 

DRAW 
> 4) 

2030 
I 

NEXT I 5040 
s 2,1 s 

BOCT + I 
20 + 2 
* 9) = TU + 1 

2040 HCOLOR= 4 5055 POKE 768,3: POKE 769,125: CALL 

2050 
2060 

2070 
2080 

FOR I = TO 
HPLOT * 26 

36, 159 
HPLOT 36,I s 
NEXT I 

8 
+ 36,0 TO I 

20 TO 244,1 

* 26 

* 20 

+ 5060 
5070 

5075 

170 
FOR Q = 1 TO 8 
IF XY + OFCQ) > 

OFCQ)) = 
NEXT Q 

0 THEN POCXY + 

2130 RETURN 5080 NEXT T : NEXT I 

3000 VTAB C22): PRINT "TYPE CW) FOR 
PLACING A WHITE CHIP HERE." 

5090 
6000 

RETURN 
HY = 32000:0F = CPL - 2) * 

3003 PRINT "TYPE CB> FOR PLACING A 
BLACK CHIP HERE." 6010 HI= 32000: FOR XV= 0 TO 70 

3005 PRINT " HIT THE SPACEBAR TO MO : IF POCXY> = 0 OR BOCXY> > 0 THEN 
VE THE CURSOR." NEXT XV: GOTO 6203 

3009 FOR I = 0 TO 7: FOR T = 0 TO 7 6030 GOSUB 4000 
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6040 IF CHI PS = 0 THEN NEXT XY: GOTO 1 ) = I - 19 
6203 6880 RETURN 

6060 TT = WC + BC:aW = CTT I 8) .a; CH 6890 FOR I = 54 TO 59:PTC I) = I - 4 
IPS + PTC XYl .a; (65 - TT) I 8 8: NEXT 

6065 IF LE = 2 AND CHIPS = Al THEN 6900 FOR I = 64 TO 28 STEP 9:PTC 
aw = 10000 I ) = INT C I I 9) - 1: NEXT 

6070 IF LE = 2. AND REC = 0 THEN GO SUB 6910 RETURN 
6400: NEXT XY: GOTO 6203 6920 FOR = 62 TO 58 STEP 1 : PT ( 

6080 IF aw > HI THEN HI = aW :H l = x I ) = I - 57: NEXT 
y: NEXT : GOTO 62. 0 3 6930 FOR I = 69 TO 33 STEP - 9:PTC 

6100 IF HI = 0 THEN NEXT XY: GOTO I ) = INT C I I 9) - 1: NEXT 
6203 6940 RETURN 

6110 IF aw I HI > .85 AND aw I HI ( 7000 SCALE= 1 :WI = 3: IF WC > BC THEN 
1. 15 THEN zz = INT ( AND ( 1 ) .a; GC = WC:BL = 4 :MS = "WHITE" :WH = 
2.) : IF zz = 1 THEN HI = aW : Hl = 1 : GOTO 7020 

6200 
XY 

NEXT 
7010 IF BC > WC THEN GC = BC:WI = 2 

:WH = 3 :MS = "BLACK":BL = 6: GOTO 
62.03 IF LE = 2 AND REC = 1 THEN RETURN 7020 
6205 IF CHI= - 32000 AND LE= 1) OR 7015 Tl = l:GC = WC:WH = l:BL = 6:WI 

CHY = - 32000 AND LE = 2.) THEN = 0 
FL = O:CHIPS = 0 7020 FOR I = 1 TO GC 

6210 
6220 

XY = Hl 
IF LE = 2 THEN XY = H2 

7030 IF WC > = I THEN HCOLOR= 3: DRAW 
2 AT 15,140 - I * 2 

6230 
6250 

GOSUB 500 
Y = INT CXY I 9l:X = XY - Y '* 
9 

7040 

7045 

IF BC > = I THEN HCOLOR= 4: DRAW 
2 AT 2.66,140 - I * 2 

POKE 768,2.: POKE 769,80 + I * 
6260 RETURN 2: CALL 770 
6400 Al = AL: FOR E = 0 TO 70 7050 NEXT I 
6410 ACE) = BOCEl 7060 HCOLOR= CO: FOR I = 1 TO GC 
6420 IF TACE) > 0 THEN BOCEl = TACE 

):Al =Al+ 
7070 IF WC > = I THEN HCOLOR= WH: 

DRAW 2 AT 15,140 - I * 2 
6430 
6440 

NEXT E 
BO(XY) = TU + 

7075 IF BC > = I THEN HCOLOR= BL: 
DRAW 2 AT 266,140 - I * 2 

6441 FOR a = 1 TO 8 7080 POKE 768,2.: POKE 769,80 + I '* 
6442 IF XY + OFCal > - 1 THEN POCX 2: CALL 770 

Y + OF Ca)) = POCXY + OF Ca)) + 1 7090 NEXT 
6446 NEXT a 7100 HOME VTAB (21): IF Tl THEN PRINT 
6450 NW= aW:REC = l:Yl = XY TAB( 10)"THE GAME IS A TIE": GOTO 
6460 TU = 3 - TU: GOSUB 6010:REC = 0 7120 

:TU = 3 - TU:aW = NW - HI 7110 PRINT TABC 12lMS" IS THE WINN 
6470 IF aw > HY THEN HY = aw:H2 = y ER" 

1: GOTO 6550 7120 PRINT " WOULD YOU LIKE TO PLA 
6490 IF HY = 0 THEN 6550 Y AGAIN? CY/N)"; 
6500 IF aw I HY > .85 AND aw I HY ( 7130 POKE - 16368,0 

1.15 THEN ZZ = INT C RND Cl)'* 7140 IF PEEK ( - 16384) < 128 THEN 
2 ) : I F z z = 1 THEN Hy = aw : H 2 = 7130 
Yl 7150 GET AS: IF AS = "N" THEN TEXT 

6550 XY = Yl : HOME : END 
6560 FOR E = 0 TO 70 7160 IF AS < > "Y" THEN 7150 
6570 BOCE) = ACE) 7170 GOTO 5 
6580 NEXT 7200 END 
6590 GOSUB 500 9000 FOR I = TO 8 
6600 FOR a = 1 TO 8 9010 READ A 
6610 IF Yl + OFCal < 0 THEN 6630 9020 OF CI) = A 
6615 IF POCYl + OFCa)) = 2 THEN POC 9030 NEXT I 

Yl + OFCall = 1: GOTO 6630 9040 FOR X = 0 TO 71 
6620 POCYl + OFCa)) = 0 9050 READ A:PTCX) = A 
6630 NEXT a 9060 NEXT 
6640 RETURN 9070 FOR I = 770 TO 795: READ M: POKE 
6800 IF XY = 7 THEN 6860 I ,M: NEXT I 
6810 
6820 

IF XY = 63 THEN 6890 
IF XY = 70 THEN 6920 

9080 FOR I = 8 TO 71 STEP 9:BOCI) = 
5: NEXT 

6830 FOR I = 9 TO 13: PTC I) = 15 - I 9099 RETURN 
: NEXT 9100 DATA -10,-9,-8,-1,1,8,9,10 

6840 

6850 
6860 

6870 

FOR I = 1 TO 37 STEP 9:PTCI) = 
6 - INT Cl I 9): NEXT 

RETURN 
FOR I = 6 TO 42 STEP il:PTC I) = 

6 - INT Cl I 9): NEXT 
FOR I = 16 TO 12 STEP - l:PTC 

9120 

9130 

9140 

DATA 16,-8,5,2,2,5,-8,16,0,-8 
.-12,-2,-2,-2,-2,-12,-8,0 

DATA 5,-2,8,2,2,8,-2,5,0,2,-2 
.2.1,1,2,-2,2,0 

DATA 2,-2,2,1,1,2,-2,2,0,5,-2 
'8. 2' 2. 8' -2 '5. 0 
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Spiders 

Joe Rocke 

A furiously fast and frenzied game, "Spiders" will 
keep your fire-button finger in top physical con­
dition. It takes sharp reflexes and lots of stamina to 
resist the waves of alien spiders bent on attacking 
your solar system. Originally written for the un­
expanded VIC-20, Spiders has been adapted for the 
Commodore 64 with joystick; Apple; IBM PC with 
128K, color/graphics adapter, game port adapter, 
joystick, and Advanced BASIC (BAS/CA); and PCjr 
with 128K, joystick, and Cartridge BASIC. 

The Arachnid Empire is invading, and it's up to 
you to stop them. These venomous spiders hav~ 
left their home web-world to seek fresh prey, 
and are attracted to the blue sphere of Earth. 

As you sip coffee in your comfy chair, you're 
suddenly interrupted by screaming klaxons and 
flashing lights which alert you that a large 
Arachnid armada is speeding toward Earth. It's 
too late to send up manned fighters, so you ac­
tivate the planetary defense system-radio­
controlled robot fighters. No longer comfortable, 
you poise before your video screen, thumb on 
the launcher button, awaiting the onslaught. 

Your video screen shows the spider forma­

tion. Three rows of fighting spiders jockey for 
position, hoping to receive the signal that will 
dispatch them toward g1orious conquest. The 
whole armada sways back and forth hypnoti­
cally. Individual fighters get the signal and ca­
reen away, dropping missiles. You must position 
your robot fighter beneath each spider, then 
squeeze off a shot. Down they come, firing mis­
siles as they whirl toward seeming victory. If you 
miss, the spider will rejoin its comrades. Their 
orders are to eliminate the planetary defense sys­
tem (you), then attack en masse. 

Two Arachnidan generals radio orders from 
their safe positions at the top of the formations. 
A lieutenant waits beneath each general. The 
generals and lieutenants won't attack until 
you've eliminated all the fighters, but then will 
fight with surprising speed and fury. Until 
you've destroyed the fighters, these officers are 
impervious to your attack. 

You get 10 points for shooting a fighter in 
formation, and 100 points for an attacking spider. 
You have three robot ships available, one at a 
time. You lose a ship when a spider hits it with a 
missile or crashes into it. When (not if) you lose 
a ship, the invaders victoriously swarm to the 
ground. 
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RAID ON BUNGELING BAY T" 
When you shopped for a computer, you wanted one with a lot of intelli­

gence. This game may lead you to regret that choice, as your friendly little 
computer becomes the brains behind the most fantastic enemy you will ever 
face: The War Machine. 

A monstrous artificial intelligence directs an endless army of self­
replicating robot weapons and a complex of factories hidden on six heavily 
defended islands. Even as you strike at one island, robots beyond your field of 
vision continue to multiply .. . to repair the damage you've done . . . to attack 
and destroy. 

Before all of Humankind is crushed beneath the Bungeling Empire's iron 
heel, one faint hope remains: you in your helicraft. 

THE CASTLES OF DOCTOR CREEP™ 
Ever dream that you were locked in a haunted castle, wandering blindly 

through darkened corridors, never knowing what ghastly demons await you? 
Then you'll feel right at home in The Castles of Doctor Creep. 

It's a maddening maze of 13 separate castles, more than 200 rooms in all. 
Sinister surprises await you behind every door: mummies and monsters, 
forcefields and death rays, trap doors and dead-very dead-ends. Remember 
where you've been and watch where you're going ... there's got to be a way 
out somewhere! 

Better hurry, or you'll wind up playing a rather unpleasant role in one of 
Doctor Creep's experiments. 

SPELUNKER™ 
Who knows what fabulous treasures,- and unspeakable dangers-await 

you in the world's deepest cave? This is one game you can really get into .. . 
and into . .. and into. 

Wander through miles of uncharted passageways, swinging on ropes and 
ladders, tumbling over subterranean falls and plunging to the very depths of 
the earth on an abandoned mine railroad. Deadly steam vents and boiling lava 
pits threaten you at every tum. Chattering bats and the Spirits of dead 
Spelunkers beg you to join them, permanently. 

Let's face it: you're in deep, deep trouble. 

WHISTLER'S BROTHER™ 
You're the star of a full-fledged arcade adventure-and the big question 

is whether it'll tum out to be a comedy or a tragedy. That's because your co-star 
and beloved brother, Archaeologist Fenton Q. Fogbank, is rather absent­
minded and extremely accident-prone. 

As you search for priceless treasures in steaming tropical jungles, ancient 
cliff viUages, musty old tombs and glittering crystal caverns, you control both 
your character and your brother. The only way to keep him on track and out 
of trouble is to whistle and pray that he follows you to safety. 

Poison arrows, runaway boulders, fearsome frogs and mysterious 
mummies are only a few of the hazards that'll make you wish you weren't your 
brother's keeper. 

STEALTH™ 
You're all alone on a strange and forbidding planet. On the distant horizon, 

looming thousands of meters above the blasted landscape, lies your destina­
tion: The Dark Tower, home of the mysterious Council of Nine, cruel overlords 
of a conquered world. 

You must maneuver your Stealth Starfighter through an unending assault 
by the Council's automated arsenal-jets and heat-seeking missiles, photon 
tanks and anti-aircraft batteries, vaporizing volcanoes and deadly energy fields. 
Outgunned and outmanned, you must press ever onward, with only your 
stealth to rely on. 

You must reach the Tower. You must destroy it. There's no turning back. 

A ll ti tles available on Comm odore 64. Champio nship Lode Runner also available o" Apple II +. lie, Ile . Whistler's Bro ther, Spelunkerand Steal th also available for Atari 
l-lom C! Computers. Com rnod o re 64 is a trademark of Commodore Electronics, Ltd. Apple is a tradema rk of App le Co m puter, luc. A tari is a trad(' ma rk of A tnri Corporation. 



FOR COMMODORE: 


CHAMPIONSHIP LODE RUNNER™ 
It has come to our attention that some of you 
out there think you're pretty good at Lode 
Runner, 1983's best computer game. For those 
foolhardy few, we offer a challenge of a higher 
order: Championship Lode Runner. 

With fifty fiendish lreasury Chambers: 
more intricate, more elaborate, more insidious 
than anything you've seen before. You'll need 
lots of skill, lots of smarts, and every ounce 
of your lode-running experience to have any 
hope at all of survival. 

And if you haven't yet paid your dues 
on the original Lode Runner, don't even think 
of attempting this championship round. 

~ 

Broderbund™ 

For more i11fon11atio11 about Br(Jderbu11d and Olff products, write to us at: 17 Paul Driw , San Rafael, Ca/ifonoia 94903 or call (415) 479-1170. e 1984 Brfiderbund Software, file. 



"Spiders," VIC-20 version. 

The bonus round begins once you've elimi­
nated all the fighters. Two at a time, the lieuten­
ants and then the generals launch their attack. 
The bonus round scores ten times as much as 
normal play. Shooting an officer in formation 
gets you 100 points, and hitting an officer in 
flight is worth 1000 points. The bonus round 
ends when your ship is hit or when you've fin­
ished off the officers. You don't lose your ship if 
hit during the bonus round. After the round, a 
new (more difficult) formation appears. 

VIC-20 Spiders 
The VIC, 64, and Apple versions of "Spiders" 
each consist of two programs, one written in 
BASIC, the other in machine language. 

Program 1 is the BASIC portion of Spiders 
for the unexpanded VIC-20. Program 2 must be 
typed in with "Tiny MLX," the machine lan­
guage editor for the unexpanded VIC found else­

"Spiders," Commodore 64 version. 

where in this issue. Before typing in Program 2, 
make these modifications to the Tiny MLX 
program: 

100 POKE55,0:POKE56,25:CLR : rem 8 
210 S=6405:E=7676 :rem 136 

After you have typed in and saved both pro­
grams, follow these steps to load and run Spiders 
on the unexpanded VIC: 

1. Load the BASIC program (LOAD 
"filename",8 for disk or LOAD "filename" for 
tape). 

2. Load the machine language program 
(LOAD "filename",8,1 for disk or LOAD 
"filename",1,1 for tape). 

3. Plug in a joystick and enter RUN. 

Commodore 64 Spiders 
The 64 version is entered much like the VIC ver­
sion. Enter the BASIC portion (Program 3) and 

"Spiders," Apple version. "Spiders," IBM PC/PCjr version. 
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save it to tape or disk. Then U?e the 64 MLX ma­
chine language editor to enter Program 4. Use a 
starting address of 7911 and an ending address 
of 9182. To load and run Spiders on the 64, fol­
low these steps: 

1. Load the machine language program 
(LOAD "filename",8,1 for disk or LOAD 
"filename", l, l for tape). 

2. Enter NEW. 
3. Load the BASIC program (LOAD 

"filename",8 for disk or LOAD "filename" for 
tape). 

4. Plug a joystick into port 2, enter RUN. 

Apple Spiders 

The Apple version works on the Apple II Plus, 

Apple Ile, or Apple Ile with DOS 3.3. The key­

board is used instead of the joystick. Press the 

space bar to fire shots and the left- and right­

arrow keys to position your ship. 


Type in the BASIC portion (Program 5) and 
save it to disk. Enter the machine language por­
tion (Program 6) with the Apple's machine lan­
guage monitor. Follow these steps: 

1. From BASIC, enter CALL -151. You'll 
see the asterisk (*) prompt of the monitor instead 
of the bracket (]) used by Applesoft. 

2. To enter each line, type in the address of 
the line (the four-digit number), then a colon (:). 
Use this colon in place of the hyphens shown in 
the listing. Next, enter the eight two-digit num­
bers, separating each with a space. Press RE­
TURN at the end of the line, then enter the 
address of the next line, and so on. 

3. After you've entered the listing, press 
CTRL-C, then RETURN to exit to BASIC. 

4. To save the machine language to disk, en­
ter this command, using the exact filename given 
here: 

BSAVE "SPIDER 2",A$9000,L$4C6 

5. To play Spiders, simply run the BASIC 
program. It will automatically BLOAD the ma­
chine language portion as long as the disk with 
"SPIDER 2" is in the drive. 

PC/PCjr Spiders 
Due to programming considerations, the IBM 
PC/PCjr version of Spiders plays differently than 
the VIC, 64, and Apple versions. 

Despite gallant efforts, the VIC, 64, and 
Apple players have let some of the invading spi­
ders escape. Now the spiders are heading for the 
final battle, which takes place on your IBM. As 
mankind's last hope, you must thwart the ruth­
less aims of the Arachnid Empire. The evil Em­
pire sends wave after wave of Spider ships with 
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only one purpose in mind-get past your de­
fenses and conquer. As the lone defender, you 
must not let these ships escape. Line up your 
craft beneath the oncoming horde and press the 
fire button on your joystick to send a pulse of 
energy flashing skyward. The alien ships will not 
fire, nor will they attempt to dodge your shots. 
They depend on their strength in numbers to de­
feat you. The dreaded arachnids do not fear 
death and will happily fall upon you, detonating 
both of you in a flash. 

You get more points for shooting the aliens 
when they're closer to your ship. Therefore, 
shooting a spider can be worth anything from 10 
points to 200 points. After all the spiders have 
either fallen or been destroyed, you get a 10,000­
point bonus, but watch out-you lose 1000 points 
for every spider you let escape. If your score falls 
to zero, you lose one of your three ships, as if 
you had been hit by a falling spider. 

Program 1 : VIC-20 Spiders (BASIC Portion) 
Refer to "COMPUTEl's Guide To Typing In Programs" 
before entering these listings. 

1 POKE45,88:POKE46,24:POKE55,5:POKE56,25: 
CLR: SYS7651 : rem 140 

2 DEF FNR(X)=INT(6*RND(l)+2):R$= 11 {RVS} 
(22 SPACES}":H$= 11 000000 11 :rem 182 

3 GOSUB12 :rem 22 
4 RESTORE:FORI=0T06:READA:POKEI+6412,A:NE 

XT:GOSUB23:GOSUB36:GOSUB27 :rem 148 
5 SYS643l:IFPEEK(6423)=0THENGOSUB28 

:rem 150 
6 IFPEEK(6422)THEN8 :rem 112 
7 GOTOS :rem 165 
8 POKE6422,0:L=L+l :rem 252 
9 FORI=0T06:POKEI+6412,l:NEXT:GOSUB52:FOR 

I=lT050:SYS6437:NEXT :rem 182 
10 GOSUB5l:IFL=4THENGOSUB54:GOT03:rem 139 
11 W=W-l:GOT04 :rem 82 
12 POKE36869,242:PRINT"{CLR}{3 DOWN}{BLK} 

{ 7 SPACES}{ RVS} SPIDERS { 2 DOWN} 11 

:rem 149 
13 	 PRINT 11 {DOWN} ( 3 SPACES} {RVS} POINTS: 

{DOWN} II: PRINT II { 3 SPACES} FORMATION = 10 
{DOWN}":PRINT 11 {3 SPACES}ATTACKER 
{ 2 SPACES}= 100 {DOWN}" - : rem 162 

14 	PRINT 11 {3 SPACES}PUSH {RED}FIRE BUTTON" 
:PRINT"{4 SPACEST{BLK}{DowNTT2 SPACES} 
TO START" : rem 241 

15 	 IFH$<>"000000"THENPRINT 11 {DOWN} 
( 3 SPACES} HIGH: { 2 SPACES} "H$; : rem 209 

16 D=250:B=l02:S=36879:T=7680:C=38400:A=0 
:S$="000000 11 :rem 57 

17 POKES,D:F=FNR(0):POKET+A,B:POKET+22*22 
+A,B:POKET+22*A,B:POKET+21+22*A,B 

:rem 161 
18 POKEC+A,F:POKEC+22*22+A,F:POKEC+22*A,F 

:POKEC+21+22*A,F :rem 30 
19 IF(PEEK(37137)AND32)=0THEN22 :rem 253 
20 A=A+l:IFA<22THEN17 :rem 190 
21 A=0:D=D+l+5*(D=255):B=B+3+6*(B=l05):GO 

T017 :rem 137 
22 W=l:L=l:RETURN :rem 55 



Strategy Arcade Game 
By Bruce Carver 

-
--

The Soviets launch a nuclear strike against major cities 
in the United States and Canada . Our only hope is our 
space station equipped with stealth bombers, which 
can fly undetected in Soviet airspace . As squadron 
leader, you must first knock out the Soviet Launch 
sites and then proceed into the city of Moscow. Armed 
with only the weapons you can carry, you command an 
assault on the Soviet Defense center and destroy it to 
stop the attack . Top Multiscreen action! 

•- Actloa lacladed la Reid Over M09Cow 

•Joystick Controlled •Suggested Retail Price SJ9.95 
Disk: Comodore 64 (Available soon on Atari) 

l\rcade Game 
By Bruce Carver 

General Quarters! Battle Stations! 
As chief commander of land and sea forces in the 
Pacific, your mission is to obtain a quick naval victory 
and invade enemy territory with your land forces . 
Beach-Head ls a 100% machine language game and 
offers multiscreen action with high resolution, three 
dimensional graphics. 

·Joystick Controlled •Suggested Retail Price 534.95 
Disk: Commodore 64, Atari 48K 

\vailable for : Commodore 64 * Atari• 

ii • . 
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23 	 P~KE36879,ll0:POKE36878,15:PRINT"(CLR} 
II :FORI=lT02: PRINT" (YEL} "R$: :NEXT: PRINT 
"(CYN}"R$: :rem 231 

24 	PRINT" { PUR} "R$: :FORI=lT02: PRINT" ( GRN}" 
R$: :NEXT: FORI=l T014: PRINT II {YEL} "R$: :NE 
XT : rem 55 

25 	 PRINT" {WHT} "R$ :PRINT" {RVS}ROBOT 
{2 SPACES}"S$"{3 SPACES}WEB "::POKE818 
5,32 :rem 250 

26 R=PEEK(6424):POKE8120+R,0:POKE812l+R, l 
:RETURN : rem 11 5 

27 FORJ=lT04:FORI=0T050:POKE36874,205+I:N 
EXT:NEXT:POKE6421,0:RETURN :rem 8 

28 GOSUB5l:GOSUB52:BS=VAL(S$) :rem 40 
29 FORI=lT0300:NEXT:SYS6453:IFPEEK(6423)= 

0THEN33 :rem 211 
30 SYS6527:IFPEEK(6422)THENPOKE6422,0:FOR 

I=lT0300:NEXT:GOT033 :rem 43 
31 IFPEEK(6423)THEN30 :rem 202 
32 GOT029 :rem 9 
33 GOSUB52:GOSUB5l:BS=(VAL(S$)-BS)*9:S$=S 

TR$(BS+VAL(S$)) :rem 97 
34 S$=LEFT$("000000",7-LEN(S$))+RIGHT$(S$ 

,LEN(S$)-l) :rem 28 
35 FORI=lT06:POKEI+8171,ASC(MID$(S$,I,l)) 

+128:NEXT:GOSUB26 :rem 218 
36 GOSUB52 :PRINT" {HOME} {DOWN} {YEL} "R$" 

{CYN} "R$ : rem 236 
37 ONWGOSUB39,42,45:IFW>3THENGOSUB48 

:rem 29 
38 POKE36869,255:POKE8184,W+l76:POKE8170, 

L+l76:W=W+l:RETURN :rem 17 
39 	 PRINT" {HOME} (DOWN} { 3 RIGHT} {YEL}G 

{10 RIGHT}G{9 RIGHT}{CYN}HH{l0 RIGHT}H 
H" :rem 236 

40 	 PRINT" {UP} { 6 RIGHT} { PUR} DDDDDD {GRN} 
{14 RIGHT}DDDDDDDDDD(l0 RIGHT}DDDDDDDD 
DDDDDD" :rem 222 

41 	 RETURN : rem 69 
42 	 PRINT" {HOME} (DOWN} {3 RIGHT} {YEL}G 

{11 RIGHT}G{8 RIGHT}(CYN}HHH{9 RIGHT}H 
HH" : rem 89 

43 	 PRINT"{UP} {4 RIGHT} (PUR}DDD{5 RIGHT}DD 
D{GRN}{l0 RIGHT}DDDDD{3 RIGHT}DDDDD 
(8 RIGHT}DDDDDDD{RIGHT}DDDDDDD" 

:rem 254 
44 RETURN : rem 7 2 
45 PRINT" {HOME }{DOWN}{ 3 RIGHT }{YEL}G 

{12 RIGHT}G{7 RIGHT}{CYN}HHH{l0 RIGHT} 
HHH" :rem 121 

46 	 PRINT"{UP}{5 RIGHT}[PUR}DDDDDDDDDD 
{GRN}{ll RIGHT}DDDDDDDDDDDD{9 RIGHT}DD 
DDDDDDDDDDDD" : rem 235 

47 	RETURN :rem 75 
48 	 PRINT"{HOME}(DOWN}(3 RIGHT}{YEL}GG 

{10 RIGHT}GG(7 RIGHT}{CYN}HHHH 
{2 RIGHT}DDDD{2 RIGHT}HHHH" :rem 194 

49 	PRINT" {UP} ( 6 RIGHT} { PUR} DDDDDDDD {GRN} 
{12 RIGHT}DDDDDDDDDDDD(9 RIGHT}DDDDDDD 
DDDDDDD" : rem 160 

50 RETURN : rem 69 
51 S$="":FORI=0T05:S$=S$+CHR$(PEEK(8172+I 

)-128):NEXT:RETURN :rem 6 
52 IFPEEK(255)THENPOKEPEEK(254)+256*PEEK( 

255),160:POKE255,0 :rem 159 
53 RETURN : rem 72 
54 GOSUB52:IFVAL(S$)>VAL(H$)THENH$=S$ 

:rem 241 
5 5 PRINT" {HOME}( RVS }{ 3 SP ACES } PLAY AGAIN? 

Y<N":FORI=0T02:POKE6419+I,0:NEXT 
: rem 74 
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56 IFPEEK(6419)THENPOKE7696,188:POKE6419, 
0 :rem 228 

57 IFPEEK(6420)THENPOKE7696,190:POKE6420, 
0 :rem 206 

58 IFPEEK(6421)=0THEN56 :rem 70 
59 IFPEEK(7696)=190THENSYS65234 :rem 88 
60 RETURN :rem 70 
61 DATAl,l,16,4,30,20,60 :rem 177 

Program 2: VIC-20 Spiders (ML Portion, 
Enter With Tiny MLX) 

6405 :000,000,000,000,000,000,005 
6411 :000,000,000,000,000,000,011 
6417 :000,000,000,000,000,000,017 
6423 :000,000,000,021,022,023,089 
6429 :000,000,032,230,028,032,095 
6435 :093,026,032,148,025,032,l35 
6441 :166,027,032,072,028,032,l42 
6447 :214,026,032,103,027,096,033 
6453 :162,255,232,224,022,176,l00 
6459 :031,189,044,030,201,008,050 
6465 :208,244,169,005,157,044,124 
6471 :030,162,022,202,048,014,037 
6477 :189,044,030,201,008,208,245 
6483 :246,169,003,157,044,030,220 
6489 :208,036,162,255,232,224,182 
6495 :022,176,029,189,022,030,051 
6501 :201,007,208,244,169,005,167 
6507 :157,022,030,162,022,202,190 
6513 :048,012,189,022,030,201,103 
6519 :007,208,246,169,003,157,141 
6525 :022,030,032,072,028,169,222 
6531 :160,141,010,030,032,214,206 
6537 :026,032,103,027,032,230 , 075 
6543 :028,032,093,026,096,173,079 
6549 :009,025,240,001,096,173,181 
6555 :016,025,141,009,025,173,032 
6561 :025,025,208,034,173,044,158 
6567 :030,201,160,208,059,160,217 
6573 :000,132,252,200,132,250,115 
6579 :160,030,132,251,132,253,113 
6585 :032,241,025,230,252,230,171 
6591 :250,165,252,201,132,208,119 
6597 :243,096,173,065,030,201,237 
6603 :160,208,025,160,131,132,251 
6609 :252,136,132,250,160,030,145 
6615 :132,253,132,251,032,241,232 
6621 :025,198,252,198,250,165,029 
6627 :252,208,245,096,169,001,174 
6633 :056,237,025,025,141,025,230 
6639 :025,096,160,000,177,250,179 
6645 :170,201,002,240,088,201,123 
6651 :006,240,084,201,009,176,199 
6657 :080,177,252,201,161,144,248 
6663 :001,096,201,002,208,016,019 
6669 :132,255,138,201,006,176,153 
6675 :057,169,255,141,013,144,030 
6681 :169,006,208,048,138,201,027 
6687 :004,208,043,166,250,224,158 
6693 :110,176,037,174,025,025,072 
6699 :208,004,160,023,208,002,136 
6705 :160,022,072,177,252,201,165 
6711 :160,240,003,104,208,016,018 
6717 :173,025,025,208,004,160,144 
6723 :023,208,002,160,022,104,074 
6729 :145,252,169,160,160,000,191 
6735 :145,252,096,177,252,201,178 
6741 :003,144,004,201,009,144,078 



6747 :239,096,173,006,025,240,102 
6753 :001,096,173,013,025,141,034 
6759 :006,025,165,255,208,001,251 
6765 :096,032,050,027,160,000,218 
6771 :177,254,201,002,208,004,193 
6777 :169,160,145,254,056,165,046 
6783 :254,233,022,133,254,165,164 
6789 :255,233,000,133,255,201,186 
6795 :031,240,000,177,254,201,018 
6801 :006,144,009,201,160,208,105 
6807 :054,169,002,145,254,096,103 
6813 :201,004,208,016,165,255,238 
6819 :201,031,240,010,165,254,040 
6825 :201,132,176,004,162,005,081 
6831 :208,002,162,004,254,235,016 
6837 :031,189,235,031,201,186,030 
6843 :208,008,169,176,157,235,116 
6849 :031,202,016,238,169,006,087 
6855 :145,254,169,255,141,013,152 
6861 :144,169,000,133,255,141,023 
6867 :021,025,096,173,008,025,047 
6873 :240,001,096,173,015,025,255 
6879 :141,008,025,032,050,027,250 
6885 :165,255,240,006,169,160,200 
6891 :160,000,145,254,169,205,144 
6897 :133,250,169,031,133,251,184 
6903 :160,000,177,250,201,002,013 
6909 :208,038,160,022,177,250,084 
6915 :201,160,208,006,169,002,237 
6921 :145,250,208,018,201,002,065 
6927 :176,014,174,024,025,169,085 
6933 :006,157,184,031,157,185,229 
6939 :031,238,022,025,160,000,247 
6945 :169,160,145,250,198,250,181 
6951 :208,208,165,255,240,004,095 
6957 :169,002,145,254,096,169,112 
6963 :000,141,023,025,168,169,065 
6969 :205,133,250,169,031,133,210 
6975 :251,177,250,201,006,208,132 
6981 :006,169,160,145,250,208,239 
6987 :009,176,007,201,003,144,103 
6993 :003,238,023,025,165,250,017 
6999 :208,009,198,251,165,251,145 
7005 :201,029,208,001,096,198,058 
7011 :250,076,064,027,173,010,187 
7017 :025,240,001,096,173,017,145 
7023 :025,141,010,025,169,031,000 
7029 :133,251,160,000,032,148,073 
7035 :224,165,141,133,250,177,189 
7041 :250,201,003,144,026,201,186 
7047 :006,176,022,152,024,105,108 
7053 :022,168,177,250,201,160,095 
7059 :240,001,096,169,002,145,032 
7065 :250,169,255,141,012,144,100 
7071 :096,200,192,022,208,219,072 
7077 :096,173,011,025,240,001,199 
7083 :096,173,018,025,141,011,123 
7089 :025,032,148,224,165,141,144 
7095 :056,233,003,176,252,105,240 
7101 :003,170,169,030,133,251,177 
7107 :169,042,133,250,024,165,210 
7113 :250,105,022,133,250,165,102 
7119 :251,105,000,133,251,202,125 
7125 :016,240,173,025,025,208,132 
7131 :017,160,021,177,250,201,021 
7137 :004,240,004,136,016,247,104 
7143 :096,169,005,145,250,096,224 
7149 :169,000,177,250,201,004,014 
7155 :240,006,200,192,022,208,087 
7161 :245,096,169,003,145,250,133 
7167 :096,003,007,003,007,031,146 

7173 
7179 
7185 
7191 
7197 
7203 
7209 
7215 
7221 
7227 
7233 
7239 
7245 
7251 
7257 
7263 
7269 
7275 
7281 
7287 
7293 
7299 
7305 
7311 
7317 
7323 
7329 
7335 
7341 
7347 
7353 
7359 
7365 
7371 
7377 
7383 
7389 
7395 
7401 
7407 
7413 
7419 
7425 
7431 
7437 
7443 
7449 
7455 
7461 
7467 
7473 
7479 
7485 
7491 
7497 
7503 
7509 
7515 
7521 
7527 
7533 
7539 
7545 
7551 
7557 
7563 
7569 
7575 
7581 
7587 
7593 

:012,012,031,000,128,000,188 
:128,224,128,192,224,000,139 
:008,000,008,000,008,000,041 
:008,004,104,025,031,108,047 
:146,018,032,066,090,102,227 
:060,255,060,066,066,004,034 
:072,073,054,120,152,024,024 
:032,042,149,042,149,110,059 
:153,082,042,130,146,108,202 
:056,254,056,068,068,130,179 
:068,056,254,124,214,170,183 
:130,173,007,025,240,001,135 
:096,173,014,025,141,007,021 
:025,169,031,133,251,169,093 
:205,133,250,160,000,177,246 
:250,201,006,176,074,201,235 
:003,144,070,072,032,148,058 
:224,104,168,185,023,025,068 
:168,177,250,201,032,208,125 
:013,169,160,160,000,145,254 
:250,169,004,141,010,030,217 
:208,041,201,160,240,020,233 
:201,002,176,033,174,024,235 
:025,169,006,157,184,031,203 
:157,185,031,238,022,025,039 
:208,017,165,142,056,233,208 
:003,176,252,105,006,145,080 
:250,169,160,160,000,145,027 
:250,165,250,208,002,198,222 
:251,198,250,201,132,208,139 
:162,165,251,201,030,208,178 
:156,160,000,177,250,201,111 
:003,240,004,201,005,208,090 
:021,170,168,185,023,025,027 
:168,177,250,201,160,208,093 
:009,138,145,250,169,160,062 
:160,000,145,250,198,250,200 
:208,219,096,173,005,025,185 
:240,001,096,173,012,025,012 
:141,005,025,165,255,208,014 
:026,173,021,025,240,021,239 
:169,016,205,007,028,169,077 
:184,109,024,025,133,254,218 
:169,031,133,255,169,255,251 
:141,011,144,173,019,025,014 
:240,008,169,000,141,019,084 
:025,032,044,029,173,020,092 
:025,208,001,096,169,000,018 
:141,020,025,032,084,029,112 
:096,173,015,028,208,023,074 
:173,024,025,208,001,096,064 
:174,024,025,169,160,151,i52 
:184,031,157,185,031,206,087 
:024,025,032,126,029,162,209 
:008,030,007,028,062,255,207 
:027,202,208,247,096,173,008 
:007,028,208,025,173,024,038 
:025,201,020,208,001,096,130 
:174,024,025,169,160,157,038 
:184,031,157,185,031,238,161 
:024,025,032,126,029,162,251 
:008,094,255,027,126,007,120 
:028,202,208,247,096,162,040 
:008,189,255,027,072,189,099 
:007,028,157,255,027,104,199 
:157,007,028,202,208,239,212 
:174,024,025,169,000,157,182 
:184,031,169,001,157,185,110 
:031,096,162,007,189,004,134 
:025,240,003,222,004,025,170 
:202,208,245,169,127,141,237 
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7599 :034,145,173,032,145,041,233 
7605 :128,208,003,238,020,025,035 
7611 :169,255,141,034,145,169,076 
7617 :016,044,017,145,208,003,114 
7623 :238,019,025,010,044,017,040 
7629 :145,208,003,238,021,025,077 
7635 :162,003,189,010,144,240,191 
7641 :003,222,010,144,202,016,046 
7647 :245,108,029,025,120,173,155 
7653 :020,003,141,029,025,173,108 
7659 :021,003,141,030,025,169,112 
7665 :159,141,020,003,169,029,250 
7671 :141,021,003,088,096,013,097 

Program 3: 64 Spiders (BASIC Portion) 
Version By Tim Victor, Editoria l Programmer 
Refer to "COMPUTE!'s Guide To Typing In Programs" 
before entering these listings. 

100 	POKE55,200:POKE56,30:CLR:H$="000000": 
SYS8299 :rem 194 

110 FORI=9472TOI+7:POKEI,0:NEXT :rem 170 
120 FORI=36874TOI+3:POKEI,0:NEXT :rem 221 
130 DEF FNR(X)=INT(l5*RND( 1)) :R$=" {RVS} 

{40 SPACES}" :rem 164 
140 FORI=0T06:READDF(I):NEXT :rem 254 
150 POKE255,0:POKE8280,0:W=l:L=l:S$="0000 

00" :rem 153 
160 RESTORE:FORI=2T06:POKEI+8271,DF(I):NE 

XT:GOSUB310:GOSUB500 :rem 130 
170 	SYS8290:IFPEEK(8282)=0THENGOSUB390 

:rem 53 
180 IFPEEK(828l)THEN200 :rem 50 
190 GOT0170 :rem 107 
200 POKE8281,0:L=L+l:GOSUB770 :rem 179 
210 	 FORI=2T06:POKEI+8271,l:NEXT:GOSUB780 

:rem 233 
220 FORI=lT050:POKE36875,255:SYS8293:NEXT 

:IFL<>4THENW=W-l:GOT0160 :rem 69 
230 GOSUB780:IFVAL(S$)>VAL(H$)THENH$=S$ 

:rem 85 
240 PRINT" {HOME} {RVS} {WHT} HIGH SCORE: "H$ 

"{RIGHT}- PLAY AGAIN? Y<-N" :rem 70 
250 FORI=8278T08280:POKEI,0:NEXT :rem 217 
260 IFPEEK(8278)THENPOKE8278,0:POKE1058,l 

88:POKE1059,173 :rem 12 
270 IFPEEK(8279)THENPOKE8279,0:POKE1058,l 

73:POKE1059,190 :rem 8 
280 IFPEEK(8280)=0THEN260 :rem 165 
290 IFPEEK(l058)=188THENPOKE8280,0:GOT014 

0 :rem 224 
300 SYS65126 : rem 150 
310 POKE53280,6:POKE53281,6:PRINT"{CLR}": 

FORI=lT02:PRINT"{YEL}"R$;:NEXT:PRINT" 
{CYN}"R$; :rem 110 

320 	PRINT II E3~ "R$; :FORI=lT02 :PRINT II {GRN} II R 
$; : NEXT: FORI=lT016: PRINT" { YEL} "R$; : NE 
XT . :rem 98 

330 	PRINT" { WHT} "R$: PRINT" { 4 SPACES} {RVS} 
{3 SPACES}ROBOT{4 SPACES}"S$" 
{4 SPACES}WEB{SHIFT-SPACE}{3 SPACES} 
{OFF}{3 SPACES}";:POKE2023,32 :rem 76 

340 	R=PEEK(8283):POKE1904+R,0:GOSUB780 
: ·rem 218 

350 RETURN : rem 120 
360 BA=984+VR*40:FORI=BATOBA+l9:IFPEEK(I) 

=160THENNEXT:RETURN :rem 40 
370 Pl=I:FORI=BA+39TOBA+20STEP-l:IFPEEK(I 
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)=160THENNEXT:RETURN :rem 147 
380 	P2=I: RETURN : rem 189 
390 	GOSUB770:BS=VAL(S$) :rem 113 
400 	FORI=2T06:POKEI+8271,DF(I)/2:DF(I)=DF 

(I)*.9:IFDF(I)<lTHENDF(I)=l :rem 215 
410 	NEXT :rem 212 
420 	VR=3:GOSUB360:IFI=BA+20THENVR=2:GOSUB 

360:IFI=BA+20THEN480 :rem 35 
430 	FORI=VRT06:POKEP1,160:POKEP2,160:Pl=P 

1+40:P2=P2+40:POKEP1,4:POKEP2,4 
: rem 135 

440 	FORJ=lT020:NEXT:NEXT:POKE8282,2 
:rem 201 

450 SYS8296:IFPEEK(8282)=0THEN420:rem 213 
460 IFPEEK(828l)THENPOKE8281,0:FORI=lT030 

0:NEXT:GOT0480 :rem 149 
470 POKE1044,160:GOT0450 :rem 98 
480 GOSUB780:GOSUB770:BS=(VAL(S$)-BS)*9:S 

$=STR$(BS+VAL(S$)) :rem 7 
490 S$=LEFT$("000000",7-LEN(S$))+RIGHT$(S 

$,LEN(S$)-l):GOSUB310 :rem 160 
500 	PRINT" {HOME} {DOWN} {YEL} "R$" {CYN} "R$ 

:rem 247 
510 ONWGOSUB530,590,650: I FW>3TH ENGOSUB710 

:rem 11 
520 POKE53272,24:POKE2013,W+l76:POKE1996, 

L+l76:W=W+l:RETURN :rem 244 
530 PRINT" {HOME} {DOWN} {7 RIGHT} {YEL}G 

{ 20 RIGHT} G" : rem 200 
540 PRINT"{CYN}{6 RIGHT}HH{20 RI GHT}HH" 

:rem 27 
550 PRINT " {UP}{l4 RI GHTH33D{7 RI GHT}D" 

:rem 123 
560 PRINT"{l2 RIGHT}{GRN}DDDDD{3 RIGHT}DD 

ODD" : rem 229 
570 PRINT"{UP}{l0 RIGHT}DDDDDDDDDDDDDDDDD 

:rem 164 
580 RETURN : rem 125 
590 PRINT" {HOME} {DOWN) {7 RIGHT} {YEL)G 

{20 RIGHT)G" :rem 206 
600 PRINT"{CYN)[6 RIGHT}HH{20 RIGHT}HH" 

:rem 24 
610 PRINT"[UP}{l4 RI GHT}g33DDDDDDDDD" 

:rem 137 
620 PRINT" { 12 RIGHT} {GRN} DDDDDDDDDDDDD" 

:rem 87 
630 PRI NT" {UP J { 10 RIGHT} DDDDDDDDDDDDDDDDD 

:rem 161 
640 RETURN : rem 122 
650 PRINT" {HOME} (DOWN} {6 RIGHT} (YEL)G 

{22 RIGHT}G" : rem 232 
660 PRINT " { CYN} ( 5 RIGHT} HRH ( 20 RIGHT } HHH" 

:rem 145 
6 70 	 PRINT" {UP J { 12 RIGHT} D 3DDDDDDDDDDD" 

:rem 221 
680 ·PRINT" { 10 RIGHT} {GRN} DDDDDDDDDDDDDDD" 

:rem 171 
690 PRINT"[UP}(8 RIGHT}DDDDDDDDDDDDDDDDDD 

D" :rem 24 5 
700 RETURN : rem 119 
710 PRINT"[HOME} [DOWN} [5 RIGHT} {YEL}GG 

{22 RIGHT}GG" :rem 86 
720 PRINT" { CYN }[ 4 RIGHT} HHHH [ 20 RIGHT} HHH 

H" : rem 1 
730 PRI NT"[UP}{ll RIGHT}g3~DDDDDDDDDDDDDD 

:rem 137 
740 PRINT"{9 RIGHT}(GRN}DDDDDDDDDDDDDDDDD 

D" :rem 87 
750 PRINT"{UP}{7 RIGHT}DDDDDDDDDDDDDDDDDD 

DODD" : rem 161 
760 RETURN : rem 125 



770 S$="":FORI=0T05:S$=5$+CHR$(PEEK(2000+ 
I)-128):NEXT:RETURN :rem 46 

780 POKE255,0:POKE8280,0:RETURN :rem 119 
790 DATA8,0,16,4,30,20,60 :rem 240 

Program 4: 64 Spiders (ML Portion, Enter 
With 64 MLX) 

7911 :120,173,020,003,141,096,016 
7917 :032,173,021,003,141,097,192 
7923 :032,169,082,141,020,003,178 
7929 :169,035,141,021,003,165,015 
7935 :001,041,251,133,001,162,076 
7941 :000,189,000,208,157,000,047 
7947 :036,189,000,209,157,000,090 
7953 :037,232,208,241,165,001,l33 
7959 :009,004,133,001,088,162,164 
7965 :024,169,000,157,000,212,079 
7971 :202,016,250,169,014,141,059 
7977 :005,212,141,012,212,141,252 
7983 :019,212,165,015,141,024,111 
7989 :212,096,173,076,032,240,114 
7995 :001,096,173,083,032,141,073 
8001 :076,032,173,092,032,208,166 
8007 :034,173,080,004,201,160,211 
8013 :208,059,160,000,132,252,120 
8019 :200,132,250,160,004,132,193 
8025 :251,132,253,032,148,031,168 
8031 :230,252,230,250,165,252,194 
8037 :201,240,208,243,096,173,238 
8043 :119,004,201,160,208,025,056 
8049 :160,239,132,252,136,132,140 
8055 :250~160,004,132,253,132,026 
8061 :251,032,148,031,198,252,013 
8067 :198,250,165,252,208,245,169 
8073 :096,169,001,056,237,092,020 
8079 :032,141,092,032,096,160,184 
8085 :000,177,250,170,201,002,181 
8091 :240,088,201,006,240,084,246 
8097 :201,009,176,080,177,252,032 
8103 :201,161,144,001,096,201,203 
8109 :002,208,016,132,255,138,156 
8115 :201,006,176,057,169,255,019 
8121 :141,013,144,169,006,208,098 
8127 :048,138,201,004,208,043,065 
8133 :166,250,224,200,176,037,226 
8139 :174,092,032,208,004,160,105 
8145 :041,208,002,160,040,072,220 
8151 :177,252,201,160,240,003,224 
8157 :104,208,016,173,092,032,078 
8163 :208,004,160,041,208,002,082 
8169 :160,040,104,145,252,169,079 
8175 :160,160,000,145,252,096,028 
8181 :177,252,201,003,144,004,002 
8187 :201,009,144,239,096,024,196 
8193 :060,024,060,255,102,102,092 
8199 :255,000,000,000,000,000,006 
8205 :000,000,000,000,008,000,021 
8211 :008,000,008,000,008,004,047 
8217 :104,025,031,108,146,018,201 
8223 :032,066,090,102,060,255,124 
8229 :060,066,066,004,072,073,122 
8235 :054,120,152,024,032,042,211 
8241 :149,042,149,110,153,082,222 
8247 :042,130,146,108,056,254,023 
8253 :056,068,068,130,068,056,251 
8259 :254,124,214, 170,130,000,191 
8265 :000,000,000,000,000,000,073 

8271 :000,000,000,000,000,000,079 
8277 :000,000,000,000,000,000,085 
8283 :000,000,039,040,041,000,211 
8289 :000,076,110,032,076,113,248 
8295 :032,076,132,032,076,231,170 
8301 :030,032,220,034,032,148,093 
8307 :032,032,055,031,032,064,105 
8313 :034,032,235,033,032,164,139 
8319 :033,032,010,033,096,032,107 
8325 :220,034,032,148,032,032,119 
8331 :064,034,032,010,033,032,088 
8337 :164,033,096,173,073,032,204 
8343 :240,001,096,173,080,032,005 
8349 :141,073,032,165,255,208,007 
8355 :001,096,160,000,177,254,083 
8361 :201,002,208,004,169,160,145 
8367 :145,254,056,165,254,233,002 
8373 :040,133,254,165,255,233,237 
8379 :000,133,255,201,004,144,156 
8385 :064,177,254,201,006,144,015 
8391 :009,201,160,208,054,169,232 
8397 :002,145,254,096,201,004,139 
8403 :208,016,165,255,201,004,036 
8409 :208,010,165,254,201,240,015 
8415 :176,004,162,005,208,002,012 
8421 :162,004,254,207,007,189,028 
8427 :207,007,201,186,208,008,028 
8433 :169,176,157,207,007,202,135 
8439 :016,238,169,006,145,254,051 
8445 :169,255,141,013,144,169,120 
8451 :000,133,255,141,088,032,140 
8457 :096,173,075,032,240,001,114 
8463 :096,173,082,032,141,075,102 
8469 :032,032,112,033,165,255,138 
8475 :240,006,169,160,160,000,250 
8481 :145,254,169,151,133,250,111 
8487 :169,007,133,251,160,000,247 
8493 :177,250,201,002,208,035,150 
8499 :160,040,177,250,201,160,015 
8505 :208,006,169,002,145,250,069 
8511 :208,015,201,002,176,011,l64 
8517 :174,091,032,169,006,157,186 
8523 :112,007,238,089,032,160,201 
8529 :000,169,160,145,250~165,202 
8535 :250,208,008,198,251,169,147 
8541 :004,197,251,240,005,198,220 
8547 :250,076,045,033,165,255,155 
8553 :240,004,169,002,145,254,151 
8559 :096,169,000,141,090,032,127 
8565 :168,169,151,133,250,169,133 
8571 :007,133,251,177,250,201,118 
8577 :160,240,019,201,006,208,195 
8583 :006,169,160,145,250,208,049 
8589 :009,176,007,201,003,144,169 
8595 :003,238,090,032,198,250,190 
8601 :208,227,198,251,165,251,173 
8607 :201,003,208,219,096,173,035 
8613 :077,032,240,001,096,173,016 
8619 :084,032,141,077,032,032,057 
8625 :151,224,169,003,037,140,133 
8631 :208,001,096,024,105,004,109 
8637 :133,251,165,141,133,250,238 
8643 :160,000,177,250,201,003,218 
8649 :144,026,201,006,176,022,008 
8655 :152,024,105,040,168,177,105 
8661 :250,201,160,240,001,096,137 
8667 :169,002,145,250,169,255,185 
8673 :141,012,144,096,200,192,242 
8679 :040,208,219,096,173,078,021 
8685 :032,240,001,096,173,085,096 
8691 :032,141,078,032,032,151,197 
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8697 :224,169,003,037,141,170,225 
8703 :169,004,133,251,169,080,037 
8709 :133,250,024,165,250,105,164 
8715 :040,133,250,165,251,105,187 
8721 :000,133,251,202,016,240,091 
8727 :173,092,032,208,017,160,193 
8733 :039,177,250,201,004,240,172 
8739 :004,136,016,247,096,169,191 
8745 :005,145,250,096,169,000,194 
8751 :177,250,201,004,240,006,157 
8757 :200,192,040,208,245,096,010 
8763 :169,003,145,250,096,173,127 
8769 :074,032,240,001,096,173,169 
8775 :081,032,141,074,032,169,088 
8781 :007,133,251,169,151,133,153 
8787 :250,160,000,177,250,201,097 
8793 :006,176,072,201,003,144,179 
8799 :068,072,032,151,224,104,234 
8805 :168,185,090,032,168,177,153 
8811 :250,201,032,208,013,169,212 
8817 :160,160,000,145,250,169,229 
8823 :004,141,020,004,208,039,023 
8829 :201,160,240,017,201,002,178 
8835 :176,031,174,091,032,169,036 
8841 :006,157,112,007,238,089,234 
8847 :032,208,018,169,003,037,098 
8853 :142,208,002,169,002,105,009 
8859 :001,145,250,169,160,160,016 
8865 :000,145,250,165,250,208,155 
8871 :002,198,251,198,250,201,243 
8877 :239,208,164,165,251,201,121 
8883 :004,208,158,160,000,177,118 
8889 :250,201,003,240,004,201,060 
8895 :005,208,021,170,168,185,180 
8901 :090,032,168,177,250,201,091 
8907 :160,208,009,138,145,250,089 
8913 :169,160,160,000,145,250,069 
8919 :198,250,208,219,096,173,079 
8925 :072,032,240,001,096,173,067 
8931 :079,032,141,072,032,165,236 
8937 :255,208,026,173,088,032,247 
8943 :240,021,169,016,205,007,l29 
8949 :032,169,072,109,091,032,238 
8955 :133,254,169,007,133,255,178 
8961 :169,255,141,011,144,173,126 
8967 :086,032,240,008,169,000,030 
8973 :141,086,032,032,0~4,035,117 

8979 :173,087,032,208,001,096,104 
8985 :169,000,141,087,032,032,230 
8991 :057,035,096,173,091,032,003 
8997 :208,001,096,174,091,032,127 
9003 :169,160,157,112,007,169,049 
9009 :000,157,lll,007,206,091,109 
9015 :032,096,173,091,032,201,168 
9021 :039,208,001,096,174,091,158 
9027 :032,169,160,157,112,007,192 
9033 :169,000,157,113,007,238,245 
9039 :091,032,096,162,007,189,144 
9045 :071,032,240,003,222,071,212 
9051 :032,202,208,245,169,004,183 
9057 :044,000,220,208,003,238,042 
9063 :086,032,010 ,044,000,220,239 
9069 :208,003,238,087,032,010,175 
9075 :044,000,220,208,003,238,060 
9081 :088,032,173,011,144,240,041 
9087 :024,201,255,208,014,169,230 
9093 :032,141,011,144,160,128,237 
9099 :140,004,212,200,140,004,071 
9105 :212,141,001,212,206,011,l60 
9111 :144,173,012,144,240,023,119 
9117 :197,255,208,013,169,032,007 

9123 :141,012,144,168,140,011,011 
9129 :212,200,140,011,212,141,061 
9135 :008,212,206,012,144,173,162 
9141 :013,144,240,030,201,255,040 
9147 :208,014,169,013,141,013,233 
9153 :144,160,128,140,018,212,227 
9159 :200,140,018,212,169,013,183 
9165 :056,237,013,144,141,015,043 
9171 :212,206,013,144,108,096,222 
9177 :032,013,013,013,013,013,058 

Program 5: Apple Spiders (BASIC Portion) 
Version By Tim Victor, Editorial Programmer 

Refer to "COMPUTE!'s Guide To Typing In Programs" 

before entering these listings. 


