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TOPO the robot flanked by D'lgnazio family {from left): Catie, Fred, Janet, Eric

Credit: Roanoke Times & World-News. Photo by Wayne Dee!

is made of hard, black plastic. And his eyes

flash when he is turned on. But, to Eric, Little

Denby is like a teddy bear. He is Eric's link to his

friend Big Denby. And few people—biological or

mechanical—ever made as deep an impression on

Eric as Big Denby.

My Best Wishes To Everybody!
Learning to live intimately with a robot has not

exactly been easy.

When Eric and I returned from Chicago, he

continued taking Little Denby to bed with him

every night. I remember nights when I would

wake up and hear Eric crying in his bedroom. I

would rush in and Eric would sob and tell me

"Denby hit me" or "Denby stuck me." Eric had

rolled over on Denby in his sleep. Denby is hard

with lots of angles and bumps. He is not the

kind of robot you can snuggle with and escape

unbruised.

One night shortly after Eric and I returned

from Chicago, my wife Janet and I were sound

asleep in our room when I heard

a loud clunk! come from Eric's

bedroom.

Then came a loud, shrill

air-raid siren.

Janet and I sat up in bed,

alarmed and confused. We began

climbing out of bed, and the

siren stopped. Then, real loud, a

buzzing, mechanical voice an

nounced, "I am the atomic robot!

My best wishes to everybody!"

It was Denby. He had fallen

out of Eric's bed and landed on

his head. On Denby's head is a

yellow button. When you press

the button (even when Denby is

turned off), Denby makes an air

raid siren noise and tells every

one who he is and wishes them

his best. And Denby doesn't just

say these things. He blasts them

out like a bullhorn.

This is an okav feature for a

robot to have during the daylight

hours, but when a robot does

this at two in the morning it can

make you come unglued.

One further qualification:

Robots should only be seen and

not heard in the middle of the

night or in a car. I don't know

how many car trips we've taken

where we have had to confiscate

Denby from Eric and my daugh

ter Catie. When Denby shouts

out his greetings from the back

seat, and, worse, when his alarm goes off unex

pectedly, it takes all the self-control I've got to

keep from swerving the car into a tree.

The One-Armed Robot

When children fall in love with dolls, blankets,

and stuffed animals, they carry them around

everywhere. Eventually the object of the child's

affection begins to take on a very different look. It

looks more and more faded, pummelled, mauled,

unpleasant, and unhygienic.

My daughter, for example, had a mouse

("Mousie") that had been hugged and carried so

much its skin grew so thin that its stuffing started

leaking through. And she had a blue blanket ("Ni-

Ni") that, despite frequent washings, took on a

greasy gray color and looked more like a shredded

garbage bag than a child's blanket.

The same is true of robots. Except they're

more sturdy. Eventually, however, all that love

and affection begins to get to them. After a while

they begin to look as ragged as a favorite stuffed
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doll or blanket.

Denby is a very tough little robot. For several

months he continued to look as good as new.

Then, one day, Eric decided to "walk" Denby

down the basement stairs. Denby is only ten in

ches high, and he has no legs—just wheels. He

made it to the top of the first stair, then he turned

into a robotic pogo stick and bounced his way

down the remaining stairs.

That was how Denby lost his arm.

(The arm still sits, forlorn looking, in a small

demitasse coffee cup in the kitchen. Janet has

performed several surgical operations with Krazy

Glue and Miracle Glue to try to reattach the arm

to Denby. The arm stays on Denby for a short time,

to Eric's acute joy and pleasure. Eventually, how

ever, the arm ends up back in the coffee cup.)

On that same trip down the basement stairs

the little door on Denby's bottom burst open

and spilled Denby's batteries all over the basement

floor.

Today Denby wears a truss—three arcade-

store game tokens underneath four layers of

masking tape fastened to his bottom. The tokens

and the tape keep Denby's batteries inside his

body where they belong. But they don't always

work, and this makes Denby sort of cranky and

unpredictable. Sometimes he races around the

kitchen floor, but sometimes he just sits on the

floor and makes his air-raid siren in slow motion.

It sounds a lot like a whine.
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TOPO, The Bag Lady

We recently acquired a new member of our family—

TOPO the robot from Androbot (101 East Daggett

Drive, San Jose, CA 95134, 408/BOB-TOPO). Now

we are a three-robot family (including the robot

turtle who lives in the piano room).

I think TOPO looks fine just the way he came

out of the packing crate from the factory—like a

little white snowman. But my kids think dif

ferently. He must look naked to them, because

ever since we first got him they have been dressing

him up.

At different times TOPO has worn capes,

shawls, cowboy guns, hats, flags, bracelets, and

rainbow-colored Smurf belts. But my favorite is

the time my kids dressed TOPO as a bag lady.

One night, very late, I was going around the

house turning off lights and making sure all the

doors were locked. I went into my daughter Catie's

room. She was sleeping soundly. Then I went

into Eric's room.

I got the shock of my life!

Looming over Eric's bed was a small figure

dressed in a shawl, a scarf, and a faded purple

skirt. It looked like a pygmy bag lady. The bag lady

carried a bulging paper sack in each arm. Large,

tacky, plastic bracelets dangled from her wrists.

And there was more. In the darkened bed

room she seemed somehow ominous and

threatening. I think it must have been the white

plastic Dracula teeth taped to her mouth.

I was relieved when I finally realized that the

creature in my son's room was TOPO the robot.

Then I grew amused. It was that "Look what I've

gotten myself into" feeling that I often get when I

hang around Catie and Eric. You see, when we

got TOPO I didn't realize what we were doing. I

thought we were acquiring a robot. But we weren't

acquiring a robot, we were adopting a pygmy bag

lady—a pygmy bag lady vampire.

Just what every family needs.

Now You Can Be Real To Everyone

When I was a kid one of my favorite stories was

The Velveteen Rabbit by Margery Williams. The

story is fairly well known, but the subtitle is less

familiar: How Toys Become Real.

Denby and TOPO remind me of the velveteen

rabbit. When they first arrived they were just

"things." But before long they became vital mem

bers of our family. Now we talk about them as if

they have personalities, ideas, and feelings. We

act as if they are real.

On ABC-TV's World News program last night,

Peter Jennings, the show's anchor person, went

to a teddy-bear convention. The title of the piece

was "America Is Bullish on Bears." Hundreds of

people had come to this convention with their

favorite teddy bears. There were fat bears, beauti-
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ful bears, dumpy bears, big bears, and bears the

size of pins and match sticks. There were wise

bears, silly bears, watch bears, and guard bears.

The people who own teddy bears love them

as much as we love our robots, maybe even more.

To those people, the bears are alive. They are real.

How do robots and bears become members

of your family? How do toys become real?

They become real when we project our ideas,

thoughts, personalities, and feelings into them.

It's the same thing novelists do when they create

characters with words on paper. They create life
like beings who inhabit the pages of their books.

And, almost as soon as we project lifelike

traits into them, our toys become independent

from their creators. They seem to have an identity

all their own. They seem to exist whether or not

we are around to project life into them. We never

know what to expect from them. Their thoughts,

feelings, and imaginary actions are always a sur

prise. We can't predict what they'll do next. All

their actions are consistent with the personality

that they have evolved, but they are not prepro

grammed or "mechanical."

The reality of the teddy bear or robot is greatly

heightened when its personality becomes a shared

fantasy among several family members or friends.

Then it becomes an ongoing "joint invention" of

several people. When we hear other people talk

about these creatures as if they were real, we come

to accept their reality even more than before.

Robot Maids And Butlers
All of this brings me to the conclusion that the

real reason we will buy robots by the thousands

and millions is not so they can become our house

hold servants. Instead we will buy them so they

can become our pets, our companions, and our

friends—just like a dog, a cat, a blanket, a teddy

bear, or a velveteen rabbit.

According to most robotics experts, we are a

couple of decades away from general-purpose

household-servant robots. The sensors and com

puters in today's robots are too primitive for a

robot maid or butler to survive in the hubbub and

chaos of the average home.

Yet there are a dozen companies which are

already marketing relatively low-cost "consumer"

robots destined for the classroom or the home.

In People magazine and on TV talk shows, we

see robot owners and their robots acting out our

fantasies about what we'd do if we had our own

personal robot. The robots are shown walking the

dog, washing a window, or bringing the man of

the house a beer while he reads the evening paper

or watches a football game on TV.

This is silly!

How do you program a blind, wheeled robot

who only accepts hexadecimal commands to walk
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a dog around the neighborhood?

How do you get a two-foot-high robot who

can't pick up a dishcloth to go to the refrigerator,

open the door, pick out a beer, and somehow

find the TV room?

Even robot sentries and guard dogs are pure

fantasy—a dangerous fantasy. I know how much

trouble my parents and their friends have with

their computerized security alarms they have

purchased for their homes. They are constantly

setting off the alarms and sending the police and

the fire trucks to their homes by accident.

How would you like to face a guard-dog robot

armed with mace, tear gas, or an electrified snout?

Would you trust that robot to consistently distin

guish you from a burglar or robber? Would you

trust that robot alone with your children?

Why BuyA Robot?

Several months ago I wrote a number of columns
about a "computer friend" that parents could

program for their children. I said that, ultimately,

user-friendly computers would evolve into com

puter friends, arid not just for our children.
Now I think that the biggest justification for

buying a robot is that it can become a friend—to

our children and to us.

And if it can't

become a friend, at

least it can become

a pet.

Think about

having a robot pet.

It changes the

whole way D_

we look at

robots. It changes

all our expectations.
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If we look at robots as servants, we expect

them to be convenient, hardworking, labor-saving

devices. This, robots emphatically are not.

But if we expect robots to act like pets—like

the family cat, dog, guinea pig, or goldfish—then

we have a whole new set of expectations. And we

can define a whole new set of standards. These

standards can be just as rigorous as the standards

for a robot maid or butler. But they can also be a

lot more realistic.

We don't expect our dog or cat to wash dishes

or take out the trash. We sometimes expect them

to guard and protect us, but their performance in

this area (as anyone who has ever had a watchdog

will attest) is notoriously spotty. Our fearless

watchdog might lick a burglar's hand, then turn

around and bite the newspaper boy on the seat of

the pants.

What can we expect from robot pets?

First, we can expect them to be lovable. To

be lovable they should be cuddly, fuzzy, and hug-

gable. They should be small enough so we can

pick them up and carry them around with us.

They should be " lap robots."

Also, they shouldn't be perfect. They should

be just as quirky and silly as our cat or our pet

gerbil. On occasion, they should be naughty,

they should pout, they should be perverse and

impossible. Or they should at least give the right

appearance. We can easily imagine the rest.

Second, they should be teachable. We should

be able to "imprint" ourselves as much on them

as they do on us. They should learn our names,

our favorite interests, jokes, and whimsies. They

should be nice to us. They should be like the big

old dog who acts like he is excited to see us when

we come through the front door, or like the cat

who can't wait to hop in our lap the moment we

sit down.

Third, they should be tough. They should

wear more like Denby than like a teddy bear or a

blanket. They should be survivors of a lot of rough-

and-tumble affection.

Fourth, they should be portable. They should

be able to go on car, train, and plane rides. They

should be able to go on vacations to the beach

and still work even though they have sand in

their sensors.

Fifth, they should teach us. They can teach

us formal things like arithmetic, the names of

countries and presidents, and the spelling of

polysyllabic words. But they should also teach us

little intangible things, like loyalty, affection, trust,

ethics, and values. They should learn our values

then echo them to our children and our friends.

They Could Become Friends

We should remember that robots are, above all,

creatures of our imaginations. That is why we

find them so fascinating. The more a robot en-
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courages us to use our imagination when we deal

with it, the more successful that robot will be. On

the other hand, the more a robot tries to act like a

mobile appliance, the more it will set us up for

frustration and disappointment.

After all, what is a robot? I'm not sure I can

answer my own question. But I do know that a

robot is something more than an average machine

like a dishwasher or vacuum cleaner. We project

a great deal of ourselves into robots. We do not

do this with vacuum cleaners and dishwashers.

What else do we project ourselves into? We

project ourselves into pets, dolls, and toys. This

is why we value these creatures more than our

vacuum cleaners and dishwashers. It would be a

shame if we were to build robots to imitate com

mon household appliances. Then we would de

value our robots and they could never realize

their potential. They could never be truly real.

If we want robots to become real, we should

stop trying to get them to "grow up" and become

common appliances. Instead we should direct

them toward their greatest potential—to become

mirrors of our minds, our feelings, and our imagi

nations. Today, using current technology, robots

cannot become our household servants. But

today's robots can become our toys and our pets.

And, perhaps someday they may become our
friends. ©
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Fifth, they should teach us . They can teach 
us formal things like arithmetic, the names of 
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SCRIPT 64

SCRIPT 64™ Makes

Your World Letter Perfect

SCRIPT 64 moves you into the exclusive

neighborhood of sophisticated word

processing for an amazing $99.95.

In addition to all the standard

text editing features most higher

priced systems offer, SCRIPT 64

also gives you an 80 column

format and a built-in spelling

dictionary...all in one program

for the Commodore 641"

To make your world letter perfect,
ask your dealer for a demonstration

of SCRIPT 64 today.

Richvale

Telecommunications,
LTD.

Blue Sky Software
Ashland Office Center

DEs-Data Evesham & Alpha Avenues
Services, Inc. Equipment Supply Voorhees, NJ 08043
800222-0585 213-923-9361 609-7954025

Also available for the IBM-PC.
Script 64, Commodore 64 and IBM-PC are registered trademarks of Richvale Communications LTD
Commodore Electronics Limited, and International Business Machines. Corp respectively
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Eastern U.S. 800-253-5330
Western 800-25&0056

Distributed by:

Computer Marketing

Developed by: 

lR'Ta 
Richvale ' 
Telecommunications, 
LTD. 

SCRIPT 64™ Makes 
Your World Letter Perfect 

SCRIPT 64 moves you into the exclusive 
neighborhood of sophisticated word 
processing for an amazing $99.95. 

In addition to all the standard 
text editing features most higher 
priced systems offer, SCRIPT 64 
also gives you an 80 column 
format and a built·in spelling 
dictionary .. . all in one program 
for the Commodore 64": 

To make your world letter perfect, 
ask your dealer for a demonstration 
of SCRIPT 64 today. 

Distributed by: 

Warehouse 1. Inc. Computer Marketing DES-Octa 
Eastern U.S. 800-25J.S330 services, Inc. Equipment Supply 
Western 800-255-0056 800-222-0585 213-923-9361 

~ --", a--.J -. 
Blue Sky Software 
Ashland Office Center 
Evesham & Alpha Avenues 
Voorhees. NJ 08043 
609·795-4025 

Also avollable for the IBM·PC. 
Script 64, Commodore 64 and IBM·PC ore registered trademarks of Richva le Communications LTD., 
Commodore Electronics limited. and Internotlonal Business Machines, Corp. respectively. 



THE WORLD INSIDE THE COMPUTER

Computer Popcorn
Fred D'lgnazio, Associate Editor

Last night I woke up in

the dark with my head

spinning. I turned to

the digital clock beside

the bed. It said 3:00

a.m. Musical notes and

rainbow-colored rubber

bands bounced around

inside my mind. Over

and over, a little voice

inside me kept repeating two words: "Computer

popcorn. Computer popcorn. Computer popcorn."

The voice told me that I was supposed to get

out of my warm bed and go into my dark, cold

study. And what was 1 supposed to do when I

got there? I was supposed to write about computer

popcorn.

When I protested that it was the middle of the

night and that I didn't want to get out of bed, the

voice became surly. "If you don't get out of bed/'

it said, "you'll forget everything by morning."

"Forget what?" I thought.

"Computer popcorn," said the voice. "Com

puter popcorn is a computer program that is so

good you can't put it down. You can't stop

thinking about it. You even dream about it."

Fred D'lgnazio is a computer enthusiast and author of

several books on computers for young people. His books
include Katie and the Computer (Creative Computing),

Chip Mitchell: The Case of the Stolen Computer Brains

(DulIon/Lodestar), The Star Wars Question and Answer

Book About Computers (Random House), and How To

Get Intimate With Your Computer (A 10-Step Plan To

Conquer Computer Anxiety) (McGraw-Hill).

As the father of two young children, Fred has become

concerned with introducing the computer to children as a

wonderful tool rather than as a forbidding electronic device.

His column appears monthly in COMPUTE!.
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Dreaming In French

At different periods of my life I have become so

obsessed by and so immersed in a new subject

that I can't stop thinking about it. I even take it to

bed with me at night.

For example, I spent a couple of months

backpacking around Europe one summer when I

was in college. I spent the first night away from

home in a hostel in Paris with a lot of my college

friends. The next morning they all yelled at me.

"You kept us awake all night," they complained

"We don't know what you said, but it was all in

French."

I used to be an international relations major.

I learned a lot of languages and visited a lot of

countries. When I visited Mexico I dreamed in

Spanish. When I went to Brazil I dreamed in

Portuguese.

I doubt if my French, my Spanish, and my

Portuguese were grammatically correct, and I'm
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SCOTT, FORESMAN PROBE

EASYAS PIE!
IT'S BASIC

Unlock the full potential of yo

computer, and satisfy your

family's learning appetite.

PROBE makes beginning BASIC

Programming as easy as pie.

Scott, Foresman"s approach blends

hands-on training with self-

instructional activities. From the

first minute, PROBE's easy to

follow format shows you how to

turn your computer into a

productive working tool. Learn

simple exercises like "Teaching

the Computer to COUNT."

Discover how to DEBUG. Create

exciting graphics, sounds, and animation.

There's even a Helper's Manual with

answers to all the questions.

PROBE is available for four different age

levels, ranging from five years to adult. There's

nothing else on the market like PROBE.

SCOTT, FORESMAN...

Products with tomorrow in mind.

THERE'S MORE TO PROBE

THAN MEETS THE EYE.
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command;.. 2:g. x 16" keyboard
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six popular personal computers.
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and Company

Electronic Publishing Division
1900 East Lake Avenue Glenview. Illinois 60025
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sure my pronunciation was not perfect. But the

important thing is that I was excited about ex

ploring a country and a new culture—so excited

that I continued my exploration even while I

was asleep.

Doorways Into New Worlds

This experience is a little like a religious conver

sion. It is a sense of rapture that you feel when

you throw open a door and see endless vistas

you've never imagined. Then you step through

the door.

This is the feeling I've gotten recently from

some of the new programs and computer periph

erals I've been reviewing. In this article I'll take a

look at one of these programs (The Music Con

struction Set from Electronic Arts) and a combined

program/peripheral (the KoalaPad and the Micro

Illustrator program from Koala Technologies).

Mechanical Drawing

When I was in high school, I took two classes that

I thought were particularly painful. One class

was mechanical drawing. The other was geom

etry. I found these classes so agonizing because

they both involved the painstaking, precise

drawing of geometric figures. In geometry class

we mostly stuck to two-dimensional figures like

squares, triangles, circles, and polygons. In

mechanical drawing we began with blocks and

cubes, and ended up drawing spaceship nose

cones, automobile crankshafts, and "exploded"

watch gears.

Surprisingly, I got good grades in both classes.

I got the grades because I was such a perfectionist.

I would struggle with the assignments for hours

and finally turn out a beautiful, finished drawing.

But I hated every minute of it. By the time I

finished doing the drawings my arm, wrist, and

finger muscles felt so cramped I thought I would

go crazy.

And I never thought about what I had drawn.

I was too exhausted just getting the shapes down

on the paper. The engineering and

mathematical concepts underlying

these drawings went right

over my head. I never

even considered them.

Rainbow-Colored

Rubber Bands

With images of nose cones

and polygons floating

through my mind, I sat

down for the first time

and tried a new product,

the KoalaPad from Koala

Technologies (4962 El

Camino Real, Suite 125,

Los Altos, CA 94022, 415/964-2992).
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You can buy a KoalaPad for $125 and all sup

porting software packages for less than $50. Dif

ferent versions of the KoalaPad are made for the

IBM PC; the Apple II, II+ , and He; the Commo

dore 64; and the Atari 400, 800, and XL computers.

The pad is smaller than a TV dinner and

weighs about as much as a paperback book. You

plug the pad into the joystick port of your com

puter, and you hold it in your hand or lap while

you draw, using either your finger or a plastic

stylus that comes with the pad.

The KoalaPad comes with the Micro Illustrator

program from Island Graphics (for the basic price

of $125).

"Growing" Circles And Boxes

The KoalaPad and Micro Illustrator are computer

popcorn. They're delicious! Once you and your

family start using them, you won't be able to

stop.

When you boot up the Micro Illustrator pro

gram, you see a menu of lots of little boxes with

words and pictures inside. Each box is a doorway

sure my pronunciation was not perfect. But the 
important thing is that I was excited about ex
ploring a country and a new culture-so excited 
that I continued my exploration even while I 
was asleep. 

Doorways Into New Worlds 
This experience is a little like a religious conver
sion. It is a sense of rapture that you feel when 
you throw open a door and see endless vistas 
you've never imagined. Then you step through 
the door. 

This is the feeling I've gotten recently from 
some of the new programs and computer periph
erals I've been reviewing. In this article I' ll take a 
look at one of these programs (The Music Con
strllction Set from Electronic Arts) and a combined 
program/peripheral (the KoalaPad and the Micro 
Illustrator program from Koa la Technologies) . 

Mechanical Drawing 
When I was in high school, I took two classes that 
I thought were particularly painful. O ne class 
was mechanical drawing. The other was geom
etry. I found these classes so agonizing because 
they both invo lved the pains taking, precise 
drawing of geometric figu res. In geometry class 
we mostly stuck to two-d imensional figures like 
squares, triangles, circles, and polygons. In 
mechanica l drawi ng we began with blocks and 
cubes, and ended up drawing spaceship nose 
cones, automobile crankshafts, and "exploded" 
watch gears. 

Surprisingly, I got good grades in both classes. 
I got the grades because I was such a perfectionist. 
I would struggle with the ass ignments for hours 
and finally turn out a beautiful, fini shed drawing. 

But I hated every minute of it . By the time I 
finished doing the drawings my arm, wrist, and 
finger muscles felt so cramped I thought I would 
go crazy. 

And I never thought about what I had drawn. 
I was too exhausted just getting the shapes down 
on the paper. The engineering and 
mathematical concepts underlyi ng 
these drawings wen t right 
over my head . I never 
even considered them. 

Rainbow-Colored 
Rubber Bands 
With images of nose cones 
and polygons floa ting 
through my mind, I sat 
down for the first time 
and tried a new product, 
the Koa laPad from Koa la 
Technologies (4962 EI 
Camino Real, Suite 125, 
Los Altos, CA 94022,415/964-2992). 
108 COMPUnI January 1984 

You can buy a KoalaPad for $125 and all sup
porting software packages for less than $50. Dif
ferent versions of the KoalaPad are made fo r the 
IBM PC; the Apple Il, II + , and lIe; the Commo
dore 64; and the Atari 400, 800, and XL computers. 

The pad is sma ller than a TV dinner and 
weighs about as much as a paperback book. You 
plug the pad into the joystick port of your com
puter, and you hold it in your hand or lap while 
you draw, using either you r finger or a plastic 
stylus that comes with the pad. 

The KoalaPad comes with the Micro Illll strator 
program from Island Gra phics (fo r the basic price 
of $125). 

"Growing" Circles And Boxes 
The KoalaPad and Micro Illllstrator are cOlllp"ter 
popcorn. They' re delicious! O nce you and your 
family start using them, you won't be able to 
stop. 

When you boot up the Micro Illustrator pro
gram, you see a menu of lots of little boxes with 
words and pictures inside. Each box is a doorway 



Kids climb to the top in

our playground...
Because we offer more than just educational games. Our unique software brings the magic touch of the

Edumate Light Pen™ together with the amazing computer voice of S.A.M.™, the Software Automatic Mouth, so children can interact

directly with our teaching programs. Playground Software™ makes learning and learning to use the computer child's play!

Our playground of active, colorful animals will have your

child spelling new words in no time at all. Animal Crackers™

combines the use of the Edumate Light Pen™ and children's
fascination with animals and computers to teach your

children the alphabet as they learn to spell. By simply

touching a letter on the screen with the Edumate Light Pen .

your children will create a screen full of animals and other

playful objects. Not only is it fun, it's educational!

Puter
Unleash the creative talents of the big kids and the little kids Com

in your family with the first electronic coloring book. Com

puter Crayons'" comes complete with ready-to-paint scenes
and an artist's palette of vibrant color. Additional options per

mit you to save and restore pictures easily, draw circles, lines,

boxes, and erase in a single stroke. For /f/fv

Let your imagination run wild with the Sketch Pad that Ol
allows you to create your own video paintings from scratch. All Ages

Now anyone can transform our Edumale Light Pen™ into
an electronic paint brush with Computer Crayons™!

Alphabet

Arcade-

preschool

Grade 1

The most fundamental lesson every child must learn is how

to draw the letters of the alphabet. The Alphabet Arcade™

utilizes int' Edumate Light PenIM and an exciting arcade en

vironment to provide the children with an innovative way to

acquire basic lettering skills. Mistakes are noted immediately

and correct entries rewarded in a series of action-packed set

tings that will delight and inspire your children. Discovering

the alphabet has never been this much fun!

All Playground Software is lighlpen and joysltck compatibh

Playground Software™ presents a series of engrossing tales
that use our Edumate Light Pen™ and your child's imagina
tion to tell a story.

Our first Bedtime Story enlists the aid of your child to help

Little Red Riding Hood escape from the Mean Old Wolf, and

has all the colorful animation and full-scale sound that

children love.

Your child will be taughi letter and word recognition while

having all the fun that goes along with helping to tell a story.

So let your child play a part in the first of our interactive and

educational bedtime stories...Little Red Riding Hood!

Playground Software...Kids are all over us!
Sfw Packa,9e S2,995 °n disk or cassette. Prices subject to change without notice. See your local dealer or order direct from p o. box
Mm, department c. chapel hill, noith Carolina 27514. Add S3.00 for postage and handling. Credit card orders call 1-800-334-SOFT.

Pen (retail price $29.95) for only $14.95 when you purchase all four Playground Software™ packages, or receive a 10%
discount toward the purchase of the Edumate Ught Pen™ when you buy any Playground Software™ program
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into new worlds of self-expression for you and

your family.

With a KoalaPad and Micro Illustrator, all of a

sudden making geometric figures is easy. Micro

Illustrator encourages you to make figures of great

beauty and complexity. It's seductive. It's so easy

to draw elaborate, symmetrical shapes that you

keep thinking: What if? What if I connected these

two lines, or what if I created some circles over

here? What if I rotated this figure and colored it in?

With Micro Illustrator, drawing geometric shape* and

figures is easy. The program, which is used with a touch

tablet, makes picture creation effortless. This menu screen

allows you to choose various brushes and colors.

My family and I have only had the KoalaPad

and Micro Illustrator for a week, but, already, each

of us has used them for several hours apiece.

And we still haven't explored all the features.

I love the circle, disc, box, and frame commands.

Using these commands you can "grow" geometric

shapes in seconds.

Our favorite feature is the mirror. The mirror

lets you draw simultaneously in four directions.

Combine the mirror command and the line com

mand and you can create glowing rubber-band

lines that stretch like a net across the screen.

Tack the circle command onto the mirror com

mand and you can draw hosts of rotating circles.

In no time at all you can create beautiful patchwork

quilts, ornate tiles, bug-eyed aliens, and solar

systems full of planets and moons.

The KoalaPad and Micro Illustrator are mar-
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velous skill and imagination amplifiers. They

allow me and my family to do things we could

never do on paper. And they make it so effortless

that we don't have to concentrate on the mechan

ical aspect of creating new shapes and pictures.

We are free to create and to discover, and when

we're finished, we're still fresh enough to be

amazed.

The proof of how amazing these products are

is how proud we are of what we create. The person

on the computer is always calling to the other

members of the family: "Come here, everybody!

Look what I've drawn! You've got to see this one!"

Mechanical Bach

When I was seven years old, my mother started

me on piano lessons. Maybe I wanted to learn

about the piano at the time. I really can't re

member, because the original joy of making music

was quickly submerged by the daily grind of

practicing and the weekly pilgrimage to the music

studio where I suffered under the harsh tutelage

of a nonstop stream of boring and unimaginative

music teachers.

The teachers weren't really so bad. It was the

method I hated. Like any kid, I had aspirations to

create my own music, to make beautiful, original

sounds that expressed how I felt and what I

thought. But all I ever did was mechanically trans

late the printed musical notes of mediocre songs

from the scores onto the piano keyboard.

I never realized that my teachers weren't

treating me like a human being. They were treating

me like a machine—a music player, like a player

piano. I learned how to read other people's "fro

zen" music and then miserably try to reproduce it

on the piano keyboard. The problem was that I

didn't care for the music I was playing, and the

sounds I made rarely pleased me. If I liked music

(as I did) it was a lot easier to go to a record store

and buy a record. Then I could hear the music I

liked and it sounded right.

At some level I realized that my original

purpose had been perverted. And, like any

decent human being, I made a very bad machine.

I repeatedly showed up for class late, I never

practiced, and I never played a piece the way it

was written.

This used to drive piano teachers crazy, and

they never lost the opportunity to tell me how

little musical talent I had.

I didn't care. I would rather have been playing

baseball or touch football. Anything rather than

have to practice the G major scale for another

half hour.

The Music Construction Set
The Music Construction Set is Will Harvey's re

sponse to piano teachers who teach their pupils

in to new worlds of self-express ion for you and 
your family. 

With a KoalaPad and Micro 1l/uslmlor, all of a 
sudden making geometric figures is easy. Micro 
1l/I1slmlor encourages you to make figures of great 
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keep thinking: What if? What if I connected these 
two lines, or what if I created some circles over 
here? What if I rotated this figure and colored it in? 
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allows you fa c!toose various brusltes (Imi colors . 

My famil y and I ha ve only had the Koa laPad 
and Micro 1Illlsiralor for a week, but, already, each 
of us has used them for several hours apiece. 

And we s till haven't explored all the fea tures. 
I love the circle, disc, box, and frame commands. 
Using these commands you can "grow" geometric 
sha pes in seconds. 

Our fa vo rite feature is the mirror. The mirror 
le ts you draw simultaneously in four directions. 
Combine the mirror comma nd and the line com
mand and you ca n crea te glowing rubber-band 
lines tha t stre tch like a net across the sc reen. 
Tack the circle command onto the mirror com
mand and you can draw hosts of ro tating circles. 
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quilts, ornate tiles, bug-eyed aliens, and sola r 
syste ms full of planets and moons. 

The KoalaPad and Micro lIluslra/or are mar-
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velous ski ll and imagina tion amplifie rs. They 
allow me and my family to do things we cou ld 
never do on paper. And they make it so effortless 
that we d on' t have to concentrate on the mechan
ica l aspect of creatin g new shapes and pictures. 
We are free to crea te and to discover, and when 
we're finished , we' re still fresh enough to be 
amazed. 

The proof of how amazing these products are 
is how proud we are of what we crea te. The person 
on the computer is always ca lling to the other 
members of the fam il y: "Come here, everybody! 
Look what I've drawn ' You've got to see thi s one!" 

Mechanical Bach 
When I was seven yea rs old , my mother started 
me on piano lessons. Maybe I wa nted to lea rn 
about the piano at the time. I rea ll y can' t re
member, because the original joy of making music 
was quickly submerged by the daily grind of 
practicing and the weekly pilgrimage to the music 
studio where I suffered under the harsh tutelage 
of a nons top strea m of boring and unimaginative 
music teachers. 

The teachers were n' t rea lly so bad. It was the 
method I hated . Like any kid , I had aspira tions to 
create my own mu sic, to make beautiful, origi nal 
sounds that expressed how I felt and what I 
thought. But all I ever did was mechanica lly trans
late the printed musica l notes of mediocre songs 
from the scores onto the piano keyboard. 

I never realized tha t my teachers weren't 
trea ting me like a human being. They were treating 
me like a machine-a music player, like a player 
piano. I lea rned how to read other people's "fro
zen" music and then miserably try to reproduce it 
on the piano keyboa rd. The p roblem was tha t I 
didn't ca re for the music I was playing, and the 
sounds I made rarely pleased me. If T liked music 
(as I did) it was a lo t easier to go to a record store 
and buy a record. Then I could hea r the music I 
liked and it sounded right. 

At some level I realized that my origina l 
purpose had been perverted. And, like any 
d ecent human being, I made a very bad mac hine . 
I repea tedly showed up for class late, I never 
practiced , a nd I never played a piece the way it 
was written . 

This used to drive piano teachers crazy, and 
they never lost the opportunity to tell me how 
littl e musica l talent I had. 

I didn't ca re. I would rather have been playing 
baseball or touch footba ll. Anything rather than 
have to practice the G major scale for another 
half hou r. 

The Music Construction Set 
The Mu sic Construction Set is Will Ha rvey's re
sponse to piano teachers who teach their pupils 
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to pretend they are machines. Will Harvey is a 16-

year-old from Uplands High School in Foster City,

California. When asked why he wrote Music Con

struction Set, Will replied: "It was something that

needed to be done. I wanted someone who didn't

know anything about music to be able to learn it

simply and have a lot of fun doing it. I also

thought it would be great if you could save what

you wrote."

According to Will, his program is "simple,

hot, and deep." By this he means that it is easy to

use, it appeals to a person's senses, and it can

grow with a person. The program is enchanting

to musical novices as well as musicologists and

musicians.

Music Construction Set {MCS) retails for $40

and is published by Electronic Arts (2755 Campus

Drive, San Mateo, CA 94403, 415/571-7171).

MCS currently runs on the Apple He and the

Commodore 64 and will soon run on the Atari

computers.

If you plan to use MCS on an Apple, you

should consider a special offer by Electronic Arts.

You can buy a Mockingboard stereo sound card

for $100 ($25 off the regular price of $125). The

Mockingboard lets you create polyphonic sound

on the Apple. That means you can create chords

with up to six notes playing at the same time.

And you get stereo, too. Sweet Micro Systems

is at 150 Chestnut Street, Providence, RI02903

(401/273-5333).

If you have the Commodore 64, you have the

SID (sound synthesis) chip, and you don't need

the Mockingboard. When you run MCS on the

Commodore 64, you will be able to compose and

play music with up to three notes playing at a

time. On the Atari, you will be able to create music

with up to four notes playing at a time.

The other add-on to MCS that I enthusiasti

cally recommend is the KoalaPad from Koala Tech

nologies (see review above). You use the KoalaPad

to move the notes and other musical symbols

around on the picture screen. You can also move

symbols using a joystick or the keyboard. But the

easiest and fastest way to move musical symbols is

using the KoalaPad.

This is how MCS works—on the Apple II +

with the Mockingboard and the KoalaPad:

First, you boot up the MCS disk, and you see

empty musical staffs at the top of the screen and a

pictorial menu on the lower half of the screen. If

you do nothing, the computer starts playing music

itself, as if you have just put a record on your

stereo. You hear ten songs, including Pachelbel's

"Canon," Rimsky-Korsakov's "Flight of the

Bumblebee," and the "Pat the Hat" rag by Douglas
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to pretend they are machines. Will Harvey is a 16-
year-old from Uplands High School in Foster City, 
California. When asked why he wrote Music Con
struction Set, Will replied: " It was something that 
needed to be done. I wanted someone who didn't 
know anything about music to be able to learn it 
simply and have a lot of fun doing it. I also 
thought it would be great if you could save what 
you wrote." 

According to Will, his program is "simple, 
hot, and deep." By this he means that it is easy to 
use, it appeals to a person's senses, and it can 
grow with a person. The program is enchanting 
to musical novices as well as musicologists and 
musicians. 
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and is published by Electronic Arts (2755 Campus 
Drive, San Mateo, CA 94403,415/571-7171). 

MCS currently runs on the Apple IIe and the 
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If you plan to use MCS on an Apple, you 
should consider a special offer by Electronic Arts. 
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for $100 ($25 off the regular price of $125). The 
Mockingboard lets you create polyphonic sound 
on the Apple. That means you can create chords 
with up to six notes playing at the same time. 
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And you get stereo, too. Sweet Micro Systems 
is at 150 Chestnut Street, Providence, RI 02903 
(4011273-5333) . 

If you have the Commodore 64, you have the 
SID (sound synthesis) chip, and you don't need 
the Mockingboard. When you run MCS on the 
Commodore 64, you will be able to compose and 
play music with up to three notes playing at a 
time. On the Atari, you will be able to create music 
with up to four notes playing at a time. 

The other add-on to MCS that I enthusiasti
ca lly recommend is the KoalaPad from Koala Tech
nologies (see review above). You use the KoalaPad 
to move the notes and other musical symbols 
around on the picture screen. You can also move 
symbols using a joystick or the keyboard. But the 
easiest and fastest way to move musical symbols is 
using the KoalaPad. 

This is how MCS works--{)n the Apple 11+ 
with the Mockingboard and the KoalaPad: 

First, you boot up the MCS disk, and you see 
empty musical staffs at the top of the screen and a 
pictorial menu on the lower half of the screen . If 
you do nothing, the computer starts playing music 
itself, as if you have just put a record on your 
stereo. You hear ten songs, including Pachelbel's 
"Canon," Rimsky-Korsakov's "Fligh t of the 
Bumblebee," and the "Pat the Hat" rag by Douglas 



Fulton. Then the music starts again. It will keep

playing until you press the RETURN button.

Since you're into creating your own music,

you immediately press RETURN. The next thing

you do is press the plastic stylus on the KoalaPad

down on the pad. Immediately a pointing-hand

"icon" appears on the screen. You use the hand

to "build" your song.

You move the stylus point across the pad

and the hand moves across the screen. When the

hand on the screen gets to an eighth note (there

are also whole notes, half notes, quarter notes,

sixteenth notes, and thirty-second notes), you

press the top left-hand button on the KoalaPad.

The note "jumps" into the hand. You move the

hand onto the empty musical staffs and position

the note in the E-note position on the treble clef.

When you let go of the KoalaPad button, the note

falls out of the hand and glues itself to the staff.

You can do all this in just a couple of seconds.

Then you move the hand back to the menu of

notes, rests, sharps, flats, ties, octave raisers, and

time signatures, and pick them up, one at a time,

and deposit them on the staffs.

When you are finished creating some music—

up to 1400 notes and up to 70 measures—you

move the hand across the screen to point at the

picture of the little house ("Home") and press the

KoalaPad button. The musical score on the picture

screen scrolls to the left, back to the first measure—

the beginning of the music. Then you move your

hand to point at the picture of the grand piano.

You press the button, and the song you just

created plays—in stereo.

This is just the beginning.

Cut And Paste

Now that you have created a song, you can play

with it. By moving the hand around the screen

and pressing the KoalaPad button, you can speed

the music up, raise or lower the volume of each

speaker, change the type of sound from regular

to smooth, to vibrato, to drum-like. With the push

of a button, you can transpose the music to other

keys and replay the music in each key.

And you can use MCS like a word processor

to cut and paste measures of music. On the screen

is a little pair of scissors and a paste pot. Using

them, you can cut up to nine measures out of the

beginning part of your song and move them for

ward or backward in your song.

This is one of the most exciting parts of MCS.

As I said earlier, when you play your music, the

measures filled with notes scroll by on the picture

screen, from right to left. As you listen to the notes

you also watch them scroll by. Playing music be

comes an effortless experience that is visual as

well as auditory. You can concentrate on hearing

and seeing the notes, not just playing them. It's a

great joy (to an ex-player piano like myself) not to

have to concentrate on stretching your hands and

positioning your fingers to get each note right.

The computer takes care of these details for you.

Since music now becomes a visual experience,

you can begin perceiving patterns visually as well

as by sound. And, if you like certain patterns,

you can repeat them in the music by using the

hand and the scissors to cut the measures in which

they appear and "paste" them into other places

in the music.

When you are done creating your own music,

you can fool around with it. Then you can save it

on disk. And, if you have a printer, you can print

out a copy of the score.

Poppin' Hot

Now you see why I have trouble sleeping at night.

You can see why I go to bed and dream about

rainbow-colored rubber bands and dancing musi

cal notes.

Perhaps you can also see why the little voice

inside my head so persistently kept telling me to

write about "computer popcorn." The KoalaPad,

Micro Illustrator, and Music Construction Set are

like popcorn. They are so much fun and taste so

good, once you start with them you just can't

stop. ©
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Fulton. Then the music s tarts aga in . It will keep 
playing until you press the RETURN button. 

Since you' re into crea ting yo ur own music, 
you immediately press RETURN . The next thing 
yo u do is press the plas tic s tylus on the KoalaPad 
down on the pad. Immedia tely a pointing-hand 
" icon" appea rs on the screen. Yo u use the hand 
to " build" your song. 

You move the stylus point across the pad 
and the hand moves across the screen . When the 
hand on the screen gets to an eighth note (there 
are a lso w hole no tes, ha lf notes, q ua rter notes, 
sixteenth notes, and thirty-second notes), you 
press the top left-hand button on the KoalaPad . 
The note " jumps" into the hand . You move the 
hand onto the empty musica l sta ffs and position 
the note in the E-note position on the treble clef. 
When you let go of the KoalaPad button, the note 
fall s out of the hand and glues itself to the staff. 

You can do all this in just a couple of seconds. 
Then you move the hand back to the menu of 

notes, res ts, sha rps, fl ats, ties, octave raisers, and 
time signatures, and pick them up, one at a time, 
and deposit them on the staffs . 

When you are finished crea ting some music
up to 1400 notes and up to 70 measures-you 
move the hand across the screen to point at the 
picture of the little house (" Home") and press the 
KoalaPad button. The musical score on the picture 
screen scrolls to the left, back to the first measure
the beginning of the music. Then you move your 
hand to point a t the picture of the grand piano. 
You p ress the button, and the song you just 
created plays-in stereo . 

This is jus t the beginning. 

Cut And Paste 
Now that you have created a song, you can play 
w ith it. By moving the hand around the screen 
and pressing the KoalaPad button, you can speed 
the music up , raise or lower the volume of each 
speaker, change the type of sound from regula r 
to smooth , to vibrato, to drum-like. With the push 
of a button , you can transpose the music to other 
keys and replay the music in each key. 

And you ca n use MCS like a word processor 
to cu t arId paste measures of music. O n the screen 
is a Ijttle pair of scissors and a paste pot . Using 
them, you can cut up to nine measures out of the 
beginning part of your song and move them for
ward or backwa rd in your song. 

This is one of the mos t exci ting parts of MCS. 
As I said earlier, w hen you play your music, the 
measures filled with notes scroll by on the picture 
screen, from ri ght to left. As you listen to the notes 
you also watch them scroll by. Playing music be
comes an effortl ess experience that is visual as 
well as auditory. You can concentrate on hearing 
and seeing the notes, not just playing them. It' s a 

great joy (to an ex-player piano like myself) not to 
have to concentrate on s tre tching your hands and 
positioning your fingers to get each note right. 
The computer takes ca re of these details for you . 

Since n1usic now becomes a visual experience, 
you can begin perceiving pa tterns visually as well 
as by sound . And, if you li ke ce rtain patterns, 
you ca n repeat them in the music by using the 
hand and the scissors to cut the measures in which 
they appear and " paste" them into other places 
in the music. 

When you are done crea ting your own music, 
you can foo l around with it. Then you can save it 
on disk. And, if you have a printer, you can print 
out a copy of the score. 

Poppin' Hot 
Now you see w hy I ha ve trouble sleeping at night. 
You can see why I go to bed and drea m about 
rainbow-colored rubbe r bands and dancing musi
ca l notes. 

Perhaps you can also see why the little voice 
inside my head so persistently kep t telling me to 
write about "computer popcorn ." The KoalaPad , 
Micro Illustmtor, and Music CO ll struction Set are 
like popcorn. They are so much fun and taste so 
good , once you start with them you just can' t 
s~p . a 

ATARI ® 81 DTM OWNERS 
AVOID DESTRUCTION OF DATA 

DataGuard Protects Disk Drives From 
Electromagnetic Fields 

Disk d rive re liability is g reat ly 
Improved on AlARI 810 d isk 
drlves-even when located c lose 
to a TV Of TV monit()(-with new 
DataGuard in p lace. Tests show 
on amazing 2OO.cx:x:J't increase 
in d isk system reliab ility with 
DotoGuard. 

You've probably encoun
tered p rob lems with program s 
that lose dota, cause read, 

write. or other disk input/output 
errors, or foil fa boot properly 
hom the disk. Why void your d isk 
d rive worra nty by attempting 
self-odjustmenf that doesn't 
solve the problem , ....men you 
ca n guarantee magnetic field 
p rotection and safely enjoy a 
more compact computer sta
tion by slipping Da toGuord in 
place In seconds? 

DalaGuard shown In use wlfh Atarl 510 disk drive. 

DalaGuard $19.95 plus $2.25 postage and handling . • 
PA residents add $1.20 soles tax. 

Send check or money Older to Beaumont Products. 
5430 Wakefield Street. Philade lphia. PA 19144 

• Afori is a registered trodemort; 01 Atorl Computer. Inc. 
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Canned

Calculations

Many of the personal computer's most useful

home applications could also be worked out on a

$3 calculator. Why use a computer?

The best answer is that a computer does far

more of the work for you than a calculator. Once

you teach your computer how to solve a problem,

it can remember the method and apply it to a

whole class of similar problems. Instead of having

to go through all the mathematics each time, you

can just give the computer the numbers (the data)

and it will automatically perform all the necessary

steps on its own. That's why computers are some

times called data processors.

Let's see what this means with a practical

example. Most home improvements involve the

same kind of estimate: How many gallons of paint

will I need to repaint the bedroom? Or bags of

fertilizer for the lawn, or squares of tile for the

floor? To figure paint, you've first got to find out

how many square feet you're trying to cover, then

decide how many square feet a single can of paint

covers, then how much each can costs.

Figuring square feet is the hard part. The

computer can ask questions, though, and find the

answer for nearly any situation. After the square

feet are calculated, it's easy. ]ust ask for coverage

and cost and the estimate is complete.

Valuable Techniques

Take a look at the program. There are some inter

esting techniques to learn. First, we want the pro

gram to be as generally useful as possible. Itshould

be able to calculate all kinds of home improve

ments. So we have the user give a name to the

problem in line 10. Then, as a reminder, lines 30-

1W COMPUTE! January1984

70 define how to go about gathering the data that

the program needs to reach a solution. After the

user has told the computer how many rectangles

are involved in the area to be painted, it guides

him or her through the necessary number of in

puts. This guidance takes place between lines

100-190 within a loop.

The computer cycles the user through the

length-width question as many times as necessary.

It counts up until each rectangle has been

accounted for. The variable RECTS in line 100

governs the loop. Line 190's NEXT keeps bouncing

us back up to line 100 until the information is com

pletely entered.

There's a convenience feature in line 140. If

you were estimating a typical bedroom, it's likely

that two, or even all four, of the walls would have

identical measurements. Rather than having to

enter the same numbers over and over, you can

just answer 0 to the question LENGTH ? and the

computer will skip down to line 180. This is possi

ble because the previous answers are calculated

in line 170 and are held in the variable LATEST. If

we skip over this line, LATEST will still be holding

the amount calculated from the previous entries.

So, the calculation in line 180 will add the size of

the previous rectangle into our running total of

square feet, SFEET.

It's Not Algebra
Notice that variables in computers are handled

somewhat differently than you might remember

them from algebra class. The equals sign in line

180 does not make this group of numbers, these

variables, into an equation. Rather, the line is
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$3 ca lculator. Why use a compute r? 

The best answer is that a computer does fa r 
more of the work fo r you than a calculator. Once 
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same kind of estima te: How many ga llons of paint 
w ill i need to repaint the bed room? Or bags of 
fe rtilizer for the law n, or squares of til e for the 
floor? To figure paint, you've firs t got to find out 
how many square feet you' re trying to cover, then 
decide how many squa re fee t a single can of pain t 
covers, then how much each ca n costs. 

Figuring square feet is the ha rd part. The 
computer can ask questions, though, and find the 
answer for nea rly any situation. Afte r the square 
fee t are calculated, it's easy. Just ask for coverage 
and cost and the estimate is complete. 

Valuable Techniques 
Take a look a t the p rogram . There are some in te r
es ting techniq ues to learn. First, we want the pro
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the program needs to reach a so lu tion. After the 
use r has told the compute r how many rec tangles 
a re involved in the area to be painted , it guides 
him or her through the necessa ry number of in
puts. Th is guidance takes place between lines 
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Now NRI takes you inside the new
TRS-80 Model 4 microcomputer with
disk drive to train you at home as the
new breed of computer specialist!

NRI teams up with Radio Shack

advanced technology to teach you
how to use, program and service
state-of-the-art microcomputers...

It's no longer enough to be just

a programmer or a technician. With

microcomputers moving into the

fabric of our lives (over 1 million

of the TRS-80™ alone have been

sold), interdisciplinary'skills are

demanded And NRI can prepare

you with the first course of its

kind, covering the complete

world of the microcomputer.

Learn At Home

hi Your Spare Time

With NRI training, the programmer

gains practical knowledge of hardware to

design simpler, more effective programs.

And, with advanced programming skills,

the technician can lest and debug systems

quickly and easily.

Only NRI gives you both kinds of

training with the convenience of learning

at home. No classroom pressure, no night

school, no gasoline wasted. You learn at

your convenience, at your own pace. \fet

you're always

backed by the NRI

staff and your

Now training includes either the TRS-80 Model 4

Microcomputer with Disk Drive or TRS-80 Color

Computer with Computer Access Card: profes

sional LCD multimeter; the NRI Discovery Lab; and

hundreds of demonstrations and experiments.
(TRS-80 is a trademark of die Radio Shack division of Tandy Corp.)

instructor, answering questions

and giving you guidance.

TRS-80, Model 4 plus Disk Drive
to Learn on and Keep

NRI training is hands-on training

with practical experiments and demonstra

tions. You not only learn to program your

computer, you learn all about it... how cir

cuits interact... interface with other systems

... gain a real insight into its nature. Under

NRI's carefully planned training, you even

install a disk drive, verifying at each step

its operation.

You also work with a professional

4-function, 3fe digit digital multimeter and

the NRI Discovery Lab® performing over 60

separate experiments. Both microcomputer

and equipment come as

part of your training for

you to use and keep.

Same Training

Available With
Color Computer

NRI offers you the

opportunity to train with

the TRS-80 Color Com

puter as an alternative to

the Model 4. The same

technique for getting in

side is enhanced by using

the new NRI-developed

Computer Access Card.

Only NRI offers you a

choice to fit your specific

training needs.

The Catalog is Free.
The Training is Priceless.

Get all the details on this exciting

course in NRI's free, 104 page catalog. It

shows all equipment, lesson outlines, and

facts on other electronics courses such as

Electronic Design, Industrial Electronics,

Video/Audio Servicing... 12 different career

opportunities in all.

Keep up with the latest technology as

you learn on the latest model of the world's

most popular computer. If coupon has been

used, write to NRI Schools, 3939 Wisconsin

Avenue, Washington, D.C. 20016.

NRI Schools

McGraw-Hill Continuing

Education Center

3939 Wisconsin Avenue

Washington. DC. 20016

We'll give you tomorrow.

. The catalog is free.

| The training is priceless.

VI car«r cnurstt

approved under GI bill,

D t'lieck fnr drtaih.

Please check for one free catalog only.

D Computer Electronics including

Microcomputers

□ Color TV. Audio, and Video System Servicing

D Electronics Design Technology
□ Digital Electronics

□ Communications Electronics • FCC Licenses

• Mobile CB • Aircraft • Marine

□ Industrial Electronics

D Basic Electronics

□ Small Engine Servicing

□ Appliance Servicing

D Automotive Servicing

D Auto Air Conditioning

n Air Conditioning. Heating.

Refrigeration. & Solar Technology

□ Building Construction

Name fiW I'rim) Age

City, Stale, Zip

Arcrediied hi ihe Aremiilins Commission of ihe National Homr Study Council
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)UU ,vith the ftrst course of ilS 
kind, covering the complete 
world of the microcomputer. 

Learn At Home 
In Your Spare Time 

With NRl training, the programmer 
gains practical knowledge of hardware 10 
design simpler, more effective programs. 
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Video/AudiO Servicing ... 12 different career 
opportunities in all. 

its operation. 
You also work with a professional 

4-function, 3\2 digit digital multimeter and 
the NRl Discovery Lab;> performing over 60 

Keep up with the latest technology as 
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cOMMODORE
(more power than Apple II at hall ma price)

$99.50*

COMPUTER AND SOFTWARE

SALE

170K DISK DRIVE $159.00 *

TRACTION FRICTION PRINTER $109.00 *

WE

HAVE

THEi

BEST

SERVICE

1
1
1
1

WE

HAVE

THE

LOWEST

PRICES

VIC-20
(a real computer at the price of a toy)

50$69.
40-80 COLUMN BOARD $59.00

32K RAM EXPANDER $95.00

* COMMODORE 64 COMPUTER S99.50
You pay only $199.50 when you order the power

ful 84K COMMODORE 64 COMPUTER! LESS the

value of the SPECIAL SOFTWARE COUPON we

pack with your computer that allows you to

SAVE OVER $100 off software sale prices!! Wilh

only $100 ol savings applied, your net computer

cost is $99-50!!

SOFTWARE BONUS PACK $29.95
When you buy the Commodore 64 Computer

from Protecto Enterprizes you qualify to pur

chase ONE SOFTWARE SONUS PACK lor a

special price of £29.95!! Normal price is S49.95

(40 programs on disk or 24 programs on 5 tapes).

* 170K DISK DRIVE $159.00

You pay only $259.00 when you order the 170K

Disk Drive! LESS the value of the SPECIAL

SOFTWARE COUPON we pack with your disk

drive that allows you to SAVE OVER $100 off

soltware sale prices!! With only $100 ol savings

applied, your ne! disk drive cost is $159.00

* TRACTION FRICTION PRINTER S109.00

You pay only $209.00 when you order the Corn-

star T/F deluxe line printer that prints 8 1/2 x 11

full size, single sheet, roll or fan fold paper,

labels etc- 40, 66. 80, 132 columns. Impac! dot

matrix, bi-directional, 80 CPS. LESS the value of

the SPECIAL SOFTWARE COUPON we pack

with your printer thai allows you to SAVE OVER

S100 off software saie prices!! With only $100 ol

savings applied your net printer cost is only

$109-00.

80 COLUMN BOARD $99.00
Now you program 80 COLUMNS on the screen

al one time! Converts your Commodore 64 lo 80

COLUMNS when you plug in the 80 COLUMN

EXPANSION BOARD!! List $199 SALE $99

PLUS—you also can get an 80 COLUMN BOARD

WORD PROCESSOR with mail merge, terminal

emulator. ELECTRONIC SPREAD SHEET List

$59.00 SALE 524.95 II purchased with 80

COLUMN BOARD!! (Tape or Disk)

80 COLUMNS IN COLOR

EXECUTIVE WORD PROCESSOR $69.00

This EXECUTIVE WORD PROCESSOR is the

finest available for the COMMODORE 64 com

puter! The ULTIMATE for PROFESSIONAL Word-

processing application! DISPLAYS 40 OR 80

COLUMNS IN COLOR or Black and White! Sim

ple to operate, powerful text editing with a 250

WORD DICTIONARY, complete cursor and m-

serUdelete key controls line and paragraph inser

tion, automatic deletion, centering, margin set

tings and output to all printers! Includes a

powerful mail merge. List $99.00 SALE 569.00.

20,000 WORD DICTIONARY ■ List $24.95 SALE

$19.95. EXECUTIVE DATA BASE ■ List $89.00

SALES59.00. (Disk only).

SPECIAL SOFTWARE COUPON

I We pack a SPECIAL SOFTWARE COUPON |
with every COMMODORE 64 COMPUTER-

DISK DRIVE-PRINTER-MONITOR we sell! |
I This coupon allows you
$100 OFF SALE

I ings are possible!
PRICES!

10 SAVE OVER

S2O0-530O sav-l

(example)

PROFESSIONAL SOFTWARE

COMMODORE 64

I Name
I Executive Word
1 Processor
1 Executive Daia Base
1 20.000 Word Dichonary
1 Electronic Spreadsheet
1 Accounting Pack
1 Total 5 2
1 Word Processor

Tape

Disk

1 ToiaiTe«t26
1 Word Processor

1 Tape
1 Disk
1 Total Laoei 2 6

Tape

Disk

Programmers
neiper(DisK)

Basic Tutor (Tape/DiSM

Typing Teacher

(Tap&Disk)
SpnleDeSigneriDisk]

Medicinemen |Tapel

WeairierWar llfTape)

ProlessiOnalJoySlicK

Lignt Pen

Dust Cover

tSee orhei

Ll»t

S99 00

SS9 00

S24 95

S39 00

J69 00

S69 00

S79 95

I4J95

S49 0O

S24 9S

S29 95

S59 00
S29 95

S29 9S

S1695

$1995

11995

J24 95

S39 95

S 8 95

'(ems m on'

S«l«

S69 00

159 00

119 95

S59 00

(49 00

156 00

163 00

S39OO

142 00

J1800

123 00

S39 00

$24 95

124 95

$14 95

$1795

11795

$1595

$1995

$ 6 95

csiaioa'i

Write or call (or

Coupon 1

$59 00 1
$46 00 1
$1495 1
$46 00 1
$32 00 1

1
■

$37 00 1
$42.00 1

1

$26 00 1
$29 00 1

$12 00 1
$1500 1

1
129 95 1
$1500 1

$1500 1
$1000 1
$1200 1
$12 00 1
$11 00 1
$16 95 1
S 4 60 1

Sample SPECIAL SOFTWARE COUPON! 1

EXECUTIVE QUALITY

PROFESSIONAL BUSINESS SOFTWARE

The Cadillac of business programs

(or Commodore 64 Computers

Item

Inventory Management

Accounts Receivable

Accounts Payable

Payroll

General Ledger

! PRICE M9.00)

List

199 00

S99 00

S99 00

$99 00

$99 00

-SALE

$59 00

$59 00

$59 00

$59 00

$59 00

VIC-20 COMPUTER S69.50
This 25K VIC-20 computer includes a lull size 66

key typewriter keyboard color and graphics keys,

upper/lower case, full screen editor, 16K level I!

microsolt basic, sound and music, real time

floating point decimal, self teaching book, con

nects to any TV. or monitor!

40-80 COLUMN BOARD $59.00
Now you can get 40 OR 80 COLUMNS on your

TV or monitor at one time1 No more running

out ol line space (or programming and making

columns! Just plug in this Expansion Board and

you immediately convert your VIC-20 computer

to 40 OR 80 COLUMNS!! L.st $129. SALE $59.00.

You can also get an 80 COLUMN BOARD WORD

PROCESSOR with mail merge, terminal emulal-

o/. ELECTRONIC SPREAD SHEET!! List $59.00.

SALE $24.95 if purchased with 80 COLUMN

BOARD! (Tape or Disk).

32K RAM EXPANDER 595.00
This cartridge increases programming power

over 8 limes!! Expands total memory to 57K

(57.000 bytes). Block switches are on outside of

cove'1 Has expansion port!' Lists for $199 (OUR

BESTBUY!)

60K MEMORY EXPANDER $49.00
Sixslot — Switch selectable — Reset button —

RiQbon cable — CARDCO A must to get the

most out of your VIC-20 Computer!

8K RAM CARTRIDGE $39.00

Increases programming power 2 1'2 times. Ex

pands total memory to 33K (33,000 bytes).

Memory block switches are on outside of cover!

Includes FREE $16.95 game

16K RAM CARTRIDGE $55.00

Increases programming power A times. Expands

total memory to 41K (41,000 bytes) Memory

block switches are an outside cover! CAflDCO

Includes FREE $29 95 adventure game!!

12" GREEN SCREEN MONITOR $99.00

Excellent quality GREEN PHOSPHOROUS

VIDEO MONITOR with antiglare. 1920 characters

(80 characters x 24 rows). Save your TV! a must

for 80 column word processors. PLUS $9.95 lor

VIC 20 or Commodore 64 Cable.

12" AMBER SCREEN MONITOR $119.00

Premium quality AMBER VIDEO MONITOR With

antiglare. (80 characters x 24 rows), exceptional

ly clear screen, faster scanning PLUS $9.95 for

VIC 20 or Commodore 64 Cable.

• LOWEST PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY

• BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL • OVER 500 PROGRAMS' FREE CATALOGS

^dd $10.00 for shipping, handling and insurance. Illinois residents

please add 6% tax. Add $20.00 (or CANADA, PUERTO RICO, HAWAII

orders. WE DO NOT EXPORT TO OTHER COUNTRIES.

Enclose Cashiers CHeck, Money Order or Personal Check, Allow 14 days

for delivery, 2 to 7 days for phone orders. 1 day express mail1 Canada

orders must be in U.S. dollars. VISA — MASTER CARD - COD

I
ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 lo order

!WE LOVE OUR CUSTOMERS)

COMMODORE 64 COMPUTER AND SOFTWARE 
(mor. pow.r than Appl.lI.t halt tne price) 

$99.50 * 
SALE 

• 170K DISK DRIVE $159.00 * 
• TRACTION FRICTION PRINTER $109.00 * 

WE 
HAVE 

THE 
BEST 

SERVICE 

WE 
HAVE 
THE 
LOWEST 
PRICES 

.. COMMODORE 64 COMPUTER 599.50 
You pay only $199.50 when you order the power. 
ful 84K COMMODORE 64 COMPUTER ! LESS the 
value of the SPECIAL SOFTWARE COUPON we 
pack with your computer thai a llows you 10 
SAVE OVER $1 00 011 software sale prices!! With 
only $100 01 sav lnQs appli ed, your net computer 
cos t is $99.501 t 

SOFTWARE BONUS PACK 529.95 
When you buy the Commodore 64 Computer 
from Proteclo Enterp rizes you Qua li fy 10 pur
chase ONE SOFTWARE BONUS PACK lor a 
speCial price 01 $29.95!1 Normal price is 549.95 
(40 programs on disk or 24 programs on 5 tapes). 

"170K DISK DRIVE 5159.00 
You pay only 5259.00 when you order the 170K 
DIsk Drive! lESS the value 01 the SPECIAL 
SOFTWARE COUPON we pack with your disk 
drive that allows you to SAVE OVER $100 011 
sol1ware sale prices!! Wllh only $100 01 savi ngs 
appl ied. your net disk drive cost is $159.00. 

.. TRACTION FRICTION PRINTER 51 09.00 
You pay only $209.00 when you order the Com· 
s tar T/F deluxe line printer that print s 8 112 x 11 
lul l size. single sheet, roll or Ian fold paper. 
labels etc. 40. 66. 80. 132 COlumns. Impact dol 
malrix. bi·d ireclional, 80 CPS. LESS the value 01 
the SPECIAL SOFTWARE COUPON we pack 
with you r printer that allows you to SAVE OVER 
Sl00 of! sof lware sale prices !! With only $100 01 
savings applied you r ne t printer cost is only 
$109.00. 

80 COLUMN BOARD 599.00 
Now you prog ram 80 COLUMNS on Ihe screen 
at one time! Converts your Commodore 64 to 80 
COLUMNS when you plug in the 80 COLUMN 
EXPANSION BOARD! ! list $t99 SALE $99 
PLUS-you also can get an 80 COLUMN BOARD 
WORD PROCESSOR with mall merge. terminal 
emulator. ELECTRONIC SPREAD SHEET. lisl 
559.00 SALE 524.95 i l purchased with 80 
COLUMN BOARD!! (Tape or Disk) 

80 COLUMNS IN COLOR 
EXECUTIVE WORD PROCESSOR 569.00 

Th is EXECUTIVE WORD PROCESSOR is the 
I inest availab le for Ihe COMMODORE 64 com· 
pu ter! The ULTIMATE for PROFESSIONAL Word· 
processing application! DISPLAYS 40 OR 80 
COLUMNS IN COLOR or Black and Wh ite! Slm· 
pie to operate, powerful text edit ing w ith a 250 
WORD DICTIONARY. comple te cursor and in· 
serUdele te key controls line and paragraph inser· 
tlon, automat ic deletion. cenlering. margin sel· 
tlngs and outpu t to all printers ! Incl udes a 
powerfu l mall merge. list 599.00 SALE S69.00. 
20.000 WO RD DICTIONARY · List $24.95 SALE 
$19.95. EXECUTIVE OATA BASE· List $89.00 
SALE 559.00. (Disk only) . 

SPECIAL SOFTWARE COUPON 

W. pack a SPECIAL SOFTWARE COUPON 
with every COMMODORE 64 COMPUTER· 
DISK DRIVE·PRINTER·MONITOR we sell! 
This coupon allows you to SAVE OVER 
$100 OFF SALE PRICES! $200·$300 sav-
ings are possible!! (example) 

PROFESSIONAL SOFTWARE 
COMMODORE 64 

N.ml Lt.t So,. Cou pon 
Execut,ve WOld 
P'oces 50r .99 00 .. 900 S5900 

execul,ve Oala Base sa9 00 SS9 00 $.600 
20.000 Word D,ct,onary S2.95 S1995 S1 495 
EtccHoniC SprndSl'leet sa900 S5900 S.600 
Accounl,ng Pack "900 S4900 S3200 
TOla 15.2 
Wo'O ProcenOI 

hoe S6900 ' 5600 SJ100 
D,sk S1995 S6300 U2.00 

Total Texl 2 6 
Word Processo, 

Taoe S.4 95 S3900 . 2600 
D,sk S.900 U2 00 . 2900 

To ta'laDet26 
Taoe 52495 S1 800 S1200 
D,sk 52995 S2300 SIS 00 

Ploglammers 
HelperlD'Skl S5900 . 3900 S29 95 

Bas,c TutoqTapa'D,sk, 529 95 524 95 S1500 
T~p"'g Teacl'lel 

jTap&'Olsk) $29 95 S24 95 S 15 00 
So",e Des'gner ID,skl 51 695 S1495 S1000 
MeO'C",emenj Tapel $1995 51195 S1200 
Wealne, War It {Tapel S1 995 51195 S1200 
Proless,onal Joy SI,ck 52495 S1595 SI I 00 
l 'gnl Pen SJ9 95 S19 95 S16 95 
Dus. Covel S 895 S 695 •• 60 

(Set Olfler Iftms III 01.11 cata log 'l 
Write or call for 

Sample SPECIAL SOFTWARE COUPON! 

EXECUTIVE OUALITY 
PROFESSIONAL BUSINESS SOFTWARE 

The Cadillac of business programs 
for Commodore 64 Computers 

lI,m 
Inventory Management 
Accounts Rece,vable 
AccounlS Payable 
PayrOll 
Generalledgel 
i'COUP""t PRiCe $.19.001 

li., 
.99 00 
.9900 
. 9900 
. 9900 
. 9900 

'SAlE 
S5900 
S5900 
S5900 
S5900 
S5900 

VIC·20 
(8 real computer at the price of a toy) 

S69.50 

• 40·80 COLUMN BOARD $59.00 

• 32K RAM EXPANDER $95.00 

VIC·20 COMPUTER 569.50 
ThiS 25K VIC·20 compuler Includes a lull size 66 
key Iypewrlter keyboard color and gra phic s keys, 
upperllower case. lu ll screen edi lor. t6K level II 
mlcrosol l basic. sound and mus ic. real lime 
lIoaflng pOint deC imal. sell leaChing book. con. 
nec ls 10any T.V. or monitor! 

40·80 COLUMN BOARD 559.00 
Now you can gel 40 OR 80 COLUMNS on your 
T.V. or monitor at one ti me! No more running 
oul 01 line space lor programming and makIng 
columns! Jusl plug In IhlS ElCpa nSIon Board and 
you immediately converl your VIC·20 computer 
10 40 OR 80 COLUMNSH LIS! $129, SALE $59.00. 
You can al so gel an 80 COLUMN BOARD WORD 
PROCESSOR wllh mal l merge. lerm inal emulal· 
Of. ELECTRONIC SPREAD SHEET!! LIst $59.00. 
SALE S24.95 II purchased Wi th 80 COLUMN 
BOARD! (Ta pe or DiSk) 

32K RAM EXPANDER 595.00 
Th iS cartrtdge increases programming power 
over 8 times!! Expands lo lal memory to 57K 
(57,000 byles). Block swit ches are on ou ts ide of 
coverl Has elCpans ion port !! Lists lor 5 t99 (OUR 
BEST BUY!) 

60K MEMORY EXPAN DER 549.00 
S,lCslot - SWitch selectable - Resel bullon _ 
Ribbon cable - CARDCO A must to get Ihe 
mOSI out 01 your VIC·20 Compuler! 

8K RAM CARTRIDGE 539.00 
Increases programming power 2 112 l imes. Ex· 
pands total memory 10 33K (33.000 bytes). 
Memory b lock SWIl ches ale on outs ide 01 cover! 
Includes FREE 516.95 game. 