100 HIMEM: 128 * 256 
110 LOMEN: 80 a 256 
120 CLEAR 
130 PRINT CHAI C4J;"BLOAD SPIDER 2" 
140 FOR I = 36096 TO 36096 + 7: POKE 

,0: NEXT 
150 POKE 6,0: POKE 7,141 
160 CALL 36884: POKE 54,0: POKE 55,3: CALL 

1002 
170 HSI = "000000" 
180 W = 1:L = 1:SCI = "OOOOOO":D = 30 
200 GOSUB 1000 
210 HTAB 1: VTAB 22: PRINT " ROBO 

T:"L" "SCI" WEB:"W 
300 FOR I = 1 TO D 
310 IF I = 12 THEN CALL 36881 
320 CALL 36872 
330 IF I < > 1 THEN 370 
340 IF PEEK C1280l < > 160 THEN POKE 

36868,1 
350 IF PEEK C1319l < > 160 THEN POKE 

36868,0 
360 CALL 36875 
370 IFI< >8* INTCl/8JTHEN41 

0 
380 CALL 36878 
390 IF PEEK C36865l THEN 500 
400 IF PEEK C36866) = 0 THEN 2000 
410 NEXT : GOTO 300 
500 GOSUB 1800:L = L + l:RP = PEEK C3 

6867): POKE 36865,0 
510 	 FOR I = 1 TO 20: POKE 36870,1: POKE 

36869,255: VTAB 20: HTAB RP+ 1: PRINT 
"F";: CALL 36881: CALL 36878: NEXT 

520 IF L < 4 THEN 200 
530 GOSUB 1800: IF VAL CSCIJ > VAL C 

HSS) THEN HSI = sea 
540 VTAB 23: HTAB 11: PRINT "HIGH SCOR 

E: "HSI 
550 HTAB 10: PRINT "PLAY AGAIN? Y <- N 

II I 

555 POKE 49168,0 
560 A= PEEK C49152): IF A< 128 THEN 

560 
570 POKE 49168,0: IF A = 149 THEN AS = 

"N": HTAB 24: PRINT "->"; 
580 IF A= 136 THEN AS = "Y": HTAB 24: 

PRINT "<-"1 
590 IF A < > 160 THEN GOTO 560 
600 IF AS = "N" THEN END 
610 GOTO 180 
1000 HOME : HGR : VTAB 20: HTAB PEEK 
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2090 IF PEEK C36865) THEN POKE 36865 
,0: GOTO 2120 

2100 IF I = 6 THEN CALL 36SS1 
2 11 0 NEXT : GOTO 2070 
2120 	Sll = SCI: GOSUB 1800:SCI = STRS 

C VAL CSCI> + 9 * C VAL CSCS) - VAL 
($11))) 

2130 	 SCI = LEFTS C"00000",6 LEN CSC 
$)) + SCl:W = W + 1:0 = INT C. S5 * 
D): IF 0 < 12 THEN D = 12 

2140 GOTO 200 

Program 6: Apple Spiders (ML Portion, 
Enter With Apple Monitor) 

9000- 00 00 00 00 00 00 00 00 

9008- 4C 17 90 4C 83 90 4C 81 

9010- 91 4C 7S 93 4C E4 93 20 

901S- OE 91 A9 13 20 ~8 FB AD 

9020- 00 CO 10 OF 2C 10 CO C9 

9028- 95 FO 09 C9 88 FO 1C C9 

9030- AO FO 32 60 AO 03 90 C9 

903S- 27 FO F8 85 24 A9 AO 20 

9040- 00 03 A9 CO 20 00 03 EE 

9048- 03 90 60 AC 03 90 CO 00 

9050- FO El CE 03 90 AD 03 90 

9058- 85 24 A9 CO 20 00 03 A9 

9060- AO 20 00 03 60 A5 FF 30 

906S- 01 60 A9 13 85 FF 20 58 

9070- F8 AC 03 90 84 FE A9 ~O 


9078- 80 05 90 A9 FC 80 06 90 

9080- 60 00 00 A5 FF C9 06 BO 

9088- oc 20 5B FB A4 FE 84 24 

9090- A9 AO 20 00 03 A9 00 20 

9098- 5B FB AO 27 Bl 28 C9 AO 

90AO- 00 05 8S 10 F7 30 43 8C 

90A8- 81 90 SC S2 90 99 00 02 

90BO- 88 30 08 Bl 28 C9 AO FO 

9088- F4 DO EF AC 82 90 84 24 

90CO- AD 04 90 FO 07 A9 AO 20 

90CS- 00 03 E6 24 C6 24 89 00 

9000- 02 20 00 03 CC 81 90 FO 

90DS- 03 CS DO F2 AC 04 90 00 

90EO- 05 A9 AO 20 00 03 A5 24 

90E8- FO 02 E6 25 A5 25 C9 06 

90FO - DO A5 A5 FF C9 06 BO 15 

90F8- 20 5B FB A4 FE Bl 28 C9 

9100- AO FO 03 4C JC 91 A9 C2 

9108- 84 24 20 00 03 60 A5 FF 

9110- 10 01 60 20 5B FB A4 FE 

9118- Bl 28 C9 C2 DO 07 A9 AO 

9120- 84 24 20 00 03 C6 FF 10 

9128- 01 60 A5 FF 20 5B FB Bl 

9130- 28 C9 AO 00 07 A9 C2 84 

9138- 24 4C 00 03 C9 C6 90 05 

9140- A9 FF S5 FF 60 C9 C2 FO 

9148- 22 C9 C4 DO OA A5 FF C9 

9150- 06 BO 04 A2 05 00 02 A2 

9158- 04 FE EO 06 BO EO 06 C9 

9160- BA DO 08 A9 BO 90 EO 06 

9168- CA 10 EE A9 C6 84 24 20 

9170- 00 03 A9 FF 85 FF A9 40 

9178- 80 05 90 A9 FF 80 06 90 

9180- 60 A9 00 80 02 90 AC 03 

9188- 90 SC 82 90 8C 81 90 A9 

9190- 13 20 5B FB AO 00 A2 00 

9198- Bl 28 C9 AO FO 10 CC 82 

91AO- 90 BO 03 8C 82 90 CC 81 

91A8- 90 90 03 8C 81 90 C9 C2 


1005 

1010 

1020 

1030 

1040 

1050 

1070 
1080 

1090 

1100 

1110 

1120 

1140 
1143 

1146 

1150 

1160 

1170 

1190 
1200 

1210 

1220 

1230 

1240 

1250 
ISOO 

2000 
2010 

2020 

2030 

2040 

2050 

2060 
2070 

20SO 

11 1 11C36867) + 1: PRINT 1: POKE 255, 
255: 	 POKE 49168,0 

ON W GOTO 1010,1080,1143,1200: GOTO 
120-0 

11 G11VTAB 	 2: HTAB 9: PRINT ;: HTAB 
11 G1130: PRINT ; 

11 H11VTAB 	 3: HTA8 9: PRINT ;: HTAB 
30: 	 PRINT 11 H"; 

VTAB 4: HTAB 16: 

VTAB 5: HTAB 14: 
ODO"; 

VTAB 6: HTAB 12: 
DDDODDD 11 1 

RETURN 
VTAB 	 2: HTAB 9: 

11 G1130: 	 PRINT ; 

VTA8 3: HTAB 8: 
11 HH 1130: PRINT ; 

VTAB 4: HTAB 14: 
000 11 1 

VTA8 5: HTA8 12: 
DODDDDD 11 

; 

VTAB 6: HTAB 10: 
DDDDDDDDDDD 11 

; 

RETURN 
VTAB 2: HTAB S : 

11 G1131: 	 PRINT ; 


VTAB 3: HTAB 7: 

30: 	 PRINT 11 HHH 11 

; 

VTAB 4: HTAB 13: 
DODOO"; 

VTAB 5: HTAB 11: 
DDDDDDDD0 11 

; 

VTAB 6: HTAB 9: 
DOODOODDDODD"; 


RETURN 

VTAB 2: HTAB 6 : 


11 GG 1132: PRINT ; 

VTAB 3: HTA8 5: 
31: 	 PRINT 11 HHHH 11 

; 

VTAB 4: HTA8 12: 
DDDDDDD 11 

; 

VTAB 5: HTA8 10: 
DODDDDDDDDD"; 

VTAB 6: HTA8 S: 
ODDDDDDDDDODOD"; 

RETURN 

= " 11
 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

SCI • FORS = 1761 

11 DDDDDDDD 11 


11 000000000 


11 DDODODODO 


11 G11 
;: HTAB 

11 HH 11 
;: HTAB 

"000000000 

"000000000 

"ODDDDDDDD 

"G 11 
;: HTAB 

"HHH";: HTAB 

"DDDDDDDDD 

"DDDDDDODD 

"DOOOOODODD 

"GG"; : HTAB 

"HHHH";: HTA8 

"DDODODDOD 

"DDDDDDDOD 

"ODDOODDDDO 

TO 1766:SCI 
= SCI + CHRI C PEEK CS) - 12Sl: NEXT 

: RETURN 
GOSUB lSOO 

VR = 3: GOSUB 2040: IF I = BA + 20 
THEN VR = 2: GOSUB 2040 : IF I= B 

A + 20 THEN 2120 
FOR I = VR TO 6: VTA8 I : HTA8 Pl: 
PRINT II ";: HTAB P2: PRINT " "; 
VTAB I + 1: HTAB Pl: PRINT "0";: HTAB 

P2: PRINT "0";: NEXT : GOTO 2070 
VTAB VR:BA = PEEK C40l + 256 a 

C41>: FOR I = BA TO BA+ 19: IF 
Cl) = 160 THEN NEXT : RETURN 
Pl = I - BA+ I : FOR I =BA+ 39 
BA + 20 STEP - 1: IF PEEK CI) 
160 THEN NEXT : RETURN 
P2 = I - BA+ 1: RETURN 

FOR I = 1 TO D I 2: CALL 
I < > 4 THEN 2100 
CALL 36S7S: VTAB 2: HTAB 

II";: IF PEEK C36S66) = 
10 

36S72: 

PEEK 
PEEK 

TO 
= 

IF 

21: PRINT 
0 THEN 20 
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91BO­ 90 09 FO 05 A9 C4 8D 14 93EB­ A9 F3 85 B2 A9 93 85 B3 
9188­ 04 A9 AO 9D 00 02 ES ca 93FO­ 4C OE 94 2C 06 90 FO 00 
91CO­ CO 28 DO 04 AO 00 A2 00 93FB­ 2C 30 CO CE 05 90 DO 05 
91C8­ C6 25 A5 25 20 5B FB Bl 9400­ A9 00 SD 06 90 E6 BS DO 
91DO­ 28 C9 AO DO 03 4C 9F 92 940B­ 02 E6 B9 4C B7 00 AO 00 
9108­ C9 C3 BO 4C A5 25 C5 FF 9410­ B9 29 94 99 oo 03 ca co 
91EO­ DO 08 98 C5 FE DO 03 4C 941B­ 55 DO F5 AO 00 B9 7E 94 
91E8­ 9F 92 BO 00 02 C9 AO FO 9420­ 99 00 SE ca co 48 DO f 5 
91FO - lB C9 C2 90 03 4C 9F 92 9428­ 60 85 45 86 46 84 47 A6 
91F8­ A9 AO 91 28 A9 C6 AE 03 9430­ 07 OA OA BO 04 10 3E 30 
9200­ 90 90 00 02 EE 01 90 90 943B­ 04 10 01 ES ES OA 86 IB 
9208­ 03 4C 9F 92 84 24 20 00 9440­ 18 65 06 85 IA 90 02 E6 
9210­ 03 A9 C2 90 00 02 CC 82 9448­ lB A5 28 85 OB A5 29 29 
921a­ 90 Bo 03 ac a2 90 cc a1 9450­ 03 05 E6 B5 09 A2 OB AO 
9220­ 90 90 7C ac Bl 90 BO 77 945B­ 00 Bl IA 24 32 30 02 49 
9228­ C9 C6 DO OA A9 AO B4 24 9460­ 7F A4 24 91 08 E6 IA DO 
9230­ 20 00 03 4C 9F 92 BO 67 946B­ 02 E6 IB A5 09 lB 69 04 
923B­ EE 02 90 A5 4E OA OA 3B 9470­ 85 09 CA DO E2 A5 45 A6 
9240­ 65 4E B5 4E 30 4B Bl 2B 9478­ 46 A4 47 4C FO FD OB IC 
924B­ C9 C4 FO 12 90 09 E8 EO 94BO ­ OB IC 7F 36 36 7F 00 00 

9250­ 2B DO OB A2 00 FO 07 CA 9488­ 00 00 00 00 00 00 08 00 
9258­ EO FF DO 02 A2 27 BO 00 9490­ OB 00 OB 00 08 00 10 56 
9260 - 02 C9 AO FO OB C9 C2 BO 949B­ 5B 38 36 49 48 04 22 22 
9268 - 36 EE 01 90 A9 C6 DO 02 94AO­ 2A IC 7F IC 22 22 08 49 
9270 - Bl 28 90 00 02 A9 AO 84 94AB­ 2A IC 3C 54 52 10 22 54 
927B­ 24 20 00 03 EC 82 90 BO 94BO­ 2D 36 5D 14 4A 24 41 22 
9280 - 03 SE 82 90 EC Bl 90 90 94B8­ IC 7F IC 64 55 41 00 2A 
92B8­ 16 SE 81 90 BO 11 A5 4E 94CO­ 14 3E 55 IC 22 22 
9290­ 29 03 C9 03 lB FO 04 29 
9298 - 01 69 04 69 CO 91 28 CB 
92AO ­
92AB­
92BO­
92BB­
92CO­

9B 
91 
FO 
25 
02 

AA 
AC 
22 
A5 
20 

CO 
82 
AC 
25 
00 

2B 
90 
B2 
20 
03 

FO 
SB 
90 
5B 
CC 

03 
CC 
84 
FB 
81 

4C 
Bl 
24 
B9 
90 

CF 
90 
E6 
00 
FO 

Program 7: IBM Spiders 
Version By Charles Brannon, Program Editor 
Refer to "COMPUTEl's Guide To Typing In Programs" 
before entering this listing. 

92CB -
9200 -

03 
C6 

CB 
25 

DO 
C6 

F2 
25 

CO 
A5 

27 
25 

DO 
C9 

02 
06 

EP 110 CLEAR ,32768!:DEFINT A-Z:KEV OF 
F:STRIG ON:SCREEN !:COLOR 0.2:G 

92D8­
92EO­
92E8­
92FO­
92FB­
9300­

FO 
SC 
Bl 
OB 
90 
C4 

2B 
82 
2B 
cc 
CC 
91 

AO 
90 
99 
81 
82 
A9 

00 
20 
00 
90 
90 
14 

SC 
5B 
02 
90 
88 
20 

81 
FB 
C9 
03 
10 
5B 

90 
AO 
AO 
ac 
E9 
FB 

CB 
27 
FO 
Bl 
4C 
AO 

EC 
AA 
~ 

OSUB 600:GOSUB 660 
1 2 0 LR= 3 : A= RN D ( -T I MER J 
130 FOR 1=1 TO 9:REA') FMSCIJ:NEXT 
140 CLS:FOR 1=1 TO 50:PSET C320*RND 

,8t+110*RNDJ,3*RND+l:NEXT:AL=0: 

930B­ 00 B4 24 A9 AO 91 28 ca WAVEOVER=0:HITS=Q:WV=0 
9310­ CO 28 90 F9 A9 05 AO 00 JP 150 FOR 1=1 TO 9:PRINT TABC5J;:AXSC 
931B­ 20 5B FB Bl 28 C9 C4 DO ll="" : FOR J=l TO LENCFMSCIJJ:A= 
9320­ 05 EE 02 90 DO 46 C9 AO ASCCMIDSCFMSCl),J,J)J : IF A<>32 
9328­ DO 37 C6 25 10 04 E6 25 THEN AL=AL+l :AXSC I J=AXSC I J+CHRS 
9330­ FO 3A A5 25 20 5B FB Bl CPOSC0JJ:POKE &H4E,A-48:PRINT C 
933B­ 2B C9 C4 DO lA A9 AO 84 HRSC128J; ELSE PRINT CHRSC32l; 
9340­ 24 20 00 03 E6 25 A5 25 H 160 NEXT:PRINT:NEXT 
9348­
9350­
9358­
9360­
936B­
9370­

20 
00 
25 
93 
24 
AA 

5B 
03 
A5 
C9 
20 
C6 

FB 
EE 
25 
C6 
oo 
25 

A9 
02 
20 
DO 
03 
A5 

C4 
90 
5B 
07 
ca 
25 

84 
DO 
FB 
A9 
co 
10 

24 
15 
4C 
AO 
2B 
9F 

20 
E6 
6C 
B4 
Do 
60 

IE 170 POKE &H4E, 1 :LOCATE 25, 1.PRINT" 
Score:";STRINGSC9-LENCSTRSCSCR! 
)) ,48) ;MIDSCSTRSCSCR!) ,2) ;TAB( 1 
8l;"SPIDERS";TABC3CIJ;"Lives ";S 
TR I NG S CLR , 1 2 9) ; 

9378­ A9 05 20 5B FB A5 4E OA Cl 180 LINE C0, 176J-C319, 190) ,3,BF 

9380­ OA 3B 65 4E 85 4E 3B E9 BE 190 S!=l:FOR X=0 TO 104 STEP 8:LINE 
938B­ 2B BO FC 69 28 AB Bl 2B C160-X, 176)-( 160-X-S!, 19fJJ ,2:L 
9390­ C9 C4 DO 13 A9 AO B4 24 INE C160+X, 176J ­ C160+X+S!, 190), 
9398­ 20 00 03 A9 06 20 5B FB 2 : S!=S!*2:NEXT 
93AO­ A9 C4 84 24 20 00 03 A9 II 200 FOR Y=176 TO 19G STEP 4:LINE C0 
93A8­
93BO­
93BB­
93CO­
93CB­
93DO­

11 
2B 
09 
EB 
FB 
00 

20 
C9 
C6 
60 
AC 
11 

5B 
C3 
25 
E6 
03 
A9 

FB 
90 
A5 
25 
90 
C2 

AC 
04 
25 
A5 
B 1 
84 

03 90 
C9 C6 
C9 05 
25 20 
2(L C9 
24 20 

Bl 
90 
DO 
5B 
AO 
00 

FL 
L' 

II 

,YJ-C319,YJ,2:NEXT 
210 PLAY "t255o2fl4ggl8bccfe 
220 IF WAVEOVER THEN WV=WV+ 1: IF WV= 

15 THEN 41G ELSE 230 
230 IF SCREENC22,BXJ<>128 THEN 270 

93D8­ 03 A9 40 SD 05 90 A9 FF EJ 24G Z=l:FOR C=fJ TO 15:COLOR 15-C,Z: 

93EO­ BD 06 90 60 A9 4C 85 Bl Z=3-Z:FOR W=l TO 5:NEXT:NEXT 
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G 25G LR=LR-l:FOR C=l TO 3:FOR W=l TO 
3G-CX5:SOUND 37+W,. l : CIRCLE CB 

X•8-5, 1711,W,4-C:NEXT:NEXT 
DP 26G 	 FOR W=30 TO 60 STEP 2:SOUND W+l 

0, .1:CIRCLECBX•8-5,171J,W:NEXT: 
IF LR THEN 140 ELSE 510 

EB 2 7 G BX= ST I CK C fl ) I 3 : I F BX < 1 THEN BX= 1 
cLSE IF BX>40 THEN BX=40 

HO 28G LOCATE 22,BX:PRINT CHRSC 1l9l: IF 
STRIGCll=G THEN LATCH=0:GOTO 3 

HI 
10 2 9 G I F L A T CH T HE N 3 4 0 
FP 311fl LATCH= 1: FOR Y=21 TO 1 STEP-1: IF 

SCREENCY,BXJ=0 THEN NEXT 
EJ 310 	 RX=BX•8-5:LINE CRX,167l-CRX,YX8 

l,2:SOUND 5G00,1:LINE CRX,167)­
CRX,Y*8l,fl 

El 32G IF Y THEN LOCATE Y,BX:PRINT CHR 
$C32l:HITS=HITS+l:SOUND 37,2:SC 
R!=SCR!+Y•10:Z$=STRINGSC8,48l:A 
S=MIDSCSTRSCSCR! l ,2) :MIDSCZS,9­
LENCASll=AS:LOCATE 25,8:PRINT Z 
$; 

U 330 	 IF Y>fl AND Y<10 THEN R=INSTRCAX 
SCYJ .CHRSCBXJJ :AXSCYJ=LEFTSCAXS 
CYJ,R-1l+MIDSCAXSCYJ,R+1l 

GJ 340 	 IF WAVEOVER THEN '-0 0 
L I 3 5 0 	 Z = 0 : F 0 A I = 1 T 0 9 ·_= Z + L E N C A X $ C I l 

) : NEXT: IF Z=0 THEN WAVEOVER=l:G 
OTO 4 0G 

61 36G 	 Y=INTCil*RND+l):AS=AXSCYJ:R=LENC 
ASJ: IF R=G THEN 360 

10 3 7 G R = I NT CA* RN D + 1 l : X =AS C CM I D $ CAS , A J 
l:IF SCREENCY+1.Xl=128 THEN 4G0 

JJ 380 AXSCYJ=LEFT$CAS,R-1J+MIDSCAS,R+ 
ll ELSE 4110 

IJ 390 	 POKE &H4E,POINTCX*8-7,Y*8-7l:LO 
CATE Y,X:PRINT CHRSC32l:LOCATE 
Y+l,X:PRINT CHRSC128J:POKE &H4E 
,1: IF Y<9 THEN AXSCY+ll=AXSCY+l 
)+CHRSCX) 

llE 4 G fl Z ! = F NM L ! C 0 l : CAL L Z ! : PS ET C 3 1 9 *A 
ND,72+8*RNDl,3*RND : GOTO 220 

Bl 41G LINE C64,72l-C240,1G4l,fl,BF:LIN 
E C64,72)-C240,104),1,B 

Dl 42G 	 WAVENUM=WAVENUM+l:LOCATE 11, 11: 

POKE &H4E,2:PRINT"Wave";WAVENUM 
;"Completed . ":POKE &H4E,1 

16 43G 	 FOR l!=IJ TO SCR! STEP 10"'CLENCS 
TRSCSCR! ll-31 :GOSUB 490: :SOUND 
37,.l:NEXT:l!=SCR!:GOS•JB 490 

JP 4411 	 LOCATE 11,lfl : POKE &H4E,1:PRINT 
SPACESC21J):LOCATE 11,17:PRINT " B 
ONUS":POKE &H4E,3 

LI 450 	 Z=0:FOR l!=SCR! TO SCR!+1G000 S 
TEP 250 : GOSUB 490 : SOUND 100+Z,. 
1 :Z =Z+l :NEXT:SCR!=SCR!+10000: I! 
= SCA! : GOSU!:3 490: IF AL-HITS = 0 TH 
EN 480 

DE 	 460 LOCATE 11,13:PRINT"Penalty for" 
;AL-HITS; : LOCATE 12, 13:PRINT"sp 
iders escaped":POKE &H4E,2:Z = AL 

* 1 0 
llJ 470 S!=SCR!:SCR! = SCR!-CAL-HITSl*100 

0:SCR!=-SCR!*CSCR!>0l:FOR 	 I !=S! 
TO SCA! STEP -100:GOSUB 490:SO 

U N D 1 0 0 + Z , . 1 : Z = Z - 1 : N E X T : I. ! = S C A ! 
:GOSUB 490 

DH 474 IF SCR!=0 THEN LOCATE 13,10 : PRI 
NT" One life lost ":LR=LR-1 
: If LR=0 THEN 510 

U 480 	 FOR W=l TO 3000:NEXT :F OR 1=1 TO 
15 : Z!=FN'"!'!L!C0J:CALL Z! :NEXT:GO 

TO 140 
IA 49G 	 Y=13 
EF 500 ZS=STRINGSC8, .48l:A$ =MIDSCSTRSCI 

! ),2) : MIDSCZS,9-LENCA$ll=AS:LOC 
ATE Y,13 : PRINT"Score :" ;ZS : RETUR 
N 

NI 510 	 CLS:FOR 1=1 TO 150 : PSET C320XRN 
D,199*RNDl,3*RND+l : NEXT:LINE (6 
4,Gl-C240,40l, 1,B 

PB 5 2 0 	 L I NE C 0 , 1 7 6 l - C 3 1 9 , 1 9 9 ) , 3 , BF 
JI 530 S! = l :F OR X=0 TO 104 STEP 8:LINE 

C160 - X, 176l - C 160 - X-S!, 199) ,2:L 
INE C160+X, 176) - C160+X+S!, 199), 
2 : S!=S!*2:NEXT 

Ell 540 FOR Y=176 TO 199 STEP 4:LINE C0 
, Y l - C 3 19, Y J, 2.: NEX f 

HO 5 5 0 L 0 CA T E 2 , 1 5 : P 0 K E &H 4 E , 1 : P R I N T " G 
ame Over" : POKE &H4E,3 : LOCATE 3, 
ll:PRINT "Pl ay Aga i n ? CY/Nl" : I!= 
SCR!:POKE &H4E,2 :Y= 4 : GOSUB 500 

KH 5 6 0 	 AS= I N KEYS : I F AS < > " " THEN I F A$= 
"y" OR AS= "Y" THEN RUN ELSE SCA 
EEN 0,0 , 0,0 :E ND 

Jf 570 	 LOCATE 10,38-*RND + l :P OKE &H4E,3* 
RND+l : PRINT CHRSC128l:Z!=FNML!C 
0l : CA L L Z!:PSET C319*RND,72+8*R 
NDl,3*RND : GOTO 560 

JA 580 GOTO 580 
01 590 'Redef 1ne the charac ter set 
II 6110 DEF SEG=0 
HP 6 10 POKE 124,0:POKE 125,0:POKE 126, 

0:POKE 127,&H17 
IH 620 DEF SEG=&H17 00:FOR 1=0 TO 15:RE 

AD A : P 0 KE I , A : NE X T. 
116 630 	 RETURN 
llH 640 DATA 129 . 90 , 60,219, 126, 102, 129, 

66 
Hll 650 DAT A 2 4 , 2 4 • 6 0, 1 2 6 , 1 2 6, 2 5 5 , 2 1 9 , 1 

95 
LO 660 	 DEF SEG:FOR 1=1 TO 2 1 : READ L : ML 

S=MLS+CHRS ( Z) :NEXT:V! =VARPTRCML 
Sl:DEF FNML! CZ J =PEEK CV !+ 1J+256lk 
PEEKCV!+2) : RETURN 

GE 6 7 0 	 DATA &H55,&HIE,&HB8 , 1,7,&HB9,0, 
9, &HBA, 3 9 , 2 1 , &HBB, 0 . 0, &HCD, 16, & 
HIF . &H5D . &HCA,0,0 

OE 680 	 DA T A " 3 2 2 2 2 
3 

DJ 690 IJATA " 2 j 3 13 3 3 J13 3 
2 

1111 700 DATA " 11 33 33 33 33 
11 

KG 7 1 0 DATA " • 1 I 1 1 1 11 11 11 
AB 720 DATA " 3 2 3 1 3 1 3 1 3 2 

3 
IN 730 DATA " 1 12 3 23232 323232323211 
PO 740 DATA " 2 3 2 3 2 3 2 3 2 3
KP 750 DATA " 2 3 l 2 3 1 2 3
LO 760 DATA " 2 3 1 l 11 3 2 0 
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Michael A. Covington 

Here are some graphics screens which don't require a color/graphics adapter-they'll work on any 
IBM PC (or PCjr), even those equipped only with the monochrome display board. 

Owners of the IBM monochrome display often feel a bit left out because their systems do not support 
point-by-point graphics. The monochrome display adapter can produce a variety of special characters 
that could be used to construct drawings, but most programs never employ more than a few of them. 

The brief program ac­
companying this article takes 
advantage of these special char­
acters to create dramatic-looking 
patterns-actually contour maps 
of three-dimensional mathemat­
ical functions. Some of the dis­
plays look rather like Scottish 
tartans. The program runs on a 
PC or PCjr with any display, 
but the IBM monochrome dis­
play yields the best results. 

Line 160 in the program de­
fines the variable W as a func­
tion of ROW and COL. The 
function can be anything you 
wish. Here are some functions 
that result in attractive patterns: 
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W = ROW+COL 

W = ROW*COL 

W = LOG(ROW)- LOG(COL) 

w = WG(ROW2+COL2) 

W = S*SIN((ROW+COL)/10) 


An almost infinite variety of other functions 
are possible. Just substitute your function for line 
160, save, and then run the program. Exit with 
Ctr I-Break. 

PC Monochrome Graphics 
Refer to "COMPUTEl's Gulde For Typing In Programs" 
article before typing this program in. 

BP 3 g SCRNW IDT H = 8 0 
CE 5 g D I M AS C 4 ) 

lH "(3 A$ ( 0 ) = II II 

H 7" ASC1l=CHRSC176) 
•F 8" AS ( 2 ) =CH RS ( 1 7 7 ) 
PO 9 g AS C 3 ) =CH RS ( 1 7 8 ) 
HC 1"0 AS ( 4 J =CH RS C 2 1 9 ) 
HI 110 CLS: KEY OFF 
CP 12g FOR ROW= 1 TO 22 
JM 13g FOR COL=l TO SCRNWIDTH-1 
llP 1 4 0 ' Ch an g e t he f o I I ow i n g I i n e 
El 15g' to get different patterns 
OH 1 6 0 w = s a R c c2 x cRow - 1 1 ) J "2 + cco L - 4 

")"2) 
AF 170 PRINT ASCABSCW) MOD 5); 
011 1 8 g NEXT 
JC 1 9 g PR I NT 
110 2 g 0 NEXT 

PP 210 BEEP 
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Update On COMAL: 

A SuperBASIC 


Jim Butferfield. Associate Editor 

COMAL is a computer language which was 
developed in Denmark as an offshoot of BASIC. 
Some programmers prefer it and think of it as a 
streamlined, extended, and systematized BASIC. 

COMAL has been available for some time, 
mostly for Commodore 32K PET /CBM machines. 
Previous versions have had some success despite 
a few drawbacks and implementation problems. 
Now, new versions of COMAL are being re­
leased, and the new packages look promising. 

The New Generation 
COMAL has traditionally been available in the 
public domain (that means free). It's a sound lan­
guage: The loose ends of traditional BASIC have 
been tightened into a much smoother system. 
The ease of use for beginners has been main­
tained, and added features significantly enhance 
the programming power. Yet this free, powerful 
language has enjoyed only modest success. 

The problem has been limited resources. 
Traditional COMAL would fit only into a 32K 
PET /CBM; thus, only users with the biggest sys­
tems (of that era) could use COMAL. Second, the 
COMAL interpreter took up a good deal of mem­
ory, leaving room for only a small user program. 
To offset this difficulty, a "split" COMAL was 
developed which used a separate editor and 
interpreter; but this proved awkward to use. 

Until recently, the best COMAL arrangement 
was obtained by using a CBM 8096 computer; 
with the extra 64K memory, there was plenty of 
room for both the interpreter and the user's pro­
gram. Alternatively, a ROM board could be pur­
chased to implement COMAL on a CBM 8032; 
this allowed large programs to be written, but 
the board was costly-about $400. 

It looks like things are changing. New ver­
sions of COMAL are being released that will 
make it an attractive language. A disk version for 

the Commodore 64 is now in the public domain; 
a cartridge version is soon to be made available 
for sale; and even the ROM board for the 
PET/CBM 8032 is being redesigned to incor­
porate interesting new features. 

What Is COMAL? 
COMAL may be described in a number of ways. 
It 's as easy as BASIC for beginners, but has the 
power of Pascal when advanced features are 
needed. It's a tightly defined superversion of 
BASIC, with much more precisely defined 
keywords and with statements that interrelate 
more closely. It's a BASIC extension, with extra 
graphics, sound, and sprite commands. COMAL 
is a structured version of BASIC, complete with 
IF-THEN-ELSE, WHILE-ENDWHILE, and similar 
features. It's an extensible language-you may 
even write your own keywords. 

COMAL programs run as fast as-or faster 
than-the equivalent BASIC programs. COMAL 
will never have certain BASIC problems such as 
garbage collection. 

For beginners, COMAL can be crudely de­
scribed as follows: You type in a BASIC program; 
when you list it back, it looks as if it has been 
changed to Pascal. Indentation has been added 
and formats trimmed; it looks much neater. Some 
errors are checked at time of entry; some are 
checked before the run gets under way. 
Meaningful error messages are given . 

Advanced programmers will be interested in 
other features of COMAL. The structured forms 
are all there, but there 's more: procedures (sub­
routines) and functions with parameter passing; 
"closed" procedures that are isolated from the 
main coding; end-of-fil e and end-of-data flags; 
recursion; and in some versions, error trapping. 

Users will find new commands and features 
that make graphics and sound easier. To change 
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Give your children more than the 

advantage of a computer. 


Give them the Scholastic Advantage. 

You probably realize the computer is only 
the first step. Now you need Scholastic 
Software to turn it into both a powerful 
and entertaining learning tool for your 
child. 

Scholastic Software is the only 
software that comes with the Scholastic 
Advantage. This means software which 
uses your child's own natural curiosity and 
love of adventure to make learning valu- · 
able skills fun . Software based on what 
your child is actually studying in school, 
which makes it relevant and practical. And 
software which is already being used 
successfully by millions of kids in schools 
around the country. 

At Scholastic, we've put everything 
we've discovered about how youngsters 
learn into our new software line. It's the 
result of over 60 years' experience making 

learning both challenging and fun. In fact, you probably grew up reading Scholastic books and 
magazines in school. Nobody else knows kids like we do and it shows in our new family of 
products. That's the Scholastic Advantage. 

Our software family includes Agent U. S. A ., which turns geography into an exciting adven­
ture trip around the country; Story Maker, a program that helps kids create their own illustrated 
story book, and Math Man, an action game that makes learning math fun. Microzine is Ameri­
ca's most popular classroom software, featuring four fun learning programs on one disk. Story 
T_ree is ~oth a cre.ative w riting tool and a word processor, and Operation: Frog is a fascinating 
s1mulat1on of a biology lab. -------- - - --,1 

So give the Scholastic Advantage.You'11 be I Clip this a"!' save S5.0f on anypurchase I 
surprised how fas t the computer becomes one of I ofScholastic Software. I 

, f; Not a sto re coupon. Redeem by att,1ching dated c-.ish register 
your chil. d s avorite- and most exciting- teachers. I receipt and warranty card. Send to: Schol;L~t ic Software, I 

Dept. C. M.. 730 Broadway, New York, Y 1000.1. 

I·_~·· . II AddNamreess' · I • II 
I Ciry State Zip 

~=...;=...:..i ~ ~~.- I .e., ~ Store name________ _ _ _ _ 1l -

. I Product purchased Computt:r owned I
A~Pll l ..\ .A . an1i lable in AfJjJll'. .tl tn n . ( .f) lllllU>t/(Jrl' a nd !R i\I. SIU'l' .\/tll..,,_.,. and ,\licnJ=illt.' 

llt '(ll /t1ble 111 App le. Mmb .\/t1r1 rmd StOI}' Tr«•m •fl il flble ;,, Afiflll' fl;U/ IJJ.\/. O{N!mticm , frog I <}ff <:r J.IOOtl St•ptemht!r 15. 1984- j anuary 3 1. 19H5. 1.imit one /XT _J 

m ·tu lt11Jle 111Apple and Comnw d nre. S/ H!lltllver a railt lble in ilfJf>le. .11ta ri anti Co1111111.J<10 rt!. L.!:,,' ':!!!.::'::!.:::.ef:::!.rodu.ci._ ____ _ 

Scholastic 
The Most 7i"ustedName in Learning 

http:f:::!.rodu.ci


the background color to black, type BACK­
GROUND 0. On the high-power end, COMAL 
64 comes complete with turtle graphics com­
mands: FORWARD 40 and RIGHT 45 have the 
same meaning as they would have in Logo. 

Versions Of COMAL 
Disk-based COMAL for the Commodore 64 is 
named COMAL 0.14. It's free in North America, 
but it's not public domain . The package prints a 
copyright statement, but permits unrestricted dis­
tribution and copying. COMAL 0.14 is available 
from clubs, user groups, and the COMAL user 
group in Madison, Wisconsin . It's a good lan­
guage implementation, complete with graphics 
and a complete set of error messages drawn from 
disk as needed . 

COMAL 2.0 is a plug-in cartridge for the 64 
which is expected to be available from Com­
modore in 1985 for less than $100. It's signifi­
cantly more powerful than COMAL 0.14-it 
offers much more program memory and includes 
extra features such as error trapping and program 
chaining or overlaying. 

The COMAL board has been redesigned for 
the 8032 computer. The price of the revised 
board is expected to be similar to the previous 
version-that is, around $400-but there are 
some new features. First, if you don't want to use 
COMAL immediately, you can use BASIC, and 
the computer becomes an 8096 with 64K extra 
memory supplied by the COMAL board. Second, 
a video board can be added to the assembly to 
perform high-resolution graphics, including turtle 
geometry. Third, the board contains a time-of­
day and date clock which is battery-powered and 
keeps good time even when the unit is off. I in­
stalled a board and checked the clock; before I 
reset it, it gave the correct time for Copenhagen, 
where it was manufactured. 

Documentation 
The COMAL Handbook, by Len Lindsay (pub­
lished by Reston Publishing), is a reference man­
ual for the language. It's just that: a reference 
manual, and not a tutorial. You can look things 
up, but it's not for learning the language. 

Fortunately, most COMAL versions come 
with a disk of sample programs that illustrate the 
features of the language well. And to be fair to 
Lindsay's book, it contains a considerable quan­
tity of sample programming. 

If you're interested in the new 64 versi~r:s of 
COMAL, look specifically for the second ed1t10n 
of the COMAL Handbook. The publication date 
for this new edition hasn't yet been set. The orig­
inal handbook gives a great deal of information 
on COMAL, but doesn't show the new color and 
graphics commands or other new features such 
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as error trapping. 
Most users will benefit from the fact that 

COMAL is derived from BASIC. Their BASIC 
experience will generally carry over to the new 
language. 

Beginning Characteristics 
Users may start COMAL programming as they 
did BASIC. Direct commands are allowed so that 
statements such as PRINT 5 +7 can be executed. 

Spaces must be used after keywords. 
FORK=1T05 must be written as FOR K=l TO 
5. There are two reasons for this: COMAL 
encourages legibility, and COMAL allows long 
variable names. FORK could be a variable; it 
won't be confused with FOR K because of the 
space. By the way, the whole va riable name is 
used, so that FORK is distinct from FORM, and 
both are different from the variable called 
FOR'LOVE'OF'IVY. 

Even though COMAL has a full set of struc­
tured statements available, it allows the use of a 
GOTO statement. However, you can't GOTO a 
line number; you must GOTO a labeled state­
ment in your program. COMAL is quite insistent 
that line numbers should be used only for editing 
purposes. The use of GOTO is strongly dis­
·couraged; there are usually plenty of alternative 
ways of programming what you need. 

Subroutines are called, not with GOSUB, but 
with EXEC for execute. COMAL uses the term 
procedure rather than subroutine; a procedure is 
given a name. So instead of GOSUB 500 we 
might code EXEC SUMMARY. Since procedures 
have names, we don't need the keyword EXEC. 
Instead of EXEC SUMMARY we may just write 
SUMMARY, and the interpreter will call the 
procedure when it reaches that point. In this 
way, the language is extensible. We might code a 
program starting as follows: 

100 START 
110 CONTINUE 
120 FINISH 
130 •••• 

What this sequence means is: Call procedure 
START, then call procedure CONTINUE, then 
call procedure FINISH. Each of these will ne~d to 
be defined as a procedure (a type of subroutine) 
somewhere in the program, but here's the point: 
The above coding is quite readable; and we have 
essentially defined new program commands. 

It's impossible in this short article to deal 
with the whole spectrum of commands. Perhaps 
the above will give a flavor of how COMAL ex­
tends the capabilities of BASIC. 

A Mix Of Features 
COMAL isn't new, but there's a new COMAL. If 
languages interest you, this one is well worth a 
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look. It's easy on the beginner, yet it's not limit­
ing to the expert programmer. It's more than 
BASIC, not exactly a Pascal, and different from 
Logo-but it has some of the characteristics of all 
three languages. 

It's inexpensive to try. You may find that it's 
just what you have been looking for. 

Further information on COMAL may be ob­
tained from: 

COMAL User's Group 

5501 Groveland Terrace 

Madison, WI 53716 


Reston Publishing 

11480 Sunset Hills Road 

Reston, VA 22090 


COMAL Examples 
The user may input what appears to be a BASIC 
program; when it is listed, it appears in a signifi­
cantly different format, but does the same thing. 

User Input COMAL Listing 

10 FOR J=l TO 20 0010 FOR J:=l TO 20 DO 
20 T=0 0020 T:=0 
30 FOR K=l TO J 0030 FOR K:=l TO J DO 
40 T=T+K 0040 T: =T+K 
50 NEXT K 0050 NEXT K 
60 PRINT T 0060 PRINT T 
70 NEXT J 0070 NEXT J 

Note that the COMAL editor has provided in­
dentation to more easily identify the loops, and 
has changed the syntax of FOR and assignment 
statements slightly. 

An experienced COMAL programmer might 
streamline the coding along the following lines: 

0010 FOR J:=l TO 20 DO SUM 
0020 PROC SUM 
0030 T:=0 
0040 FOR K:=l TO J DO T:+K 
0050 PRINT T 
0060 ENDPROC 

Here there are no NEXT statements, and both 
FOR statements are one-line loops. The coding 
within the FOR J-NEXT J loop has now been de­
fined as a procedure called SUM and is called as 
needed. The statement T=T+K has been re­
placed by the more ef~ici.ent T: + K. !he pro~am 
will run a little faster m its new codmg, but its 
major advantage is that it's neater. 

The user might take things a step further by 
using longer variable names and passing a value 
to the procedure: 

0010 FOR J:=l TO 20 DO SUM(J) 

0020 PROC SUM(VALUE) 

0030 TOTAL:=0 

0040 FOR INDEX:=! TO VALUE DO TOTAL:+IN 


DEX 

0050 PRINT TOTAL 

0060 ENDPROC 
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Labels such as TOTAL and VALUE would be 
forbidden in BASIC (the keywords TO and VAL 
are there), but not in COMAL. The new program 
takes slightly more space than before and runs at 
the same speed. Procedure SUM could now be 
completely disconnected from the main routine 
(via PROC SUM(VALUE) CLOSED) since it is 
passed all the required data; it doesn't need to 
"raid" the main program variables. 

We can go a step further by using a defined 
function in this case: 

0010 FOR J:=l TO 20 PRINT SUM(J) 

0020 FUNC SUM(VALUE) 

0030 TOTAL:=0 

0040 FOR INDEX:=! TO VALUE DO TOTAL:+IN 


DEX 
0050 RETURN TOTAL 
0060 ENDFUNC 

The value of SUM is calculated each time it is 
used. Using a defined function can generate a 
very readable program. The statement RETURN 
is different from a BASIC subroutine RETURN. It 
means, "give back a value of TOTAL to the call­
ing program." 

Common Sense And COMAL 
This program generates the sums of various se­
ries of numbers. It's meant to show COMAL op­
tions; it's certainly not the best way to do the 
job. As any math teacher will tell you, the sum 
of the numbers from 1 to J can be calculated by 
the formula CT+ l)"'J/2. We could therefore re­
duce the function to a single line and write the 
program as follows: 

0010 FOR J:=l TO 20 PRINT SUM(J) 
0020 FUNC SUM(VALUE) 
0030 RETURN (VALUE+l)*VALUE/2 
0040 ENDFUNC 

That's not an advantage caused by the lan­
guage-that's just a little math and common 
sense. 

Verbatim 
flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 
PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo. CA 
9340 1. In Cal. call CIC 
(800) 592-5935 or 
(805) 543-1037. 





THE BEGINNER'S PAGE 

Tom R. Halfhill. Stoff Editor 

Sta;ting this month, "Th: Beginner's Page" will be 
written by Tom R. Halfhill, editor of COMPUTE!. 
Halfhill's former column in COMPUTE!, "Questions 
Beginners Ask," will be incorporated into "The 
Beginner's Page." 

A Column For Everybody 
Welcome to the new Beginner's Page. A popular 
column in COMPUTE! since March 1981, "The 
Beginner's Page" was conceived as a way to in­
troduc~ ~he main ~?ncepts of personal computing 
to beginners. But it s also a way to unite the 
users of the many different computers covered in 
COMPUTE!. 

That's why "The Beginner's Page" will con­
tinue to involve every computer brand covered 
by COMPUTE!. It doesn't matter if you have a $79 
Commodore VIC-20 or a $4000 IBM PC. If you 
have an interest in learning more about personal 
computing, that's enough. As always, we look 
forward to your questions, comments, and 
suggestions. We'll devote most of each month's 
column to a specific topic, and then conclude 
with an answer to a general-interest question, 
much like "Questions Beginners Ask." Some­
times the question will come from one reader's 
letter, and other times it will be culled from a 
number of letters asking pretty much the same 
thing. So keep the mail coming. 

Emulators: An Impossible Dream? 
Certain types of questions consistently recur in 
the mail we receive from readers. One such ques­
tion has to do with emulators. 

An emulator is an add-on accessory or 
adapter that lets a computer run programs de­
signed for another computer which is normally 
in~ompatible. The concept of an emulator is fas­
cinating, almost mesmerizing, especially for 
beginners. Imagine having access to the hun­
dreds and even thousands of programs available 
for other computers. It seems that your software 
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problems would be solved overnight. 
Unfortunately, it's not that simple. True 

emulators are very rare indeed. If ever there was 
reason to observe the warning "Let the buyer be­
ware," you should heed it when encountering a 
sales pitch for an emulator. 

For instance, when the Commodore 64 first 
hit the market, there were all kinds of rumors 
about forthcoming Apple emulators. Several 
companies, supposedly, were preparing plug-in 
modules that would let Commodore 64 owners 
simply load an Apple program off a disk and 
type RUN. Some companies even advertised 
their Apple emulators in magazines. But they 
never materialized. 

Elusive Emulators 
We received scores of letters from readers asking 
about these emulators, and we followed every 
lead. But each time we contacted the company 
involved, we got pretty much the same answer: 
"Available soon." Of course, "soon" stretched 
into "never." 

At the time, the idea of an Apple emulator 
held great appeal for Commodore 64 owners be­
cause there wasn't much software for their 
brand-new computer. Now, two years later, 
there's a virtual glut of Commodore 64 software 
and the idea has lost some of its attraction. Even 
though the Apple has acquired a huge software 
library (estimated at 10,000 programs) after more 
than seven years on the market, the Commodore 
64 software has all been written within the past 
two years and is generally more up to date. In 
fact, there are probably some Apple owners to­
day who'd like to get their hands on a Com­
modore 64 emulator. 

Over the years we've heard wishes, rumors, 
and announcements of other emulators, too: 
adapters to make Atari game machine cartridges 
compatible with Atari <;:omputers, or vice versa; a 
Commodore 64 emulator for the VIC-20; and 
even an IBM PC emulator for the Coleco Adam 
(actually announced by Coleco for tentative re­
lease in late 1984). But chances are you'll never 
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The ultimate reference book 

The complete encyclopedia for the Commodore VIC-20 is now available. COMPUTE! Books, one of 
the leading publishers of application-oriented consumer computer books, has released 
Programming the VIC by Raeto Collin West. And we offer this extraordinary volume to you at a very 
special introductory price of $22.45 if ordered by December 15, 1984, a l 0% savings off the regular 
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see any of them. Or if you do, they'll scarcely be 
cost-effective. 

Turning Mountains Into Prairies 
There are two problems to overcome when 
designing an emulator: First, you have to exactly 
duplicate every hardware function of the com­
puter you're trying to emulate (while avoiding 
patent- and copyright-infringement suits); and 
second, you have to match or exceed the perfor­
mance and cost-effectiveness of the computer 
you're trying to emulate. 

Let's tackle the first problem. It might seem 
that a Commodore 64 and an Apple Ile, for in­
stance, have a lot in common: Both have 64K of 
Random Access Memory (RAM), 16 colors, high­
resolution graphics modes, a standard 40-column 
screen format, built-in Microsoft BASIC, and 
compatible central processing units (the eight-bit 
6502/6510 microprocessor). But these details are 
superficial. Internally, the computers are com­
pletely different. 

Both computers may have 64K of RAM, but 
the way it's laid out is so dissimilar that it's like 
comparing 64 acres of Kansas prairie with 64 
acres of Colorado mountains. The color capabili­
ties, graphics modes, methods of screen display, 
BASICs, and internal operating systems are like­
wise totally different. 

There are ways around these incompatibil­
ities, but then you run into the second problem. 
It's been said that any computer can emulate any 
other computer-as long as expense and perfor­
mance are not considerations. In other words, you 
could bulldoze the Rocky Mountains to turn 
them into prairies, and dump the rocks onto the 
Kansas prairies to turn them into mountains, but 
is it worth the trouble? 

Emulator=Computer 
The only practical way to build an emulator is to 
shrink the first computer down to a box or mod­
ule that plugs into the second computer. Usually 
it's not worth it, because you could simply buy 
the first computer for not much more than the 
emulator would cost. For instance, once at a 
computer show we saw an Atari VCS game ma­
chine emulator for the VIC-20. It really worked, 
because essentially it was an Atari VCS in a 
plug-in module. However, it cost $89.95, and 
Atari game machines at that time were selling for 
$99.95. So the emulator cost $10 less, but didn't 
come with a pair of joysticks, paddle controllers, 
or a free game cartridge as the VCS does. 

Similarly, one Apple emulator that was an­
nounced for the Commodore 64 was to be priced 
at about $800. But at some discount dealers, you 
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can buy an Apple Ile and a disk drive for not 
much more. Why buy the emulator? 

For an emulator to be worthwhile, it should 
provide at least 90 percent compatibility at a 
price significantly less than what the other com­
puter would cost. Even then you should balance 
the cost of the emulator against the benefits of 
running the other computer's software. 

Admittedly, it would be nice if we could buy 
inexpensive emulators that would let us run soft­
ware written for everybody else's computers, be­
cause then our choice of which computer to buy 
wouldn't be so difficult. It would also be nice if 
we could buy a Datsun or Renault and repair it 
with Chevrolet or Ford parts, and vice versa . But 
realistically, neither is likely to happen for a long 
time, and for many of the same reasons. 

Questions Beginners Ask 

Q In your September column ["Questions 
Beginners Ask"] you suggested using a 

bulk eraser or an audio recorder to erase tapes. 
There is a much simpler way that I have been 
using with my TRS-80 Color Computer, and 
there's no reason it shouldn't work with any 
other micro. Why not just rewind the tape, 
press PLAY and RECORD on the recorder, and 
type CLOAD "X" ? 

A 
Ken Mcisaac 

Essentially this is identical to one of the 
methods I recommended-place the tape in 

an audio recorder, insert a null plug into the 
microphone jack or turn down the recording 
level, and press PLAY and RECORD. Either way, 
you're erasing the tape by recording silence over 
the previous material. 

However, your method works only on TRS­
80 computers; Commodore, Apple, TI, and IBM 
computers don' t have a CLOAD command. Atari 
BASIC uses CLOAD, but if you try typing 
CLOAD and pressing RECORD and PLAY, the 
tape stops after a short while and the computer 
reports ERROR 138-device timeout. When the 
Atari detects no program on the tape, it stops the 
recorder motor. As mentioned in September's 
column, you can get around this by pressing 
RECORD and PLAY and entering POKE 
54018,52 to start the motor, and POKE 54018,60 
to stop the motor. 

In any event, these methods are inefficient 
ways to erase a cassette. It takes a half-hour to 
erase a C-30, an hour to erase a C-60, etc. A bulk 
tape eraser does the same thing in a few seconds, 
and saves wear and tear on your recorder. ~ 



When Jennifer's parents discovered 
DesignWare programs, they put Jennifer in 
a class by herself. 

Because unlike most educational 
software, DesignWare gives Jennifer indi· 
vidualized attention for months on end. 

For starters, DesignWare focuses on 
important skills-the ones Jennifer learns in 
school. In fact, all DesignWare programs 
are developed by educators. And tested 
by kids. 

The graphics, sound and game play are 
unquestionably superior. If they weren't, 
they couldn't keep learners like Jennifer 
involved for as long as they do. 

DesignWare programs provide multiple 
levels of challenges, which let Jennifer 
continue to grow long after she first starts 
to use each program. 

But best of all, Jennifer won't really 
outgrow a DesignWare program. Because 
they're designed to let her type in her 
own questions and problems. 

So Jennifer's parents can tailor her 
DesignWare program to match her home­
work assignments. Or Jennifer can change 
her program to challenge her parents. 

Jennifer's parents think DesignWare is 
in a class by itself. So it's not surprising they 
give her DesignWare. Because they think 
Jennifer's in a class by herself. 

FOR ALMOST EVERY AGE, 
SUBJECT AND COMPUTER. 

DesignWare offers programs for children 
ages 4 to 16, and for parents of all ages. 

They cover a wide range of important 
subjects including math, geometry, algebra, 
geography, vocabulary, spelling, grammar, 
history, computer literacy, and music. 

And they run on Apple~ Atari~ 
Commodore 64," IBM" PC and IBM ~ PC Jr. 
For the name of your nearest dealer or 
to order our free catalog, call us toll-free 
at (800) 572-7767. (415-546-1866 in 
California.) 

Commodore 64 is a trademark of Commodore Electronics Ltd . IBM PC and IBM PC Jr. are registered lrademarks of lntemationa1 Business 
~lachi n es . Inc. Apple is a registered trademark of Apple Computer. Inc. Atari is a registered trademark of Atari, Inc. 
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More Ways Computers 

Made Me Smarter 


After Only Thirteen Years 

Of Daily Use 


Last month, on the occasion of my third anniver­
sary as a COMPUTE! columnist, I recounted some 
of the blessings computers have brought me: 
Cuisinart-brain thinking (the ability to process 
facts by slicing them, dicing them, and mixing 
them together); an algorithmic lifestyle (applying 
patterned thinking to problems of everyday life, 
such as how to turn off an unfamiliar shower 
faucet in a hotel bathroom); lightning-fast logic 
(like the time it took me only 24 hours to realize 
I was wearing a name badge upside-down); and 
new-found mechanical aptitude (as evidenced by 
my futile attempts to open up a new portable 
computer until rescued by my seven-year-old 
daughter). 

But the blessings don't end there. No, 13 
years of working with computers have enhanced 
my life in other ways as well. For example ... 

Blessing 5: I've Become A Whiz With 
Robots 
My family and I live an "Erma Bernbeck life­
style." That means our house is a mess, our lives 
are chaotic, and we struggle through each day 
doing our best just to cope. 

But last week was even worse. 
Last week a film crew from the PBS program 

The New Tech Times descended on our house to 
shoot a profile of me and my family (and our 14 

robots and 23 computers), and a robot product 
review. 

The film crew arrived Thursday morning 
and spent the entire day taping program seg­
ments all over the house. They filmed in my 
study, in the dining room, the rec room, the hall­
ways, and in our bedrooms. 

At one point, late in the day, my wife Janet 
came into the house and gasped. She had abso­
lutely forbidden us to shoot in the living room, yet 
there we were, complete with a dozen robots, gi­
ant, aluminum umbrella reflectors for the camera 
lights, and thick, snakelike cables draped over our 
new couch. 

In total despair, Janet dashed into the room, 
and swiped up the Christmas cards that had 
been sitting over the mantelpiece for at least 
seven months. "I can see there are no wiyes and 
mothers on this film crew," she muttered as she 
stalked out of the room. 

Earlier in the week, to get ready for the pro­
gram, I had panicked and gone "over the top" 
(as the English say), an~ tried to get everyone in 
my life into the show. I had my mother fly in 
from Pennsylvania to show how she and Catie 
have become computer pen pals on The Source. I 
had helped my five-year-old son Eric set up 
cubbyhole "offices" under his bed and under­
neath my desk in my study so he could show 
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how he uses a portable computer to do 
"gobbledygook processing." 

I had organized two dozen neighborhood 
kids to try to teach one of our robots how to 
skateboard. We had bought Topo the robot a 
black cape and programmed him to breakdance 
with Eric, to the tune of Michael Jackson's "Beat 
It." We had enlisted the teachers and students in 
a preschool and two high schools to show how 
they were programming computers and robots 
and playing with them. And I had even managed 
to persuade Olga Pagenhardt, the 70-year-old 
director of Roanoke's "Programs for Retired 
People," to be present to show my concern for 
senior citizens and computers. 

To get to all the schools and other sites for 
filming, we formed a caravan of vans and cars, 
loaded with people, cameras, computers, and ro­
bots, and we wound our way, in a big hurry, 
around the streets of Roanoke. Robots sat on car 
seats and on the floors of the vans, and peeked 
out of every window at fellow motorists and 
passersby. And each time we turned a sharp cor­
ner, a robot would tumble over and lose an arm 
or bend an antenna. 

The house was literally crawling with robots. 
We had a HEROjr, we had a Talking Topo, we 
had a F.R.E.D. (Friendly Robotic Educational 
Device), a Maxx Steele, a Big Trak, an Armatron, 
and eight little crablike robots that bounced and 
hobbled their way across our kitchen floor. 

The robots were the center of the show, but 
they were so finicky they almost caused me to 
have a nervous breakdown. 

We had a HEROjr, for example, for two 
weeks before the program. He worked perfectly, 
he visited the kids at the preschool a couple of 
times, and he was a lovable addition to our 
family. 

Then, inexplicably, he ceased to function . 
To bring him back to life, we tried human­

to-robot resuscitation. We tried pulling off his 
head, taking off his clothes, and everything else 
we could think of. But no luck. He was in the 
Robot Happy Hunting Ground, and we couldn't 
bring him back. 

That's just when Topo the robot decided to 
become a problem. Topo, too, had been A-OK 
for over a month. Then, in quick succession, he 
suffered memory lapses, his infrared "eye" 
stopped working, and, worst of all, his recharger 
disappeared. Anybody who has ever hung 
around with robots knows how serious it is 
when a robot can't find his recharger. 

Wednesday afternoon, the day before the TV 
film crew came, was the worst. Topo wasn't 
working. HEROjr wasn't working. And we had 
just gotten a shipment of little robots in the mail, 
and the most important little robot was broken. 
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"I give up!" I cried. "I hate robots! I never 
want to see another robot! Get them out of my 
sight. I'm going back to bed." 

Then Eric came to the rescue. 
Eric had just come home from school· and 

walked in on my tirade. In his own breezy, take­
charge manner, five-year-old Eric barged into a 
kitchen filled with computers, robots, and adults, 
sat down at the table, and began fooling with the 
broken robot. 

A moment later it beeped! 
Then its lights came on. And it beeped again. 
Then it began jerkily moving around the 

kitchen table. It crawled. It stopped. It lurched. It 
stopped. It looked like a tipsy turtle ambling 
across a fishing boat in high seas. 

When I saw the robot work I grabbed Eric and 
gave him a big kiss and a hug. "I don't believe 
it," I said. "You fixed it. How did you do it?" 

"I just pushed the buttons," Eric said. "Do 
you have any more robots I can fix?" 

Eric's dramatic rescue of the robot turned the 
whole day around. Within minutes we had found 
Topo's recharger, and we had lined up a new 
HEROjr to arrive before the TV crew showed up 
the following morning. 

Eric and I sat on the kitchen floor having 
little robots bounce, jounce, and try to run up 
our pantlegs. Once again I was happy. Once 
again I felt like Fred D'Ignazio, Robot Tamer 
Extraordinaire. 

Blessing 6: I Can Spot A Shortcut A 
Mile Away 
Last spring, I took several computers and robots 
with me to London, England, to teach a "Robot­
ics Literacy" course. I described my adventures 
in the October 1983 issue of COMPUTE!, in my 
column "There's A Robot In My Room." 

In that column, I told how 1 tried to make a 
HERO robot I had taken with me into a robotic 
alarm clock that would wake me at 5:30 a.m. 
each morning so I could prepare the lectures for 
my students before class. 

I went to extreme lengths to get HERO to 
become an alarm clock. I positioned him per­
fectly, right beneath my bedroom window. I 
wrote a program in hexadecimal and loaded it 
into HERO by punching the buttons on top of 
his head. I activated his light sensor, so he could 
look out the window and watch the sun coming 
up, then wake me just after dawn. The sunlight 
was supposed to trigger his light sensor, which in 
turn would trigger HERO to start talking. "Good 
morning, Fred. Time to wake up. Get out of bed, 
you sleepyhead," he was supposed to say. "It's 
5:30 a.m." 

And he did say it. But he didn't say it at 
5:30 the next morning. He said it at 11:00 p.m. 



You bought a C9f11Wter to cultivateyourkids'minds. 

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

~awbole~ofLeaming

Adventu.tt games from Spiitnakcr. 
When it comes to cultivating adventurous 

young minds. the computer's potential is 
endless. 

Unfortunately. the search for software 
that makes the 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! 
PRESIDENTS 
CHOICE. rM 

Welcome to the White House ­
you're the President of the 
United States! 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. 

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 cultivate young minds. pick the 
Spinnaker Leaming Adventure Series. 

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

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

Disks for: IBM (PRESIDENT'S CHOICE).SPIYIYAK&R TM Atari and Commodore 64 
We make learning fun. (ROCK 'N' RHYrHM and TRAINS) . 

IBM and Atari are reg!Stered trademar1<s of International Business Machine Corp. and Atari, Inc. Commodore 64 Is a trademark of Commodore Electronics Ltd. c 1984. Spinnaker Software Corp. All rights reseMd. 
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Finally, a computer keyboard 

kids can use. 


A computer can help your child learn but the keyboard often gets in the way. It 's a jumble of keys that 's confusing and hard 
for little fingers to operate . And it 's not muc h fun . 

Introducing Muppet Learning Keys fro m Koala Technologies . 


The first computer keyboard made especially for young children . And the only keyboard 

with Kermit, Miss Piggy and the Muppet gang right on it-ready to introduce your 

ch ild to the magic of letters . numbers , and co lors . 


Imagine you're five years old. 
Now pick a keyboard. 
An easy choice . isn ' t it? That 's because Muppet Learn ing Keys was created by 

education specialists to make learning an adventure for your child . 


Unlike conventional keyboards , all the letters and numbers are in o rder. So a 

child can find A-B-C and I ~2-3 without hunting all over the keyboard . 


Press any key on the keyboard and something always happens . Kermit flies a 

kit e . Miss Piggy eats a pretze l. Fozzie puts out a fire . 


That's how the fun begins . But soon, your child starts to explore and ex­

periment . How many kites can Kermit fl y? In how many colors? What do the 

other letters mean? 


Muppet Learning Keys has things that every child knows and lo ves - a compass , a ruler. an eraser and a blackboard. Lots o f 

stuff that a kid can ' t wait to get his hands on. 


A ll-consuming tests. 
When it came t ime to test this new marvel, we turned to the experts . 

C hildren. 

We let them do their worst to it. Peanut butter. Teeth. Even Ketchup. 

Then we wiped its washable mylar surface with a spo nge , and pl ugged it in . 

And those kids did their best with it-having fun while t hey experienced t he 
joy and wo nder o f learning. 

G ive yo ur child Muppet Learning Keys and make computer learning child 's play. 

Muppet Learning Keys. 

The hands-on keyboard for kids. 

For the Apple lie , Apple lie , and Commodore 64 computers. 


In-box software by Sunburst Communicatio ns . Muppet Learning Keys works 


The symbol Q is J tr ademuk of Koal.-. Technologies C orporation. 

Tl'le symbol ~ is a trademark of Sunburst Communiculons. 

with software that is designed or modified for it . 
Commodore 11 a tr<1demuk o f Commodore Busmeu Mad'unes. Inc . Apple is a 
registered trademadc of Apple C omputer Inc. Muppet Lurnlng Keys . Muppet 
and chan.cte r names are tr;adem;arks of Henson Assoc iates . Inc . 

~ J98 -4 9 .t1oala Tedlnologies Corpor.mon. 
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The 

Modem Starter Set 

IBM PC 
~ $1399.95 

OKIDATA 92 
$369.95 

-• --
Get the complete modem/software package for your -
Apple II , II+ , or Ile that includes 300 Baud Modem card, 
easy menu-driven communications software and a subscrip· 
tion to the SOURCE ~ Ask your computer dealer about the 
NETWORKER"' or call us at 1-800-631-3116 and we'll tell you 
where to pick one up. The NETWORKER"' modem is made in 
the U.S.A. by ZOOM Telephonies, Inc. 

•soURCE offer good through December 31, 1984. 

ZOOM Telephonics/207 South St./Boston, MA /02lll 

---

and again at 11:45 p.m. The second time he said 
it, I was sound asleep. And I was not happy to 
be wakened-especially by a robot. 

Of course it was not his fault. I had pro­
grammed his sensor to be so sensitive to light 
that even the tiniest amount of light would set 
off his robotic alarm clock. The first time he went 
off, his sensor had detected my bedside reading 
lamp. The second time, it responded to the head­
light of a passing truck. 

After these two experiences, I lowered the 
sensitivity of the sensor, went back to bed, and 
happily slept through the night. 