16K RAM CARTRIDGE 555.00 
Increases programming powe r 4 times. Expands 
lolal memory 10 41K (4t .000 byteS). Memory 
block sWltcnes are an oulsld e cover! CARDCO 
Includes FREE $29.95 advenlure game! ! 

12" GREEN SCREEN MONITOR 599.00 
Excellen l Quality GREEN PHOSPHOROUS 
VIDEO MONITOR with antiglare. 1920 characters 
(80 charaClers IC 24 rows). Save your TV ! a mus l 
lor 80 column word processors. PLUS 59.95 lor 
VIC 20 or Commodore 64 Cable. 

12 ' AMBER SCREEN MONITOR 5119.00 
Premium Quality AMBER VIDEO MONITOR Wlth 
antig lare. (80 characters IC 24 rows). elCceptlonal· 
Iy clear screen. las Ie. scanning. PLUS $9.95 lor 
VIC 20 or Commodore 64 Cable. 

• LOWEST PRICES' 15 DA Y FREE TRIAL' 90 DA Y FREE REPLACEMENT WARRANTY 

• BEST SERVICE IN U.S.A.' ONE DAY EXPRESS MAIL ' OVER 500 PROG R'IM S' FREE CATALOGS 

-----------------------------I 4.dd $10.00 lor shipping, handling and insurance. illinois reslden.s 
I ,)Iease add 6% tax. Add 520.00 lor CANADA. PUERTO RICO. HAWAII 
I Orders. WE DO NOT EXPORT TOOTHER COUNTRIES. 
I Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days 
Ilor del ivery. 2 to 7 days for phone orders, t day AlC ore ss mall! Canada 
I orders must be In U.S. dollars. VISA - MASTER CARD - C 0 .0 -----------------------------

PROTECTO 
ENTERPRIZES ,WELOVEOURCUSTO"ERSI 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 



WORD PROCESSING SYSTEM $j995
(Everything you need for word processing)

plus! the Ooiympia optionm

Olympia

You can add the fp Olympia Electronic
Typewriter/Computer Printer for Superb Letter

Quality correspondence and documents! Now

you can have the best Electronic Typewriter

made and used by the world's largest corpora

tions (better than IBM Selectric) plus — a Pro

fessional Computer Printer (two machines in

one) for only $395.00 additional cost!! List

Price $799.00. (Competitive word processing

systems sell for $3000 to $5000 without the

electronic typewriter feature!!!)

LOOK AT WHAT YOU

GET FOR ONLY $995.00
The powerful 84K Commodore 64 Computer!

(More features than Apple II)

170K Commodore 64 Disk Drive!

Box of 10 "Loran" Disks!

Gemini 10X Starmicronics 10" Carriage Deluxe 120CPS,

Dot Bit Addressable Tractor-Friction Printer!

Deluxe Cardco Printer Interface!

Box of Printer Paper!

Your choice of 12" Green Screen or Amber Screen Monitor!

Monitor Interface Cable!

Executive Word Processor, 80 Columns in Color, 20,000 Word

Customizable Dictionary, Data Base, Powerful Mail Merge!

Special Software Coupon that allows $100 to $300 Savings Off of

Catalog Sale Prices!

O OlympiaPLUS THE ^ F ViyiTlfJlei OPTION!! You can substitute the 20" Carriage OLYMPIA

typewriter/printer for the GEMINI 10X printer for only $395.00 additional cost!! LIST PRICE $799.00.

15 DAY FREE TRIAL We give you 15 days to try out these SUPER SYSTEM PACKAGES!! If it doesn't meet

your expectations, just send it back to us prepaid and we will refund your purchase price!!

90 DAY IMMEDIATE REPLACEMENT WARRANTY If any of the SUPER SYSTEM PACKAGE equipment or

programs fail due to faulty workmanship or material we will replace it IMMEDIATELY at no charge!

Add $50.00 for shipping and handling!!

• 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 DO NOT EXPORT TO OTHER COUNTRIES EXCEPT
CANADA.

Enclose Cashiers Check, Money Order or Personal Check Allow

14 days for delivery. 2 to 7 days for phone orders. 1 day express

mail! Canada orders must be in U.S. dollars We accept Visa

and MasterCard We ship COD

[WE LOVE OUR CUSTOMERS)ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010

Phone 312/382-5244 lo order

WORD PROCESSING SYSTEM $996 
(Everything you need for word processing) 

PLUS! THE n Olympia OPTION!! 

II lj, •• JI~"'.''' · 1 

• _ •• • • ~. u 4 ~' - .. .. ~ .. ~ . . . _. - . .. .. .... .. ~ .. -- -

n Olympia 

--------
You can add the n Olympia Elec tronic 
Typewrite r/Computer Printer for Superb Leller 
Quality correspondence and documents! Now 
you can have the best Electronic Typewriter 
made and used by the world's largest corpora· 
tions (better than IBM Selectric) plus - a Pro· 
fessional Computer Printer (two machines in 
one) for only $395.00 additional cost! ! List 
Price $799.00. (Competit ive word processing 
systems sel l for $3000 to $5000 wi thout the 
electron ic typewri ter feature!!!) 

LOOK AT WHAT YOU 
GET FOR ONLY $995.00 

• The powerful 84K Commodore 64 Computer! 
(More features than Apple II ) 

• 170K Commodore 64 Disk Dr ive ' 
• Box of 10 " Loran" Disks ! 
• Gemini 10X Starmicronics 10" Carriage Deluxe 120CPS, 

Dot Bi t Addressable Tractor· Frict ion Printer ! 
• Deluxe Cardco Printer In te rface l 

• Box of Printer Paper! 
• Your choice of 12" Green Screen or Amber Screen Monitor' 
• Monitor Interface Cable! 
• Executive Word Processor, 80 Columns in Color, 20,000 Word 

Customizable Dictionary, Data Base, Powerfu l Mail Merge! 

• Special Software Cou pon that allows $100 to $300 Savings Off of 
Catalog Sale Prices! 

PLUS THE n Olympia OPTION ! ! You can substi tute the 20 " Carriage OLYMPIA 
typewriter/printer for the GEMINI 10X prin ter for only $395.00 additional cos t ! ! LIST PRICE $799.00. 

15 DAY FREE TRIAL We give you 15 days to try out these SUPER SYSTEM PACKAGES" If it doesn't meet 
your expectations, just send it back to us prepaid and we wi ll refu nd your purchase price! I 

90 DAY IMMEDIATE REPLACEMENT WARRANTY If any of the SUPER SYSTEM PACKAGE equipment or 
programs fail due to faul ty workmanship or material we will replace it IMMEDIATELY at no charge! 

Add $50.00 for shipping and handling!! 

• LOWEST PRICES. 15 DA Y FREE TRIAL· 90 DAY FREE REPLACEMENT WARRANTY 

• BEST SERVICE IN U.S.A . • ONE DA Y EXPRESS MAIL. OVER 500 PROGRAMS· FREE CATALOGS 

WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT 
CANADA. 
Enclose Cashiers Check, Money Order or Personal Check. Allow 
14 days for del ivery. 2 to 7 days for phone orders, 1 day exp ress 
maii ! Canada orders must be in U.S. dol lars. We accep t Visa 
and MasterCard We ShiP C 0 .0 

PROTECTO 
EN TE R PR IZ E S IW' lO" OURCUSTO" ,RSI 

BOX 550, BARRINGTON , ILLINOIS 60010 
Phone 3121382·5244 10 order 



FANTASTIC

PRINTER

SALE

as

low

as

$
14900

75 Day Free Trial • 180 Day Immediate Replacement Warranty

80 COLUMN THERMAL PRINTER — 60 CPS
Bi-directional, dot matrix, prints 8V letter size paper, full.80 columns, high

resolution graphics, dot bit addressable, special symbols and true decenders!

(Centronics parallel interface)

80 COLUMN TRACTOR-FRICTION PRINTER — 80 CPS
Bi-directional, dot matrix, impact, prints single sheets, continuous feed paper,

adjustable columns, 40 to 132 characters! Roll paper adapter S32.95. (Serial or

Centronics parallel interface)

PREMIUM QUALITY 10" CARRIAGE T/F PRINTER - 120 CPS
Bi-directional, impact, 9x9 dot matrix with double strike for 18 x 18 dot matrix.

High resolution bit image (120 x 144 dot matrix) underlining back spacing, left and

right margin settings, true lower decenders, with super and sub scripts. Prints

standard, italic, block graphics, special characters, plus 24 of user definable

characters and much more!! Prints single sheets, continuous feed and roll paper!

(Centronics parallel interface)

PREMIUM QUALITY 15%" CARRIAGE PRINTER — 120 CPS
Has all the features of the Premium Quality 10" Carriage T/F Printer above plus a

15V carriage and more powerful electronic components to handle large business

forms! (Centronics parallel interface)

HIGH SPEED PREMIUM QUALITY T/F

10" PRINTER — 160 CPS
Save printing time with these plus features: 160 CPS speed, 100% duty cycle, 8K

buffer diverse character fonts special symbols and true decenders, vertical and

horizontal tabs. This is Red Hot Efficiency!!! (Serial or Centronics parallel interface)

HIGH SPEED PREMIUM QUALITY

T/F 151/2" PRINTER — 160 CPS
Has all the features of the 10" Carriage high speed printer plus a 15V:" carriage and

more powerful electronics to handle larger business forms! (Serial or Centronics

parallel interface)

PARALLEL PRINTER INTERFACES: (IN STOCK)
• For VIC-20 and COMMODORE 64 S49.00

• For all APPLE COMPUTERS S69.00

• For ATARI 400 and 800 COMPUTERS $79.00

NOTE: Other printer interfaces are available at computer stores!

WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT

CANADA.

Enclose Cashiers Check. Money Order or Personal Check. Allow
14 days for delivery. 2 to 7 days (or phone orders. 1 day express

mail! Canada orders must be in U.S. dollars We accept Visa

and MasterCard We ship C O.D

LIST

$199

$399

$499

SALE

$149

$209

$289

$599

$699

$799

$379

$499

$599

iWfc LOVfc OUR CUSTOMERS!ENTERPRIZES
BOX 550, BARRING TON. ILLINOIS 60010

Phone 312/382-5244 to order

FANTASTIC 
PRINTER 

SALE 

COM·STAR 

as 
low 
as 

• 15 Day Free Trial - 180 Day Immediate Replacement Warranty 

80 COLUMN THERMAL PRINTER - 60 CPS 
Bi-directional, dot matrix, prints 8 'A" letter s ize paper, fulI.BO co lumns, high 
resolution graphics, dot b it addressable, spec ial symbols and true decenders! 
(CentroniCS paral lel interface) 

80 COLUMN TRACTOR· FRICTION PRINTER - 80 CPS 
Bi-di rectional, do t matrix, impac t, print s sing le sheet s, cont inuous feed paper, 
adjustable columns, 40 to 132 charac ters' Roll paper adapte r $32.95. (Serial or 
Centronics parallel interface) 

PREMIUM QUALITY 10 " CARRIAGE TlF PRINTER - 120 CPS 
Bi-directional, impac t, 9 x 9 do t matrix w ith double strike for 18 x 18 dot matrix. 
High resolut ion bit image (120 x 144 dot matrix) underli ning back spaci ng , left and 
righ t margin sett ings, true lower decenders, with super and sub sc ripts. Print s 
standard, i ta lic, block graph ics, special characters , plus 24 of user definable 
characters and much more!! Prints sing le sheets, continu ous feed and ro ll paper! 
(Centroni cs parall el interface) 

PREMIUM QUALITY 15'h " CARRIAGE PRINTER - 120 CPS 
Has all the features o f the Premium Qual ity 10" Carriage TI F Printer above plus a 
15%" carriage and more powerful electronic components to handle large business 
forms ! (Centronics parallel interface) 

HIGH SPEED PREMIUM QUALITY T/F 
10" PRINTER - 160 CPS 
Save printing time with these plus features: 160 CPS speed, 100% duty cycle, 8K 
buffer diverse charac ter fonts special symbols and true decenders, vert ical and 
horizontal tabs. Th is is Red Hot Eff iciency! !! (Serial or Centronics paral le l interface) 

HIGH SPEED PREMIUM QUALITY 
TlF 15%" PRINTER - 160 CPS 
Has all the features of the 10" Carriage high speed printer p lus a 15Y,' carriage and 
more powerful elec troni cs to handle larger business forms! (Se rial or Centronics 
parallel interface) 

PARALLEL PRINTER INTERFACES: (IN STOCK) 
• For VIC·20 and COMMODORE 64 S49.00 
• For al l APPL E COMPUTERS S69.00 
• For ATARI 400 and 800 COMPUTE RS $79.00 

NOTE: Other printer in terfaces are available at computer stores ' 

LIST 
$199 

$399 

$499 

$599 

$699 

$799 

SALE 

$149 

$209 

$289 

$379 

$499 

$599 

WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT 
CANADA. PROTECTO 
Enc lose Cashiers Check. Money Order or Personal Check. A llow 
14 days for delivery. 2 10 7 days lor phone orders. 1 day express 
mail! Ca nada orders must be in U.S. dollars We accept Visa 
and MasterCard We ship C 0 .0 

ENTER PR IZ E S ,WUO", OU R CUSTOM, RSI 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 



VIC 20

40-80 COLUMN BOARD

$5900
only

Now you can get 40 or 80 Columns on your T.V. or monitor at one time! No

more running out of line space for programming and making columns. Just

plug in this board and you immediately convert yur VIC-20 computer to 40 or

80 columns! Comes in an attractive molded case with instructions! List

$129.00. Sale $59.00.

FOR ONLY $24.95 you can get a 40-80 Column Board "WORD PROCESSOR" with mail merge

and terminal emulator PLUS! AN ELECTRONIC SPREAD SHEET (like Visicalc) the word

processor requires 8K—mail merge 16K! List $59.00. Sale $39.90. *lf purchased with board
only $24.95. (Tape or Disk.)

WE LOVE OUR CUSTOMERS!
80

COLUMN

COMMODORE 64

80 COLUMN BOARD

sggoo

Now you can program 80 columns on the screen

at one time! Converts your Commodore 64 to 80

coilumns when you plug in the PROTECTO 80

Expansion Board List $199. Sale $99.00

sale

FOR ONLY $24.95 you can get an 80 Column Board "WORD PROCESSOR" with mail merge and

terminal emulator PLUS! AN ELECTRONIC SPREAD SHEET {like Visicalc) List $59.00. Sale $39 90
*lf purchased with board only $24.95. (fape or Disk.)

Add $3.00 for postage Add $6 00 lor CANADA PUERTO RICO HAWAII
ordefS WE DO NOT EXPORT TO OTHER COUNTRIES

Enclose Cashiers Check. Money Order or Personal Check Allow u

days for delivery, 2 10 7 days lor phone orders. 1 day express mail1

Canada orders must be in u S dollars We accept Visa ana Master
Card We ship C.O.D.

re
ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

(WE love oun customers)

VIC 20 

40·80 COLUMN BOARD 

_ only 55900 e 
Now you can get 40 or 80 Columns on your T.V. or monitor at one time! No 
more running out of line space for programming and making columns. Just 
plug in this board and you immediately convert yur VIC-20 computer to 40 or 
80 columns! Comes in an attractive molded case with instructions! List 
$129.00. Sale $59.00. 

FOR ONLY $24.95 you can get a 40·80 Column Board " WORD PROCESSOR" with mail merge 
and terminal emulator PLUS! AN ELECTRONIC SPREAD SHEET (like Visi calc) the word 
processor requires 8K-mail merge 16K! List $59.00. Sale $39.90. "If purchased with board 
only $24.95. (Tape or Disk.) 

WE LOVE OUR CUSTOMERS! 

Now you can program 80 columns on the screen 
at one time! Converts your Commodore 64 to 80 
coi lumns when you plug in the PROTECTO 80 
Expansion Board List $199. Sale $99.00 

FOR ONLY 524.95 you can get an 80 Column Board " WORD PROCESSOR" with mail merge and 
terminal emulator PLUS! AN ELECTRQNIC SPREAD SHEET (like Vis icalc) List $59.00. Sale 539.90. 
" If purchased with board only $24.95. (Tape or Disk.) 

-----------------------------I Add $3.oo -lor postage. Add $6.00 tor CANADA, PUERTO RICO, HAWAII • 
I orders WE 00 NOT EXPORT TO OTHER COUNTRIES I 
I EnClose Cashiers Check. Money Order or Personal Ctleck Allow 14 • 
I days lor delivery, 2 10 7 days lor phone orders, 1 day express malP I 
I Canada orelers must be in U.S ,dOllars We accept Visa aM Master. , 
~~a.:2 __ ~e.!h.!f£~~ __________________ _ 

PRDTECTD 
EN T E R P R I Z E S (WHO'" OURCUSTO",RS> 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 



assigning a value to the variable SFEET.

You read such lines from left to right to un

derstand their meaning. To put line 180 into

words: The current amount in (the number "held

by") the variable SFEET is now added to the cur

rent amount in the variable LATEST. And then

this total is placed into the variable SFEET (SFEET

is a running total). In other words, SFEET is being

changed in this line. Before line 180 executes, the

SFEET on the right holds the number resulting

from the previous execution of line 180. And after

the line executes, the SFEET on the left is going to

hold a larger number than it did before. The same

thing happens to the variable PRICE in line 290.

Lines 200-230 are pretty straightforward.

Here, we're just gathering our last two pieces of

information: coverage and cost. Line 240 isn't

necessary; it just clears the screen so we can print

out the answers on a clean screen.

Since SFEET has been keeping a running

total of square feet for us, we can just print SFEET

in line 250 without any further calculations. Line

260 calculates the total number of cans of paint

you'll need to buy. It divides the total number of

square feet to be painted by how many square

feet each can of paint covers. Then line 270 reports

these results.

The total cost is figured in line 290 by multi

plying the price of each can by the number of

cans needed. This line also figures in the tax (6

percent in this example) by multiplying the result

of the mathematics within the parentheses by

1.06. If your state charges 4 percent, just change

it to 1.04.

It's important to remember that when you

are performing two or more mathematical opera

tions, sometimes one operation must be per

formed before another. When you put something

inside parentheses, it will be worked on first. We

want the whole result multiplied by 1.06, not just

AMOUNT. So, we put AMOUNT*PRICE within

parentheses and that gets figured out before the

1.06 is even looked at.

Stripping With INT

Finally, line 300 rounds off the PRICE to dollars

and cents. It's possible to get results like

$12.080993 if you leave out the rounding off func

tions in this line. How does this work? Imagine

that the computer gets a final result of $12.080993

for PRICE. First it's multiplied by 100 since that's

inside the parentheses and since multiplication is

performed before addition. (When parentheses

aren't involved, the order in which things are

performed is My Dear Aunt Sally-—multiplication,

division, addition, subtraction.)

Anyway, after *100, our 12.080993 becomes

1208.0993. Next, .5 is added, which makes it

1208.5993. Then the INT takes effect and INT

120 COMPUTE! January 1984

doesn't really round anything off, it just strips

away the decimal. That is, INT (5.9999) would

result in 5. To make it round accurately, we have

to add .5 to a number before INTing it. In this

way, if the fraction part of a number were .5 or

higher, when we add .5 we effectively add 1 to

the integer part of the number. 5.9999 +.5 becomes

6.4999 and when that's stripped with INT, it's 6,

the accurately rounded result.

So INT (1208.5993) becomes 1208. Finally, we

move the decimal point back over two places by

/100 for our final answer: $12.08.

This estimating program will provide answers

for various types of home improvements. And it

can be extended to ask more questions and give

more answers. One of the most powerful aspects

of computers is the ease with which you can mod

ify a program like this to make it solve all kinds of

other problems for you. For example, why not try

modifying line 250 to also give you the results in

square meters? (1 meter = 3.281 feet.)

Home Improvements

10 PRINT"WHAT DO YOU NEED TO BUY? (CANS 0

F PAINT, ROOFING TILES, ETC.)"

20 INPUT ITEM$

30 PRINT"WE NEED TO MEASURE THE AREA YOU'

RE GOING TO COVER."

40 PRINT"THE EASIEST WAY IS TO DIVIDE THE

AREA INTO RECTANGLES."

50 PRINT"FOR EXAMPLE, TO PAINT THE BEDROO

M, YOU'LL HAVE 5 RECTANGLES:"

60 PRINT"THE FOUR WALLS AND THE CEILING."

70 PRINT"SO, FIRST, HOV/ MANY RECTANGLES A

RE INVOLVED IN THIS JOB"

80 INPUT RECTS

90 PRINT"NOW, FOR EACH RECTANGLE, ENTER I

TS LENGTH AND WIDTH:"

100 FOR I = 1 TO RECTS

110 PRINT"{14 SPACES}RECTANGLE #";I

120 PRINT"LENGTH"

130 INPUT L

140 IF L = 0 THEN 1B0

150 PRINT"WIDTH"

160 INPUT W

170 LATEST = L * W

180 SFEET = SFEET + LATEST

190 NEXT I

200 PRINT"HOW MANY SQUARE FEET DOES EACH

(SPACE)OF THESE ";ITEM$;" COVER"

210 INPUT COVERAGE

220 PRINT"HOW MUCH DOES EACH OF THESE ";I

TEM$;" COST"

230 INPUT PRICE

240 PRINT"tCLR}":REM CLEAR THE SCREEN

250 PRINT"YOU ARE GOING TO BE COVERING ";

SFEET;" SQUARE FEET OF AREA"

260 AMOUNT = SFEET/COVERAGE

270 PRINT"YOU WILL NEED "; AMOUNT; ITEM?

280 PRINT"TOTAL COST (INCLUDING TAX)— $"

290 PRICE =(2 SPACES}1.06 * (AMOUNT * PRI

CE)

300 PRINT INT (PRICE * 100+.5)/100 ©

nssigllillg a va lue to the variable SFEET. 
You read such lines from left to right to un

derstand their meaning. To put line 180 into 
words: The current am ount in (the number " held 
by") the variable SFEET is now added to the cur
rent amount in the variable LATEST. And then 
this total is placed into the variable SFEET (SFEET 
is a runn ing total). In other words, SFEET is being 
changed in this line. Before line 180 executes, the 
SFEET on the right holds the number resulting 
from the previous execution of line 180. And after 
the line executes, the SFEET on the left is going to 
hold a larger number than it did before. The same 
thing happens to the variable PRICE in line 290. 

Lines 200-230 are pre tty straightforward . 
Here, we're jus t ga the ring our last two pieces of 
information: coverage and cos t. Line 240 isn' t 
necessary; it jus t clea rs the screen so we can print 
out the answers on a clean screen. 

Since SFEET has been keeping a running 
total of square feet for us, we can just print SFEET 
in line 250 without any further ca lculations. Line 
260 calculates the total number of cans of pa int 
yo u' ll need to buy. It divides the tota l number of 
square feet to be painted by how many square 
feet each ca n of paint covers . Then line 270 reports 
these resul ts . 

The to ta l cost is figured in bne 290 by multi
plying the price of each can by the number of 
cans needed. This line also fi gures in the tax (6 
percent in this exa mple) by multiplying the result 
of the mathematics within the pare ntheses by 
1.06. If yo ur state charges 4 percent, just change 
it to 1.04. 

It's important to remember that when yo u 
a re perfo rming two or more mathematica l opera
tions, sometimes one opera tion must be per
formed before another. When yo u put something 
inside pare ntheses, it will be worked on firs t. We 
want the w hole result multiplied by 1.06, no t just 
AMOUNT. So, we put AMOUNT*PRICE within 
parentheses and that gets figured out before the 
1.06 is even looked at. 

Stripping With INT 
Fina lly, line 300 ro unds off the PRICE to dollars 
and cents. It's possible to get resu lts like 
$12.080993 if you leave out the rounding off func
tions in this line. How does this work? Imagine 
that the computer gets a final resu lt of $12.080993 
for PRICE. First it' s multiplied by 100 since that' s 
inside the parentheses and since multiplication is 
performed before addition. (When parentheses 
aren't involved, the order in which things are 
performed is My Dear Aunt Sa lly-multiplica tion , 
div ision, addition, subtracti on.) 

Anyway, after *100, our 12.080993 becomes 
120S.0993. Nex t, .5 is added, w hich makes it 
120S.5993. Then the INT takes effect and INT 
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doesn't rea lly round anyth ing off, it just strips 
away the decimal. That is, INT (5.9999) would 
result in 5. To make it round accura te ly, we have 
to add .5 to a number before INTing it. In thi s 
way, if the fraction part of a number were .5 or 
h igher, when we add .5 we effective ly add 1 to 
the integer pa rt of the number. 5.9999 + .5 becomes 
6.4999 and when that's stripped with INT, it's 6, 
the accurately rounded result. 

So INT (1208. 5993) becomes 120S. Finally, we 
move the decimal point back ove r two places by 
1100 for our final answer: $12.08. 

This estima ting program will provide answers 
for va rious types of home improvements. And it 
can be extended to ask more ques tions and give 
more answers. O ne of the most powerful aspects 
of computers is the ease with which you can mod
ifya program like this to make it solve all kinds of 
other problems for yo u. For exa mple, w hy not try 
modifying line 250 to also give yo u the results in 
square meters? (1 meter = 3.2S I feet.) 

Home Improvements 
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TS LENGTH AND ~1I DTH: " 
100 FOR I = 1 TO RECTS 
110 PRI NT " {14 SPACES )RECTANGLE # ", I 
120 PRINT "LENGTH " 
130 INPUT L 
140 IF L = 0 THEN 180 
150 PRINT "WIDTH " 
160 INPUT \I 
170 LATEST = L * W 
180 SFEET = SFEET + LATEST 
190 NEXT I 
200 PRINT "HOW MANY SQUARE FEET DOES EACH 

(SPACE)OF THESE ",ITEM$," COVE R" 
210 INPUT COVERAGE 
220 PRINT "HOW MUCH DOES EACH OF THESE ",I 

TEM$; " COST " 
230 INPUT PRICE 
240 PRINT" (CLR) ": REM CLEAR THE SCREEN 
250 PRINT"YOU ARE GOING TO BE COVERING " , 

SFEET , " SQUARE FEET OF AREA" 
260 AMOUNT = SFEET / COVERAGE 
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Computers And Society
David D Thornburg, Associate Editor

Computers And The Arts

From time to time I have used the space of this

column to explore the use of computer technology

in the fine arts. Because of continuing activity in

this area, I want to address this issue again.

As I look back on 1983,1 fee! that one of the

more significant developments in the use of per

sonal computers has been in the application of

computers as tools for personal expression.

Whether this expression is through writing (for

which word processors are most valuable) or in

the visual or auditory arts, many thousands of

computer users are finding that this technology is

a powerful tool with wrhich to unleash creative

energies.

On the surface, it may seem strange to think

of an analytical tool such as the computer as a

medium by which creative energies can be un

leashed, but the reasons that computers can (and

should) be used in this fashion are quite clear.

Much of the effort involved in the expression

of creative ideas requires tedious work that is not

directly related to the creative task. The unpleasant

job of transcription, for example, can interfere

with creative writing.

And yet the computer brings something else

to the creative act. Rather than being just a tool

through which creativity can be expressed, the

computer can be the creative medium itself. In

this fashion the computer serves as far more than

a simple transcription tool and is transformed

into a tool with which totally new ideas can be

developed and expressed.

Genesis II

A new book, Genesis II, by Dale Peterson, deals

with this very topic. Peterson acknowledges that

a literal comparison between his book and the

biblical account of the origins of the world is inap

propriate. He says instead that while the original

Genesis tells of a universal creation, his book deals

with the creative possibilities of a tool which also

might have universal applications. The subtitle of

his book, Creation and Recreation with Computers, is
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an accurate assessment of its content. The book is

divided into four major sections involving creation

in: light, sound, symbol, and recreation.

I have met people who feel that it is inap

propriate for an artist to use high technology. As

Peterson points out, however, artists have always

depended on technological advances—easels, oil-

based paints, lithography, or, in music, the highly

technical pipe organ. His point is that the com

puter is not going to replace other tools in the

artist's kit, but will simply be a new tool with

which to explore and develop ideas.

There has always been a distinction between

"machines" and "art"; machines are designed to

do, and art is designed to be. As he says, "... art's

purposes are distant, often obscure, often psycho

logical or spiritual. Whereas a machine's purposes

are immediate, obvious, direct, and physical."

With this starting point, Peterson traces the

development of the use of the computer in the

fine arts from its beginnings to the present time.

In computer graphics, for example, he starts with

the Whirlwind computer at MIT in the 1950s, and

traces the work of Whitney and others who have

explored the computer as a medium of visual

expression.

He identifies some characteristics of the com

puter that make it sufficiently different from other

media to warrant its use by artists. Specifically,

he observes that precision, iteration, transforma

tion, and serendipity are four characteristics of

computer assisted artistic expression that are

unique to this medium. The computer's ability to

drive a pen plotter with extraordinary precision is

well-known, and the use of programming loops for

repeating picture elements is also of great utility.

Also, the fact that a computer can calculate

"in between" images that allow one to see a

transformation, for example, of a butterfly into an

ice cream cone, is of obvious value to an artist.

But the most exciting aspect of computer assisted

art is that it offers many chances for serendipitous

events to occur. Because computers allow more
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experimentation than most media, the artist can

remain open to some exchange between mastery

of technique and accident. Often this leads to

unexpected results that the artist finds quite

fascinating.

Sound And Symbol

In his section on creation with sound, Peterson

quotes the brilliant composer Edgar Varese, who

in 1917 wrote: "I dream of instruments obedient

to thought—and which, supported by a flowering

of undreamed-of timbres—will lend themselves

to any combination I choose to impose and will

submit to the exigencies of my inner rhythm."

Varese anticipated the type of freedom and

power that modern day musicians have when a

computer is used to help in the creation and/or

performance of a musical score. By presenting a

good background on the nature of computer-

synthesized music, Dale Peterson gives the reader

a basis for a deeper appreciation of the new musi

cal ideas that are being developed with the aid of

the computer.

Creation with symbol implies (more or less)

creation with the written word. While not spending

much time on topics as obvious as the use of word

processors, Peterson instead focuses on the use

of computers to create "computer generated"
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poetry and prose. It is fascinating to see and read

some of the results in this area, and it is important

to understand that when a computer generates

poetry, it does so because the human poet pro

grammed it to do so. Nonetheless, the results of

these programs are somewhat unpredictable and

some of them are even very interesting.

The work of Scott Kim, author of the beautiful

book Inversions (Byte/McGraw-Hill), is also pre

sented in this chapter. Scolt is a calligrapher whu

delights in writing words in such a stylized man

ner that they read the same way when turned

upside down, or when viewed in a mirror. His

creation of word-specific alphabets that allow

words to be written this way is aided by computer

technology. Peterson acknowledges that Kim's

work might also fit well in his section on graphics,

and herein lies an important message.

The computer artist is not that easy to

categorize. Rather than being limited to visual

expression, for example, the artist has all the ex

pressive capabilities of the computer at his or her

disposal. The use of graphics (and animation)

and sound, and text, can all appear in a new syn

thesis of art that defies categorization.

It is this combination that I think really shows

the power of the computer as a creative tool. This

is certainly true in some modern computer-based

games, and is touched on in the section on "crea

tion in recreation."

Creative Possibilities

The computer as a game tool dates back to the

early days of computing. I was delighted to read,

for example, that Charles Babbage (who proposed

the development of the Analytical Engine, a

mechanical computer designed in the 1800s)

suggested that the machine be programmed to

play "tit tat to" and be set up to operate by having

the player insert coins for each game. The concept

of the coin-operated computer game predates the

actual appearance of such games by over 100 years.

As a beautifully written book on a fascinating

topic, Genesis II deserves a wide audience. By

providing a brief history of the use of computers

in the fine arts, it can serve as a springboard to

future work in this area.

While Genesis II focuses on the pioneers who

used large computer systems to do their work, I

continue to be excited by the prospect that signifi

cant contributions to the use of computers in the

arts will come from those of us who use personal

computers. The fact that these machines are so

widely accessible guarantees that they can be

used by artists who would otherwise not have

access to computer technology.

Next month we will explore two ways that

the personal computer can be your tool for creative

exploration. ©

experimen tation than most media , the artist ca n 
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poetry and prose. It is fa scinating to see and read 
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arts will come from those of us who use personal 
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used by artists w ho would otherwise not have 
access to compute r technology. . 
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Questions Beginners Ask
Tom R Holfhill. Features Editor

Are you thinking about buying a computer for the first

time, but don't know much about computers? Or maybe

you just purchased a computer and are still a bit baffled.

Each month in this column, COMPUTE! will answer

some questions commonly asked by beginners.

keypad sometime to see this effect). Calculator and com

puter manufacturers followed the adding machine stand

ard, their products being closely related in use to adding

machines. Thus we have two keypad standards.

Rod Smith

Note to readers: In the September 1983 "Questions

Beginners Ask," I answered a question about

why some computers have numeric keypads

while others don't. I also noted that computer

and calculator keypads are arranged exactly the

opposite of Touch-Tone telephone keypads: Com

puters and calculators arrange the keys in de

scending numerical order, starting at the upper

right and ending at the lower left, while telephone

keys are just the reverse. I invited any readers

who knew why to share the information.

Over the last couple of months I've received

several answers—some of them contradictory.

Interestingly, people seem to be divided into two

camps on the subject. Therefore, in this month's

column, I'll let the readers provide the answers.

Here are samples:

Keypads on telephones and calculators, computers, etc.,

differ because an experienced bookkeeper and/or keypad

operator would drive the telephone company "straight

up the wall"—the new equipment of today might handle

the speed, but equipment prior to (?) 1981 just wouldn't

work—so we slowed them down by reversing the

numbers.

Harry Allstou

Old Telephoneman (27 yrs.)

Here in Illinois, our phone company includes a monthly

newsletter with each bill, entitled "Telebriefs." It just

so happens that the August issue has a feature on the

difference, entitled "It Adds Up: Touch-Tone Buttons

Are 'Letter-Perfect'." The article goes on to explain

that people stilt question the difference 19 years after

the introduction of Touch-Tone service. They explain

that despite the ideas of many people, having identical

keypads would not reduce wrong numbers.

The arrangement of Touch-Tone pads allows for

the alphabet to be in proper order from top to bottom.

Also, the arrangement was decided upon by the engi

neers at Bell Labs only after careful consideration and

experimentation. Sixteen different arrangements were

tested. The results showed that even bookkeepers who

constantly use calculators could "dial" calls faster with

the present Touch-Tone keypads.

Interestingly, ITT [International Telephone &

Telegraph] is introducing a new style of phone 'which

has a linear keypad—a single row from left to right!

Robert M. Bara

I think the enclosed article from a monthly publication

of Illinois Bell Telephone Company will at least explain

the telephone company's logic in using their current

configuration on Touch-Tone phones.

William R. Kunkel

When push-button phones were first available, the dif

ference between calculator keyboards and telephone

push buttons was commented on in several places. The

explanation then was that a skilled calculator operator

could enter numbers faster than the telephone equipment

could respond. I can't quote a source.

Bob Strickland

When push-button telephones came out, the keypad

was arranged differently because the tetters which share

keys with the numbers would be arranged in a confusing

patton if the adding machine standard had been followed

(try imagining the telephone letters on a calculator
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Since two readers cited the article in Illinois

Bell's "Telebriefs," I'll quote from it briefly: "If

Touch-Tone dials followed the same pattern as

the face of a calculator, the telephone alphabet

would begin with TRS' and end with 'DEF'—not

an ideal arrangement for most people. There's

another reason...engineers at Bell Laboratories
tested 16 different button arrangements. The re

sult? Even bookkeepers, for whom calculators are

everyday tools of the trade, found they could dial

calls faster and more accurately with the buttons

arranged as they are now."

So there you have it—two exactly opposite

Questions Beginners Ask 
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explanations as to why computer and telephone

keypads are exactly opposite. One camp contends

the phone company tried to slow down keypad

typists, while the other side (including a phone

company itself) claims that alphabetic order was

the deciding factor, and that keypad typists aren't

slowed down at all.

Who to believe? It's conceivable that both

sides are right. Maybe the original push-button

equipment really couldn't handle fast entry by

bookkeepers, but today the phone company

doesn't want to admit that it based its decision on

obsolete equipment. Or, maybe Bell really did

object to a backward alphabet-—although the let

ters are rarely used when dialing phone calls.

In any case, is it really true, as Illinois Bell

says, that even bookkeepers can dial calls "faster

and more accurately" with telephone-style pads?

Personally, I have trouble switching back and

forth between the subtle differences of Atari and

Commodore computer keyboards. On the other

hand, I've heard that many experienced touch-

typists have no problems adapting to the radical

changes of Dvorak typewriter keyboards.

Anyway, pretty soon the whole question will

become moot when machines are no longer mute.

If voice-synthesis and voice-recognition tech

nology keeps advancing, someday we might do

away with keyboards and keypads altogether. ©
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69.95

109.95

Sottwart tor Commodore ii h VIC 20 it ducoum1 Call ui!

DATA 20 AccHwrid

. ZIOcird For Commodon 64 S269.95

■ B0 column card For Commodoft 64 169.95

. 40 column card For VIC 20 99.9S

• 40 column card WSK mem built in for VIC 20 139.95

. Video Pick 64K For VIC-2D 379.95

•FREE wrth ihtpurctiau ol each of ihaibovt !*)

prnduni-Word PAaster.'viord proctiung io(tw»n.

Milling List software & Tflecommunim orn loftv^irg

COMPUTER PRINTERS& MONITORS

Diablo 62D Letitr quality. 25 cps $ 999.95

Diablo 620 Letter quality. 40 cps 1799.95
NEC 8023A 100 eps with tractor 499.95
TnmliT Color printer, 30 ihadei. 50 epi 499.95
Okidits 32 A Graphics 1Z0 cps bidifeciional 4Z4.95
Okidala B3A Par/Ser.. 120 cps. inction/titctDi 664.95
Okidita 92P 1ED cps. graphics bi direction^ 539.95

Okidna 93P 160 cps. nraphici. Inct/iracl. Inter quality 9B9.95

Star Gemini 10 100 cpi. 7 3K buHei. Epion cump. 369.95

Star Gemin. IS 100 cpl. IS", 136 col. 2 IK bulfti 489.95

Zentlh 12" green monitors, good wolution 99 95
Sanyo 15" b/w monitor, high res below con' 169.95

IDS Model 480 529.95
IDS SO column color pnnur/ill oplioni 1595.00

IDS 132 column! color/ill aplmm 1695.00

DON'T BUY ANY PORTABLE COMPUTER

UNTI L YOU SEE THE NEW COMMODORE!

* ** COMMODORE'S SX-I 00 PORTABLE! *•*

* FuM64K COMPLETELY PORTABLE!
* Color Monitor built-in

* Disk drive built-in
* FREE software package

* Completely compatible with

the Commodore 64
* LOTS OF SOFTWARE AVAILABLE'

LtiLL r ruti i j

$99500

MX80FT EPSON

$44995
FX-80 160 cps call for price

RX-80 100 cps call for price

MX-100 call for price

Texas Instruments

Homed
Tl 99/4A

$QQ9599

'o' typogfipfiscj' eftors il' Oldest tuliiaf en

nrr:f,r3iian minimum thpg & tindlg SS.95.
Send 12 to' SS foreign! lor an' limaus cjtjlp

NET after $50 rebate Itom Tl

You pay ui $149.95'

Ptiiphcri! npimion Hoi $199.95

RS 232 card

Diik controlln drd

Etpani.nnSyi. diik

Memory tipan. can

P Code card <req. n

Telephone modem

Color monitor

Emendtd Blue

LOGO

I32KI

J.card)

139.95

199.96

3)9.95
229.95

199.95

159.95

339.95

79.95

89.95

HP-75C

HP-10C

HP-tiC

HP-12C

HP15C
HP-16C

HP-97

HEWLETT

PACKARD
Handheld comp

Scientific calc

Scientific calc

Financial calc

Scientific calc

S719.95

59.95

76.90

99.95

99.95

Prog, see Mien, calc 99.95

Prog.scien. w/pfim 595.00

HP-4IC Ptcs akulnor 169.95
HP-4ICV Prog, ulculitor 719.95

SANYO
NEW FABULOUS SANYO COMPUTER

MBC-555 IBM PC Compatible, uses IBM

software, 8088 CPU, 128K memory, 160K disk storage, color graphics,

centronic port, 80 column, MS/DOS Basic, diagnostics, utilities, speaker,

joystick port, word processing & spread sheet software included.

Retail:S995.D0 call for best price! Optional:

128K RAM expansion, 320K to 610K drrves,8087 number

cruncher, RS-232 hard disk available & more!

T1MEX
TS-1OOO 16K RAM

Primtr by Ti

Clllutfot Ti

45.95

19.95

e-duy4

FITS IN A

BRIEFCASE

- ACr'OC

I Eltct'onic Trp«wri1ti

Irtcl. bitt

S1TA95

159

SOFTWARE for

ALL MICROCOMPUTERS

3000 titles available at great prices

1-2-3 LotusforlBM

PFS:File

PFS Report

Multiplan

0 Base II

Wordstar and more

Recreation- and more

Zaxxon

Miner: 2049er

Frogger

Deadline

Zork II

Zork III

S397.00

114.00

99.95

219.00

529.0G

397.00

37.95

36.95
34.95

46.95
39.95

39.95

explanations as to why compute r and tele phone 
keypads are exactly opposite. O ne ca mp contends 
the phone company tried to slow down keypad 
typists, w hile the other side (including a phone 
company itself) clai ms tha t alphabe tic order was 
the deciding fac tor, and tha t keypad typists aren' t 
slowed down a t all . 

Who to believe? It's conceiva ble that both 
sides are right. Maybe the original push-button 
equipment rea lly could n' t hand le fas t entry by 
bookkeepers, bu t today the phone company 
doesn' t wa nt to ad mi t that it based its decision o n 
obsolete equipment . Or, maybe Bell rea lly d id 
object to a backwa rd alphabet-although the let
ters are ra rely used w hen d ialing phone ca lls. 

In any case, is it really true, as Ill inois Bell 
says, that even bookkeepers can d ia l ca lls " faste r 
and more accu rate ly" wi th telephone-style pads? 
Personally, I have trouble switching back and 
forth between the subtle differences of Atari and 
Commodore compute r keyboa rds. O n the other 
hand , I' ve hea rd that many experienced touch
typis ts have no p roblems adapting to the rad ica l 
changes of Dvorak ty pewriter keyboards. 

Anyway, pre tty soon the w hole questi on will 
become moot w hen mach ines a re no longer mute . 
If voice-synthesis and voice-recognition tech
nology keeps ad va ncing, someday we might do 
away with keyboa rds and keypads altogether. © 

VIC® 20 OWNERS 
• 

I 

• I 
Fulfi ll the 
expansion needs 
of your computer 
wit h the 

RAM·SLOT 
MACHINE 

This versa tile memory and slot expansion peripheral 
lor the Commodore Vic-20 Computer con sis ts of a 
plug-in cartridge wi th up to 24KBytes of low power 
CMOS RAM and 3 addi t ional expansion slots lor 
ROM. RAM and 1/0 . The cart ridge also includes a re
set button (eliminates usi ng the power-on switch) 
and an auto start ROM selection sw itch. 

#RSM·8K, 8K RAM + 351015 ....... S 84.50 
#RSM·16K, 16K RAM + 351015 ". , $ 99.50 
#RSM·24K, 24K RAM + 351015 . , " $119.50 

We accept checks, money order, Visa/Mastercard. Add 
$2.50 for shipping, an addit ional $2.50 for COO. Mich
igan residents add 4% sales tax. Personal checks
allow 10 days to clear. ~ Trademark 01 Commodore 

~ELECTRONICS DESIGN CORPORATION 
3990 Varsil y Drive , Ann Arbor. MI 48104 . (313) 973-6266 

COMMODORE64 $18995 ' NEW RO YA L64K ALPHATRONICC'mpu,,, 01 · S I 
CP/M, color graphics, 3 vid eo outpuls- V m Die a e s 

COMMOD ORE 6t Campu ... -on1v suus ' RGB f or hi fes 80 co l color displavs 
'who_ pu ,cba .. d wn b .. , "'111 .. ...... plCkl ln - 0;",;,;;.. composite video :use with any regular 

CO MM OD ORE 64 Sll9 9~ 1'-" ~ monitor; modulated RF for use with your TV. 
wtTh tho purchtlol 01 I ~ ~ ,....-: - C 

', ', ',',,'[ ~"',.,.D"~ ,,"'.'.~', I ..... .~ Centronic pr inter PO". 40/80 col display. SERVING YOU ~~ 
n ~ ~~ KC std audio casso port RE: S69 S.00 Your cost: SINCE 1947 "'" 

h""""",,,,,,'~'~l~"~R,- S11"5 ~ $489 95 
CO MMODORE 6' - sin u I ~ ~ ,~ Opt io nal 320 5 %" didt drive, $319 .95 . Ttlex_ 61 34 17 Toil -f lU Phon~ O,dm : 

""th tM py. t hn l o! ~ 4 e..).., Til l 800 2 22 
I 1541 Did! D.;'" tl9U5 c~~W'"," 'J, Tl COMPACT COMPUTER CC40 oolv s19995 o · r •• / ... C.-I - 5 . 153 8004 218045 (0111 01 CAl 
I 1101 14 co lo. IIIO ~"O' S2n.ts ~ Ma n "d,,"nc lll "". t lb l., I ,t. ,~ yu. bu.klllt Oldel O"~ l opfn 6 d'Vl' wtt~ ! 7:00 AM. o 6:00 PM Mon·SI. 

All FOR SnU5 ~ Will pllto.m I\Wl I I I IhI S1 000 u ltl P.O. Bo. 74545 216 So. O.lolC! Aw_ t os Angeles. CA 90004 
COMMO DORE 64 SUUS "- $ '7495 ' 0,," WI al A Iu" .. ," · 200 hU llo! op ... lion II pPl 1 Phonr: 121 ]1 7]9·11 ]0 C.hl~ : .. a t YRAV " tSA 

with \111 p .. e,"", _ot CO MMO DO RE VIC·ZO , I HX·IOOO 1'I1"''''''on'' SI19.95 ~;;] ~;;;;;7,;;;;C;;;---
, 154, OM D...... tltt.tS 1 • .. ,th I"" II"rtllllOl 01 HX·2000 W,llII ll pt Id",,"III"" d. ift' S124.95 DISKETTES I~ , ,,h oi 10 VISA . . ;: OO;;~~ /0 II 
1 1526 Fan Pl int .. ~ nclud" Sl49.t5' D.'lln'. p,at"m •• ta.d.. SU.95 RS.2JZ lat .. t.. 19.95 Ml III.,, 'O 5"" $S/t) D S24.n . - ,,~ •. 0"" '::C--:r~'~z,,:;':. 

IFe/table dlllel CO Rft tcll. It Gall,k tdY(.I! lo ... 1 ",Itwl lt $14.95 HX·1lI0D AS·HZ 'nl . ..-"",'lel lfC '09.95 V .. lut,m $SIDO n .45 Good . utllret to •• ,"¥lu" ... t" ., MI "'~,~. 

ALL FOR $UU~ ;-__ ~A~" '='~' _=S="="=':.L:~='=' .=n="= •• ,,-,'M='="="="='="=~=.='=~="_'~,_"_._' .J.."'_'_"'_' ___ SS_IO_'_'_U_'i%~~::-:;.~:.;:':. ,',o,:=~~:;~:;e;:~~:,~'Z' 
154. ~~~?!O AE 64 COmpUl tl ~~; :~~ COMPU T E R P R I N T ERS & MON ITORS Texas Instruments :::,v.c~""~~~:~!'!"E&'=I~"2r.wo 
I S25E l'l i"ttl /~ irtc! "nn't! '0 64 269.95 l."" ""'_," 'P' S 9'9.9' Home ~ 51"" S~ /'" S51",..I~1 ", "," t4""'U ' Clf4!0f 
1&26 Pl- iftttl !dirO::1 COnnlClIO 64 339.95 Di. blo 620 'f 

1701 '4 " talol m~"iI". Z89.9S Oi. b10 620 t lntrqull ity . 40 tpl 1199,95 TI99 /4A • • ~7l~ HEWLETT 
1530 Dlilitnt p,ogftm Ilto.d.. 79.95 NEC B02JA 100 t pl with trKtOI 499.95 ~ 
1600 Tt ltphG"l .. adlm fOI VIC·ZO/Com. &4 69.95 T .. "lu, Colo! p,in,,,. 30 Ihldes. 50 t PI 499.9S PAC KAR 0 
1650 MIId'm. " .... uto . dial/ ...... , '09.95 Ok idlll B2A Gt.phltl 120 CPI bi·dllitt ionil 424.95 $ 9995 * '" 
So ITW,,' for Commodo'l &4 & V'C·20 1\ dIKoufttl CIII u.1 Okidm a lA I'I ,/St r., 120 ep"IIIC\ 'O nltflUOI 664.95 HP 1SC tundheld co mp o $119.95 

OATA 20 Au ...... ;" Okidu.a 92P 160 cpI, gt l , h.tI . bl·dlltcllOn.1 5]9.95 HP 10 C Sctent ilic calc 5995 : ~':E:: ::: ~:: ~~;::: : :: ~i;~~ ~::itg::::: l~ !i!~:;:r§~~h,~;::~~.~I:~:i:,7::· qu.hl V U!:!~ NE~~~t~.~5u~ ~~:~~9t;~S~9:~S ~~:g~ if:~~~f::~ ~:.:~ 
• 40 eof",.n gud wll K ... m ba,h .• n fOI VIC.20 131.15 Zannh 12" "~nn IIIOM O" , ,ood 'HOlullo_ 99.95 ~s~~;i~,~·P'."".'" 139.' 5 HP-15C Scir nlitic calc 99.95 
• Vi(fO ' ack 641 Fa. VIC.2D llU5 Sirnyo 15" blw IIIO~1I01 , hIgh In ·below east I 169.95 0 ..... tontrd. (.I.d "1.15 HP-lfiC Prog. scr sc ir n. u le 99.95 

"F REE wlth !1II ~Q'ellllol 01 tK~ "! !Mobo ... I· ) .OS Mod,I q O 519.95 h~.""" .. Sy\.d,\Ir d...... )1135 HP·91 PrOt . s.cien. w/ print 595.00 
lIfaducl:. -Wold M.III .. rwo.d p'oeHu., IOt""",, IDS 10 to l.",a colo, "" nn_II" apIIO"' 1595 00 Ml ma.y up .. ta,d 11211. 1 219 95 H"' .. 1 C "'ot. (:I leuiato. In.95 
Mo.~ "" l ISt ",It ..... & T,ltca mmlrft Itl IIGft . ",ITWtll IDS '~n to"'mnHala.IIU apl lon. 1&95 00 , Code ca rd {filii up ... 41 199.95 H'",,1 CV 'rot. caleuiatOI 219.15 

UNTI L Y O U S E E TH E N E W C O MM O D O RE ! hlln~td laue 7995 SOFTWARE fo r 
DON ' T BU Y AN Y P O RTABL E COMP U T E R SANVO II ~',~~k:~::dtm m;~ 

...... COMMODORE 'S SX- l 0 0 P O RTABLE I ...... NEW FABULOU S SA NYO COMP UTE R l OGO 1995 All MICRO COMPUTERS 

CO P E E 0 
I MBC-555 IBM PC Co mpatibl e, uses I BM 3000 t it les avai lable al 9,eat pfiees 

.. fu ll 64K M L T L Y P RTABLE. software, 808 8 CPU , 128 K mem ory, 160K d isk storage, co lor graphics, ' ·2·3 ~O I U S for I BM $391 .0 0 

: gr~~rd~~en~~i,ei~ ' t . i n $ 99500 centronic port, 80 co lu mn, MS/ OO S Basic, diag nostics, uti lities, speaker, ~F~ : F' le 114 .00 
.. FREE softwilre package joystick port, word processing & spread sheet software included , J I .R~po r t 2~~ :~~ 
• Complet ely compltible with Retail: $995.00 call for best pr ice ! Optional: 0 uB~~ ~~ 529 .0 0 

* 1h~T«t~~o;~RE AVAI LABLE ' 12 8 K RAM expa nsio n , 320 K to 640 K d r iveS.80S1 number Wordstar and more 391.0 0 

EPSON 
$l}4995 FX·80 160 cps ca ll for price 

RX·aO 100 cps ca ll for price 
MX-l00 ca ll for price 

cruncher RS·232 hard disk availl ble & morel ~ Recrution- and mOle 

TIMEX '""""" ..... Z"''" 37.95 
" ... 0~1 EIKllonlc Type ... ;,,, Minet: 2 04ger 3 6.95 

TS-1000 161t RAM '5.95 :~~~HA Incl. bitt Fo "" gdgl',,"', 34.95 
h ,nl" ~y T,,,,,,. 1135 $15995 46.95 $4495 toll., lo. Tim .. "'!"" .... -buy' BRIEFCASE 
1IIft..-" ' /t" I ",ITWIf. I, ,,! . AC/OC ~~~ ::1 ~~:~~ 



LET US ANALYZE YOUR RETURN
BEFORE THE I.R.S. DOES IT FOR YOU...

THE

TAX CONSULTANT
TM

(FOR ATARI 400/800 AND THE COMMODORE 64 COMPUTERS)

NOW YOU CAN HAVE COMPLETE

TAX PREPARATION AT HOME!
$95

00

ductibQ'

and your return will be closely checked and analyzed before the I.R.S.

ever sees it! THE TAX CONSULTANT™ is a sophisticated yet very friend
ly program for the novice user. THE TAX CONSULTANT™ will help you to
calculate, prepare and print your return. But then, at your request, THE

TAX CONSULTANT will check your return very closely and issue an

itemized print-out indicating those items that in its judgment may be

questioned. No other tax preparation package offers this feature!

I

• Features —

• On-screen Prompts

• Continuous tax/refund readout

• Fast, 100% machine language

• All required I.R.S. forms included

• Easy to follow tutorial in manual

• Prints all necessary forms

• Multi-color screens

• Inexpensive updates

A TAX PLANNING MODULE THAT,

WHEN USED WITH THE ANALYSIS

MODULE, WILL PROVIDE YOU

WITH A YEAR-ROUND TOOL TO

PLOT YOUR TAX STRATEGIES

Dealer inquiries welcome!

Information

(707) 422-9591

f
Mail Orders to: Morbtus Software Co., Inc.

Dopt. CP. P.O. Box 1702

VacavUle. CA 95696

Name

Address

Cily,Slate

D CHECK/MONEY ORDER

□ VISA

□ MASTERCARD

Card No

ZIP

Interbank *(MC)

Expires

Signature

Price $95.00 plus $4.00 shipping and handling. Calii. residents

add 6% sales tax. Please allow two weeks for checks lo clear.

System Requirements: Atari 400/800 with 48K & one disk drive;

Commodore 64 with one disk drive. Printer recommended.

ATARI 400/800 u a tiadamaik oi Ann be

dimmed urn M ja tiodemaik ol Commodore Elaclioaici, Lid

THETAJC CONSULTANT u /> t.ad.maik oi GMG AuociaIm

mastercard/visa call tollfree!

calif 1-800-821-6771nation 1-800-821-6770
Telephone operators standing by Mon.-Fri. 8 am to 5 pm, Saturdays 9 am to 1 pm, PST

LET US ANALnE YOUR RETURN 
BEFORE THE I.R.S. DOES IT FOR YOU ••• 

l!llt/tociUCl!llq . 
==============THE============== 

TAX CONSULTANT lM 

(FOR ATARI 400 / 800 AND THE COMMODORE 64 COMPUTERS) 

NOW YOU CAN HAVE COMPLETE 
TAX PREPARATION AT HOME! 

and your return will be closely checked and analyzed before the I.R.S. 
TM 

ever sees it! THE TAX CONSULTANT is a sophisticated yet very friend-
ly program for the novice user. THE TAX CONSUll'ANT'" will help you to 
calculate, prepare and print your return. But then, at your request, THE 

TM 

TAX CONSULTANT will check your return very closely and issue an 
itemized print-out indicating those items that in its judgment may be 
questioned. No other tax preparation package oHeIS this feature! 

• Features -
• On-screen Prompts 
• Continuous taxlrefund readout 
• Fast, 100% machine language 
• All required I.R.S. forms included 
• Easy to follow tutorial in manual 
• Prints all necessary forms 
• Multi-color screens 
• Inexpensive updates 

CPQUg! 
A TAX PLANNING MODULE THAT, 
WHEN USED WITH THE ANALYSIS 
MODULE, WILL PROVIDE YOU 
WITH A YEAR-ROUND TOOL TO 
PLOT YOUR TAX STRATEGIES 

Dealer inquiries welcome! 

Information 

(707) 422-9591 

---------------, 
Mail Orders to: Motbiua Softwcae Co •• Inc. 

Dept . cp, P.O . Box 1702 
Vacaville. CA 95696 

Name __________ _ _ 

Address __________ _ 

City,Slale _________ _ 

o CHECK / MONEY ORDER ZIP _____ _ 

o VISA interbank K(MC) 

o MASTERCARD Expires 

Card No. __________ _ 

Signature __________ _ 

Price 595.00 plu.s S4 .00 shipping and handling . Calif. residenls 
add 6% sales t.u: . Pl_ allow two weeki for checb to dear. 
System Requirernenlll: Ala-ri 400/800 with 48K & one disk drive; 
Commodore 64 with one d.iak drive. PrilIler recommended . 

Commodor.64 II .. 1 •• d.DUrk of Commodor. Elect loDla, Ltd. 
THE TAX CONSUUANT II. t"d ....... k QI G MG A...oc:"t .. L ______________ _ 

MASTERCARD / VISA CALL TOLL-FREE! 

CAIJF 1-8oo-821-6171NATlON 1-800-821-6110 
Telephone operators standing by Mon.·Fri. 8 am /0 5 pm, Saturdays 9 am /0 1 pm, PST 



FRIENDS

David D. Thornburg, Associate Editor

The Demons Of Atari Logo

It is amazing, when one thinks about it, that within

a very short time Logo has gone from a university-

based research language to one of the most af

fordable and powerful programming languages

ever to appear on personal computers.

What is even more exciting are the evidences

of dynamic growth and development in Logo as

new versions appear in the marketplace. Among

the most powerful implementations of Logo ever

to appear on an eight-bit computer is Atari Logo,

developed by Atari and LCSI. In addition to

having all the list-processing capability and turtle

graphics that Logo is known for, Atari Logo also

supports multiple turtles (four) and animation.

From a graphics perspective, the excellence of this

version derives from the fact that (using graphics

mode 7) Atari computers can display any of 128

combinations of hue and luminance. Even with

only four colors on the screen at a time, this ability

to choose and change colors, even after they have

been painted on the screen, gives the computer

artist a flexibility and freedom lacking in other

systems.

The WHEN Demon

But, when I was writing my book on Atari Logo

(Computer Art and Animation—A User's Guide to

Atari Logo, Addison-Wesley, Spring, 1984), the

feature that struck me as being most powerful

was the WHEN demon.

A WHEN demon is a special Logo object that

continuously monitors the computer, waiting for

any of 21 special events to occur. Whenever one

of these events takes place, the "demon" as

sociated with that event executes its own set of

Logo instructions no matter what other instruc-

130 COMPUTE! January 1984

tions or procedures are being used at the time.

When these demon instructions or procedures

are finished (and the WHEN condition is no longer

satisfied), Logo goes back to whatever it was doing

before the demon procedures were used. The

best way to understand the power and utility of

the WHEN demon is to see it in use.

A common starting point for experimenting

with animation is to create a sequence that shows a

bouncing ball. By using a WHEN demon, you can

easily write a procedure that has a ball bounce from

walls near the bottom and top of the screen and

have the ball look "squashed" as it hits the walls.

First, we need two ball shapes—one for a

round ball and one for a squashed ball. These

shapes can be defined in Atari Logo as two of the

15 user-definable shapes available at any one time.

We will assign shape 1 to the round ball and shape

2 to the squashed one. The easiest way to create

shapes in Atari Logo is with the EDSH command

that gives you access to the graphic shape editor.

By moving the cursor to the appropriate places on

the screen and pressing the space bar, you can

build any shape you want in the available grid.

FRIENDS OF THE TURTLE 

David D. Thornburg. Associate Editor 

The Demons Of Atari Logo 

It is amazing, when one thin ks about it, that within 
a ve ry short time Logo has gone from a university
based resea rch language to one of the most af
fordable and powerful programming languages 
ever to appear on personal computers. 

What is even more exciting are the evidences 
of dynamic growth and development in Logo as 

. new versions appea r in the marketplace. Among 
the most powerful implementations of Logo ever 
to appear on an eight-bit computer is Atari Logo, 
developed by Ata ri and LCSL In addition to 
having all the list-processing capabili ty and turtle 
graphics that Logo is known fo r, Atari Logo also 
supports multiple turtles (four) and animation. 
From a graphics perspective, the excellence of this 
version derives from the fact that (using graphics 
mode 7) Atari compute rs can display any of 128 
combinations of hue and luminance. Even with 
only four colors on the screen a t a time, this ability 
to choose and change colors, even after they have 
been painted on the screen, gives the computer 
artis t a fl ex ibility and freedom lacking in other 
systems. 

The WHEN Demon 
But, when I was writing my book on Atari Logo 
(Computer Art and Animation-A User's Guide to 
Atari Logo, Add ison-Wesley, Spring, 1984), the 
fea ture that struck me as being most powerful 
was the WHEN demon . 

A WHEN demon is a special Logo object that 
continuously monitors the computer, wa iting for 
any of 21 special events to occur. Whenever one 
of these events takes place, the "demon" as
sociated with that event executes its own se t of 
Logo instructions no matter what other instruc-
130 COMPUTE! Jonuol'{1Q84 

tions or procedures are being used a t the time. 
When these demon instructions or procedures 
are finished (and the WHEN condition is no longer 
sa tisfi ed), Logo goes back to wha tever it was doing 
before the demon procedures were used. The 
best way to understand the power and utili ty of 
the WHEN demon is to see it in use . 

A common s tarting pOint for experimenting 
with animation is to crea te a sequence that shows a 
bouncing ball. By using a WHEN demon, you can 
easily write a p rocedure that has a ball bounce from 
wall s nea r the bottom and top of the screen and 
have the ball look "squashed" as it hits the wa lls. 

First, we need two ba ll shapes-one for a 
round ball and one for a squashed ball. These 
shapes ·can be defined in Atari Logo as two of the 
15 user-definable shapes ava ilable a t anyone time. 
We will assign shape 1 to the round ball and shape 
2 to the squashed one. The eas iest way to create 
shapes in Atari Logo is with the EOSH command 
that gives you access to the graphic shape editor. 
By moving the cursor to the appropriate places on 
the screen and pressing the space bar, you can 
build any shape you want in the ava ilable grid. 
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Turtle Collisions

Next, enter the following procedure:

TO BOUNCE

CS

WHEN 0 [SETSH 2 WAIT 5 SETSP - SPEED WAIT

10SETSH1]

PU HT SETPOS [ -100 100] PD

SETH 90 FD 200

PU SETPOS [ -100 - 601 PD

FD200

PU SETH 0 SETPOS 10 0|

SETSH 1 ST

SETSP-30

END

Before using this procedure we will explain

how it works. The first line that might appear

cryptic is:

WHEN 0 [SETSH 2 WAIT 5 SETSP - SPEED WAIT

10 SETSH II

The WHEN command is followed by a number

and a list of instructions. The number refers to a

condition (shown in the table). Whenever this

condition is satisfied, the list of instructions is

executed. As you can see from the table, condition

0 will occur whenever turtle 0 collides with a line

drawn by pen 0. So, whenever our default turtle

touches a line drawn with the default pen, the

WHEN demon will execute the list of commands

shown, no matter what other commands or pro

cedures Logo may be executing at the time. The

commands we have chosen replace the round ball

with the squashed one for a short time, and then

reverse the direction of the turtle motion by

changing its speed (given by the Logo function

SPEED) to its negative value.

WHEN demons must be created while the

computer is in either the split screen or full screen

mode. Once a demon is created it remains active

until you return it to its inactive state or clear the

screen with the CS command. To return a demon

to an inactive state you just enter, for example,

WHEN 0 [ ]

Automatic Bounce

The next six lines of the BOUNCE procedure draw

horizontal border lines at the top and bottom of

the screen with pen 0 and place turtle 0 (with the

round ball shape) in the center of the screen.

Condition

Number

0

1

2

3

4

5

6

7

3

9

10

11

12

13

14

15

16

17

18

19

20

21

WHEN Demon Condition Table

Detects When

turtle 0 touches a line drawn with penO

turtle 0 touches a line drawn with pen 1

turtle 0 touches a line drawn with pen 2

button on joystick is pressed

turtle 1 touches a line drawn with pen 0

turtle 1 touches a line drawn with pen 1

turtle 1 touches a line drawn with pen 2

each second has elapsed

turtle 2 touches a line drawn with penO

turtle 2 touches a line drawn with pen 1

turtle 2 touches a iine drawn with pen 2

not used

turtle 3 touches a line drawn with pen 0

turtle 3 touches a line drawn with pen 1

turtle 3 touches a line drawn with pen 2

joystick position is changed

turtle 3 touches turtle 0

turtle 3 touches turtle 1

turtle 3 touches turtle 2

turtle 0 touches turtle 1

turtle 0 touches turtle 2

turtle 1 touches turtle 2

The command

SETSP -30

starts the ball moving down towards the bottom

line. When the ball reaches the bottom, it takes

on the squashed appearance and starts back up

the screen.

The squashed ball quickly restores itself to its

round shape as it moves up."

When the ball hits the top line, it gets

squashed again and starts back down to repeat

the process forever.
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Turtle Collisions 
Next, enter the following procedure: 

TD BDUNCE 
CS 
WHEN 0 (SETSH 2 WAITS SETSP -SPEED WAIT 

10 SETSH 1( 
PU HT SETPDS (- 1001001 PD 
SETH 90 FD 200 
PU SETPDS 1-100 - 601 PD 
FD 200 
PU SETH 0 SETPDS (0 O( 
SETS H 1 ST 
SETSP- 30 
END 

Before using this procedure we will expla in 
how it works . The first line that might appea r 
cryptic is: 

WHEN 0 (SETSH 2 WAIT 5 SETSP - SPEED WAIT 
10SETSH 11 

The WHEN command is followed by a number 
and a list of ins tructions. The number refers to a 
condition (shown in the table). Whenever this 
condition is satisfied, the lis t of instructions is 
executed. As you can see from the table, condition 
o wi ll occur w henever turtle 0 collides with a line 
drawn by pen O. So, whenever our default turtle 
touches a line drawn with the default pen, the 
WHEN demon w ill execute the list of commands 
shown, no ma tter what other commands o r pro
cedures Logo ma y be executing at the time. The 
commands we have chosen replace the ro und ba ll 
with the squashed one for a short time, and then 
reverse the direction of the turtle motion by 
changing its speed (give n by the Logo function 
SPEED) to its negative va lue. 

WHEN demons must be created while the 
computer is in either the split screen or full screen 
mode. Once a demon is crea ted it remains active 
until you return it to its inactive sta te or clea r the 
screen with the CS command. To return a demon 
to an inactive s tate yo u jus t enter, fo r exam ple, 

WHENO (I 

Automatic Bounce 
The next six lines of the BOUNCE procedure draw 
horizontal border lines at the top and bottom o f 
the screen w ith pen 0 and place turtle 0 (with the 
rou nd ball shape) i!, the cen ter of the screen. 

• 

WHEN Demon Condition Table 
Condition 
Number Detects When 

o turtle 0 touches a line drawn with pen 0 
1 turtle 0 touches a line drawn with pen 1 
2 turtle 0 touches a line drawn with pen2 
3 button on joystick is pressed 
4 turtle 1 touches a line drawn with pen 0 
5 turtle 1 touches a line drawn with pen 1 
6 turtle 1 touches a line drawn with pen 2 
7 each .econd has elapsed 
8 turtle 2 touches a line drawn with pen 0 
9 turtle 2 touches a line drawn with pen 1 

10 turtle 2 touches a line drawn with pen 2 
11 not used 
12 turtle 3 touches a line drawn with pen 0 
13 turtle 3 touches a line drawn with pen 1 
14 turtle 3 touches a line drawn with pen 2 
15 joystick position is changed 
16 turtle 3 touches turtle 0 
17 turtle 3 touche. turtle 1 
18 turtle 3 touches turtle 2 
19 turtle 0 touches turtle 1 
20 turtle 0 touches turtle 2 
21 turtle 1 touches turtle 2 

The command 

SETSP -30 

sta rts the ball moving dow n towards the bo ttom 
line. When the ball reaches the bottom, it takes 
on the squashed appearance and s ta rts back up 
the screen. 

• 
The squashed ball quickly restores itself to its 

round shape as it moves up: 

• 

When the ball hits the top line, it gets 
squashed again and starts back down to repeat 
the process forever. 
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To see how automatic the process is, press the

BREAK key to stop the procedure. It will keep on

going by itself until you type something like CS.