The next morning I heard banging on my 
door. It was my colleague at the robotics course, 
and it was 8:30 in the morning. I had overslept 
by three hours. 

Why hadn't HERO awakened me? Later in 
the day, when I had had time to get dressed, 
teach a course, and grab a late breakfast, I 
calmed down enough to realize that I had now 
erred in the opposite direction. This time I had 
set HERO's sensor too low. It was now so low 
that only a supernova would tum him on. 

When my article appeared in COMPUTE!, I re­
ceived dozens of nice letters. The readers loved 
my stories about living with robots, and they 
wanted to know more about the robotics literacy 

course. 
Then, one day, I received a letter fro.m a 

nine-year-old boy. He had enjoyed my article, 
too, he said. But he had one small question. 
Why, he asked, if HERO had a clock built inside 
him, couldn't I have written a little program to 
have HERO check his clock, and at 5:30 a.m. 
start talking and wake me up? 

I wrote the boy a letter and answered his 
question simply and truthfully. "I didn't think of 
it," I said. 

I showed my wife the boy's letter. That's 
when she christened me "Do It the Hard Way, 
Fred." 

I wince when I admit it, but it is a perfect 
nickname. After all, I have spent thirteen years 
programming and working with computers and 
robots. I have been on intimate terms with ma­
chines of all sizes and personalities. But am I any 
smarter? Have computers made me a quicker, 
more logical thinker? 

Judging from my experience with HERO in 
London and from all my other experiences, the 
answer is no. And it took a letter from a sharp 
little nine-year-old boy to make me realize it. 

"Put your heart and soul into computing," I 
advised him in my letter, "and, one day, you 
may be smart just like me." Cl 
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HARMONY VIDEO & COMPUTERS 
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A history "course" that's {urL 
What an entertaining way to learn abm.t AzJ.ec history. The year ­

1519. The place - Tenochtitlan, the Oty State of the Aztecs. You 
are one of the citizens, an AzJ.ec scribe. Your leader · Montezuma II. 
The great city falls prey to evil omens. Montezuma calls for his 
scribes. You must go. This is your chance to earn a place in 
history. 

$39.95 

A Class 4 (e>cperienc:ed) a<Neriure game with outstarding grophics. Created by f'lkhael 

Glitz.ow. F0< 48K Apple J. J•, Commodore 64. 

AuaUable a! your local computer or sc{lware dealer. Or direct from us. 
Also call or write for !he complete catalog. 

Apple. Apple J. Apple I• = P.O . Box 46080 
registe~ lrlldcmasl<s cl 
Apple Computtt, Inc. Lincolnwood, IL 
Commodac 64 is a 60646 
registe~ - cl (312) 792·1227 
MIK:hines. Inc. c 1984 Nrericon Eagle S<fu.'Ol'e. Inc:. 
Commodore Business 

LUCIFER'S REALMTM ADVENTURE 
Pits you against history's most evil characters. 

The good guy vs. the bad, and the bad don't come any badder. 
Hitler, Mussolini, Reverend Jim, Satan himself. You have to go 
against them all. just so that you can escape from hell (yes. the real 
thing). 

$39.95 

A Class 5 (eicpcrt) O<Nenture game with outsu>rding grai;tJk:~ Created by Jyym l'ear.;on 

and Norm Saier. For 48K Apple J. I., Commodor1' 64. 48K Nari. 

Available a! your local computer or sc{lware dealer. Or direr:! from us. 
Also call or write for !he complete catalog. 

0 S FO 5 ni 
You've enjoyed Jumpman, Donkey Kong, 
Lode Runner. Now comes Ollie's Follies™. 

24 fast-action boards make you wonder if you'd ever master the 
game. Innovative. fun.filled tricks - elevators, blowers, teleporters. 
springboards, high-wire tricks, laser walls. lightning bolts, robcts. 
Ollie's Follies can get your adrenalin going 6ke any of the hit 
games. 

$34.95 
Created by Fronk Cohen. For Commodore 64 and 48K Nari. 

Aval/able at your local computer or sc{lware dealer. Or direct from us. 
Also call or write for !he complete catalog. 

Jumpman is a registered 
lrlldcmarl< cl Epyx Scilware. 
Donkey Kong is. reg~ 
lrlldclllllll< cl Ni.undo cl 
/\merica. Inc. Lode Runner is 

·~lrlldcmari<d WP.O . Box46080~5t::- A.Kl?ICA.~ Lincolnwood, IL 60646 
registe~ lrlldcmalk cl t:A.f3Lt: c312i 192-1221 
Commodore Business SOFTWARE . INC. 

Machines. Inc. Alziri is • 

registe~ lrlldcmatl< cl Nari, 

Inc. Cl 984 American Eagle ~. inc. 


MASQllERADETM ADVENTURE 
"an adventure puzzle solver's piece de 
resistance•••," Soft.alk, Nov. '83. 

It turned out to be the toughest case of your detective career. 
Clues have led to nothing but dead ends. Meanwhile, the crime 
boss you are after is still operating from somewhere. You're about 
to throw in the towel. But wait! Something breaks. This could be 
the lead to solve the case. Maybe. 

$34.95 

A Class 5 (eicpcrt) adYerture game IM1h outstarding grai:iik:~ Created by Dale Johnson. 

F0< 48K Apple I . J•, Commodore 64. 

Aualtable at your local computer or sc{lware dealer. Or direct from us. 
Also call or write for !he complete catalog. =..,-.J:.:::eJ• - ~";fi!f' P.O. Bo'46060 

Apple Computtt '. Inc. m= ,a...-.. m= Lincolnwood, IL 
Commodore 64 15 a L~ua...L 60646 reg~lrlldcmasl<scl -= •~• -= Lincolnwood, IL --··-··~ ~";fi!f' P.O. Bo'46060 
regislered trademari< cl SOFTWARE , INC. 

~~=;.~ ~~~::- 60646~t:::.=. (312) 792-1227 
c.;i~..:;::l~ (312)792-1227

registe~ - cl Alari. 
Inc. Machines. Inc. • 1984 Nnericon EllQie ~. Inc. 
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KoalaPad 
For PCjr 
Lee Noel, Assistant Editor, Art & Design 

Requirements: IBM PCjr with 
128K RAM, disk drive, DOS 2.1, 
and color display. 

Long before I picked up the 
new PCjr KoalaPad, I was using 
the KoalaPad for the Commo­
dore 64. In combination with its 
accompanying KoalaPainter pro­
gram, it was-and still is-the 
most flexible and satisfying 
computer graphics tool I've ever 
used. 

After testing the PCjr 
KoalaPad package for more than 
a month, I'm pleased to report 
that it's virtually identical to the 
Commodore 64 version. The es­
sential features have all been re­
tained, and the few differences 
are improvements. 

A Screen In Your Lap 
The KoalaPad is compact: about 
six by eight inches overall, with 
a pressure-sensitive drawing 
surface about four inches 
square. There are two large 
black buttons at the top. It's 
sturdily constructed of plastic 
and should withstand moderate 
abuse from children. 

The KoalaPad plugs into 
one of the joystick ports on the 
rear of the PCjr with a 5-1/2 
foot cord, and it works on the 
same principle as a game con­
troller. But instead of reporting 
the position of a movable joy­
stick, the KoalaPad reads the 
position of an object pressing 
against the pressure-sensitive 
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membrane. (This can be the 
plastic stylus supplied with the 
package or even a finger.) 

The program running in the 
computer then converts this in­
put into some meaningful form. 
Not unexpectedly, the two but­
tons at the top of the pad act 
like fire buttons on a joystick. 
Unlike the joystick buttons, 
though, both buttons on the pad 
do exactly the same thing, so it 
never matters which one you 
press. Two buttons make the 
pad convenient for both left- or 
right-handed people. 

It's up to the program to 
make use of the pad's readings. 
You could write your own pro­
grams to work with the 
KoalaPad, or even use it with 
some existing software. Of 
course, the pad comes with its 

"Bluemoon," an imaginary world made with the KoalaPad and 
KoalaPainter. The blue spheres were designed on the alternate 
screen and then copied to the main screen. (All works reproduced 
here, except the fox, were created by ~uthor Lee Noel.) 

own graphics program, 
KoalaPainter. It treats the 
pressure-sensitive surface as a 
representation of the computer's 
display screen. Pressing a cer­
tain point on the pad's surface 
causes a lighted arrow to appear 
at a corresponding point on the 
screen. Moving across the sur­
face as you press also moves the 
arrow across the screen. Remov­
ing all pressure from the pad 
makes the arrow disappear. In 
computer jargon, the arrow is a 
cursor. 

However, pressing two or 
more places at once does not 
makE. two arrows appear 
onscreen. The KoalaPad is de­
signed to recognize only one 
contact at a time; more merely 
confuse it. Therefore, you have 
to keep stray fingers off the 



See your dealer . .. 
or wrlla or call fot more information. For clrect orders please add $1 .50 for ®M!IDLOGIC
shipping and specify UPS or first class mall delivery. American Express, Diner's CorporationClub, MasterCard, and Visa acceplad. 713 Edgebrook Drive 
Order Une: 800/637-4983 Champaign IL61820 

(217) 359-8482Telex: 206995 



membrane. (This is a major dif­
ference between the KoalaPad 
and a competitive touch tablet, 
the PowerPad from Chalkboard, 
which can distinguish multiple 
contact points and report them 
all to the computer.) 

The KoalaPad is easiest to 
use with its special stylus. The 
stylus moves smoothly across 
the surface and greatly aids ac­
curate work. However, just 
about anything can be used as a 
stylus. Children often prefer just 
to press with a finger, in a fash­
ion similar to fingerpainting. But 
even though the membrane is 
very durable, you should avoid 
sharp objects that might perma­
nently damage it. 

Easy To Run 
Before using the KoalaPainter 
diskette for the first time, you 
must transfer parts of DOS 2.1 
onto it. The procedure is very 
well explained in the manual, 
even for beginners. Once it's 
done, you'll never have to do it 
again; you boot up with this 
disk each time. 

All you have to do is plug 
the pad into the rightmost (as 
you face the system unit) joy­
stick port, then insert the pre­
pared disk and turn on the 
computer. Everything runs 
automatically. 

The KoalaPainter menu de­
notes various functions with 
tiny pictures on t~e screen, 
sometimes called icons. Even 
norueaders can use this pro­
gram. The menu is well­
designed and extremely easy to 
understand. For example, a pic­
ture of two circles indicates the 
CIRCLE function, which lets 
you draw circles. It's that 
simple. 

To activate the CIRCLE 
function-or any similar op­
tion-you just move the stylus 
across the pad so the screen 
arrow points inside the box con­
taining the appropriate icon. 
Then press either of the 
KoalaPad's fire buttons. At once, 
the box changes color, verifying 
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This finely crafted picture of a red 
fox is included on the KoalaPainter 
disk. 

your choice. The function re­
mains active until you select an­
other one. 

Of course, you don't want 
to draw pictures over the menu, 
so the program has a blank 
screen ready. To reach it, stop 
pressing against the pad and 
press one of the buttons. In­
stantly, the blank screen ap­
pears. You can return to the 
menu anytime by removing 
pressure and pressing the button 
again. That's basically all there 
is to operating the system. 

The KoalaPad system 
shows how easy computers can 
be. There's rarely a need to 
touch the keyboard, and there's 
no mysterious new computer 
language to learn. Naturally, 
taking advantage of . 
KoalaPainter's many functions to 
create a detailed picture does 
take some practice, but yo~ can 
start experimenting immedi­
ately. Thanks to the excellent 
manual (despite a few typo­
graphical errors), the ~as~ of . 
learning the program 1s s1mph­
fied considerably. 

"fanus" shows one application of the 
KoalaPainter mirror mode. 

Low-Resolution 
Graphics 
For some reason, KoalaPainter 
only uses the PCjr's low­
resolution 160 X 200 pixel 
graphics mode (SCREEN 3 in 
Cartridge BASIC). This mode 
does offer 16 simultaneous col­
ors, but so does one of the 
medium-resolution (320 X 200) 
modes. The greater the resolu­
tion, the more detailed the pic­
tures you can draw. 

Koala Technologies says it 
chose low-resolution graphics to 
conserve memory and to insure 
a clear display on ordinary TV 
sets and composite color moni­
tors. While the latter point 
makes some sense-TVs may 
indeed have difficulty with the 
finer display-it's hard to 
understand why memory was a 
factor. The PCjr version of 
KoalaPainter requires 128K 
RAM, more than enough mem­
ory to support all the require­
ments of the program. The 
Commodore version runs easily 
in 64K, and sirnil~u programs for 
other computers can run in as 
little as 16K. Koala says the de­
cision to use the low-resolution 
mode was a judgment call, but 
it seems a shame that 
KoalaPainter cannot take full ad­
vantage of the PCjr's excellent 
display capabilities. 

Of course, a lot can be done 
even with 160 X 200 graphics, 
as the accompanying screen 
photos prove. The picture of the 
fox, one of several demos on the 
KoalaPainter disk, contains 
plenty of detail. And the resolu­
tion is comparable to that of­
fered by competing graphics 
packages for other home 
computers. . 

Still, it would be mce to 
have the highest full-color reso­
lution the PCjr can support. 
Perhaps some RAM coul~ be 
conserved if Koala supplied 
KoalaPainter on ROM cartridge 
instead of disk. That would, 
however, increase production 
costs, and therefore the retail 





price. As Koala says, it's a judg­
ment call. 

A Hundred Shades 
You can actually simulate more 
than 16 colors with Koala­
Painter. Although the PCjr is 
limited to displaying only 16 
true colors-or, more accurately, 
two shades of eigh t colors-you 
can mix any two colors into a 
halftone dot pattern. This cre­
ates the effect of different 
shades. Further, there's a special 
new rainbow color feature that 
mixes lots of colors together for 
you-children should love this. 
All in all, there are more than a 
hundred shades and combina­
tions to choose from. 

The border on the drawing 
screen changes to match the 
drawing color selected. Other­
wise, it's easy to try to draw in, 
say, white on a white back­
ground. Without the border, you 
might wonder for a long time 
why nothing was happening. 
However, the border can display 
only a single solid color- not 
the rainbow color or the 
halftones. 

In addition to all the colors, 
KoalaPainter gives you eight dif­
ferent types of brushes. You can 
use a fine brush for drawing, a 
broad brush for rapid ·painting, 
a brush that makes several par­
allel lines, a brush that letters in 
italics, and more. Of course, the 
brushes are just a software illu­
sion-you always use the same 
stylus or fingertip. 

Drawing Options 
Once you've selected your color 
and brush, you choose one of 
the drawing commands from 
the menu. There's everything 
from a freehand drawing mode 
to a Zoom command that 
magnifies a section of your pic­
ture so you can make precise 
changes to any dot of color on 
the screen. Here's a summary of 
KoalaPainter drawing options: 

• Line, Lines, and Rays let 
you draw perfectly straight lines 
in various ways. They use a 
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technique called ru bber-banding. 
First, you set an initial point by 
pressing the stylus against the 
pad and hitting the button. 
Then, maintaining pressure, you 
move the stylus. On the screen, 
you' ll see a flashing line stretch­
ing back to the original point 
from the current stylus position. 
As you continue to move the 
stylus, the line moves to accom­
modate the new position. This 
looks a lot like a rubber band 
being stretched over the screen, 
hence the term. 

When you're happy with 
the length and direction of your 
line, you press the button a sec­
ond time. Then you can move 
the line (now of fixed length 
and direction) to any area of the 
screen. Pressing the button a 
third time locks the line in 
place. If you wish, you can con­
tinue putting identical lines all 
over the screen just by pressing 
the button repeatedly. 

• Frame, Box, Circle, and 
Disk draw just what you'd ex­
pect. (A box is a solid frame and 
a disk is a solid circle.) 

•Mirror lets you draw sym­
metrically in three different 
ways. For example, one of the 

"Icarus," the mythical Greek who fl ew too close to the sun. 

mirror modes produces a top­
bottom mirror image-anything 
you draw in the top half of the 
screen appears simultaneously, 
but inverted, at the bottom of 
the screen, and vice versa . You 
could draw a reflection in a 
pond or some other flat, shiny 
surface with about half the ef­
fort you might otherwise expect. 

• Fill is another readily 
grasped command. If you 've got 
a child who loves coloring 
books but is frustrated by not 
being able to color pictures 
evenly, Fill will come as a bless­
ing. (They can' t draw on walls 
with it, either.) You can fill any 
completely closed outline with 
any color. Using it is really 
child's play: Select the Fill com­
mand and a color from the 
menu, move to the picture 
screen, put the cursor inside the 
closed outline, and press the 
button. 

The KoalaPain ter Fill com­
mand is not only fast, but also 
the most thorough I've seen in 
any graphics package. While Fill 
(sometimes called Paint) com­
mands are common to lots of 
graphics programs, they are 
sometimes fooled by complex 
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P.Q. The Perty Quiz Qeme for 
the Atari and the CBM 64 ... . . Call."'-ATARI 

B11st1es · O IT 20 95 Relax StressTo Order Call Toll Free Oragons / Pern · O 27 .95 F"~JEI II . Can . . 34 95 Teleslar 54 • Cart 37 95 Reouct1on Sys . 99.95Fun W11h At1 • Can . . . 27 .95 Net Wonn · D . 54 .95 
Gateway 10 Aps a1 · Can27 .95 St•c•yoeai · o . . . . . 27 ;is Star Leag ue Zaxxon • D IT .. . 27 95 

3aseoan • DI T 22 95800-558-0003Jum~man Jr. ·Cart 27.95 F1scner Price· Can . . t9 .95 TIMEWORKS .. . . . Ca llCastle Wo lenslein • 0 20 .95Jumpman · D IT 27 .95 W1nonam Classics · D . 34 95 For Technical Into, Order Mastenype • O/Cart 27 .95 TOUCH TABLETS
Pit stop II · Cart . 27 .95 Omnotrend Universe · D 69 .95 Az tec · D . 27 95 Koa la Pad · D 69 .95Inquiries, or tor W isc. Orders •Puzzteman1a · D . . 23 .95 Ra id Over Moscow · D 27 95 S111p Poker · D 23 95 Koala Pad · Can 74 .95Summer Games • D 27 . 95 H E . ~ . o . Cart 3t .95 

Astto Chase· DI T 20 95 An1ma1o0n S1a11on · O 59 95Temple ol Apsna1 · o/T27 95 Decatholon · Can 3 t 95 Fhp f lop · DI T 20 95414-351-2007 

STAR MICRONICS 
ATAR I is a trademark of ATAAl . INC 

PRINTERS
Atari Inc. has cut all hardware Gemini 10X .. 259 
and software prices. Please call Gem ir.i 15X . . 389 
for latest current prices. De lta 10X . . .. 429 
SUPERPRINTER PACKAGES De lta 15X .... 579 
Gemini 10X and Apeface .•.. •..•••• .•. 328 Rad ix 1 OX .. . . 579 
Prowri ter and Ape face •.... .. •.• . ••• . . 409 Radix 15X .... 699 
Prowriter + A id Inter!. + Cable ...... • . 485 Powertype . .. 339 
Gemini 10X and Cardc o + G ... . .• . . .. 333 
Prowriter and Cardco + G . . .. . .. . . ... 414 MOSAIC 

48K RAM ... .. 94.00 

64K RAM /400 . 149.00 
No additional snip . charges on printe1packages 1n Contineniat USA 

INTERFACES DISK DRIVES 
Aid lnterfast I .. . . .. Ca ll Indus GT . .. .. . Ca l l 64K RAM /800 + 
Ape Face . .. · · · · · · Call Percom . . ...... Call Cab le K it #1 .. 1c;q.c0 
R· Verter Modem Trak • • .. . . .. . . C all 64K Expander forAdaptor . . .... .. 39.95 

MPP 1150 . . .. . .... Call A s tra 2001 .. .. . Call 
 600 XL •.. . . . 99 .9~ 

A T A R S 0 F T W A R E 

ACCESSORIES INFOCOM MISC. ATARI (cont'd . ) 
Ape ·Ltnk 29.95 Deadline · O . . . . 29 .95 Da1k Crys tal · D . .27 .95 
Big Foot t 6K 9ulfer . . Call Encnan1er · D . 23 .95 Ult1ma I · o . .23 .95 
Big Foot 32K Buller Call ln!idel · D 34.95 Ultima II · D . .4t.95 
3ig Foor 64 ~ Bulfer ... Call Planetlall · O 24 95 Letter I Saeli Per1ec1 · 0 74 .95 
Gemini tOX 8K Upgraoe Call Sor~ar e r · 0 34 95 Harcourt I Bruce 
Koala Pao · O 69 .95 Stamo;s · D 29 95 S.A.T. · D 59 .95 
~oata Pad · Ca 74 95 Suspended · O 29 95 OPTIMIZED SYS TEMS 
Humpty Dump · 0 29 95 w11ness · D 34 .95 Acllon · Can 69 95 
Monito1s Call Basic XL· Can 69 .95Zorkl , llor lll· D . 2795 
Compuserve S1ane1 . 27 .95 Sea Stalke1 · D 24 95 MAC/ 65·Can 69 .95 
Ele?hant SS I SD 17 00 Cut n1oats · D 24 95 DOS XL· 0 27 95 
V9roa11m SS I DD 20.00 MISC ELLA NEOUS ATARI Ac11on Aid · D 27 .95 

Zomo1es · 0 . 23 .95Elepnant SS I OD 20 00 C65 · 0 . 59 .95 
inan91e Reptacemen1 Codewriter · D . . 69 95 Handy·Wriler · D 89 .95 
Keyboa ro tor 400 54.95 Star League Baseoall Postal Tool • D 4 95 
Allen V~ice Box II· D 99 95 Oi l 22 .95 P1 in1 Tool · O 4 t 95 
Omn1mon 82 95 Siar Bowl footoall · DI 122 95 SSI 
BROOERB UN D Carner fo1 ce · O 41 95Deatn In tne 
Bank Sireet Willer · O 49 .95 Comoa1 Leade1 • 0 IT 27 .95Cariooean · D. . 27 95 
Cho?ltfW · D 23 .95 Dino Eggs · D 27 95 Cosmic Balance II · O 27 95 
ilrol·D 23 .95 Cosmic Balance· D . 27 .95The Heist • O . 23 .95 
Gumball · D ... 23 .95 Gyruss · Can . . . . . .3<.95 Broad sides · 0 27 .95 
Loderunner · D 23 .95 War in Russia · D 55 .95Star Wars · Cart .. 34 .95 
Mask ol ne Sun · D 27 95 Mas:er Type· DI Cart 2i 35 50 Mission Crush · D 27 95 
Ooerato0n Whrrlwmd • 0 ?7 95 Fl:ght S muta1or II · J 37 .95 Ouestron · D 34. 95 
S?elunker · D 23 95 Rails West • O 27 95SAM·D 4t .95 
Stellh · D 23 95 Bomb Alley· D 41 95Castle Wollenslein · D 20 95 
Whisller"s Brotner • O 23 .95 Compuserve Starter Kr! 34. 5 Computer Amousn · D 4 t .95

Home Accountant · D 49 95 Galactic Ad•1entu1es · 0 41.95DAT AS OFT Ken Uslon·s Compul9t Baseoall · O 27 95 
Dallas· D 23.95 
Bruce Lee · DI I 23.95 Btack1ack · D . 49.95 Retorger 38 · D 4 t .95

Megalont · D . . . . 9.95 Ooiec rve Kursk · O 27 .95Haathcltlf · D IT .. 23 .95 Monkey Wrencn ll ·Can37 95Letter W1zara • o 34 .95 SYNAPSEMo1e \laker · u 4 95Micropamter • 0 23 95 Synltle • D 54 95Pogo Joe · D 20 95Spe ll W1Zard · 0 34 95 Syncalc · D . 54 .95·u111ma 111 · D 4t.Y5Juno Fors! · DI i 20.95 Synlrend · 0 .. 54 .95Jupiter M1SS1on · D . 34 .95Losl Tomo • oIT 27 .95 Synchron · O 29.95
Mancop1er · D IT 27 95 Syncomm · D 29 .95

Boulder Dasn · D/T 20 95 

Scraper Capet· Can 3'95
Meridan Ill· O/T 27 95 Synslock · O . 59 95Miner 2049 er · Can 34 95 

ELECTRONIC ARTS Relax · D 99 95Seachnead · O I T . 23.95 
Archon • D . . . . 29 .95 M1lhonaor9 · D . . 37 95 Al ley Ca! ·D I 23 .95 
Pinoall Const1ue11on · D 29 .95 Spy vs Spy· 0 23 .95 
M.U.L.E · D 29 .95 L1testyle · D . . . . .34 95
Murde1 I Ztnoerneul · O 29.95 MPP Mod em Driver· O 19 95 D · Dis k One On One· D . 29 .95 M1croltler · Cart . 34 95
Arcnon II· D ..... 29 .95 T · CassetteM1c1ocneck · D 34 95 
Financial CookOOOk · O 37 .95 Mon:ezuma ·s Cart • CartridgeMusic Cons11uc:lon · D 29 95 Revenge · Can 34 95 
EPYX Mt Do sCastle· Can 34 95 

PRINTERS 
Alphacom 40C 
w/interface . 99.95 

Alphacom 80C 
w /lnterface 189.95 

Axiom AT-550 
. .. . .... .. 279.00 

Epson ..... ... Call 
Prowriter I . .. . Call MODEMS Ma rk Xll/ 1200 

Ba ud . . . ... •. . CallRiteman ... . . . Call Hayes Sm art 
MPP 1000 C .•. . Ca llModem 300 . • . Ca ll 

Mark II .. .. .. .79.00 R-Verter M odem 
Silver Reed .... Ca ll 
Tosh iba 1351 . . Call 

Mark VI I/ Au to Ans / Adaptor . . . . . 39 .95Tosh iba 1340 . . Call 
Au to Dial . .... Call Prome theus • ..• Call 

COMMODORE64 SOFTWARE 

ACCESS COMMODORE (conra I MISC . COMM . t : onr ' l 
Neutral l)ne · DIT 23 95 Suspend· 0 . 29 95 Beyond Wollenste1n · 0 23 95 
Sp111emas1er · DI T 23 95 Starcross ·o 29 95 Sam . o . 41 95 
Beacinead ·D/T ... 23.95 Deadline·D . . 29.95 Mae Assembler· D .. 49.95 
MaS1e1 Composer · D . 27 95 Soccer-Cart . . 29 .95 Jupiter Mission · D ... 34 .95 

Raid Over Moscow· D/ 127 95 Magic Voice .. . . . 54 .95 Spelunker · D .. 23 .95 

Scro1ts al tntemational Steltn • O 23 .95 

Aoaaon · DIT 23 95 Soccer· Cart . 22 95 Bungling Bay · D 20 .95 


Cullhroals · 0 29 95 IJf C1 eeo · 0 20 95ACTIVISION .Call 
me Suspect · O 29 95 Aoveotu1e W11ter • D . 37 95 

BAITERIES INCLUDED Speed1< r11e1 · 0 . 49 5 
Consultant · 0 69 95 ELECTRONIC ARTS - See BruceL'.e · D/T . . . 23 95 
Pape rc11 p Atari sec110n tor items and On ·Fleld Tennis· DIT 22 95 
wI Spellpa< · 0 84.95 pr1i:.es G1aphics Basic· 0 ... 23 .95 

Supe1 9ussca1d II Call EPYX Air Rescue I · 0 IT . . . 23.95 
Home Inven tory · O 23 .95 Baroie · D 27 95 Challenger · O/T . . 23.95 
Recipe· o 23 95 G.I. Joe· 0 .. 27 95 F·t5Sirike Eagle · 0 / 23.95 
Auoo0 /Video Cat · O 23.95 Hot l'lhee's · D . 27 95 Mo·1oe Maker · D . . . . 4t 95 
Mail List· D 23 95 Impossible Mission • 0 27 .95 Dau Manager II · 0 . 34 .95 
Stamos· D 23 .95 World" s Greatest Wo1d W111er · D . . 34 .95 
B l . 80Car ~ Call BaseOall · D .•27.95 Molllonarre · 0 37 .95 
CAROCO Boulder Dash · D . 23 .95HAND IC
Cardprin / 8 47 95 VIP Tetmlnal · D .39 .9564 fortn • Can .29 .35 

64 Grat· Can ... 23.95Gardco • G 64.95 West11dge Modem ... 79 .95 
Ca1dOoaro 15 59 95 Doodle· O . . . . . .• 27 .95Slat 64 ·Can .. 23 .95 
Gardkey •. 39 .95 Cate Resull Easy· Cart .. 34 .95 PARKER BROS . . ... . Ca ll 
Casse11e R9COrder . 37 .95 Gale Result M-1 · Can . 69.95 SSI .. .... Ca llPrin1er Ut1hly · D IT . . 19.95 The Diary · Cart 23.95 
wrn e NoN ·Ca 34.95 SPINNAKERme Tool · Can 29.95
Mail Now· O 29 .95 Adven1u re Creator· Cart 27 .95 
File Now · D .27 .95 IHSTA ( CIMMARON) All In lhe Coto1 
Grapn Now · D . '. ' .. 27 .95 tnsta·Wr1te1 ·Cart ... 39 .95 Caves · Cart ..... ... 22 .95 
Spell Now · D 27.95 tnsla· Mail · D , ..... 24.95 Alpnaoe1 Zoo· Can . 23 .95 
LO· t Printer Call tns la·file · D ...... 49 .95 Delta Drawing · Can . 27 .95 
L0·2 Prin1er Call Management Comoo 64.95 Facemaker · Can ..... 22.95 
L0·3 Prin1er Ca'! I sta·Catc · Cart/ O . 3t.95 Fra~ Ion Fever · Can . _ . 22 .95 
RS· 232 rnt9rface Call L1sta·Grnn · O . 24 .95 Grandma·s Ho•Jse • D .. 23.95 
COMMODORE tnsta·Vestor · D . 31.95 Kids on Keys· Can ..•. 22 .95 
Assembler · D ' 39 .95 

Ins a- Speed · D 99 95 K1d wriler • D . . . . .22.95 
lns ta ·Sched • Cait/D .49.95 Kindercomp · Cart .22 .95Easy Finance I. II. lnsla· Music • Cart/ D 79 .95 Search /111. IV · D 19.95 

Easy Cale · D 64 95 Invest Camba . 74 .95 Amazing Tnmg · 0 27 .95 
Easy Mail · o 19 95 MISC. COMMODORE Snooper-I· D .. . . .30.95 
Easy Scrl PI . D 44 .95 Ken Uston 's Snooper -2 · D 30 .95 
Easy Spell · O ' 19.95 Black1ack · 0 49 .95 Stoiy Machine · Cart 22 .95 
Logo · D 57 95 Quick Brown Fax·D/ Cart34.95 Trains· D .. 27 .95 
The Manage1 · D 39 95 U1t1ma Ill· D 4t 95 SYNAPSE 
General Ledger - D 39 .95 f llgnl Simulator II · D 37 95 Blue Max · D/T . . 23 .95 
Accts Rec · O 39 95 Nigh! Mission / Fon Apocalypse · D/T .23 .95 
Accts . Pav · 0 . 39.95 P1n oa11 · D/ T 20 .95 Nec1omancer · D /1 23 .95 
Magic Desk · D 42 95 Home Accountant · O 49 95 New York Crly • 0 IT . 23. 95 
Zotk I. II 01111·0 29.95 Step By Step · D/ T 44 .95 Quasimodo· 011 . 23 .95 

3arron·s Sal · 0 67 95 Ra1noow Walker· O/T 23.95 

ORDERING INFORMATION. Please speci fy system. For fast delivery send cash ier"s check, money order or di rect 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 0 Bo> t7882
elude SJ.00 shipping per so ftware order. Inc lude 3% shipping on all Hardware orders. minimum SJ.00. Mastercard & Visa please Include M11wau ee . NI 532 t 7
card• and expiration date. WI residents please add 5% sates tax. HI. AK. FPO. APO, Canad ian orders - add 5% sh ipping. minimum $5.00. 
All other fore ign orders, please add t5% sh ipping, minimum $10.00. All goods are new and include fac tory warran ty. Due to our low prices , ORDER LINES OPEN 
all sales are final. All detect ive returns must have a retu1n authorizallon number. Please call 4 t4 ·351 ·2007 to obtain an RA# or your return Mon·Frt lt AM ·7PMCST 
will NOT be accepted tor replacement or repair. Prices and availability are subjec t lo change without notice. Sat 12 PM · 5 PM CST 

http:Fax�D/Cart34.95
http:pr1i:.es


outlines and fail to fill them 
completely. With KoalaPainter, 
as long as the outline is full y 
closed and the fill color doesn ' t 
conflict with the background 
color, Fill works fl awlessly. 

There are limitations, 
though. Remember that Fill ac­
tually "looks" for the border 
around the space it's supposed 
to fill. So you can' t refill an area 
already filled with a halftone, 
for example; every point in a 
halftone pattern is surrounded 
by four others in a contrasting 
color. However, there are ways 
to get around this (see below). 

• Copy lets you select a por­
tion of your picture and transfer 
it anywhere on screen. You can 
draw a detail once and use it 
over and over again. 

• Swap lets you flip be­
tween two drawing screens, 
completely independent of each 
other. Apart from the obvious 
fun of working on two pictures 
at once, there are a couple of in­
teresting applications that come 
to mind for this command. For 
one thing, you could reserve 
one screen for your picture, 
keeping the other as a work 
area where you create details for 
the main picture. Once the de­
tails are complete, the Swap and 
Copy commands can transfer 
the images from the work 
screen to the main screen. You 
can test and perfect certain ele­
ments of your picture before 
committing them to the main 
screen. 

I've used some expensive 
graphics software that makes a 
big deal out of allowing you to 
create individual picture/detail 
libraries for various purposes. 
KoalaPainter provides the same 
capability with Swap and Copy, 
especially when used with the 
Zoom and Mirror modes. 

Another (as yet untested) 
application for Swap is cartoon­
like animation. You could copy 
an entire picture from one 
screen to the other, making the 
slight changes required to pro­
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"Moons." The night has a thousand 
eyes. 

duce the illusion of movement. 
This process could be repeated 
until the desired sequence was 
completed. The resulting frames 
could be filmed or videotaped. 

Oops-Proof 
• The Erase command 

blanks out a hopelessly botched 
screen, but only the one you 
were looking at most recently. 
The second screen is safe and 
can be reached with the Swap 
command. 

• Oops fixes your minor 
mistakes . It nullifies the effect of 
your last menu selection. This is 
a very useful feature, and it's 
missing from lots of graphics 
software. Let's say you want to 
test a certain fill color in part of 
your picture. Just go ahead. If 
you don' t like the way it looks, 
immediately go back to the 
menu and select Oops. The pic­
ture is restored exactly as it was 
before. But you have to use 
Oops immediately. If you fill, 
then select Draw, and suddenly 
decide you don' t like the fill 
color, Oops can' t rescue you. It 
would work only on the more 
recent Draw selection. 

By the way, this is one 
method of remedying an un­
satisfactory halftone fill. You 
just use Oops and try again 
with a different color. 

• X-Color may seem a little 
weird at first, but it's a com­
mand I use a great deal. Amaz­
ingly, it will change all areas of 
a certain color in your picture to 
any other color. This is possible 
because the PCjr is the only 

home computer besides the 
Atari that has a color-indirection 
system (although this feature 
can be simulated in software on 
other computers, as KoalaPa inter 
does on the Commodore 64). 
Let's say you suddenly realize 
outer space isn ' t really black, it's 
purple. Just select X-Color and 
purple, go to the picture screen, 
place the cursor on any black 
area of the picture, and all the 
black turns purple. (That's all 
the black, so if something . 
should have remained black, it's 
time to use Oops!) 

X-Color can also extricate 
you from a halftone fill prob­
lem, especially if Oops won't 
work. You just use X-Color to 
make one of the tone colors the 
same as the other. Then you've 
got a solid color which can be 
filled in the normal way. 

• Storage lets you name, 
save, and recall your pictures 
with the disk drive. It calls up a 
special disk menu which re­
quires elementary reading skills. 
Picture files must be named and 
typed in on the keyboard. Par­
ents may need to help young 
children at this point. 

Jittery Drawing 
• The Draw option lets you 

draw freehand, just like you 
would with a pen or brush. 
Marks appear on the screen 
only when the pad button is 
pressed. This mode ought to be 
simple and straightforward, but 
it's not. 

First, the cursor is always 
jiggling around with 
KoalaPainter. It's almost impossi­
ble to draw a smooth line with 
Draw. Instead, Draw makes a 
spontaneous, lively line. This is 
fun for some purposes, but frus­
trating for others. When rigid 
control is required, you must 
switch to one of the precise 
drawing commands, such as 
Line. 

More importantly, there is a 
relatively minor but annoying 
bug in the KoalaPad system. 
The pad keeps track of the· 



stylus's position by constantly 
comparing it with a theoretical 
pressure point at the upper-left 
comer of the pad. Sometimes, 
mostly when using the Draw 
command, if your stylus pres­
sure is a little light, the pad sud­
denly decides it's you up there 
in the left-hand comer. Conse­
quently, a line instantly splashes 
up to that comer of the screen. 
If this happens, go straight to 
Oops, unless you've drawn a 
great deal since the last menu 
selection. If that's the case, it's 
better to choose a thick brush 
and erase the pesky line by 
painting over it with the back­
ground color. 

Be alert for this problem. 
It's built-in, but won't be a 
danger unless you forget what's 
happening. 

•Zoom is the ultimate com­
mand for the detail-minded. 
When you select Zoom, a small 
rectangle appears on your draw­
ing screen. It can be moved to 
any area of your picture that 
needs close inspection or de­
tailed revision. Then press the 
button. You'll see not only a 
greatly enlarged view of the 
area under the rectangle, but 
also a normal-sized view of that 
general part of the screen. A 
special palette display lets you 
change colors without going to 
the menu. You can use the mag­
nified cursor to change any of 
the individual dots of color that 
make up your picture. The 
changes appear instantly in the 
normal-sized section of the pic­
ture. The only KoalaPainter com­
mand supported in Zoom is 
Draw. This means you are 
pretty well restricted to chang­
ing just one block of color at a 
time. 

Other graphics packages 
offer Zoom commands that sup­
port more complex drawing 
functions, but you usually can't 
even tell what you're looking at 
unless you call back the main 
picture screen. The KoalaPad 
Zoom is far superior to any 
other I've seen or used. 

"Geo," a symmetrical geometric ab­
straction created with rays, lines, and 
four-way mirroring. 

Art Or Doodling? 
As an instrument for creating art 
and graphics, the KoalaPad and 
KoalaPainter are a boon to the 
serious designer as well as the 
computer doodler. 

While personal computers 
are now widely recognized for 
their serious financial and com­
munications applications, there 
seems to be some reluctance to 
acknowledge them as a viable 
medium for the graphic arts. 
Artists who make full use of the 
power of the KoalaPad system 
may help turn this around. 

It would also help if 
KoalaPainter provided a way to 
make hardcopy printouts of its 
screen displays. At the moment, 
you can permanently save your 
creations only by storing them 

on disk, recording them on vid­
eotape, or photographing them 
off the screen. Maybe someday 
a good programmer will write a 
utility to dump the images to a 
color printer. 

There will always be skep­
tics who think the home com­
puter fs, at best, an art toy. 
After all, what do those dots of 
color on a TV screen have to do 
with real art? But traditional art­
ists have created great works 
using similar techniques. One 
example is Georges Seurat 
(1859-1891), the famous French 
artist and champion of the Neo­
Impressionist movement. His 
significant contribution was 
largely based on a system of 
isolated dots of color used to 
build up entire paintings. Al­
though his unfortunately brief 
working life spanned a number 
of years, Seurat's demanding, 
precise technique limited his 
lifelong output to seven major 
paintings. I suspect that Georges 
Seurat might have been very in­
terested in the efficient and 
powerful KoalaPad and 
KoalaPainter. 

KoalaPad 
Koala Technologies Corporation 
3100 Patrick Henry Drive 
Santa Clara, CA 95052-8100 
$124.95 Cl 

OmniWriter Be OmniSpell 

Joseph R. Sutton 

Requirements: Commodore 64, a 
· disk drive, and a printer on either 

the serial bus or user port (parallel 
only). See text for the printers 
supported. 

OmniWriter is a page-oriented 
word processor for the Commo­
dore 64 which includes 
OmniSpell, a 30,000-word spell­
ing checker. The package is best 

suited for page-oriented writing 
applications, such as letters. 

A bit of explanation: Word 
processors are either page­
oriented, line-oriented, or 
character-oriented. For the sake 
of convenience, most word pro­
cessors these days are character­
oriented; you can move a cursor 
anywhere in the document, and 
all the writing and editing is 
done on the same screen. In 
other words, a character-
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oriented word processor does 
not treat a document tradition­
ally as a group of pages during 
the writing and editing phases. 
Instead, the document is written 
and edited as if it were one very 
long page. Only when the 
document is printed (or print­
previewed, if the word proces­
sor has such a feature) is the 
text broken up into separate 
pages. 

Page-oriented word proces­
sors work quite differently. Usu­
ally they treat a document as 
separate pages onscreen. Often 
there are separate screens for 
various functions. For instance, 
OmniWriter has a work page, 
header page, footer page, and 
text pages. The work page can 
be used for such things as com­
ments and rearranging text. The 
header and footer pages, obvi­
ously, hold the header and 
footer information. The text 
pages hold your document. In 
addition, the first text page has 
a format line where you can 
specify right and left margins, 
tab settings, and other format­
ting options. 

Any number of format lines 
are allowed on any of the pages. 
Lines can be up to 240 charac­
ters long, scrolling horizontally 
across the 40-colurnn screen. 
Each tile can hold up to 34,000 
characters, and files can be 
linked together for printing out 
larger documents. 

OmniWriter constantly dis­
plays useful information at the 
top of the screen: the title 
OmniWriter, your filename for 
the document in memory, the 
page number, number of pages, 
line number, and column num­
ber. Activating the page-width 
command highlights the W in 
the title OmniWriter. Prompts 
for other commands are just be­
low the filename of the docu­
ment. To use any command, 
you press the Commodore logo 
key and the appropriate letter. 
You can embed formatting com­
mands in the text by pressing 
the CONTROL key, lighting up 
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a small white box in the lower­
left corner of the screen. Then 
you select the appropriate letter. 
This inserts a symbol in the 
document and performs the 
proper function, such as line 
centering, tabbing, and so on. 

To help you remember all 
the commands, OmniWriter 
comes with a quick reference 
card and a function key overlay. 

Merging And Printing 
Like most word processors, · 
OmniWriter lets you merge other 
documents or files into your text 
from disk or tape. It allows two 
types of merges: pasting text 
into the document with an 
editing command, and mail 
merging. The merged document 
can be created with OmniWriter, 
HESwriter, EasyScript, Wordcraft, 
WordPro, Superscript, Micro­
Script, or Busicalc-that is, it can 
be any standard Commodore se­
quential file. You can also 
merge disk directories. Mail 
merge takes place at the time of 
printing and is activated by the 
embedded merge command. 
The merged text (such as an ad­
dress from a mailing list) is 
taken from either the work page 
or a disk file. This feature can 
be used for producing form 
letters. 

The print command brings 
up a screen of options to make 
Omn iWriter compatible with a 
number of different printers. It 
supports VIC, Epson, 
Que/Diablo, New Spinwriter, 
Triumph Adler TRDl 705, Ricoh 
Flowriter, and ASCII printers. 
Unfortunately, OmniWriter does 
not support RS-232 serial 
printers. 

As a page-oriented word 
processor, OmniWriter presents 
some advantages and disad­
vantages when printing out doc­
uments. Among the advantages: 
You can specify the starting and 
ending pages of the document 
to be printed. This can save you 
lots of paper, trouble, and time 
when you have to reprint only a 
portion of a document-after 

making a minor last-minute 
change, for example. Also, the 
screen shows formatted text at 
all times, except for multiple­
line spacing. This too can save 
paper and labor. 

But there are also some dis­
advantages. For one thing, page 
endings are not automatic. If 
you don't specify the page 
breaks, you'll have one long 
page. lf you decide later that 
you want double-spacing, you 
have to do some arithmetic to 
rearrange the page breaks again: 
(Practically all character­
oriented word processors calcu­
late page breaks automatically.) 

Headers and footers cannot 
be turned on and off from 
within the text, so if you want a 
header on all pages except the 
first, you must print the first 
page separately with the header 
turned off. Footers cannot be 
turned off at all. To remove a 
footer you must delete all infor­
mation from the footer page. 

A minor problem is that if 
you separate sentences by typ­
ing two spaces after periods, 
and if a sentence ends at the 
end of a line, OmniWriter prints 
the second space at the begin­
ning of the next line. The solu­
tion is to type only one space 
after periods, although this runs 
counter to some typists' 
training. 

Fast Spell-Checking 
OmniSpell is included with 

OmniWriter to check for spelling 

errors. I was pleasantly sur­

prised with its speed of opera­

tion . After it's loaded, it 

arranges all the unique words in 

the text in alphabetical order, 

then presents a menu: 


Fl-Spell-Check Document 
F3-Alphabetical Word List 
F5-High-Usage Word List 
F7-Dictionary Search 
FB-Return to OmniWri ter 
When you check the spell­

ing, the words in the ordered 
list are displayed on the screen 
in two columns. The words are 
checked agai,nst a dictionary on 



Lookslikea Ferrari. 
Drives like aRolls. 
Parks likea Beetle. 

Ask your computer dealer to let you test drive 
the all new 1984 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-l it CommandPose Marvel at 
how respon si ve 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 .. . whi sper quiet. 

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

" Included as standard equipment. 

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

Also, the 1984 Indus GT is covered with the 
GT PortaCase~N 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 w ith 

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. 

,. 
INDUS™ 


The all-new 1984 Indus GT Disk Drive. 
The most advanced, most handsome disk drive in the world. 

For dealer information, call 1-600-33-INDUS. In California, 1-600-54-1 DUS, (213) 662-9600. 

~1963 Indus Systems. 9304 Deering Avenue, Chat. wonh'.CA 91311. The Indus GT is a product of Indus Systems. Atari is a registered trademark ofAtari , Inc. Apple is a registered 
trademark of App le Computer, Inc. Commodore 1s a registered trademark of Commodore Business Machines, Inc. 
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the disk which has a file for 
each letter of the alphabet, and 
a user dictionary for your own 
new words. As each word is 
checked, it is highlighted. When 
no match is found, the word re­
mains highlighted. 

The alphabetical and high­
usage word lists, as well as vari­
ous statistics about your docu­
ment compiled beneath the 
menu, are useful when studying 
your writing style. 

The dictionary search op­
tion is used to look up words. If 
you're not exactly sure how to 
spell a word-after all, that's 
why you're looking it up, 
right?-you can type just a por­
tion of the word with some wild 
card symbols (*,?) . The wild 
cards are simjlar to those used 
when specifying filenames with 
some Disk Operating Systems. 

To correct spelling errors, 
you return to OmniWriter and 
use the verify command. Verify 
scans the text and highlights the 
unrecognized word. Then you 
have four choices: 

EDIT-Change text. 

SKIP-Continue scanning with­

out taking any action. 

ACCEPT-Treat the word as if it 

is recognized. 

LEARN-Add the word to a list 

to update the user dictionary. 


All the commands, except 
EDIT, return to verify mode 
when done. 

One note: It's best to switch 
the screen into the 40-column 
mode when using verify; other­
wise, some highlighted words 
may be partially off the screen, 
and there's no way to scroll 
them into view except to exit 
the verify mode. 

When you're fiillshed cor­
recting errors, you should return 
to OmniSpell if you've used the 
LEARN command. Then you 
can add all new words to the 
user dictionary. 

OmniSpell comes on a sin­
gle disk with all the p~og:am~ 
and files. Unlike OmnzWnter, it 
may be copied for backup pur­
poses. Duplicate copies of the 

entire disk are available .from 
HES (for a nominal fee) if some­
thing happens to the original. 

The OmniSpell disk also 
contains several utility pro­
grams: dictionary maintenance, 
interface software so you can 
convert the user port into a par­
allel printer port with BASIC, a 
backup program, and a program 
that makes the software work 
with the MSD IEEE-488 bus 
adapter (a parallel disk drive 
interface for faster disk access). 
There are also some useful ex­
ample files. 

The manual is clear and 
easy to understand. Overall, the 
software does a good job and is 
easy to use. However, when 
using OmniWriter to write this 
review, I found the lack of auto­
matic page breaks to be a very 
real problem (especially with 
double-spacing). Rearranging 
text from one page to another is 
simple, but then you have to 
figure out the page breaks all 
over again. A better application 
for OmniWriter, perhaps, would 
be short letters and form letters. 

OmniWriter & OmniSpell 
Human Engineered Software 
150 North Hill Drive 
Brisbane, CA 94005 
$59.95 © 

This Publication 
is available in Microform. 
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WizType 
James V. Trunzo 

. . . 
W1zType requires an Atari, . rors, the spirit begins to meta-
Commodore .64, or Apple II-family morphose into a ferocious 
comput~r wit~ at least 32~ RAJ1 dragon's head which eventually 
~nd a .disk drive. The Atari ?erszon starts breathing fire at the Wiz­

the screen midway between the 
two characters. As you correctly 
type the letters, the Wizard zaps 
the spirit with a lightning bolt, 
keeping it docile. If you make er­

is reviewed here; other verszons . .
1are simi ar. 

Not so long ago you had to 
search through the fine print in 
computer software ads to find a 
program that would help teach 
you how to type. Now, practi­
cally any respectable computer 
dealer can show you an entire 
shelf of such products. A new 
program from Sierra (formerly 
Sierra On-Line) adds yet another 
program to this selection, and it 
just might be the best one yet. 
It's called WizType, and it's cer­
tainly a wizard of a product. 

WizType is based on the 
characters who frequent the pop­
ular comic strip "The Wizard of 
Id." These include the Wizard 
himself; the spirit he conjures 
from the well; and Bung, the fre­
quently inebriated court jester. 

After booting the program 
disk, you are asked to enter your 
name, a standard feature of 
many programs. Next, however, 
a bar graph appears on the 
screen, illustrating the progress 
you've made during your les­
sons. Next there's a menu which 
shows the variety of options 
available in WizType: 

1. Game 
2. Drill 
3. Practice 
4. Words 
5. Own Lesson 
6. Paragraphs 

Entertaining Graphics 
The Game option, for example, 
is not just fun and play. It's a 
good example of the graphics 
and animation built into 
WizType. Three-fourths of the 
screen shows the Wizard of Id 
facing the spirit that has 
emerged from the well. Letter 
combinations begin to appear on. 

ard , reducing him to a pile of 
ashes. The combination of 
smooth animation, facial expres­
sions, and instructional lessons is 
hard to describe; you must see 
this program to appreciate it 
fully. 

As you progress, the mate­
rial you're supposed to type be­
comes more difficult and appears 
more frequently, demanding 
more speed and accuracy if you 
are to continue playing. 

Even in the Game section, 
WizType does not simply display 
random letter combinations on 
the screen. Each level gears itself 
to a different set of keys in order 
of difficulty (that is, home row 
keys at the easiest, and numbers 
and symbols at the hardest). 
You're always shown which 
keys will be used, the correct 
finger positioning, and the finger 
reaches that will be exercised at 
each level of play. 

Sierra has a good reputation 
for not cutting comers in its 
products. The Game section of 
WizType includes such touches 
as bonus rounds, multiple lives, 
and comic strip-type balloons in 
which the Wizard cracks jokes 
after you successfully complete 
each level. 

A Little Literature 
While Games contains some sur­
prises and challenges, the Drill 
and Practice sections are exactly 
what they sound like. You can 
work on areas of weakness for as 
long as you want and select a 
comfortable typing speed, vary­
ing from 10 to 60 words per 
minute at 10-word intervals. 

You can also control the 
typing speed after selecting the 
Words option from the menu. In 
Words, however, WizType as­
sumes you are familiar with the 

keyboard. You start out by typ­
ing two- and three-letter words 
and progress to longer, more dif­
ficult words as your skill 
improves. 

The two options which 
really set WizType apart from 
most typing-practice programs 
are Paragraphs and Own Lesson. 

With Paragraphs, you type 
parts of eight literary works 
saved on the program disk. You 
can type the introductory para­
graphs from Charles Dickens's A 
Tale Of Two Cities or a few 
scenes from William Shake­
speare's Hamlet. Or perhaps 
you'd prefer The Gettysburg Ad­
dress or selections from Mother 
Goose. You can also choose to 
have Bung serve as a pacer, hop­
ping along on his pogo stick 
above the sentence being typed, 
at a rate you select. 

In any case, typing entire 
paragraphs helps you attain 
well-rounded typing skills and 
arrive at a true idea of your typ­
ing speed and competency. Typ­
ing letters and words is fine for 
the purpose it serves, teaching 
the keyboard. But typing lengthy 
paragraphs adds new elements­
fatigue, consistency, and smooth­
ness. You can learn to establish a 
rhythm (and see the importance 
of rhythm) that cannot be 
achieved merely by typing single 
words. 

If you tire of typing "To be 
or not to be," no problem: 
WizType also lets you create 
your own lessons. There are two 
ways to do this. First, you can 
simply select the Own Lesson 
option. This accepts individual 
words only. Or you can select 
the Paragraph option and then 
choose Create Paragraph from a 
submenu. 

There are many fine typing 
programs currently on the mar­
ket. Sierra's WizType certainly 
meets their standards, and sur­
passes most of them. 
WizType 
Sierra 
P.O. Boi 485 
Coarsegold, CA 93614 
$34.95 

November 1984 COMPUTB 131 



Computers And Society 

David D. Thornburg 

Over the past several months a considerable 
amount of mail has come in regarding a few of 
my columns. Although it isn 't possible to re­
spond to all of you individually, hearing from 
you is appreciated . 

The column on the PCjr and Macintosh 
stimulated a large response. Judging from many 
of the letters, PCjr owners should be careful not 
to move their computer with the cables plugged 
in . Apparently, this can break the connectors and 
require expensive repairs of the mother board. 
While many of you shared some sympathy with 
my views of IBM's entry into the consumer 
marketplace, IBM's new version of the PCjr ad­
dresses at least some of Junior's problems. 

Some of you wrote to express concern .that 
the Macintosh may not make it in the market­
place. If Macs have indeed been selling at an al­
leged monthly rate well in excess of the total 
installed base of PCjr's, it is logical to conclude 
that it already is a success. Of course, it takes 
more than machines to make a market-the soft­
ware from third parties is an essential component 
of any computer system. While a recent check of 
local computer stores showed less than 20 Mac 
titles in stock, this computer is so popular that 
one has to drive as far as 90 miles from the San 
Francisco Bay area to buy blank disks for it. 
Since the 3.5-inch disks are made by Sony, Ap­
ple, Hewlett-Packard, BASF, and Memorex, the 
scarcity of these disks in the retail outlets is a 
pretty good measure of the Mac's popularity, at 
least locally. 

Some of you felt that there wasn' t enough 

David Thornburg is an author and speaker who has 
been heavily involved with the personal computer 
field since 1978. His main inte~est is in mak.ing 
computers responsive to people~ needs. He is. the 
inventor of the KoalaPad graphics tab~et a~d is t~e 
author of nine books about programming, mcludmg 
Computer Art and Animation: A User's Guide to 
Atari Logo, The KoalaPad Book,. and Explorin~ 
Logo Without a Computer (Addison-Wesley). His 
101 Ways to Use a Macintosh will appear soon 
from Random House. He has. b~en called "an enthu­
siastic advocate for a humanistic computer revol.u­
tion," and his editorial opinions have appeared 111 
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sensitivity in the critique of Craig Brod's book, 
Technostress. It was never my intention to claim 
that technological change couldn' t induce stress 
in people; clearly it can. But this stress is not 
technology-specific. We need only look at the at­
tempts of the weavers to kill Jacquard, the in­
ventor of the automatic loom, or the attempts of 
the Luddites to thwart the industrial revolution, 
to see that major societal changes induce stress in 
some people. My concern about Brod's book was 
that he directed it to the general public rather 
than to his fellow health-care professionals. As a 
resu.lt '(')f being directed to a larger audience, his 
book has been used by some people as further 
support for their own belief that computer tech­
nology is intrinsically evil. 

Technology is neutral. The computer that is 
used to help a handicapped author write a novel 
can be used to help rob a bank. The computer 
that allows one businessperson to spend more 
time with the family can be used by another as 
an excuse for withdrawal from society. Unless a 
single piece of technology can be shown to in­
duce the same stress reaction in everybody, we 
would perform a greater service to our species by 
looking at the causes of stress within the human 
psyche rather than in the artifacts of man. This is 
not to say that technology can' t be abused. It 
can, and it has. What is of critical importance is 
to realize that the source of the abuse is human, 
not mechanical. 

Videogame Microworlds 
All of which brings us to a perennial topic: 
videogames. In his book Mindstorms, Seymour 
Papert, the father of Logo, talks about the samba 
schools in Brazil where children learn the dance 
from their peers, selecting the group that best 
represents their skill levels. This environment of 
peer teaching suggests to Papert a model of 
educational reform in our own classrooms, a 
model where children are free to explore 
computer-based microworlds and to acq~ire skills 
and knowledge in the context of these m1croworlds. 

Of course, Papert had Logo in mind as the 
computational language to be used by the chil­
dren. But, independently of our schools, and 
without the benefits of Logo, child-centered 
computational environments have sprung up in 
our society almost spontaneously. These are, of 



course, the game arcades. 
Whenever parents and teachers talk about 

videogames, there are always several strong oppo­
nents to the arcades. They talk about the arcades 
as hangouts for delinquents, they talk about the 
addictive nature of the games themselves, and they 
talk about the violence and mayhem represented 
by the nature of the games themselves. What 
they don't talk about is their own experience in 
the arcades because, almost without exception, 
the most vocal detractors of the arcades have 
never been inside one! Before giving views on 
what is happening in the arcades, let's explore 
the research of some people who have taken the 
time to study what is going on there. 

Sherry Turkle, whose doctorate is in sociol­
ogy and psychology from Harvard, has spent a 
lot of time in game arcades, including over 100 
hours carefully studying 30 game-players of all 
ages. Her results are included in her book The 
Second Self-Computers and the Human Spirit (Si­
mon and Schuster, $17.95). She acknowledges 
the ambivalence felt by adults toward the game 
arcades. Their children are coming home from 
school with new skills, they are learning how to 
program,. and they take computer technology for 
granted. Parents want their children to have 
these skills, but they also realize that their exper­
tise in the computer world may create a new 
generation gap. Consequently, when a game ar­
cade applies for a business license, this is a chance 
for the parents to say,"Let's wait." As Turkle says, 
"It feels like a chance to buy time against more 
than a video game. It feels like a chance to buy 
time against a new way of life." With respect to 
the commonly expressed belief that game players 
are caught in a "mindless addiction," she replies: 

There is nothing mindless about a video game. 
The games demand skills that are complex and 
differentiated. Some of them begin to constitute 
a socialization into the computer culture: you 
interact with a program, you learn how to learn 
what it can do, you get used to assimilating 
large amounts of information about structure 
and strategy by interacting with a dynamic 
screen display. And when one game is mas­
tered, there is thinking about how to generalize 
strategies to other games. There is learning how 
to learn. 

It is this epistemological aspect of 
videogaming that gives it the power to become a 
good educational medium, if anyone wanted to 
really explore that field. But this still doesn't ad­
dress the issue of "addiction." Turkle points out 
that, yes, some players can become addicted to 
their games. But she also points out, "Most peo­
ple don't become addicted to video games just as 
most people who diet don't become anorexic." 

A Man's World 
In another in-depth study of videogaming, 
psychology professors Geoffrey and Elizabeth 
Loftus have examined many aspects of these 
games and their influence on players in their book 
Mind at Play-The Psychology of Video Games (Basic 
Books, $14.95). Among many other things, they 
point out that, in addition to the eye-h~nd co­
ordination skills acquired through playmg these 
games, there are other indirect bene~its as ~ell. 
One of these is the development of mtense in­

terest in computers which can lead the game 
players into the computer field as a professio1'.. 

Another criticism leveled against arcades is 
that they appear to be male-dominated. Clearly 
the content of the games themselves has some­
thing to do with this. Dragon's Lair, a videodisc 
based game, has a male player that you control 
to help save the princess. If this game had the 
roles reversed, or otherwise took into consid­
eration the types of fantasies that might appeal 
more to women, it would perhaps encourage 
more women to visit the arcades. 