WHEN demons allow you to do all sorts of

interesting things as your turtles collide with lines

or with each other, and can form the heart of many

spectacular animation projects.

The experience of writing procedures that

use this powerful feature is one of the more re

warding benefits of using Atari Logo. ©

COMPUTE! Books

&TDK
flexible disks

Call Free (800) 235-4137 for prices and

information. Dealer inquiries invited.

C.O.D. and charge cards accepted.

' PACIFIC -—■
EXCHANGES SH

100 Foothill Blvd.
San Luis Obispo. CA

93401. (InCal.call

(805)543-1037)

VIC20 /COM 64/ ATARI 400/800

SOFTWARE RENTAL CLUB
• RENT SOFTWARE for up to a month for 10% of the

list price (20% for cassettes and disks) with option to
purchase

• Call us for Atari and Commodore 64 Hardware
Supplies

' Membership $25/year with $10 Renewal fee

• VISA/MC accepted

VIDEO HOME LIBRARY
RT. 3 BOX 309A52

CLINTON, TN 37716

(615)457-5068, 482-3893

Software orders add $1.50 for shipping and handling.

DUST

COVERS
For Personal Computers,

Peripherals, Game Units-

Protective, Long- Lasting

Vinyl Resists Both Dust

and Liquids.

- CHOICE OF COLORS -

Amdek

Apple

Atari

BMC

Commodore

Coleco

Epsom

Franklin Ace

IBM PC

Mattel

Rana Systems

Sanyo

Star Micronics

Tl 99/4

TRS8O

PLUS OTHERS

GROUP/VOLUME DISCOUNTS

AVAILABLE

FOR FREE BROCHURE WRITE:

ENCHANTED FOREST

P.O. Box 5261

Newport Beach, CA 92662

(1129 W. Balboa Blvd.)

Dealer Inquiries Invited

Not Just Another
Summer Camp.

Learning is part of the fun.

• Coed, ages 10-16 • 2,4, or 7 week

sessions • Convenient locations

• With or without computer skills

• Traditional camp activities

• Professional Camp Directors

ATARI
COMPUTERCAMPS

(^ A Warnei Communications Company

CALL TOLL FREE 800/847-4180
For more Information and a free, color brochure, wriic
to 40 East 34th Street, DeptIT, New York. NY. 10016

[please include age and phone number) Outside U.S.
or In New York Stale, call collect 212/889-5200. Staff
applicants should apply in "'riling.

CASSETTES ! ! !

FOR YOUR COMPUTER

DIGITAL

■ Computer Grade • Wide Dynamic Range

• 100% Error Free • 5 Screw Housing

• Fully Guaranteed • Carefully Packed

All Prices Include U. S. Shipping

'Phone Orders Add $2.50 C.O.D. Fee*

COMPUTER TAPE PRICES

Length 25 LOT 100 LOT 1000 LOT

C-5 .45 11.25

C-10 .50/12.50

C-20 .55'13.75

.35 35.00 30 300.00

.35 35.00 30 300.00

.40 40.00 35.350.00

BASF DPS Tapes Add .05 Cents Per Tape

— Custom L engths A variable -

... Write For Volume Prices...

-Norelco Cassette Cases and Labels -

\wtth Cassette Orders Only\

12-249 Cases .20 Ea. 250-13 Ea.

12 Labels for .20 120 for 1.70

1000 Pinfeed Labels 14.50

SEND MONEY ORDERS OR CHECKS TO:

CASS-A-TAPES

Box8123-C

Kansas City. MO 64112

816-444-4651

• ~TDK 
flexible disks 

Call Free (800) 235-4137 for prices and 
information. Dealer inquiries invited. 
C.O.D. and charge cards accepted . 

.qy 
® 

PACIFIC 
EXCHANGES -V/SA· -

To see how automatic the process is, press the 
BREAK key to stop the procedure. It w ill keep on 
going by itself until you type something like CS. 

WHEN demons allow you to do all sorts of 
interesting things as your turtles collide with lines 
or with each other, and can form the hea rt of many 
spectacular animation projects . 

The experience of writing procedures that 
use this powerful feature is one of the more re-
warding benefits of using Atari Logo. © 

COMPUTE! Books 

DUST 
COVERS 

For Personal Computers, 
Peripherals, Game Units
Protective, Long- Lasting 
Vinyl Resists Both Dust 
and Liquids. 

- CHOICE OF COLORS -

Amdek 
Apple 
Atari 
BMC 
Commodore 
Coleco 
Epsom 
Franklin Ace 

IBM PC 
Mattei 
Rana Systems 
Sanyo 
Star Micronics 
TI 99/4 
TRS 80 
PLUS OTHERS 

GROUP/VOLUME DISCOUNTS 
AVAILABLE 

FOR FREE BROCHURE WRITE: 

ENCHANTED FORE ST 
P.O. Box 5261 

Newport BeaCh. CA 92662 
(1 129 W. Balboa Blvd,) 

Dealer Inquiries Invited 

Not Just Another 
Summer Camp. 

Learning is part of the fun. 
• Coed. ages 10-16·2,4, or 7 week 

sess ions · Convenient locat ions 
• With or without computer sk ill s 

• Traditional camp activities 
• Professional Camp Di rectors 

)I\.. 
AlAR! 

COMPUTER CAMPS 
em A Warne' Communocahon~ Company 

CALL TOLL FREE 800/847-4180 
For mMe infurmation ilnd a free. eolor brochure. wrlle 
1040 EMI 34lh Street DepllT. New York. N.¥. 1001 6 
(1lIc<l5e include aRc and Ililone number), Outside U.S. 
or in Ne ..... York Stille, cal collecI212/889-5200. SIal' 
applicants should apply in wriling. 

o 
100 Foothill Blvd . 
San Luis Obispo. CA 
93401. (In Cal. call 
(805)543.1037) 

CASSETTES ! ! ! 
FOR YOUR COMPUTER 

DIGITAL 
• Computer Grade • Wide Dynamic Range 
• 100% Error Free • 5 Screw Housing 
• Fully Guaranteed • Carefully Packed 

All Prices Include U. S. Shipping 
·Phone Orders Add $2.50 C.O.D. Fee· 

COMPUTER TAPE PRICES 

Length 25 lOT 100 LOT 1000LOT 

c-s .4511 t .25 .35/35.00 301300.00 

C-IO .50/12.50 .35/35.00 301300.00 

C-20 .55/13.75 .40/40.00 35/350.00 

BASF DPS Tapes Add .05 Cents Per Tape 
- Custom Lengths Aval'lable -
.. . Write For Volume Prices .. 

- Norelco Cassette Cases and Labels -
[with Cassette Orders Only ] 

12-249 Cases . . 20 Ea. 250- . 13 Ea. 
12 Labels for .20 120 for 1.70 

1000 Pinfeed Labels 14.50 

S END MONEY ORDERS OR CHECKS TO: 

CASS-A-TAPES 
Box 8123·C 

Kansas City , MO 64112 
816·444·4651 



A High-Res Pen

At A Low-Res Price!

Our NEW Edumate

Light Pen™ is revolution

izing the world of com

puter graphics. Before the

Edumate, hi-resolution

light pens cost in excess

of $100.00. Now for $29.95

you can accurately draw

on your TV or monitor,

play games or utilize edu

cational programs.

Each Edumate Light

Pen™ comes with FREE
programs* including a

draw routine, games and

a disk utility that allows

you to enter information

into the computer with

just a touch of your pen.

Our entire line of Play

ground Software™, a fun-

filled educational series

for kids is light pen com

patible.

It's EASY to use; just

connect the light pen to

your computer's joystick

port and load the soft

ware. Within seconds

you'll be able to use your

computer by simply

touching the screen!

The Edumate Light

Pen™ is ideal for pre
schoolers, artists, engi

neers, educators, and all

computer enthusiasts

seeking a quick and easy

way to interact with their

computer.

" 5 programs for Atari 400/

800™ computers
"4 programs for Vic 20™

computers

*3 programs for Commodore

64™ computers

Enjoy the world of com

puter graphics with the

Edumate Light Pen™ —

It's still the right pen at the

right price — only better.

For Atari 400/800/1200®,

Commodore 64®, Vic 20®

Prices subject to change without notice. See your local dealer or order direct. New catalog available. -«
Add $3.00 for postage and handling. Credit card orders call toll free: 1-800-334-SOFT ^TUturenOUSe
P.O. Box 3470, Dept. C, Chapel Hill, NC 27514 919-967-0861 ~ ° " '

...---A High-Res Pen---. 
At A Low-Res Price! 

Our NEW Edumate 
Light Pen™ is revolution· 
izing the world of com· 
puter graphics. Before the 
Edumate, hl·resolution 
light pens cost in excess 
of $100.00. Now for $29.95 
you can accurately draw 
on your TV or monitor, 
play games or utilize edu· 
cational programs. 

Each Edumate Light 
Pen™ comes with FREE 
programs ' including a 
draw routine, games and 
a disk utility that allows 
you to enter information 
into the computer with 
just a touch of your pen. 
Our entire line of Play· 
ground Sollware™, a fun· 
filled educational series 
for kids is light pen com· 
patible. 

It's EASY to use; just 
connect the light pen to 
your computer's joystick 
port and load the soli· 
ware. Within seconds 
you'll be able to use your 
computer by simply 
touching the screen! 

The Edumate Light 
Pen ™ is ideal for pre· 
schoolers, artists, engi· 
neers, educators, and all 
computer enthusiasts 
seeking a quick and easy 
way to interact with their 
computer. 

• 5 pro~ ram5 for Atari 4001 
800 M computers 

· 4 prog rams for Vic 20TM 
computers 

• 3 pr0fl!ams for Commodore 
64 c.omputers 

Enjoy the world of com· 
puter graphics with the 
Edumate Light Pen™ -
It's still the right pen at the 
right price - only better. 

For Atari 400/B00/120i)® , 
Commodore 64'" , Vic 2i)® 

Prices subject to change without notice. See your local dealer or order direct. New catalog available. f h 
Add $3.00 for poslage and handling. Credil card orders call loll free: 1.800.334.S0 FT 1 uture ouse 
p.o. Box 3470, Dept. C, Chapel Hill , NC 27514 919·967·0861 



Commodore
EXBASIC

LEVEL II

Louis F. Sander

EXBASIC LEVEL II is a plug-in

cartridge that adds to the built-in

capabilities of PET, CBM, VIC-

20, and Commodore 64 com

puters. The version tested is for

the PET, and consists of two

plug-in ROMs rather than a car

tridge. In all, EXBASIC LEVEL II

adds over 80 new commands,

statements, and functions to the

computer's built-in BASIC. The

extended BASIC it provides is

similar to Radio Shack's TRS-80

LEVEL II BASIC, and many TRS-

80 programs should run on an

EXBASIC II-equipped computer

with little or no translation.

The table lists the new com

mands which EXBASIC II pro

vides, along with a brief expla

nation of each. They are of three

distinct types—programmer's

aids, improvements to existing

BASIC statements, and com

pletely new statements and

commands.

The programmer's aids are

numerous and powerful and are

more than satisfactory for the

serious programmer.

Nevertheless, the additions

and improvements to BASIC are

what make this accessory so

interesting—there are lots of

them, and most of them you

probably wish you had already.

PRINT USING and PRINT(a are

good examples of these, as are
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EXBASIC LEVEL

AUTO

BASIC

BEEP

BEEP OFF

CALL

DEC

DEEK

DEFCALL

DEFUSR

DEL

DISPOSE

DOKE

DOS Support

DUMP

ELSE

EVAL

EXEC

FAST

FAST OFF

FIND

FRAC

GO

GOTO

HARDCOPY

HELP

HELP*

HEX$

HIMEM

HPLOT

IF...THEN

INPUTFORM

INPUTLINE

INSTR

LETTER

LETTER OFF

LIST

LOAD

LOAD*

MATRIX

MAX

MEM

MERGE

II Commands—Alphabetical List

Automatically renumbers program lines
Disables EXBASIC

Does a timed CB2 beep

Disables BEEP

LikeUSR, but with named calls, multiple
parameter passing

Converts hex to decimal

Double-byte PEEK

Sets CALL vector

Sets USR vector

Deletes a range of line numbers

Allows graceful exit from GOSUB or
FOR-NEXTloop

Double-byte POKE

DOS support, or "wedge," commands

are included

Lists values of all variables (for arrays.
see MATRIX)'

See IF...THEN

Evaluates expressions in string format

Executes BASIC statements in string

formal t

Speeds up PRINTing

Disables FAST

Finds desired statements in a program

Returns fractional part of a number

Calls the ML monitor (Extended monitor

on 80-cotumn machines)

Improved: '.'shorthand

Dumps the screen to the printer

Lists all EXBASIC keywords

Lists all Commodore BASIC keywords

Converts decimal to hex

Sets top of memory

Plots horizontalbargraphs

Improved: ELSE allowed, THEN optional.

'.'shorthand

Improved INPUT statement #1

Improved INPUT statement #2

Locates substrings

Selects lowercase mode

Selects graphics mode

Improved: (u key causes pause, any key

resumes;'.' shorthand

Loads tapes made at fast speed (see

SAVE and MOD)

Loads tapes made at standard Commo

dore speed (see SAVE*)

Lists values of array variables (for other

variables, see DUMP)

Finds the largest of a group of values

Greatly expanded FRE(O)

Merges or appends from fast tapes (see

SAVE)

Commodore 
EXBASIC 
LEVEL II 
Lou is F. Sander 

EX BASIC LEVEL II is a plug-in 
ca rtridge that adds to the built-i n 
capabilities of PET, CBM, VIC-
20, and Commodore 64 com
puters. The version tested is for 
the PET, and consists of two 
plug-in ROMs ra ther than a car
tridge. In all, EXBASIC LEVEL II 
adds over 80 new commands, 
sta tements, and functions to the 
computer's built-in BASIC. The 
ex tended BASIC it provides is 
similar to Radio Shack's TRS-80 
LEVEL II BASIC, and many TRS-
80 programs should run on an 
EXBASIC II-equipped compu ter 
with little or no translation. 

The table lists the new com
mands which EXBASIC II pro
vides, along with a brief expla
nation of each. They are of th ree 
di stinct types-programmer's 
aids, im provements to existing 
BASIC statements, and com
pletely new statements and 
commands. 

The programmer's aids are 
numerous and powerful and are 
more than satisfactory for the 
se rious programmer. 

Nevertheless, the additions 
and improvements to BASIC are 
what make this accessory so 
interes ting-there are lots of 
them, and mos t of them you 
probably wish you had already. 
PRINT USING and PRINT@ are 
good examples of these, as are 
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REVIEWS 

EXBASIC LEVEL n Commands- Alphabetical List 
AUTO 
BASIC 
BEEP 
BEEP OFF 
CALL 

DEC 
DEEK 
DEFCAll 
DEFUsR 
DEL 
DISPOSE 

DOKE 
DOS Support 

DUMP 

ELSE 
EVAl 
EXEC 

FAST 
FAST OFF 
FIND 
FRAC 
GO 

GOTO 
HARDCOPY 
HELP 
HELP' 
HEX$ 
HIMEM 
HPlOT 
IF ... THEN 

INPUTFORM 
INPUTLINE 
INSTR 
lETTER 
lETTER OFF 
LIST 

LOAD 

MATRIX 

MAX 
MEM 
MERGE 

Automatica lly renu mbers program lines 
Disables EXBASIC 
Does a timed CB2 beep 
Disables BEEP 
Like USR. but w ith named ca lls, mu ltiple 
parameter passing 
Converts hex to decimal 
Double-byte PEEK 
Sets CALL vector 
Sets USR vector 
De le tes a range of line numbe rs 
Allow s graceful exit from CaSUB or 
FOR-NEXT loop 
Double-byte POKE 
DOS support, or "wedge," comma nds 
are inclu ded 
Lists values of all va riables (for arrays, 
see MATRIX) ' 
5ee IF ... TH EN 
Evaluates expressions in string format 
Execu tes BASIC sta tements in string 
format 
Speeds up PRINTing 
Disables FAST 
Finds desired statements in a program 
Returns frac tional part of a number 
Calls the ML monito r (Extended mo nitor 
o n 80-column machines) 
Improved:'.' shorthand 
Dum ps the screen to the printer 
Lis ts all EX BASIC keywords 
Lists a ll Commodo re BASIC keywords 
Converts decimal to hex 
Sets to p of memo ry 
Plots horizo nta l bar graphs 
Improved: ELSEalJ owed , THE optional, 
'.'sho rthand 
Improved IN PUT s tatement # 1 
Improved IN PUT statement # 2 
Locates s ubstrings 
Selects lowercase mode 
Selects graphics mode 
Improved: @ key causes pause, any key 
resumes; '.' sho rthand 
Loads tapes made at fas t speed (see 
SA VE and MOD) 
Loads tapes made at s tandard Commo
dore speed (seeSAVE') 
Lis ts values of array va riables (for o ther 
variables, see DUMP) 
Finds the la rgest of a group of va lues 
Greatly expanded FRE(O) 
Merges or appends from fas t tapes (see 
SAVE) 



r Vic 20™ or Commodore 64

This exciting, new weather package

allows you to learn, monitor, and predict
the weather using the same equipment as

the pros.

tour Own Weatherman

The new HAWS (Home Auto

matic Weather Station) com

bines a quality weather sensor

wiih software to let you track

weather conditions inside or

outside your home. HAWS moni

tors weather data including dew

point, temperature, humidity,

and atmospheric pressure; plots

historical data and graphically

displays weather trends; deter

mines the comfort and chill fac

tors to help you dress; HAWS
even forecasts the weather and

compares your predictions to

the local weatherman's.

HAWS uses the same sensor

employed by weather services in

60 countries worldwide. The

HAWS package costs only

$199.95 and includes the sensor,

cassette or floppy disc program,

15-foot cable with connector for

the computer, and a complete

user's manual.

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

Ordering Information

Send $199.95 in check or money order payable to

Vaisala, Inc. Include name, address, telephone num

ber, your computer model (VIC 20 or Commodore 64).

and program preference (tape cassette or floppy disc).
Or call toll free to place your order.

Major credit cards accepted.

Dealer inquiries invited.

1-800-227-3800 ext h-a-w-s
VIC 20 and Commodore 64 ate trademarks ol Commodore Electronics Lid.

Learn/Teach Meteorology
More than a toy or game,

HAWS provides the first oppor- ■

tunity lo use your computer as a

data sampler and data analysis
system for meteorology, allow

ing the user to interact with

incoming data to monitor and

forecast weather conditions.

HAWS includes an instructive

software program and a com

plete user's manual that teaches

meteorological terms and equa

tions to allow anyone to quickly

grasp weather concepts either at

home or in the classroom. Sim

ple plug-in components and

easy hookup also means you

can free up your computer at

any time for other duties. HAWS

is a great educational tool for

anyone. Order today.

VAISALA
VAISALA INC

2 TOWER OFFICE PARK

WOBURN. MA 01801

"Finally The Odds *Are On \bUR Side."
ANSWER THESE QUESTIONS CORRECTLY AND IMPROVE YOUR ODDS.

From 1970 to 1983, how often does the home team underdog getting 8

or more points beat the spread if they lost their last two games outright?

If the New England Patriots are favored by 7 or more points and playing

at home, how often do they beat the points?

The answers to these questions and

many more are contained in a remarkable

computerized Database called Pro

Football StaLs.

All of the history, information and

data needed to help you pick the winners

against the spread are at your fingertips.

The operating program allows you to

search the Database in a variety of ways,

performing the most sophisticated tech

nical analysis, and can be undated man

ually or through direct computer to

computer input

Available for Apple, I.B.M.-P.C,

TRS-80, Commodore 64 and other

Micro Computers.

Ask for Pro Sports Stats at your local

computer store or write:

Eastern Computer

Consulting

Associates, Inc.,

11 Dick Drive

Worcester. MA

01609
Pro Sports Stats

Finally... The odds are on your side!

'DOUBLES DISKETTE

STORAGE SPACE!!
REDUCE YOUR DISKETTE

COSTS BY 5O%

"The back of

your 5V4" single

sided diskette

has recording

medium. All you

need is an

ACCURATELY

placed "write

enable notch"

to use it, on many systems.

XIUifU;xmi!1 is a precision

engineered tool designed for

this purpose.

ITS A MONEY SAVER!

IMMEDIATE SHIPMENT!

ONLY $14.95
Add $1.50 Postage. Handling

{$4.50 Foreign)

— Florida Residents Add 5% Sales Tax —

ORDER TODAY!
SEND CHECK OR MONEY OHDER TO:

NIBBLE NOTCH
Division of Cortran International

4211 N.W. 75th Terrace, Dept. 1211

Lauderhill, Florida 33319

Own Weatherman 
new HAWS (Home Auto-

malic Weather Station) com
bines a quality weather sensor 
with software to let you track 
weather conditions inside or 
outside your home. HAWS moni
tors weather data including dew 
point, temperature, humidity, 
and atmospheric pressure; plots 
historical data and graphically 
displays weather t rends: deter
mines the comfort and chill fac
tors to help you dress; HAWS 
even forecasts the weather and 
compares your predictions to 
the local weatherman's. 

HAWS uses the same sensor 
employed by weather services in 
60 countries worldwide. The 
HAWS package costs only 
$199.95 and includes the sensor, 
cassette or floppy disc program. 
15-1001 cable with connector for 
the computer, and a complete 
user's manual. 

Send today o r call toll free to 
order your HAWS package. 

r Vic 20™ or Commodore 64™ 
This exciting, new weather paclalge 

allows you to learn, monitor, and predict 
the weather using the same equipment as 

the pros. 

. -.;;;;;;, ...,: 
~ 

•

• , UIl 

"" 

~~ ~::.1 ~. ~ .. ' 

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

O r call toll free to place your o rder. 
Major credit cards accepted. 

Dealer inquiries invited. 

1-800-227-3800 ext. H-A-W-S 

Li!arnrreach Meteorology 
More than a toy or game, 

HAWS provides the first opper- . 
tunity to use your computer as a 
data sampler and data analysis 
system for meteorology, allow
ing the user to interact with 
incoming data to monitor and 
forecast weather conditions. 
HAWS includes an instructive 
software program and a com
plete user's manual that teaches 
meteorologica l terms and equa
tions to allow anyone to quickly 
grasp weather concepts either at 
home or in the classroom. Sim
ple plug-in components and 
easy hookup also means you 
can free up your computer at 
any time for other duties. HAWS 
is a great educat ional tool for 
anyone. Order today. 

o VAISALA 
VAISALA INC. 

VtC 20 and Commodore 64 are trademarks ot Commodore Electronics Ltd. 
2 TOWER OFFICE PARK 
WOBURN. MA 01801 

"F INALLY T HE O DDS 

ANSWER THESE QUESTIONS CORRECTLY AND IMPROVE YOUR ODDS. 

From 1970 to 1983, how often does the home team underdog getting 8 
or more points beat the spread if they lost their last two games outright? 
IT the New England Patriots are favored by 7 or more points and playing 
at home, how often do they beat the points? 

The answers to these questions and Avai lable for Apple. 1.B.~1.-p.c.. 
many more are contained in a remarkable TRS-80. Commodore 64 and other 
computerized Database called Pro Micro Computers. 
Football Stats. Ask for Pro Sports Stats at your local 

All of the history. infonnation and computer store or wri te: 
data needed to help you pick the winners 
against the spread are at your fingertips. 
The operating program allows l"U to 
search the Database in a \'ariety of ways. 
performing the most sophisticated tech
nical analysis. and can be updated man
ually or through direct computer to 
computer input 

Eastern Computer 
Consulting 
Associates. Inc .. 

I I Dick Dril'e 
Worcester. l\tA 
01609 

PRO SPORTS STATB 
Finully .. . Thf' odds UfI' on your sldf'! 

*DOUBLES DISKETTE 
STORAGE SPACE!! 

REDUCE YOUR DISKETTE 
COSTS BY 50% 

'The back of 
your 511i' single 
sided diskette 
has recording 
medium. All you 
need is an 
ACCURATELY 
placed "write 
enable notch" 

to use it, on many systems. 
,II' .. U.IITUI'· is a precision 

f< engineered tool designed for 
J this purpose. 

Ir s A MONEY SAVER! 
iMMEDIATE SHIPMENT! 

ONLY $14.95 
Add $1 .50 PostageJHandling 

($4.50 Foreign) 
- Florida Residents Add 5% Sales Tax -

ORDER TODAY! 
SEND CHECK OR MONEY OROER TO. 

!\'III1I1JE !\'IITtll ,-
Division of Cortran International 

4211 N .W. 75th Terrace, Dept. 1211 

Lauderhill, Florida 33319 
PAT. Pf:ND. 



INPUTFORM and INPUTLINE.

The first two are familiar to users

of non-Commodore BASICs,

while the latter allow easy for

matting of INPUT statements,

also allowing commas and

semicolons to be input. The new

IF...THEN...ELSE construction
is another improvement, one

that can eliminate a lot of con

fusing loops in your programs.

Graphics commands SET,

RESET, and POINT allow you to

do high-resolution plotting with

Va square pixels, while VPLOT

and HPLOT make it easy to draw

bar graphs. DOKE (Double-byte

pOKE) simplifies things if you

need to put a decimal number

into low-byte/high-byte form

and POKE it into two consecutive
memory cells. DOKE828,1000

will automatically put the proper

values for 1000 into cells 828 and

829, all numbers being expressed

directly in decimal. DEEK is the

corresponding double-byte equiv

alent of PEEK.

Particularly noteworthy are

the improved SAVE, LOAD,

and VERIFY commands, which

speed up tape operations by a

factor of about five. An 8K pro

gram takes 162 seconds to LOAD

the old way, but only 35 seconds

from an EXBASIC tape.

EXBASIC adds many new

commands; programs written

with it will not run on computers

which lack it. You'll have to

weigh that disadvantage against

the many benefits of having the

extra commands at your disposal.

All in all, EXBASIC LEVEL

II is a useful and powerful addi

tion to the Commodore pro

grammer's bag of tricks. Its

capabilities are meaningful, and

I now wonder how I ever got

along without many of them.

The 60-page manual is a good

one, and includes many ex

amples of using the new com

mands and statements.

EXBASIC LEVEL II is avail

able from:

Data Dynamics Technology

P.O. Box 1217 Cerritos, CA 90701

Price:

MERGE*

MIN

MOD

ODD

ON

OFF

ONERRORGOTO

ON... RESTORE

POINT

PRINT@

PRINT USING

REK

REK OFF

REM

RENUM

RESET

RESTORE

RESUME

RND

ROUND

RUN

SAVE

SAVE*

SEC

SET

SPACE

SPACE OFF

SPACE(a,b,c,d)

STOP ON

STOP OFF

STRINGS

SWAP

TRACE

TRACE OFF

VARPTR

VERIFY

VERIFY*

VPLOT

WAIT

'.'

80-CoIumn Screen

BEGINLINE

DELLINE

ENDLINE

INSTLINE

SCREEN*

SCREEN

SCREEN DOWN

SCREEN UP

Merges or appends from disk

Finds the smallest of a group of values

Makes an to-RUNning fast speed tapes
fsee SAVF1

Tells whether a number is odd or even

Enables repeat key and special error mode

Disables repeat key and special error mode

Allows error recovery

See RESTORE

Tells if a given hi-res point is SET or RESET

Simplifies screen placement of PRINT

statements

Allows formattingofl'RINTstatements
Expands the stack

Disables REK

Improved: Allows use of' as shorthand

for REM

Renumbcrsa program

Extinguishes a hi-res point (see SET)

Improved: DATA can be RESTORED

selectively; ON... RESTORE allowed

Terminates an error recovery routine
Improved: Easier to set desired range

Rounds off numbers to selected number

of places

Improved:'/ shorthand

Saves a thigh speed; longer program

names; ML saves from BASIC

Saves at standard Commodore speed

Pauses for a given number of seconds

Illuminates a hi-res point (80x50

resolution)

Inserts spaces in listings

Disables SPACE

Clears or fills a rectangle on screen

Enables STOP key for machine language

programs

Disables STOP ON

Sets up strings of identical characters

Swaps the values of two variables

Traces execution of BASIC programs

Disables TRACE

Returns memory location of any variable

Verifies tapes made at fast speed (see

SAVE)

Verifies tapes made at standard Commo

dore speed (see SAVE*)

Plots vertical bar graphs

Improved: STOP key now interrupts a

WAIT

Shorthand for "last line used" in IF...

THEN...ELSE, GOTO, LIST, RUN

Commands

Erases current line up to the cursor

Deletes currenl line, moves text upward

to fill

Erases current line rightward from the

cursor

Inserts a line at the cursor's position

Lets 40-coIumn programs run on 80-

column machines

Disables SCREEN*

Scrolls screen downward

Scrolls screen upward (g
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INPUTFORM and INPUTLINE. 
The first two a re fami liar to users 
of non-Com modore BASICs, 
while the la tter allow easy for
matting of INPUT s tatements, 
also allowing commas and 
semicolons to be input. The new 
IF. .. TH EN ... ELSE construction 
is another improvement, one 
that can eliminate a lot of con
fusing loops in your programs. 

Graphics commands SET, 
RESET, and POI NT allow you to 
do high-resolution plotting with 
'/4 square pixe ls, while VPLOT 
and HPLOT make it easy to draw 
bar graphs. DOKE (Double-by te 
pOKE) simpli fies things if you 
need to put a decimal number 
into low-bytefhigh-byte form 
and POKE it into two consecutive 
memory cells. DOKE828,1000 
will automatically put the proper 
va lues for 1000 into cells 828 and 
829, all numbers bei ng expressed 
directly in decimal. DEEK is the 
corresponding double-byte equiv
alent of PEEK. 

Particularly noteworthy a re 
the improved SAVE, LOAD, 
and VERIFY commands, which 
speed up tape operations by a 
factor of about five. An 8K pro
gram takes 162 seconds to LOAD 
the old way, but only 35 seconds 
from an EXBASIC tape. 

EXBASIC adds many new 
commands; programs wri tten 
with it will not run on compu ters 
which lack it. You' ll ha ve to 
weigh that disadvantage aga inst 
the many benefits of having the 
extra commands at your disposal. 

All in a ll , EXBASIC LEVEL 
II is a usefu l and powerfu l addi
tion to the Commodore pro
grammer's bag of tricks. Its 
capabilities are meaningful. and 
I now wonder how I ever got 
a long without many of them . 
The 60-page manual is a good 
one, and includes many ex
amples of using the new com
mands and statemen ts. 

EXBASIC LEVEL II is avail
able from : 
Data Oy"aillics Techllology 
P.O. Box 1217 Cerritos, CA 90701 
Price: $98 
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MERGE' 
MIN 
MOD 

ODD 
ON 
OFF 
ON ERROR GOTO 
ON ... RESTORE 
POINT 
PRlNT@ 

PRINT USING 
REK 
REKOFF 
REM 

RENUM 
RESET 
RESTORE 

RESUME 
RND 
ROUND 

RUN 
SAVE 

SAVE' 
SEC 
SET 

SPACE 
SPACE OFF 
SPACE(a,b,c,d) 
STOP ON 

STOP OFF 
STRINGS 
SWAP 
TRACE 
TRACE OFF 
VARPTR 
VERIFY 

VPLOT 
WAIT 

Merges or appends from disk 
Finds the smalles t of a group of va lues 
Makesauto-RUNning fast speed tapes 
(sec SAVE) 
Tells whether a number is odd or even 
Enables repeal key and special error mode 
Disables repea l key and special error mode 
A llows error recovery 
Sec RESTORE 
Tells if a given hi-res point is SET or RESET 
Simplifies screen placement of PRINT 
statements 
Allows formatting of PRINT statements 
Expands the stack 
Disables REK 
Improved : Allows li se of 'as shorthand 
for REM 
Renumbersa program 
Extinguishes a hi-res point (see SET) 
Improved: DATA can be RESTORED 
selectively; ON ... RESTO RE allowed 
Terminatesan error recovery routine 
Improved: Easier to sel desired range 
Roundsoff numbers to selected number 
of places 
Improved: '.' shorthand 
Saves at high spet!d; longer program 
names; MLsaves from BASIC 
Savesa l standard Commodore speed 
Pauses for a given number of seconds 
Illuminates a hi-res point (80 X 50 
resolution) 
Inserts spaces in listings 
Disables sr ACE 
Clears or fills a recta ngle on screen 
Enables STOP key for machine language 
programs 
Disables STar ON 
Sets up strings of identical characters 
Swa ps the valuesof two variables 
Tracesexecution of BASIC programs 
Disables TRACE 
Returns memory location of any variable 
Verifies tapes made at fast speed (see 
SAVE) 
Verifies tapes made at standa rd Commo
dore speed (see SA VE') 
Plots vertical bar graphs 
Improved: STOP key now interruptsa 
WAIT 
Shorthand for " last line used" in IF ... 
THEN ... ELSE, GOTO, LIST, RUN 

SO-Column Screen Commands 
BEGINLINE Erases current line up to thecursor 
DELLINE Deletescurrentline, moves text upward 

loWI 
ENDLINE Erasescurrentline rightward from the 

INsTLINE 
SCREEN' 

SCREEN 
SCREEN DOWN 
SCREEN UP 

cursor 
Inserts a line at the cursor's posit-ion 
Lets4o-column programs run on 80-
column machines 
Disables SCREEN' 
Scrolls screen downward 
Scrolls screen upwa rd 



Powerful enough lor (he professionhI

friendly enough for (•wryiinc

An integrated Assembler Kdilur Loader Decuder Debugger

which runws rnmpleie wiih

Inside the Commodore 64

This step-by-stpp guide t» machine language and assembly

language programming will leach you what yuu don't al

ready know and assist you to use what you do. Combined

with the integrated set of software tools of Develop-64. it

makes the ideal development system.

A total reference work on the Commodore 64. Inside the

Commodore 64 gives you inside information on the inside

of the machine: its graphics, its music synthesizer, its built-

in software and the techniques for taking advantage of the

many powerful features of this computer. A complete

memory map is provided with information on how to call

the internal programs from your own. Written as a pro

grammer's guide with a machine language programmer's

perspective, it will become your primary reference guide. If

you are still learning you will find it your best teacher.

Prirpd at $19.95. Inside the Commodore 64

rumps free with Dewlop-64 (S49.95).

Ask for them at your favorite software outlet.

Software forCommodore Personal Computers.

PO Box 207, Cannon Falls, MN 55009 (507)263-4821

CASSETTES

COMPUTER GRADE

DATA TRAC

BLANK CASSETTES
C-05, C-06, C-10, C-12, C-20, C-24, C-30

From the leading supplier of Computer Cassettes,

new, longer length C-12's (6 minutes per side) provide

the extra few feet needed for some 16K programs.