Of course, there have been some games that 
seem to appeal equally well to men and women. 
Among these are Centipede (which was written 
by a woman), Pac-Man (and its offspring), QIX, 
Tempest, and several other recent games. If the 
arcades are the breeding ground for interest in 
employment in the information sector, then we 
should do everything in our power to insure that 
the arcades attrad men and women alike. 

Of course, there is the additional argument 
that the games are too violent. But violence has 
to be viewed in a context. We don't have a 
videogame in which we see someone go into a 
restaurant and kill babies in their mother's arms, 
but we can see that on television if we watch the 
evening news. We don't have videogames in 
which the goal is to demoralize the opponent by 
killing his livestock, laying waste to his property, 
and killing his children, but we can read all 
about it in the Bible. If violence is bad in games, 
then violence is bad, period. Ban the violent 
games if you wish, but then ban the Bible, ban 
the news, ban Hans Christian Andersen's fairy 
tales, ban Prokofiev's "Peter and the Wolf." 

It is one thing to say that our society is too 
violent, and another to say that videogames are 
too violent. One can make the argument that we 
should do something about violence in our soci­
ety, but violence won't be reduced by removing 
the videogames. My opinion is that anyone who 
lets their children read fairy tales or the Bible, 
but who becomes concerned when the child 
plays a game defending the earth from alien 
invaders, is a hypocrite. 

Some videogames may be violent, but at 
least they aren't hypocritical. © 
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All About The 

Status Register 


Part 2 

Louis F. Sander 

Beginning machine language programmers are often 
confused by the 6502's status register, a collection of 
eight bits which act as status flags. Part 1, pub­
lished last month, briefly described the function of 
each flag. Part 2 picks up with a more detailed 
explanation and includes a sample program for the 
Commodore 64, PET/CBM, Apple, and Atari. 

Last month's short description of the 6502's 
eight-bit processor status register and the seven 
status flags it contains may have cleared some 
mystery away, but it surely wasn't comprehen­
sive. That sort of description is found in most 
machine language programming books, to which 
you are now referred, and which will be much 
easier to understand once you've mastered what 
is presented here. Let's gain that mastery by run­
ning a simple test program, using a machine lan­
guage monitor to observe its effects on the status 
register. 

6502 Monitors 
A monitor is nothing more than a machine lan­
guage program that makes it easier to work with 
other ML programs, and there are many, many 
different monitors available for the 6502. Some­
times monitors are called debuggers. PET /CBMs 
and Apples have simple monitors built into their 
ROMs, while Ataris have one in the Assembler 
Editor cartridge. Commodore 64s can use 
"Supermon64," a program that appeared in 
COMPUTE! (January 1983). Our test program 
works identically on all those machines, but since 

their monitors are somewhat dissimilar, we'll 
show the screen dialogue for each one. 

The monitor is a wonderful tool for the 
beginning ML programmer, and if you've dab­
bled with ML, you've at least used it to examine 
memory locations and to save ML programs on 
tape or disk. I used mine for those things for 
many months, but never paid much attention to 
the registers display. That's the lirle of labeled 
numbers the monitor sometimes prints on the 
screen, and it looks like this on Commodore 
machines: 

PC IRQ SR AC XR YR SP 
0005 72E8 30 00 SE 04 FB 

(If you have an Apple or Atari, please follow 
the Commodore explanation anyway. Your mon­
itor is only slightly different.) 

PC shows the address in the 6502's program 
counter, which is nothing more than the address 
of the next instruction to be executed. Because of 
various quirks, monitor PC displays are not all 
alike. Supermon64 and the Atari monitor show 
the address of the BRK instruction which ac­
tivated them; the Commodore monitor shows the 
address one byte after the BRK; and the Apple 
shows the address two bytes after the BRK. Some 
monitors don't label the address, but all of them 
display it. 

IRQ (not shown on many monitors) gives 
the so-called interrupt vector, a very important 
address, but one beyond the scope of our interest 
here. 

SR gives the contents of the processor status 
register, expressed in hexadecimal form. (The 
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NRIgivesyou ALL the 

trainingyou'll needto repair 


ALL m/crocomputers. 

When you've learned 
the basics the NRI way, 
you can troubleshoot 
the entire system­
and earn good 
money doing it! 

For business owners, 
lost computer time means lost 
money. For customers, 
it usually means frus­
tration, delay and a 
strong temptation to 
take a walk to the 
nearest competitor. 

But for the NRl­
trained computer ser­
vice technician, a down 
computer can mean higher 
earn ings or even the 
opportunity to start a profit­
able business. 

Fixing computers: fastest growing 
occupation in the U.S. 

Whether the flaw is in a circuit 
board, a disk drive or a printer, 
everybody wants it fixed-fast. 

The U.S. Department of Labor 
recently projected that the number of 
computer service jobs wil double 
before 1995. Median earnings of full ­
time computer service technicians 
are $430 per week. 

The trained computer techni­
cian can choose between: working 
for a large corporation or an inde­
pendent; making office calls or stay­
ing in the shop; working for a retailer 
or for a specialized service firm ­
even starting his own computer 
repair business. 

Total System Training from NRI. 
As an NRI graduate, you'll be 

qualified to fix just about everyth ing 
that can go wrong, for any major 
brand of desktop microcomputer. 
Only a person who knows and fully 
understands all the underlying 
fundamentals of microcomputers 
can hope to be able to tackle all 
microcomputers. NRI has known the 
need for thoroughly understanding 
fundamentals since 1914. 

NRl 's training is hands-on train ­
ing. You get practical experience in 
writing programs in BASIC, testing 
and debugging systems. You 'll learn 
how to install an expansion board, 

r I,.~ 

Epson Is a Registered Ttademark of 
Ep son America. Inc. 

Apple and the Apple logo are Registered Trademarks 

of Apple Compute1, Inc. 

Compaq is a Regis tered Tradematlc of COMPAQ Computer 

Co1po111tlon. 
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how to troubleshoot pesky circuit 
flaws. Using NRl 's exclusive 
Discovery Lab®, you'll perform over 
60 experiments. You ' ll learn how to 
fix the disk drives and printers. 

You learn at your convenience, 
at your own most comfortable pace. 
Without classroom pressures, with­
out rigid night-school schedules, 
without wasted gasoline. Your per­
sonal NRI instructor and the NRI staff 
will answer your questions, give you 
guidance-even give special help if 
you need it. 

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

lflifP#scHooLs . . . 

McGraw-Hill Cont inuing Education CenterI3939 Wisconsin Avenue, Washington, DC 20016IWe'll give you tomorrow. 
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D Communicalions Electronics 
D lnduslrial Electronics 
D Basic E1ec1ronics 
D Telephone Servicing 
D Small En gine Ser1icing 
D ApplianceServicing 

page free color catalog, which 
gives you all the facts about NRI 

training in Microcomputers, 
Robotics, Data Communications, 
TVNideo/ Audio Servicing and other 
high-tech career fields. (If the coupon 
is missing, write to NRI,3939 
Wisconsin Ave., Washington, DC 
20016.) ------ -­
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approvedunder GI bill. I 
O Check for details. I

I 
O Au1omolive Servicing 
D Air Condnionlng. Heating, I 

Relrigeration. &Solar Technology 

0 Building Construction 

0 Locksmithing &Electronic 


1Secu rity 

Age 
II 

____ 198-1~ 



COMPUTER AND SOFTWARE 


CoMMODORE 64 SALE 128K SvsTEM 

(more power than Apple II at 1/3 the price) 

• 170K Disk Drive $249.00 * 
•Tractor Friction Printer $169.oo* 
• 14" Hi-Res Color Monitor $219.00 * 

*less coupon discount 

*COMMODORE 64 COMPUTER $188.00 
You dY only $I 8 00 wh •n yOl• Orfl(lr !l it• uo~\ L' rl l 1I 8:1 K 
COM ODORE 4 COMPUTER' LESS llP vdlloe u l tt1 ~ 
SPECIAL SOf IWARE COUPON .-r PM '- wol ll yow 
cornou tt? r thd t rtil ow~ you lo • AVE OV[ R '!,500 o tl 
~uf lwa rt" Si1 1t' Piil t' <. 11 \V1 1h tH lly ~ 100 (I I 'nlV lll~S 1il) pl 1('1f. 

yow nel co111pu tPr t 0 '31 1s S88 0 011 

* 170 DISK DRIVE $249.00 
You pay onl~ $249 00 wl 1en you orclf•r Ille l 70K Dish 
Driv~ ' LESS tile vrlh1<' ul il l<' SPELIAL SOfTV/ARE 
COUPON ,.,.e paci.. with your ells ~. dt1'Jl, tl h 1I ,1 1luw ~ you to 
SAVE OVER $ 100 alt sottwr\re Srt l~ tlr• L t· ~ 11 With only 
$500 of savings. app!1e you r 1w t drc;,1.. ci r1ve cos t is 
SIJ9 00 

* 80 COLUMN 80CPS 

TRACTION FRICTION PRINTER $169.00 


You pay onl y '! l 00 wh('n ynu or ll'r ! '11 • Corn~ t . • 1 

deluke !In 1>r1nter hat prin ts , 11 lull Silt.' si ngle 

sheet roll or ldn to1u dpe1 ldbc:> IS t"tL hllPdl 1cJot ma1ro 

b1direc11cnal. LE S the alue ol the SPECIAL SOF TVIARE 
COUPON "'·e pdck : .1t h yolll prn ttl~r t1 1rl t ~llow !:. vou o 
SAVE OVER ;,500 of soll:.are saie P"leS" '.Voth only 
$ I00 of sa mg aDphed your nt> p ru1t P1 ro'::l t is. only 
%900 

i< 14" Hl·RES COLOR MONITOR $219 .00 
You pay onl 1 :)2 1 V;J when yo.1wd r 11 11~ l•l COLOR 
MONITOR w1 Ii <:> h a rµt\r rt n cl tl t: (llt~ r 1 p~o l u t 1 u11 t t1a11 rilly 
other co lor mo111 t o 1 ~ wt• h.:tve t e ~ t ~d 1 LE~S vtt lut:' 01 lt 1e 
SPECIAL DISCOUN I COUPONwepaci- wolh yo< or 11101111or 
ll1a t allows you lo Srt ve uve1 'i500ott soltware SJ ff' pr ces 11 

Wi t h o n ly : l 00 of s.tv111gs dppll •d yo11 1 net co lor l1lLH11 o r 

cost 1s only ! I 19 00 ( 16 Colors) 

80 COLUMN BOARD $99.00 
Nm•" you prov. ram 0 COLUM S 0 11 lhP St.. r l•en rt: o nl' 

11mc' Converts yow CommorJ orc 4 to 80 COLUMNS 
wl1en you plug"' 11e 80 COLUMN EXPAN SION BOARD" 
PLUS a s lo exprm der' Can use N1t h most ex 1stu1g 
so 1t~·. are 

80 COLUMNS IN COLOR 
EXECUTIVE WORD PROCESSOR $49.00 

Tl11s EXECU JIVE WORD PROCE SOR •> lie 1111es1 
<l\dllan1e tor the CO ODORE 6·1 (0111t)LJ h.~ r 1 lllr 
ULI I~ ATE i'OR PROFESSIONAL Vo1t! Processong 
DISPLAYS <10 or 80 COLU MN IN COLOR 01 BloU. and 
\Vh1 e 1 S1mole to ooera te powerfu l t ~ · t ed1t1ng with 250 
WORD DICTIONARY comole (' cu r~o r rH1ti 111~r 1 delete 
key con t rols hr1L' rllld t.>tH.1t_! r c)t}h 11lSt;>rtr1m. ct UI01Tld !1( 

delet ion. c: t." n te1111g 1T1oq~ 1 n ~e lt rn ~~s t1nC1 011 0111 lo 1111 
p11 n lers1In• l;ldt"~ ,1powt.•1lul m ,111 llll'f~:t• 

WE WE 
HAVE HAVE 

THE THE 
BEST LOWEST 

SERVICE PRICES 

SPECIAL SOFTWARE COUPON 

We pack a SPECIAL SOFTWARE DISCOUNT 
COUPON w i th every COMMODORE 64 
COMPUTER Dl'SK DRIVE - PRINTER ­
MONITOR we sell ! This coupon a llows you to 
SAVE OVER $500 OFF SALE PRICES!! 

(Examples! 

PROFESSIONAL SOFTWARE 


COMMODORE 64 


Name L1 s1 Sale 
Ex ecut ive VVord Processor S99 00 s.19 oo 
Ex ecutive Data Bilse S69 00 S35 00 
20 000 Word 0 1c t1on;u.,. S24 95 S1·l 95 
Elcc1ton1c SprcJd S h~t.' I 55990 5.19 {)() 
A ccoun11ng Pitel.. S.19 00 SJ 00 
Pr ac11calc S59 95 S·!G 5 
Pr ogrammers R!..! l t•ft•ncc 

Gu ide 520 9~ S1 u 95 
Pr og ramr11ers Heluer 

1D1s k.1 S59 95 S39 95 
80 Column Scr een (01sk 1 559 95 S39 95 
FUJI 5 . - Flooo Di~c 

(B o x o f 101 •39 95 S79 9!.> 
Dclu • t.' Tap " C~1 ssc t1 e S89 00 559 00 
Pr o Jov 51 1ci.. S2J 95 >15 95 
L19t11 Pen S39 9!> $ 1IJ 95 
Du'>l cover sa 95 Sfi 5 
Pogo Joe S29 95 S19% 
Pu stop II Epv• 539 95 S29 95 

· Pio !> One FREE 

(See over I00 coupon items 111 our ca talog) 
Write or call for 


Sample SPECIAL SOFTWARE COUPON! 


EXECUTIVE QUALITY 

PROFESSIONAL BUSINESS SOFTWARE 


The Cadillac of Business Programs 

for Commodore 64 Computers 


Item Li s i ' SALE Coupon 
ln11en1o rv M anagement S99 00 $•19 00 SJ5 00 
Accoun1s Rccc1vah lL' S99 00 s.19 oo S35 00 
Accoun 1s Pavo!Jle S99 00 s .1 9 oo S35 00 
Payr oll S99 00 S-19 00 SJ5 00 
Gcner;1I Ledg er $9900 s~1 9 oo $J5 00 

(lowest price in the USA) 

Includes 

128K Commodore Computer ] 
One Megabyte Dual Disk Drive 
lOOCPS Tractor Friction Printer[ 

12" Hi-Res Amber Monitor 

* 128K COMPUTER SYSTEM $895.00 
Includes 128K COM ..IODOR( B 12 COMPU I ll One 
mcgt1byll! Duc1 1 Disk Dnve . IOOr r~ 8u1111•1 t1on.!I 
Trac tor / Fnc 11on prmtc•1 . ! ?'' H1 Res Am lJt!r 111 0 1111 0 1. rtll 

lor only $895 L•'1 j,37 18 00 

COM-64 POWER FOR VIC·20 $69 .00 
Just plug on ou r 32K RAM MEMORY EXPAN Ol:ll ancl yo11 
get as rnuc t1 u~itlJ IL• µr or, rc1mrn 1ns~ 11uwe1 ct ~ th1• 
Ct1111modure 64 computer" Mt1 sle1 cont1 ol <:>W • I L l 1~s on 
cover Gotd E cli:t~ LO rlrh'< tw o, l ive ye,1r .Vdfl rHll y (fR[( 
'>? 5 CARTRIDGl GAME) 

NEW VOICE SYNTHESIZER $59.00 
For Corn 6l or VJC 20 conipl1 tcrs Just otug 111n rtnct your 
can program .... ords ;rnd sc- n t~nc~s dd 1u..,1 voh1111(' and 
pi tch. rna he trt l!.1ng ad •..t!'llhu e g.i,lt~~ ~ounct 11C t1on 
games and r-us tcm11 "d lcl l k1 ~!>'' FOR ONL 'r : I ~)Ou 

can ac1 TE>. i TO SPEE CH Ill'.:> ! 1, pe.1 ... ,,ro .1n11 r11]'.1r yuu1 
cori1p11 1c1 l o ' ADD SOU D i 0 ZORK SCO 111\DM. S 
AND AARDVA ~. ADVEN I URl GMI E ~" (D,,, 01 IdPel 

16K RAM CARTRIDGE $49.00 
Increases VIC 20 orogrammmg power 4 tunes Expands 
101a1 memory 10 41 K (41.000 byt•>l Mernooy IJloO, 
switches are on outsuJ · covpr 1 CAR DCO Includes FREE 
S29 95 game" 

SK RAM CARTRIDGE $34 .95 
lnc reasecl VI C 20 pror,rarnnung 11ower ? 11 1ne:. 
Expand> 101a1memory 10 33K (33.000 l>yle s) Includes 
FflEE $ 16 95 gome' 

3 SLOT SWITCHABLE EXPANDER $24.95 
A llow s you t ~1dCI ) CCHl11 Cll1t!~ ctt 0 111._~ t111W -:, w il t 11 ~t'll' t t 
Ill tu rn slo ts 0 11 or ot· - PLUS r t'~~ l tiut lrn• A 11111~ ! lor yOL lf 

VIC 20 comµu ter 11 

9 " GREEN SCREEN MONITOR $69.00 
E:..cellent qua lity SANYO ~asy o read 80 c.ohu nns ( ?4 
lu1es Green Phosohurous s1 iet~rl :11tt1 a n l1 ;;IMl' metal 
CrlllHl t:' 1 Saves 1~1u r T PLU S9 r, tor 01 1111~ t rn~ 

coble Com Gor VI C 20 

12" GREEN OR AMBER MONITOR $99.00 
'r"ou1 choice ot green o r amber sc rel'n rno11 1tor top 

ua 11 t y. SANYO SO columns , 2J li nes ('<1'1;~ to rci'iCl. ant i 
g lare laster sc ann 111g 1 PLU S !,g 95 tor connet11 n~ cable 
Com 5.1 or VI C 20 

PHONE ORDERS 
BAM - BPM W eekdays 
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 SI 0 .00 for sh ipp ing . hand ling and insu rance . Illinoi s res idents 
pleose odd 6'• tax Add SW.DO for CANADA . PUERTO RICO HAWAII . 
ALASKA. APO .FPO orders . Conadian orders must be in U.S. dollars . 
WE DO NOT EXPOR T TO OTHER COUNTRIES 

Encl ose Cash iers Check Money Order or Personal Check . A llow 14 
doys for delivery 7 10 7 days for phone orders . I doy express mail ! 

VISA - MASTER CARD - C.0 .0 . 

PRDTECTD 

ENTER PRIZES 1WE LO•EOUR CUS OMERS1 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3-121382·5244 to order 

http:r11]'.1r
http:t.>tH.1t


NEW 128K -MEGA BYTE DUAL DISK DRIVE-80 COLUMN 


COMPUTER SYSTEM SALE! 

HOME • BUSINESS •WORD PROCESSING 


a 


LOOK AT ALL YOU GET FOR ONLY $ 8 9 5 	e 

(!)Bl 28 COMMODORE l 28K 80 COLUMN COMPUTER 
@ 4023 - l 00 CPS - 80 COLUMN BIDIRECTIONAL PRINTER 
@ 8050 DUAL DISK DRIVE (over l million bytes) 
@ 12" HI RESOLUTION 80 COLUMN MONITOR 

• BOX OF l 0 LORAN LIFETIME GUARANTEED DISKS 

• 1100 SHEETS FANFOLD PAPER 
• 	 All CABLES NEEDED FOR INTERFACING 

TOTAL LIST PRICE 

LIST PRICE 
$ 995 .00 

499 .00 
1795.00 
249.00 

49 .95 
19 .95 

102 .05 

$3717.95 

PLUS YOU CAN ORDER THESE BUSINESS PROGRAMS AT SALE PRICES 
LIST SALE LIST SALE 

Professio nal 80 Column Pay ro ll $149 .95 $99.00 
Word Processor $149 .95 $99.00 Inventory $149 .95 $99.00 

Professional Doto Bo se s149 . 95 $99.00 General Ledger $149 .95 $99.00 
Accounts Receivable s149.95 $99.00 Financia l Spread Sheet $149 .95 $99.00 
Account s Payable s149. 95 $99 .00 

LIST SALE 

PRINTER REPLACEMENT OPTIONS Olympia Exec ut ive Lette r Quali ty Seria l Printer $699 .00 $399.00 
(replace the 4023 with the following at these sol e prices) Comsto r Hi -Speed 160 CPS 15 '/, " Serial Business Printer $779 .00 $499.00 

Telecommunications Delu xe Modem Package s199.00 $139.00 

1S DAY FREE TRIAL . We give you 15 days to try out th is SUPER SYSTEM PACKAGE !! If it doesn' t meet your expectations , just send it bock 
to us prepaid and we w i ll refund your purc hase price!! 
90 DAY IMMEDIATE REPLACEMENT WARRANTY . If any of the SUPER SYSTEM PACKAGE equipment or programs fo il due to faulty 
work manshi p or mater ial we wi ll replace it IMMEDIATELY at no charge!! 

Add SS0.00 for shipping and handling!! PROTECTOSl00.00 for Alaska and Hawaii orders. 
WE DO NOT EXPORT TO O THER COUNTRIE S 
Enclose Cashiers Check , Money Order or Personal Check . Allow 14 doys for ENTER PRIZES •WE 'ovE ou• cusro,,.E •S• 
delivery , 2 to 7 days for phone orders. I day express mo il! We accept Visa 
and MasterCard . We ship C.0 .0 . to continental U.S . addresses only . BOX 550, BARRINGTON, llllNOIS 80010 

Phone 3121382·5244 t order0 
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SCRIPT-64 EXECUTIVE WORD PROCESSOR 
(80 Columns in Color) 
40 or 80 columns in color or black and white; turns your computer into a Business 
Machine! 
This is the finest word processor available. Features include line and paragraph 
insertion/deletion, indentation, right and left justification, titles, page numbering, 
characters per inch, etc. All features are easy to use and understand. With tabs, etc. 
SCRIPT-64 even includes a 250 word dictionary/spelling checker to make sure your 
spelling is correct. The dictionary is user customizable to any technical words you may 
use. Furthermore, all paragraphs can be printed in writing and everyday letters are a 
snap. To top things off, there is a 100 page manual and help screens to make learning 
how to use SCRIPT-64 a snap. This word processor is so complete we can't think of 
anything it doesn't have. When combined with the complete database you have a 
powerful mailmerge and label program that lets you customize any mailing list with 

ersonalized letters. List $99.95. Sale 49.95. *Coupon Price $3S.OO. (Disk only.) 

I Ill I• I I I 
Allows you to check spelling on 20,000 most often mispelled words! List $29.95 Sale 
$19.95. *Coupon Price $10.00. (Disk only.) 

SCRIPT-64 COMPLETE DATABASE 
(PLUS MAIL MERGE AND LABELS) 
This powerful DATABASE is user friendly and makes any information easy to store and 
retrieve. The user defines the fields and then can add, change, delete, and search for 
any category wanted! When combined with the Executive Word Processor you can 
search out any category (zip codes, even hair color, etc.) and print super personalized 
letters! 600 names can be sorted and formulated on each disk in any order or category! 
Will handle any size mailing list by changing or adding disks! List $69.00. Sale 
$34.00. *Coupon Price $24.00. 

•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 

WE SHIP C.O.D HONOR VISA AND MASTER CHARGE PRDTECTD 
ADD $3.00 SHIPPING FOR C.O.D. ADD $2.00 MORE ENTER p RIz Es 1WE LOYE OUR CU STO ... ERS1 SPECIAL SERVICES: 
One Day - Express Mail add $10.00 	 BOX 550, BARRINGTON, ILLINOIS 60010 

Phone 3121382-5244 to order 



FANTASTIC COMPUTER PRINTER SALE!!! 


~·~· DELUXE COMSTAR T/F 
80 CPS Printer - $169 .00 

This COMSTAR TI F (Tractor Frict ion) 
PRINTER 1s exceptionally versa tile It 
prints 8 1//' x 11 " standard size s111g le sheet 
stationary or cont111uous feed co111pu ter 
paper. B1· d1rect1 onal . impac t dot niatrix . 
80 CPS. 224 charac ters (Ce11 tr o111cs 
Para lle l lnter fa ct) 

Premium Quality 120-140 CPS 
10" COM-STAR PLUS+ 

Printer $249.00 
The COM -STAR PLUS+ gives you all tl1e 
features of the COMSTAR TI F PRINTER 
plus a lO" ca mage. 120 140 CPS. 9 x9dot 
111atr1x w1t11 double strik e capabili ty for 18 x 
18 dot matrix (near letter quali ty). l11gh 
resolu t ion bit image ( 120 x 144 dot 
ma tr ix) . underl1111ng. ba ck spac ing. left 
and right ma rgin settin gs. true lower 
decenders with super and subscripts. 
prints standard. 1tal1 c. block graphics and 
special cha rac ters It gives you print 
quality . and features found on printers 
costing twi ce as much11 (Cen tron1cs 
Para llel Interface) (Better than Epson 
FX80) List $499 00 SALE $249.00 

• 15 Day Free Trial ­

Premium Quality 120-140 CPS 

15 1/i" COM-STAR PLUS+ 

Business Printer $349.00 


Has all tile fea tures of the 10 " COM STAR 

PLUS + PRINTER plus I::, .. carriage and 

111ore powerfu l electronics components to 


1l1a ndle large ledger business forms
(Better than Epson FX 100) List $:,99 

SALE $349.00 

Superior Quality 140-160 CPS 
10" COM-STAR PLUS+ IBM 

IBM Pers/Bus Printer $369.00 
Has all tile fea tures of the l O" COM -STAR 
PLUS+ PRINTER1 It IS especially designed 
for all IBM persona l computers1 140-160 
CPS HIGH SPEED PRINTING 100"!., duty 
cycle. 2K buffer. diverse character fonts. 
specia l symbols and true decenders. 
ver ti cal and horizontal tabs . 
A RED HOT IBM personal business printer 
at an unbel1eveable low price of $369 .00 
(cen tronics parallel in terface) 
Li st $699 SALE $369.00 

Superior Quality 160-180 CPS 
10" COM-STAR PLUS+ HS 

Business Printer $369.00 
The Super Com-Star+ High Speed 
Business Printer 160-180 CPS has a 10" 
carriage with all the Com-Star+ features 
bu il t 111! The l :i v/ ' High Speed Business 
Printer is espec ial ly designed with more 
powerful electro111cs to handle larger 
ledger business forms! Exclusive bottom 
feed 1 (Centro111cs para llel interface) 
l:i w· printer 1s also compatable with IBM 
Personal I Bus111ess Computers! 1::, '!," ' 
Printer List $799 .00 SALE $469.00 

OOlympia 
Executive Letter Quality 

DAISY WHEEL PRINTER $379.00 
Thi s 1s the worlds f111est daisy wheel printer 
Fantastic Letter Quality, up to 20 CPS 
b1d1rect1ona l. will hand le 14.4" forms 
width! Has a 2 56 character print buffer . 
special print enhancemen ts . bu il t 111 
tractor -feed (Centronics Para llel and 
RS232C Interface) List $699 SALE $379. 

1 Year Immediate Replacement Warranty 


-------------PARALLEL INTERFACES------------ ­
For VIC -20 and COM -64 - $49.00 For App le computers - $79.00 Ata ri 850 Interface - $79.00 For ALL IBM Computers - $89 .00 

Add S14 50 for ah ipping . hondling ond inauronce . lllino ia re1 iden11 
pleo19'!)dd 6°/o rox . Add S29 00 for CANAOA . PUERTO RICO . HAWAII . 
ALASKA. APO-FPO ordera . Conodion ordera mull t>. in U.S. dollora . 
WE 00 NOT EXPC!lllT TO OTHER COUNTRIES . . 
EncloH Coahlera Check . Money Order or l'eraonol Che<k . Allow I~ 
day• for delivery. 2 to 7 doya for phone ordera , I day upren mo ill 
VISA-MASTER CARO - We Ship C 0 .0 lo US Addresses On ly 

PRDTECTD 

ENTERpRIzEs (Wt LOVI ou.- CutTOMlllll 

IOX HO, IARRINQTON, ILLINOIS 80010 
Phont 3121312·1244 to order 

COM-STAR PLUS+ ABCDEFGl-t J: ..::Jt<L.MNDPGIR•TUVW>CVZ 
Print Example : .-BCDEFGtU'11<L.MNDPQR8TUWXVZ :I. 23415678•0 



EXPAND YOUR VIC-20 

TO COMMODORE-64 POWER! 


FOR0!69°0 

(PLUS A FREE $29 .95 CARTRIDGE GAME) LIST PRICE $159.95 

Just plug in the 32K RAM MEMORY EXPANDER and you have as much usable programming 
memory as the Commodore-64 computer!!! This 32K RAM EXPANDER CARTRIDGE gives 
your VIC-20 computer 9 TIMES MORE PROGRAMMING POWER!! 

5 YEAR WARRANTY 

MASTER 
CONTROL 
SWITCHES 

FEATURES 

• Allo ws Fu ll 32K Memory Expands ion 
• Separate Enab le Swi tch for each BK Block 
• Gold Pla ted Contacts 
• Premium Grade Components 
• Fully Tested and Burned In 
• 5 Year Warranty GOLD EDGE ~ 
• Complete Do cu mentationCONNECTORS~ 

1/2 PRICE EXPANSION SALE!! 
LIST SALE 

3K Ram Expander . ... .. . $ 39 .95 $19.95 
8K Ram Expander (2 'h times more power) $ 69.95 $34 .95 
16K Ram Expander (4 t imes more power) $ 99.95 $69.00 
32K Ram Expander (9 times more power) 

(PLUS $29.95 FREE GAME CARTRIDGE) $149.95 $79.00 
3 Slot Expander Board - Swit ch Select able $ 49.95 $29.95 

WE LOVE OUR CUSTOMERS! 

Add $3.00 lor shipping . handl ing and insurance . Illinois residtmls 
please add 6 "/, ta x . Add $6 .00 far CANADA. PUER TO RICO . HAWAII . 
ALASKA. APO -FPO orders . Canad ian orders mus! be in U.S. dollars. 
WE DO NOT EXPORT TO OTHER COUNTRIES . 
Enclose Ca shiers Check . Maney Order or Personal Check . Allow 14 
days for delivery . 2 to 7 doys for phone orders . 1 day express mail! 

VISA -- MASTER CARD - C.O .D. 
Na C.O .D. ta Canada. APO -FPO. 

PRDTECTD 

ENTERPRIZEs 1WE LOVE OU R CUSIO... ERS• 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 



COMMODORE-64 or VIC-20 

A VOICE SYNTHESIZER • 

W MAKEYOUR 

COMPUTER TALK s goo 
VOTRAX BASED • 5 

HARDWARE • ONLY . 

You can program any words or sentences • Adjust volume and pitch • Make adven ­
ture games that talk • Real sound action games • Make customized talkies • (Demo 
disk or tape included) •Requires Speaker 

•LOWEST PRICES• 15 DAY FREE TRIAL• 90 DAY FREE REPLACEMENT WARRANTY 
•BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL• OVER 500 P"OGRAMS •FREE CATALOGS 

COMMODORE 64 

80 COLUMN BOARD 

FORONL~99°0 
Now you l:an program 80 cotumns on the screen 
at one time! Converts your Commodore 64 to 80 
columns when you plug in the PROTECTO 80 
Expansion Board. List $199.00. Sale $99.00. 

Includes 4 Slot Expander and can be used with most existing software!!! 

WE LOVE OUR CUSTO.,ERS 
Add $3.00 for shipping . handling ond insurance. Ill inois residents 

please odd 6 % tax . Add $6.00 for CANADA, PUERTO RICO. HAWAII , 

ALASKA, APO-FPO orders . Canad ian orders must be in U.S. dollars. 

WE DO NOT EXPORT TO OTHER COUNTRIES. 
 PRDTECTD 
Enclose Cashiers Check , Money Order or Personal Ckeck . Allow 14 

days for del ivery . 2 to 7 days for pkone orders, 1 day ex press moil ! 
 ENTERPRIZES (WElOVEOURCUSTOMERS1 

VISA - MASTER CARD - C.0 .D. 
BOX 550, BARRINGTON, ILLINOIS I0010No C.0 .0 . to Canada . APO-FPO. 
Phone 3121312·52 .. to order 



label is P in Apple/Atari, but Figure 1 : Apple Screen Dlalogue 
what it displays is exactly, ab­
solutely, positively identical 
in all the monitors.) People 
with 6502's in their cerebral 
cortices may be able to deter­
mine individual flag statuses 
from a hex display, but it's a 
burdensome interpretation for 
the rest of us. Who can figure 
out whether $FB means the Z 
flag is set or clear? Not me, I 
can guarantee you. The table is 
a handy guide for interpreting 
that byte. With it, you can tell 
at a glance which flags are set 
or cleared in a given status 
byte, and just what each flag 
means. And that ability can 
be a golden key to better ma­
chine language programming. 

AC, XR, and YR show the 
contents of the accumulator, 
X, and Y registers, respec­
tively, at the moment the 

Step 7 As above.monitor was activated. They're 
labeled A, X, and Y in some 
monitors, but mean the same 
thing, regardless of the label. 

SP (or S) gives the value 
of the stack pointer, which is Step A As above.
yet another useful value that's 
beyond our present scope. Step~
The value will vary from time 
to time and from machine to 
machine. 

Stepping Through Flags 
Now that you've seen a description of the reg­
ister display, plus that handy table, let's use 
them to experiment with the important flags. Our 
experiment will have the dual benefit of making 
us more fluent in ML, and giving us practice 
using the register display. 

The program at the end of this article is an 
instructive, but do-nothing, ML program that 
occupies an innocuous comer of memory. From 
left to right, each line shows a memory address, 
the bytes held by it and maybe its upward neigh­
bor, and the mnemonic for the instruction that 
those bytes represent. The program's first seven 
lines set all the 6502's flags and registers to zero, 
then break to the monitor, where we can review 
their status. 

Single, Simple Operations 
The rest of the program is a series of single, 
simple operations, each followed by a break to 
1A2 COMPUTE! November 198A 

Step 6 ' 

*3"318: 69. <ltl 00 C9 02 00 oq- C>O 

*33008 
330A­ A=OO X=OO Y=OO P=30 S=FCl 

*330FG 
3313- A=OO X=OO Y=OO P=32 S=EA 

*33 18G 
3~1c- X=OO Y=OO P='i3~ S=.E4 

=-00 

the monitor. We're about to go through them one 
by one, and see what happens to the negative, 
break, zero, and carry flags . We'll leave V, D, 
and I for another day, for the reasons previously 
mentioned. 

Figures 1-3, the different versions for 
PET /CBM, Apple, and Atari, will be used to 
track our demonstration. Find the version which 
applies to you, and follow it as you read on. 

Steps 1-3. Our first step will be to put the 
ML demo program into memory. Do it now, by 
carefully following Steps 1, 2, and 3 of the 
appropriate version of Figure 1, 2, or 3. If you've 
never worked with ML before, don't worry-the 
process is easy, and we'll take you through it 
step by step. When you finish Step 3, come back 
here for further instructions. 

At the end of Step 3, the monitor should still 
be active, and your screen should be showing 
you its distinctive monitor prompt. You're now 
ready to run the ML demo program, which you 
do by executing your monitor's G command. 





DEBUG 
C<OO 

~Dt;:BUBStep 2 Put the programJnt11tmemoi.Yf 
by making entries exactly ;as C<C9 

shown. Press RETURN at the DEBUG DEBUG 
end of each line. 

Step 4 Type the G 3300 
command, then prer>s 
RETURN. When DEBUG 
appears, return to 
the text 

~-

Step 5 This and the follow - · 
mg steps are identical 
to Step 4, except for 
the numbers entered 
and displayed. 

Step 6 As above. 

Step 7 As above. 

Step 8 As above. 

Step 9 As above. 

Step A As above. 

Step B As above. This is 
the last step in 
our demonstration. 
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e <OO C< 02 

DEBUG 
C<OO c ··oo 

DEBUG 

G330F 

G :::31B 

Each monitor has its .own syntax 
for this; yours is illustrated in 
the appropriate figure. Monitor 
commands are fussy about 
spaces, etc., so pay close atten­
tion to details at this point. Now 
go do Step 4, which will start 
execution of the machine lan­
guage routine at address $3300. 
That routine will run until a 
BRK instruction is executed, at 
which point processing will stop 
and the monitor's register dis­
play will appear on the screen. 
When that happens, which 
should be immediately, come 
back here. 

Step 4. Study the register 
display, disregarding IRQ and 
SP, and observe that AC, XR, 
and YR are all set to $00. (Non­
Commodore people observe the 
same thing, labeled A, X, and 
Y.) Use the table to confirm that 
$30 means that all SR (or P) 
flags are clear, except for the B 
and the meaningless bit that's 
always set. Remember what the 
B flag is for, and it will be easy 
to see why it's set. Our program 
was designed to zero everything 
out, and it worked as it was de­
signed. So far, so good. (If 
things are not so good, you've 
made a mistake. Repeat your 
work from the beginning.) 

Nothing Has Changed 
Step 5. Now perform Step 5, 
and notice what has happened. 
The program has loaded $80 
(1000 0000) into the accumu­
lator, and the monitor AC dis­
play so indicates. Since the 
high-order bit of $80 is a 1, the 
computer set its own N flag. 
The program counter has ad­
vanced, but nothing else has 
changed. (If your stack pointer 
changed, never mind-the mon­
itor, not our program, changed 
it.) The BRK brought us back to 
the monitor. Simple, isn't it? 

Step 6. The LDA has 
loaded $7F (0111 1111) into the 
accumulator, setting N to match 
its highest bit. The register dis­
play shows the $7F, and proves 

http:programJnt11tmemoi.Yf


''M y dear, now that dinner is com­
plete, let's do something that will work us 
into a passionate, writhing, intellectual 
frenzy. My mind is swirling with words I 
cannot explain. Please spend the night 
with me and Compuzzler. ' ' 

C ompuzzler.rn From Uptown Software,rn Inc. The play. Once you've enjoyed these 70 puzzles, you can 
"5 O'Clock" software that's proper for any social en­ purchase 50 more at a time on additional disks. 
counter. Compuzzler. From Uptown Software. The first of 

Compuzzler. A strategy game based upon cross­ many new ways to fall in love with your computer. 
word puzzles. For people who have a love affair with Ask your dealer about the upcoming ational Com­
crosswords. And for those who have never enjoyed puzzler Tournament. And be sure to try our sizzling 
the thrill . Uptown Double-Crosticsni and Uptown Trivia.rn 

Compuzzler comes with 70 com petitive crossword For the dealer nearest you, call 1-800-824-7888, 
puzzles. You can play them by yourself. Or against Operator 584. (In Hawaii and Alaska 1-800-824­I~ 

one or more people. There are five different ways to 7919, Operator 584) 

Compuzzlcr. Uptown Doublc-Crostics and Uptown Trhfo © 1984 by Uptown Software. Inc. , Ca mi.ridge, MA. Versions available for Apple0 . Commodore 64T>4 and 

fBM 0 PC + PCjr computers. Apple is a registered trademark ofApple Computer. Inc. Compuulcr. Uptown Double-Crostics and Uptown Trivia developed by Wordwarc. Inc. 


http:Trivia.rn
http:ompuzzler.rn


that N is now clear, while all Figure 3: Commodore Screen Dlalogue 
other flags remain the same. 
Now do Step 7. 

Step 7. Putting $00 (0000 
0000) in the accumulator sets 
the Z bit, since zeros beget 
zeros. Notice how the PC is 
stepping right along with us~ 
and do Step 8. 

Step 8. $FF (1111 1111) is 
not a zero, so the zero flag is 
cleared. Its high bit is a 1, so the 
N flag is set. Move on to the 
next step. 

Step 9. The ADC instruc­
tion adds 1 to the accumulator. 
Like driving another mile when 
the speedometer reads 99999, 
this rolls the accumulator over 
to $00 (0000 0000). We can tell 
when this happens, because the 
rollover automatically sets the 
carry flag. The carry bit is often 
used in just this way, to tell 
when a counter has reached its 
maximum. In our example, Z is 
also set, since the operation re­
sulted in a zero. When you've 
absorbed those simple details, 
go on to Step A. 

Bump A Counter 
Step A. The last operation did 
not roll over the accumulator, so 
the carry bit was cleared. What 
it did was to add 1 to the zero 
in the accumulator, giving a re­
sult of 2. How on earth does 1 
+ 0 = 2? The answer is in the 
carry bit. An ADC adds its op­
erand plus the carry bit to the 
contents of the accumulator, 
then reconditions C based on 
the result. That's very useful, 
because often when a counter 
rolls over, we want to increment 
a higher-order counter, so noth­
ing gets lost in the counting. 
Many programs look for the 
carry bit, and bump a counter if 
it's set. Our own little program 
didn't go that far, but it did 
show us how such things can be 
done. Now do the next G. 

Step B. What's this? We 
compared a 2 to a 2, and the 
zero and carry flags got set. 
That's a special use of flags in 
comparing numbers. CMP and 
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Step l 	To activate the momtor, 
eyF_§?)'S 4J then pr¢'5f 
RETURN. (If you have a 
PET with original ROM, 
you must first load the 
monitor program from 
tapi;J _ _ ..•,,,,, 

Step 2 Type this command, then 
press RETURN. 

Step 3 You will see a display like 
this, but with different 
two-Qigit numbers. Care­
fully change them to 
these numbers by typing 
over them. Press RE­
TURN at the end. of each 
line. 

Step 4 Type the G 3300 com­
mand, then press 
RETURN. 
Wl:\t:?n this line appearsJ 
retW:n to the text. 

Step 5 This and the following 
steps are identical to Step 
4, except for the numbers 
entered and displayec;_i~ 

f~· ~ ~: 7' 

Step 6 As above. 

Step 7 N3 above. 

Step 8 As -above. 

;::~:·. 
~ 

Step 9 As ·above. 
~:-

Step A Asabove. 

Step B Asrai>ove, but whe~- flle 
registers display appears, 
type X and press RE­
TURN. Then go back to 
the text. 

SYS4 
~-

~~f 

PC IRQ SR AC XR YR SP 
. ; 0005 E62E 30 00 5E 04 FB 

. M 3300 33iF 

. . 3300 DB 18 A9 0(1 AA AB C9 FF .. 3308 00 A9 8(> 00 A9 7F 00 A9 

. . 3310 .Q(:!- QO A9 FF 00 69' P1 . 00 

.. 331 8 69 0 1 00 C9 o+ Ou ·oo 00 

. G 3300 
B* 

PC· lRQ SR AC XR YR SP 
3309 E.62E 30 00 00 od~FB.' 	 ~-

. G 3309 
B* 

PC IRQ SR AC XR YR SP 
• , 330 C ~ ~~~ BO 80 00, O~~ _ 

. G 330C 
E<* 

PC lf<Q SR AC XR YR SP 
330F E'62E .30 7F 00 00_56. ' ~ft-~ -

. G 330F 

B* 
PC IRQ SR AC XR YF: SP 

• ; 3312 E62E 32- 00 00 OO:-f 6 
~ ~~ -~r~ 
-~ ~ .-; 

. G 3312 
B* 

PC IRQ SR AC XR YR SP 
. ; 3315 E6:,ZE BO FF (I) (1() F6 

--:··!:<"' 
·<;.~~-~6~--: -­

. G 3315 

B* 
PC IRQ SR AC XR YR SP 

331 8 E6~E 33 00 0(1 00 F6. ' 

. G 3318 
E.I* 

PC IRQ SR AC XR YR SP 
3318 E1:>2E .30 02 00 00 F4 

• G 3318 

B* 
PC IRQ SR AC XR YR SP.. 331 E E62E' 33 02 00 00 -F 4 



LET'S CLEAR UPA 

'BASIC' MISUNDERSTANDING 


ABOUT COMPUTERS. 

schedule. Whether you'reYOU DON'T HAVE TO a novice or a n experienced 
end user, CompuTutor is a 
persona l instructor, a priva te 

BE INTIMIDATED BY 
YOUR COMPUTER 

coach anyt ime, as close as
ANY LONGER. your videocassett e recorder. 

If you're having a misunder· WE'RE TEACHING YOUR 
standing wi th your computer, FAVORITE PROGRAMS 
it's proba bly not you r com· ow popular soft wa re for 
pu ler's fault. It 's the compli ­ yo ur personal computer 
cated owner's manual or soft ­ doesn' t have to be compli­
ware instructio ns that a re cated. We've made 
hard lo comprehend. But CompuTutor for the most 
now you can learn looper­ popula r business a nd home 
a te , program a nd use soft­ computin g prowams avail. 
ware easier a nd fas ter tha n able for your machine: 
ever. 

" Using Your Machine" gets 
INTRODUCING you started from assem bly
COMPUTUTOR'" or hook-up , to learning to 
CompuTutor. is a rema rkable operate you r machine a nd 
seri es of 90.minule plain its disk opera ting sys tem . 
language computer tutorials You'll evt:n wri te a short 
on pre·recorded video· program in " BASIC" 
cassette. It will ma ke learn· language.
ing to operate your personal 
computer a matter of hours, 

rather than days or weeks. No more wading through complex 

in struction manuals . 


NOW YOU'RE IN CONTROL 
CompuTutor is designed specifi cally for the IBM '- PC . Apple · 
I le. the Radio Shack · TRS.80', Model 4, and over fort y com· 
patibles. It differs from manuals a nd other on· di sk or on-ta pe 
tutorials in three very important ways. First, CompuTutor pres· 
enls clear, " non-computerese," slep·by-step instruction. You' ll 
learn speci fic informa ti on a bout your machine, rat her than 
ca tch-all generaliza tions. Second, CompuTutor is both enter­
tai ning a nd imaginative. And third , CompuTu tor's self-teaching 
technique a ll ows you the 
convenience of learning al 
vour home or office. Your 
;_. orktime a nd pace can be 
set to your individual need , 
ra ther tha n a classroom 

" Using Word Processing" ­
WORDSTAR . and SuperSCRIPSIT'" shows the use a nd 
a pplicatio n of popular word process ing programs currentl y so ld. 

"Using VisiCalc " 'teaches basic properties ;md a pplica tions of 
VisiCalc, the electronic spread sheet. 

"Using Data Base Management" -dBASEll', dBASEIII ' " 
and Profile 4 ' ", teaches the most popula r of the relational data 
base programs currently sold . 

CompuTu tor makes the best softw are for your personal compu ­
ter perform even better. because we've made it easier to lea rn 
a nd understa nd . A ft er a ll. isn't tha t the bottom line? - ­

WHAT YOU CAN DO RIGHT NOW 
Get the most ou t of your personal computer. Start with the right 
learn ing sys tem! CompuTuto r, the power of simplici ty. 

To find out more, as k your computer dealer or contac t J im 
Brown, Director of Sales/Marketing, Embassy Home En ter­
tai nment , 1901 Avenue of the Stars , Los Angeles , Ca lifornia 
90067. 

The Plain Language Video Tutorial 

Marketed Exclusively by EMBASSY HOM E ENTERTAINMENT' 
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• 

• 

• 
 IBM 

M AI 
General Ledger.... ..... .. ... ... .......... CALL 
Accounts PAya.ble ...... .................CALL 

~SANVO 

Accounts Becelva.ble.............. .... CALL 

li:SC PRDrTJlllB Payroll •..... .... .. .... ...... .. .......... ......CALL 


NEC 2060.. ... ... ..... .......... ... ...... 8899.00 
 Inventory ·-································ CALL• data systems 

• 
NEC 3660.. ................ ............ $ 1699.00 MICllOPllO 


T ANDON WordSta.r Professional Pa.ck ..$339 .00 MCB 
 880 .. .. . ... .. . ... .. ..... . $ 699. 

51;, .. 320K Floppy .. ... ....... ...... $ l89.00 M I CR OMIM PC COMPATIBLE M BC BB0-2 ... ... . ...... . ... .. $749 . 


VIBI CORP R:Ba.se 4000 .......... .. ...... .. ....... . $279.00 16 BIT SYSTE MS 
 MBC SS8 .. .. .. . .. ...... ....... S9 4 9 . 

Vis lCa!c IV.. ... $1 59.00 MULTIMA T ll INT . Call for price a nd configurations MBC 558 .2 .. .. ..... ... .. ... $1099. 


• 
VlslWord + .. ... ... .. ................. $ 249 .00 Multi Mate .. . .... ....... . $ 289.00 

Vllfl-on 'Serles· ... .......... ..... ... ....... CALI; JIICBOSTln' 

Optical Mouse ....... ... .. .. ..... ... ... 8189.99 Crosstalk ............................. .... 8106.00 


JIIOBOSOl'T 
 APPLE
IDEAaaoci a tea MultiPlan .. ................... .......... Sl39.00 APPLJI Ile STAJlTllB PACK APPLl!I II
5MB to 45Mll Hard drives with 64K AJ)ple. Ile . D.l.Sk Drive &! Con· e ....... . .... .. .. . ... ...CA
ABBTOli-'l'AT:a 

• 

rem ovaole CarL. back up as l ow as .... 
 Fra.mework.......... ... ... . ...... ... .... $399 .00 trailer, 80 Column Card. Monitor APPLE IIc .... .. . . .. . ... .. ...... . CA 

$ 1399.00 cBASE Il.. .. ...... upgrade .......... $ 149 .00 II & DOS 3 .3 .... . . .. ....... ... .... CALL M a cINT OSH... ...... .. . .... . .. .. CA 

A ST R !lB!lARCH dBASE II .. . . ........... .............. $299 .00 


Six Pak Plus.... . ... from ........$ 249.00 dBASE Ill .. .. ... .. ...................$399 .00 


• 

Combo Plus Il.. ......from ...... .. $279.00 Friday! .. . .. .. .. .. ..... .. ........... $ 179.00 MONITORS 

Mega. Plus... ........ from ........... $ 299.00 IUB 

110 Plus .............from... ........ .. 8139.00 EaeyWrlter n ..... ....................8249.00 AJID:aJC BAICATA 


QUADllAJI EasyBpeller ...................... .. ..... 8119.00 300 Green ........... .. ....... ........... 8129.00 80-100 Oolor..... .. .... .........•.... .. 8269 

Quadllnk 64K............. .... ........ 8479.00 EaeyFUer .. ..... ... .. ... .............. ... 8229.00 300 Amber......•... .. ...•.. .... .. ...... 8149.00 80-1000 Green........ ........ ...... .. 8129 


• 
Quadboa.rd li.. ...a.s low a.s ..... $309.00 OOJllTIJrBSTAL BOl'TWAB:a 310 Amber IBM Plug.............8169.00 BA·lOOO Amber. ............. ... ..... 8139 
Quad 512 Plus .... as low a.s .... $269.00 !st Class M all/Form Letter......$79 .99 Color 300/au d lo ......................$269.00 T AXAN 
Quadcolor I ... $ 219 .00 Home Accounting Plus ... .... .. . ..$ 88.99 Color 500 ComposltelRGB/VCR$389.00 100 12" Green . ...... .. .... .... .. ... $ 125 
Chronogra ph .. ..... .. .. ........... ... $89.99 LOTUB Color 500 Hires(640 • 240) ..... $ 549 .00 121 IBM Green. .. . .... .... S149 

Parallel Interface Boa.rd .... ... . .. $89.99 Symphony . . ... ...... . $499.00 Color 700 Hlres(720 • 240) ..... $ 639.00 100 12.. Amber ...... .... . $ : 


• 
64K RAM Ch ips Klt .................$49.99 1·2·3 .. ... .... ........ .. .... ....... .... .. .. .. $31 9 .00 Color 710 Long Pbosphor ...... $ 679 .00 122 IBM Ambe r . . ....... $ 159 

BPI PBOl'llBBIONAL BOl'TWARll BMC 2 JO Color RGB ..$269 
Open Access .. ......... ..... ............ 8369.00 PC PlualThe Boss •... •..... .....•...........•. .$279.00 1201 (12 '" Oreen)........ ..... ..... .... 188.99 400 Med-Res ROB ...... ........ ..... 8319 

HATllB STSAPB:a 1201 Plus (1.2"' Green Hi·Res).896.99 415 HI-Res ROB .... ......... ....... ..8439 
Please (Data Base).............. .... 8269.00 Pile MAnager.. ..........................869.99 9191 Plus................................ $249.00 420 HI-Bes RGB (IBM) ............ $469 

• 
GOBILI.£ VBI 

SOFTWARE 1.2"' Green .•..... .. . " ···- ·· ··· ··· ····--·S68.99 Pi 1. "9"' Green. .... ... ...... ... ... ... .. . $99 
C·64 Ata ri IBM A pple 12.. Amber............... ... . ........... $ 95 .99 P i 2 , 12" Green ................. ... $ 119 

ELECTRON IC AR'IB SllC Pl 3, 12'" Amber...... . .. $ 129 
On e on One $29 .99 NIA $29 .99 $29 .99 JB 1206 Green ...... ........ .. ... ..... $ 109.00 Pi 4 . 9 .. Amber........ ............ ..$ 119 
Mu sic <:: on structton $29 .99 $29.99 $29.99 f2 9 .99 JB 1201 Green ........................ $1 39.99 1400 Color........ ....... . .... $269 

• 
Pin ball Construction $29 .99 $29 .99 $29 .99 29 .99 JB 1205 Amber.... .. ...... ..... ..... $1 49.99 QUA DRAM 
Cu t & Paste 1 39.99 139.99 139 .99 139.99 JB 1215-Cotor:: ... ............ ... .... . 1269.00 Quadchrome 6400 Color...... ... 1499
Ha.rd Ha.t Mack 27.99 27.99 27.99 27.99 JC 1216 ROB ........... ... .... .... .... 1429.00 ZBSITB 


INFOCOM JC 1460 Color........... ......... ..... 8369.00 ZVM. 122 Amber.. .....................899

Witness $29.99 $29.99 829 .99 9 .99 PRDrOllTOS GllAPBIOB ZVY 123 Green .. .. ............... ..... $89
Infidel 129.99 f29 .99 829.99 29 .99 

Deadline 29 .99 29,99 829.99 


• 
1229.99 MAX-12 Amber............. ......... 8199.00 ZVY 135 Color/RGB.. ... ... . ...... $469 

P!anetfall $29 .99 $29 .99 $29 .99 $29.99 . 2t<GlL. ..... .. .$489 .00 

Enchante r $29 .99 $29.99 $29.99 $29 .99 SR· 12 RGB .. .............. .............. $829.00 

Suspended $29 .99 $29 .99 $29 .99 $29 .99 

Sorce rer 829 .99 $29 .99 $29 .99 $29 .99 

Zork 1.2.3 ea $27 .99 $27.99 $27 .99 $27 .99 
 MODEMS 

• 
ATARISOFT 


NIA 834.99
Jous t4.99 ~34.99 AJrOBOB SOVA'rIOSMoon Patrol 4 .99 NIA 834.9 9 34.99 

Pole Position 834..99 NIA $34.99 34.99 
 Volksm.odem ......... .................... $69.99 J-Oat... ....... .............. ... ...... ...... ... $99 
PacMan $16.99 NIA $16 .99 16.99 Mark IL Ser!&l .... ......... ...... .... ... 1'19.99 C&L ......•............................. ... .. 8139 


• 
Ms. PacMan 134.99 NIA 134.99 134..99 Mar.I< VII (Auto Ana/Auto 01&1)$99.99 Smart Cat 103..... ............ ..•..•. $179 
Donkey Kong 34.99 B JA_ 34..99 34..99 Mark XII (1200 Baud) ............5269 .99 Smart Cat 103121 2 ..... ............ $399 

DYNATECH Mark TRS-80........... ..................$ 99 .99 AutoCat .... ..... ... .. ....... . $219 
Code Wr ite r $ 75 .99 $79 .99 $175 .99 $165 .99 9 Volt Power Supp ly .... . ... .. $9.99 2 12 Au t oCat .. .. .$549 

Vts iCorp HAY llB Apple Cat II .... . .... $249 

• 
V1stCalc $!59 .9 9 $139 .99 $159.99 $159 .99 Smartmodem 300.... ......... .... $ 199.00 2 12 Apple Cat ... . ..$449 

PFS: Sma.rtmodem 1200.. ...... .. ... ... .$499.00 Apple Cat 212 Upgrade... .. ....$259 

r9.99Write NIA NIA 189.99 mertma<Iem 1200B.... .•......... l'119.00 Smart ea.t Plua .. .. .......... . ........ $369 

NIA 79.99Graph NIA 89.99 Mlcromodem Ile .....................8269.00 ZJISITB 


Report NIA NIA $79.99 79.99 
Mlcromodem 100............ .... .... $299.00 ZT·l .................. ....... .... ............ 8339 


File NIA NIA $89.99 79 .99 
Smart Com ll.................. .......... 176.99 ZT-10 ................... .... ................ $309
NIA $16.99Solutions:• as low as NIA 816 .99 
Ohronogr&J!h .... .. .... ...... , .... .... .. J 199.00 ZT-11 ......... ....... ...... ... , .. , .. . ... ... 8369 


• 
'.!'RE LEARNING COMPANY 


Magic Spe lls $22.9 9 $22.99 $22.99 $22 .99 

Wol'd Spin ner $ 22.99 $22 .99 $22 .99 $22 .99 KOALA 

Bu m ble Gam es $22.9 9 $22 .99 NIA 
 $22 .99 
Add ition Magicia n $22 .99 NIA $22.99 S22.99 Atari (ROM ) .............$ 79.99 IBM .... . ... $99 
Reader Rabbit $24.99 NIA $24 .99 $24 .99 C-64 .... . .... .. .. ... .... ... ..... .. .. ..... .. .. $79.99 Apple/Franklin .. ........... $ 85 

· Call on Tit les 

• ((;@~!POD~~ ~Oil @~©~~ ----- canada east ...... ~ west VISAOntario/Quebec 800-268-3974 800-233-8950lS:K2J800-648-3311 Other Provinces800-268-4559• In PA call (717)327-9575In NV call (702)588·5854 In Toronto call (418) 82 8 -0866 

• 
OI'de Status Number;._ 327-9576Orde Status Number.: 588·565~ Order St.atus Number: 828-0866­

Customer Service Number: 327-1450P.O.Box 6689, Dept.105 2805 Dunwin Drive, Unit 3B, Dept.105 
477E.3rdSt., Dept.105 Wllllamsport,PA 1770Stateline, NV 89449 M1Ss1Ssauga, Ontario, Canada L5L1Tl 

• 
NoTls . o11epos1t"on e:e.D. orders-am:l"no wa1t1ng peMod-for certl:fted checks>or-money-orders. :Add-3% (rn1n1munr-S5)1;htpp1ng and handUni 
on all orders. Larger shipments may require additional charges . NV and PA residents add sales tax . All items subject to avaUabll lty anc 
price change. Call today for our cata log. 

http:l'119.00
http:01&1)$99.99
http:Hi�Res).896.99
http:ComposltelRGB/VCR$389.00
http:Quadboa.rd


-----

•BE8'F PRIGES • 
HOME COMPUTERS • 

-...~HE 


PB.Ill'.rEB.S 
AXIOX 

AT-100 Atari lnt.erface Prlnter$ 199.00 
AT-550 A tari Bldlrectlonal.. ..$ 319.00 
GP-lOO Parallel lnterface ......$ l89 .00 
GP-700 At a ri Color Prln ter ...$489.00 
GP-550 Paralle l Prlnt.er.........$269 .00 

BXO 
401 Letter Qu&llty............ .....$689.00 
BX-80 Dot Matrtx.......... .........$269.00 

0.ITOB 
Gorll a.nana... · ········· 
P rowrlter 8 510 P ......... .. ..........$339 .00 
Prowrl t e r 1550P ..................... $599.0 0 
AlO (16 cps) Son of Starwrl ter$569 .0 0 
Hot Dot Matrix ...... ........ .............CALL 
F l0-40 Starwr!t.er... .. ...... ..... . ..$94 9 .00 

l0·55 P.tin.tmaster............. ..$1249.00 
OOllUX 

ComWr!terll 

620 Letter Qual!ty...... ...... .....$949.00 
630 A:PI l>etter Quall 

DAISYWRITllR
2000 ..... ....... ..... .. ..................... $ 999.00 


llPSON 
RX-80 , RX-SOFT, RX·
FX-80. FX-100 ...... NE W .............CALL 

Cf"IBOO.............. ..... LOW __,........CALL 
JX-ao Color.... .. .. .. .....PRIOES.....CALL 

JVJtI 
6100 ... .. ... .... ... .. ............. .. .... .... $469.00 

l60L...... .. ..... .. ........... ..... .. .. .... $ 589 .00 
180L ......... .. . .. 
Sp iri t 80 

r/J"OW HEWLETT
a:/:.11 PACKARD 

410V.............. .............. $189.99 

41Cllt •••••••••••.•••••••••••••••• SH9.99 

HP ?lB...... ......... ............. ....1419.99 

HP l I C.. ....................................$ 62.99 

HP 12C ..................... ... ........... ...$ 92 .99 

HP 15C...................................... $ 92 .99 

HP 16C ......................................$ 92 .99 

HP 76D... ... .. ...... .... .............. .. ..$999.00 

HPIL llodule............... .. .......... ..198.99 

HPIL Cassette or Pr!nter.......$3B9.99 

Oard Reader...... ................ .... ..$143.99 

~~d 
Time Module .............................$ 63 .99 


maxell. 
Biii" 1(1)..1.. .. .. ..... .. .... ................. 