BASF-LHD (DPS) world standard tape.

Premium 5 screw shell with leader.

Internationally acclaimed.

Thousands of repeat users.

Error Free • Money back guarantee.

; 500 C-12s or C-10's — 38c each
• (w.labels, add 4j • Shipping $17 500

5O0 Boxes 132 ea • Shipping $10 500

TRACTOR FEED • DIE-CUT

BLANK CASSETTE LABELS

WHITE S3 00/100 $20.00/1000

COLORED LABELS • Pastels

Red, Slue. Green. Yellow. Lavender

$4.00/100 $30 00/1000

CASSETTE STORAGE CADDY

Holds 12 cassettes

*/o boxes

Includes edge labels

and index card

FREE
1 CADDY WITH EVERY

4 DOZ. CASSETTES PURCHASED

E Call: 213/700-0330

ORDER

NOW..

tor IMMEDIATE SHIPMENT

on Credit Card Orders

MAIL
TO . . VORK10

■ ORDER FORM -

ITEM

C-05

C«6

C-!0

C-12

C'20

Mara Bo.

Colored Lawns

Coiw

DGSCRPTKM

Stmatjo Caooy

1 DOZEN

□ 700

□ 700

■ " 7 50

D 7SO

100

2 50

« oo ioo

PBlCt

2 95

I DOZEN

a '3M

G >*00

□ H00

D "00

:n oo

□ *00

□ 2000 1000

□ 3000 1000

OUAN1IK

Snipping;handling (any quaniity — using prices atwvel

OutsiOe 4S Continental SiaiBs — Addition*

cadOy. pw Ooi cassatios or Doies

SI per

TOTAL

TOTAL

—

9525 Vassar Ave.#CM

Chatsworth. CA 91311

Each cassette

includes two YORK 10

la3els only Boxes are

sold separately We

piefer to ship By UPS

as being the tastesi and

safest Ifyoj need ship

ment by Parcel Posi

check here □

NOTE Addiiionai

craiges outside 48

Contmentaf States

Shipments to AK. HI
and USA possessions

gc by Priority Mail

Canada & Mexico —

Airmail

All others— Sea Mail

CHECK OR MO. Charge to

ENCLOSED D Credit Card VISA D MASTERCARD D

3 PLEASE SEND QUANTITY DISCOUNTS

Ask about our

DUPLICATING

SERVICE

Card No Exp.

Name

Address _

City _ Slate/Zip

Signature _Phone_ „

Computer make & model Disk? (y/n)
PO Box 207, Cannon Falls, MN 55009 (507)263-4821 

COMPUTER 
DATA TRAC 

BLANK CASSETTES 
C-05, C-06 , C-10 , C-12, C-20 , C-24, C-30 

From the leading supplier of Compuler Cassettes , 
new, longer length C-12's (6 minutes per side ) provide 
the extra lew feet needed lor some 16K programs. 

BASF-LHO (OPS) world s tandard tape. 
Premium 5 screw shell with leader. 

Internationally acclaimed. 
Thousands of repeat users. o Error Free. Money back guarantee. 

CASSETTE STORAGE CADDY 

* 
SOD C·12's or C·10's - 38c each 
(w I labeis. add 4~ • ShIPPIng $17 , ISOO 

500 Boxes 131t ea . • ShIPPIng $10.IS00 

~
" TRACTOR FEED. DIE·CUT 

~ ru ~~ #. u ~~T~~ ~.~~~TT~2~:~~ 
COLORED LABELS e Pastels · 

""E.\f'J Reel. Blue . Green . Yellow. lavender 

~~':,:~ , .. ,,"" liPS2.95 
Indudes edge laDels 
and index card ~ 

FREE 
1 CAOOY WITH EVERY 

,"I S4.001100 - S30.0011000 4 OOZ. CASSEnES PURCHASEO 

~ Call : 213/700-0330 10, IMME.OIAT ESHIPMENT ~ 
~ on Credit Card Orders ~ 

ORDER r\ MAIL YORK 10" 9525 Vassar Ave .#CM 
NOW . . . lyI TO . . . Chalsworth , CA 91311 

- - ORDER FORM _______ .. 

IT,. I COZEN 2 COZEN . " Eath cass~rte 
. , 

C<S 0 ... 0 13.00 Indudes 1 .... 0 YORK 10 .. 0 .... 0 13.00 laDerS onl~ Boxes are 
C' IO '" o I~OO sold sepal~ltIy We ." 0 '" 0 14 00 pieter 10 ship by UPS e;- O , .. 0 11 00 as being the tas test and , .. o ItOO 

sa les! It you need 5~IP' C.J2 0 11 00 -0. ' 100 
menl Dy Paretl Pos!. Hale! 80. 0 '" 0 ... 
week here 0 .......... 0 3OO fl oo 0 2000 ,1000 -

~.cIL_ 0 .001100 0 3000 1000 NOTE Additional 
~- - charges outs.de 48 
OESCA;;>TiON '.a ~"""I'>" Conhrltnlal Siaies •• Co .. '" ShlpmenlS 10 AK . HI 

SUB TOTAL 
and USA posstsSlcns 
go by PfI()fl\y Mall 

Cal' "..oems _~, t£.t; canada'" Me_lco-
Snopporog lrl,lltl(lbrog I."Y CloIllI\'ty IlSOrog pllces aoo.el '" 

Airmail 

~ 43 ConIInenIai Sliin ""''''' ...... 1 S I pel 
All olnets- S~a Mal l 

caddy . PIIIf dol.. cusenllS CIt 001:.., 

TOTAL Ask about our 
CHECK OR M,O. Charge 10 DUPLICATING 
ENCLOSED 0 Credi1 Card' VISA 0 MASTERCARD 0 SERVICE o PLEASE SENO OUANTlT'r DISCOUNTS 

Card No. ______ _ __ _ ______ ___ E)(p. ___ _ 

Name _ _ ___ _ 

Address _ 

City _ _ ____ _ _ State/ZIp __ _ 

, . 

I 
I 
I 
I 
I 
I 
I 

Signature --- _Phone _ - - ---- _ I 
Computer make & model --- --- ---- -- Disk? (yi n ) --- J 

1 ______ ------- - ---



Atari Starbowl Football
Orson Scott Card

If you like computer football,

but don't have a regular playing

partner, Gamestar's Starbowl

Football for the Atari 400/800 is

the answer. The computer oppo

nent in the one-player option is

very good. It will take all your

skill on defense to keep the blue

team out of the end zone, and on

offense you have to be a superb

quarterback or your passes will

be picked off every time you

aren't sacked!

And even if you have a

human opponent, Starbowl lets

the two of you struggle to outwit

or outrun each other in a very

convincing simulation of football

action.

The football field scrolls

horizontally across the screen as

the players move. There are lots

of little niceties. The game begins

with the last few measures of

"The Star-Spangled Banner."

There is a musical interlude

during half time. The crowd

roars at the right moments. The

players run back and forth across

the field to get in place for the

next play—eating up time on the

clock.

The game itself offers good

touches of realism. Take penal

ties, for instance. Let your safety

touch the receiver while the ball

is in the air, and pass interference

is called. Blitz before the ball is

snapped, and you are called

offside. Take too long choosing

your offensive play and snapping

the ball, and you lose five yards

on a delay-of-game penalty.

You can also be clumsy. The

computer sees to it that your

receiver is always in position to

catch a perfectly thrown ball,

but you have to push the joystick

button at exactly the moment

the ball arrives, or the pass is

incomplete. It takes a lot of

dropped balls before you get the

timing down. If you try to run

too soon after catching the ball,

138 COMPUTE! Janucrv1<?84

your player fumbles—and the

other team recovers. And if you

throw a pass when your receiver

is covered, you get to know how

quarterbacks feel when their

passes are picked off by a man in

a jersey of the wrong color.

Each team has six players—a

quarterback, two receivers, and

a three-man line on offense; a

safety, two defensive backs, and

a three-man line on defense. On

offense, you control the quarter

back until a pass is released and

the receiver after the pass is

caught. On defense, you control

the safety.

There are some things to

watch out for. During play selec

tion, you get no feedback when

you push a button to choose the

eligible receiver—after all, you

don't want your opponent to

know which receiver is going to

get the ball. But if you pushed

the button too soon, and it wasn't

registered, you won't find out

until you try to pass the ball and

nothing happens. Also, if you

aren't careful while you hurry to

make play assignments before

the 30-second clock expires, you

can find yourself accidentally

punting on first down or trying

for a field goal from 80 yards

back.

But these are minor issues.

With practice, you can quickly

memorize the play-selection

procedure without ever looking

at the book, and you soon devel

op good enough reflexes to catch

the ball every time your eligible

receiver is open. In fact, I got so

good in a couple of games that I

decided to switch from college

level to the pro game setting.

Then I discovered that the Star

bowl is going to provide a chal

lenge for a long time to come.

Starbowl Football

Qwicttnr, Inc.

1302 State Street

Santa Barbara, CA 93101

(805) 963-3487

$31.95 €

Interpod

Interface For

VIC/64 Larry Bihlmeyer

If you own a VIC or Commodore

64, you are probably aware of

limitations when trying to use

the User Port with an RS-232

device. Most VIC/64 software

fully supports the serial port

(device #4), but does not address

the User Port (device #2).

For example, if you try using

a serial RS-232 printer with an

interface connected to the User

Port, software that doesn't sup

port printing to a device #2 will

not let you print.

One way to resolve this is to

add an Interpod to your system,

a dual interface which allows

you to hook up a single RS-232

device and up to 30 parallel or

serial IEEE devices to your VIC

or 64.

Interpod has its own power

supply and attaches at the serial

port with a six-pin connector.

This serial port is used by most

software programs since it is the

"normal" device #4. You can

connect a single serial RS-232

device to the Interpod—a printer

or modem, and up to 30 serial or

parallel devices, like 1541, 2030,

4040, 8050, D9090 disk drives or

4022 and 4023 printers.

Its 6502 microprocessor al

lows data to be transferred to

either the IEEE-488 or RS-232

port contained within the unit,

or to both. Interpod contains

both an IEEE bus and a true 25-

pin DB-RS-232 port.

With this arrangement, the

expansion port and eight-bit

User Port are not tied up. Also,

no software is required to load

the Interpod. It's a stand-alone

module, "hardwired" into your

system. When it powers up, a

red light indicates a self-test pro

cedure by flashing 1.5 seconds

and then stays on during opera

tion unless there's a fault.

Atari Starbowl Football 
Orson Scott Ca rd 

If you li ke computer football , 
but don' t have a regula r playing 
partner, Gamestar's Starbowl 
Football fo r the Atari 400/800 is 
the a nswer. The com pu ter oppo
nen t in the one-player op tion is 
very good . It will take all your 
skill on defense to keep the blue 
team out of the end zone, and on 
offense you ha ve to be a superb 
qua rterback or yo ur passes will 
be picked off every ti me you 
aren' t sacked! 

And even if you have a 
human opponent, Starbowl lets 
the two of you struggle to outwit 
or outrun each other in a very 
convincing simulation of foo tball 
action. 

The football fi eld scrolls 
horizonta lly across the screen as 
the players move. There a re lots 
of little niceties. The game begins 
with the last few measures of 
" The Sta r-Spangled Banner." 
There is a musica l interlude 
during half time. The crowd 
roars at the right moments. The 
players run back and fo rth across 
the fie ld to ge t in place for the 
nex t play-ea ting up time on the 
clock. 

The ga me itse lf offers good 
to uches of rea lism. Take penal
ties, for ins tance. Let your safe ty 
touch the receive r w hile the ball 
is in the a ir, and pass in te rfe rence 
is called. Blitz before the ball is 
snapped , and you are ca lled 
offside. Take too long choosing 
your offensive play and snapping 
the ball, and you lose fi ve ya rds 
on a delay-of-ga me penalty. 

You can also be clumsy. The 
computer sees to it that your 
receive r is always in position to 
ca tch a perfec tly thrown ba ll , 
but you have to push the joystick 
button at exactly the moment 

your player fumbles-a nd the 
other tea m recovers. And if you 
throw a pass w hen your receive r 
is cove red , you get to know how 
quarterbacks feel when their 
passes a re picked off by a man in 
a je rsey of the w rong color. 

Each tea m has six players-a 
quarte rback, two receive rs, and 
a three-man line on offense; a 
safety, two defens ive backs, and 
a three-man line on defense. On 
offense, you control the quarte r
back until a pass is released and 
the receiver after the pass is 
ca ught. On defense, you control 
the sa fe ty. 

There are some things to 
watch out for. During play se lec
tion, you get no feedback when 
you push a button to choose the 
eligible receiver-after all, you 
don't want your opponent to 
know which receiver is going to 
get the ball. But if you pushed 
the button too soon, and it wasn' t 
registe red, you won' t find out 
until you try to pass the ball and 
nothing happens. Also, if you 
aren't careful while you hurry to 
make play assignments before 
the 30-second clock expires, yo u 
can find yourself accidenta lly 
punting o n first down or trying 
fo r a field goa l fro m 80 ya rds 
back. 

But these are minor issues. 
With practice, you ca n quickly 
memori ze the play-se lection 
procedure without eve r looking 
at the book, and you soon devel
op good enough refl exes to catch 
the ball eve ry time your eligible 
receiver is o pen . In fact, I got so 
good in a couple of ga mes that I 
decided to switch from college 
leve l to the pro ga me se tting. 
Then I d iscovered that the Star
bowl is going to prov ide a cha l
lenge for a long time to come. 
Starbowl Footba ll 
Gamestar, lllC. 

1302 Sinle SI reel 
Sal/In 8n/·bnm , CA 93101 
(805) 963-3487 

Interpod 
I nterface For 
VIC/64 Larry Bi hl meyer 

If you own a VIC or Commodore 
64, you are probably aware of 
limi ta tions when trying to use 
the User Port w ith an RS-232 
device. Most VI Cl64 software 
fully supports the se rial port 
(device #4), but does not address 
the User Port (device #2). 

For example, if you try using 
a serial RS-232 prin ter with an 
interface connected to the User 
Port, software that doesn' t sup
port printing to a device #2 w ill 
not let you print. 

O ne way to reso lve this is to 
add an Interpod to your system, 
a dual interface which allows 
you to hook up a s ingle RS-232 
dev ice and up to 30 pa rallel or 
serial IEEE devices to your VIC 
or 64. 

In terpod has its own power 
supply and attaches at the serial 
port w ith a six-pin connector. 
This serial port is used by most 
softwa re p rograms since it is the 
" normal" dev ice #4. You ca n 
connect a single se rial RS-232 
device to the Interpod-a printer 
or modem, and up to 30 seria l or 
parall el devices, like 1541, 2030, 
4040, 8050, 0 9090 disk drives or 
4022 and 4023 printe rs. 

Its 6502 microprocessor a l
lows data to be transferred to 
either the lEEE-488 or RS-232 
port con ta ined within the unit, 
or to both . Interpod contains 
both an IEEE bus and a true 25-
pin DB-RS-232 port. 

the ball arri ves, or the pass is 
incomplete. It takes a lot of 
d ropped balls before you get the 
timing down. If you try to run 
too soon after catching the ball , 
138 COMPUTE! Jonucry19&l 

$31.95 

With this arrangemen t, the 
expansion port and eight-bit 
User Port are not tied up. Also, 
no software is requ ired to load 
the Interpod . It' s a stand-alone 
module, " hardwired" into your 
sys tem. When it powers up, a 
red light indica tes a se lf-test pro
cedure by fl as hing 1.5 seconds 
and then stays on during opera-

© tion unless there's a fault. 



MEW! Subliminal HomeComputer Program!

IMPROVE YOUR LIFE

WHILE WATCHINGTV

Overcome annoying habits...

build new and positive ones!

Eight Expando-Vislon™ sub

liminal programs are available to

help you:

1. Weight control/exercise

2. Control smoking/calm nerves

3. Stress control/positive

thinking

4. Control drinking/

responsibility

5. Athletic confidence/golf

6. Study habits/memory power

7. Career/success motivation

8. Sexuai confidence

Expando-Vision™ feeds positive
subliminal messages to your

subconscious while you watch

regular TV programs. Flashed at

1/30 of a second, the messages
occur too fast for your eye to see,

but your subconscious uses that in
formation to reinforce your will

to succeed. Subliminal messaging

has been shown effective in over

20 years of clinical and university

research.

It is legal. The FCC limits commer

cial subliminal messages... but with

Expando-Vision, you are person
ally at the controls in the privacy of

your home. You can view the

messages in slow motion to see

exactly what they are.

It strengthens your will, but

cannot compel you to do some

thing against your will. Expando-

Vision operates on well-estab

lished psychological principles of

positive reinforcement.

Computer Hookup

To use the system you need an

inexpensive home computer (VIC

20,® Commodore 64,® Atari

400® or Atari 800®). You need

the Expando-Vision Interfacing

Device. ..$89.95 (a one time pur

chase that attaches easily to your

computer]... and you need

Expando-Vlslon programs...

S39.95 each. (Add $3.00 shipping

and handling. Mich, residents add

4% sales tax).

Credit Card Orders

Cail Toil Free

1-800-543-7500
Operator 828.

Tell us which programfs) you

would like and charge your pur

chase to Visa,® MasterCard,™

American Express® or Diner's

Club.® Or request free

brochure. Please use coupon, if

paying by check or money order.

Allow 4 to 6 weeks for delivery.

Full cost refund if not com

pletely satisfied within

30 days of receipt.

Stlmutech, Inc., P.O. Box 2575,

Dept. 3 02 A. E. Lansing, Ml 48823

Ship To fPle^se Print]

Cny Siaw Zip

Pnone

Signature

Send me Subliminal Program Numberfs|

□ I D2 D3 D4 D5 D6 D7 D8

@39 95 ea. Plus ^Interface Device a! S89 95
ea. Add S3 shipping & handling. Michigan

residents add 4% sales tax. TOTAL PRICE

S Enclosed is check or money order

Computer Type: HVIC-20 GComm 64
!_Atan 400. 800. Specify DCan. CDisk

□Tape. I will use with cable, transmuting on
Ch. D2 D3 H4 QOther. Send DDealer info.

l. FREE brochure HEndosed is S3 for System
Manual only.

Dealer inquiries, orders call 517-332-7717.

EXPANDO-VISION
Straight To The Mind's Eye

Stimutech, Inc., P.O. Box 2575. East Lansing. Ml 48823

NOTE TO BUYERS Owners of VIC 20' and

Commodore 64* Computers can view
Expando-VisionTM with TV signals from s TV

antenna |Ch 3 or < only), cable TV [transmis

sions on Ch 3 or 4], or from any video cassette
or video disk player Atari 400 or 800 owners

can use Expando-Vision with TV antenna |Ch.

2 or 3 only). Cable (transmissions on Ch. 2 or 3j
or any video cassette or distt player. Systems

compatible with other home computers are

under development and will be introduced
soon

1983

NEW! Subliminal Home Computer Program! 

IMi=iiOVE YOUR LIFE 
WHILE WAI CHING TV 
Overcome annoying habits ... 
build new and positive onesl 
Eight ExpandoVlslon™ sub
liminal programs are available to 
help you: 
I . Weight control/exercise 
2. Control smoking/cairn nerves 
3. Stress control/positive 

thinking 
4. Control drlnklng/ 

responsibility 
5. Athletic confidence/golf 
6. Study habits/memory power 
7. Career/success motivation 
8. Sexual confidence 

ExpandoVlslon™ feeds positive 
subliminal messages to your 
subconscious while you watch 
regular TV programs Flashed at 
I /30 of a second, the messages 
occur too fast for your eye to see, 
but your subconscious uses that in
formation to reinforce your will 
to succeed. Subliminal messaging 
has been shown effective in over 

20 years of clinical and university 
research. 
It Is legal. The FCC limits commer
cial subliminal messages .. . butwith 
Expando-Vlslon, you are person
ally at the 'controls in the privacy of 
your home. You can view the 
messages in slow motion to see 
exactly what they are. 
It strengthens your will, but 
cannot compel you to do some
thing against your will. Expando
Vision operates on well·estab
lished psychological principles of 
positive reinforcement. 

Computer Hookup 
To use the system you need an 
inexpensive home computer (VIC 
20.® Commodore 64,® Atari 
'I{Xf-' or Atari 8CXJ!' ). You need 
the Expando-Vlslon Interfacing 
Device .. . S89.95 {a one time pur
chase that attaches easily to your 
compute~ ... and you need 
Expando-Vlslon programs ... 
539.95 each. (Add 53.00 Shipping 
and handling. Mich. residents add 
4% sales tax). 

Credit Card Orders 
. Call Toll Free 

1-800-543-7500 
Operator 828. 
Tell us w hich program{s) you 
would like and charge your pur
chase to Visa,® MasterCard.™ 
American ExpresS® or Diner's 
Club.® Or request free 
brochure. Please use coupon, if 
paying by check or money order. 
Allow 4 to 6 weeks for delivery. 

Full cost refund If not com
pletely satisfied within 
30 days of receipt. 

,--;------------- ----, 
I Stlmutech, Inc., P.O. Box 2575. I 
I Dept. 3 02 A, E. Lansing, M148823 I 
I I I ShIp To rPle.l~ Print! I 
I "(I(Ir~s I 
I I 
1 CIty Std:fO ~ I 
I I 
I Pnont I 
I I 
I SognatUft I 
I Send me SuDhmnal Program NumbetlSl I 
" 0 102030405 0 6 0708 I 
I 

@3995 ea Plus O lnrert'ace DevtCe al 58995 I 
,

ea Ada S 3 shipPing & handtnq, M ichigan I 
resrdemsadd 4% salesrax TOiAL PRICE 

I '-_. Enclosed is check; or money order I 
Campuler Type' o vrC-20 OCOIlYTl 64 I 

I DAr<ln 400. OCXl SpecIfy D eart. ODlsk I 
I D Tape. r w~r use Wllh (ab~. IranSn1Itllng on I 
I en 0 2 0 3 0 4 DOlher. Send OOealer Into 
1 O FREE brochure :JEnclosed IS S3 lor System I 

Manual only I L Dealer Inqumes, orders call 51 7-332·n l 7. I 
------ -----------1 

NOTE TO BUYERS Qv...rners of VIC ~ and 
Commodore b4 Computers can Vtf!W 
Expandc>VISIOn TM With TV SIgnals flom a TV 
antenna fCh 3 or 4 onlyl. cable TV ftransms
~ on Ch. 3 or 4). or 'rom any VIdeo cassette 
or VIdeo dISk player Alan 400 or OCX) owners 
can use Expande>-VtSlOl1 With TV antenna ICh. 
2 or 3 onlyj. Cab!e f[tansmSSlOl'ls on Ch. 2 or 3) 
or any video cassette or dISk player. Systems 
compatible w rth other home computels are 
under developmenl and wlll be IntrOduced 
>DOn 



Addressing

Device addressing through In

terpod is entirely transparent to

the user. However, because it is

possible to connect both IEEE

serial and parallel devices at the

same time, situations may arise

in which two peripherals with

the same device address need to

be connected simultaneously. In

these cases, Interpod will recog

nize only the serial device. In

order to access,-say, a 1541 single

disk drive and an 8050 dual disk

drive, both of which are device

#8, it is necessary to change

their device numbers under soft

ware control. Programs to do

this are included with the Inter-

pod's instructions.

The RS-232 standard allows

for a wide variety of baud rates

and other options such as parity,

stop bits, and carriage return

delays. Interpod is easily config

ured to cope with all these, but

for many cases, no reconfigura

tion is needed. Interpod powers

up with the RS-232 interface

configured as shown in the

table.

Since RS-232 devices do not

have device numbers associated

with them, Interpod can be con

nected only to a single RS-232

component. Interpod will treat

any RS-232 device by default as

device #4. It is possible to com

municate with the Interpod,

much like communicating with a

Commodore disk drive. The

Interpod has a command channel

similar to channel 15 on disk

drives. So you can change baud

rates, parity, and other settings

as required.

One other feature incorpo

rated in the Interpod is a CBM to

ASCII conversion program. This

interface will convert CBM ASCII

to standard ASCII (uppercase

letters substituted for lowercase

and vice versa). This allows you

to eliminate conversion routines

in your programs for many

applications.

Setting Up
The Interpod that I evaluated
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Interpod module contains both an IEEE port and RS-232 port to support output.

It also has a power supply connection and two serial attachments for the VIC/64

mating cable and a spare outlet for a serial unit such as a 1541 disk drive.

performed accurately and re

solved a problem which had

plagued me ever since I'd added

a serial R5-232 printer to my 64.

Many word processing, spread

sheet, and other software pro

grams do not print out to device

#2. When I connected the Inter

pod, this problem disappeared

as the software output to device

#4 (the serial port).

Interpod comes with good

operating instructions which

should allow you to handle most

situations. However, you may

need dealer help in configuring

a cable from the Interpod's RS-

232 port to your printer or other

device. This is not a fault—there

is a wide range of printer cable

configurations. Some printers

have a male connector while

others have female. And the pin

designations can vary. So the

best bet is to order a cable with

the Interpod and be sure to

specify the printer connector

details when ordering.

The Interpod includes the

Interpod module with 6502

Summary Of Interpod Commands

Command

baud = {50,75,110,134.5,

150,300,600,1200,

1800, 2400, 3600)

parity = (odd, even, none)

chrsize = (7,8)

crdelay = (on, off)

stopbits = (l,2)

break

unbreak

change

clear

convert

unconvert

Meaning

set baud rates

set parity

7 or 8 bits

carriage return delay

<'/4sec.)

select number stop bits

send break

release break

readdress Interpod's

command channel and

RS-232 port

clear buffer

convert CBM ASCII

to standard ASCII*

cancel convert

*This substitutes uppercase for lowercase letters and

Default Value

1200

none

8

off

1

N/A

N/A

Device #4

N/A

no conversion

no conversion

vice versa.

Addressing 
Device addressinlS through In
terpod is entirely transparent to 
the user. However, because it is 
possible to connect both IEEE 
serial and parallel devices at the 
same time, s ituations may arise 
in which two peripherals with 
the same dev ice address need to 
be connected simultaneously. In 
these cases, Interpod w ill recog
nize only the serial device. In 
order to access,· say, a 1541 single 
disk drive and an 8050 dual disk 
drive, both of which are device 
#8, it is necessa ry to change 
their device numbers under soft
ware control. Prog rams to do 
this are included with the Inter
pod' s instructions. 

The RS-232 standard allows 
for a wide variety of baud rates 
and other options such as parity, 
stop bits, and carriage re turn 
delays . Interpod is easi ly config
ured to cope with all these, bu t 
for many cases, no reconfigura
tion is needed. Interpod powers 
up with the RS-232 interface 
configured as shown in the 
table. 

Since RS-232 devices do not 
ha ve device numbers associated 
with them, Interpod can be con
nected only to a single RS-232 
component. Interpod wiJi trea t 
any RS-232 device by defau lt as 
device #4. I t is possible to com
municate with the Interpod, 
m·uch like communicating with a 
Commodore disk dri ve . The 
Interpod has a command channel 
similar to channel 15 on disk 
drives. So you can change baud 
rates, parity, and other se ttings 
as required. 

One other feature incorpo
rated in the Interpod is a CBM to 
ASCII conversion program. This 
interface will convert CBM ASCII 
to standard ASCII (uppercase 
letters substituted for lowercase 
and vice versa) . This allows you 
to eliminate conversion routines 
in your programs for many 
applications. 

SeHing Up 
The Interpod that I evaluated 
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fllierpod lIIodllle colliaills bolh all IEEE pori alld RS-232 por i 10 slI pporl olllplli . 
It also has a power slIpply cOlll lecliOlI alld Iwo serial allac/llllel/ is for Ihe V ICl64 
lIIalillg cable alld a spare 0 11 tiel fo r a serial /IIlil slIch as a 1541 disk drive. 

performed accurately and re
solved a problem w hich had 
plagued me ever s ince I'd added 
a serial RS-232 printer to my 64. 
Many word processing, spread
sheet, and other softwa re pro
grams do not print out to device 
#2. When I connected the Inter
pod, this problem disappeared 
as the software output to device 
#4 (the serial port). 

Interpod comes with good 
operating instructions which 
should allow you to hand le most 
situations. However, you may 

Summary Of lnterpod Commands 
Command Mea ning 

need dea ler help in configuring 
a cable from the Interpod' s RS-
232 port to your printer or other 
device. This is not a fa ult- there 
is a wide range of printer cab le 
configura tions. Some printers 
have a male connector w hile 
others have female. And the pin 
designations ca n va ry. So the 
best be t is to orde r a cable with 
the Interpod and be sure to 
specify the printer connector 
detail s when ordering. 

The Inte rpod includes the 
Interrod module with 6502 

Default Value 

baud = (50, 75, 110, 134.5, set baud rates 1200 
150,300,600, 1200, 
1800, 2400,3600) 

parity;;;; (odd, even, none) set parity none 

chrsize==(7,8) 7 0rBbits 8 

crdelay:;:: (on , off) carriage return delay 
(If., sec .) 

off 

stopbits=(1 , 2) select number stop bits 1 

break send break N/A 

unbreak release break N/A 

change readdress Interpad's Device # 4 
command channe l and 
RS-232 port 

clear clear buffer N/A 

convert convert CBM ASCII 
to s tandard ASCII"" 

no convers ion 

unconvert cancel convert no conversion 

""This substitutes uppercase for 10wercase 1etters and vice versa . 



GETTHE MOSTOUT OF YOUR

• I §
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ALSO AVAILABLE:

3 outstanding

Music Albums to
go with Synthy-64

Classical
Christmas and

Rag/Sing Along

See below
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GRAPHIC SL. HA I'Mil

APHICSGHA1

APHICS__

0

P H1 C S GwWp H I C S G
HICSGRAPHICSGR

THE

ANATOMY

OFA

COMMODORE

BRAND NEW

PROFESSIONAL

DEVELOPMENT

SOFTWARE FOR

QUALITY

APPLICATIONS

See below

ULTRABASIC-64...Add 50
commands: graphics,
music. TURTLE and game
features.Tutorial,demo plus
TAPE $39.95 DISK $42.95

ASSEMBLER-MONITOR-64
High speed language
development. Eleven func
tion monitor. Screen editing

of source file.DISK $32.95

DATAMAT-64...Simple
powerful data base manage
ment with search, sort,
report capability at low price.

DISK $32.95

SYNTHY-64... Sets the standard for all of the rest.
Best 64-synthesizer anywhere. Samples and manual
CASSETTE $29.96 DISK $32.95. Also available: 3 great
companion music albums: Classical, Christmas, and
Ragtime Sing-Along. DISK $12.95 Each.

GRAPHICS DESHSNER-64... TINY F0RTH-M/20...Ex-
Menu-driven drawings, floor citing language-low price,
plans and illustrations etc.. Powerful, extensible, 200 +
Slide program capability, word vocabulary.
DISK $32.95 TAPE $24.95 DISK $27.95

CHARTPAK-64...Profes
sional quaftiy pie. line and
bar charts. Menu driven, in

teractive, hardcopy.

DISK $42.95

SKIER-S4...This arcade-
quality game adds hours of
action and excitement to

your Commodore-64.
TAPE $14.95 DISK $17.95

ZOOM PASCAL-64...Pro
duces 6502 machine code

for speed. Boating point. In

tegers, stnngs File handling.
DISK $39.95

P0OL-64/20...Play Fullrack
or nine ball using hires

graphics. Vic-20 required 8K
expander.

TAPE $14.95 DISK $17.95

SUPER DISK UTIUTY-64...
Speed copy 4 ways: Total,

Bam. Append or File. Dump
or modify sectors. More

DISK $22.95

SCREEN GRAPHKS-MAdds
24 hires, multicolor, sprite

commands to 64-BASIC.

Demo, tutorial and manual.
TAPE $24.95 DISK $27.95

CHECKBOOK MANAQER-64
Simple check account main-
tainance. Optional screen or
printer report and backup.
DISK $22.95

ANATOMY OF A C0MM0-
DOHE-64 Complete guide.
Full comment ROMS jist, de
tailed internals, descriptions
300 PAGE BOOK $19.95

MASTER-64...Full ISAM file management; powerful screen management; excelfent printer
generator: programmer's aid; BASIC 4.0 commands, machine language monitor- Soft

ware developers: NO RUNTIME ROYALTIES; With 150 page manual in three-ring binder
and development software, ,

SOFTWARE ON DISK $84.95 ^ DEALER INQUIRIES INVITED

FREE CATALOG Ask for a listing of other
Abacus Software for Commodore-64 or Vlc-20

AVAILABLE AT COMPUTER STORES, OR WRITE:

DISTRIBUTORS

Great Britain:

ADAMS0FT

18 Norwich Ave
Rocfidaie. Lanes

Wat! Germany:

DATA BECKER

Merowingerstr 30

4000 Dus5eldort

0211/312085

Great Britain

CCI Software
167 Great Portland St
Lonflon Wl

01-636-6354

Sweden:

TIAL TRADING

PO 516
34300 Almfijl!

476-12304

Canada East: Canada West:

KING MICROWARE LTD L.S I Disinautors Ltd
5950 Cote des Neiges 810 W Broadway #163
Montreal. Ouebec H3S 126 Vancouver 9C V5Z 4C9
514/7379335 604/7330211

Abacus !■ Software
Australia:

cw electronic;
416 Logan Road
Brisbane. Ojeens

07-397-0808

New Zealand:

VISCOUNT ELECTRONICS

306-308 Church Street
Palmerston Nonri

63-86-696

P.O. BOX 7211 GRAND RAPIDS, MICH. 49510
for postage & handling, add $1.50 (U.S. and Canada), add $3.00
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

GErTHE OUTOFWlUR 

OR 

ULTRABASIC·M ... Add 50 
commands : graphics , 
music. TURTLE and game 
features,TutoriaJ,demo plus. 
TAPE $39.95 DISK $42.95 

ALSO AVAILABLE: 
3 outstanding 

Music Albums to 
go with Synthy-64 

Classical 
Christmas and 
Rag/Sing Along 

See below 

SYNTHY·64 ... Sets the standard for all of the rest. 
Best 54-synthesizer anywhere. Samples and manual. 
CAssmE S2t.15 DISK $32.15. Also available : 3 greal 
companion music albums; ellalcal , Chrtatma. and 
Ragtime Slng·Along. DISK $12.95 Each. 