BIll .. JID-2 .......... .............. .........$28.99 

8" FD· l ....................... ..............$39.99 

B" FD-2 ..... ............................... .$49.99 


V!lll.JIATIM 

5 • .. SS/DD.. .............................. $26 .99 

5 1/•" DS/DD...............................$34 .99 


BIB 

5 1/4 " Dlsk Head Cleaner .. .... .. ..S l4 .99 


~

-------------"'--­
~ west 
IS:R2J800-648-3311 

In NV call (702)588-5654 
Orde Status Number

P.O.Bax 6689, Dept.105 
Stateline, NV 89449 

C-A-W-A-DTI\.J:llORDERS: :Al 

..$149.00 

~~~allty ..$149.00 

.......$1699.00 

IOO...........CALL 


lll'l'lO 

201 0/15/30 .............................. $ 749.00 

3510115/30 ........... ... .............. $ 1369 .00 

7710/l5/30 .... ........ ................ $ 1799.00 

PlmITlt.er .................................... CALL 


OXIDATA 

82, 83, 84, 92, 93. 2380, 2410..CALL 


OLYJIJILI. 

Compact 2 ........•... ........... ........$469.00 

Compact RO .. ,. ...... .. ...$499.00 

ESW 3000.... .. .. ... ............$ 13 99 .0 0 

Needlepoint Dot Ma t rlx .........$329 .0 0 


SMITH CORONA 

TP-1000 ................... .... .. .... ...... $449.00 

.Ti:act o eed.., .... .. .. ..... ... ........$.119 .00 


BILVml 1lDD 

800 Letter QU&Uty .................$379.00 


~~g ~~= ~:!:!;:::::::::::::::J::::gg
STAR 


Gemini !OX ........................... .$ 279 .00

G 

em!n1 15 X ..............$369 .00 

Serial Board ...... .. ... .. ..... .......... .. $ 75.00 

Radix 10...................... ...........$599.00 

Radix 15..................... ......... ...$699.00 


TOlllIBA 
1340 ..................... ............... .... $799.00 
1361 ....... ............ .... ...............$1369.00 

~~.J!!!AIDll'.l~lltAIL.l~AL~,_,_~~~~~~~~....~T.-....._~~~ 
120 P ...... .... ... .. . ........ ............... $469.00 

.. ....... .. .. $749 .00 130P . .. .... .. ................... $649 .00 
.......... ... . .... ........$ 259 .00 315 Color... .. ......... .. ...............$459.00 

NEC 
PC-elOl l'or\a'bl1 Computer...IM9.00 
PC-a221A Thermal Prlnters..$149.99 
PC-a2BlA Data Recorder.........$99.99 
PO-a20l-06 BK RAM Chips....$106.99 
PC-a206A 32K RAM eart1'1dgeS329.00 

SHARP 

PC-lBOOA . .. .. .......... .. .... $16B.99 

PC-12SOA. ........ ..... ........ . SBB.99 

C.B-125 Pr!nt.er/Oassette.........$128.99 

C.B-180 Color Print.er Cassett.eSl71 .99 

C.B·lBl 4K BAJl.............. ....... ..$29.99 

OE·lBB BK RAll... .... .... .. ......... .$49.99 


tlon Module .....~ 99 CB-18 BK RAM.. . ..... .. .....$134.99 

CE -600 ROM Lib rary ea .......... .$ 29 .99 


19.99 Elephant BV." S8/BD................$1B.99 

Elephant BV." SS/DD....... .. ......$17.99 

Elephant BV." DSIDD...............$24.99 

Elephant EMSP 8111 .................$34.99 


DISlrHOLD1lRS 
INNOVATIVll CONCEPTS 


Fllp·ln·FUe 10... .... .............. .. ......$ 3 .99 

Fllp-!n-FUe 50...........................$ 17 .99 

Fllp·ln·FUe 50 w/lock ...............$ 24 .99 

Fl lp·ln·Flle (400/800 ROM) .......$ 17 ,99 


~ 588·565 
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6 50 Interface .. ... .............. .. ......$139.00 

1010 Recorder........... .............. ..$69.99 

1020 Color Pr!nter...................$89.99 

102B Dot .Matr!X Prlnter........$229.99 

1027 Letter Quality Pr1nter..t289.99 

.1030 DJ.rect Connect .Jlodem..••t89.99 

10 50 Disk Drlve ......................$ 259.99 

64 Memory Modu le (600 )........$119 .9 9 

Touch Table/Software ................$B4.99 

Light Pe n/Software .... ... .. ..........$72.99 

CX22 Track Ball ........ ..... .. ........$39.99 


097 Atari Logo......... .... .......... $ '74.99 

4018 Pilot (Home).....................$B7.99 

40B Pilot (Educ.)..... ..................$99.99 

8036 At&rl Wr!ter....................$77.99 

B049 Vls!Calo.......... . ..... ............$79.99 


MEMORY BOARDS 
AT.&llI DrDVB 

Axion 32K.. .......................... ... .$49.99 QT Drive (Atar!)............... .... ..$379.00 
Axion 48K............................... .t74.99 ll.&Jr.& 
Axion l2SK....... .. .... ................$279.99 1000........ ............ .................. .. .$299.00 •

.&pple/J'ra•D..lr..w"---------~~_,.........-.~~~~ 
Ax ion 128K.... .. ..........$299 .00 AT-D2.. .. .. ........... ..... $369.00 
A xion 320K........ .. .. ........ .. . .. ..$849.00 AT-D4 .. ...... .. ........ ............. .. ...... $ 639.00 • 

(::commodore •a.u l'orta'bla.........:..........sase.oo 

CJIM 8031..... ........... ... .........1838.00 

CBM 6096 .......... .. ...................$869 .00 

CBM 9000...............................$999 .00 

Bl26·60....... ....... .. ... ........ .........S7B9.00 

80 3 2 to 9000 Upgrade ........ ...$499 .00 

2031 LP·Dlsk Drlve ................$ 299 .00 

S060 D!Bk Drlve............... .. ....$999.00 

B260 Disk Drlve............. .......$1249.00 

4023 Prlnter......... .. ......... ... .. ..$399.00 

B023 Prtnt.er............................ 689.00 

6400 :l!rlnter....... ..... .. .. .. ...11449.00 

Z·R AM ............ ... ... .. ................. $369.00 

Sil icon Offlce .................. .... ....$499 .0 0 

Th e Manager.. .... ......... .. .... ......$199 .0 0 

SoftROM.. .......... ..... ... .......... ..... $126 .0 0 

V!slCalc ............ .......... ............. $159.00 


XBD DISK D:&IVllB 

SDI Disk Dr!ve.......................$349.00 

SD2 Disk Drlve.......................$B99.00 


1':a01'1118IOSAL IOl"l'W.&Jlll 

WOrd ro 2 Plus .. .................... $159.00 

Word Pro 3 Plus ......................$189.00 

Word Pro 4 Plu s.'5 Plus each .$ 279.0 0 

Info ? ro ...................................$179 .0 0 

Ad mln lstrator .... ........ ... ... ...... .$39 9.0 0 

I'ower ................... .... .. ., ...... .. . ... .. $ 79 .99 


•-@~fPM ~T ~ ~ ~~ru&, ©]~@~~ __, 

canada 
Ontario/Quebec 800-268-3974 
Other Provinces800-268-4559 

In Toronto call (416) 828-0866 

Ord.er Status Number: 828-0866 


2605 Dunwtn Drive, Unit 3B, Dept.105 

MJssJssauga, Ontario, Canada LBLlTl 


CALL WHILE SUPPLlllS LAST 

600XL,BOOXL, 1800XL •CX30 Paddles .................... .. ........ $11.99 

CX40 Joystick.................... ........17.99 

4011 Siar Raiders......................$12.99 

4022 Pao llan...........................$1B.99 

4028 Defender...... .. .. ... ........... ..$32.99 


88..DJg,.Dug.....- ....................$32.99 
 • 

8031 Donkey Kong...................$32.99 

6034 Pole Position .. .. ..... .. .. .......$ 32 .9 9 

6040 Donkey Kong Jr..............$32 .99 

6043 Ms Pacm an .. .... ................$32.99 

6044 Joust ... ......... ... ... .. ... .........$32 .99 
 • 
8046 Pengo...... ............. ... ... .......$16.99 
80B2 Koon Patrol. ....................$32.99 
4003 .Aaaembler..................... ...$34.99 
SJ.aB llloroaoft. Basic I or n.....$64.99 
488 Oommuntc&tor n ..............$119.99 • 

DISK DRIVES 

FOR ATARI 
 • 

MCB 801 olor PrJnte ...... .....$499.00 
DPS 1101 Daisy Prtnter..........$4B9.00 
llagtc Voice Speech M'odule... ..$54.99 
Deak Organ!Zel' Lock................$49.99 •Vldiez Telooommunlcauona..............-'34 .95 


PRllCISION SOl'TWARE 

Superbase B4 .. .... ........... ...........$ 59.99 


PllRSONAL PllRIPHERALS 

Super Sketch Graphics Pad ....$39.99 
 • 

CB:M 84.. .......... .. . ......... .. . .....1199.00 
0 1541 Disk Drlve.......... .. .. .. ....$ 249 .00 
Cl530 Datase t te ........................$69.99 
Cl520 Color Prtnteo'Plotter....$129.00 
M-8 01 Dot Matrix Prlnter ......$ 219 .00 • 
CJ52B DQ Matrtx/Serlal... .. ,...$ 299.00 
01702 Color Mon.ltor...............1269.00 
01311 Joysttelt...... ....... ....... .........14.99 
Cl312 Pad.dles .... .. .... ....... ... .........$11.99 
01600 VIC Modem....................$69.99 •
01660 Auto Modem ...., . .. .. .$89.99 
Logo B4 .... .... .... ..... .....................$49 .99 
Pllot 64 .............................. .......$39 .99 
Word Pro B4 P lu s.. ...................$59 .99 
Ca le Resu lt 6 4 .... ......................$66 .99 •
Cale Result Easy ......................$39.99 


east 
VISA

800-233-8950 •
I n PA ca ll (717)327-9575 


-Ol'der St.atus Number: 327-9676 

Customer Bervtoe Number: 327-1460 


477E.3rdSt.,Dept.105 WUlla1118port,PA 17701 
 • 
rrces ubj ect :0 s1ilppfng , tax and cu rrency f1U ctua 1"""""-""" or "'x "",,...pr""="'°""'~ons. a',-"'""'"e "'ac = c g"""',....C'ana a . 

INTERNATIONAL ORDERS : All orders placed with U.S. offices for de liver y outside the Continental United Stat es must be pre-paid by cer- • 
tifled check only. Inclu de 3% (minim u m $5) shipping and h a n dUng. 

http:each.$279.00
http:11449.00
http:Prtnt.er
http:Print.er
http:eart1'1dgeS329.00
http:PlmITlt.er
http:Starwr!t.er
http:Starwrlter$569.00
http:Prlnt.er


the other comparison instructions don't store 
their results anywhere, but they do condition the 
N, Z, and C flags in a special way that facilitates 
branching after the comparison. Read up on the 
CMP, CPX, and CPY instructions for full infor­
mation on how they set the flags . 

We're now at the end of our flag-waving 
tour. If you kept with us this far, you're in the 
know about some elementary but important 
attributes of the processor status register, and 
you may have improved your knowledge of your 
monitor. Dig into those ML texts that you didn't 
understand last time, and you'll be surprised 
how easy they've become. If you're really feeling 
like an expert, come up with a branch instruction 
to take our program back to $3300. 

Machine Language Demonstration Program 
33!1!11! DB CLD 
3 3 !!>1 18 CLC 
33!!J2 A9 !11111 L. DA # $!11111 
33!!!4 AA TAX 
33!!'5 AB TAY 
3 3!1!6 C9 FF Cl'1P #$FF 3 :3 12 A9 FF LDA # $FF 
3 311!8 !21121 BRK 33 14 111!!1 BF:I< 
33!!J9 ?'9 811! L DA #$8 !21 33 15 6 9 !11 1 ADC t t$ !1! 1 
33!118 12!!11 Bm:: 33 17 lil!!J BRI< 
33!!JC ?\9 7F L DA # $7F 33 18 6 9 !1! 1 ADC # $111 1 
3 3 111E !1!11! BRI< ::::::3 1A !11 !!1 BF:K 
3 3!21F A9 12'!11 LDA #$ !2)!!1 3318 C9 (!J2 Cl'1P #$ !212 
3 3 11 121 111 BRI< 3 :310 121 111 BR I< 

le decodes two-digit hex displays of-the processor status 
register. Bold face indicates bit set; regtllar face, bit clear. 

SUPER FORTH 64' 
TOTAL CONTROL OVER YOUR COMMODORE·64'" 


USING ONLY WORD& 


MAKJNG PROGRAMMING FAST, Ft1N AND EASY! 

MORE THAN JUST A LANGUAGE.. • 

A complete, fully -integrated program development 1y1tem . 

Home lke. Fo1t Gome1. Graphics. Doto Acquisition. Busineu 


Real Time Proceu. Control, Communicotiom , Robotio, Sc.ientifK, Ar11f1ciol Intelligence 


A Powerful Superwt of MVPFORTH/ FORTH 79 + Ext. for the beginner or professional 

• 20 to 600 • fo\I Cr thon 8o'ic • SPRIT E-EDITOR 
• 1/ A x the programming rime • Accen o il C-6-t peripherals includ ing 4040 
•Easy full control of all ~nd, hi res. drive 

g~hia, color, •prire, planin g line & • Single d itk d rive backup utility 

circle • [)isk & Ca ueth.o bou:d . Disk included 


• Controllable SP LI T- SCRE EN Oitploy • Fvll d isk usoge - 680 Se~ 
•Includ es lntoroctive inte rpre tor & com pile r • Svppor1' a ll Commodore f ile types and 
• Forth virtual memo!)' Forth Vi rtua l d i1k 
• Full cur\or S<roon Edltor • Accen to 201( RAM underneatk ROM 
• Provision 	fo r application prog ram area s 


diitribution without licorning • Vectored kernel words 

• FORT H equivalent Ketno1 Routine1 • TRACE facility 
• Conditiona l Mocro Auombler • DECOMPILER facility 
• Meeh a ll Forth 79 sta ndard' • • Full String Handling 
• Source ureens provided • ASCII error menages 
• Compatible wi1li the book "Starting Forth" • FlOATING POINT MATH SIN/ COS & SQRT 

by le'<! Brodie • Conver\Otional user defined Commands 
• Accen 	to all 1/ 0 ports RS232, IEEE, •Tuto ria l e:.:omples provided. in uteniive 


includ ing memory & intertuph manual 

• ROMABLE code generator • INTERRUPT routines provide easy control 
• MUSIC-EDITOR 	 of ha rdware timers. a larms and devices 

• USE R Support 

SUPER FORTH t.4· "mo" SUPER FORTH 64' <omp·lod <odo 
powuful lhofl moil othe r compurirr lol'lguogeil b1tcotr1t1 mo1 1t compact 1hofl ••1tn 011 1tmb/~ code/ 

• SUPERFOATH6' • 

LI SPC____LOGO -- ­

PASCAL 

~ 

~ 


ASSEMBLER 

Power ol Languages Cons11uc1S 

lo\• •"-t od lo yo.,• loco lA SUPE RIO R PRODUCT Call: 
in every w a y! At o low 	 11-··· ,..,.,... oodon al.o(415) 651-3160 OCC• P'tdl-• d<Ol•d"-••'}'

.. . 

! 
0.-a'•·~~"'"' '"..'•d

p rice of only 

PARSEC RESEARCH ' "' ••..J•"" ......, '-'<l..4• 

Drawer l n 6, Fremont, CA 9.(538 
$96 

ffiCIC 
C-.-•iM .. VIC-101Mof~o arC.0 0 
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Copy Atari 400/800/XL Seriu Cartridgu to Diak~l!J~@ll' d~/f" 
and run them from a Menu_,__1~--.--... 

p :- ©lilll'O'" 
ATARI CARTRIDGE-TO-DISK COPY SYSTEM $69.95 
Supercert '8ts you copy ANY cartridge fot the Atari 4001800/ Xl Series to diskette. and thereafter run it 
from your cftSk drive . En;ov the convenience of selecting yoor favorite games from • "menu sc reen" 
rather than swappinQ caruidget in and out al your compuier. Each canridge copied by Supercart func· 
t ions ~nctly like tM original. Supercan includes: 
• DISKETTE with: 

CO PY PROGRAM · Coples the canrktge to a diskette (up to 9 eertridges will fit on one disk.l 
M ENU PROGRAM • Automattealty fl.Int and displays a menu prompting uMr for a ONE 

keys1roke Mtlection of any cartridge on the d"isk. 
• 	CA RTRI DGE: 

"Tricks" the computer Into 1hnking 1hat the o6ginal "copy protected " canridge has been 
inserted. 

To date there have been no problems duplicating and running all of the protected cartridges tha t we 
know of . However. FRONTRUNNER cannot guarantee the operation of all future cartridges . Supercart ls 
user-f riendly and simple to use and requires no modrfi:cations of your hardware. PIRATES TAKE NOTE; 
SUPERCART Cs not Intended for Rlegal copying end /or distribution of copyrighted softwrne. •.Sonyl11 

SYSTEM REQUIREMENTS: 
Atari 4001800 or XL Series Compute r I 48K Memory I One Disk Drive 

Availab'° at your compuler store or dlroct from FRONTRUNNER . DEALER INQUI RIE S ENCOURAGED. 
TOU FREE ORDER LINE: l24 Hrs.I 1-IQO...Ml..47IO /ln Nevada or for quoatlons Call : 1702:) 718-4eOO 
Pet10nal checks aUow 2·3 woek1 10 clear. M I C and VISA accepted. 
Include $3.50 1$7.50 Foreign orders! for shipping . 
FRONTRUNNER COMPUTER INDUSTRIES 
316 Calrtomia Ave ., Sui1e n12, Reno, Nevada El950'J - (7021 786-4000 

OtMr:s Mab Claims. ..SUPERCART 1716/ces copk:s!I/
ATAAlis • ....._ ofW-~- IN: 

Atari 1050 Disk Drtve s229111 Software ­ Accessories 

Ator11025 Printer s199911 

Atari 1027 Printer s259 
Commodore 1526 Printer S278 

MPP 1150 Interface 

MPP lOOOC 
Otrec'I connect MOdem 

Maxell MDl Disk eo.10 

s75 
s119 
s19111 

Monnesmon Tolly 
Spirit 80 Prinfer s259 eo.1• s13111Wolbosn Single Density 
N.E.C. 1215 
Color Monitor s225 Hes Modem II 

Oha eonnecr eommooors sea 
Postage Handllng Hardware $1 O- Foreign $14 - ~ottwore 54 

CALL 1·800·543·5500 
ASK FOR OPERATOR 525 

$\ Oho coo 

~= 
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INSIGHT: Atari 

Bill Wilkinson 

Comparing Printers 
After disk drives, probably the most frequently 
purchased peripheral for personal computer sys­
tems is a printer. But buying a printer is a lot 
harder than buying a disk drive. Usually your 
choice of drives is limited to the computer manu­
facturer's own unit plus a few produced by third­
party companies. And despite some slight 
differences, they all deliver similar performance. 

But printers are another story. There are 
hundreds of printers on the market for personal 
computers. Most of them can be made to work 
with your Atari. And they vary widely in terms 
of price, performance, features, and compatibility. 

One of the main differences between print­
ers is their printing speed. Usually this is mea­
sured in characters per second, abbreviated cps. 
By comparing the speed ratings, you can decide 
whether a certain printer is fast enough for your 
applications. But recently I discovered how 
misleading those speed ratings can sometimes be. 
It all started when those of us at Optimized 
Systems Software (OSS) began looking around 
for a new printer. 

To begin, let me tell you that we have a 
rather unique requirement for a printer: We 
needed a good, fast, reliable printer which we 
could hook up to any of several computers. And, 
of course, it had to be compatible with all our 
software: several languages, four different operat­
ing systems, and a couple of word processors. 

It is also time for a bit of history. For the last 
couple of years, our mainstay printer has been a 
venerable DEC LA-120 Decwriter. This is ac­
tually a printing terminal (remember, from the 
days of mainframe timesharing?) which operates 
via a serial RS-232-C connection at 120 cps. As 
reliable as this beast has proven to be, it has a 
few problems: Its print quality is marginal at 
best, without even descenders on lowercase let­
ters; because it uses a serial instead of the more 
standard parallel interface, much software simply 
will not work with it; although it is rated at 120 
cps, it is actually capable of only about 105 to 
110 cps when printing typical documents. 

At the time, the only other printers we had 
(or had significant experience with) were a Di­
ablo daisywheel (also serial, at 30 cps), an Atari 
825 (rated at 60 cps), and a C. ltoh Prowriter 

(rated at 120 cps). All had performed adequately 
(or, in the case of the Prowriter, more than ade­
quately), but all were too slow for our purposes. 

And, of course, software compatibility was 
another big issue. Our primary problem in the 
past had been that some of our computers 
transmitted a linefeed after a carriage return (for 
example, the CP /M based machines), while oth­
ers (our Atari computers) did not. We were well 
aware, also, that more problems would be com­
ing as we acquired more software and wanted 
more capabilities. 

Instantaneous Vs. Continuous Speed 
For the sake of compatibility then, the first 
printer that came to mind was the Epson MX-80. 
Why? Simply because it is used on so many ma­
chines with so much software. Yet we immedi­
ately rejected the MX-80. Rated at only 80 cps, it 
is simply way too slow for our applications. 

So we started looking for a fast printer which 
would be largely compatible with the MX-80. To 
make a long story short, we bought an Epson 
FX-100, a wide-carriage version of the FX-80. 
Imagine our surprise when this printer, rated at 
160 cps, was only marginally faster than the 
Prowriter and actually slowe.r than the Decwriter! 

It turns out that with few exceptions, the 
printer speeds published by manufacturers and 
often faithfully reported by magazines are the 
maximum instantaneous speeds of which a ma­
chine is capable. This instantaneous speed rarely 
correlates to the actual number of lines a printer 
will produce in a minute. 

What's more, even those companies which 
do admit that speed ratings are maximum values 
employ other claims to suggest that their printer 
is faster than the competition. For example, many 
claim that because their printers are bidirectional 
or logic-seeking, they are faster than the old­
fashioned machines which print in only one 
direction (unidirectional) . 

Let me describe how the FX-100, for exam­
ple, prints a typical program listing. First, it re­
ceives and prints a line (say, 50 characters), 
moving the print head from left to right, stop­
ping at the end of the line. Then, it receives the 
command to print the next line (say, 70 charac­
ters). It moves the print head to the seventieth 
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column, stops, advances the paper to the next 
line, and prints backward from right to left. If the 
next line is indented (mine often are), it goes 
through the same sequence of stopping, moving 
the head, and advancing the paper once again. 

But stopping, starting, moving paper, and 
starting again all take time. A lot of time com­
pared to the actual printing time. Printers like the 
Prowriter, on the other hand, contain an internal 
buffer which they use intelligently. After printing 
a SO-character line, it checks to see where the 
right end of the next line needs to be and auto­
matically continues to move the head to that po­
sition. One stop-and-start sequence eliminated. 
The results? See for yourself in the following 
chart, which records the time it took for three 
different printers to print the same moderate­
length program listing: 

Printer Rated Time Approx. Actual 
Speed (cps) Required Speed (cps) 

Decwriter 120 6 min 30 secs 110 

Prowriter 120 7 min 45 secs 90 

FX-100 160 7 min 30 secs 95 


Oh, yes. Did I forget to mention that the 
Decwriter has no logic-seeking and prints uni­
directionally only? That's a lot of stopping and 
starting. Sometimes raw power can accomplish 
what "logic" can't. 

Throughput: True Speed 
Well, I would like to report that we ran out and 
bought 30 or 40 different printers and tested 
them, too, just so I could bring you a full 
comparison chart. But our budget at OSS won't 
stretch that far . 

I did, however, go to several dealers and in­
formally time the speed of various printers. Since 
I had a couple of reference points (the speeds of 
the Prowriter and FX-100), it wasn't too hard to 
get a fair idea of true throughput figures: the 
printing speeds they could actually sustain. 

Then I discovered another trick used by a 
few manufacturers. Many printers are capable of 
two or three (or more) character widths or fonts 
(typically 10, 12, and 17 characters per inch) . It 
seems to me that at least a few printers are rated 
only for their smallest (and hardest to read) fonts. 

Luckily we had an understanding dealer 
who allowed us to "trade up" our FX-100. And 
what printer did we then buy? Actually, we 
ended up buying two. 

Because of our need for a printer capable of 
using the vast library of MX-80-compatible soft­
ware, we got an Epson MX-100 (simply a wide­
carriage MX-80). We have been very happy with 
it, though I am sure any of several MX-80­
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compatible printers would have done as well. 
True, the MX-80 is slow. But its throughput rate 
seems to be around SO to 60 cps, which is 
respectable compared to its rated speed. 

Because we needed speed, though, we dis­
regarded MX-80 compatibility for our other new 
printer, an Okidata 23SO (the model number 
seems to reflect its retail price). It is rated at over 
300 cps and surprised us by performing our little 
speed test in 1 minute SS seconds, for a through­
put rate of over 360 cps. However, sometimes it 
gets too hot while printing long listings and stops 
to wait for the head to cool off. Even so, it prob­
ably has a throughput rate of 300 cps or more. 

So, did you learn anything from our experi­
ences? I sincerely hope so. 

When shopping for a printer, ask to see a 
demonstration of its speed. Many printers per­
form better with uniform-length lines (such as 
those produced by a word processor), so ask to 
see a program listing also. And make your own 
time trials. 

Judge the print quality for yourself. Ask 
about replacement ribbon costs . (We found one 
printer that worked only with carbon ribbons . 
$$$$! But if you need good print quality, it might 
be worth it.) 

Above all, be certain a particular printer is 
compatible with your computer and software. 
Few things are worse than saving $50 on a 
printer only to find out you have to spend an­
other $100 because your current word processor 
isn't compatible with your new printer. 

Of Memory And Machines 
We've received a few letters recently on seem­
ingly different subjects, but which all relate to 
what is obviously some confusion and un ­
certainty about the Atari XL computers . Let's ad­
dress these letters and, at the same time, shed 
some light on the workings of these little gems. 

First, Jacqueline Patton of San Antonio, 
Texas, asks whether she is " stuck with a problem 
computer [1200XL] and an unreliable disk drive 
[Atari lOSO]." We'll discuss the 1200XL's 
compatibility problems in a moment. First, a few 
words about the lOSO. 

I have not personally observed the lOSO to 
be any more or less reliable than any other drive 
on the market. Disk drives, in general, tend to be 
like automobiles: Sometimes you get one which 
goes 100,000 miles with no maintenance, and 
sometimes you get a lemon, but most often you 
get one which will last a reasonable time with 
reasonable care and regular checkups. This is not 
surprising: Disk drives and cars are both 
mechanical nightmares, subject to extremely 
close manufacturing tolerances and acute ma­
terial stresses. 



If the 1050 has a problem, it may be simply 
that it cannot read all of the more strangely pro­
tected software disks that are flooding the mar­
ket. There are antipiracy measures in use today 
that try the limits of many drives and their 
controllers. Yet most programs will load fine on 
any good Atari-compatible drive, including the 
1050. 

My objections to the 1050 are centered 
around only one point: Although every other 
Atari-compatible drive manufacturer has com­
plied with the Percom-standard double-density 
format (derived in turn from Atari's defunct 
double-density 815 drive), only Atari chose to be 
different. Further, Atari 's method gives you a 
maximum of 128K bytes per disk. The others get 
180K bytes. There is no excuse for this. It results 
from Atari's typical blindness when it comes to 
outside vendors. 

All this does not mean the 1050 is no good. 
It just means that, on a bytes per dollar basis, it 
is overpriced. 

Use Your Options 
Another letter, from Shahid Ahmal of London, 
England, was actually a complaint to OSS about 
the fact that some programs (including our disk­
based MAC/65) would not load and run properly 
on his 800XL. The pr:oblem is that these pro­
grams require you to remove the BASIC cartridge 
before booting up-impossible on the 800XL and 
600XL, since the BASIC "cartridge" is built into 
the newer computers as a standard feature. His 
solution was to write a program which switched 
off the built-in BASIC, changed RAMTOP, and 
closed and reopened the screen driver. 

Whew! I am impressed. Doing all that in the 
proper order is not easy. But there really is a 
much simpler way. 

This discussion applies only to disks contain­
ing programs which do not use Atari BASIC. Ob­
viously, such things as assemblers, compilers, 
and utility programs fit this category. Not so ob­
viously, many game disks will not run if Atari 
BASIC is present. In any case, if you own an 
800XL (or, I assume, a 600XL with expanded 
memory), and the directions for a disk or pro­
gram tell you to remove your BASIC cartridge, 
try this: 

Tum on power to all devices except the com­
puter. Insert the disk you wish to boot. Push and 
hold down the OPTION button. Turn on the 
computer's power. When the disk starts to load, 
you can release the OPTION button. 

This has the effect of disabling the built-in 
BASIC. Atari 's manuals tell you all this. But they 
don't emphasize enough that you should try this 
with any disk/program if it otherwise doesn't 
work. And they don't tell you about the 

OPTION button when used with the Translator 
Disk. "What's that?" Glad you asked .. .. 

I have mentioned the Atari Translator Disks 
before in this column, but only part of what I'll 
add is repetition. 

If you own an Atari 1200XL, 800Xl, or ex­
panded 600 XL with a disk drive, run-do not 
walk-to your nearest Atari users' group and 
purchase (usually for about $10) the pair of Atari 
Translator Disks . (You may still be able to get 
them from Atari directly.) 

The instructions tell you to boot the version 
A disk first, wait for it to give you a message, in­
sert your otherwise unbootable disk, and push 
the SELECT key. If that doesn't work, you are 
supposed to try the version B disk. (Both disks 
actually load an old Atari 800-style operating 
system into your XL machine's memory, thus 
hopefully assuring compatibility with programs 
that rely on the older operating system.) 

What the instructions don't say is that you 
may also need to hold down the OPTION but­
ton . Why? Because otherwise, good old Atari . 
BASIC is still there, messing up the memory 
address space. 

Six Ways To Boot 
There are, then, no less than six ways to try 
booting a disk on an XL machine: with or with­
out holding down the OPTION button alone or 
in combination with either of the two Translator 
D'isks. This sounds like a real pain, but once you 
find the method that works with a given disk, 
you can write it down for future reference. 

I should note that all of these methods still 
result in compatibility with only about 97 percent 
of all software (85 percent of heavily protected 
software). Is there anything you can do if your 
favorite piece of software won't boot using any 
of these methods? Yes, two things. 

First, you can write, phone, telex, or other­
wise cajole and threaten the software manufac­
turer. I have said before, and I am sure I will go 
hoarse saying again, that I believe the 
responsibility for the lack of compatibility does 
not rest with Atari. No other manufacturer has 
ever produced a series of computers with as many 
changes and improvements as the XL line and yet 
maintained as much compatibility as has Atari. 

Second, you can try one of the commercial 
translator programs. I am aware of two at this 
time: XL BOSS from Allen Macroware and XL FIX 
from Computer Software Services. I have used 
neither, so I cannot comment on them. However, 
I recommend that to avoid unnecessary expense 
you should certainly seek verification from these 
manufacturers that the particular software pack­
age you want to use will work correctly with 
their product. 
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MAXIMIZE STORAGE CAPACITY 

ON YOUR ATARI 1050* DISK DRIVE 

WITH THE HAPPY 1050 MAXIMIZER™ 


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 
SOFTWAREN 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 
;J-4APPY._, Q5() .CONT~O~~EB"' , 

When used with the ENHANCEMENT or MAXI· 
MIZER allows writing on the fl ip side of disks without 
punching holes. Selects protection from writing 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 writing 
speeds. Plug in installation requires no soldering. May 
be used without ENHANCEMENT or MAXIMIZER 
with manual control of write protection. 

Discount prices through Dec. 31 , 1984: 
HAPPY 1050 MAXIMIZER complete ............ . ... $124.95 

MAXIMIZER to ENHANCEMENT UPGRADE . . .... $129.95 
(You must already have a Happy t050 Maximizer) 

HAPPY 1050 MAXIMIZER with factory Installed 
MAXIMIZER to ENHANCEMENT upgrade, same as 

WARP SPEED HAPPY 1050 ENHANCEMENT . .. . $249.95 
HAPPY 1050 CONTROLLER.. . .. . ....... . .. . . . .. . ... $49.95 

WARP SPEED HAPPY810 ENHANCEMENr 
for 81 O disk drive (supports high speed 
single density) .. .. ..................... . . . ......... $249.95 

Price above include free delivery In the USA. 

Californ ia residents add 6.5% sales tax. 


"Note: ATARI 1050 is a trademark of Atari, Inc. 

HAPPY COMPUTERS, INC. 
P.O. Box 1268, Morgan Hill, CA 95037 

(408) 779·3830 

And More Memory 
The commercial translator programs do have one 
interesting bonus: They give your XL computer 
an extra 4K of memory. Let's see why. 

The original Atari 400 and 800 computers 
had a lOK operating system and a 2K 
input/output space. Since the maximum RAM 
they supported was 48K, that left 4K unused in 
the total address space of 64K (unless you 
bought a third-party RAM board-such as those 
from Mosaic-which placed RAM in this unused 
space). The empty 4K was located at address 
$COOO (49152), just above the normal 48K RAM. 

When the XL computers arrived, .they sported 
more graphics modes, device downloaders, 
parallel bus support, self- diagnostics, and more, 
all of which pushed the size of the operating 
system up to 14K. Guess where Atari got the 
extra 4K from? Yep. No more "unused" space. 

However, the commercial translators effec­
tively emulate the original lOK operating system, 
leaving that 4K free again . But since an XL 
machine has 64K of RAM, the unused space be­
comes free RAM. If you are using a cartridge­
based program (even the built-in Atari BASIC), 
this isn 't a real big help. The 4K of RAM is still 
at address $COOO, above the cartridge address 
space. You could install machine language 
routines here, use it as a buffer for disk I/O or 
player/missile graphics, or even use it for any 
graphics screen up to the size of that of GRAPH­
ICS 7. But the average beginner will have a hard 
time using this space. 

On the other hand, programs which don't 
use a cartridge don't have this restriction. For 
example, if you use one of these translators to 
load VisiCalc into an XL machine, you'll gain 4K 
of valuable spreadsheet space. Try it sometime. 
~e~~ . 

And one more comment before we pause 
until next month: Since the Atari Translator Disks 
work much like the commercial translators, it 
may just be possible to modify them and gain 
the same 4K of RAM. I have not had the time to 
investigate this, but if any COMPUTE! readers 
discover anything in this regard, we'd be happy 
to hear about it. © 

To receive additional 
information from advertisers 
in this issue, use the handy 
reader service cards in the 

back of the magazine. 



MACHINE LANGUAGE 

Jim Butterfield. Associate Editor 

Stack Tricks 

The 6502 stack sits quietly in page 1 (typically 
addresses $01FA down to about $0140) and 
works behind the scenes. If you call a subroutine 
using JSR, a couple of entries push their way 
onto the stack; they pop back off when RTS is 
used. Everything is tidied up, and we don't need 
to think about the stack workings most of the 
time. 

Once in a while, however, we want to 
squeeze a little more performance out of the 
stack. We may read the stack pointer by transfer­
ring it to the X register with TSX, or even set it 
by transferring the other way with TXS. We may 
set up a dummy return address by pushing val­
ues to the stack before an RTS. Often such tricks 
are more trouble than they are worth, but some­
times they can be useful. 

A Subroutine Limitation 
An early 6502 text suggested that an easy way to 
pass data to a subroutine would be to place it on 
the stack. It can be done, but it's not easy; I tend 
to discourage this kind of coding for beginners. 

Here's the problem: You take one or more 
values and place them on the stack using the 
PHA (PusH A) command, then call a subroutine. 
The idea is that the subroutine can simply pull 
these values from the stack with PLA (Pull A) 
and use them, but that won't work. When the 
subroutine is called with JSR, the last two values 
placed on the stack are the subroutine return ad­
dress (to be exact, the address minus 1). So the 
pull command gets, not the data, but the return 
address. Annoying. 

There are a couple of ways around the prob­
lem, but they are clumsy. First, you can pull the 
return address (two bytes) from the stack and 
save them. Then the data bytes are pulled and 
saved. Finally the return address is recalled and 
put back on the stack. That's a lot of work. It 
would be easier to have the calling routine store 
the data somewhere. 

The second method is a little more workable, 
but still clumsy. If the stack pointer is transferred 
to the X register with TSX, we may now look di­
rectly at the stack as it lies in page 1. An instruc­
tion such as LOA $0100,X would look at the 
stack memory area, but would miss the real 
stack: The effective address would be of the first 

"empty" stack location. We'll have to climb a 
little higher to see the "live" stack. For example, 
LOA $0101,X would look at the last item on the 
stack; LOA $0102,X would look at the previous 
item, and so on. 

Back to our original problem. There's a byte 
of data on the stack, behind a subroutine call. 
We can read it with TSX followed by LOA 
$0103,X. But we can't remove it from the stack 
without setting up a loop to repack everything. 
We can also change this stack item with a STA 
command. When the subroutine returns, the 
main routine must pull the extra item back from 
the stack. 

It's often more trouble than it's worth, but it 
does work. A small example will illustrate. 

This routine prints a triangle of asterisk 
signs. There are better ways to do the job, but it 
does illustrate moderately advanced stack work. 

033C A9 01 LOA #$01 :start count at 1 
033E 48 PHA :pass to the stack 
033F 20 4B 03 JSR $034B :call print subrtn 
0342 68 PLA :get back the count 
0343 18 CLC 
0344 69 01 ADC #$01 :add one to count 
0346 C9 10 CMP #$10 :stop at 16 
0348 90 F4 BCC $033E :else do it again 
034A 60 RTS 

SUBROUTINE TO CHECK STACK 
034B BA TSX :get the pointer 
034C BD 03 01 LDA $0103,X :dig out the count 
034F AB TAY :put it in Y 
0350 A9 2A LDA #$2A :asterisk character 
0352 20 02 FF JSR $FFD2 :print it 
0355 88 DEY :count down 
0356 00 FA BNE $0352 :if more, go back 
0358 A9 00 LDA #$00 :carriage return 
035A 20 02 FF JSR $FFD2 :print it 
035B 60 RTS :quit 

Call the above program from BASIC with 
SYS 828. 

If you'd rather enter the program as BASIC 
DATA statements, the following program will do 
the job: 
100 DATA 169,1,72,32,75,3,104,24 
110 DATA 105,1,201,16,144,244,96 
120 DATA 186,189,3,1,168,169,42 
130 DATA 32,210,255,136,208,250 
140 DATA 169,13,32,210,255,96 
200 FORJ=828T0861 
210 READX 
220 T=T+X 
230 POKEJ,X 
240 NEXT J 
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250 IFT<>3911THENSTOP 
260 SYS828 

More Muscle 
Perhaps a more useful task for the stack is to 
streamline frequently used subroutines. For 
example, if there's a popular subroutine that I 
call a dozen times or more, it will be in my in­
terest to make the calling sequence as brief and 
easy as possible. 

Here's a common one. I often need to print 
various messages, and expect to use a subroutine 
to do it. The normal calling sequence would be 
to load the address of the particular message into 
a couple of registers- say, A and Y-and then 
have the subroutine use this address to print the 
message. This means that the subroutine will 
have an overhead of two instructions: the LOA 
and LOY before the call. The overhead might in 
fact be greater: I might need to save previous 
values in A and Y in order to continue my pro­
gram after the message is printed. 

Suppose I could do this: just call the sub­
routine, and leave the message itself behind the 
calling routine. I could flag the end of the mes­
sage text with a zero byte. Now, if I could make 
the subroutine smart enough to go after this mes~ 
sage, I could save a lot of setup coding. 

Not too hard. The subroutine would need to 
pull the return address from the stack and set it 
into an indirect address . The return address 
would need to be adjusted by a value of 1, since 
it has a built-in offset. Now the subroutine could 
walk through the message, printing out the 
characters as it found them. When it finds a zero, 
it's time to return; but we must adjust the return 
address so that we'll go to the address behind the 
message. All this takes a little careful work, but 
we can do it. 

More Complex 
Now let's make the task a little more com­
plicated. Not only do we want our subroutine to 
print the message located behind the JSR instruc­
tion; we want it to do this without affecting any 
registers-A, X, or Y. 

The natural thing to do is to push A, X, and 
y to the stack, using the sequence 
PHA:TXA:PHA:TYA:PHA; just before we return, 
we'll pull everything back and restore the orig­
inal register values. If we do this, however, we 
can't pull the return address from the stack, since 
it's buried beneath the new stuff we have just 
stacked. If we go this way, we must dig out the 
return address from midstack, using TSX and so on. 

This kind of coding has been seen in various 
application programs; it's not new and revolu­
tii:mary, just a little more careful work. 

Commodore is using this technique for the 
first time in the ROM of its new computer series, 
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the Commodore 16 and the Plus/4. You can 
track the coding in one of the machines by using 
the built-in machine language monitor. Start the 
disassembler at address $FB08 with command 
OFB08. You'll see code along the following lines: 

Save all registers to the stack: 
PHA:TYA:PHA:TXA:PHA 

Copy the stack pointer, and adjust it to match 
the return address: 

TSX:INX:INX:INX:INX 

Copy the return address to zero page, so that it 
can be used as an indirect address: 

LOA $0100,X:STA $BC:INX:LOA $0100,X:STA $80 

The indirect address in $BC and $BO is one too 
low, since a JSR return is offset by one. Add one 
to it: 

BUMP INC $BC:BNE PASS:INC $80 

Get a character-it will come from behind the 
calling JSR instruction. If it's zero, we're finished 
and go to EXIT: 

PASS LOY #$00 

GETCH LOA ($BC),Y:BEQ EXIT 


If it's not zero, print it; then go back to bump the 
address and get another one: 

JSR $FF02:INY:BNE GETCH 

Y will never reach 255 (no messages are that 
long), so the BNE is an "always" branch. If we 
reach EXIT, we must get the count of characters 
from Y: 

EXIT TYA 

Now we recompute the position of the return ad­
dress in the stack: 

TSX:INX:INX:INX:INX 

We add the count to the indirect address, and 
put the new return address directly into its place 
in the stack: 

CLC:AOC $BC:STA $0100,X 

LOA #$00:AOC $BO:INX:STA $0100,X 


And finally, we restore our three registers and 
return: 

PLA:TAX:PLA:TAY:PLA:RTS 

For many of us, this type of stack manipula­
tion is overkill. It makes programs hard to dis­
assemble for study purposes, and the memory 
saving on small programs is negligible. For that 
matter, what are you going to do with the few 
dozen bytes you save? 

Nevertheless, it can be a great coding con­
venience to allow a programmer to simply 
"drop" his data in line with the coding. This can 
save extra coding for setup, extra labels-and 
possible mistakes. 

And it can be satisfying and fun to know 
that you can get that extra ounce of control over 
the workings of your computer. © 



PROGRAMMING THE Tl 

C. Regena 

Algebra Tutorial 

Part 2 


Last month's column introduced "Algebra Tutorial," 
an educational program for students learning higher 
math. Part 2 presents the rest of the program listing 
and line-by-line explanation. 

You'll recall that "Algebra Tutorial" is intended 
for students who already have some knowledge 
of algebra. It assumes the student is familiar with 
terms usually introduced before binomial mul­
tiplication. (A binomial is a numeric expression 
of two terms.) Basically, the tutorial covers the 
multiplication of one binomial by another-such 
as (x+5) times (x+4). 

Last month's column included the program 
listing for lines 110 through 1300. Briefly, these 
lines redefine a few characters into special alge­
braic symbols (160-170); print a screen showing 
a comparison of binomial multiplication and nu­
meric multiplication problems (190-300); display 
the general form of the multiplication problem 
and its answer (310-460); present a problem to 
the student (470-950); print a screen showing 
numeric coefficients for the first term (960-1110); 
present a problem to the student involving nu­
meric coefficients ( 1120-1180 and the subroutine 
starting at 1960); and display a screen of infor­
mation about using positive and negative num­
bers (1190-1300). 

Picking up where we left off, lines 
1310-1320 (and the subroutine at 1880) give the 
student a problem which may contain positive 
and negative numbers and coefficients in the first 
term. Lines 1330-1520 are two more screens of 
final information. 

Helping Where It Is Needed 
One advantage a computer tutorial has over a 
textbook is that a student can work at his or her 
own pace, yet get immediate feedback. Random 
numbers make the problems different each time 
so the student doesn't just memorize a sequence. 
If the student has trouble with one section, the 
computer can repeat the section many times. On 
the other hand, if the student knows the subject, 
the computer can keep track of the progress and 
advance accordingly. 

Each time the student works on a problem, a 
flag F is set to zero. The student presses a key at 
each prompt. If the key pressed is incorrect, there 
is a low "uh-oh" sound, the flag F is set to 1, 
and the student must try again. For the numbers, 
the program won't continue until the correct 
numbers are pressed. On the + or - signs, 
however, the correct sign is printed and the pro­
gram continues. If the problem is completed 
without any errors, the student has the option to 
try another problem or to continue the program. 
If an error has occurred, the flag F will be l, and 
the student will be given another problem. 

The program from line 1530 to the end con­
tains subroutines which are used in several 
places. Lines 1530-1570 are the subroutine that 
checks if the ENTER key has been pressed. Lines 
1580-1610 are the subroutine for an incorrect re­
sponse-the computer plays an "uh-oh" sound 
and F is set to 1. 

Lines 1620-1680 play a prompting beep, 
blink a question mark while waiting for the stu­
dent to press a key, then print the key pressed. 
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The prompting is always done on the twenty­
third row, or the row just printed. The column C 
is specified before the subroutine is called. Lines 
1690-1730 play an arpeggio after the problem 
has been completed. 

Lines 1740-1870 contain the subroutine to 
get an answer. P$ is the string value of the cor­
rect answer. The numbers may be one or two 
digits, so this subroutine also determines the 
number of digits in the answer and where to 
place the prompting positions. CC and C arf 
variables used for determining the columns. 

Presenting Problems 
Lines 1880-2690 are the subroutine to present a 
problem to the student. The first type of problem 
(T = 1) is for positive numbers only, and the sub­
routine is entered at line 1960. For the second 
type of problem (T=2), the subroutine is entered 
at line 1880. SD and SE are the signs for the sec­
ond terms, D and E. SD$ and SE$ are the 
corresponding symbols. For the first type of 
problem, SD and SE are l, but for the second 
type they may be 1 or -1. 

Lines 1970-2020 choose the coefficients of 
the first terms, A and B, and the constants D and 
E for the second terms. Lines 2010-2020 make 
sure there will be a middle term in the mul­
tiplication. F is the flag for error checking. A$ 
and B$ are the string values of A and B, which 
are necessary for ease in printing. X$ is the vari ­
able in the binomials, which may be X, Y, or Z. 

Lines 2070-2110 print the problem. Lines 
2120-2600 print sections of the problem and get 
the student's answers. For each answer SS is the 
sign (plus or minus), C or CC is the column for 
the prompt and answer, and P$ is the correct an­
swer. SGN is a function used to determine the 
sign. SGN returns 1 for a positive number, 0 for 
zero, and -1 for a negative number. 

Lines 2700-2840 are the subroutine to get 
the student's answer for the + or - sign. When 
a sign needs to be chosen, a plus, minus, and 
question mark blink in position while waiting for 
the student's answer. The student must press the 
plus or the minus sign. If the answer is incorrect, 
a low "uh-oh" sounds, then the correct sign is 
printed. Both symbols are shifted. The student 
should use the LEFT SHIFT key to type these 
symbols to avoid an accidental FCTN + (QUIT). 
If you prefer to let the student press only the 
keys without SHIFf, change lines 2770 and 2810. 

Customizing The Tutorial 
Using the ideas in this program, you can design 
more subroutines to cover positive and negative 
first terms, alphabetic coefficients, alphabetic 
characters in the second terms, multiplying poly­
nomials, factoring, etc. 
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If you prefer to save the typing time and 
effort, you may have a copy of this program by 
sending $3, a diskette (please pack in stiff card­
board) or blank cassette, and a stamped, self­
addressed mailer to: 

C. Regena 
P. 0. Box 1502 
Cedar City, UT 84720 

Please be sure to specify the name of the pro­
gram and that you need the TI version. 

Algebra Tutorlal, Part 2 

1310 T=2 
1320 GOSUB 1880 
1330 CALL CLEAR 
1340 CALL SCREENC4) 
1350 PRINT "THERE MAY BE CASES WHEN 

1360 	PRINT :"THE MIDDLE TERM BECOME 
S ZERO" 

1370 	PRINT :"SO YOU DO NOT NEED TO" 
1380 	P R INT :"SPECIFY A MIDDLE TERM. 

1390 	PRINT::" X + 3";TAB<2'11l;"4X 
+ 211 

1400 PRINT" X - 3";TAB<20>;"4X ­
2" 

1410 PRINT " _ ____ ";TABC19l;" ____ _ 

1420 	PRINT "{ 3 SPACES}-~ ";TABC22l;" A 

1430 PRINT" X - 9";TABC19>;"16X ­
4 .. .. 

1440 GOSUB 153 0 
1450 PRINT "OTHER MULTIPLICATION" 
1460 PRINT :"PROBLEMS INCLUDE+ AND 

1470 PRINT :"NUMBERS IN THE FIRST T 
ERM" 

1480 PRINT : "AND ALPHABETIC CHARA CT 
ERS" 

1490 	PRINT :"FOR COEFFICIENTS. " 
1500 PRINT : : "THIS COMPLETES THIS u 

NIT" 
1510 PRINT :"OF INSTRUCTION.":: 
152!il STOP 
1530 PRINT ::"PRESS < ENTER > " 
1540 CALL KEY<0,K,S> 
1550 IF K<> 13 THEN 1540 
1560 CALL CLEAR 
1570 RETURN 
1580 CALL SOUNDC10 0 , 165,2> 
1590 CALL SOUND C100,1 3 1,2> 
1600 F=1 
1610 RETURN 
1620 CALL SOUNDC15 0 ,149 7 ,2> 
1630 CALL KEY<0, K,S > 
1640 CALL HCHAR< 23, C,6 3 ) 
1650 CALL HCHARC23,C,32) 
1660 IF S < l THEN 1630 
1670 CALL HCHAR<23,C,K> 
1680 RETURN 
1690 CALL SOUNDC100 , 262,2> 
1700 CALL SOUND<100,330,2) 
1710 CALL SOUNDC100,392,2> 
1720 CALL SOUNDC200,523,2> 
1730 RETURN 



1740 L=LEN(P$) 

1750 IF L=2 THEN 1770 

1760 CC=CC+1 

1770 C$="" 

1780 FOR 1=1 TO L 

1790 C=CC+ I . 

1800 GOSUB 162'11 

181 0 C$=C$&CHR$CK> 

182 111 NEXT I 

1830 IF C$=P$ THEN 

1840 GOSUB 1580 


1870 


1850 CALL HCHARC23,CC+l,32,L> 
1860 GOTO 1 77!21 
187 111 RETURN 
1880 SD=C-l> - <INTC2*RND)+1) 

1890 SD$="+" 

1900 IF SD=l THEN 1920 

1910 SD$="-" 

1920 SE=C-1> " <INTC2*RNDl+1l 

1930 SE$="+" 

1940 IF SE=! THEN 196 0 

195 111 SE$="-" 

196'11 CALL CLEAR 
1970 A=I NTC7*RNDl+1 
1980 B=IN TC7*RNDl+l 
1990 D= INTC7*RNDl+l 
2000 E=INTC7*RNDl+1 
2010 IF <A=BJ+CD=El=-2 THEN 1970 

2020 IF CA*E*SE=C-ll*B*D*SDlTHEN 19 


70 

203'11 F =0 

2040 A$ =S TR$CAl 

2050 B$=STR$(Bl 

2060 X$=CHR$(88+INT<3*RNDll 

2'1170 PRINT "MULTIPLY" 

2080 PRINT TABC19>;AS;X$;" ";SD$;" 


II; D 
211190 PRINT :TAB<19l;BS;X$;" ";SE$;" 

.. ; E 
2100 PRINT TABC18l;" _______ _ 
2110 PRINT:" ";STR$<E>;"*TOP";TAB< 

20>;X$~ 11 +,. 

2120 IF T=l THEN 2180 

2130 IF SE=l THEN 2150 

2140 CALL HCHAR(23,3,45l 

215111 SS=SE 

2160 C=l8 

2 1 7111 GOSUB 2700 

2 18 0 P$=STR$(A*E> 

'.2 19111 CC=19 

22'11'21 GOSUB 1 740 

2210 IF T=l THEN 2250 

2220 SS=SGN<SE*SD> 

2230 C=24 
22 4 111 GOSUB 2700 

2250 P$ =STRS< D*EI 
2260 CC=25 
2270 GOSUB 1740 

2280 PRINT TABC14>;" " " 
2290 PRINT 8$;X$;"*TOP";TABC1 3 l;X$; 


+{3 SPACES}";X$ 

2 3 00 P$=STR$CA*BI 

2310 CC=12 

2320 GOSUB 1740 

2330 IF T=l THEN 2370 

2340 SS=SD 

2350 C=18 

2360 GOSUB 2700 

2370 P$=STR$CBlDl 

2380 CC=19 

2390 GOSUB 1740 


2400 

2410 

2420 


2430 

2440 

2450 

2460 

2470 

2480 

2490 

2500 

2510 

2520 

2530 

2540 

2550 

2560 

2570 

2580 

2590 

2600 

2610 

2620 

2630 

2640 


2650 


2660 

2670 

2680 

2690 

2700 

2710 

2720 

2730 

2740 

2750 

2760 

2770 


2780 

2790 

2800 

2810 

2820 

2830 

2840 

2850 


PRINT TAB<11J;" ______________ _ 

PRINT TABC14); " ·'· " 

PRINT "ADD";TABC13>;X$;" + 

{3 SPACES}"; X$;" +" 

P$=STR$CA*B> 

CC=12 

GOSUB 1740 

IF T=l THEN 2500 

SS=SGN<A*E*SE+B*D*SDl 

C=18 

GOSUB 2700 

P$=STRS<ABS<A*E*SE+B•DlSD>> 

CC=19 

GOSUB 1740 

IF T=l THEN 2570 

SS=SGN<SD*SE> 

C=24 

GOSUB 2700 

PS=STR$CD*El 

CC=25 

GOSUB 1740 

GOSUB 1690 

IF F=0 THEN 2640 

GOSUB 1530 

IF T=l THEN 1960 ELSE 1880 

PR I NT : : "CHOOSE: 1 ANOTHER PR 

OBLEM" 

PRINT TABC10J;"2 CONTINUE PROG 

RAM" 

CALL KEYC0,K,S> 

IF K=49 THEN 2630 

IF K<>50 THEN 2660 

RETURN 

CALL SOUNDC150,1497,2) 

CALL KEYC0,K,S> 

CALL HCHAR<23,C,63J 

CALL HCHARC23,C,43) 

CALL HCHARC23,C,63) 

CALL HCHARC23,C,45) 

IF S<1 THEN 2710 

IF CK=43>+CK=45>THEN 2780 ELSE 


2710 

S$="+" 

IF SS=l THEN 2810 

S$="-" 

IF K=ASCCS$1THEN 2830 

GOSUB 1580 

CALL HCHARC23,C,ASCCS$)) 

RETURN 

END 


Maxell Floppy Disks 
The Mini-Disks-
with maximum 
quality. 
Dealer inquiries invited. CO.D's accepted. 

1 ~~:~!~5fREE (800) 235-4137 . 

[~)] ~ 
~ ~ 

1-~c~~,;, 
~·~.~u;:l~~r;hi's~:iJt~'~, 
8051543· 1037 
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IBM Personal Computing 

Donald B. Trivette 

Editor's Note: We're pleased to welcome a new col­
umn to COMPUTE! this month-Donald B. Trivette's 
"IBM Personal Computing." Trivette will be cover­
ing topics of interest to users of all IBM micro­
computers, including the IBM PC, PCjr, PC-XT, and 
Portable PC. (Much of the information will be useful 
to owners of compatibles, too.) Based in North Caro­
lina, Trivette is a freelance writer, author, and 
consultant whose work has appeared in such maga­
zines as INC, Business Computer Systems, PC 
World, and Softalk. He also wrote the "Getting 
Down To Business" column in COMPUTE!'s PC & PCjr 
magazine. From 1969 to 1981 he taught computer 
science courses and was the director of computing 
services for the University of North Carolina at 
Wilmington, and founded its Computing Center. His 
most recent book A BASIC Primer for the IBM PC 
(Scott, Foresman & Co.). 

Hard Copy Color Graphics 
There are two basic ways to generate a hard copy 
of the color graphics on your display screen: 
photographic techniques and color printers. 
Photography is ideal if you need a slide to 
project at a business meeting or presentation, but 
it requires special equipment and at least some 
photographic skill. That's why many people opt 
for the more direct method, color printers. 

One of two technologies is used to print a 
color image. The printer either sprays colored ink 
through a tiny jet onto the paper (ink-jet technol­
ogy), or it hammers the image onto the paper 
with a multicolored ribbon (impact technology). 
Although there are several IBM-compatible color 
printers made by independent companies­
including Quadram's Quadjet (ink-jet) and 
Centronics Data Computer's Model 358 (im­
pact)-this month we'll discuss the IBM Personal 
Computer Color Printer, Model 5182. It's a dot­
matrix impact printer that plugs into the parallel 
interface of a PC or PC-XT. (It also works with a 
PCjr equipped with a parallel interface, but not 
all software supports the Color Printer when at­
tached to a Junior.) 

The IBM Color Printer produces color print­
outs with a cartridge ribbon that has four bands. 
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If you need a hard copy of your color graphics, the IBM 
Color Printer can print at speeds up to 200 characters 
per second in eight colors. 

It works like the old two-band black and red 
typewriter ribbons, except the printer automati­
cally switches from one color to another and, of 
course, there are more colors. The Process Rib­
bon cartridge ($19.95) has yellow, magenta (red), 
cyan (blue), and black bands. By printing one 
color on top of another, it can produce four addi­
tional hues-orange, green, violet, and brown. 
For example, when yellow is printed over ma­
genta, the result is orange. 

The Primary Ribbon cartridge (also $19.95) 
is suitable for less colorful printouts. Its four 
bands are also red, blue, green, and black, but no 
overprinting is allowed. 

Finally, for everyday correspondence, you 
can buy an all-black cartridge ribbon ($12.95). It 
has automatic band shifting to extend the rib­
bon's life and snaps into place just like the other 
cartridges. 

The IBM Color Printer is more than just a 
dot-matrix printer with a color ribbon. It has 
three speeds for printing text in various qualities. 
At 200 characters per second (cps) the print qual­
ity is good enough for preliminary drafts, infor­
mal notes, and program listings. At 110-150 cps 
the dot matrix is printed more densely to im­
prove the character images, resulting in what is 
sometimes called correspondence quality. At 
30-40 cps the printing approaches letter quality. 
In fact, the dot matrix pattern is hardly visible 
unless you examine the characters very closely. 



Figure 1 : Text Samples Generated On The IBM Color Printer 

DATA-PROCESSING QUALITY: 
Printing Speed: 200 characters per second 
Print Head Travel: Bi - directional, one pass 
Printing Sizes: 10 characters per . inch (fixed mpacing) 

12 characters per inch (fixed/proportional spacing) 
17 .1 characters per inch I fixed/proportional spacing) 

TEXT QUALITY: 
Printing Speed : 110 to 150 characters per second 
Print Head Travel Bi-directional, one pass 
Printing Sizes : 1 0 ch a r act er s per i n ch ( f i x e d I proportional spacing) 

12 characters per inch (fixed/proportional spacing) 
17.1 cbu1ehrs per inch lfiad/prvportioial ~ 

NEAR-LETTER QUALITY: 
Printing Speed: 30 to 40 characters per second 
Print Head Travel: Uni-directional, two passes 
Printing Sizes: 1 0 ch a r act er s per i n ch Cf i x e d I proportional spacing) 

12 characters per inch (fixed/proportional spacing) 
17. l chraclers per i1c• (f iu"[rGllOrtiolll ..-iltl 

The IBM Color Printer can also print in 
boldface type, automatically justify text, under­
line, print subscripts and superscripts, and space 
proportionally. Three pitches are selectable to 
print 10, 12, or 17.1 characters per inch. In 
graphics· mode the printer has a resolution of 168 
dots per horizontal inch and 84 dots per vertical 
inch-more than enough to represent the circle 
of a pie chart or the bud of a rose. 

Color Limitations 
Since the PC can generate 16 colors and the 
Color Printer can reproduce only eight, there is a 
slight incompatibility. We say "slight" because 
actually the PC generates only eight basic colors; 
colors 8-15 are simply brighter luminances of 
colors 0-7. Therefore, the Color Printer re­
produces the high-intensity colors as their low­
intensity equivalents. Unfortunately, background 
colors are not reproduced. The colorful bar graph 
you've created with a blue background will have 

a white background unless you can find blue 
computer paper. 

Enough about the technology of color print­
ing-the real question is how easy is it to get an 
image from screen to paper? By using a little­
known IBM utility program, it's as easy as press­
ing two keys. The IBM Personal Computer Print 
Screen Utility Program (product #6024186, $35) 
sends a screen of text or graphics, color or mono­
chrome, from the display buffer to the Color 
Printer when you press the Shift-PrtSc keys. You 
run the utility program once when starting up 
DOS, and then it remains quietly in memory un­
til it's called forth to print a screen. It must be 
reloaded each time DOS is rebooted. Unfortu­
nately, it works only with the eight-color Process 
Ribbon. 

Some software, particularly graphics soft­
ware, has color printer options built-in. IBM 
Graphing Assistant is one of these-it directly 
supports the IBM Color Printer. Simply issuing 

Figure 2: Graphics Dumps Made With The IBM Color Printer 

XV2 CoMpany Expenditu:res 

AdMinist:ration 

Resea.:rch a 
l>euelopMent 

Manu£actu:ring 
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the print command reproduces the graph on the 
screen in color. Two excellent graphics programs 
from Digital Research, DR Draw and DR Graph, 
also support color printers, but not the IBM Color 
Printer. At least, not yet. A spokesperson for 
Digital Research says the company plans to add 
an IBM Color Printer option for both of these 
popular programs. 

Color printers vary in price from $900 to 
$9000; the IBM Color Printer retails for $1995. 
The quality, as the accompanying printout 
shows, is quite good. (In fact, this is the printer 
that COMPUTE! recently started using to make 
program listings for IBM, Atari, Apple, Texas In­
struments, and the TRS-80 Color Computer.) If 
you frequently need color graphics hardcopy, the 
output from a color printer may be better than a 
screen photograph. 

Tougher Rules For Computer 
Deductions 
Congress needs (wants) more money, so they re­
cently changed the rules for deducting the pur­
chase of personal computer equipment as a 
business expense. It used to be fairly easy to 
qualify for this deduction. But the 1984 Tax Bill 
limits the tax write-off for an employee who 
buys a computer to do company work at home. 

Under the old rule, you could deduct the full 

cost of the computer if it were used exclusively 
for business, and a proportional amount if it 
were used for both business and pleasure. For­
merly I advised people that keeping a log of use 
would help document their claims should the In­
ternal Revenue Service (IRS) come calling. 

It's no longer that simple. According to a 
story in The Wall Street journal: "For purchases 
made after June 18, employees won't be able to 
claim any business deduction unless the com­
puter is 'required for the convenience of the em­
ployer and as a condition of employment. ' " The 
story goes on to say that a letter from your em­
ployer stating that you are required to have a 
computer at home will not be sufficient to sup­
port a tax deduction. 

It seems Congress anticipated that your em­
ployer might be too willing to provide such a let­
ter. So even with a letter, you'll have to prove to 
the IRS that you really need a computer at home. 
A log of personal and business use is now 
required. 

Two questions an IRS auditor would likely 
raise: "Why didn't you stay late at the office and 
use the equipment there?" and "If this is really a 
condition of employment, why didn't the em­
ployer purchase the computer for you?" Have 
your answers ready-April 15, 1985 isn't that far 
away. a 

y -

! 
 DOUBLES DISKETTE STORAGE SPACE!~and __' ,. 

REDUCES DISKETTE COST 50%! 
Now! The back of 51/4" Diskettes can be used for 
data storage even with single head disk drives. 
• ~ IWTa Tools make it easy.sellstockswith ~ • Adds the Precise notch where it's needed. 
• Doubles Diskette Space or Money Back!your personal , 

lflll•UI lfll'l'Cll I ••nu lltl'IUI 11 
Cuts Square Nolch for Cuts Square Notch and 'I• inch round 

Apple, II, II +, lie. lie, Ill, 4ndex hole.' For use with computers othercomputer. 
Franklin &Commodore. than those shown for~MaL 

only $14.95* each only $21.90* each 

=~~
 DISK OPTIMIZER SYSTEM
~L.=.... - - -t Software for Apple, II, II + , lie, Ill and FranklinI(~~ , ­
• Certifies your "new" Disk 100% Error Free 
• 469% FASTER THAN SIMILAR PROGRAMS! 1ow use yourown personal computer to • Removes Bad Sectors • Adds 36th Track 
• Performs Disk Drive Speed Check place stock <md option orders 24 hours a c~1y,seven 
• Adds DOS and More only $24.95*days aweek Get quotes, review your portfolios and 


- SPECIAL PACKAGE PRICE ­more. And save up to 75% on brokerage commis­
111••£B 1\'ffl'l'€ll I and DISK OPTIMIZER sions.* For more information c:ctll toll free today: 

only $29.95 for BOTH*1-800-343-8722. ·,.,,, compJrcd with full ·CO>l hrokcrJgc firm.; * On all orrlers add 52.00 for each ttem Postage &Handling (SS.00 each foreign P&HI
Min1mum commi · ioni>BO OO 

'Florida Residents Add 5% Sales Tax 
SATISFACTION GUARANTEED OR YOUR MONEY BACK! 

ORDER TODAV! 
Toll Free 1-800-642-2536 ~FIDELITY 

Florida 305-493-8355 ~/NVESTORS,::f\t?IE@@@ 
or send Check or Money Order to: 


F!DEIJW BROKERAGE SER\'lCES. INC. Member NYSE. S!PC 
 1\'lllllLB 1\'IYl't:ll® CllilU'llTBlt l'ltlllHlt:'l'SKQC 110184 
4211 NW 75th TERRACE • DEPT. 6 6 • LAUDERHILL, FL 33319 
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Enhanced 

Commodore 64 DOS Support 


Stephen S. Melsheimer 

The wedge program that comes with even; Com­
modore disk drive makes input/output much 
simpler. "Enhanced Commodore DOS Support" 
takes the wedge a few steps further by adding 
APPEND and VERIFY commands, allowing the use 
of wedge commands within a BASIC program, and 
several other features. There are also instructions on 
how you can further customize your wedge. 

The Commodore 1541 disk drive used with the 
Commodore 64 and VIC-20 is intelligent-the 
disk unit contains a 6502 microprocessor, 16K of 
ROM holding the disk operating system (DOS), 
and 2K of RAM that serves as a buffer for infor­
mation going to or from the disk. Thus, the com­
puter is freed from the chore of managing the 
disk operations, and no computer memory is 
appropriated for a disk operating system when a 
disk drive is added. 

Unfortunately, there are no simple com­
mands in the computer's operating system to pro­
vide simple communication with the disk and its 
DOS. For example, there is no SCRATCH com­
mand to delete a file from the disk. Instead, you 
must use a cumbersome statement like: 

OPEN 1,8,15,"SO:filename":CWSE 1 

To make up for this, Commodore provides a 
DOS support program named "DOS 5.1" (and a 
simpler "VIC-20 Wedge" for use with the VIC) 
to facilitate use of the disk. These programs ap­
pear on the TEST/DEMO disk which comes with 
the drive. This DOS wedge program is not 
needed to operate the disk, and adds no extra 
capabilities beyond those already present in the 
disk drive DOS ROM. What it provides is a set of 
shorthand commands that make things easier for 
the user. These commands do provide features 
t~at are vast improvements over what is possible 
duectly from BASIC. In particular, the ability to 
display the disk directory without disturbing the 
program currently in memory is a great 
convenience. 

The Theory Of Wedging 
Programs like "DOS 5 .1" are called wedge pro­
grams because they are wedged into the stream 
of BASIC interpreter processing. Central to the 
operation of BASIC is a subroutine called 
CHRGET (located at addresses $73-$8A in the 
64 and VIC). This subroutine gets characters 
from a BASIC statement and delivers them to the 
interpreter. A wedge program intercepts each 
character and inspects it to see if it is a symbol 
recognized by the wedge. If not, control immedi­
ately returns to BASIC. 

The "DOS 5.1" wedge also looks in the 
microprocessor stack and checks the return ad­
dress of the BASIC routine which called 
CHRGET. If it is not an address which indicates 
the start of a new statement, control returns to 
BASIC. This allows the symbol characters to 
have their normal meaning in the middle of a 
statement. Finally, "DOS 5.1" checks whether 
BASIC is in direct or program mode, and exits to 
BASIC if in program mode. Obviously, all of this 
takes time-a couple of simple benchmark pro­
grams took about 15 percent longer to run when 
the wedge was active, even though it has no use­
ful effect in program mode. Thus, the wedge 
should be deactivated before running any pro­
gram where execution speed is important. For 
those who are curious about the details of "DOS 
5.1," Table 1 gives an abbreviated memory map 
to facilitate exploring it with a machine language 
monitor. 

Extending "DOS 5. 1" 
"DOS 5. l" provides a table of symbols, and a list 
of associated vectors that point to the routines for 
the various functions. Functions can thus be 
added by altering a vector to point to the new 
function, and changing the corresponding symbol 
to the desired character. Since "DOS 5.1" has 
seven distinct functions, but provides eleven 
symbols (several are redundant), it is not nec­
essary to delete any existing functions to add 
new ones. While "DOS 5.1" is very handy, I 
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found that I wanted a few features that were not 
provided. The resulting "Enhanced DOS Sup­
port" program includes APPEND and VERIFY 
commands, provides a safety feature requiring 
user confirmation before erasing information on a 
disk, permits use of DOS commands within 
BASIC programs, and adds several other fea­
tures. Still more commands could be added, and 
procedures for doing this are described below. 

APPEND And VERIFY Commands 
This revision of "DOS 5.1" originated because I 
wanted a simple procedure to append a BASIC 
program on disk to a BASIC program resident in 
memory. This would allow linking library sub­
routines or utility programs to other BASIC pro­
grams. Mark Niggemann presented an appending 
technique for the VIC-20 (COMPUTE!, March 
1983) which is also applicable to the 64. All that 
is necessary to append a new program to an 
existing program is to determine the end address 
of the program in memory, and alter the starting 
address of the relocating loader accordingly. A 
LOAD command then executes as an APPEND. 
While this method is simple, it uses several 
direct-mode commands. 

To automate the process, I made a patch in 
the LOAD section of the DOS support program 
at $CE26 (see the memory map, Table 1). The 
patch causes the jump to a new routine at 
$CF5F-$CF7E which alters the starting address 
in a manner similar to that presented by 
Niggemann. & was selected as the symbol to be 
replaced, so to append a program on disk with 
the name PROG2 to a program in memory, one 
simply enters 

&PROG2 

It should be noted that this is not a merge: All 
statement numbers in the appended program 
must be higher than those in the program al­
ready in memory. 

The ease with which APPEND was added 
encouraged me to add further enhancements to 
"DOS 5.1." Since the same 64 ROM routine 
handles both LOAD and VERIFY, it seemed 
reasonable to add a VERIFY command. The = 
character was assigned as the symbol. In order to 
produce the OK or VERIFY ERROR messages, a 
routine ($CE36-$CE6B) was written to check the 
error status byte for LOAD/VERIFY errors, and 
issue the appropriate messages. A typical applica­
tion of VERIFY is 

=PROG3 

which compares PROG3 on disk with the pro­
gram currently in memory. 

The disk error status read by the @ com­
mand of "DOS 5.1" indicates errors detected 
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within the 1541 disk drive and is completely in­
dependent of the computer. Although it is essen­
tial to check the 64's status byte on VERIFY (and 
tape LOAD) operations, there is no great reason 
to check the status byte on disk LOAD opera­
tions, since most potential errors are monitored 
by the disk unit. However, Enhanced DOS Sup­
port reads the Commodore 64 error status on all 
LOAD/VERIFY operations, and does provide 
some useful messages even on disk LOADs (for 
example, BREAK ERROR). 

Destruction Warnings 
Certain disk commands may be disastrous if exe­
cuted inadvertently-NEW erases an entire 
diskette, and SCRATCH deletes a file. BASIC 4.0 
(used on larger Commodore PET/CBM computers) 
issues a warning on such commands, and re­
quires user confirmation before executing them. 
Since "DOS 5.1" makes issuing commands to the 
disk very easy (and thus increases the prospect of 
careless errors), Enhanced DOS Support provides 
this safety feature for destructive commands is­
sued via the DOS support program. 

The portion of "DOS 5 .1" ($CD48-$CD6E) 
that sends such commands to the disk was 
rewritten, and a new section was added at 
$CFBD-$CFEF that prints an ARE YOU SURE 
(Y/N)? message to the screen, and waits for a 
keyboard response. If N, the command is 
aborted. This revision also changed the scheme 
for decoding the commands for deactivating the 
wedge and for setting the device number. The ef­
fect was to free two vectors previously used, 
compensating for the two used for VERIFY and 
APPEND. In addition, the command for chang­
ing device numbers was simplified to @n rather 
than @#n. 

Since SAVE&REPLACE also deletes a file, 
provision was made to issue the warning when 
the replace option is specified with SAVE opera­
tions. The revised SAVE routine is located at 
$CFFO-$CFFF. 

Enabling Program Mode 
While Enhanced DOS Support is mainly in­
tended for direct-mode use, a few of the com­
mands can be quite valuable in program mode. 
Thus, the portion of "DOS 5.1" ($CED1-$CED6) 
that prevented use of wedge commands within a 
program was deleted. Several other small 
changes were also needed to enable the com­
mands to be used in program mode, and the 
LOAD /VERIFY routine ($CE36-$CE6B) was re­
vised to facilitate program mode use of the 0/«;> 

and & commands. With these changes some of 
the Enhanced DOS Support commands may be 
used within a program. The symbols =, i, and / 
are not allowed as DOS commands. In addition, 



'.

WITH ABACUS SOFTWARE 

KREF-64 BASIC CROSS REFERENCE 
fh1s tool allows you to locate those ha rd -to -find va ri ables in your programs 
::ross-references all token s (key words) . va riables and cons tants in sorted 

-
Hder. You can even add you own tokens lrom other software such as 
JLTRABASIC or VIC TREE Lis tings to screen or all ASCII printers . 

DISK $17 .95 

SYNTHY-64 
"his is renowned as the finest music synthesize rs available at any price. 
Jthers may have a lot of onscreen frills. but SYNTHY -64 makes music better 
han them all . Nothing comes close to the performance of this package 
ncludes manual with tutorial. sample music 

DISK S27.95 TAPE $24 .95 

ULTRABASIC-64 
f his package adds 50 powerful commands (many found 1n VIDEO BASIC . 
ibove) · HIRES. MULTl . DOT . DRAW . CIRCLE. BOX . FILL. JOY. TURTLE . 
v10V E. TURN . HARD. SOUND . SPRITE . ROTATE . more . All commands 