BRAND NEWI 

PROFESSIONAL 
DEVELOPMENT 
SOFTWARE FOR 

QUALITY 
APPLICATIONS 

See below 

CHARTPA K-64 ... Proles· 
sianal Qualliy pie. line and 
bar chans. Menu driven, in· 
teractive , hardcopy. 
DISK $42.95 

ZOOM PASCAL-64 ... Pro· 
duces 6502 machine code 
for speed. Roating point. tn· 
tegers, strings File handling. 
DISK $39.95 

SUPER DISK UTILlTY-64 ... 
Speed copy 4 ways: Total. 
Bam. Append or File. Dump 
or modify sectors. More. 
DISK $22.95 

ASSEMBLER·MDNITDR·M 
High speed language 
development. Eleven func
lion mon~or . Screen editing 
01 source file . DISK $32.95 

GRAPHICS DESIONER-64 ... TINY FORTH·M/20 ... Ex· SKIER·64 ... This arcade· 
Menu-driven drawings, Hoar citing language· low price. Quality game adds hours of 
plans and illustrations etc .. Power1ul , eX'lensible . 200 + action and exc~ement to 

PDOL-64I2D ... Play Fullrack 
or nine ball uSing hires 
graphics. Vic-lO required 8K 
expander . 

SCflEEN GRAPHICS-64Adds 
24 hires , mutticolor, sprite 
commands to 54-BASIC. 
Demo. tutorial and manual . 
TAPE $24.95 DISK $27.55 

Slide program capability . word vocabulary. your Commodore-64. 
OISK $32.95 TAPE $24.95 OISK $27.95 TAPE $14.95 OISK $17.95 

DATAMAT ·H ... Simple 
powerful data base manaoe· 
ment with search. son, 
report capability allow price. 
DISK $32.95 

CHECKBOOK MANAGER·64 ANATOMY OF A COM MO· 
Simple check accounl main· DORE·54 Complete guide. 
lainanee. Optional screen or Full comment ROMS fist, de
printer report and backup. tailed internals, descriptions. 
DISK $22.95 300 PADE BOOK $19.95 

FREE CATALOG Ask for a listing of other 
Abacus Software for Commodore-64 or Vlc-20 
DISTRIBUTORS 
Grut Britain : 
AOAMSOFT 
18 N!)(Wlch Ave 
ROChdale. Lancs 
Wnt Germlny: 
DATA BECKER 
MeIOWlnl;)elst f 30 
4000 Dussel(lorl 
02111312085 

Great Brtilin 
CCI Sottwale 
167 Great Portland 5t 
london WI 
01·636·6354 

Sweden : 
TlAl TRADING 
PO 516 
34300 Almhult 
470.12304 

Clnadl E",t: Canada Wnt : 
KING MICRQWARE l TO lS I OIS1f1butors lid 
5950 Cole des Ne1ge5 810 W Broadway 1163 
MOnJleal . Quebec H3S lZ6 Vancouver. BC V5Z 4C9 
5141737-9335 604f733·0211 

Australia : 
CW ElECTRONIC~ 
416 Logan Roao 
Brisbane . Queens 
07-397·0808 

New Zealand : 
VISCOUNT ELECTRONICS 
306-308 Church Sireel 
Palmerston NOrth 
53-80.696 

TAPE $14.95 DISK $17.95 

MASTER-64 ..• Futl tSAM file management; powerful screen management; excellent printer 
generator: programmer's aid ; BAStC 4.0 commands: machine language monitor; Soft
ware developers: NO RU NTIME ROYALTIES: With 150 page manual in three-ring binder 
and developmem software. * 
SOFTWARE ON DISK $84.95 DEALER INQUIRIES INVITED 

AVAILABLE AT COMPUTER STORES, OR WRITE: 

AbacU5 liiflfHmI Software 
P.O. BOX 7211 GRANO RAPIDS, MICH. 49510 
For postage & handling. add $1.50 (U .S. and Canada). add $3.00 
for foreign . Make payment in U.S. doliars by check. money order 
or charge card. (Michigan Residents add 4% sales tax) . 

[Z] 
III 

FOR QUICK SERVICE PHONE 616-241-5510 



microprocessor, 6-pin cable (In

terpod to computer), and power

supply. RS-232 cables (Interpod

to printer or other devices) are

extra at about $30-$35. The war

ranty includes 90 days "full"

coverage, including free replace

ment (if necessary), assuming

the unit has been properly in

stalled and used.

The Interpod can solve sev

eral problems. First, it removes

many "software limitations"

and allows you access to a wider

range of programs. Second, your

expansion capabilities are greatly

enhanced. And third, conver

sions from CBM to true ASCII

are simplified.

Interpod

SjB Distributors, Inc.

10520 Piano Road, Suite 206

Dallas, TX 75238

$180 ®

PAL: An Extraordinary

Assembler For The PET And 64
Elizabeth Deal

PAL (Personal Assembly Sys

tem) is a symbolic assembler for

the PET/CBM and the Commo

dore 64. It was written by Brad

Templeton, the author of

POWER for the PET and

POWER64. The system is mem

ory and disk-oriented, but most

of the commands work with

tape too.

A Multitude Of Features

PAL is a unique assembler. It is

very fast, convenient, and easy

to learn and use. It taps the best

features of the PET and the 64

and cleverly uses them to create

a powerful assembler in a rather

small area of memory. Working

with PAL is pure pleasure. In

fact, working with PAL is some

times easier than working with

BASIC, especially considering

some tricky features of the 64

(sound, sprites, bitmapped

graphics), since you can freely

program in binary or hexadeci

mal and can use long, eight-

character labels.

Unlike several other as

semblers of comparable versa

tility, PAL is very simple to use.

Traditional fragmentation of

tasks has been eliminated:

Editing, assembling, and testing

can be done without repeated

loading and reloading. PAL co

exists at all times with the BASIC

environment, including BASIC
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aids, such as POWER or

POWER64, Toolkit, or BASIC

Aid. PAL does not need special

loaders or editors—they are al

ready built into the computer.

A Powerhouse

PET's PAL fits into exactly 4K of

memory and can be put on a

ROM chip. The 64 PAL is a bit

over 4K. It can also be put on a

chip, perhaps on a cartridge or

some sort of adapter, since the

64 lacks the free sockets the PET

has. RAM versions of PAL are

relocatable, either to the top of

memory or to a place of your

choice. PAL can, in turn, create

relocatable code attached to

one BASIC line, such as 10 SYS

1234. As if this weren't enough,

the 64 PAL can create combined

BASIC and machine language

programs with machine lan

guage trailing right after BASIC.

It's a powerhouse.

PAL also permits custom

izing. You may add opcodes if

you wish, but everything I need

is already built-in.

PAL works with the IEEE

and 1541 serial disk drives, but

the 64 IEEE support depends on

the link software in the 64 (RTC-

Link is OK). Many printers and

other output devices, such as

printers on the User Port or

modems, can be used.

PAL syntax is almost identi

cal to the standard for the 65xx

chips. Hence, Commodore as

sembler files can move to the

PAL environment with little

conversion. MAE assembler files

are a bit harder to convert since

they use nonstandard syntax,

but Jim Strasma has written a

conversion to PAL program which

is included in the package.

PAL's expression evaluator

is second to none; it far exceeds

the MOS standard. PAL has no

macro assembly feature. This is

not a problem as needed routines

can be merged via BASIC.

PAL Commands

The commands supported

by PAL are all MOS assembler

commands with provision for

complex arithmetic expressions

within the operands. All com

mon numeric modes are sup

ported, and their syntax follows

the MOS standard. (Octal is not

included, but who needs it?)

Three assignment-type pseudo-

ops are: equal (assignment),

asterisk (program counter, label,

and table definitions), and as

signment of value to a variable

for IF-GOTO commands. The

pseudo-ops include: ASC

(strings in quotes), BYTE,

WORD, FILE (for assembling

multisegment programs), IF and

GOTO (conditional assembly),

GTB (go to BASIC), SYS (func

tions as a BASIC SYS command),

STM (sets symbol table address

for unusual configurations), SST

(saves symbol table files), LST

(loads symbol table), END, BAS

(only on the 64). The OPT

pseudo-op has numerous forms.

It deals with the disposition of

object code (memory, file) and

assembler output in formatted

form (screen, printer). It is a

very flexible command.

Special Ease Of Editing

Using PAL is convenient because

PAL source files (the code you

write) are BASIC files. You write

as if you were writing BASIC,

only better. For instance, you

may use long variable names,

microprocessor, 6-pin cable (In
terpod to computer), and power 
supply . RS-232 cables (Interpod 
to printer or other devices) are 
ex tra at about $30-$35. The wa r
ranty includes 90 days " fu ll " 
coverage, includ ing free replace
ment (if necessary), assuming 
the un it has been properly in
s talled and used . 

The Inte rpod ca n so lve sev
era l problems. First, it removes 

many "software limitatio ns" 
and a llows you access to a wider 
range of programs. Second , your 
expansion capabi lities a re grea tly 
enhanced . And thi rd , conve r
sions from CBM to true ASC II 
are simpl ified. 
Ill terpod 
SIB Distributors, Ille. 
10.520 Plallo Road, Suite 206 
Dallas, TX 75238 
SJ80 © 

PAL: An Extraordinary 
Assembler For The PET And 64 
Elizabeth Dea l 

PAL (Persona l Assembly Sys
tem) is a symbolic assemble r fo r 
the PET/CBM and the Commo
dore 64. It was writte n by Brad 
Templeton, the author of 
POWER for the PET and 
POWER64. The system is mem
ory and d isk-oriented , but mos t 
of the commands work with 
tape too. 

A Multitude Of Features 
PAL is a unique assemble r. It is 
very fast, convenien t, and easy 
to lea rn and use. It taps the bes t 
fea tures of the PET and the 64 
and cleverl y uses them to crea te 
a powerful assembler in a ra ther 
small area of memory. Working 
with PAL is pure pleasure. In 
fact , worki ng with PAL is some
tinles easier than working \vith 
BASIC, especially considering 
some tricky featu res of the 64 
(sound, sprites, bitmapped 
graphics), since you ca n freely 
prog ram in bina ry or hexadeci
ma l and can use long, eight
character label s. 

Unlike several othe r as
semblers of compara ble ve rsa
tili ty, PAL is very simple to use. 
Traditional fragmentation of 
tasks has been eliminated: 
Editing, asse mbling, and testing 
can be done without repea ted 
loading and re loading. PAL co
exis ts a t all times with the BASIC 
environment, includ ing BASIC 
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aids, such as POWER or 
POWER64, Toolkit, o r BASIC 
Aid . PAL does not need special 
loade rs or editors-they are a l
ready built into the compute r. 

A Powerhouse 
PET's PAL fits into exactly 4K of 
memory and can be put on a 
ROM chip. The 64 PAL is a bit 
ove r 4K. It can also be put on a 
chip, perhaps o n a ca rtridge or 
some sort of adapter, since the 
64 lacks the free socke ts the PET 
has. RAM versions of PAL a re 
reloca tab le, either to the top of 
memo ry or to a place of yo ur 
choice. PAL can, in turn , create 
relocatable code a ttac hed to 
one BASIC line, such as 10 SYS 
·1234. As if this weren' t enough, 
the 64 PAL can crea te combined 
BASIC and machine language 
programs with mach ine lan
guage tra iling righ t after BASIC. 
It's a powerhouse. 

PAL also permits cus tom
izing. You may add opcodes if 
you wish, but eve ry thing I need 
is already built-in . 

PAL works with the IEEE 
and 154·1 serial di sk drives, bu t 
the 64 IEEE suppo rt depends on 
the link softwa re in the 64 (RTC
Link is OK). Many printers and 
other outpu t devices, such as 
printe rs on the User Port or 
modems, can be used. 

PAL syn tax is almos t identi-

ca l to the s tandard for the 65xx 
chips. Hence, Commodore as
sembler fil es ca n move to the 
PAL environment with little 
conversion . MAE assembler files 
are a bit ha rder to conve rt since 
they use nonstandard syntax, 
but Jim Strasma has w ritten a 
conversion to PAL program which 
is included in the package. 

PAL's expression eva lua to r 
is second to none; it fa r exceeds 
the MaS s tandard. PAL has no 
macro assembly feature . This is 
not a problem as needed routines 
ca n be merged v ia BASIC. 

PAL Commands 
The commands sup ported 

by PAL a re a ll MaS assemble r 
commands with provis ion for 
complex a rithmetic express ions 
within the operands. All com
mon nunleric modes are sup
ported , and their syntax follows 
the MaS s tandard . (Octa l is not 
included, but who needs it?) 
Th ree assig nment-type pseudo
ops a re: equal (ass ignment) , 
aste ri sk (program counter, label, 
and table definitions), and as
Signment of va lue to a variable 
for IF-GOTO commands. The 
pseudo-ops incl ude: ASC 
(strings in quotes), BYTE, 
WORD, FILE (for assembli ng 
mu ltisegment programs), IF and 
GOTO (conditional asse mbly), 
GTB (go to BASIC), SYS (func
tions as a BASIC SYS command), 
STM (se ts symbol table address 
for unusual configuraho ns), SST 
(saves symbol table fi les), LST 
(loads symbol table), EN D, BAS 
(on ly on the 64). The OPT 
pseudo-op has numerous forms. 
It dea ls with the di spositio n of 
object code (memo ry, file) and 
assembler output in forma tted 
form (screen, printer). It is a 
ve ry flex ible command. 

Special Ea se Of Editing 
Using PAL is convenient beca use 
PAL source files (the code you 
write) are BASIC fi les. Yo u write 
as if you were writing BASIC, 
only better. For ins tance, you 
ma y use long variable names, 



Program Your Own EPROMS

$99.50
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p- vie 20
► C64

► PET 64

PLUGS INTO USER PORT.
NOTHING ELSE NEEDED.
EASY TO USE. VERSATILE.

• Read or Program. One byte or

32K bytes!

OR Use like a disk drive. LOAD,

SAVE, GET, INPUT, PRINT, CMD,

OPEN, CLOSE—EPROM FILES!

Our software lets you use familiar BASIC commands to
create, modify, scratch files on readily available EPROM

chips. Adds a new dimension to your computing capability.

Works with most ML Monitors too.

• The promenade" C1 gives you 4 programming voltages,

2 EPROM supply voltages, 3 intelligent programming

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

switches. Your computer controls everything from software!

• Textool socket. Anti-static aluminum housing.

• Extension cable, cartridge PC boards, etc. at extra charge.

Some EPROM types you can use with the promenade'"
2758

2516

2716

27C16

2532

2732

27C32

2732A

462732P

2564

2764

27C64

27128

27256
68764

68766

5133

5143

2815*

2816"

'Denotes aieOncaliy i

X2816A1

52813"

48016P-

Call Toll Free: 800-421-7731

In California: 800-421-7748

Check or Money Orders.

NO COD'S. ^^Mi

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

the
'THIHKTAHK'

If you ve Beer using other

software with your Commodore

W, vou hane orobaDly learned

to compromise a lot! M3vDe you

tave even considered investing

in more expensive iwaware.

HolB cmYthlng arm trial

Commodore ««■ with eipiosive

lireoower as wen as oni-eeta

intellect1 flu you really neeo is

a mink Tank working for you.

Mirage concents software:

• ingeniously simnie to operate

- unrestrained "w neilBiltv

• Awesomely powerful

Miige concents 0 nogs 3 new

Definition to trie rjnraje Trunk-

Mirage Concepts'
Power Packed

software & Your
Commodore 641

Tank with tne introduction of

trie I r CDrrcanicn WORD FTOCE5SOT

and DATABASE manaceb programs

Togetner, they BuiidOio your

Commodore W" througn int

□ostacie .Aim fmoertlD easel

user conflaencs-onr.e youve

experienced mo simplicity and

raw-DOiver of Mirage Concepts

software /ou will never again

settle for less! Perfection is tne

only standard we tolerate ai

wirageConcepts Puta'Thlnk-

■"■.

jj* your aeiier forMWm

conceon word pnoctssoo ana

database VA-.ase* totnr Only

IM.9S exn

tCSCEAlEBlV=C!V'IlO-i CiUl (SOS, HI i CAII5CSVS iBXI EJ1-1 ill

POWERBYTEMENU

BUSINESS AND HOME
SOFTWARE

Commodore 64 -Vic 20
TRS Color-Adam

The Accountani $29.95

Accts. Rec./Pay. 26.95

Order Tracker 21.95

Business Inventory 21.95

TheBidder 18.95

Calendar-Dai a Base 18.95

Billing solver 21.95

Client Tickler 21.95

Vicky Calc. 14.95

Cash Flow 16.95

Linear Regression 18.95

Depredator 16.95

Bar Chart 9.95

Mortgage Calculator 9.95

Mortgage Comparer 9.95

P.E.R.T. My VIC 18.95

Amortizer 24.95

Taxman 18.95

Loan Repayer 12.95

Statistics 18.95

Phone Directory 12.95

NetWorth 56.95

Investments 14.95

Stock Ticker Tape 13.95
Profit Snaring Plan 18.95

Syndlcator 18.95

Mailman 12.95

Specify Cassette or D

Check, COD or Charge

Utility Bilis 14.95

Budgeting 15.95

Screen Dump 12.95

Calendar 16.95

Present Value 13.95

Checkbook 12.95

Home Budget 12.95

Home Inventory 12.95

CluoLister 16.95

Medical Records 16.95

Credit Cards 15.95

SuperShopper 12.95

Savings Accounts 13.95
Travel Time 13.95

TapeGeni 14.95

Tape Worm 14.95

Dear Diary 14.95

Mother's Recipes 12.95

Metric Brain 12.95

Track My Weight 14.95

Joggers Logger 14.95

Grade My Kids 16.95

Nuismatic Phanatic 16.95

Lightning Son 14.95

Goll Scorecard 14.95

Math A Magician 15.95

Temp. Converter 9.95

isk (Disk $5.00 Extra]

(Add$i 50Post.&Hdl.|

FREE CATALOG
Powerbyte Soilware

Box 579-905 Lorien Drive

Gwynedd Valley, Pa.19437

609-424-5435

Howtomakeyourcomputer
look as smart as it is.

Store it in a beautiful

piece of furniture specifi
cally designed for the

proper operation and

storage of your home

computer equipment.

• L'pper unit shelf adjusts

to most computers.

• Keyboard shelf at cor
rect typing height with

plenty of work surface.

• Monitor placement at

proper height and view

ing distance eliminates

fatigue.

• Lower unit shelves for

storage.

• Desk shelf swings up to

close off unit when not

in use.

• Compact design: 32"w

x 36"h x 24"d.

• Indestructible natural

oak or walnut wood-
grain finish.

• Ready to assemble with

only a screwdriver.

ONIY $149.00

To order call:

(206) 423-7524
Visa & MasterCard

accepted.

THE FURNITURE BYTE
P.O. Box 1757 9Judith Place Longview, WA 98632
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Program Your Own EPROMS 
~ VIC 20 
~C64 
~ PET 64 $99.50 
PLUGS INTO USER PORT. 
NOTHING ELSE NEEDED. 
EASY TO USE. VERSATILE. 

promenade 
_Dll C o ._ .... . ... , . ~. 

• Read or Program. One byte or 
32K bytes! 

." JASO>I ·'''H,'' I ~ ~ .. ", . . . ,. 
OR Use like a disk drive. LOAD, 

SAVE, GET, INPUT, PRINT, CMD, 
OPEN, CLOSE-EPROM FILES! 

Our software lets you use familiar BASIC commands to 
create, modify, scratch files on readily available EPROM 
chips. Adds a new dimension to your computing capability. 
Works with most ML Monitors too. 

• The promenade '" C1 gives you 4 programming voltages, 
2 EPROM supply voltages, 3 intelligent programming 
algorithms, 15 bit chip addreSSing, 3 LED's and NO 
switches. Your computer controls everything from software! 

• Textool socket. Anti-static aluminum housing. 
• Extension cable, cartridge PC boards, etc. at extra charge. 

• Some EPROM types you can use with the promenade '~ 
2758 
2516 
2716 
27C16 

2532 
2732 
27C32 
2732A 

462732P 
2564 
276< 
27064 

Call Toll Free: 800-421-7731 
In California: 800-421-7748 

27128 
27256 
6676< 
66766 

5133 
51 43 
2815" 
2816" 

X2816A' 
52813' 
48016P' 

Check or Money Orders. 
NO COD'S. c:::!iC 

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

'THIMKTAMK' 
II YOU ...... IIHn I/Slng QIMr 
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• ~ Un!( world"", for YOU. 
MIrlIQe conce:ol5 W/twJre: 
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• UNelm~ I.IWf nr.\tlltv 
• AWtlOl'lltlV I)OWrffUI "'''* COIICl!Ilts Dt1~' new 
otIInitICn l o meL1fn5t' "TIMk. 
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power Packed =0Af~=~ 

Software & Your ~~=g~;'" 
commodore 64'"! ~~:~~== 

p perlencrll tn. WTlPlldtv atlll 
r7WiIOWeI' Of Mlrwe ConcrOI:l 
sottware. tOIl WIII_ ~In 
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POWER BYTE MENU 
BUSINESS AND HOME 

SOFTWARE 
Commodore 64 - Vic 20 

TRS Color - Adam 
The Accounlal'li $29.95 Utlil ly BlHs 14.95 

How to make}Ol':l' OOIl1puter 
look as miart as it IS. 

Acc" . Rec./ Pay . 26.95 Budget ing 15.95 
Order Tracker 21.95 Screen Dump 12.95 
Businesslnventory 21.95 calendar 16.95 
The e idder 18.95 Present Value 13.95 
calendar-Data Base 18.95 Checkbook 12.95 
Bill ing solyer 21 .95 Home Budget 12.95 
Client Tickler 21 .95 Home Inventory 12.95 
Vicky calc . 14.95 CluDLlster 16.95 
Cash Flow 16.95 Medical Records 16.95 
Linear Reg ression 18.95 CredllCards 15.95 
DepreCiator 16.95 Super Shopper 12.95 
BarChart 9.95 SaYings Accounts 13.95 
Mortgage calcu lator 9.95 Travel Time 13.95 
MongageComparer 9.95 Tape Geni 14.95 
P.E.R.T. My VIC 18.95 Tape Worm 14.95 
Amortlzer 24.95 Dear Diary 14.95 
Taxman 18.95 Mother's Recipes 12.95 
Loan Repayer 12.95 Metric Brain 12.95 
Statistics 18.95 Track My Weight 14.95 
Phone Directory 12.95 Jogge(s Logger 14.95 
Net Worth 16.95 GradeMy Klds 16.95 
Investments 14.95 Nulsmallc Phanatlc 16.95 
Stock Ticker Tape 18.95 Llghln lng Sort 14.95 
ProlitSharlngPtan 18.95 Gol lScorecard \4 .95 
Syndicator lB.95 Math A Magician 15.95 
Mailman 12.95 Temp. Conyerter 9.95 

Speclly Cassella or Disk (Disk $5.00 Extra) 
Chack, COD or Charge (Add $1 .50 Post . & Hdt .) 

FREE CATALOG 
Pow.rbyt. Sollw.(. 

Box 579-905 Lorlan Drive 
Gwynedd Valley. Pa .• 19437 

609-424-5485 

Siore il in a beautiful 
piece of fumil ure specifi
cally designed for Ihe 
proper operation and 
slorage of your home 
computer equipmenl. 
• Upper unil shelf adjus~ 

to most computers. 
• KeYboard shelf al cor

rett ~]ling heighl w;lh 
plemy of wurk surface. 

• Monilor placemenl at 
proper heighl and view
ing dislance eliminates 
faligue. 

• Lower unit shelves for 
slOrage. 

• Desk shelf S\lings up 10 
close otT unit when not 
in use. 

• Compaci design: 32"11' 
x 36"h x 24"d. 

• Indestruclible nalural 
oak or walnullI'ood
grain finish. 

~rr~~~~~ffi~rn=::'l . Ready lO assemble wilh only a screwdriver. 
ONLY $149,00 

lb order call: 
(206) 423-7524 
Visa & Maslert:ard 
accepled. 

DIE FURNI11JRE BYfE 
P.O. Box 1757 9 Judith Place Longview, WA 98632 



multiple statements per line, com

ments within a line, and so on.

It prints out, neatly, one instruc

tion per line.

You use the computer's

resident screen editor to fix the

program and edit. You may also

use Toolkit, POWER, or BASIC

Aid to find things, replace them,

renumber the program, delete,

append—your familiar and use

ful commands are still valid.

The program is saved,

loaded, and listed as if it were a

BASIC program. This is conven

ient not only in editing, but

also in the transportability of

your programs.

You can assemble into mem

ory. Consequently, the program

is immediately available for use

or for testing with BASIC without

the gymnastics usually required

in other assemblers.

Jim Butterfield once de

scribed (COMPUTF!, August 1982)

the difficulties in fixing conven

tional assembly language: "The

test program must be thrown

out and the assembler loaded; a

new 'object' program must be

created. The clincher is...paper

work...the new program should

be version-numbered... a pro

gram listing should be gener

ated." Not so with PAL. PAL

elegantly solves such house

keeping headaches once and

for all.

PAL also permits assembly

to tape, disk, screen, or printer.

The output options can be

switched on and off during the

assembly. The flexibility is pretty

amazing. Object files can be

loaded via BASIC or Supermon

as normal program files.

Assembly to memory is fast.

Blink an eye and it's done. As

sembly to disk is also fast (I think

I got about 2000 bytes done in

close to 15 seconds).

The nominal size of PET in-

memory assembly is 1000 bytes.

I've done a bit over 2000 with no

problems at all. It depends on

how tight the source code is.

PAL can be used to assemble

huge programs—POWER, for
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instance. Chaining is used in the

process, and the number of

chained files is unlimited. There

are some limitations on moving

the program counter, and there

might be limits on the size of the

symbol table. It's all described in

the book. If you wish, the symbol

table, variables, and addresses

you used in writing the program

can be in a library on disk and

then it can be brought into the

assembly process, precooked.

This is one feature not available

to tape users.

PAL also provides a nice

expression evaluator. Expres

sions are not limited to the usual

plus or minus one. They permit

shifts, multiplication, and the

PET's normal logical functions.

Expressions can include modifi

cations to, and use of, the pro

gram counter (*). This is tricky,

but the explanation in the book

is meticulous.

Error trapping works well.

Each error message (9 syntax-

type and 12 housekeeping-type)

is clearly explained in the book.

Errors are shown on the screen,

full text, PET fashion, as in, for

example, BRANCH OUT OF

RANGE. Phase errors are handled

by one clever line of code, very

handy for people like me who

always mess up .byte statements.

In the event of an error,

PAL, for a bit of additional pro

tection, stuffs zeros (BRK) into

the code. Should you carelessly

try to use the bad code, you stand

a chance of surviving, since you

may land on a Break command.

Errors are not counted, a minor

nuisance.

Other Features

Several exotic commands are

included, such as adding your

own opcodes or going to BASIC

during the assembly process.

This is limited to some BASIC

statements, but has its place.

Conditional assembly is per

mitted by use of IF and GOTO

(renumberable). It is useful in

getting the PET to assemble a

bunch of repetitive instructions,

in skipping assembly of some

code, or in chaining a particular

file, depending on the result of

IF, for instance, a computer type.

Commodore 64 users get a

nice command thai permits in

cluding BASIC programs in the

assembled object code. A corre

sponding POWER64 command

permits immediate testing of

such code in a partition. If you

don't use POWER64 you can do

the same thing, but it is tricky to

set up. In any case, the source

code is never erased; you can go

back and edit anytime.

Other nice touches appear

throughout the system: Line

indentation is permitted, the

beginning and end (plus 1) ad

dress of the object program is

displayed, so you can save it via

the machine language monitor if

you wish.

On start-up, PAL changes

the top of memory pointer to

itself, conveniently, if (and only

if) the current top is higher than

PAL. Otherwise the system

setup is left alone. A nice touch.

I found no glitches after

using PAL for two years. Every

thing seems to work well. I dis

like only one thing: If I forget to

specify where to place the code,

it defaults to the tape buffer (PET)

or$C000 (64)—defaults I could

do without. I'd rather get an

error message.

Documentation

The PAL system is excellently
documented. Each command is

clearly described, and several

thoroughly annotated coding

examples will get you started.

The book itself is not a tutorial

text, but recommends sources

for learning machine language.

For adventurous people

who like to design and redesign

things, the key subroutines have

been documented. Their addres

ses, functions, and use of mem

ory locations are described. The

method of assembly is also

briefly described; it is important

to understand this process if you

wish to do strange things.

II/llltiple slnlell/eIlls per lil/e, com
ments within a line, and so on . 
It prints out, nea tly, o ne instruc
tion per line . 

You use the computer's 
resident screen ed itor to fix the 
program and edit. Yo u may also 
use Toolkit, POWER, or BASIC 
Aid to find things, replace them, 
renumber the program, delete, 
append-your fami liar and use
ful commands are still valid. 

The program is saved , 
loaded , and li sted as if it were a 
BASIC program. This is conven
ient not on ly in editing, but 
also in the transportability of 
your programs. 

You can assemble into mem
ory. Consequently, the program 
is immedia tely available fo r use 
or for testing with BASIC without 
the gymnastics usually required 
in other assemblers . 

Jim Butterfield once de
scribed (COMPUTE!, August 1982) 
the difficulties in fixi ng conven
tional assembly language: "The 
test program must be thrown 
out and the assemble r loaded; a 
new 'object' program must be 
created. The clincher is ... paper
work ... the new program should 
be version-n umbered ... a pro
gram listing should be gener
ated ." Not so with PAL. PAL 
elegantly solves such house
keeping headaches o nce and 
for all. . 

PAL a lso permits asse mbly 
to tape, di sk, screen, or printer. 
The output options ca n be 
switched on and off during the 
assembly. The fl exibility is pretty 
amazing. Object fi les can be 
loaded via BASIC or Supermon 
as normal program fil es. 

Assembly to memory is fast. 
Blink an eye and it's done. As
sembly to di sk is also fast (I think 
I got about 2000 bytes done in 
close to 15 seconds). 

The nominal size of PET in
memory assembly is 1000 bytes. 
I've done a bit over 2000 with no 
problems at all . It depends on 
how tight the source code is. 

PAL can be used to assemble 
huge programs-POWER, for 
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instance. Chaining is used in the 
process, and the number of 
chai ned fil es is unlimited . There 
are some limitations on moving 
the program counter, and there 
might be limits on the size of the 
symbol table . It 's all described in 
the book. If yo u wish, the symbol 
table, variables, and addresses 
you used in writing the program 
ca n be in a library on disk and 
then it can be brought into the 
asse mbly process, precooked. 
This is one feature not avai lable 
to tape users. 

PAL a lso provides a nice 
expression eva luator. Expres
sions are not limited to the usual 
plus or minus one. They permit 
shifts, multiplica tion, and the 
PET's normal logica l functions. 
Expressions ca n include modifi
ca tions to, and use of, the pro
gram counter (*). This is tricky, 
but the explanation in the book 
is meticulous. 

Error trapping works well. 
Each error message (9 syntax
type and 12 housekee ping- type) 
is clearly explained in the book. 
Errors a re shown on the screen, 
full text, PET fashion, as in , for 
example, BRANCH OUT OF 
RANGE. Phase errors are handled 
by one clever line of code, ve ry 
handy for people like me who 
always mess up .byte sta tements. 

In the event of an error, 
PAL, for a bit of additional pro
tection, stuffs zeros (BRK) into 
the code. Should you ca relessly 
try to use the bad code, you s tand 
a chance of su rviving, since you 
may land on a Break command . 
Errors are not counted, a minor 
nuisance. 

Other Features 
Several exotic commands are 
included, such as add ing your 
own opcodes or going to BASIC 
during the assembly process. 
This is limited to some BASIC 
sta tements, but has its place. 
Conditional assembly is per
mitted by use of IF and GOTO 
(renumberable). It is useful in 
getting the PET to assemble a 
bunch of repetitive instructions, 

in skipping assembly of some 
code, or in chaining a particul ar 
fil e, depending on the resu lt of 
IF, for instance, a computer type. 

Commodore 64 use rs get a 
ni ce command that pe rmits in
cluding BASIC programs in the 
assembled object code. A corre
sponding POWER64 com mand 
permits immediate tes ting of 
such code in a partiti on. If you 
don't use POWER64 you can do 
the same thing, but it is tricky to 
se t up . In any case, the source . 
code is never erased; you can go 
back and edit anytime. 

Other nice touches appea r 
throughout the system: Line 
indentation is permitted, the 
beginning and end (plus 1) ad
dress of the object progra m is 
displayed , so you ca n save it via 
the machine language monitor if 
you wish. 

On sta rt-up, PAL changes 
the top of memory pointer to 
itself, conveniently, if (and only 
if) the current top is higher than 
PAL. Otherwise the system 
setup is left a lone. A nice touch. 

I found no gli tches after 
using PAL for two yea rs. Every
thing seems to work well. I di s
like on ly one thing: If I forget to 
specify where to place the code, 
it defa ults to the tape buffe r (PET) 
or $COOO (64)- defaults I could 
do without. I'd rather get an 
error message. 

Documentation 
The PAL system is excellently 
documented. Each command is 
clearly described , and several 
thoroughly annotated coding 
examples will get you started . 
The book itself is not a tutorial 
text, but recommends sources 
for learning machine language. 

For adventu rous people 
who li ke to design and redesign 
things, the key subroutines have 
been documented. Their addres
ses, functions , and use of mem
o ry locations a re described. The 
me thod of assembly is also 
brie fly described; it is important 
to understand this process if yo u 
wish to do strange things. 
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Commodore 64:

Getting The Most

From It

BY TIM ONOSKO

The Commodore 64 is now yours to master

in this new, unique book for beginning users.
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Commodore 64!

• Simply and

clearly written

for first-time

computer users

• The perfect

companion for

learning the

essential skills in

BASIC program

ming, color graph

ics, sound, word

processing, and

games.

It's a necessary tool

for your Commodore 64!

1 983/320pp/paper/

ISBN 0-89303-380-4/D3804-4/$ 14.95

Advanced BASIC

Programming for the

Commodore 64 and

Other Commodore

Computers
BY MICHAEL RICHTER

This is the next step

for the user who

knows the "basics"

and wants to move

on to more ad
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A Note To Beginners

PAL is, in my opinion, ideally

suited for both the expert and

the beginner. It is friendly; it

needs no special editors or

loaders; it is superfast, and it

coexists with BASIC programs in

memory. It truly eliminates ed

iting and testing headaches.

And the multiple statements per

line option is efficient in more

than one way.

Anyone familiar with the

tiny assemblers in monitor ex

tensions such as Supermon; any

one who has gone through the

nasty experience of hand as

sembly; or anyone experienced

with machine language will find

PAL a pleasure to use and will

be unlikely to commit serious

errors.