ire easy to use. Includes manual with two-part tutorial and demo. 

DISK S27.95 TAPE $2 4 .95 

:'.:HARTPAK-64 
·his finest chart ing package draws pie . bar and line charts and graphs fro m 
o ur data or DIF . Mult1plan and Bus1calc Illes Chart s are d rawn in any of 
forma ts . Ch ang e format and build anoth er chart 11nmed1a tely . Hardcopy 

:i MPS801 . Epson. Ok1data. Prowrner . Includes manual and tutorial. 

DISK $42 .95 

::HARTPLOT-64 
i am e as CHARTPACK -64 for highest quali ty output to most popular pen 

1lo t1 ers DISK $84 .95 

DEALER INQUIRIES ARE INVITED 

CADPAK-64 
This advanced design package has outstanding features ·two H ires 
screens: draw LINEs , RAYs . CIRCLES. BOXEs: freehand DRAW, FILL with 
patterns: COPY areas : SAVE/RECALL pictures . define and use intricate 
OBJECTS : insert text on screen : UNDO last function . Requires high quality 
ilghtpen. We recommend McPen . Includes manual with tutorial. 
DISK $49.95 McPen lightpen $49.95 

MASTER 64 
This professional application development package adds 100 powerf ul 
commands to BASIC including fast !SAM indexed flies : s1mplif1ed yet 
soph is ticated screen and printer management : programmer's aid : BASIC 
.1 O commands: 22 ·d 1g 1t arithmetic . machine language monitor . Runtime 
package for royalt y-free d1str1but1on of your programs. Includes 150pp . 
manual 

DISK $84 .95 

VIDEO BASIC-64 
This superb graphic s and sound development package lets you write soil · 
ware for d1str1bution withou t royalties . Has hi res. m ulticolor . spri te and 
turtle graphics : aud io commands for simple or complex music and sound 
e flec ts . two sizes of hard copy to most dot matrix printers . game features 
such as sprite collision detec tion . ilgh tpen . game paddle : memory 
management fo r mu ltiple graph ics sc reens . screen copy , etc . 

DISK $59.95 

TAS-64 FOR SERIOUS INVESTORS 
This soph1st1cated charting system plo ts more than 15 technica l 1nd1c a1ors 
on spill screen. moving ave rages. oscilla tors . trading brands : least squares. 
trend Imes . superimpose graphs : fi ve volu me indicators : relative strength . 
volumes . more Onlin e da ta collecllon DJNR/S or Warn er. 175pp . manual 
Tutorial. DISK $84 .95 

FREE CATALOG Ask for a llstlng of other 
~bacus Software for Commodore-64 or Vlc-20 
llSTRIBUTORS 

1r..t lrftlln: B1lgulm: Fr1nc:e: NIW Zullnd: 
IDAMSOFT Inter. Services MICRO APPLICATK>N VISCOUNT ELECTRONICS 
8 Norwich Ave. AVGull1ume 30 147 Avenue Paul-Doumer 30&-308 Church Street 
lochdale, Lanes. Brussel 1160, Belguim Ruelll Malmalson, France Palmerston North 
'06-524304 2.a6CH«7 1732·925-4 63-80-696 

W1at 01rrn1ny: Sw1d1n: Australia: 
1ATA BECKER TIAL TRADING CW ELECTRONICS 
lerowlngers1r 30 PO 516 4 l 6 Logan Road 
000 Dusseldorf 34300 Almhun Brisbane. Queens 
211/312085 Hf>.12304 07-397-0808 
ommodore 64 is a reg. T .M. of Commodore Business Machines 

AVAILABLE AT COMPUTER STORES, OR WRITE: 

Abacus ltHHfHHI Software 
P.O. BOX 7211 GRAND RAPIDS. MICH. 49510 

•
:me

For postage &handling, add $4.00 (U.S. and Canada), add $6.00 
for foreign. Make payment in U.S. dollars by check, money order 
or charge card. (Michigan Residents add 4% sales tax). 

FOR QUICK SERVICE PHONE 616-241-5510 



the • and ? symbols cannot be used as wild cards 
in filenames while Enhanced DOS Support is ac­
tive. In program mode these symbols are all 
tokenized by BASIC with codes other than the 
ASCII codes, and thus are not recognized by En­
hanced DOS Support. 

Of the commands that are operable in pro­
gram mode, % is especially useful for loading 
machine language routines or screen images 
since it does not cause BASIC to restart as a 
LOAD command does. Thus, constructions like 
line 100 of Program 1 or line 10 of Program 2, 
which prevents repeated LOADing, are not 
needed. The & command was also designed to 
permit a program to automatically append BASIC 
subroutines, though using it is a little tricky. A 
procedure like 

10 IF(PEEK(2))<>1THENPOKE2,l:&SUBPROG 
20 POKE2,0 

must be used since & restarts BASIC after it is 
executed, and also CLRs all BASIC variables. Ob­
viously, this should normally be done at the very 
beginning of the program. Memory location 2 is 
convenient to use as a flag since it is not used by 
the computer and has a value of zero on power­
up. By using each bit of location 2 as a separate 
flag, up to eight subprograms could be appended 
in this manner. Another command that is valu­
able in program mode is @Q which deactivates 
the DOS wedge, thus speeding up program 
execution by about 15 percent. SYS52222 can ac­
tivate the wedge from within a program, so it 
can be turned on only when needed. 

Note that Enhanced DOS Support com­
mands can be placed in multiple-statement lines, 
as illustrated in line 10 above. However, they 
must appear last on any line in which they are 
used, and thus only one DOS command can be 
placed on a line. Further, the Enhanced DOS 
Support symbol must be the first character of a 
statement for it to be recognized as such. 

Other Changes 
After SAVE operations, "DOS 5.1" reads the disk 
error status in order to verify a successful SAVE. 
A minor annoyance was that the disk status 
message appeared after the filename without 
any spacing or punctuation. Revision of 
$CD9C-$CDAE added a carriage return to pro­
vide a neater and cleaner error report. 

The symbol table and list of vectors, located 
from $CC03 to $CC26, were revised consid­
erably. The number of symbols was increased 
from 11 to 12, making the start of the symbol 
table $CC1 B rather than $CC19 as given in the 
DOS 5.1 memory map of Table 1. Including the 
new & and = commands, seven distinct symbols 
have been used. For various reasons, > and ., 
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both synonyms for@, were added, thus using 
two more symbols . Since "Supermon64" (COM­
PUTE!, January 1983) was used extensively in 
developing Enhanced DOS Support, a symbol (!) 
was added that branches to Supermon64 (or to 
any other monitor that is entered via the break 
vector). Of course, the monitor must have pre­
viously been loaded. With ten symbols now as­
signed, two remain available for future use. 

Command Summary 
Table 2 lists the commands currently available in 
Enhanced DOS Support. Note that the . symbol 
is indicated for most disk command functions, 
while > is shown for device code changes and @ 
for reading the disk error status. This is strictly a 
matter of taste since all three (@, >, and .) are 
synonyms that perform exactly the same func­
tions. Program 2 is a BASIC boot program that 
writes a command summary to the screen as well 
as LOADing and activating Enhanced DOS Sup­
port (assuming you saved it with the program 
name used in line 10). Use Program 2 as you 
used "C-64 Wedge" to activate the original 
"DOS 5 .1. II 

Entering The DOS 5.1 Enhancements 
Program 1 will make all the necessary modifica­
tions to "DOS 5.1" to create the Enhanced DOS 
Support program. Before you run Program 1, 
make sure you have a disk containing the "DOS 
5.1" program in the drive; otherwise, you will 
get the message FILE NOT FOUND ERROR IN 
100. If any errors are detected in the DATA 
statements, the program will stop and report 
which lines contain errors. When Program 1 has 
finished, the cursor should be resting on a line of 
POKE statements. At this point you should insert 
the disk on which you want to store Enhanced 
DOS Support. Press RETURN, and the cursor 
should move to the line with the SAVE state­
ment. Press RETURN again, and Enhanced DOS 
Support will be stored on the disk with the 
filename DOS 5 . lE. At this point you will need 
to turn the computer off and back on (or reset 
with SYS 64738) to return the system to its nor­
mal configuration. 

If you want to take the easy way out, send a 
diskette containing " DOS 5.1" with $3 and a 
stamped, self-addressed mailer, and I will add 
the revisions for you . 

Stephen S. Melsheimer 
Clemson University 
Department of Chemical Engineering 
Clemson, SC 29631 

To use Enhanced DOS Support, load it from 
disk by running Program 2. The original " C-64 
Wedge" supplied with "DOS 5 .1" can also be 



OTHER BOOKS AVAILABLE SOON 

The ultimate source 
for Commodore-64 
Computer lnlonnation 

THE ANATOMY OF THE C-64 
is lhe ms1der"s guide to the lesser known features al 
the Commodore 64 . Includes cha pters on graphics. 
sound synthesis. 1npuVout~ut control . sample programs 
using the kernal rout ines. more . For those who need to 
know. 11 inclu des the complete disassembled and 
documen ted ROM listings . 
ISBN-0-916439-00-3 300DD $19.95 

THE ANATOMY OF THE 1541 
DISK DRIVE 
unravels the mysteries ol using lhe misunderstood disk 
dr ive . Details lhe use of program. sequential . relative 
and direct access files . Include many sample programs 
FILE PROTECT. DIRECTORY. DISK MONITOR . BACKUP 
MERGE. COPY. others Describes internals of DOS with 
completely d1saddembled and commented listings of the 
1541 ROMS 
ISBN-0-916439-01 -1 320pp $19.95 

GRAPHICS BOOK FOR 
THE C-64 
takes you from the fundamentals of graphic to 
advanced topics such as compu ter aided design. Shows 
you how 10 program new character sets. move sprites. 
draw in HIRES and MULTICOLOR . use a l1ghtpen . 
handle IROs. do 3D graphics . profect1ons. curves and 
an1ma l1on Includes dozens of samples 

ISBN-0-916439-05-4 280pp $19 .95 

ADVANCED MACHINE 
LANGUAGE FOR THE C-64 
q1ves you an 1n1ens1ve treatment of the powerful ·64 
features. Author Lothar Englisch delves into areas such 
as interrupt s. th e video controller. the timer. lhe real 
time clock . parallel and serial 1/0. extending BASIC and 
tips and tricks from machine language . more 

ISBN-0-916439-06-2 200pp $14.95 

SCIENCE/ENGINEERING 
ON THE C-64 
is an 1ntroduct1on to the world of computers in sc ience . 
Describes variable types . computational accu racy. 
various son alogrithms. Topics include linear and 
nonlinear regression. CHl·square d1st r1but1o n. Four ier 
;rnalys1s. matnx calculations . more Programs from 
chemistry. physics . biology . astronomy and electronics. 
Includes many program listings 

ISBN-0-916439-09-7 250pp $19 .95 

CASSETTE BOOK FOR THE C-64 
(or Vic 20) contains all lhe information you need to 
know about using and programming tile Commodore 
Datasetle Includes many example programs. Also con ­
tains a new operating system for fast loading . saving 
and finding of fi les . 

ISBN-0-916439-04-6 180pp. $12 .95 

MACHINE LANGUAGE FOR C-64 
is aimed at those who want 10 progress beyond BASIC. 
Write laster . more memory ett1c1ent programs 1n machine 
language. Tesl 1s specifically geared to Commodore 64 . 
Learns all 6510 1nstruc11ons Includes listings for 3 full 
length programs ASSEMBLER. DISASSEMBLER and 
amazing 6510 SIMULATOR so you can "' see " lhe opera· 
t1on ol the '64 . 
ISBN-0-916439-02-X 200pp $14 .95 

TRICKS & TIPS FOR THE C-64 
is a collection of easy·tO ·use programming techniques for 
lhe '64 . A perfect companion for those who have run 
up against those hard lo solve programming problems 
Covers advanced graphics . ea sy data input. BASIC 
~nhancement s. CP/M cartridge on the '64. POKEs . user 
jef1ned character sets. 1oyst1ck/mouse simula tion. trans­
'erring data between comuters. more. A treasu re chest 
ISBN-0-916439-03-8 250pp $19 .95 

IDEAS FOR USE ON YOUR C-64 
is for lhose who wonder whal you can do with your ·54 
It 1s written for the novice and presents dozens of 
program listing the many. many uses for your 
com puter Themes include . auto expenses. electronic 
calculator . recipe file . stock lists. construc11on cost 
r. st1ma1or . personal heallh record d1e1 planner . store 
window advertising . computer poetry . party 1nv1tat1ons 
and more 
fSBN-0-916439-07-0 200pp S12 .95 

PRINTER BOOK FOR THE C-64 
finally simpli fies your understanding of the 1525. 
MPS/BO 1. 1520. 1526 and Epson compatible printers. 
Packed with examples and utility programs. you'll learn 
how to make hardcopy of texl and graphics. use secon· 
dary addresses. plot in 3·D . and much more . Includes 
commented listing of MPS 801 ROMs . 

ISBN-0-916439-08-9 350pp. $19.95 

DEALER INQUIRIES ARE INVITED 


IN CANADA CONTACT: 
The Book Centre, 1140 Beaulac Street 
Montreal, Quebec H4A1A8 Phone: (514) 322 ·4154 

AVAILABLE AT COMPUTER STORES, OR WRITE: 

Abccus lllHll Software 
P.O. BOX 7211 GRAND RAPIDS, Ml 49510 

Exclualve U.S. DATA BECKER Publleher9 

For posJage & handling, add $4.00 (U.S. and ­
Canada), addS6 .00 for loreign. Make payment ~ 
in U.S. dollars by check, money order of 
charge card. (Michigan Residents add 4% 1"11•1 
sales tax.) 

FOR QUICK SERVICE PHONE (616) 241-5510 
Commodore 64 ia a reg. T.M. ol Commodore Buaineaa Machines 

I 
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Table 1 : "DOS 5.1" Memory Map 

$CCOO 
CC03 
CC19 
CC27 
CC77 
CC78 
CC7A 
CC7B 
CCEl 
CCF3 
CCFS 

CDOE 
CD30 
CD48 
CD71 

CD90 
CDB2 
CE22 
CE6C 
CE79 
CE7E 
CEA3 
CF4B 
CFSB 

used, if the filename in line 10 is changed from 
DOS S.lE to DOS 5.1. 

One caution: Commodore may in the future 
issue revisions of the DOS wedge. The enhance­
ments given here may not work with versions 
different from the one on which it is based. If 
you get the message DOS MANAGER 
VS.1/071382 when you activate the original 
DOS 5.1, you have the correct version. If 
Program 1 checks out okay, but your program 
will not work, that may be the problem. The 
"easy out" mentioned above is still available in 
that case, of course. 

Further Extensions 
Two symbols remain unassigned in Enhanced 
DOS Support, and two of the three redundant 
command codes (@, >, and .) could be re­
assigned for other uses if needed. Thus, addi­
tional functions can easily be added to the 
program. One possibility is a command to link 
other utility programs (for example, a pro­
grammer's aid package) in a manner similar to 
the ! monitor link. Another handy addition might 
be a help routine that could display a summary 
of the Enhanced DOS Support commands on the 
screen without disrupting the program in mem­
ory. This could also include monitor or even 
BASIC commands as well. 

To add a command, put the ASCII value of 
the desired symbol character in location $CC26. 
Then, put the high byte of the starting address of 
the new routine in $CCOE, and put the low byte 
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Table 2: Enhanced DOS support

Commands . 


Wedge activation entry (52224) 
Symbol vectors 
Symbol table 
Text buffer 
Device number 
Filename suffix 
Current symbol 
"DOS MANAGER 5.1 ..." text 
Wedge activation routine 
Normal entry point 
CHRGET call address validation ($A7E6 and 
$A48C are allowed) 
Check character against symbol table 
Branch to execute routine if symbol matched 
Execute @ commands 
Send command string to disk (for example, 
@SO:filename) 

Read disk error ~tatus (@) 

List directory (@$) 
Execute LOAD (including/, %, and i ) 
Disable wedge (@Q) 
Execute SAVE ('-) 
Set device code (@#N) 
Process line into text buffer 
Print DOS MANAGER message 
End of "DOS 5.1" 

.$ 
/filename 
t fHename 
&filename 
~filename 
.,. @O:filename 
=filename 
%filename 
.SO:filename 
.RO:newname= O:oldname 
.CO:newlile=O:aldfile 

,old2, ... old4 
.NO:dislcname,id 
.I 
.v 
@ 
! 
>n 

.Q 
SYS 52224 

Directory Listing 
Load 
Load and run 
Append 
Save 

-Save and repla~­
Verify 
Absolute Load 
Scratch 
Rename 
Copy/Concaten~te up to _ 
four·Iiles - -__ ·. _ '""'"­
Format disk · 
Initialize disk 
Validate disk 
Read disk error status 
Break/ Activat,e monitor 
Change disk device number. 
ton · 

Disable DOS Support 

Reactivate DOS Support 


(Note: ., >~ and @ can be used interchangeably in any- .;;: 
command beginning with one of these symbols.) - ­

of the target address less one in $CC1A. For a 
second command, decrement each of these ad­
dresses by one. The only other thing you must 
do is the hard part-writing the routine that will 
accomplish the new function . Locations $CF7F­
$CFB1 are unused in DOS 5.lE, but extensive 
routines would have to be located outside the 
$CCOO-$CFFF block. Remember that if a routine 
is to be used in program mode, the symbol must 
not be tokenized by BASIC (for example, do not 
use • as a symbol). 

Program 1 : Enhanced DOS Support 
Refer to "COMPUTE!'s Gulde For Typing In Programs" 
article before typing this program in. 

100 IF A=0 THEN A=l:LOAD "DOS 5.1",8,l 
:rem 133 

110 READ ADaIF AD=-2 THEN 180 :rem 229 
120 CK~0:FL•PEEK(64)*256+PEEK(63) :rem 72 
130 READ DT:IF DT=-1 THEN 150 :rem 9 
140 POKEAD,DT:CK=CK+DT:AD=AD+l:GOTO 130 

:rem 71 
150 LL=PEEK(64)*256+PEEK(63) arem 28 
160 READ CS:IF CS<>CK THEN PRINT"ERROR IN 

DATA: LINES"1FL1"-"1LL:STOP arem 108 
170 GOTO 110 :rem 99 
180 PRINT "{CLR}ENHANCEMENTS ADDED":PRINT 

"{2 DOWN}P043,0:P044,204:P045,0:P046,
208" - - - : rem 1 

190 PRINT "{2 DOWN}SAVE"+CHR$(34)+"DOS 5. 
1E"+CHR$(34)+",8":PRINT"{HOME}":END 

:rem 180 
200 DATA 52232,207,205,205,205,204 

:rem 122 
210 DATA 205,205,33,33,33,33 :rem 79 
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PASCAL-64 
This full compiler produces fast 6502 
machine code. Supports major data Types: 
REAL . INTEGER . BOOLEAN. CHAR. 
multiple d1mens1on arrays. RECORD. FILE . 
SET and po int~r . Offers easy string handl­
ing, procedures for sequential and relative 
data management and ability to write IN­
TERRUPT routines 1n Pascal! Extensions 
incl uded for high re solution and sprite 
graph ics . Link to ASSEM/MON machine 
language. DISK $39.95 

DATAMAT-64 
This powerful data base manager handles 
up to 2000 records per disk . You select the 
screen format using up to 50 fields per 
record. DATAMAT 64 can sort on multiple 
fields in any combination . Complete report 
writing capab ili ties to all COMMODORE or 
ASCII printers. DISK $39 .93 
Available November 

TEXTOMAT-64 
This complete word processor displays 80 
columns using horizontal scrolling . In 
memory editing up to 24,000 cha racterrs 
plus chaining of longer documents . 
Complete text formatting. block operations . 
form letters . on-screen prompting. 

Ava ilab le November DISK $39 .95 
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ASSEMBLER I 
MONITOR-64 
Th is complete language development 
package features a macro assembler and 
extended monitor. The macro assembler 
offers freeform input. complete assemble1 
listings with symbol table (label). cond1 ­
tional assembly . 
The extended mon itor has all the stan.dard 
commands plus single step. quick trace 
breakpoint. bank switching and more . 

DISK $39 .95 

BASIC-64 
This 1s a fu ll compiler that won 't break your 

budget. Is compatible with Commodore 64 

BASIC. Compiles to fast machine code . 

Protect your valuable source code by com ­

piling with BASIC 64 . 

Available December 
 DISK $39 .95 

ADA TRAINING COURSE 
This package is an introduction to ADA. the 
official language ot the Department of 
Defense and the programm ing language of 
the future . Includes editor. syntax 
checker/compi ler and 110 page step by 
step manual describ1nt the language . 
Available November 

DISK $79.95 
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OTHER NEW SOFTWARE COMING SOONI 

All software products featured above 
have inside disk storage pockets. 
and heavy 3-r ing-binder for max i­
mum durabil ity and easy reference . 

Ii + 

DEALER INQUIRIES INVITED 

AVAILABLE AT COMPUTER STORES, OA WRITE: 

Ahx:us 111hm Software 
P.O. BOX 7211 GRAND RAPIDS, Ml 49510 

Exclualve U.S. DATA BECKER PubUaherw 

For postage & handling. add ~.00 (U .S. and ~ 
Ganada). add S6 .00 for foreign. Make payment ­
in U.S. dollera by check. money order of ' 
charge card . (Michigan Aeaidenta add 4% l•Ril 
sales tax.) 

FOR QUICK SERVICE PHONE (616) 241-5510 

Commodore 6.4 111 reg. T.M. of CommodOfe 9 u1meN Machine• 



220 DATA 33,239,71,71,71,220 :rem 90 1300 DATA 52945,234,234,234,234,234 

230 DATA 71,71,37,47,38,94 :rem 8 : rem 192 

240 DATA 61,95,64,46,62,33 :rem 3 1310 DATA 234,-1,1404 :rem 247 

250 DATA 64,64,83,-1,3203 :rem 198 

300 DATA 52334,170,170,170,170,170 


: rem 130 

310 DATA 170,170,170,170,8,56 :rem 141 

320 DATA 52,33,13,32,32,32 :rem 235 

330 DATA 32,32,32,68,79,83 :rem 4 

340 DATA 32,77,65,78,65,71 :rem 13 

350 DATA 69,82,32,53,46,49 :rem 11 

360 DATA 69,47,48,51,49,53 : rem 16 

370 DATA 56,51,13,32,32,70 :rem 246 

380 DATA 82,79,77,32,86,53 : rem 20 

390 DATA 46,49,32,66,89,32 : rem 16 

400 DATA 66,79,66,32,70,65 :rem 9 

410 DATA 73,82,66,65,73,82 :rem 10 

420 DATA 78,32,40,67,41,32 : rem 251 

430 DATA 67,66,77,13,32,32 :rem 2 

440 DATA 32,32,32,69,88,84 :rem 8 

450 DATA 69,78,68,69,68,32 :rem 29 

460 DATA 66,89,32,83,32,-1,6546 :rem 1 

500 DATA 52497,11,221,27,-1,259 :rem 244 

600 DATA 52548,15,-1,15 : rem 102 

700 DATA 52555,173,39,204,201,36 :rem 44 

710 DATA 240,96,201,48,144,9 :rem 100 

720 DATA 201,58,176,5,198,183 :rem 160 

730 DATA 76,127,206,201,81,208 :rem 197 

740 DATA 3,76,108,206,201,78 :rem 100 

750 DATA 240,4,201,83,208,3 :rem 39 

760 DATA 32,189,207,-1,4950 :rem 55 

800 DATA 52636,169,13,32,22,231 :rem 247 

810 DATA 32,165,255,201,13,208 :rem 189 

820 DATA 246,32,22,231,32,171 :rem 137 

830 DATA 255,234,-1,2564 :rem 157 

900 DATA 52774,32,95,207,201,37 :rem 1 

910 DATA 208,3,169,1,44,169 :rem 54 

920 DATA 0,133,185,165,10,32 :rem 88 

930 DATA 213,255,144,3,76,249 :rem 156 

940 DATA 224,165,10,240,3,76 :rem 94 

950 DATA 126,225,32,183,255,41 :rem 200 

960 DATA 191,240,3,76,156,225 :rem 155 

970 DATA 173,122,204,201,37,208 :rem 243 

980 DATA 1,96,134,45,132,46 : rem 56 

990 DATA 32,94,166,173,122,204 :rem 205 

1000 DATA 201,94,208,3,76,178 :rem 145 

1010 DATA 207,76,161,225,234,162 :rem 33 

1020 DATA 2,189,171,227,149,124 :rem 246 

1030 DATA 202,16,248,76,121,0 :rem 132 

1040 DATA 32,89,225,76,144,164 :rem 203 

1050 DATA -1,11372 :rem 104 

1100 DATA 52874,48,-1,48 :rem 160 

1200 DATA 52882,48,-1,48 :rem 160 


MEMOREX 

FLEXIBLE DISCS 
WE Will NOT BE UNDER· 
SOU>ft Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and C.O.D.'s 
accepted 

PACIFIC 
EXCHANGES 
100 Foothill Blvd . 
San Luis Obispo. CA 
93401 . In Cal. call 
(800) 592-5935 or 
(805) 543- 1037 


1400 DATA 53067,165,123,201,2,208 :rem 81 

1410 DATA 13,162,0,189,123,204 :rem 183 

1420 DATA 240,6,32,22,231,232 :rem 127 

1430 DATA 208,245,96,169,0,133 1rem 201 

1440 DATA 10,173,122,204,201,61 :rem 224 

1450 DATA 208,4,169,1,133,10 :rem 87 

1460 DATA 201,38,240,1,96,56 : rem 96 

1470 DATA 165,45,233,2,170,165 srem 197 

1480 DATA 46,233,0,168,96,234 :rem 156 

1490 DATA -1,6489 :rem 77 

1500 DATA 53168,234,234,169,0,32 :rem 42 

1510 DATA 144,255,32,142,166,76 :rem 248 

1520 DATA 174,167,162,0,189,219 :rem 255 

1530 DATA 207,240,6,32,22,231 srem 131 

1540 DATA 232,208,245,32,228,255 :rem 41 

1550 DATA 201,78,208,5,104,104 srem 188 

1560 DATA 76,175,205,201,89,208 :rem 1 

1570 DATA 240,96,65,82,69,32 srem 113 

1580 DATA 89,79,85,32,83,85 : rem 79 

1590 DATA 82,69,32,40,89,47 :rem 67 

1600 DATA 78,41,63,13,0,173 :rem 41 

1610 DATA 39,204,201,64,208,3 1rem 138 

1620 DATA 32,189,207,32,89,225 :rem 206 

1630 DATA 76,144,205,-1,9669 1rem 109 

1700 DATA -2 srem 65 


Program 2: 64 Wedge 
Refer to "COMPUTE!'s Guide For Typing In Programs" 
article before typing this program In. 

H'J IFA=0THENA=l :PRINT" {CLR} II :LOAD"DOS 5 .1 

E",8,1 :rem 56 


15 POKE53070,8:SYS52224:POKE53070,2:PRINT 

" {DOWN} {10 SPACES} {RVS} COMMAND SUMMAR 

Y " : rem 81 


20 PRINT".$ DIRECTORY{8 SPACES}@ 

{2 SPACES}ERROR STATUS :rem 198 


25 PRINT".V VALIDATE{8 SPACES}>N 

{2 SPACES}DEVICE# = N :rem 206 


30 PRINT" .I INITIALIZE{? SPACES} l 

{2 SPACES}MONITOR/BREAK :rem 88 


35 PRINT".Q{2 SPACES}DISABLE DOS SUPPORT 

:rem 173 


40 PRINT"SYS 52224{2 SPACES}REACTIVATE DO 

S SUPPORT :rem 28 


45 PRINT"/FILENAME{l4 SPACES}LOAD:rem 168 

50 PRINT"fFILENAME{l4 SPACES}LOAD & RUN 


:rem 238 

55 PRINT"&FILENAME{l4 SPACES}APPEND 


:rem 56 

60 PRINT"~FILENAME{l4 SPACES}SAVE:rem 228 

65 PRINT"~@0:FILENAME{ll SPACES}SAVE & RE 


PLACE :rem 181 

70 PRINT"=FILENAME{l4 SPACES}VERIFY 


:rem 105 

75 PRINT"%FILENAME{l4 SPACES}LOAD ABSOLUT 


E srem 0 

80 PRINT" • S0: FILENAME {11 SPACES} SCRATCH 

:rem 75 

85 PRINT".R0:NEWNAME=0:0LDNAME{2 SPACES}R 


ENAME :rem 112 

90 PRINT".C0:NEWFILE=0:0LDFILE{2 SPACES}C 


OPY/MERGE 1-4 :rem 15 

92 PRINT"{2 SPACES},0:0LD2,---0:0LD4 


{6 SPACES}FILES srem 100 

95 PRINT".N0:DISKNAME,ID{8 SPACES}FORMAT 


{SPACE}NEW DISK :rem 230 

100 NEW 1rem 123 © 
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IBM Screen 

Formatter 


David Leithauser 

Here's a simple programming trick that will help 
you write programs to be compatible with either 40­
or BO-column text screens. It works with all versions 
of IBM BASIC. 

IBM Personal Computers have the option of using 
a 40-column or 80-column display in text mode. 
This is done primarily because you have a choice 
of various types of monitors (screens), ranging 
from special RGB (Red-Green-Blue) computer 
displays to ordinary TV sets. The 40-column op­
tion is necessary because on most TV sets the let­
ters of an 80-column display are too small and 
fuzzy to be seen clearly. The resolution on TV 
screens is not as good as on special video mon­
itors. For people who have invested in a dedi­
cated computer monitor, however, the 80-column 
display allows twice as much information to be 
displayed on the screen. 

While these options make IBM computers 
more versatile for users, they cause some prob­
lems for programmers. If a program is written in 
the 80-column mode, some of the words that are 
printed on the screen may be split when the pro­
gram is run in the 40-column mode. For exam­
ple, if your program displays the message PRESS 
M FOR MENU, R TO REPEAT COMPUTA­
TIONS, the word COMPUTATIONS will be split 
between the 0 and the N when the program is 
run in the 40-column mode. One way to avoid 
this problem is to insert enough spaces before 
the wo"rd that would be split so it starts on the 
next line in 40-column mode. Unfortunately, this 
sometimes looks very strange in the 80-column 
mode. When printing PRESS M FOR MENU, R 
TO REPEAT COMPUTATION, for example, you 
would have to insert ten spaces before the word 
COMPUTATION, which would look odd on an 
80-column screen. 

A Better Solution 
A more effective way to solve this problem is to 
take advantage of a feature built into the PRINT 
statement in IBM BASIC. When the PRINT state­
ment is printing a series of strings separated by 
semicolons, it checks to see if each string will fit 
in the space remaining in the current screen line. 
If it won't, the string automatically starts on the 
next line. 

For example, if A$ and B$ are both 30 
characters long, the statement: 

PRINT A$;B$ 

prints A$ and B$ on the same line if the screen is 
in the 80-column mode, but on different lines on 
a 40-column screen. B$ starts printing on the 
next line because it won't fit completely on the 
same line with A$. 

Therefore, by splitting the text in your 
PRINT statement after a space within the first 40 
characters, you can be sure the words will not be 
broken. Just count the characters until you get to 
the fortieth, then backtrack until you get to a 
space and split the text after the space into two 
sections separated by a semicolon. For example, 
the statement: 

PRINT "PRESS M FOR MENU, R TO REPEAT 
COMPUTATION." 

becomes 

PRINT "PRESS M FOR MENU, R TO REPEAT 
";"COMPUTATION." 

You may need to split the text in the PRINT 
statement in several places if the second portion 
of the string is more than 40 characters long. 

In some cases, you may be printing out a 
string variable (such as A$) rather than a string 
literal (characters enclosed in quotes). Sometimes 
you may not even know the length of the string, 
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such as when the string was input by the user. In 
these instances, the following subroutine will 
print the contents of the string variable (in this 
case A$) without splitting any words-regardless 
of the screen width or the length of the string 
(provided there's at least one space per 40 
characters). The line numbers in this subroutine 
are arbitrary, so use whatever line numbers you 
like (omit lines 10-30 when using this as a sub­
routine). Just assign the text you want printed to 
A$ and GOSUB 65000 . (Be sure to put an END 
statement after your main code so the subroutine 
isn't accidentally executed twice.) 

IBM Screen Formatter 
Refer to "COMPUTE! 's Guide To Typing In Programs" 
before typing in this program. 

HO 10 	 CLS : AS ="T HE I BM PERSONAL COM P UTE 
R H AS T HE OPT ION OF USI NG A 40-C 
OLU MN OR 8 0 -· COL UMN D I SP LA Y" 

llB 2 G 	 GOS UB 650'10 
Cf 3 G END 
LI 65G0G WS= 1 
NJ 65G10 WE = INSTRCWS,AS," 11 

) 

KA 65G20 IF W[ > G THEN PRINT MIDSCAS,WS 
,WE - WS + l); : WS =WE+l : GOTO 6501'1 

JC 65G30 PRINT MIDSCAS,WSJ 
n 65G40 RETURN «l 

Apple Disk Verify 

lion Reuben 

Here's a short but useful verification utility for 
checking BASIC programs saved on disk. It works 
with all Apple II-family computers. 

The VERIFY command in Apple DOS 3.3 in­
dicates only whether a saved program is legible. 
Sometimes this isn't enough. If you need to be 
absolutely sure that the program you just saved 
is safely stored on the disk, "Verify+ " is the 
answer. It's a utility written in machine language 
which insures that the BASIC program saved on 
disk is exactly the same as the program in mem­
ory. Verify + is only about 400 bytes long and 
uses two 256-byte buffers. 

The program following this article is a 
BASIC loader which creates Verify+ by encod­
ing the machine language (ML) in DATA state­
ments. Type in the program and run it. If any 
errors are detected in the data, the program 
stops. When you see the message ML LOADED, 
save the ML by typing: 

BSAVE VERIFY+ ,A$8EOO,L$175 

Now that you have saved the machine lan­
guage for Verify+, you can reload it whenever 
it's needed by typing: 

BWAD VERIFY + 

To run it, you can type this command: 
CALL 36352 

If you plan to run Verify + frequently, 
there's an even easier way. First, load the utility 

by typing BWAD VERIFY+ as before. Then enter 
these two statements: 

POKE 1014,0:POKE 1015,142 

Then · all you'll have to type to perform the 
verification is the ampersand symbol, &. 

A Simple Test 
After typing in Verify+ and saving it as de­
scribed above, try this easy test. First, create a 
one-line BASIC program: 

10 PRINT "HELLO" 

and save it on disk with the filename TRIAL. 
Then, run Verify+ by typing: 

CALL 36352 "TRIAL" 

(or, if you entered the appropriate POKEs, run 
Verifyby typing & "TRIAL"). If the program 
was properly verified, you'll see the message 
FILE OK. 

Now, slightly modify the BASIC test 
program: 

10 PRINT "JELLO" 

and try verifying it again: CALL 36352 "TRIAL" 
or & "TRIAL". You should get the message 
VERIFY ERROR. 

Unfortunately, Verify+ works only with 
BASIC programs. This is because of the different 
ways that BASIC, binary, and text files are stored 
on the disk. But if Verify + ever keeps you from 
losing even one important BASIC program be­
cause of a faulty disk or other problem, you'll be 
glad you kept it handy. 
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Apple Disk Verify 

10 FOR ADAS = 36352 TO 36724 
20 READ BYTE:X = X + BYTE 
30 POKE ADRS,BYTE 
40 NEXT 
50 IF X < 47562 THEN PRINT "ERR 

OR IN DATA STATEMENTS": END 
100 DATA 160,31,169,160,153,43,143, 

136, 16,250,200,32, 177,0, 166, 184 
,177,184,201.34 

110 DATA 240, 12,9, 128, 153,43, 143,20 
0,232,192,31,144,239,96,232,134 
, 184, 169, 140, 141 

120 DATA 98,143,169,17,141.93,143,1 
69,0,141,94,143,32,79,143,173,1 
,140,141,93 

130 DAT A 1 4 3 , 1 7 3 , 2 , 1 4 0 , 1 4 1 , 9 4 , 1 4 3 , 1 
3,93,143,208,3,76,210,142,32,79 
,143,169,11 

140 DATA 133,6,169,140,133,7,160,32 
,185,40,143,209,6,208,7,136,192 
,2,208,244 

150 DATA 240,11,165,6,24,105,35,133 
,6,208,231,240,198,160,0,177,6, 
141,1,140 

160 DATA 200,177,6,141,2,140,200,16 
9. 1 .• 133. 9. 169. 255. 133. 8. 169. 141 
,133,7,169 

170 	 DATA 0,133,6,169,140,141,98,143 
, 173, 1, 140, 141,93, 143, 173,2, 140 

,141,94,143 
180 DATA 13,93,143,240,49,32,79,143 

, 169, 141, 141,98, 143, 162, 11,232, 
240,221, 189,0 

190 	 DATA 140,141,93,143,232,189,0,1 
40,141,94,143,13,93,143,240,18, 
32, 79, 143, 177 

200 	 DATA 6,209,8,208,13,200,208,247 
,240,221,169,0,240,29,169,30,20 
8,25,24,152 

210 DATA 101,8,133,8,144,2,230,9,56 
,229,175,201,2,176,6,165,9,197, 
176,240 

220 DATA 229,169,16,168,169,141,32, 
240,253,185,5,143,200,32,240,25 
3,201,141,208,245 

230 DATA 96,135,198,201.204,197,160 
,206,207,212,160,198,207,213,20 
6, 196, 141, 135,214, 197 

240 DATA 210,201,198,217,160,197,21 
0,210,207,210,141,198,201,204,1 
97,160,207,203,141,197 

250 DATA 160,207,203,141,203,141,20 
0, 160, 160, 160, 160, 160, 160, 160, 1 
60, 160, 160, 160, 160, 160 

260 DATA 160.160.160,160,160,160,16 
0, 160, 160, 160, 160, 160, 160, 160, 1 
60, 169, 143.160,89,32 

270 DATA 217,3,96,0,0,1,96,1,0,17,1 
5, 111, 143,0, 140,0,0, 1,0,0 

280 DATA 96,1,0,0,0,0,0,0,1,239,216 
,0,254,255 © 
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Commodore Potpourri 

COMPUTE! Readers 


Compiled by Todd Heimorck. Assistant Edi tor 


Who hasn't felt the thrill of finding a new program­
ming technique that's a little faster, takes less mem­
ory, or somehow seems to be a more elegant way of 
doing things? Here are a few such techniques 
discovered by readers of COMPUTE! and COMPUTE! 's 
GAZETTE. For Commodore 64, VIC-20, and PET. 

Random Access DATA Statements 
Ian Adam 

DATA statements are a handy way of feeding 
information to a program. You don 't have to fool 
around with opening, reading, and closing tape 
or disk files. The information you need is right 
there in the program, waiting for a READ 
statement. 

But there are two disadvantages to using 
DATA. First is that the program reads each item 
only once. After you use a piece of data, you 
can't go back and read it a few more times. Sec­
ond is that, like tape files, DATA statements are 
sequential. You begin at the beginning and end 
at the end . Try to go past the last item and you 
get an ?OUT OF DATA error. 

Of course, there is a way to solve the first 
problem. RESTORE resets the data pointer to the 
beginning of the list. RESTORE isn 't too flexible, 
though. What we really need is a command to go 
back to a specific line number, like RESTORE to 
1000. Some versions of BASIC, such as Atari 
BASIC, have this feature built-in. 

Here's a way to do almost the same thing, 
with just a couple of POKEs: 

POKE65,PEEK(61):POKE66,PEEK(62) 

This resets the DATA pointer (at locations 
65 and 66) to the current position of the program 
counter (at locations 61 and 62, also used for the 
CONTinue command). In other words, it tells the 
computer, "Please start reading right here." 

If you want to play a specific tune encoded 
in the DATA lines, for example, you would make 
the POKEs the first line in a subroutine, followed 
by the DATA statements and the READ, POKE 
section. (Note to PET users: Depending on which 
ROM you have, the technique is the same, but 
the zero-page locations will be different-62, 63 
and 58, 59 for BASIC 4.0 PET /CBM machines.) 

Graphic REMarks 
Daniel Shaffer 

If you've ever tried to use capital letters or 
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graphics symbols in a REMark, you know it can 
be frustrating. For example, when you enter: 

10 rem Designed by Frank Dow 

What you see after LISTing is: 
10 rem str$esigned by ascrank str$ow 

The computer interprets the shifted letters as 
BASIC tokens and prints them in full. Sometimes 
this quirk can be useful (SHIFT-Lis interpreted 
as SYNTAX ERROR and stops people from LIST­
ing past the line containing it), but usually it's 
annoying. A simple way to get around the prob­
lem is to enter quote mode. After the REM, type 
a quota tion mark. The rest of your message will 
appear as you typed it, graphics and all. 

Embedded Carriage Returns 
Hla T. Thein 

It's common knowledge that a carriage return is 
built into the PRINT statement unless you follow 
it with a semicolon or comma. To print three dif­
ferent things on three different lines, you would 
have to use three PRINTs: 

10 PRINT"QUICK": PRINT"BROWN": PRINT"FOX" 

But most people don't know there's a way of 
embedding carriage returns in a string. First type 
this line: 

10 PRINT"QUICK BROWN FOX" 

If you run the program, everything goes on 
the same line. Now list the program and cursor 
up to the space between QUICK and BROWN. 
Press RVS ON (CTRL-9) and type a SHIFT-M. 
Move the cursor right and do the same thing be­
tween BROWN and FOX. 

The program now thinks there is a SHIFT­
RETURN between the letters, and it will print 
the words on three different lines. Note that this 
trick also affects the way the program lists. 

(Editor's Note: The two hints above can be 
combined for some interesting effects. Enter this 
line: 10 REM". Press RETURN, move the cursor 
up, turn on reverse, and right after the quotation 
mark put a REVERSE-SHIFT-M followed by a 
REVERSE-SHIFT-S. Now try to list line 10. The 
screen clears. The line is, in effect, unlistable. 
The SHIFT-M forces a carriage return, which 
turns off quote mode. The reverse heart then 
causes the screen to clear. Adding such a REM to 
every program line can help you hide the listing 
from snoopy users. You can also include cursor 
movements with REMarks.) 
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Quality Products Made In USA From 

DIGITAL DEVICES i> 

Corporation 

430 Tenth Street, Suite N205 Atlanta, Georgia 30318 
©1984In Georgia (404) 872-4430; Outside Georgia (800) 554-4898 

•ATARI AN D COMMODORE ARE REGISTERED TRADEMARKS OF ATARI, INC. AND COMMODORE ELECTRONICS LTD. RESPECTIVELY. 

Expand your Atari® or Commodore® 
computer with Digital Devices 
U •PRINT. We make it simple to add 
any printer you choose. U •PRINT 
interfaces feature industry standard 
Centronics parallel connectors to hook 
up an Epson, Star, NEC, C. ltoh, 
Okidata, or any other printer. 

C= 

• EX TRA SERIAL PORT FOR DAISY 
CHAINING OTHER PERIPHERALS. 

•COMPATIBLE WITH ALL ATARI 
HARDWARE AND SOFTWARE. 

U • PRINT MODEL A 

• EMULATION OF COMMODORE 
PRINTERS, INCLUDING GRAPHICS. 

• COMPATIBLE WITH ALL 
COMMODORE HARDWARE AND 
SOFTWARE . 

U • PRI NT MODEL C 

Compact, easy to install, and 
costing only $89.95, U·PRINT gives 
you a choice! 

Ever get stuck while your printer 
catches up? The PRINTER BUFFER 
eliminates waiting by rapidly accepting 
data in memory, then relaying it at the 
printer's rate, freeing the computer for 
your next job. User-upgradable memory 
(16k to 64k) allows up to 32 pages of 
data to be stored. 

MODEL 
P16 16K $119.95 

Compatible with U·PRINT and 
other industry-standard hardware, the 
PRINTER BUFFER is the low-cost way 
to make your computer even more 
productive! 



Machine Language Backup On Tape 
Willem Schaaij 

A broken or worn-out tape can be a disaster if 
you don't have a backup. Duplicating BASIC 
programs is easy enough, but machine language 
(ML) programs are a headache to copy. 

If you have a machine language monitor, 
and know the starting and ending addresses of 
the ML program, it's easy to make backups. But 
what if you don't have a monitor, or don't know 
where the program begins or ends? 

Looking through a memory map suggests an 
answer. The tape header contains the infor­
mation we need. And after a LOAD, the header 
information is stored in the cassette buffer at 
locations 829-832. BASIC expects to find the 
program's beginning and ending addresses at 
locations 43-46. The solution: 

1. 	LOAD " program name",1,1 
2. Type NEW I 
3. 	POKE 43, PEEK(829) 


POKE 44, PEEK(830) 

POKE 45, PEEK(831) 

POKE 46, PEEK(832) 


4. 	SAVE " program name" (using a new tape) 
Because you've changed the pointers, you'll 

have to cold start the computer after the SAVE. 
Either turn it off and then on again, or use the 
SYS described below. 

On PETs, the cassette buffer is in the same 
place (location 828), but the pointers to the 
beginning and end of the program may vary. 

Saving Wear On The On/Off Switch 
Shawn McDonald 

A cold start (turning your computer off and then 
on) quickly clears memory and resets everything. 
But does it do any harm to the computer if you 
do it frequently? 

The good news is, it doesn ' t do any signifi­
cant harm to the circuits or chips, although it 
does cause minimal wear to the power switch. 
One way to do the same thing is to use this line: 
SYS 64802 (VIC), SYS 64738 (64), SYS 64790 
(PET/CBM). After entering this line, you should 
see the usual opening message. 

This can be a useful way to end a game-for 
example, if the user answers no to PLAY AGAIN 
(Y/N)?-or to reset the computer if you are 
working with custom characters or a high­
resolution screen . 

There are a few things which may not be re­
set. If you have POKEd 128 into 650, to make 
the keys repeat, you will find that the keys still 
repeat after the cold start. 

Slightly different from the cold start SYS is a 
warm start SYS, which preserves the pointers to 
the beginning and end of memory. 
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If you have partitioned a section of memory 
to be used for custom characters or machine lan­
guage, SYS 58232 (VIC) or SYS 58260 (64) will 
simulate a warm start. If you want to set the 
pointers before this SYS, POKE the beginning of 
BASIC (in low-byte, high-byte format) into 641 
and 642, and the top of BASIC into 643 and 644 . 

One more tip: Certain televisions, when con­
nected to a VIC, display a wavy, jumpy picture. 
I've discovered that POKE 36864,133 corrects the 
problem, although RUN/STOP- RESTORE 
causes the picture to start bouncing again. Zenith 
TVs seem to be most affected by the bouncing. 

Unlistable Programs 
Shawn K. Smith 

On the VIC and 64, locations 774 and 775 con ­
tain a vector pointing to the LIST routine. If you 
change the values with a POKE, the program in 
memory becomes unlistable. What I do is POKE 
774,255. It's a good idea to use a PEEK to learn 
what number should be in address 774 in case 
you want to reenable the LIST command. 

If a program containing the POKEs is 
loaded, but not run, it can be listed, so this 
method can be circumvented. But in combination 
with other tamperproofing methods (like REM 
SHIFT-L, described abov e), you can keep most 
prying eyes out of your programs. 

If you look at a good memory map, you can 
find some other useful vectors in the same area 
of memory. Locations 808 and 809 point to the 
STOP routine (called when unshifted 
RUN/STOP is pressed); put some new values 
there and you can disable the STOP key. 

Defining A Joystick Function 
Richard Mehalick 

DEFine FuNction can be very useful in a pro­
gram that frequently reads the joystick. For 
example, to read the joystick in port 1 of the 
Commodore 64, use DEF FNJO(Y) = 15 ­
(PEEK (56320) AND 15). 

To make it even easier to use, combine it 
with the ON-GOTO command: 

10 DEFFNJO(Y) = 15 - (PEEK(56320)AND15) 
20 ON FNJO(Y) GOTO 50,60,20,70,30,30,30,80 
30 GOT020 
50 PRINT"NORTH":GOT020 
60 PRINT"SOUTH":GOT020 
70 PRINT"WEST":GOT020 
80 PRINT"EAST":GOT020 

To include the fire button, define a separate 
function, or change every 15 in the function 
above to 31. 

Since a defined function can include PEEKs, 
you can take this idea a step further and use it to 
check current screen position, watch for col­
lisions, or read the jiffy clock. © 



Atari Easy Scroll 

Eugene D. McMillin 

These short, simple BASIC scrolling routines dem­
onstrate a method for scrolling using the Atari 
computer's string variables. For beginners, there is a 
detailed explanation of how both programs work. 

Sooner or later most BASIC programmers find 
that they would like to set up multiple screens 
and scroll through them. For the advanced pro­
grammer who understands the inner workings of 
the machine, this usually isn't too difficult. But 
for most BASIC programmers, struggling with 
such things as bytes per line, display lists, write 
and screen memory locations, pointers, and inter­
rupts can be confusing. 

Fortunately the Atari offers a simple way to 
scroll vertically. This can be done in BASIC with· 
out even one PEEK or POKE. The method in­
volves using string variables. With the Atari we 
have the ability to dimension string variables to 
almost any size and then to access any portion of 
them we want. For instance, a string variable 
named NAME$, dimensioned to a size of 10, 
could contain two names of five characters each. 
If we want to view the first name, we PRINT 
NAME$(1,5) and all the letters between the first 
and fifth are displayed. Or, if we want to view 
the last name, we PRINT NAME$(6,10). 

Scrolling An Entire Screen 
Program 1 demonstrates how to use a string vari­
able to simulate vertical scrolling of the entire 
screen. Here's how it works: 

Line 10: Sets up a full GRAPHICS 1 ~creen. This 
technique will work with any graphics mode. 
However, in the higher resolution modes the 
memory requirements are unrealistic. 
Line 20: Dimensions a string variable SC$ large 
enough to accommodate three full screens. A 
GRAPHICS 1 + 16 screen contains 24 lines with 
20 characters on each line. However, it seems 
that some Ataris won't print to position 19,23 
without getting a CURSOR OUT OF RANGE 
error. In order to get around this, the screen size 
is reduced to 23 lines. With this in mind, each 
screen requires 20 characters per line multiplied 
by 23 lines for a total of 460 characters per 
screen. As a result, the three screens require a 
string variable consisting of three screens mul­
tiplied by 460 characters per screen, or 1380 
characters. 

Line 30: Sets the first 460 characters of the string 
variable to C. In other words, the first screen will 
consist entirely of the letter C. 
Line 40: Sets the second screen to the letter J. 
Line 50: Sets the third screen to the letter W. 
Line 60: POS is a variable which designates the 
first position of the character string SC$ that we 
will print to the screen. In this case it is the first 
character in the string. 
Line 70: Sets a variable equal to the position of 
the joystick. 
Line 80: If the joystick is forward, the screen will 
scroll down. As there are 20 characters in each 
line of GRAPHICS 1, the program subtracts 20 
from the variable set up in line 60. 
Line 90: The same as line 80 except the joystick 
is in the opposite direction. Therefore, we add 20 
rather than subtract. 
Line 100: Tests the variable POS to see if it's less 
than 1. If it is, resets it to 1 to avoid trying to 
print a portion of our string variable that is 0 or 
less, which would result in an error. 
Line 110: We test the variable POS to see if it's 
greater than 921. If it's greater, reset it to avoid 
printing past the end of the dimensioned string. 
Line 120: In order to print the entire screen, this 
line sets the cursor to the upper left-hand comer. 
Line 130: This prints a full screen of 460 charac­
ters. The exact portion of the string variable SC$ 
printed depends on the value of POS. 
Line 140: Back up and sample the joystick and 
try it all over again. 
Type in Program 1, hook up your joystick, and 
see what happens. It isn't quite as smooth or fast 
as machine language scrolling, but it gets the job 
done. 

Scrolling Part Of A Screen 
Program 2 demonstrates this same scrolling tech­
nique over a small portion of the screen. In a 
spreadsheet program or game, you might want 
stationary text at the top or bottom of your 
screen while the rest scrolls. For example, when 
you're looking out the window of an airplane 
cockpit, the horizon would rise or fall as you 
dive or climb, but the instrument panel would 
stay stationary on the screen. Here are the 
significant changes to Program 1. 
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Line 20: Sets up three screens; however, each 
screen will only have ten lines. Twenty charac­
ters per line multiplied by 10 lines multiplied by 
3 screens gives us a variable size of 600. 
Lines 30-50: The size of the FOR-NEXT loops is 
reduced to take into account the reduced size of 
the screens. 
Lines 51-52: These are new lines. They provide a 
stationary text for the screen. This stationary text 
is positioned above and below the portion of the 
screen that will scroll. 

Line 110: This line is changed to account for the 
reduced size of the string variable SC$. 

Line 120: The cursor is positioned part of the 

way down the screen. This is the top left position 

of the scrolling portion of the screen. 

Line 130: Again the only change is to accom­

modate the reduced size of the screen, 


Program 1 : Vertical Scroll 

HF 10 GRAPHICS 1+16 
BD 20 DIM SC$ ( 1380> 
"H 30 FOR 1=1 TO 460:SCS<I, Il="C":NE 

XT I 
DY. 40 FOR I=461 TO 920: SC$ (I ' I ) = " J": 

NEXT I 
HY. 50 FOR 1=921 TO 1 3 80:SC$(I I>=" W" 

:NEXT I 

"G 60 POS = 1 
EY. 7 0 ST =S TI CK (0) 
BP 80 IF ST = 14 THEN POS = POS-20 
BN 90 IF ST=13 THEN POS=POS+20 
AO 100 IF POS < 1 THEN POS = l 
OH 1 1 0 IF P OS >9 2 1 THEN POS =92 1 
JE 120 POS IT ION 0 , 0 
JN 1 3 0 PRIN T #6 ; SC$<POS, P OS + 459l 
DF 140 GOTO 7 0 

Program 2: 

Vertical Scroll With stationary Section 


HF 1 0 GRAPH I CS 1 + 1 6 
NN 2 0 D I M SC$ < 6 0 0 > 
LP 3 0 F 0 R I =1 T 0 2 0 0 : SC $ < I I >= " C " : NE 

XT I 
CL 4 0 F 0 R I = 2 0 1 T 0 4 0 0 : SC $ ( I I > = " J " : 

NEXT I 
DN 5 0 F 0 R I = 4 0 1 T 0 6 0 0 : SC$ ( I I > = " W" : 

NEXT I 
60 51 POSITION 0 , 0:? #6; "SCROLL DEMO 

NSTRATION" 
CK 5 2 P 0 S I T I 0 N 0 , 5 : ? # 6 ; " t."1 ~ • • M.-t!i :t :t:. 

a:"
"6 60 POS = 1 
Er. 7 0 ST= ST I CK ( 0 > 
8P 80 IF ST=14 THEN POS = POS-20 
8N90 IF ST = 1 3 THEN POS = POS + 20 
~100 IF POS ( l THEN POS = l 
NJ 110 I F POS >401 THEN POS = 401 
JK 120 POSITION 0 , 6 
J0130 PRIN T #6;SC$<POS , POS+199) 
DF 140 GOTO 7 0 

RATED #1 FOR SERVICE & REUABIUTY 

CALL TO~FREE (J&JR.!MUSIC )23PARKRow800-221-8180 rl NEW YORK CITY , 
IN NEW YORK STATE WORLD NEW YORK 

CALL 12121732·8600 10038 

THIS MONTH'S SUPER SPECIALS 

• 11£;(P;U.t • !!Ji:t...,O!".AOt'Vf: 
·~s.ititt(~Q 
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EOUCATlOflCAL SCJilrTWAl'I •• ' l&. 9S 
i":nocst rrcm """con 1.,.1 '" 1roe c~~· 
CJ~ &>!>Clf'l.Jnt Ccvn.c:lff' s1x1icn 
rf'"',~ ( .0-M •l tr lmt'l'"l\l'\ l 0-.0CJif"ii 
~ • rOOQ\ ~ W.Kl\l'lf' Tr;torS UO 
fi>t Gt.ID\ .i.v:.UOf' ' " convnooorf' 
1.D:>if" At.T• Soeo<ll'VCOl't°Olft"'Wif"O'Off 

COlilll'VTH DATA CASWrtlS 
MEMOREX C·10 10 nun • 1 ~ ' 1.99 
MAXEU. CP-10 ·o mn , ,.~ •1.99 
MAJCW CP..1 5 ism ri ., ., ' l .29 

FlOPPY DISKS 
$llCl.I SIOBJ / ~ OIMITY'1f_t9 110 
010C1W fn:ll'n: Vtftl.;Jlfm 11~1~ (lf'Or'".VU 
C.00 8A9' F010 T MIO!. V..l •tll ~'O\ 
08l. SIDID IO-. D1HS1N ' l&.91 110 
C'loOM from· \'l'ftwt~n '"M~ (lf"Pl\l"'ll
0'""'1t' \.:otcri r..u~ r..~:c re-. i.t2or. 

'f- t """..'.>\:ex ~ a· Oo\o' 

IBM PC COMPAT18l£ 
OISK SOFTWARE 

BmllT­
llWE 0. it•• bUt• a.TOn ' 4'.9S 
Sl.IJE041P~ ' 44.9S 
au.E ow:i rvc:oon ' 64.9S 
CYaa&A Learning lrlOOt 'Sl.9S 
KAYDEP4 Sir'QIOf1 • °""' ' JI.ts 

EOU<A...... 
SMON ISOLISTU fYDinOT~Ot • ' W..'H 
~MHtet'tYPlt '1995 
SCAnOlrOUCH HMw uan.v ugr'M.t5

t:± =:'!~ : ~:· :~ 
"""""'ASH TON TATI OUW • ' '89.'H 

.t.SKTON TAR fnm4rwof'c ' '99.H 
COHTIHUtT.tJ. "°'1w Ateoununt 'fi.tt 
LOT\IS1·2· 5 ' S.Cl'H 
LOT\15~ 1tal 

H'S:Fk "'" H'S;Rep:lf"t ' "-" 
PPS: wntl! '99.ts 

==~~i.·~ :;;:­: 
ATAl!ISOFT 

c~ c:.AMIWAft •• ' H .fl. 
c~ r•cm s.r.t~ lo~ Ctiit~ 
o.ftnOt"' Cr.:lmt'V • Ot'IQ"; (..J;.a· ~·" J~ 
k.f\.')lf M4,,or'C. P.KTOI ,..., PXl.Un 
PK f.!.Jr'I ~ Po\.tien l>OOOCrcn XJ8.t 
.1;,,}ol,,)blf' lor (ommootlrf' AOOlf' Al.>f • 
ia.v SO«:tfvcom C l'f .,.. 1tn01~., 

DATA SITS 
ATAat 1010 :lr09"Y11 ;'i."(OfOf'f ' 14.95 
VK V15SO t1N PrOQrJ.rn " r<Ot0«'5!t.U 
PnonMuin l!f(Of()(>I" fOf V(.;>0 (0:' l4..95 

DISK ORIVES 
ATARI 10S0 l',JN; ,\; CM OQo; • ' 11995 
VIC V1541 ~Cl' \ 'C :0 ' &! '119.95 
II.AHA 1000 ror ,1;<¥1 '11'JS 
IAH.& Rm 1 ~ AOOW' ' 1C9.9S 
IAH.& Rm 1 • lCf' .&:JOLI'"­ 00\' 199 95 
llAHA EUTI 1 C>...t Ct-rrl.<~ A~'MS 11 
"'°'15 ATAl1 CT .,. OC.~ ¥lO c.M' MJ.t'S 

HOLIDAY SPEClAU 
ATARI 900Xl 

ANO 1050 DISI( DRIVt 
I 

:~1~~~rg:;$39995 
l~t1~.C • DC.'!o aan:: IJO<'(I 

&TDK 
THE NO-RISK DISK ON SALE 

LIFETIME WARRANTY 
Box of ten 5'I•" ATOK diskettes. with labels. 
envelopes and reinforced hub-rings. 
SS/DD OS/DD 
Softor $1650 Softor 
16 Ser.tor 16 Sector 

SS/QD s24so DS/QD 
96TP 1 96TP1 

Gemini 15X , 120 CPS Bi-directional 5385°0 

Delta 10 160 CPS . SK Buffer . 
Dual Interface 5415°0 

Delta 15, 160 CPS , SK Buffer, 
Dual Interface 5650°0 

Radix 10, 200 CPS . 16K Bu ffer . 
Dual Interface 5585°0 

Radix 15, 200 CPS. 16K Buffer . 
Dual Interface 5685°0 

Powertype Daisy Wheel Letter Quality, 
Dual Interface. Bi-directional, 
Reverse paper feed 5365°0 

Shipping ano Hanollng $3 .00 tor any Sile 01der of diskenes . S9 .00 
tor pri nters. C.0.0. 01ae1s ad o $1 .65. We accept cre<lit cards at 
NO ex11a charge. lllinoos resiaents please add 7% sales la:< . 

Call now TOLL fl US 
Nationwide , ouu ..>..>u ·oo1:i 

Illinois · 1 800 942-1700 

International 1 312 256-4456 


9 a.m. - 6 11.m. (Central) Mon. through Fri 


srn Sr:lflHT OflTfl mu~. · 
PO Bo> 297 ';,,,;f/t 
Wolme tte . IL 60091 L,I ·­ 13121256-4456 ~ 
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FOR-NEXT Loop Etiquette 

Jim Butterfield. Associate Editor 

If you've ever run into problems with FOR-NEXT 
loops, maybe it's because you weren't minding your 
programming manners. This explanation of FOR­
NEXT rules should clear things up. Although written 
for Commodore BASIC, the advice applies to nearly 
all versions of BASIC. 

The FOR-NEXT loop structure is one of the 
foundations of efficient BASIC programs. It 
seems to be surrounded by a mystique: Can you 
or can't you exit a loop before it completes its 
allotted repetitions? 

There;s a maxim gaining ground which says: 
"Never jump out of a FOR-NEXT loop, or sooner 
or later you'll get an OUT OF MEMORY error." 
Partly right, partly wrong. You can jump out of a 
FOR-NEXT loop, but you must understand the 
rules. 

The Problem 
Let's suppose you have a list of 1000 cities 
around the world. You're writing a program to 
give the distance between any two cities. The list 
of city names is in an array called C$, dimen­
sioned to hold 1000 names. 

The coding would start by asking the user to 
enter a city name. Then there would be a search 
through the table for a name match. The pro­
gram would partly look like this: 

INPUT "ENTER CITY NAME "; N$ 

FOR J=l TO 1000 

IF C$(J)=N$ 


NEXT J 


If the user typed in PARIS, and it happened 
that PARIS was the second city in array C$, it 
would seem to be a waste if the program was 
forced to look at the remaining 998 table entries. 
On the other hand, if we're forbidden to jump 
out of the loop (to a statement following NEXT 
J), we seem to have no choice but to allow the 
extra 998 iterations. 

What Are Our Options? 
First, we can indeed exercise the loop over its en­
tire range. The coding would look something like 
this: 

K=0 
FOR J=l TO 1000 
IF C$(J)=N$ THEN K=J 
NEXT J 

At this point, K will hold the city number; if 
the city is not found in the list, K will equal zero. 
It will work, but the loop will be slow; there will 
be a significant pause for each city, even if the 
name is found at the top of the list. It seems 
inefficient. 

Second, we can force the loop variable out­
side its range on the assumption that this will 
cause the loop to terminate. The coding would 
look like this: 

K=0 
FOR J=l TO 1000 
IF C$(J)=N$ THEN K=J:J=l001 
NEXT J 

This works, but it seems to me to be dan­
gerous. If the city list were expanded to 2000 
items, it might be easy to overlook the change 
that would be needed to the J= 1001 statement. 
We could fix that part by changing it to J= 1E20, 
a high number we never expect to reach. 

Changing the value of a loop variable is bad 
practice. Some languages (even some BASIC im­
plementations) forbid this, and may even stop 
with an error such as LOOP VARIABLE 
CHANGED WITHIN LOOP. Here's the problem: 
The FOR-NEXT loop was designed to allow strict 
control over the number of repetitions made by 
the loop. Once we play around with the variable, 
we endanger the integrity of the loop. Doing this 
might create a situation where the loop will 
never end or will behave unpredictably. 

Third, we can jump out of the loop when it 
has done the job we want: found the matching 
item, or whatever. The coding in this case might 
go: 
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K=0 150 STOP 
FOR J=l TO 1000 
IF C$(J)=N$ GOTO 310 
NEXT J 
PRINT "NOT FOUND":GOTO 
310 continue .... 

It seems natural, and in many languages it's 
heartily encouraged. Structured purists might 
look down their noses at the GOTO statement 
that gets you out of the loop, but it would be a 
syntax complaint rather than an objection to 
leaving the loop early. Very structured language 
might offer an EXIT command to escape the 
loop. 

Departing from an incompleted loop has 
developed a bad reputation. The rumor has got­
ten around that if you do this, the loop will 
never go away and eventually you'll hang up on 
an OUT OF MEMORY error. Not true. There is, 
however, a slight chance that naive coding might 
produce a baffling NEXT WITHOUT FOR halt; in 
this case, a little understandin& or application of 
good programming habits will eliminate the 
danger. 

Some Theory 
We don't wa.nt unclosed loops to hang around 
forever and clutter up our computer. There are 
four ways that a FOR-NEXT loop can be retired 
from service-apart from obvious extreme mea­
sures such as turning the computer off or typing 
NEW. 

1. When the loop goes through its complete 
range, it will be scratched from the active loop 
list. 

2. If a loop is within another loop, the inner 
loop will be scratched whenever the outer loop 
reaches a NEXT statement. Note that this doesn't 
mean the outer loop must complete its range; if it 
goes back for another repetition, that too will 
cancel the inner loop. 

3. If a loop is opened within a subroutine, 
RETURN from that subroutine will automatically 
scratch the loop. 

4. If a FOR statement is encountered, any 
existing loop using the same variable name will 
be scratched, together with any other loops 
nested within. 

100 FOR J=l TO 50 STEP 3 
110 T=T+J 
120 NEXT J 

After these lines are executed, loop J will no 
longer be active. It has completed its range. 

100 FOR I=l TO 1 
110 FOR J=l TO 50 STEP 3 
120 T=T+J 
130 IF T> 100 GOTO 160 
140 NEXT J 
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160 NEXT I 

After these lines are run, loops I and J will 
no longer be active. Why not? I has gone 
through its entire range. J has not; but the J loop 
was scratched from the active list the moment 
NEXT I was encountered . At first glance, the I 
loop seems to have no purpose, since there is no 
repetition of the lines between FOR and NEXT; 
but it does serve to clean away the J loop. 
100 GOSUB 200 
110 END 
200 FOR J=l TO 50 STEP 3 
210 T=T+J 
220 IF T>l00 THEN RETURN 
230 NEXT J 
240 STOP 

After these lines are executed (reaching line 
110), loop Jwill no longer be active. Why not? 
J?ecause it was opened in subroutine 200, and the 
RETURN at line 220 canceled its status. Program 
style experts might criticize the subroutine at line 
200 because RETURN is not at the end; put it 
there if you like. 

100 FOR J=l TO 50 STEP 3 

110 T=T+J 

120 IF T>l00 GOTO 150 

130 NEXT J 

140 STOP 

150 K=J 

160 FOR J=l TO l:NEXT J 


When these lines are done, loop Jwill be in­
active, even though the FOR-NEXT at 100-130 
was not completed over its range . The opening 
of a new J loop in line 160 cancels the previous J 
loop. 

Self-Repair 
In most cases, rule 4 saves most programs from 
encountering loop problems. Opening a new 
loop cancels the old one even when we jump out 
of it. All we need to do is use the same variable 
name. Often, programs go back and repeat an 
early section; and the same loops are opened 
again, with old loops scrapped as the new ones 
come into force. We hardly need think about the 
question. 

We can make this almost rigorous if we ap­
ply a simple rule: Give all your major loops the 
same loop variable name, and inner loops similar 
consistent variables. Any big loop will then auto­
matically cancel the previous big loop, and so on. 

But if we indulge in "barefoot" coding and 
pick variables according to the way that letters of 
the alphabet pop into our heads, we can run into 
trouble on rare occasions. 

Horrible Example 
Here's a horrible sample program. It doesn't do 
anything useful, but illustrates the puzzling prob­



!em that can occur when we let loops run free. 

100 INPUT "YOUR AGE";A 
110 FOR J=l TO 99 
120 A=A-J 
130 IF A<0 GOTO 200 
140 NEXT J 
150 STOP 
200 R=J:T=0 
210 FOR M=l TO R 
220 T=T+M 
230 FOR J=l TO T 
240 V=V+J 
250 NEXT J 
260 NEXT M 
270 PRINT "I WISH YOU";V;"JOYS" 

Here's the puzzling thing. This progr~m . 
stops with a NEXT WITHOUT FOR error m !me 
260. It's baffling to the programmer: The NEXT 
M is clearly matched with the FOR M in line 
210. How dare the computer say they don't 
match? 

Let's carefully trace what happens here, and 
how an open loop gets us into peculiar troubl.e. 

The FOR-NEXT loop in lines 110 to 140 is 
not completed; line 130 exits dir_ectly to ~ine 200. 
There's still a live J loop when !me 200 is 
reached. 

Line 210 opens a new FOR loop using vari­
able M. Since the J loop is still ·active-the new 
one doesn't cancel it-we now have two loops. 
The outer loop uses variable J and the inner loop 
uses variable M. 

Line 230 wants to open another FOR loop, 
this time using variable J. But wait a minute; we 
have an active loop still in existence that uses J. 
Fine. Cancel the old J loop; that's what rule 4 
says. And since the M loop is inside the J loop, it 
gets canceled too. What do we have now? A 
brand-new J loop and nothing else. The old Jand 
the M are scrapped. 

Line 250 finds the NEXT J statement quite 
acceptable. There's a J loop active, and it will be 
exercised however many times the values call 
for. When the loop completes going through its 
range of values, it is retired from duty. Now 
there are no active loops, and we may proceed to 
line 260. 

Line 260 says NEXT M, but the computer 
doesn ' t have an active M loop anymore. It was 
canceled back at line 230, remember? So 'the 
computer stops and reports NEXT WITHOUT 
FOR, causing the programmer to tear out his or 
her hair. 

Fixing It 
How do we fix it? Let me count the ways: 

1. We fix it by rule 1. We change the FOR­

NEXT loop at 110 to 140 to exercise its e~tire_ 
range. Line 130 would change to something _like: 
IF A<O THEN RJ; we'd eliminate the STOP m 
line 150 and change line 200 to just TO. 
Slower, but OK. 

2. We fix it by rule 2. We insert the two 
lines: 

105 FOR I=l TO l 

205 NEXT I 


The extra loop does nothing but cancel the J 
loop, but that makes everything o~ . . 

3. We fix it by rule 3. The codmg from lme 
110 to 150 is changed to a subroutine. RETURN 
cancels the open J loop. . 

4. We fix it by rule 4. We could msert a ~ew 
line 205 that said FOR J= 1 TO 1:NEXT J; this 
would certainly cancel the active J loop. It might 
be better, however, to use our variable hierarchy 
rule, making J the outer loop through the entire 
program. Lines 210 to 260 become: 

210 FOR J=l TO R 

220 T=T+J 

230 FOR M=l TO T 

240 V=V+M 

250 NEXT M 

260 NEXT J 


Now the FOR J loop at line 210 immediately 
cancels the open J loop from earlier lines. 

But perhaps it's not so much a problem of 
fixing a progra~ gone ~rang .. If we devel~p . 
good programmmg habits, usmg syste.matlc v.an­
able names, there will never be anything to fix. 

Conclusion: You can jump out of FOR-NEXT 
loops and still be considered ?good person: It's 
sound programming. But you d be well-advised 
to understand a little more about how these 
loops work, and to develop goo? habits in ~h??s­
ing loop variable names, to bamsh the poss1b1hty 
of these annoying-and puzzling-program © 
halts. 

wabasH 

When it comes to Flexible Disks, 

nobody does it better than Wabash. 

MasterCard, Visa Accepted. 

Call Free: (800) 235-4137 


PACIFIC 
EXCHANGES 

100 Foothill Blvd . 
San Luis Obispo. CA 
93401. (in Cal. call 
( 05) 543-1037) 
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CAPUTE! 

Mod1t1cot1ons Or Corrections To Previous Articles 

VIC Canyon Runner V 
Many readers have reported that parts of line 
830 in Program 2 (p. 62) of this game from the 
October issue were blurred. The line reads: 

830 DATA156,30,31,158,169,128,141,19,145, 
169,0,133,1,133,2,169,127,141,34,145, 
162,119 :rem 141 

Commodore Autoboot 
One step in the process for creating programs . 
that run automatically was not made immedi­
ately clear in this article from the September is­
sue (p. 130). After typing the POKEs and saving 
your original program with a new filename, you 
must reset the computer by turning it off and 
back on before loading and running "Autoboot." 

Programs created by Autoboot may not run 
when loaded immediately after the computer is 
turned on or immediately after a cold start reset. 
The solution is to load anything-even the disk 
directory-before loading the autorun program. 
Once any other file has been loaded, the autorun 
programs will behave as expected. 

READing DATA 
Our mail indicates that many readers have prob­
lems typing DATA statements. Some letters insist 
that programs containing DATA statements 
never work properly. Typing mistakes in DATA 
lines often result in cryptic error messages or in 
mysterious program crashes, which often baffle 
the beginning programmer. 

If any program stops with a SYNTAX 
ERROR, ILLEGAL QUANTITY, or OUT OF 
DATA message (ERROR 3, ERROR 6, or ERROR 
8 on an Atari), check the line where the program 
was reported to have stopped. If that line con­
tains a READ statement, the error is probably not 
in the line for which the error was reported. In­
stead, it's almost certain that you've typed some­
thing incorrectly in one or more of the DATA 
statements. 

Errors in DATA can be hard to find. A com­
mon mistake is typing a period for a comma. 
These two characters appear side by side on the 
keyboard, and they can be difficult to distinguish 
on the screen. This mistake would, for example, 
cause the two DATA items 165,15 to be inter­
preted as one item, 165.15. Other frequent prob­
lems are transposing digits in DATA items (for 
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example, typing 236 as 263) and adding extra 
commas at the ends of lines. 

Other messages may signal a flaw in the 
program, but any of the error situations men­
tioned above point toward a typing mistake. 
Check carefully before you blame the program. 

Proofreader And MLX Caveat 
Many readers may be unaware that BASIC pro­
grams entered with the aid of "The Automatic 
Proofreader" or machine language programs en­
tered with "MLX" can still contain typing errors. 
While these two utilities greatly reduce the 
chances of making a typing mistake, there are 
errors that are not detected. 

The Commodore and Atari Proofreader pro­
grams check only that the correct characters are 
present, not whether they are in the correct 
order. The following line has a Commodore 
Proofreader checksum of 117: 

100 POKE 214,12:A = 19.7:PRINT A 

If you scramble the line and type: 
100 PKOE 241,21:A = 17.9:PNIRT A 

the Proofreader still reports a checksum of 117. 
This is an extreme case; more subtle mistakes are 
more difficult to detect. One reader insisted that 
COMPUTE! had made an error, since his program 
didn't work even though the Proofreader showed 
his typing to be correct. However, the listing he 
sent along showed that in one line he typed 
GOTO 535 where he should have had GOTO 
355. That mistake was invisible to the Proof­
reader-all the right characters were present­
but it made the program crash without warning. 
The Proofreader can also cause you to overlook 
typing errors in DATA statements. The numbers 
169 and 196 look the same to the Proofreader, 
but in the DATA for a machine language pro­
gram such a difference will cause a prompt crash. 

MLX, on the other hand, can detect the 
transposition of individual digits within a single 
number-if you type 196 where you mean 169, 
MLX will report the mistake-but it cannot de­
tect transposition of entire numbers. For example, 
given the following line from an MLX-forrnat 
listing: 

49188 :160,000,185,071,201,201,086 

MLX will not notice the mistake if you instead 
type: 

49188 :160,185,000,201,071,201,086 © 

COMPUTE! 

The Resource. 
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Make your voice heard 
on November 6th when 
we choose America's leaders. 

The health of our 
democracy depends on the 
participation of every man 
and woman. Yet voting levels 
have been dropping ever since Now. it depends, 
1960. as it always did, 

In recognition of this lishing have enlisted on you. As we 
problem and the threat it the support of promi- move closer to 
poses. the American Broad- nent politicians,enter- Election Day, let's 
casting Companies and tainers and athletes all remember: 
Harvard University sponsored · to join them in this one vote does 
asympo~ium entitled "Voting effort. make a difference. 
for Democracy." There. former 
Presidents Jimmy Carter Leonard H. Goldenson 
and Gerald Ford met with Chairman of the Board 

~~ 

•
AMERICAN BROADCASTING COMPANIES, INC. 



COMPUTE!'s Guide 

To Typing In Programs 


Before typing in any program, you should famil­
iarize yourself with your computer. Learn how to 
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 disk 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 
your typing-the "Automatic Proofreader." 
Please read the following notes before typing in 
any programs from COMPUTE!. They can save you 
a lot 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 
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-5) would be listed 
as S. 

-If a number precedes a symbol, such as {5 
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 
with tl:te Atari logo key. 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 
Atari special characters: 
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Atari 400/800/XL 
Nhen you •- Type s ­

<a.EAR> ESC SHIFT < Clea,. Screttn 
<IF> ESC CTRL "" "'... Cursor Up 
<DOWN> ESC CTRL • Cursar 0.-..•
<LEFT> ESC CTRL + + Cu,.so,. Left 
<RI0HT> ESC CTRL * + Cursor Right 
CBACI< S> ESC DELETE .. Backspace 
CDELETE> ESC CTRL DELETE a D•l•t• cha,.acte,. 
CINSERT> ESC CTRL INSERT D In•.,,..t cha,.act.,,.. 
<DEL LUE> ESC SHIFT DELETE D Dttlet• line 
CINS LUE> ESC SHIFT INSERT D Ins..-t 1ine 
CTAB> ESC TAB TAB key 
CCLR TAB> ESC CTRL TAB OI• c1 .... tab 
CSET TAB> ESC SHIFT TAB D Set tab stop 
<BELLI ESC CTRL 2 ~ Ring bu%%.,.. 
<ESC> ESC ESC ~ ESCape k•Y 

Commodore PET/CBM/VIC/64 
When You When You 

Read: Press: See: Read: Press: See: 


[GRN )(CLR) I SHIFT I ICLR/HOME 111 ~00 
(HOME) ICLRIHOME 111 {BLU) ~GJll 

(UP) (YEL)
ISHIFT 11• CRSR t III [§]Qlli 
[DOWN) (Fl) fl1• CRSR• 1nm I -­[LEFT) ISHlfT I i-:CRSR..11:1 (F2) 12 I 
(RIGHT) ~CRSR"-1 g (F3) 13 I 

(RVS) [9. (F4) 14 


••I CTRt IG:J II 

(OFF) §]~ (FS) IS II 

(BLK) I CTRL Ic=J ••:(F6) 16 .. 

17(WHT) I CTRL ICJ [F7)lli ••{RED) lcml~ f.I (F8) I 18 

• 
~ 

t 
(CYN) I CTRL 1.... 1I~ a.. 
[PUR) ISHIFT I[l] •l cm J CJ 

The Automatic Proofreader 
Also, we have developed a simple, yet effective 
program that can help check your typing. Ty.pe 
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 
deactivates 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. It 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, ~ither a 
number (on the Commodore) or a pair of letters 



(Atari or IBM) appears. The number or pair of many ofthe direcHn0de IBM BASIC commands. 
letters is called a checksum. Try making a change The syntax is identical t0 IB~ B~SI~. Com­

""· in the line, and notice how the checksum:. ·• )J¥mos~simµlatei;i an~ L!ST.,.L4I$!1 NEW1 FI .· 
~ _:changei. . ·- - - '" - · ~ -; 0: ~,, c~sA"VE,-.antFLE!AIX W!)er\)isnig~~olir_Riogra _ 

All you need to do is compare the valu.e pro- press any key ·(except Ctrl-Break)-to stop the tisr- ~ 
vided by the Proofreader with the checksum ing. If you enter NEW, the Proofreader will 
printed in the program listing in the magazine. In prompt you to press Y to be especial.!Y sure you 

~.__ ~ommodore)istings, ·the checksum is a number . ·mean_y,es. ·- -. , . ~ _ . _· _ ·-. ..,. ""'­
" '
~ ~-from o to 255~Tf,.is set -Of{ h:onf the re$t of tlle' 

· 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. , _ _ 
~ £ ~ Jn Atari and IBM listings, Jhe-c:hecksutt:(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 ,Proofreade.r to the checksum in thelisting. 
"5If1hey matcit go-con-to the neXt pn.a;Ifnotr~ ­

- -~eek your typing: You've made a ritistake. On 
the Commodore and Atari Proofreader, spaces 
are not counted as part of the checksum, and no 
O)eck is made to see that yo.u've Jyped ir1 the . 

~~~i\wilew~conirrlancWare :frASlGfa~d:?; · 

CHECK. BASIC eXits the Proofreader·baclc to 

IBM BASIC, leaving the Proofreader in memory. 

CHECK wOiks just like UST1 but shows the 

d1ecksµms along with the Jjstjng. · _After~you have 

~ea -Hta~!ogt~:~av-~:It?t:~llt$kJTn~a:exit ·.. 

Proofreader with the BASIC eommand, ·;:mdJoad: 
the program into the normal BASIC environment 
(this will replace the Proofreader in memory). 
You can·now:mn.,tlre prcogtamAJ>ut ygun\l;ly-.want 

~,to•tes.iv'fdtto ::rusk. Thls-~W:illisn6.rfeh'.At~ dislf:"~~~-'~® 
and make it lOad faster; -hut i t ~n no longer be 
edited with the Proofreader. If you want to con-
vei:t a program to Proofreader format, save it to 
disk with. SAVE 'JQeni}ine'~,A;_~ · . . ,,, ~ · 

""~'·..;i·. enaratters·ii;l.tne:n ghtorder. Ifclfaractets are '/.#,,-;<k'. - ~ _:;·, ::.· ~· ·~. ;;?~:::-;~·~;~:_·~~· "'- "~-?-<~ 

""' 	 transposed, the checksum will still match the list- ·Program l. VIC/64 Pr90ftil:ldir 
ing. Because of the checksum method used, do 100 PRINT"{CLR}PLEASE WAIT ••. ":FORI=886TQ1,0 
not use abbreviations, such as ? for PRINT. How- 10 :READA:: CK=C_K+A: POKEI ,A: NEXT 

· h _p f d · d h h · · · · L 110 .. IF cCKol.75-39· THEN p:RIN~"{DOWNJYOU
,,,,.·:fsv.~r, t e :roq rea e! . oes catc J ~_Jna19qty:'"_<;>~ ~ ·,,~~{SP:l\.C£:JAN~RR0-B'':.:.1' J•±N ~J)- ·_ · , 

=­~~ .., l'yping·errors mo~t people ·.tnake. The l~NLPfooff 
reader is even pickier; it will detect errors in · 
spacing and transposition. Also, be sure you 
leave Caps Lock on excent when you need to 

· ' r 	 . 
...- e.!)-ter low.ercas~ _char?cters. -; . _ 

""':::-" ~-;; ': -- ~ - · ·· ~ . ft.":. ~ 
Special Proofreader Notes For 
Commodore Cassette Users 
The Proofreader resides in the cassette buffer 

.c ,. t.• h. d dli . . t .. LO· A. n- . d c~A'U:U 
1 

. 

£'""~; ,"~:END~-;-;:> ~.-q-'c:f ,., -~:,. ·.-:· 

120 ·sts·a!r6: PRINT" {CLR} ( 2 ·ooWN}-PRooFRE 
CTIVATED. ":NEW 

B86 DATA 173 • 03.6, 003, 201, 1.50, 208 
892 DATA 001,096,_141.,151, 003 , 173 
0M~D.AcTA -03:7 iif.0-3 ,141 .:ts2 ·0.e:J .'169:i. ,, _... ! 
9~4:,,.D~'i'A;'fs"0.~r::4:1,!i~9"'6~~3~iK(.a~a-#@-;?· 
910 DATA 141,0'3'7~,00.3,169,000,133. 
916 D11t.TA 254,096,032,08T,241,lJ3 
922 DATA 251,134,252,132.,253,008 
~28 D.ATA 201,013, 240,017 ,. 2~1.032 
934 J;)ATA 440.,00_?·,-02A, Y.~.l.,45.4,,J. 3~ . 

. Y-.. WttlC is u_se : _. Ul}g ape-.. _. _. s C}n _ "'~"-£S. ,. 4 · ~...~,. "'· ..D.ATA'··2 c'iit·, ;;-1·J::;;< -..5, 1.,,;.,.d6·f~.,;c,.., ~_i: ""'" ""· -·. -~~..:.,.. 
,..,,. -~ - .... - , - -. _ .... , - .--_..., .' - --- -- ~ ,,__r- ~::r-~v - - - - .:J~., ::-u -a , .:--v. - -,.L~ ' -r~~L. ,-::-io-'r--. ... -- '"""'"" 

-~ - Be sure to press~RUNfSTOP-RESTORE before-·~ 946~ riAtA 25:1, 040·,-09.6, {6-9., 015,0~2 ·· ~.· 
you save or load a program, to get fhe Proof- 952 DATA 210, 255, 165, 214, !Al, 251 
reader out of the way. If you want to use the 95-0 DATA 003,206,251,003,169,.000 

·d •tht th p f d · · h 9.64DATA.133,216,169-, JH9,032,210P 	 f.. roo rea er WI ape, run -e reo rea ~r, t en _ DATA 0r a-.032970 255 ·1 69 · 2'1.:.0 . 255 
; ~- -~n!~r ~tl}_~se.:tl"<:rj!p.~s- e-tact]y,< a§ -~h~~;pr~~si;,ig;_~tf;9_7:~~Qt.irc:A';~?.9,~$~8,~_0.~2~/v;i(~§~.i:::-§:G::" · . 

. RETURN aft er each one:· ~ · · ·· 98.2 DA'r.A 254,169·,0~0 ., :i:'38 ,2s4,T1:r~ 

A$= ''PROOFREADER.T":B$="{10 SPACES}" 9.88 DATA 151, 003, 192, 087, 208 ,006 
·FORX=1T04·A$=A$+B$~NEXT 994 DATA 032,205,189,076,235,003 
. . · 1000 DATA 032,205,221,169,032,032 

FORX=886TQ1018:,U= A$+CHR$W.EEK(X)) 1~06 DATA 2;1:01255,032,.210 · ' .S yl 73 

:; __ 0-· < .::. ~=NE;~r~:qff~1,~17_AS:~to~nfr#9..;/5' ; i~?~;t::I~:~~~~:~~~ ·:~r- ,;(~7 
-~ ·· Tnen press RECORD aild PLAY on a blanlC tape, - . ~ · ·. ·· : ·· . · · . = 

and a special version of the Proofreader will be :Pro_gram 2. Atart Proofreader 
1 0 0 saved to tape. Anytime you need to reload the GRAPH 1cs o 

0 3 6 1 7 0 o 0-Proofreader:after it has heen erased, .J'ust rewind ~ t ~ 0 ~ _1 : 4 5 - .! 0 __ _ . = R; ~ A-' POK 
· u . · - ·· - _; · QUE1'<n >fl"t A e> ii z., -· ·-·. -- ~~"' ~..: ""- ~ -.::;£;· ;;;:L.~ K·,;tJA -:d i .E - 1-..:-~ C< 

....Alle-"1~,pe, .t-YP~- -_ 1° .• i,,/1 :~L~"'Ey; theru-press··FJ;AYt~:f?:0"_~1.:~':e.- ·72~ iffE --"'; ·iiE-fil;r°' 
When READY comes back, ent~r·SYS 8'86. · - o A r A s,J AT EtiENT-s - c HE c K r ··v.P 1 

NG." : E:NO 
1 ~ Q A =U S R C 1 S. 3 6 .) IBM Proofreader Commands 
140 ? :? "AUTOJdATIC PROOFREADER N 

.: _~,-<: :;Sin~e the ~~M;EroQ~r,ead_er !E!f?lape~ the-cginp~ 

~ ·-~ ;::ers.nntmal :B:AS:IO Iin:e · editor;z.ie Kruvto 'mduae .~~¥~IJ/~~1~;;ii~~ -p4!i ~~~~·· 


http:editor;z.ie
http:1.,,;.,.d6
http:Thls-~W:illisn6.rfeh'.At
http:255~Tf,.is


DAT A . 1-0: 4 .- l 6 0 , 0 , l 8 5 , 2 6 , -3 
1 5 4 2 DAT A ~-o l • 6 9 • 2 4 0 -, T • z 0 0 • 2 o.:Q_ . 

, 1 ~~~;~~A ­ -"~~~~~~i~~~~~-:­ > --~-
9 5 a-:o- D-A T'A ~;:I>-, 1'-5 3-·;:'2 S , 3" : -J:. ~2 

1 5 6 6 DAT A ' 0 , 1-·s 9 ; 0 ,. 2 2 S , 1-5 7 , 7 4 .,_ 
DATA -6,2-32,224, 16,208-,2{5 
D A T A 1 6 9 , 9 3 , I 4 1 , 7 8 , 6. ,_ 1 6_9 
o..~\T A- 6.,1-4_.1 , ­l 9. , Q , 2 4 , 1- 7· j · ~... 

· oA'}:~~,i~~:-,,:.l_;!f5 ; "'-1 • ·-1,:t:J..-~$ 
D-Ar A--a~~r1.a .. 5· . 2 2 -a. 1.05 :-<> ·_ 
DATA 'l 41­ ,96,6, 169,0, ll"3 
DATA 203,96,247 , 238, 125,241 
DATA 9~,6.244,241,115,24~ 

1620 . DATA .12",2·41,l6,205,23. 8 :O 
~ 1 6.2S­ .Q A..:T A .;;;-Q"'.j~_:: ;e: , () ;- ­3 i A >'2 ~- ""'.:_ 
- D-A T ·.P' i~6~ ,S /2 0 1 , I 5 5~ 2 4"-o't 

DA T A 201,32,240,7,72,24 
D A T A 1 0 1 , 2· 0 3 , I 3 3 , 2 0 3 , I 0 4 , 4 0 

r650 DATA 96. ,72,1s2.12.,l38,72 ~ 

32G 

x ) ) . 2_) + ~. ,;· 

3511 IF CK'F.LA~0 - THEN AS="":GOT'O . 37_~ 
36 <I CK S'U"M~ D :-AS-­'°'N $ + L SC X) : FOR 1-::. 1- :~o L'E'fH 

I 6 5 6 0 A-T-A .1 6 0 , 0 . , I 6 9 , 1 2 8 , +.4 5 ,;:S 
" ~-6- 2 .--a~l~A~2,,~l><"~~,-t~ 2- .~-f°"'r2J{a~~:- · 

_ AS f: · - ... -CKS:UM·:t-ASCi>l\H-Ot,. . )~l 
-~~ :,,,_~"""-~ ""--- :;o.,-N: :i.-=-c·Fi~-c~s-~"' 
- _:OH~,(65:t- . . M~ ANO -1.gyj .;-1i- -,_:.­1668 DA­TA·,.:20·'3. ; 7"'4,7-4,74 :,74"; __ _ 

DAT A l 0 5'­, 1 6 I , 1 6 0 , 3 , 1 4 5 , 8 8 
DATA 165,203,41,15,24,105 
DATA 161 , 200, 145,88, lo9,Q 

1-692 DATA t3 ·J,203, 104, 17­0,1i)°!l, ·l6-8. 
~:9. SC; ~~-~.fA#~!~\oJ ~-9-o_§~";":';,, - . . . 

Program 3: IBM.Proofreader 

THElt 26G 'no li~a- num 
ber, therefore command 
IF TEXTS=" ~' THE:N GOSUB 54&_~~- I F;.J~-NVM= 
lNUMN?;) ,;'fHEN c.GOSU.B 5U.~GOT - - ,J:: 

"'e 1si"~~¥t~{r~: i. -O.:e- """ ~c,_ ~\-~. 
CKSUM=fl:FOR ' 1:::1 TO LENCLil:CK-SUM=CC 
KSUM+ASCCMIDSCLS,l))*I) AND 26~:N£X 
T : LOCATE Y,1:PRINT CHRSC65+CKSUM/16 
) +CtiR' ( 65.+~CCKSUM AND 15) ) +II ; "·+ b_:S 

. ~ :> 2~:~ -GOSO:e :<5. - - - .L.NUMC.:P >~L-N!J. - · - - ­
~ ~~).~ftx-'fi. · ;s-.,~ ..~r e:p~ra c· 

2411 GOSUB 58&-:G _TG· .fsG • i nae.-.rthe;;: ~rr-~-
2511 •command pr~ceaaor . atep 1: conve r 

t to 1.1pp11rcase 
~6G lEXTS="":F.OR 1=1 TO LENCL,l:A~ASC· Cl\it 

IDSllS, rn,:"tf­iCH=TE:XH+.C - ·-­ . 
S 96"""A:ND ~~2.:'t~>'=~'E-x 'K~ -~ -­ _ 

- -­ ~ 
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550 
56,.0 

62 (J 

PR l ·NT #1,A·S+NS+LSC-X> 
IF INKEYSc>»" THEN X=P 

+" . 8cAS 1 ·' 

6 3 CJ RE­T U·RN 

-~ ~~t~t 



MLV Machine Language Entry Program
A For Commodore 64 And Unexpanded VIC-20 

Charles Brannon. Program Editor •••••••••••••••••••llil• 
MLX is a labor-saving utility that allows almost 
fail-safe entry of machine language programs pub­
lished in COMPUTE!. You need to know nothing 
about machine language to use MLX-it was de­
signed for everyone. 

the entire number is deleted. You can press it as 
many times as necessary back to the start of the 
line. If you enter three-digit numbers as listed, 
the computer automatically prints the comma 
and goes on to accept the next number. If you 
enter less than three digits, you can press either 
the space bar or RETURN key to advance to the 

MLX is a new way to enter long machine lan­
guage (ML) programs with a minimum of fuss. 
MLX lets you enter the numbers from a special 
list that looks similar to BASIC DATA state­
ments. It checks your typing on a line-by-line 
basis. It won't let you enter illegal characters 
when you should be typing numbers. It won't let 
you enter numbers greater than 255 (forbidden in 
ML). It won't let you enter the wrong numbers 
on the wrong line. In addition, MLX creates a 
ready-to-use tape or disk file. 

Using MLX 
Type in and save the appropriate version of MLX 
(you'll want to use it in the future). When you're 
ready to type in an ML program, run MLX. MLX 
for the 64 asks you for two numbers: the starting 
address and the ending address. These numbers 
are given in the article accompanying the ML 
program. Tiny MLX for the unexpanded VIC does 
not ask for the starting and ending address of the 
program to be entered. Instead, this information 
must be included in line 210. The values in line 
210 of Tiny MLX as listed here are for the "Spi­
ders" program in this issue. Line 100 will also 
have to be adjusted for each program you type in 
with Tiny MLX. Refer to the program's article for 
details. 

When you run MLX, you'll see a prompt 
corresponding to the starting address. The 
prompt is the current line you are entering from 
the listing. It increases by six each time you enter 
a line. That's because each line has seven num­
bers-six actual data numbers plus a checksum 
number. The checksum verifies that you typed 
the previous six numbers correctly. If you enter 
any of the six numbers wrong, or enter the 

- checksum wrong, the computer rings a buzzer 
and prompts you to reenter the line. If you enter 
it correctly, a bell tone sounds and you continue 
to the next line. 

MLX accepts only numbers as input. If you 
make a typing error, press the INST /DEL key; 

next number. The checksum automatically ap­
pears in inverse video for emphasis. 

To simplify your typing, 64 MLX redefines 
part of the keyboard as a numeric keypad (lines 
581-584): 

U I 0 7 8 9 
H J K L becoDle 0 4 5 6 

M, r 2 3 

64 MLX Commands 
When you finish typing an ML listing (assuming 
you type it all in one session), you can then save 
the completed program on tape or disk. Follow 
the screen instructions. If you get any errors 
while saving, you probably have a bad disk, or 
the disk is full, or you've made a typo when 
entering the MLX program itself. 

You don't have to enter the whole ML pro­
gram in one sitting. MLX lets you enter as much 
as you want, save it, and then reload the file 
from tape or disk later. 64 MLX recognizes these 
commands: 

SHIFT-S: Save 

SHIFT-L: Load 

SHIFT-N: New Address 

SHIFT-D: Display 


When you enter a command, MLX jumps 
out of the line you've been typing, so we recom­
mend you do it at a new prompt. Use the Save 
command to save what you've been working on. 
It will save on tape or disk as if you've finished, 
but the tape or disk won' t work, of course, until 
you finish the typing. Remember what address 
.you stop at. The next time you run MLX, answer 
all the prompts as you did before, then insert the 
disk or tape. When you get to the entry prompt, 
press SHIFf-L to reload the partly completed file 
into memory. Then use the New Address com­
mand to resume typing. 

To use the New Address command, press 
SHIFT-N and enter the address where you pre­
viously stopped. The prompt will change, and 
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you can then continue typing. Always enter a 
New Address that matches up with one of the 
line numbers in the special listing, or else the 
checksum won't work. The Display command 

_ 	 lets you display a section of your typing. After 
you press SHIFT-D, enter two addresses within 
the line number range of the listing. You can 
abort the listing by pressing any key. 

Tiny MLX Commands 
To squeeze Tiny -MD< into the unexpanded VIC 
and still leave room for the ML program being 
entered, all the special commands of the 64 ver­
sion had to be omitted, as well as the provision 
for the redefined keyboard. Since Tiny MLX has 
no provisions for reloading a partially completed 
program, you must enter all the ML data in one 
sitting. When you finish typing an ML listing, 
you can then save the completed program on 
tape or disk. Follow the screen instructions. If 
you get any errors while saving, you probably 
have a bad disk, or the disk is full, or you made 
a typo when entering the MLX program itself. 

Program 1: 64 MLX 

10 REM LINES CHANGED FROM MLX VERSION 2.00 
(SPACE}ARE 750,765,770 AND 860 :rem 50 


20 REM LINE CHANGED FROM MLX VERSION 2.01 I 

s 300 :rem 147 


100 PRINT"(CLR}E63":CHR$(142):CHR$(8);:POKE 

53281,l:POKE53280,l :rem 67 


101 	POKE 788,52:REM DISABLE RUN/STOP 
:rem 119 


110 PRINT"(RVSJ{39 SPACES}"; :rem 176 

120 PRINT"{RVS}{l4 SPACES}{RIGHT}{OFF}g*}£ 


(RVS}{RIGHT} {RIGHT}{2 SPACES}g*}(OFFT 
g•a£{RVS}£{RVS}{l4 SPACES}": :rem 250 


130 	PRINT."{RVS}{l4 SPACES}{RIGHT} gG8 

{RIGHT} {2 RIGHT} (OFF}£{RVS}£E*J 

{OFF}E*}{RVS}[l4 SPACEST11

; - :rem 35 

140 PRINT 11 {RVS}{41 SPACES}" :rem 120 

200 PRINT 11 

{ 2 DOWN} {PUR} {BLK} MACHINE LANGUA 

GE EDITOR VERSION 2.02{5 DOWN} 11 :rem 238 


210 PRINT"E53[2 UP}STARTING ADDRESS? 

{8 SPACES }[9 LEFT} 11

; : rem 143 

215 INPUTS:F=l-F:C$=CHR$(31+119*F) :rem 166 

220 IFS<2560R(S>40960ANDS<49152)0RS>53247TH 


ENGOSUB3000:GOT0210 :rem 235 

225 PRINT:PRINT:PRINT :rem 180 

230 PRINT"E58{2 UP}ENDING ADDRESS? 


{8 SPACES}{9 LEFT}": :INPUTE:F=l-F:C$=CH 

R$(31+119*F) :rem 20 


240 IFE<2560R(E>40960ANDE<49152)0RE>53247TH 

ENGOSUB3000:GOT0230 :rem 183 


250 	IFE<STHENPRINTC$; 11 (RVS}ENDING < START 
{2 SPACES}":GOSUB1000:GOTO 230 :rem 176 


260 PRINT:PRINT:PRINT :rem 179 

300 PRINT 11 {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 
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400 IFN=-204THEN 790 :rem 64 

410 IFN=-206THENPRINT:INPUT"{DOWN}ENTER NEW 


ADDRESS"; ZZ - : 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 LEAST" 

:S;"{LEFT}, NOT MORE THAN";E:GOT0430 
:rem 159 


450 FORI=FTOTSTEP6:PRINT:PRINTRIGHT$("0000" 

+MID$(STR$(I),2),5);":": :rem 30 


451 FORK=0T05:N=PEEK(I+K):PRINTRIGHT$("00"+ 

MID$(STR$(N),2),3);",": :rem 66 


460 GETA$:IFA$>""THENPRINT:PRINT:GOT0310 

:rem 25 


470 NEXTK:PRINTCHR$(20);:NEXTI:PRINT:PRINT: 

GOT0310 :rem 50 


480 IFN<0 THEN PRINT:GOT0310 :rem 168 

4'90 A(J)=N:-NBXTJ :rem 199 

500 CKSUM=AD-INT(AD/256)*256:FORI=lT06:CKSU 


M=(CKSUM+A(I))AND255:NEXT :rem 200 

510 PRINTCHR$(18);:GOSUB570:PRINTCHR$(146): 


:rem 94 

511 IFN=-1THENA=6:GOT0315 :rem 254 

515 PRINTCHR$(20):IFN=CKSUMTHEN530 :rem 122 

520 PRINT:PRINT"LINE ENTERED WRONG : RE-ENT 


ER":PRINT:GOSUB10°00:GOT03l0 :rem 176 

530 GOSUB2000 :rem 218 

540 FORI=lT06:POKEAD+I-l,A(I)1NEXT:POKE5427 


2,0:POKE54273,0 :rem 227 

550 AD=AD+6:IF AD<E THEN 310 :rem 212 

560 GOTO 710 :rem 108 

570 N=0:Z=0 :rem 88 

580 PRINT"E£a 11 

: :rem 81 

581 GETA$:IFA$=""THEN581 :rem 95 

582 AV=-(A$="M" )-2* (A$=",") ..:3• (A$="." )-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=440R 


A=32THEN670 :rem 229 

590 IFA>l28THENN=-A:RETURN :rem 137 

600 IFA<>20 THEN 630 :rem 10 

610 GOSUB690:IFI=lANDT=44THENN=-l:PRINT" 


{OFF}(LEFT} {LEFT}";: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", ": : RETURN : rem 240 

690 S%=PEEK(209)+256*PEEK(210)+PEEK(211) 


: rem 149 

691 FORI=lT03:T=PEEK(S%-I) :rem 67 

695 IFT<>44ANDT<>58THENPOKES%-I,32:NEXT 


:rem 205 

700 	PRINTLEFT$("{3 LEFT}",I-l)::RETURN 

:rem 7 

710 	PRINT"{CLR}{RVS}*** SAVE ***(3 DOWN}" 

- :rem 236 

715 	PRINT"{2 DOWN}(PRESS {RVS}RETURN(OFF} A 

LONE TO CANCEL SAVE)(DOWN} :rem 106 

720 	F$="":INPUT"{DOWN} FILENAME":F$:IFF$="" 

THENPRINT:PRINT:GOT0310 :rem 71 

730 	PRINT:PRINT"{2 DOWN}(RVS}T{OFF}APE OR 

{RVS}D[OFF}ISK: (T/D)" - :rem 228 

740 	GETA$7IFA$<>"T"ANDA$<>"D"THEN740:rem 36 




750 DV=l-7*(A$="D"):IFDV=8THENF$="0:"+F$:0P 

EN15,8,15,"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:SYS65466 

:rem 69 


765 K=S:POKE254,K/256:POKE253,K-PEEK(254)*2 

56: POKE780, 253 : rem 17 


766 K=E+l:POKE782,K/256:POKE781,K-PEEK(782) 

*256:SYS65496 :rem 235 


770 IF(PEEK(783)ANDl)OR(l91ANDST)THEN780 

:rem 111 


775 PRINT"{DOWN}~. {DOWN}":GOT0310 

:rem 113 


780 PRINT"{DOWN)ERROR ON SAVE.{2 SPACES}TRY 

AGAIN. ": IFDV=lTHEN7 20 : rem T7l 


781 OPEN15,8,15:INPUT#l5,El$,E2$:PRINTE1$;E 

2$:CLOSE15:GOT0720 :rem 103 


790 PRINT"{CLR}{RVS}*** LOAD ***(2 DOWN}" 

- :rem 212 


795 PRINT"{2 DOWN}(PRESS (RVS}RETURN(OFF} A 

LONE TO CANCEL LOAD)" :rem 82 


800 F$="":INPUT"{2 DOWN) FILENAME";F$:IFF$= 

""THENPRINTiGOT0310 - :rem 144 


810 PRINT:PRINT"{2 DOWN} (RVS}T{OFF}APE OR 

{RVS}D{OFF}ISK: (T/D)" - :rem 227 


820 GETA$7IFA$<>"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*PEEK{54)-LEN{T$): 


POKE782, ZK/256 : rem 2 

841 POKE781,ZK-PEEK{782)*256:POKE780,LEN{T$ 


) :SYS65469 :rem 107 

845 POKE780,l:POKE781,DV:POKE782,l:SYS65466 


: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}TRY 


AGAIN. ( DOWNT": IFDV=l THEN800 : rem T72 
880 OPEN15,8,15:INPUT#l5,El$,E2$:PRINTE1$1E 

2$:CLOSE15:GOT0800 :rem 102 

1000 REM BUZZER : rem 135 

1001 POKE54296,15:POKE54277,45:POKE54278,16 


5 :rem 207 

1002 POKE54276,33:POKE 54273,6:POKE54272,5 


:rem 42 

1003 FORT=lT0200:NEXT:POKE54276,32:POKE5427 


3,0:POKE54272,0:RETURN :rem 202 

2000 REM BELL SOUND : rem 78 

2001 POKE54296,15:POKE54277,0:POKE54278,247 


: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":GO 


T01000 :rem 89 


Program 2: VIC Tiny MLX 

100 POKE55,0:POKE56,25:CLR :rem 8 

210 S=6405:E=7676 :rem 136 

300 PRINT"{CLR}":CHR${14):AD=S :rem 56 

310 PRINTRIGHT$ ( "0000"+MID$ (STR$ (AD), 2), 5); 


": 
11 1: FORJ=lT06 : rem 234 


320 GOSUB570:IFN=-1THENJ=J+N:GOT0320 

:rem 228 


480 IFN<0THENPRINT:GOT0310 :rem 168 

490 A(J)=N:NEXTJ :rem 199 

500 CKSUM=AD-INT(AD/256)*256:FORI=lT06:CKSU 


M=(CKSUM+A(I))AND255:NEXT :rem 200 

510 PRINTCHR$(18);:GOSUB570:PRINTCHR$(20) 


:rem 234 

515 IFN=CKSUMTHEN530 : rem 255 

520 PRINT:PRINT"LINE ENTERED WRONG":PRINT"R 


E-ENTER":PRINT:GOSUB1000:GOT0310 
:rem 129 


530 GOSUB2000 :rem 218 

540 FORI=lT06:POKEAD+I-l,A(I):NEXT :rem 80 

550 AD=AD+6:IFAD<ETHEN310 :rem 212 

560 GOT0710 :rem 108 

570 N=0:Z=0 :rem 88 

580 PRINT"K+~"; :rem 79 

581 GETA$:IFA$=""THEN581 :rem 95 

585 PRINTCHR$(20);:A=ASC(A$):IFA=l30RA=440R 


A=32THEN670 :rem 229 

590 IFA>l28THENN=-A:RETURN :rem 137 

600 IFA<>20 THEN 630 :rem 10 

610 GOSUB690:IFI=lANDT=44THENN=-l:PRINT" 

{LEFT} (LEFT}"; :GOT0690 :rem 172 

620 GOT0570 :rem 109 

630 IFA<480RA>57THEN580 :rem 105 

640 PRINTA$;:~=N*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"," 1: RETURN : rem 240 

690 S%=PEEK{209)+256*PEEK(210)+PEEK{211) 

:rem 149 

692 FORI=lT03:T=PEEK{S%-I) :rem 68 

695 IFT<>44ANDT<>58THENPOKES%-I,32:NEXT 

:rem 205 

700 PRINTLEFT$ {" { 3 LEFT}", I-1);: RETURN 

:rem 7 

710 PRINT"{CLR}{RVS}*** SAVE ***{3 DOWN}" 

- :rem 236 

720 INPUT"{DOWN} FILENAME";F$ :rem 228 

730 PRINT:PRINT" {2 DOWN} (RVS}T{OFF}APE OR 

{RVS}D{OFF}ISK: (T/D)" - :rem 228 

740 GETA$"i"IFA$<>"T"ANDA°$<>"D"THEN740:rem 36 

750 DV=l-7*(A$="D"):IFDV=8THENF$="0:"+F$ 

:rem 158 

760 T$=F$:ZK=PEEK(53)+256*PEEK(54)-LEN(T$): 

POKE782,ZK/256 :rem 3 

762 POKE781,ZK-PEEK(782)*256:POKE780,LEN(T$ 

) sSYS65469 :rem 109 

763 POKE780,l:POKE781,DV:POKE782,l:SYS65466 

:rem 69 

765 POKE254,S/256sPOKE253,S-PEEK(254)*256:P 

OKE780,253 :rem 12 

766 POKE782,E/256:POKE781,E-PEEK(782)*256:S 

YS65496 :rem 124 

770 IF(PEEK(783)ANDl)OR(ST AND19l)THEN780 

:rem 111 

77 5 PRINT n {DOWN} DONE. II: END : rem 106 

780 PRINT" {OOWNJERROR ON SAVE. {2 SPACES}TRY 

AGAIN.": IFDV=l TBEN72'0 : rem T7l 
781 OPEN15,8,15:INPUT#l5,El$,E2$:PRINTE1$;E 

2$:CLOSE15:GOT0720 :rem 103 

782 GOT0720 :rem 115 

845 POKE780,l:POKE781,DV:POKE782,l:SYS65466 

:rem 70 

1000 REM BELL TONE :rem 250 

1001 POKE36878,15:POKE36874,190 :rem 206 

1002 FORW=lT0300:NEXTW :rem 117 

1003 POKE36878,0sPOKE36874,0:RETURN :rem 74 

2000 REM BELL SOUND : rem 78 

2001 FORW=15T00STEP-l:POKE36878,W:POKE36876 


, 240: NEXTW : rem 22 

2002 POKE36876,0:RETURN :rem 119 
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Printers/Etc. COMMODORE
DIABLO 	 CITOHJl~ATARre11 INTERFACES DISK DRIVES 
SILVER REED 
630 Letter QuaI. . . S 1648 Prowrl te r ... . ...... $335 


Prowrl ter II . . . . . . . $569 The Connect ion ... . . $85 MSD(170K) ...... . . $349 
Starwrlter . . . . . . . . S929 MSD (Dual) (170Kx2) . $539 Bus Card .......... S149
SOOXL .................. CALL EXP 400 Ltr. Oual. . S310 

Printmaster ... . . . . S1198 Cardco G + . ....... . $69 Laser (170K) ....... $325


EXP 500 Ltr. Oual. .. S379 Cardco B ... . . .. . .. Call 	 Commodore 1541 . .. $239 800XL . ................. CALL EXP 550 ltr. Oual. .. $449 OKIDATA MSD (IEEE) .... .... . $98 Concord (170K) .... . Call 
82A .. .... ... .. . . .. Ca ll 
EXP 770 Ltr. Oual. $888 	 Cardco 5 Slot .... ... $48
© 1984 Arari, Inc.. All righls r•strv•d. 84P .... . ... . . . .... Call 	 RECORDERS
STAR 	 Grappler C D . . . . $10992 . . . . . . . . . $409 	 Cardco Recorder .... $48DISK DRIVES 	 INTERFACES Gemini lOX $259 93 ...... ._...... ... C~ll DIRECT MODEMS 1530 Commodore ... CallAx iom 846 . .. .. . .. . Call 

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


Rana 1000 S298 	 Gemini 15X $378 Hesmodem . . . . . . . . . $53 	 Cassette Interlace .. . $29 
Astra 2001 S549 	 Delta 10 .. $378Atar i 850 (In Stock) .. $169 	 2000 " .. S995 1650 Automodem . . .. $99 Phonemark Rec. • . S37Indus GT ... . .• . ... S309 	 Delta 15 ... . $519 1600 Modem ........ Call 
lnterfast 1 ........ . $150 
 MANNESMANNTrak AT·D2 . .. .. ... $329 	 Radix 10 . .... . S549
Mlcrobits t 150 ...... Call 	 Westr idae Modem . . Call DIRECT PRINTERS 
Trak AT-1 ........ .. S319 Rad ix 15 .. S645 t60L S559 	 MPS 801 ... ... . .. . $219 
A-Vener . . . . . . . . . . CallTrak AT·D4 . . ....... Call Power Type Call Spirit .. $299 80 COLUMN BOS Commodore 1526 . .. $288 
Astra t620 (Dual) ... $499 DIRECT PRINTERS TOSHIBA JUKI Batteries80Col .... $149 Cardco LO/I . . .. .... $498 
Percom ... ... . ..... Ca ll Ax iom AT-100 ..... . $195 1340 $788 6100 $4 19 Video Pak 80 . ...... $129 1520 Color Printer ... $129 
Atari 1050 . . . . . . . . $249 Atari 1027 ..... . .. . $269 ZBO Video Pak ...... $209 

1351 . $1299 	 ABATIAx iom 550 AT .. ... . S259 
Axiom 700 AT ..... . $469 MEMORIES 	 NEC LO 20P Llr. Oual. . . $378 

Mlcroblts 64K (XL) .. Sl 15 	 SOFTWAREAtari 1025 . . . . . . . . $299 3510 ... " " . .. . " $1259 PANASONIC 64 	 64Mosaic 48K (400) .... S98 3530 ...... . .•.... $1259 t 090 $255
Mosaic MK (4001800) Cal l DIRECT MODEMS 3550 . " ... ... .... $1598 1091 MISCELLANEOUS FUTURE HOUSE 

$309 	 Comp. Pers. Account. $56Mosaic 32K ..... . . . . $68 	 Mlcrobits 1000C ... . $128 MAE Assembler (D) . . $4 7 771017730 . . .... . . $1719 1092 .. " S458Atar i 64K (600XL) .... Ca ll VI P Terminal (D) . . . . $38 HES 

MONITORS Star Wars (A) S33 Omnlwrl ter(D) ...... $45
OTHER ATARI Hesmon (D) .. . ...... $27Super Base 64 (D) ... S68400 Keyboard ....... Call ATA-8000 (64K) . . $489 AMDEK SAKATA 	 64 Forth (A) ........ . $39 
Doodle City (D) . . . . S27 Koa la Pad .. . .... ... $67 ATR-8000 (16K) S359 V300 G S139 SC100 (Color) $239 	 Multlp lan (D) ........ S65
Summer Games (D) $27Chalkboard Pad ... . . $75 Allen Voice Box .... . $98 V300 A $149 1OOOG (Green) $99 . Turtle Graphics (R) ... $39 


Blt·3 80 Column .... $228 1010 Recorder . . . .... $74 V310 G (I BM) ... $155 TAXAN 
 Pitfall II (D) . . . . . $25 
INFOCOM

V310 A (I BM) .. $165 100 Green . . Decathlon (D) . . .... S25 .... ... $34St 15 	 Planet Fall (D) 50 Mission Crush (D) . S27ATARI SOFTWARE 	 Color I+ . . . . . $269 105 Amber .. .. $125 Enchanter (D) ....... S34 

Color II + $399 210 RGBIComposite $269 Infidel (D) .. .. ... . ... $34
IFA. (CID) .. . .. ... S20 


MISCELLANEOUS Color Ill . .. . Master Composer (D) . S27
GAMESTAR . . . . $349 400 RGB Med-Res.. $296 	 JINSAM
Donkey Kong (A) . . . S29Syn Cale (D) . $59 Footba ll (CID) . ... ... s21 Color IV (IBM) . . . .. $699 415 RGB Hi·Res. . . . $429 Mini J ini (A) .... . .... $75 

Syn File (D) $59 Baseball (CID) . . .... , $21 Bruce Lee (D) . . . . . . S23PRINCETON GRAPHICS 420 RGB Hi-Aes.(IBM)$479 	 MICROSOFTWARE !NTL 
Syn Trend (D) . $48 	 INFOCOM Pro Football Stat. (D) . $56 Practlcalc 64MAX 12 (Amber) .... $178 NEC 	 . (C) 34 (D) 36 
Syn Com (DJ S29 Zork I, II or Ill (D) . . ... $27 ' HX 12 (RGB) . $489 JB 1260 (Grn) $99 

Seastalker (D) . $27 Spreadsheet . (C) 49 (D) 52 
Syn Chron (D) $29 Deadline (D) ........ $34 SR 12 (RGB) . S619 JB 1201 (Grn) .. $145 Koala Coloring I . S20 Practil ile 64 (D) ...... S36 
Decathlon (A) S29 Starcross (DJ ........ $27 Koala Logo Design . $27 MIRAGE CONCEPTS SUPERS JB 1205 (Ambe r) S145Suspended (D) .... . . $34 	 Aockys Boots (D) . S33Drols (DJ S23 	 Data Base (D) . . . .... S68100A (Amber) S99 ZENITHWitness (D) ...... . . . S34 	 Bumble Games (D) $27 


Planetfall (D) ... . . . . . $3~ SOOG (IBM with tilt) . S126 Green " .. $85 Beyond Wellenstein . . $23
Gyruss (A) $31 	 Word Processor (D) .. S68 
Heist (D) S23 	 MICROSPEC

Encha nter (D) ....... $34 SODA (IBM with lilt) . $126 Amber .. ..... S95
Bruce Lee (CID) . S27 	 Peachtree Account Call Database (D) .. . ..... $44
Infidel (D) .. .... . . . . . $34 


Universe (D) Call Odesta Chess (D) .... S46 Malling Lis t (D) .. . . .. S32 
Ouestron (D) . . S34 KRELL SAT . ....... Call MODEMS Ultlma Ill (D) . . .... .. S39 Checkbook Mgr (D) .. . $47 


INTELL. STATEMENTS NOVATION HAYES Prof. Blackjack (D) ... $46 G/L(D) . .. . .. . . ..... $44
Koala Coloring I . S20 Prof. Blackjack (D) . . $46 J·Cat . .. . ... ... .... $99 Smartmodem . .... . $209 Homeward (D) ..... . . $46 A/P(D) ..... ..... . .. $47
Koala Logo Design S27 
LJK 	 Apple Cat II . . ...... $259 Smartmodem 1200 .. $498 Pers. Accountant (D) . $23 A/R(D) ...... .. . .... $47


Bumble Games (D) . S27 Letter Perfect (D) .. . . $74 O.Cat ..... . .... . . $149 Mlcromodem II ..... $259 Karate Devils (D) ... . . $27 PARKER BROS 
Miles Account ing . . Call Data Perfec t (D) ... .. $74 	 Mlcromodem lie . .. . S239 Final Flight (D) ...... $22 0-Bert (A) ......... .. $33

World Gtst. Baseball S23 Spell Perlect (D) .. ... $56 	 PROMETHIUS Diskey (D) .......... $33 Popeye (A) ....... . .. S33 

Gridrunner (A) S20 Letter Perfect (A) .. .. S74 	 Promodem 1200 . . . . $349 Barrens Sal (D) . ... . . $59 Frogger (A) ...... . .. $33 

Sargon ·11 (CID) S23 Millionaire (D) . $39 MICROPROSE PROFESSIONAL SW 
Millionaire (D) S34 Sargon II (D) ........ S23
Scio Flight (D) ....... $26 
 Wordpro WIS pe ll (D) . . $68 

B-Graph (D) ..... .. .. $59Castle Wellenstein (D) $20 Spell right (D) . . .. .... $45Hellcat Ace (CID) . . . . $23 
Castle Wollen stein (D) $20Odesta Chess (D) . ... S46 QUIKTEXMONARCHFinancial Wizard (D) . . $41 ACCESS SOFTWARE Qu ick Br. Fox (R) .. ... $49 ABC Complier (D) .. . . $55 

Ultlma Ill (D) ....... . $39 
 Beached (D) ...... . .. $24 RAINBOWOPTIMIZED SYSTEMS Neutral Zone (CID) . .. $24 File Assistant (D) ... . $46 ADVENTURE INrL 	 Action (A) .... .. .... S65 Spri temaster (D) ..... S25 Writers Assistant (D) . $46 
Dlskey (D) .. ..... . . . $33 Mac 65 (D) ..... . .. . . S58 
Ultra Disassembler (DJ S33 	 Basic XL (R) ... . ..... SSS 
 AVALON HILL Spreads ht Assist. (D) . $56

NukeWar(C) . . . .... . S12Adv. 1-12(each)(C) .. . S18 	 C.65 (D) " ... " ... . . $58 SCARBOROUGH 

Saga 1-12 (each)( DJ . . $27 Bug 65 (D) ........ . . $23 
 Androm. Conquest (C) $14 Mastertype (DIA) ..... $27Midway Campaign (C) $13 Song Writer (D) . . . ... $27ATARI 	 PARKER BROS Computer Football (C) $13
Atar i Writer (A) ...... S68 	 Astrochase (A) .... .. $33 SOFTSMITH 

Paint (D) .... .. .... . . $30 Death Sta r (R) .. .. ... $33 


Telengard . (C) $16 (D) $19 
Touch Typing (CID) . . . $21 

Microsoft Basic II (A) . $64 0-Bert (R) .. ..... . . . . $33 
FlylngAce(C) . .. .... $15 
Moon Patrol (C) .... . . $17 	 SOUTHERN SOLUTIONS 

Visicalc(D) .... . . . . $139 	 Popeye (R) . .... . .... S33 
 Businessman (D) .... $48BATIERIES INCLUDED Home File Mgr (D) .. . $36 Bill Payer (D) ..... . .. $48QUALITY SW Paper Clip (D) ....... $69
Assembler Editor (A) . $44 Return of Hercu les (D) S22 Bill Collector (D) . . ... S48Consultant (D) ...... . $75 Olx (A) ............. S32 
 Paymaster (D) . . .. .. . $48 All Baba (D) . . ....... $22 
 Paper Clip wlSpell (D) S85Dig Dug (A) . . ....... $32 
 RESTON SPINNAKERSpell Pack (D) ... .... S37
Atar i Logo (A) ... .. .. $72 Movlemaker (D) .. . . .. $45 Snooper 1 or 2 (D) . ... $27 
Ms. Pac Man (A) . S33 Organizer Series (Ea) . S22 

Aerobics (D) .... .. . . S34SCARBOROUGH SYS. BLUE SKY Joust (A) . S33 Kids on Keys (D) . ... . $20Mastertype (DIR) ... . . $27 Cale Result Adv .. . .. . $99 Donkey Kong Jr. (A) S35 Most Amaz ing (D) . ... $27Songwriter (0) ..... .. $27 Cale Result Easy . ... $57 Kindercomp (D) . . .. .. $20Computer Chess (A) $24 SCHOOL WIZWARE . Call BRODERBUND Alphabet Zoo (0) . . ... . 20AVALON HILL SIERRA ON·LINE 	 Bank St. Writer (D) ... $46 Trains (D) ... . .... . .. $27
Telengard . (C) $16 (D) $1 9 COSMIC
Homeward (D) . . ... . . $46 	 Opera!. Whrlwnd (D) .. $27 Delta Draw ing (A) . ... S27Close Assault (C) 20 (D) 23 Ultlma II (D) .. .. . . . . . $39 	 Choplllter (A) . ..... . $27 
TAC (D) .... ...... . . $27 	 SUBLOOICDark Crysta l (D) ... .. S26 	 Lode Runner . (D) 23 (R) 27 Flight Simulator II (D) . $36 BROD.ERBUND 	 Wiz. & Princess (D) ... $22 CBS SOFTWARE Pinball (CID) . .. .. ... $22Arcade Machine (D) .. $39 SPINNAKER 	 Success with Math (D) $17COMPUTERS 
 SYNAPSEBank St. Writer (D) . .. $46 Snooper Troop 1,2 (D) . $30 	 Wbstr Word Game (D) $20 Ft. Apocalypse (CID) . $23 Oper. Wh irlwind (0) .. $27 Most Amazing (D) . . .. S27 727 BREA CANYON RD., SUITE 16 COMMODORE Necromancer (CID) ... $23Choo li tter . (D) $23 (R) $29 Kids on Keys (D) .... . $20 	 Simons Basic (A) . . . . Call Zaxxon (D) ... . . . .... $23CBS SOFTWARE . . .. Call 	 Trains (D) .. . ........ $27 Magic Desk (A) 
WALNUT, CA 91789 	 .. . ... $48 Blue Max (D) .. .. ... . $23 
CONTINENTAL Delta Drawing (R) .... S27 	 Logo (D) . . .. ... ... . SSO Pharoah' s Curse(CID) $23


Aerobics ID)Home Accountant (D) $48 .. . .. . . . $34 	 Assembler 64 (D) . . . . S36 SSITax Advantage (D) . . . $45 	 STRATEGIC SIM. Easy Script 64 (D) . . S52 Combat Leader (CID) . $27 Broadsides (D) . .. . . . $27 (800) 626-7642
COUNTERPOINT SW Call CONTINENTAL S.W. 	 Computer Baseball (D) $27 Carrier Force (D) ... . . $39 DATASOFT 	 Home Accountant (D) $48 Eagles (D) .......... $27
Combat Leader (D) ... $27Pooyan (CID) .... .. .. $20 	 PLEASE FOR ORDERS ONLY Tax Advantage (D) . .. $45 Ringside Seat (D) .... $27
Ral ls West (D) . .. .. . . $27 
Teletalk (D) . . ... . ... $33 	 FCM (D) ..... ... . . .. $34 Tigers In Snow (CID) . . $27
Epidemic (D) ........ $23
Graphic Master (D) ... $23 	 SORRY, NO COD'S COUNTER POINT SW Batt le Normandy (CID) $27Eagles (D) . . .. . .. .. . $27 
Mlcropa lnter (D) .. . .. $23 	 Early Games (Ea) . ... S20 TIMEWORKS Cosmic Bal I or II (D) . . $27 Zaxxon (CID) .... . . .. $27 CREATIVE SOFTWARE Dungeons of Alg. (CID) St7SUB LOGIC C~~IF. (714) 594-5204EASTERN HOUSE 	 Moondust(R) . . . .... $23 Robbers Lost (CID) ... $17Flight Simu lator II (D) . $36 Monkey Wrench II . .. $51 	 Save New York (A) . . . $23 Money Mgr. (CID) . . . . St 7 Pinball (CID) .. . .. .. . $20 FOR TECHNICAL INFO, ORDER INQUIRIES, 	 Wall Street (CID) EDUCATIONAL SW 	 Pipes (A) ... . .. .. ... S23 ..... Sl 7 
SYNAPSETricky 1,2,3or4 .. . ... $15 	 Househld Finance (C) $20 Data Manager(CID) .. St7
Fiie Manager (R) .. .. . $54 Add $2.50 shipping per software order In contlnenlal U.S. Add $5.00Tricky 5-13 . .. . ..... . $22 	 DATASOFT Elec. Checkbook (CJD) $17

Fort Apocalypse (CID) $23 shipping per sollware order tor AK . HI. FPO·APO . Add $10.00 or t5% EPYX 	 Pooyan (CID) . . ...... $20 TOTLDimens ion X (CID) .. . $23 (whichever Is greater) per software order for non· U.S. Call for cos! ofDragon Riders (CID) . . $27 	 Moon Shuttle (D) ..... $20 Toti Text .. lC) $32 (D) $34Blue Max (CID) . .... . S23 hardware shipping . Calll . residents add 6V.% sales lax. Cashiers 	 C) $15 (D) $17Temple APS (CID) . ... $27 	 Label . ....Encounter (DIR) . . . . . $23 	 ENTECH 

Jumpman (CID) ...... $27 checks or money orders filled within 24 hours for Items In stock. 	 Time Mgr. . C) $24 (D) $27Stud io 64 (CID) . . .. . . $28 Zepplln (CIO) •....... $23 

Pharoah's Curse (CID) $23 Personal checks requ ire 4 weeks to clear. MasterCard and Visa OK for Oatabase 64 (D) . .. .. S45 Rsrch Asst. (C) $24 (D) $27

FIRST STAR soltware only wilhln contlnenlal U.S., add 3% surcharge. Include card 	 TRON IX Boulder Dsh (CID) 20 (A) 27 	 TRON IX EPYX 
no .. expiration ~ale and signature. Due to our low prices. all sales are 	 S.A.M. (D) ........ .. . $39 
Bristles (CID) .... .... $20 	 S.A.M. (D) ........... $39 Temple of APS (CID) .. $27 

fina l. All defective returns must have a return aulhorlzallon number. Jumpman (CID) . . . . .. $27 Juice (DJ ..... . .. . . . $23 
Flip Flop (CID) ... .. .. $20 	 P.M. Animator (D) .. . . $29 


Ju ice (CID) .. ... .. ... S20 Dragonrlders (CID) ... $27
Please call lo oblaln one before returning goods tor replacement or Chatterbee (D) .. . ... $27 

Chatt erbee D) .... .. $27 Gateway to APS (A) .. $27repair. Prices & availability subject to change. 



Auto Modem 
(Commodore) 

Anchor Mark VI 
Anchor Mark XII 
Hayes Smart Com 11 
Hayes 300 
Anchor Mark VII 
Anchor Vol ksmodem 
MPP 1000C (Atari) 

s599s 
$159.00 
$289.00 
s 75.00 
$209.00 
$119.00 
s 59.00 
$109.95 

COMPUTERS 

COMMODORE 64~ 

~-~ 
Commodore 64 CALL 
Atari 800XL NEW LOW PRICE 
SANYO 550. 550-2 CALL 
SANYO 555, 555-2 CALL 

SOFTWARE 
Zork I, II 
or Ill s299s 
Flight Simulator II $36.95 
Super Base 64 $69.95 
Paper Clip w/spell $79.95 
Home Accountant $59.95 
Bank Street Writer $49.95 

Commodore $23200 
1541 

New Commodore Drive CALL 
Atari 1050 NEW LOW PRICE 

Indus GT 
MSD (Commodore) 
MSD Dual Drive 

$289.00 
$369.00 
$369.00 
$319.00 
$569.00 

DISKETTES 

fil\i® 
ComputerWare- $1595 
house ss/dd 

Elephant ss/sd S16.95 
Elephant ss/dd S19.95 
Maxell MDI $24.95 
Verbatim ds/dd $24.95 
Ultra Magnetics ss/sd S15.95 

Commodore 
801 
Gemini 10X 
Gemini 15X 
Delta 10 
Power Type 
AXIOM AT 700 (color) 

AXIOMAT550$259oo 
Atari 1025 
Atari 1027 
Commodore 1526 
Okidata 82, 83. 84 

92, 93 

Commodore 
Color 

BMC 13 " color 
Panasonic (composite 

& RGB) 
SAKATA 13 color 
BMC (green) 
BMC(yellow) 



I 

• • 

COMMODOREATARI 
KOALA 

KOALA TABLET .. 584.75 
PAOG. GUIDE ........ 512.75 
GEOMETRIC DES .... 522.75 
LOGO DESIGN ........ 527.75 
ILLUSTRATOR ........ 599.75 
SONG WAITE R D $27.75 
MASTER TYPE' S27.75 

CONTINENTAL 
HOME ACCOUNT D .... $44.75 
TAX ADVANTAGE ..... $35.75 
BOOK OF APPLE 

SOFlWARE 516.95 
GEN. LEDGER . S 179.95 
ACCOUNTS PAY . . 5179.95 
ACCOUNTS RE C...... S 179.95 
PAYROLL ...... . . . S 179.95 

.. $329.95 

BRODERBUND 
544, 75 
$24 95 
$24.96 
$24.95 

LODE RUN D.. $24.95 
SEAFOX D $22.95 
SPARE CHANGED ... $24.95 
AE D ... . .. 524 95 

SSI 
$26.75 

.. 526.75 
TIGERS IN SNOW .. . 526.75 
GEAMANY1985 . 53675 
BATILE FOR 

NORMANDY S26 75 
SHATIERED ALL S39 75 

INFOCOM 
800XL COMPUTER .... . . CALL 
1050 DRIVE ............. CALL 
1010 RECORDER .... .. 555.00 
1020 PRINTEA ... . . ... . 559.00 
1025 PAINTER .... .. .. $189.00 
1027 PAINTER ........ 5249.00 
1030 MODEM . . . . 559.00 

KOALA 
SUPER SKETCH . . $69.95 
KOALA TOUCH 

TABLET .. . . . .. . . 569.95 
THE ILLUSTRATOR 599.95 
SPIDER EATER.... . S22.50 
SPEEICOPTER . 527.75 
PROG. GUID E . . . . . 512.75 
GEOMETRIC DESIGN ... $22.50 
CRYSTAL FLOWERS ... 522.50 
KOALA GRAMS 

SPE LLING .. . ... $27 .50 
LOGO DESIGN 

MASTER . . . . . $27.50 

STRATEGIC 

SIMULATIONS 


EAGLES .... 526.75 
THE SHATIEREDALL ... S26 75 
TIGERS IN THE SNOW ... $26 75 
BATILE FOR 

NORMANDY . . .... $2675 
KNIGHTS OF DESERT ... $26.75 
COSMIC BALANCE ..... $26.75 
COSMIC BALANCE 11. .. 526.75 
CYTON MASTERS ...... 526.75 
COM BAT LEADER...... S26 75 

SCARBOROUGH 
SONG WRITER D ...... 527 75 
MASTER TYPE ....... 52 7 75 

IMONITORSl 

TAXAN 
210 Color RGB . 5259 00 AMDEK 
100 Green . 511500 300 Green .. 
105 Amber .. $125 00 300 Amber 
400 Color AGB $295 00 310 Amber-IBM 
410 Color RGB . 5349 00 Color I Plus . 
420 Color RGB·IBM . $459 00 Color 4T·IBM . 
121 Green·IBM 
122 Amber· IBM 

..... 5145 00 
5149 00 NEC 

ZENITH 
ZVM 122A Am er 
ZVM 123G Green 

s 95 00 
5 85 00 

ZVM 124 Amber· IBM . S 129.00 
ZVM 13 1 Color 
ZVM133 RGB 

5275.00 
$389.00 

JB 1260 Green 
JB 120 1 Green 
JB 1205 Amber 
JC 12 15 Color 
JC 12 16 RGB 
JC 460 Color ..... 

ZVM 35 Compos11e $449 00 SAKATA 
ZVM 136 HI AES Color 5589.00 

SC· 100 Color 
GORILLA STSI Till Stand 
12" Green s 82.00 SG tOOO Green 
12" Amber . s 89.00 SA 1000 Amber .. 

ATARI 
DEADLINE ............. $34.75 
ENCHANTER . .. . .•. .. .. 534.75 
INFIDEL ... .... .. . . .. .. $34.75 
PLANETFALL. .. . . . . . . .. $34. 75 
STAR CROSS .... .. .. . . 534.75 
SUSPENDED ..... . ... .. $34.75 
WITNESS.. . ..... . . .. ... $34. 75 
ZORK I ..... .. ......... 534.75 
ZORK II .. .. ............ $34.75 

BUSINESS 
VISICALC ...... 5159.75 
u:nER PERFECT..... . $89.75 
LETIER PERFECT R ... $89 75 
DATA PERFECT .. . . 589 75 
FILE MANAGE R . ....... S69 75 
HOME FILE MGR ...... $69.75 

ADVENTURE 

INTERNATIONAL 

PREPPIE 16KC/32KD ... $24.85 
RAL LY SPEEDWAY 

ROM). .. .. . . . .. . 532.75 
REAR GUARD 16KC . . 514.95 
SEA DRAGON 

16KC/32KD ... . .. . .. $25.00 
STRATOS 

l 6KC/32KD . ...... . .. $25.00 
DISKEY 32KD ......... $34.75 


CONTINENTAL 
HOME ACCOUNT D .... $44.75 
TAX ADVANTAGE ...... 535.75 
BOOK OF ATARI 

SOFTWARE ..... .. ... S 16.95 

EASTERN 
HOUSE 

MONKEYWRENCH II . $52 75 

\Dll.Ull 
s139 00 : " ~ 
s 149 00 

COMMODORE 
C64 COMPUTER . . . CALL 

SX 64 COMPUTER ....... CALL 

C1541 DISK DRIVE ... 5239.00 

C1526 PRINTER..... . 5269.00 

MPS801 PRINTER. .... $215.00 

C 1702 MONITOR ..... $249.00 

C1650AUTOMODEM ... 584.00 

Cl 530 DATASETIE .... 565.00 

C64101 ASSEMBLER .. 529.00 

C64105 LOGO 64 ... . .. 545.00 

C64106 PILOT 64 . . ... 535.00 

SIMON'SBASIC ....... . $2900 


HES 
64 FORTH.... . ... 539.95 
HES MON ... 522.75 
HESWRITER .. . ... 528.75 
OMN I WRITER .. 545 .75 
TYPE N WRITER . . . .. 524 .75 
HOME MANAGER .. . . 528.75 
TIME MONEY 

MANAGER . . .. ...... 544.75 
OMNI CALC . ... . 533.75 
HES MODEM . 549 96 
M MULTIPLAN . . 565.75 

TIMEWORKS 
INVENTORY . ......... 539. 75 


75ACCOUNTS REC ··· · · · 539. 
ACCOUN TS PAT · · · · · · 539.75 
GEN. LEDGER ......... 539.75 
PAYROLL .. . .. .. 539.75 
INVENTORY MAN . 539.75 
CASHFLOW ... 539.75 
DATAMANAGER .... 519.75 
MONEY MGR. c/d ..... 519.95 

KOALA 64 
KOALATABLET .. 56975 

PROG GUIDE . . 522.75 


I MODEMS I 
MITEY MO ..... 79.95 

CARDCO 
LIGHT PEN ..... ..... 529.75 
5 SLOT EXPAN. 64 ..... 554.00 
64 WRITE NOW . ....... 539.00 
64 MAIL NOW .... ...... $29.00 
20 WRITE NOW ........ $29.00 
64 KEYPAD . . ........ $64.00 
UNIVERSAL CASS. 

INT. . . . 529.75 
PRINTER UTILITY ...... $19.75 
6 SLOT EX PAN . . . ...... 579.96 
3 SLOT EXPAN ....... $24.95 

SPINNAKER 64 
KINDERCOMP D/ R .... 521 75 
STORY MACH ROM .. .. 524.75 
FACE MAKER D/ R . ..... 524.7 5 
SNOOPER TR. D ....... S26.75 
SNOOPER T2 D .... . . .. 526.75 
DELTA DRAW ROM .... $26.75 

CONTINENTAL64 
HOME ACCOUNT D . . 544.75 
TAX ADVANTAGE..... $35.75 
F.C.M . . .. . . 535.75 
64USERSOFENCYC... 51275 
20 ENCYCLOPEDIA .. .. $12.75 

SCARBOROUGH 
64 

SONG WRITER D . .. .. .. 527.75 
PHI BIOTA FILER ...... S32.75 
IA/ISTE'A TYPE $27 75 

BATT'E"R" '1'E"s . 
INCLUDED 

PAPERCLIP 64 ... 54995 
PAPERCLIP 

64W/ SPELLPAK 
THECONSULTANT64 
Bl·80 COL CARD. 

MICROBITS. $159.00 Hayes. 5259 00 MPPlOOOC .. $10900 
Smartmodem 300 . 5189.00 
Smartmodem 1200 5489.00 

NOVATION Smartmodem 1 200b $439 00 

. $589 00 

s 99 00 J·Ca1 589.00 M1cromodem lie. . 5259 00 
5145.00 

Cal 5129.00 M1cromodem 100 5289 00 
s 145.00 

Smar\ Ca\ 103/ 5169 00 Chro~ograph . . . . S 1 79.00 
5255.00 Smart Cat 103/ 2 12 $389.00 
5399.00 

AutoCat . $209.00
5349.00 

212AutoCat. ... $539.00 ANCHOR 
Apple Cat 11 5239.00 Volksmodem .. 555 99 
212 Aople Cat 5439 00 Mark VII 595 995229.00 
Apple Cal 212 5249 00 !auto ans/dial) 5 35.00 (Upgrade) Mark VII . 5259.00s 99.00 
Smart Cat Plus 5359 00 11200 band) $109.00 

AMERICA'S MAIL ORDER HEADQUARTERS 

LYCO COMPUTER 

WORLD'S LEADER IN SALES & SERVICE 

TO ORDER 

CALL TOLL FREE 


800-233-8760 
or aend order to 
Lyco Computer 
P.O . Box 5088 

Jersey Shore . PA 17740 



SAVE ~-.~~~· EP~RI Ni:~Rs = 

PRINTER Citoh 

RX·80 . . ... ... . . . $259.00INTERFACING Gorilla GX100.... .... Sl 19.00 
 MICRONICSRX '30FT . ...•.. .. .. . . $299.00Gorilla Serial . . .. . . . . . 5129.00
Available for GEMINI 1 SX . . . ..... . 5359.00FX·BO . . .... . ... . .. . ... $439.00Prowr iler6510 ... . ... 5315.00 DELTA 10. . . .. ... . .... 5375.00
FX· 100 . ............ .. . $639.00
Commodore, VIC, Prowriler II .. .. . . . . .. 5575.00 GEMINI 10X
DELTA 15 ... ... , . ..... 5475.00 
8600 . . . . . . . . . . . . . ... 5899.00 OKI DATA RADIX 10 . .... . .. . .... $509.00Apple, Atari, 
Starwriter ... . . . . . . . $929.00 
 80 .. . . ..... CALL RADIX 15 . 5559.00I BM-PC, TRS 80 Printmaster . . . . .. . . 51 199.00 $249.0082A ....... . . . . $299.00 POWERTYPE . .. CALL 


Tl, and Others. 83A . ..... • • . . . . . . . .. . . 5569.00 SWEET P 
Sheet feeder .. . 5425.00 
620 . . . . $929.00APEFACE ..... . ...... .. $59.95 84 . . .. ..• . •.. .... . ... $959.00 (MODEL 100) . . 5549.00 
 MANNESMANN630 . .. s1699.00 92 ......... $399.00 STX80 . . . . . $149.00 


AXION . . . . . . . . . . . . . CALL 85 I OSp . . .... . .. .... . $499.00 93 . . . . . . . . .. . ........ $685.00 TALLY 

8510SCP .. ........ .. $559.00 


TYMAC CONNECTION .. . CALL 

CARDCO 
SPIRIT 80 . ............ 5 299.00
MICROBITS...... . ..... CALL LEGEND LOI .. .. .. ..... . ... ... . $449.00
A I 0 Letterqual . . . ... . $499.00 MTL· 160L. . 5559.00 

860 . ' . . .. .. . ... . $259.00 L02 ... ... . . . 5279.00 
MTL·l 80L. . . . .... 5775.00

L03 . . .... 5339.00 

Ml 2010 . . . ........ 5279.00 1200 ... . . • •. . . . .... CALL PRINTER INTERFACE . .. $39.75 NEC
BLUE CHIPS PANASONIC 1000 . . . ' . . . ... . . . . . $279.00 


1090... .. ' $229.00 
M 12010 C·64 .. .. ..... 5279.00 1091 . $299.00 1500 . . .. CALL PRINTER INTERFACE W/ NEC 8025 . 5699.00 

D4015 . .......... 51 399 00 1092 . . 5439.00 1081 .. . ... • .. . ... .. ... . CALL FULL GRAPHICS. . . 565.75 NEC 8027 . . . . . . . . .. 53 59.00 

IBM-PC HARD DISK COMPUTER PRINTING 
COM PATABLE CARE . ­DRIVE PAPER 

CORONA 
IBM PC 

Compatable 
PPC22A 

Ponable 256K·Amber 51995 
PPC22G 

Ponable 256K·Green 51 995 
PPCXTA 

Ponable 256K· 1OMeg. 53295 
COR128K 128K·RAM 5 159 

NEC 
PC8201 Ponable $4 29 
NECBt 64K Computer 

System 5104 9 
NECB2 126 K Compu ter 

System . S 1 799 
PC822 1Therma l P11n1er S 139 
PC8281 Dala R cord r S 89 
PC82018K RAMC h1p S 99 
PC6206 32K RAM Can s 299 
PC300 Modem s 65 
PC880 1 MSDOS 

16 Bit Card S 339 
PC6025 132 Column 

Pront er S 639 
PC80 27 80 

Column Printer S 3 '-9 
15LO Len er Ounl1ty S 4 79 

OVER 2000 
SOFT-WARE TITLES 

IN STOCK 

IBM, APPLE 
TRS80 

10 MEG . 
20 MEG .. 
30 MEG . . 

. 5975.00 
. ..... $1399.00 

. CALL 
·D 0 .S EXTRA 

INNOVATIVE 
CONCEPTS 

DISK STORAGE ( 10) ..... 54.95 
DISK STORAGE ( 15) ..... 59.95 
DISK STORAGE (25) .... S 19.95 
DISK STORAGE (50) 

w/ lock 
DISK STORAGE 
ROM STORAGE 

.. 525.75 
. 51 7.9 5 

.. 524.75 

IDISKETTES I 
SKC·SSSD 
SKC·SSDD 
SKC·DSDD 

SKC 
$14 75 
$1 7 75 
52 1 75 

ELEPHANT 
5•;·sssD 
5•;·ssDD 
5•,"DSDD 

MAXELL 

51 5.99 
51 7.99 
522.99 

5•,"MD·l 51 995 
5• , "MD·2 524 99 

BIB 
DISK DRIVE 

CLEANER . . ... . . . 51~75 
COMPUTERCAREKl.T .·. . 519.75 

_NORTRONICS 
DISK DRIVE 
CLEANER 

with software for 
IBM-PC, Atari, Vic, 
DISK DRIVE CLEANER with 
software for IBM·PC. Atari . Vic. 
Apple. Tl .. $29.75 
DISK CLEANER 

REFILL .. 514 75 
C~SSDRIVE CLEANER.. 59.95 
MEDIABULKERASER ... $46.75 

3000 SHE ETS 
FANFOLD $4 2.75 

1000 SHEETS 
FANFOLD ........... 519.75 

1000SHEETLETIER . S2 1.95 
200 SHEETS LETIER S6.99 
150RAGSTATIONARY $1099 
MAILING LABELS (1 on.) $9 95 
14 x 11 1000 

FANFOLD . . .. S24 75 

INNOVATIVE 
CONCEPTS 

FLIP·N·FILE 10 
FLIP·N·FILE 15 
FLIP·N·FILE 25 
FLIP·N·FILE 50 
FLIP·N·FILE 

(ROM HOLDER) 

. $3.75 
. S6.95 
$1 6.95 
SI 7 75 

$17 75 

.., -D-IS-K--D-R-IV_E_s_i 

MSD 
SDI DRI VE 
SD2 DRI VE 

..... S309.Cl 0 
5499.00 

PE RCOM 
AT88S 1 
AT88S I PD . 
ADD·ON DRIVES 
AT 88 DOUBLER . 

$ 249.00 
5299.00 

CALL 
511 9.00 

RANA 1000 5299 00 
INDUS GT 5325 00 

CONCORD 
ATARI 176K 

MASTER 528 9 00 
ATARI 348K 

MASTER 5369 00 
ATARI ADD·ON 

DRIVE CAL L 

TRACK 
DRIVES 

AT D2 5329 00 
AT ·D2 TURBO PAK 522 96 
AT·DH CALL 
PRINTER CABLE S22 95 

Lyco Computer 

Marketing & Consultants R•skFree · 

CUSTOMER SERVICE 

1-717-327-1825 

POLICY 

or senc:I orc:ler to No deposit on C 0 D orders. free sh1pp1ng on preoa1d cash orders within 
TO ORDER the cont 1nen1a1 U.S Lyco Computer

CALL TOLL FREE APO. FPO. and 1ntern at.ona l orders add SS 00 plus 30,, lor proon l y mail -.a. P.O . Box 5088 service PA res idents add sales tax Adven oz ed proces show 40,, d1scoun1 800-233-8760 Jersey Sho re PA 17740 lor cash. 40,, lor Master Card or Visa 



To protect the rest 

% 

• against the 

frustration of 

incorrect data 

output and 

damage to 

software disks 


• against lost time due to 
unexpected data loss 
and 'trashing" systems 

Special features of the BN Models Include a Master ON·OFF 
switch. suppressor indicator light and a " press·to·reset" circuit 

breaker. Decorator beige unit mounts on wall or under desk. 

• • • get the best. 

All of these unexpected problems can be caused by brief but intense 

surges on the power lines that carry electricity to your outlet. 
Unfortunately, severe surges can melt the electronic components 

in your computer. Plug into a Brooks Surge Stopper. It controls 
the flow of power to your equipment and dissipates harmful 

•.4-. surges. Your worries are eliminated and your satisfaction 
!W"r~·-, is guaranteed by our 5 year unconditional warranty. 

Brooks Marketing Corp. 
® 	 .3569 Bristol Pike. 

Bensalem, PA 19020 
1·800·523-1551 
IN PA (215) 244·0264 

$5.00 Christmas rebate!! 
After purchasing a Surge Stopper (Model BN4-6 or BN6·6 ONLY), send the store receipt. this 
ad, a.nd a side panel from the package showing the model• to Surge Stopper ~bate Offer, 
l'.O. 672, Holmes, fl\ 19043. We will send you a rebate check for $5.00. Please allow 4-6 weeks. 
All conditions must be met to qualify for rebate. 

Limit of3 rebotes perhouubold. OfTer txplres Dtctmber JI , 1984. 

Name _____________ Address _____________ 


City 	 State __ Zip Phone _______ 

If you can't find a Surge Stopper dealer in your area call us TOLL fRt:t:. COMNOV 

This Publication 
is available in 
Microform. 

University Microfilms 

International 


Please send additional information 

for ---------- ­
Name __________ _ 

Institutio ..__________ 


StreeL.___________ 


City ___________ 


State _______ Zip___ 

300 North Zeeb Road 
Dept. P.R . 
Ann Arbor, Mi . 48 106 



DISKEI IE 
AD. 

Our box of 10 diskettes costs 

$14:00 and it comes with 

a money back guarantee. 


To order call 1-800-252-9253 

or 612-944-8751 . 


ADD $P FOR DISK VERSION Visa and MasterCard accepted. It's compact, economical, and reliable. It's so 
fast and easr to use you can operate It with one Or send us your check. 
hand . And its not even Japanese ... well, not all 2 box minimum. of It. COD ORDER PHONE 

Anei n?,w with Automatic WE SHIP WITHIH 48 HOURS2-8 min. ad)ustale I mer . • . . . . • . . • . • • . • • . . $54.95 

(312) 577-5154 DiSC©MllihlWf1LLll1GCO. PO. Box 444005 ~SUSIE 874A E. N.W. Highway 4401 S. Juniper• Tempe, AZ 85282 Eden Prairie, MN 55344 
(602) 838-12n AtUooa r"'"'8nts add 6% 1aX Si50FTWARE Mt. Prospect, JL 60056 

NOW AVAILABLE 
NOW USE BOTH SIDES MATHCOMPf!I S~!~e~~o~E 

SHIPPING 
& HANDLING 
ADD $2.50 
Deeler lnqulrlea welcome 

Disk $31 95 

Runway 64 (Commodore 64) 

Runway 20 (VIC-20 

$25 
$25 

Sky Pilot (VIC-20) $18 

"!' / 3M Scotch® 
~ DISKETTES 

5\1" SS00·96TPI $2.33 ea. 5\1 " 0500·96TPI $2.94 ea. 

8" SSSO $2.05 ea 8" SSOO $2.50 e•. 


8" OS00 .. .$3.10 ea. 

Add 5% lor orders less than 50 511.- diskenes. 


All diskettes art boxed 1n 1o·s with Tyvek sleeves. reinforced 

hubs on 511". user lden 1J11cat1on labels and wri1e·pro1ect tabs 

~111&r~~ME~~~ru~-~01~~ ~CX:.~l.!~~· ~~~~ 00~h~ch~T\:;~~?ru~~~~~?s0o~:y~';Jd08~·s!~~ ~ 
WE Will BEAT ANY NATIOHAlLY ADVERTISED PRICE 


OH THE SAME PRODUCT AHO QUANTITIES! 

For order• only: 1-800-621-6827 

1Ah1r:.m~~0~:\,~;3,~~;~~~~~~~a> 
H0<.<s: 9AM·5PM Central . Mon.·Fri. 

DISK WORLD!, Inc. 
Suite 4806 • 30 East Huron Street • Cn1cago, llllno1s 60611 

DISK •"""'"'"""'"""""" .._.
WORLD! ::::""' -..~.. ~ 

Compare the price! 
BRONZE PLASTIC PRINTER STANDS 

Direct from manufacturer 

AVAILABLE IN TWO S IZES 

MODEL 2208 - t6"x 13"x4" $2495 
FOR 80 COLUMN PRINTERS 

Add S2.00 for shipping 

MODEL 2212-24"x13"x4" $3595 
FOR 132 COLUMN PRINTERS 

Add SZ.00 for sl1ipping 

Ht's. 1-800-227-3800 oXvs 
Please ask for Extension 10 


and use your VISA or MASTERCARD 

For additional information/cus tom orders 

'111'!!!!'!!11 Ca ll j702J 322·4613 f==:J 
L.::..J QUALITY PLASTICS ~ 

2212 Dickerson Road/Reno, Nevada 89503 

OF YOUR DISKETTE I 

DISKETTE 

HOLE 


PUNCH 

NO GUESSWORK 

WITH HOLE GUIDE 

and EDGE GUIDE 

PUNCH OUT IS ALWAYS IH THE RIGHT POSITION 
Available for IMMEDIATE Shipment 

only $9.50 add s1.so shipping 

nnsrs·:N.P.S. Inc . cmUJD.... , Dept. C (215) 884-6010 
1138BOlWOOORO Jl NX!NIOWN Pl 19 046 

MICROPHS A. l'\MT'le 1,, Educ..111on&1Sol!or;11reOMl1Cated1oeouc.111on 
M1croons Pr0t;;l'ilm oo~roeo IOI' UM on Apple llUe, IBM PC. R.dtO S"-Ck 
TRS 80, CotrfNldo'e 6C, PETICBM. VIC 20 

Phys1Cs • Ch~m1sfry • Calculus • Probability • Scholastic 

Aptlluda Test Ana/ogles. Mathematics. Vocabu lary • Physrcal 


Science • Spelling • Jr.&Sr High Mathematic& • School 

Attcn<Jance System • Exam An .. 'Y's1s • Exam Gtmcrating 


Sys tem • Liorary Manag•menr System • Roll11<1tu System Mall 

Lls rJTeletJrtone Du«torv • RtJCraatlonaJ .Wotd Games 

EDUCATIONAL CATALOG $1.00 FtH wllh Ordot 

FIHfble Dlslc Tt1y vtnyl Stot•Q• SIN.,•• 
for three tlng noteOOOI>.~·OlYt;:.;~~~~~ 514 H>1sks per P-oe 

00 [)jsks eap«1ty SJ7 80 Cal.\log caros 1rcluded 
Almona Color :i.ase w 11n clw 100 M 1n1mum Ol'der 20 p;aoes
Plas1ic Omders oNnlcl'I snao IOck in. El 59" 'SI !50Sttloolno Eacn I 

DISICS N ·DATA ~. ....... u... . .. ~ 11 •• 1, ioo , .... 1:0 ... 


153 Kings Highwa y ~~~~·.·.::;;...':.-~~.~:~~ .. ~·~." 1 ao 
Brooklyn NY 11223 PP:':"'C::..."!••••• •••"... h ... • u ... . 
Educntion.11 Softwnro ,... ,_,,_ .. • lOI 111 .,._ 
and Disks '" ,.,.... .,,~ • •1 0 au"'' 

A menu driven mathematical program 

Over 100 mathematical formulae 


Contains 

•areas 


•volumes 

• logarithms 


• exponentials 

• sums for series 


• hyperbolic functions 

• trigonometric functions 


• metric system conversions 
• permutations and combinations 

• and MUCH, MUCH MORE 
ONLY•••••••••••••••••••••• $99 

HF ENTERPRISES 

P.O. BOX 10195 


GREENSBORO, N.C. 27404 

(919) 854-0169 


Catalog ol Computers and Supplies 

Our Prices are WHOLESALE +10% 
Samples!!! 

ATARI 850 INTERFACE ­ $220 
Compucat ­ $163 

MSD DUAL DISK DRIVE ­ $695 
Compucat ­ $548.90 

INDUS GT DISK DRIVE ­ $449 
Compucat ­ $325.60 

Wo support tho complole ATARI and COMMODORE 
product lines. Ask for our free price list. 

(408) 353-1836 
Instant sh ipping (or as fast as we can). Mastercard & 
Visa Accepted (no extra charge) . Shipping & handling 
add 5% Cal1lorn1a customers add 6.5% sales tax. Order 
by phone (Mon. • Fr i. 10 am· 5 pm PST). Order by 
modem (daily 6 pm·9am) lrom our online TeleCatalog. 

Prices subject 10 change without no1 1ce. 

COMPUCAT 
24500 Glenwood Hwy .. Los Gatos, CA 95030 
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COMPUTE!'s 
FREE Reader Information Service 

Use these cords to request FREE information 
about the products advertised in this i~sue . 

Clearly p rint or type your full name and ad­
dress. Only one cord should be used per 
person. Circle the numbers that correspond to 
the key number appearing in the advertisers 
index. 

Send in 'he cord and the advertisers w il l receive 
your inquiry. Although every effort is mode to 
insure that only advertisers wishing to provide 
product information hove reader seNice num­
bers, COMPUTE! cannot be responsible if ad­
vertisers do not provide literature to readers. 

Please use these cords only for subscribing or 
for requesting product information. Editorial 
and customer seNice inquiries should be ad ­
dressed to: COMPUTE!, P.O. Box 5406. 
Greensboro. NC 27403. Check the expiration 
dote on the cord to insure proper handling. 

Use these cards and this address only for 
COMPUTE!'s Reader Information Service. Do 
not send with payment in any form. 
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The Editor's Feedback: 
Computer: D PET D Apple D Atari D VIC-20 0 Commodore 64 
D Tl-99 I 4A D Timex/Sinclair D Radio Shack Color Computer 
D Other D Don't yet have one ... 

Are you a COMPUTE! Subscriber? D Yes D No I w o uld like to see: 

Just Just 
More Right Fewer More Right Fewer 

0 

0 
0 

0 

D 
0 

0 

0 
0 

Specific applications 
programs. 
BASIC programs. 
Machine language 

0 
0 

0 

0 
0 

0 

D 
0 

0 

Games. 
Reviews of game 
software. 
Reviews of business 

0 0 0 
programs 
Tutorials. 0 0 0 

software. 
Reviews of educational 

0 
0 

0 
0 

0 
0 

Educationa l articles 
Detailed explana tions 0 0 0 

software. 
Reviews of hardware. 

of programs. 

What do you like b e st about COMPUTE' ? 

What do you like leosn 

1112C 



l11 l1l11 ll 1111 lll 11 l1111 ll 1l1l11 ll 11 l11 l1l111 ll 1l11 I 

90170-9£17LG :JN 'oJoqsueeJ8 
90179 xog ·o·d 

au1zD6DW i:llndWOO 

0J0H 
a5ojSOd 

0::>Dtd 



Cardco offers a new class of products 


PS- NEW CARDCO 
PRINTER INTERFACE for 
the Commodore-64™and 
VIC-20™ Personal Computers. 
Use with any standard parallel 
OR serial printer. Requires no 
special programming. Ready to 
hook-up; includes all necessary 
cables and plugs. CARD/?PS 

AT- NEW CARDCO 
PRINTER INTERFACE for 
the ATARI COMPUTER. Use 
your Atari Computer with any 
standard parallel input printer 
.. . impact dot matrix, thermal 
dot matrix , daisy wheel, letter 
quality, ink jet and laser 
printer, CARD/?AT includes 
all necessary cables and 
connectors. 

:ARDCO is constantly producing new products to 
:nhance your enjoyment and value from your computer. 
\ full line of Commodore hardware and software; letter 
1uality printers for any computer; TV monitor tuners for 
ny composite color monitors and a host of other quality 
omputer products. All available wherever computers 
nd peripherals are sold. WRITE for FREE illustrated 

MT/1 MONITOR TUNER 
with REMOTE CONTROL 
for any composite color 
monitor to TURN YOUR 
MONITOR into a 
TELEVISION SET. Receive 
sharper, clearer television 
pictures on your composite 
color monitor with a flick of 
the switch. Separate audio and 
video outputs; also fo~ stereo 
sound systems. 

MT/2-UHF/VHF MONITOR 
TUNER to turn an y composite 
color monitor into a television 
set. For color or monochrome 
monitors; has separate audio 
and video outputs; receives 
vivid , bright television pictures 
that will amaze you. 

cardco, inc. 

300 S. Topeka 
Wichita, Kansas 67202 
(316) 267-6525 

'terature and prices. "The wor1c:l's largest manufacturer of Commodore accessortes." 

Convnodore ·· Is a reglsfeted trademarl< ol Commodore Business Systems, Inc. 



6:00 
THE HULK 

The firsr c omic a11ract1on 
m the OUESTPROBE '" 
Advenrure Se11es You 
become a super hero 
A 1omt (adJventure of 
Scott Adams. Inc . and 
Marvel Comics Group. 
(Oiskelle/ 

6:30 

MATH 
FACTS 

/Ages 5 ro 10) (Micro 
School) Educar1onat TV. 
Practice in basic marh 
facrs Several levels 
!Easy to hardJ {D1sketre) 

7:00 

FRENIY/
FLIPFLOP 

(Ages 6 ro 14/ (M1/11ken 
Edufun) FRENZY (subrrac­
rion and div1s1on) The 
hungry garor amves . 
save rhe fish play rhe 
BONUS game . ..FUPFLOP 
(transformed geometry) 
look ar the rwo figures 
do they need ro flip rum 
or slide' (Dtske tre) 

7:30 

SOLAR 
FOX 

It's erase or be erased 
as you nav1gare spaceship 
aver a grid of colorful 
pulsa ting enrtr1es, armed 
wirh lase( Unlimited levels. 
A BALLY MIDWAY original. 
(Canridge) 

8:00 

EASY 
SCRIPT 

Our best wordpracessa( 
Displays 764 lines by 40 
characters Prtnts aver 
t30 columns. Grooalltocat 
searchl reptacelhunrl find. 
Super/ subscripts /nsen/ 
delete characters. lines. 
sentences. paragraphs. 
(Dtskette) 

8:30 

THE 
MANAGER 

A powerful da tabase 
management system. For 
business. educational or 
personal Ii/es. Nol for 
Rockford 's files. With four 
butlt-m applications. Or 
design your awn IDiskelle) 

9:00 

MAGIC 
DESKI 

The scene opens on an 
office desk, complete 
with d1g1ra t clock. type­
wrtfe( wastebasket and 
file cabmer Select 
functions (typing, filing . 
ed1r1ngJ by pamt1ng 
ammared fm ger 
(Canrtdge) 

9:30 

INTER· 
NATIONAL 

SOCCER 
(Gold Medallion Game) 
Spans highlight. With 
passing. kicking , diving 
goalies. even rraph1es.t 
Great co/o( 3-D realism 
No lacker room interviews 
{Ca nrtdgeJ 

10:00 

SIMONS' 
BASIC 

Rated PG. Expands 
Commodore BASIC by 
an additional 114 
commands. Convenient 
programming com­
mands such as RE­
NUMBER and TRACE 
plus graph ics plotting 
command (CanrtdgeJ 

o-.. - · 

Announcing the most exciting 
variety show on television. 

Featuring many of the stars of 
arcade games. education and the 
business world . 

Produced by (and for) Commo­
dore, the people who bring you the 
Commodore 64TM a 64K computer 
that would be a value at three times 
its price. In fact. many of its compet­
itors are three times its price. 

Produced in living high resolu­
tion graphics with 16 available colors 
and w ith eight 3-dimensional sprites. 

W ith a real high fidelity sound 
that covers a 9-octave range. 

And a supporting cast of low­
price. high capacity disk drives. 
printers. monitors (a better way 
to watch Commodore 64) and 
modems. 

So. if you're not pleased with 
what's on your tv set tonight. simply 
turn on your Commodore 64. 

COMMODORE 64:: 

IT'S NOT HOW UTILE IT COSTS, 


IT'S HOW MUCH YOU GET. 
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