Once vou have PAL, there

is little reason to use tiny as

semblers, except for small

patches or corrections. You w ill

never get away from Supermon,

though, as its disassembler fea

tures will always be needed,

unless, of course, you have the

rare capacity to write supercode

the first time around.

PET's PAL has been around

for a while. It has proven to be a

very nice assembler. PAL64 is

new and has extra features. PAL

is a very good buy, worth your

serious consideration.

PAL

Pro-Line Software, Ltd. .

755 The Queensway East, Unit S

Mtssissauga, Ontario L4Y-4C5

$99.95

Robot Runner For The Tl

Tony Roberts, Assistant Managing Editor

Games written in BASIC or Ex

tended BASIC for the Texas In

struments 99/4A computer some

times suffer from painfully slow

action. The microprocessor just

can't interpret BASIC fast

enough to maintain a proper

pace in an action game.

Moonbeam Software, how

ever, has found a way to solve

the problem in Robot Runner,

one of the company's recent

Extended BASIC releases. The

game has seven screens, each

requiring a slightly different

approach. The game progresses

quickly from one scenario to the

next, eliminating the boredom

that might set in if any one screen

had to be played for long

periods.

This multiple-screen ap

proach accomplishes several

things. For one thing, the pro

grammer can limit the possibilities

available at any given moment,

allowing tighter, and thus faster,

program loops. In addition, this

method also permits the pro

grammer to put the player
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through some very difficult, but

very short, game situations.

Taking Out Robot

Terrorists

It's the year 2600. The Organized

Robot Terrorist Society Against

Civilization (ORTSAC) plans to

send out its robots to conquer

the world. Your mission is to

guide your own android into the

heavily guarded ORTSAC head

quarters, find your way to the

Inner Chamber, and there con

front the five ORTSAC leaders.

At game's start, you find

yourself at the bottom of a six-

story building. Your goal, a

transporter cage, is at the top.

Your android must move from

floor to floor while avoiding the

Irata 004 Security Force Robots.

A yellow chute provides a short

cut to the transporter cage, but

to reach it, you'll have to run

directly toward one of the security

robots. Any mistake will be fatal.

When you reach the cage,

the scene shifts to screen two.

Your robot, in the cage, moves

across the top of the screen over

an acid pit. Before the cage

crashes into the far wall, the

robot must jump onto a small

ledge. Then he must jump again

onto a pod floating on the surface

of the acid. Timing the jumps is

important, but there's no time to

spare—an onrushing security

robot makes sure of that.

Should your jumps be suc

cessful, the next obstacle is a

long hallway guarded by six

groups of security robots. Scurry

through gaps in the robots' for

mation, take cover behind the

pillars, and strive for the ener-

gizer at the other end.

The Second Acid Test

Once through the hallway, you'll

face another acid pit test. As a

guard robot rolls toward you,

you must jump onto a floating

pod which will carry you to a

waiting elevator. And once on

the elevator, you must jump

again to an island in the center

of the acid pit.

Upon reaching the island,

you find yourself in a series of

crisscross corridors with three

groups of robots on patrol. Again

your goal is to reach an energizer,

but this time, once you put your

android in motion—there's no

place to hide. You'll have to fall

in between a couple of guard

robots, taking care to maintain

your distance. The problem is

that your android and the secur

ity robots travel at different

speeds.

The next challenge is the

final one before the dreaded

Inner Chamber. In a two-tiered

room filled with racing red auto

mobiles, the robot must leap car

after car, reach and climb a lad

der, then jump more cars before

clambering aboard the platform

that leads to ORTSAC's officials.

The Inner Chamber is where1

the battle is fought. It's where

you do what you've come to do.

You've used your skills of

locomotion to get this far, now

you must fight—and quickly. In

rapid succession, ORTSAC's
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PAL is, in my opinion, idea lly 
suited for both the expert and 
the beginner. It is friend ly; it 
needs no special edi tors or 
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than one way. 
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tiny assemblers in monitor ex
tensions such as Supermon; any
one who has gone through the 
nas ty experience of hand as
sembly; or anyone experienced 
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PAL a pleasure to use and will 
be unli kely to commit se rious 
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is little reason to use tiny as
semblers, except for sma ll 
patches or corrections. You w.Jl 
never get away from Supermon, 
though, as its disassembler fea
tures will always be needed, 
unless, of course, you have the 
rare capacity to write supercode 
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fo r a w hile. It has proven to be a 
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new and has extra features. PAL 
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Games written in BASIC or Ex
tended BASIC for the Texas In
stTuments 99/4A computer some
times suffer from painfully slow 
action . The microprocessor just 
can't in terpret BASIC fas t 
enough to mainta in a prope r 
pace in an action ga me. 

Moonbeam Software, how
ever, has found a way to solve 
the problem in Robot RllIlIler, 
one of the company's recent 
Extended BASIC releases. The 
game has seven screens, each 
requiring a slightly different 
approach. The game progresses 
quickly from one scenario to the 
next, eliminati ng the boredom 
that might set in if anyone screen 
had to be played for long 
periods. 

This multiple-screen ap
proach accomplishes several 
things. For one thing, the pro
grammer can limit the possibilities 
available at any give n moment, 
allowing tighter, and thus faster, 
program loops. In addition, thi s 
method also permits the pro
grammer to put the player 
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throug h some very difficult, but 
very short, ga me situa ti ons. 

Taking Out Robot 
Terrorists 
It's the yea r 2600. The Organized 
Robot Terrorist Society Aga inst 
Civilization (ORTSAC) plans to 
send out its robots to conquer 
the world . Your mission is to 
guide your own android into the 
heavil y guarded ORTSAC head
quarte rs, find your way to the 
1 nner Chamber, and the re con
front the five ORTSAC leaders. 

At game's start, yo u find 
yourse lf at the bottom of a s ix
s tory building. Your goa l, a 
transporte r cage, is at the top. 
Yo ur android must move from 
floo r to fl oor while avoiding the 
lra ta 004 Security Force Robots. 
A yellow chute provides a short
cut to the transporter cage, but 
to reach it, you' ll have to run 
directly toward one of the securi ty 
robots. Any mistake will be fatal. 

When you reach the cage, 
the scene shifts to screen two. 
Your robot, in the cage, moves 

across the top o f the screen over 
an acid pit. Before the cage 
crashes into the far wall , the 
robot must jump onto a small 
ledge. Then he must jump again 
onto a pod fl oa ting on the surface 
of the acid . Timing the jumps is 
important, but there's no time to 
spare-an onrushing security 
robot makes sure of that. 

Should yo ur jlllnps be suc- ' 
cessful, the next obs tacle is a 
long ha ll wa y g uarded by six 
groups of security robots . Scurry 
throug h ga ps in the robots' for
mation, take cover behind the 
pillars, and strive for the ener
gizer at the other end. 

The Second Acid Test 
Once through the ha llway, you' ll 
face anothe r acid pit tes t. As a 
guard robot rolls toward you, 
you must jump onto a floating 
pod which wi ll ca rry you to a 
wa iting eleva tor. And once on 
the elevator, you must jump 
aga in to an island in the cente r 
of the acid pit. 

Upon reaching the island , 
yo u find yourse lf in a se ries of 
crisscross corridors with three 
groups of robots on patro l. Aga in 
your goa l is to reach an energizer, 
but this time, once you put your 
android in motion-there's no 
place to hide. You'll have to fall 
in between a couple of gua rd 
robots, taking ca re to main tain 
yo ur d istance. The problem is 
that your android and the secur
ity robots travel at different 
speeds. 

The next chall enge is the 
final o ne befo re the dreaded 
Inner Chamber. In a two-tiered 
room fill ed with racing red auto
mobiles, the robot must leap ca r 
after car, reach and cl imb a lad
der, then jump more cars before 
clambering aboard the p la tfo rm 
that leads to ORTSAC's officials. 

The Inne r Chamber is w here 
the battle is fought. It's where 
you do what you've come to do. 
You've used your skills o f 
locomotio n to ge t this far, now 
you must fight- and quick ly. In 
rapid succession, ORTSAC's 
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______ NOW· ADVENTURES AND D&D FOR IBM·PC! 

~ -- (~ ~ ~ 

Aardvark Ac tion $o!{ware IS 
avail able al software re lallers 

everyw here If your local 
computer or software store 

doesn' l carry II · ask Ihem 
w hy not Dea ler InQUI/Ies 

Invi ted 

CATALOG SPECIAL send one 
doll ar for current catalog Receive 

BAG. IT. MAN ... Th is o ne feels so arcade like, you'll 
wan t 10 pul quarters In You'll be amazed and 
exci ted over th ree screens lull o f arcade sty le run . 
We have. bags o f gOld . elevators. rn rnesha fts . 
roili ng ca rts. and Iwo o f Ihe nastiest guards 
you'll see In a long lime. Ir ymg to protec t It alII 
All machine code w llh super color. excellent sound 
and con lfnuous action ana excl1·:menl 
Ava ilable on T AS-80C 32K C M064 
Stock:: 106 1 Tape 524 95 Disk $2995 

OS ANONYMOUS ThiS 
1$ one of OUI mosl delightf ul 
AdventUles You-ve been Invlled 10 a 
meeting of Paranoids Anonymous, 
but. of course, Ihey won'l lell you 
whele 11 15

' 
It all makes perfecl sense 

If you remember Ihe particular brand 
of nu l you ale dealing wllh You -II 
love thiS one 

Aval loble On TRS aOC·16K, T1I99 ·4A, 
VIC20· t3K. CMD64 

DUNGEONS OF DEATH 
a seriOus 0 & 0 type game lor 
up 10 6 players al a lime YOu 
ge' a choice of ra ce and 
character on screen mapping 
Of Ine maze a chance !O graN 
110m game to game and a 
15 page m anual ReQUires 

e)( lendcd baSIC on rR S·aOC 
Available On; TRS -aOC 16K. 
CMO 64 , VIC 20 13K, 
TRS ,SOC 32K Di ,k 
Stock 117001 , Tlpe 519 .96 , 

Di lk $2 4 .96 

ALSO ON IBM PC & MC 10 15k 

Slock "5090. Tape S19 95 , Disk $24 95 

also, s 1 00 cash ce rt l" c at e, .. ~g~O~O~d::...-,~:"::::'..!l-~_t::''''::;jf~.L 
towa rds next purchase r 

-
WIZARDS TOWER 
adventure IS played on a map o f 
fores t and dungeons Simiial m play 
to Quest It has dungeons and 
dragons and more Two to fIVe hour 
p laymg I1me. and d ifferent every 
time TR S·aOC and T1/99·4A leQulre 
eKtended baSIC 

Av.il.bl, On: TRS· BOC le K. C MO 64. 
VIC 20 13K . 1I/ 99 ·4A 

Stock .7010 , T,pe '19 .96 . O l, k 124 ,96 

ALSO ON IBM PC & M C 10 16 k 

PYRAMID our l ougheS t and mOSt 
m ll lgumg ad ven ture Ave rage time 
th rough Ihe pyra mld .s 50· 70 hOUfS 
Clues everywhele and some vel y 
Ingenuous problems ThiS one IS 
popular around the wOl ld 

Av, iltibl, On: TRS ·BOC leK. CMO 154 . 
v iC 20 13K, Tim .. Sinc;I,; •. TII 99 ·4", 

Sioek -S002 . hIM' '19 .96. 0 1 .. '24.911 

AlSO ON IBM PC & M C 10 16k 

TO OR DER : Send amount indicated plus $2 .00 shipping, pe r order. Include stock number. quantity delired and your preference of tape or 
dilk . Be lure to indicate tv pe of 'Vltem, amount of memory. etc . When uling charge card to order bV ma il. be lure to include expiration dete . 

CHARG'CARDS / VISA I 
WELCOME 

AARDVARK Aaitue 
1 -800-624-4327 

PHONE ORDERS ACCEPTED 
S:OO I .m . to S:OO p ,m. E.S.T .. MON·FRI 

2362 S. COMMERCE - WALLED LAKE. MI48088 -13131669·3110 

64 . TI / 99 . TIMEX· IBM·PC 



leaders descend upon you. Take

aim and shoot. You have only a

couple of shots at each, and as

soon as any one of them reaches

you, your mission is over—un

successfully over.

Running The Gamut

Again

Should you fail at any time

during this whole process, you

return to the beginning to try

again. Each time through, how

ever, things are slightly different.

The difference is speed. The

security robots are a bit faster, so

your robot must be more alert.

Sometimes he'll be forced to

jump even before his target has

come into sight.

The opening scene includes

the score, the high score, the

number of robots you have left,

and a counter for the number of

times you've started from the

beginning. Note the last statistic,

for each time through the game,

you must adjust your timing.

The first time through the

first screen, for example, it's

almost impossible to fail. The

third time through, however,

there can be neither error nor

indecision. One false step and

you're caught. The fourth time,

your progress is complicated by

invisible guard robots.

Documentation Oddities
The documentation for Robot

Runner is sketchy in places. It's

difficult to understand the de

scription of the seven scenes

until you've played them, and

the four-page instruction pam

phlet is embarrassed by a

number of misspelled words.

This is most startling in the dis

cussion of a "yellow shoot."

Eventually, you'll realize that

the writer is attempting to de

scribe a yellow chute.

There are some minor in

consistencies between the

scorekeepirrg as described and

the scorekeeping as programmed.

Basically, you earn a set number

of points each time you complete

a screen. After you've played a
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few times, you'll find your scores

remarkably similar game after

game. Additional robots are

awarded at 3,000 points and

10,000 points, and every 10,000

points thereafter.

The graphics in Robot Runner

are bright and colorful. The

screens are crisp and unclut

tered. The sound effects are

pleasant, and are a welcome

change from what I've come to

call "default TI sound effects"-

the silly sounds that come from

clumsy use of the noise generator.

Joystick Or Keyboard

The game is available on both

tape and disk in versions for

joystick or keyboard. I preferred

using the keyboard, which is

more responsive than the stiff TI

joysticks.

However, I did have some

difficulty with the cassette

keyboard version. The program

was inconsistent in detecting a

collision between the jumping

android and one of the pods

floating over the acid pit. It was

aggravating to see the robot float

right through the pod and end

up sizzling to a metal fragment

in the acid.

Precision collision-detection

is another problem area for TI

Extended BASIC. The collision

must occur at the time the pro

gram is executing the line con

taining the collision-detection

command. Tolerances can be

specified so that a near miss is as

good as a collision, and in most

cases in Robot Runner, collision

detection is fair, if a bit imprecise.

Though none of its seven

screens could stand alone as a

successful game, Robot Runner's

combination of challenges pro

vides a truly amusing game.

Robot Runner

Moonbeam Software

2 Bridge Street

Northampton, MA 01060 ~

$19.95 ®

Blue Max For Atari And

Commodore 64

Just when you thought shoot-

em-ups were passe, just when

you thought you'd played every

variation, along comes a game

that may make standard two-

dimensional eye/hand games

obsolete. Bob Polin's Blue Max

may well be the best action game

there is.

The comparisons to Zaxxon

are obvious. Both games feature

a diagonally scrolling three-

dimensional screen within which

the player controls an aircraft

that can shoot at air and ground

targets. Unlike Zaxxon, here you

pilot a 1915 biplane over a land

scape of roads, bridges, tanks,

and buildings.

It is World War I, and the

Germans will award the Blue

Max medal to any of their flyers

who can gun you down. The

Dan Gutman

plane banks and rolls, as in

Zaxxon, but even smoother—

you may be tempted to sway

your body into the turns. The

biggest problem with Zaxxon—

determining your ship's altitude—

has been solved in this game. The

background and shadow of the

plane make it very clear how

high you're flying. And, just for

good measure, you've got an

altimeter gauge. What Zaxxon

pioneered, Blue Max perfected.

The Complexity Ot An

Adventure Game

If Blue Max merely improved on

Zaxxon, it would not be such an

outstanding game. What makes

Max so special is that it does

what no other shooting game

has done before. You don't just

fire away until your thumb gets

leaders descend upon you. Take 
aim and shoot. You have only a 
couple of shots at each, and as 
soon as anyone of them reaches 
yo u, your mission is ove r- un
successfull y ove r. 

Running The Gamut 
Again 
Should you fail at any time 
during thi s w hole p rocess, yo u 
return to the beginning to try 
aga in. Each time through, how
ever, things a re slightly differen t. 
The d iffe rence is speed . The 
security robots a re a bi t fas ter, so 
yo ur robot mu st be more a lert. 
Sometimes he' ll be forced to 
jump even before his target has 
come into sight. 

The opening scene includes 
the score, the high score, the 
number of robots you have left, 
and a counter fo r the number of 
times you've sta rted from the 
beginning . No te the las t sta tistic, 
for each time th rough the game, 
you mus t adjust your timing. 

The first time th rough the 
first screen, for exa mple, it's 
almost imposs ible to fai l. The 
third time th rough, however, 
there can be ne ithe r error nor 
indecision. One false step and 
you' re caugh t. The fourth time, 
yo ur p rogress is complica ted by 
invisible guard robo ts . 

Documentation Oddities 
The documenta ti on for Robol 
RlIIlIIer is sketchy in places. It's 
difficult to unders tand the de
scription of the seven scenes 
until you've played them, and 
the fo ur-page instruction pam
phlet is embarrassed by a 
num ber of misspell ed wo rd s. 
This is most sta rtling in the di s
cussion of a "yellow shoo t. " 
Eve ntuall y, you' ll rea li ze tha t 
the writer is attempting to de
scribe a ye llow chute. 

There are some minor in
consistencies between the 
scorekeeping as described and 
the scorekeeping as progra mmed . 
Basica lly, you earn a set number 
of poin ts each time you complete 
a screen. After you've p layed a 
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few times, you' ll find yo ur scores 
remarkably similar ga me afte r 
ga me. Additional robots are 
awarded at 3,000 points and 
10,000 points, and eve ry 10,000 
points therea fter. 

The graphics in Robol Rllllller 
are brigh t and colorfu l. The 
screens are cri sp and unclut
tered. The sound effects a re 
p leasant, and are a welco me 
change from w ha t I' ve come to 
ca ll "default TI sound effects"
the silly sounds that come from 
clumsy use of the noise generator. 

Joystick Or Keyboard 
The game is available on both 
tape and disk in versions fo r 
joystick or keyboa rd . I prefe rred 
using the keyboa rd , w hich is 
more responsive than the stiff TI 
joysticks. 

However, I did have some 
difficulty w ith the casse tte 
keyboard version . The program 
was inconsisten t in de tecting a 

collis ion between the jumping 
android and one of the pods 
floa ting over the acid pit. It was 
aggrava ting to see the robot float 
righ t through the pod and end 
up sizzling to a metal frag ment 
in the acid. 

Precision co llision-de tec tion 
is anothe r problem area for TI 
Extended BASIC. The collision 
must Occur at the time the pro
gram is executing the line con
ta ining the co ll ision-detecti on 
command . Tolerances can be 
specified so tha t a nea r miss is as 
good as a colli sion, and in most 
cases in Robol Rllllller, colli sio n 
detecti on is fair , if a bit imprecise. 

Though none o f its seven 
screens could s tand a lone as a 
successful ga me, Robot Rlll lller's 
combination of cha llenges pro
vides a truly amusing ga me. 
Robot Runner 
MO~I/beam So/titmn! 
2 Bridge Street 
Northall/ptoll, MA 07060 
$J9.95 

Blue Max For Atari And 
Commodore 64 Dan Gutman 

j ust when you thought shoot
em-ups were passe, just when 
you thought you'd played every 
varia tion , along comes a game 
tha t may make s tanda rd two
dimensional eye/hand games 
obsole te . Bob Polin 's Bille Max 
may well be the best action game 
there is. 

The comparisons to Zaxxoll 
a re obvious. Both games fea ture 
a diagona lly scrolling three
dimensional screen within w hich 
the player controls an aircra ft 
tha t can shoot at a ir and ground 
targets. Unlike ZaxxolI, he re you 
pilot a 1915 biplane over a land
scape of roads, bridges, tanks, 
and bui ldings. 

It is World War I, and the 
Germans will awa rd the Blue 
Max medal to any of their fl yers 
w ho can gun you down. The 

plane banks and roll s, as in 
ZaxxolI , but eve n smoothe r
you may be tempted to sway 
your body into the turns. The 
bigges t p roblem with ZaxxolI
determining your ship's alti tude
has been solved in this game. The 
background and shadow of the 
plane make it ve ry clear how 
high you' re fl ying. And, just fo r 
good measure, you've got an 
altimeter gauge. What Zaxxol1 
pioneered, Blue Max perfected . 

The Complexity Of An 
Adventure Game 
If Bille Max merely improved on 
Zaxxo l1 , it would not be such an 
outstanding ga me. What makes 
Max so special is that it does 
what no other shooting game 
has done before. You don't just 
fire away until your thumb ge ts 



Will This Happen

to You? i

NOT IF YOU BUY YOUR PRINTER

FROM...

After reading this issue of Compute, you are now fully aware of the

many outstanding printers on the market today. But what you might

not be aware of is that the printer you like best might not be compat
ible with your computer and software. (The picture above is a good

example of printer incompabi I ity). At the Printer Store, we specialize

in printers, so our experienced professional staff can help you

choose the right printerforyour personal and business needs. If you

want the Best Value, Low Price, Product Availability, and Support,

call the Printer Store and ask us about:

• FREE TECHNICAL CONSULTATION

• FULL AFTER SALE SUPPORT

• FULL FACTORY AUTHORIZED SERVICE

DOT MATRIX printers LETTER QUALITY printers
EPSON SERIES

FX 80 S CALL

FX 100 S CALL

GKIDATA SERIES

82A $ CALL

83A S CALL

92A S CALL

93A S CALL

84 (parallel) S CALL

C. ITDH SERIES

8510 Prowriter S 395

Prowriter II $ CALL

New! Banana S 239

IDS SERIES

Microprism 480 S CALL

Prism 80 $ CALL

Prism 132 S CALL

GEMINI SERIES

Gemini 10X S CALL

Gemini 15X .? $ CALL

NEC 8023 S 419

Toshiba P 1350 S 1750

BROTHER SERIES

HR-1 (parallel) S CALL

HR-1 (serial) S CALL

HR-15 S CALL

C0MREX SERIES

CR-1 (parallel)

CR-1 (Serial)

CR-2

S 795

S 865

S CALL

C. ITOH SERIES

F-10 40CPS $ CALL

F-10 55 CPS S CALL

Juki 6100 S CALL

Daisywriter 48K S CALL

NEC SERIES

3510 S CALL

3530 S CALL

3550 S CALL

7710 S CALL

7730 S CALL

NEC Accessories S CALL

We carry a full line of Cables and Accessories

Call (714) 241-0701 and ask us about.. .

C. ITOH 8510

Prowriter

• 120 CPS-1.3K Buffer-144x60 dots 1 inch

Nx9 dot matrix - Proportional Spacing - 8 Character

sizes - 5 unique alphabets - Greek character set -

Graphic symbols - bi-directional, logic-seeking -

Adjustable tractors - Single-sheet friction feed -

Vertical & horizontal tabbing.

C. ITOH 8510 Prowriter List $795 $ 395

BROTHER

HR-15

• 13 CPS - Bi-directional - Super & Subscript

• 10, 12. 15 and Proportional Spacing Pitch

• Optional Tractor, Sheetfeed and Keyboard

Parallel

Serial. .

S CALL

S CALL

INTERFACE EQUIPMENT

Apple Dumpling S 145

Grappler Plus $ CALL

Complete stock of Epson Accessories... S CALL

Custom Printer Cables for Apple. Atari. IBM

TRS-80 S CALL

Printer Stands, large .....$ 95

Printer Stands, small S 25

Printer Ribbons S CALL

Printer Sound Enclosures S CALL

Vic 20/Comm. 64 Interface S CALL

1) LOW PRICES

2) SAME DAY SHIPPING

3) FREE TECHNICAL SUPPORT

4) FULL SERVICE OPTION

THE

PHONE REBATE

Printer

We are so confident of our LOW PRICES and SUPPORT thai we

are going lo ask you to make the initial investment by calling

us. In return, when you buy your printer from us. we will -Qbafe

the cost of your call and deduct it from your invoice.

HOW TO 0HDER:Oui phone Iinesareopen1rom8a m to6pm PST. Monday-
Friday We accep! VISA. MASTERCHARGE (a! ,io extra charge), personal
checks lake two weeks lo clear COD's accepted Same-day shipment on
order solaced before 1 p.m. Manufacturers warranty applicable on all equip
ment. Prices subject to change

STORE - 2720 S. Harbor Blvd., Suite E, Santa Ana, CA 92704 The Primer Stare. 1983
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-After reading this issue of Compute, you are now full y aware of the 
ma ny o utsta ndin g pr inte rs o n the market today. But what you might 
not be aware of is that the printer yo u like best mi ght not be compat
ible with your computer and software. (The picture above is a good 
example of printer incompabi lity). At the Printer Store, we specialize 
in p rinters, so our experienced professional staH can help you 
choose the right printe r fo r your personal and business needs. If you 
wa nt the Best Value, Low Price, Product Availability, a nd Support, 
call the Printer Sto re and ask us about: 

• FREE TECHNICAL CONSULTATION 
• FULL AFTER SALE SUPPORT 
• FULL FACTORY AUTHORIZED SERVICE 

DOT MATRIX PRINTERS 
EPSON SERIES 

FX 80 .. . . . . . . .. . ... $ CAll 
FX 100 .... . .. $ CAll 

OKIDATA SERIES 
82A . . . $ CAll 
B3A . . . . . . . . . . .. $ CAll 
92A.. . .... . . . . . •.... $ CAll 
93A . . . . . . . .. . . . • .... $ CAll 
B4 (parallel) ............ S CAll 

C. ITON SERIES 
B5 t 0 Prowriler. 
Prowriter II .. 
New! Banana . 

IDS SERIES 

... $ 395 
... $ CAll 
. ... $ 239 

Microprism 4BO ....... " $ CAll 
Prism BO ..... . ........ $ CAll 
Prism 132 .. $ CAll 

GEMINI SERIES 
Gemini lOX $ CAll 
Gemini t 5X . . . . . . . . . $ CAll 

NECB023 . .............. $4 19 
Toshiba P 1350 ............ $ 1750 

LETTER QUALITY PRINTERS 

BROTNER SERIES 
HR· l (parallel) ......... $ CAll 
HR'1 (serial) . . . .. S CAll 
HR ·t 5 . . . . . . . . . .. S CAll 

COM REX SERIES 
CR·t (parallel) .. ... . ... . . $ 795 
CR·l (Seria l).. .. . . ... $ B65 
CR·2 ................. S CAll 

C. ITON SERIES 
folO 40 CPS ........... $ CAll 
folO 55 CPS ........... $ CAll 

Juki 6100 ........ . $ CAll 

Oaisywriler 48K . . . . $ CAll 

NEC SERIES 
3510 .......... .. ..... $ CAll 
3530 ...........• . .... $ CAll 
3550 ............ .. ... $ CAll 
7710 ........ . .. . . .... $ CAll 
7730 ... . $ CAll 

NEC Acc",sorl es $ CAll 

We carry a full line of Cables and Accessories 

Call (714) 241-0701 and ask us about. , 

C. ITOH 8510 ~ ~ 

I~-i!~ii--~-~. Prowriter 111 
. 120 CPS - 1.3K Buffer - 144x60 dots 1 inch 

Nx9 dot matrix - Proportional Spacing - 8 Character 
sizes - 5 unique alphabets - Greek character set -
Graphic symbols - bi-directional. logic-seeking -
Adjustable tractors - Single-sheet friction feed -
Vertical & horizontal tabbing. 
C. ITOH 8510 Prowri!er .. .. . Lis! $795 $ 395 

BROTHER 
HR·15 

• 13 CPS ' Bi-direclional - Super & Subscript 
• 10. 12. 15 and Proportional Spacing Pil ch 
• Optional Tractor. Sheetfeed and Keyboard 

Parallel ............... ... ..... S CAll 
Serial ......................... S CAll 

INTERFACE EQUIPMENT 

Apple Dump ling . .................. .. $ 145 
Grappler Plus. . . . . . . . . . . .. .. $ CAll 
Complete stock of Epson Accessories. S CALL 
Custom Printer Cables for Apple. Atari. IBM 

TRS'SO ............... ~ ....... $ CAll 
Prinler Siands. large ..... ....... ..... S 95 
Printer Siands. small .. ...... . ... ..... $ 25 
Prinler Ribbons. . ..... ..... $ CAll 
Printer Sound Enclosures ............ S CAll 
Vic 20 lComm. 64 Inlerface . . ... . S CAll 

I) lOW PRICES 
2) SAME OAY SHIPPING 
3) FREE TECH NICAL SUPPORT 
4) FUll SERVICE OPTION 

PHONE REBATE We are so confident of our LOW PRICES and SUPPORT that we ~~I~a~D W~~~c~~; ~~gA~ ~:~~E~~~nR~~~a~~l~ e~~~Pc~al~I- ~~~~~ii 
THE are going to ask you to make the imtial investment by calling Chetks take two weeks to cleal COO·s accepted Same-day ShIpment on 

US. In return. when you buy your printer from us. we will' pbate orders placed belole 1 p m Manulacturer's warramy applicable on all equIp· Pr inter the cost of your call and deduct it from your invoice. ment PI Ices subject to change 

STORE - 2720 S. Harbor Blvd., Suite E , Santa Ana, CA 92704 • The Printer Storc. 1983 



No Matter What

Type of Computer

You Own,

This Book Will Get

You On-Line

TODAY!

THE UNDERGROUND BULLETIN BOARD

WORKBOOK AND GUIDE

FIRST TIME BETWEEN TWO COVERS

'83-'84 EDITION

[Periodic Updates]
INCLUDING: A Blitz Course In Telecom

puting. Complete Information On Com

puter Bulletin Boarding with Special Em

phasis on Public Domain Systems:

• What They Are.

• Kinds of Information Available.

■ How To Get Yours Free.

■ Step-by-Step Guide

To Get You Started

HOOKING IN Immediately.

• Buyers' Guide To Modems.

PLUS: Over 400 verified listings.

Periodic Updates. On-line Logbook.

Electronic Mail Address Book.

$14.95p.p. Make checks payable to:

ComputerFood Press
DIV. OF COLTRANE& BEACH

31754 Foxfield Drive

Westlake Village, CA 91361

Phone Number: (213) 462-0888

Please Send

Enclosed is S

NAME

ADDR

CITY

STATE

CARD #

Signature __

copies.

ZIP.

Expires

Send To:

ComputerFood Press
DIV. OF COLTRANE& BEACH

P.O. BOX 6249

Westlake Village, CA 91359

Visa and MasterCard Accepted

sore. There's a lot of work to be

done—bridges, tanks, and

enemy planes are all destroyed

in different ways. Your instru

ment panel tells you how much

fuel you've got, how many

bombs remain, the speed, al

titude, wind, approaching

enemy planes, and any damage

to your aircraft. This control

panel is not just for show: You

have to use it to succeed. In fact,

you have to use it to take off.

This kind of complexity is usually

found only in adventure games.

So adventure game fans as well

as arcade game buffs will ap

preciate it.

At the same time, Blue Max

is not so complicated that it over

whelms. Defender is a great de

fensive game, but so much hap

pens onscreen that a lot of people

experience stimulus overload.

Since Blue Max is mainly an of

fensive game, you don't have to

be constantly on edge for that

next assault. There is actually

very little shooting at you. So

you can look over the side and

enjoy the scenery a bit—bomb a

few bridges here, strafe a few

tanks there. And if you miss,

don't worry about it. There will

be more bridges and tanks down

the road.

Bombing is accomplished

by hitting the fire button and

pulling down on the stick at the

same time. This takes some

getting used to, especially when

you consider that pulling down

also causes your plane to dive.

Realistically, pilots in World War

I did not have sophisticated

bomb site techniques.

In Blue Max, you have to

drop bombs before you reach

your target, depending on your

location and altitude. It's similar

to the way a quarterback has to

"lead" his receiver with the ball.

The initial frustration is offset by

satisfaction as you gain control

later in the game.

Perhaps the toughest part of

the game involves periodically

landing your plane to refuel and

make repairs. First a tone

sounds, indicating you are ap

proaching a friendly runway,

and you'd better go for it or you'll

run out of fuel before you see

another one. Then you've got to

quickly descend to 25 feet and

press the fire button to lower

your landing gear. A blue L on

the control panel indicates it's

safe to land. You position your

self over the runway and touch

down. You want the first half of

the runway; otherwise, you

won't be able to build up enough

speed to take off again. If this all

sounds easy, wait until you crash

and burn the first ten times.

Graphics And Sound

As for technical qualities, Blue

Max is good to very good. The

graphics are crisp and colorful.

The screen lights up with explo

sives as you strafe a row of tanks.

Little cars and trucks drive over

the bridges, and when you bomb

the bridges, chunks of it blow

up, not the whole bridge. The

sound is mostly explosions, but

even here attention has been

paid to the detail. Bombs

dropped on the ground blow

up, but the ones that hit the

water make a splashing noise.

There is also a jaunty rendition

of Hail Britannia between games.

My complaints with Blue

Max are nitpicking. I wish there

was a little more variety to the

scenery instead of the endless

military suburbia of bridges,

tanks, factories, and more

bridges. There should be some

sort of ultimate goal. Though

you can enter an enemy city if

you survive and hit four specific

targets, only top-of-the-line

players will ever see it. And the

"city" is not that different from

the rest of the countryside.

But again, these are small

quibbles about a great game.

Blue Max is head and shoulders

above other shooting games.

Blue Max

Synapse Software

820 Coventry Road

Kensington,'CA 94707
(415)527-7751 *.

$34.95 U

No Matter What 
Type of Computer 

You Own, 
This Book Will Get 

You On-Line 
TODAY! 

UNDERGROUND BULLETIN BDAIRD I 
WORKBOOK AND GUIDE 

FIRST TIME BETWEEN TWO COVERS 
'83 - '84 EDITION 

[Periodic Updates J 
INCLUDING: A Blitz Course In TeleCom
puting . Complete Information On Com
puter Bulletin Boarding with Special Em
phasis on Public Domain Systems: 

• What They Are. 
• Kinds of Information Available. 
• How To Get Yours Free. 
• Step-by-Step Guide 

To Get You Started 
HOOKING IN Immediately. 

• Buyers' Guide To Modems. 
PLUS: Over 400 verified listings. 
Periodic Updates. On-line Logbook. 
Electronic Mail Address Book. 

S14.95 p.p. Make checks payable to: 

ComputerFood Press 
DIV OF COLTRANE & BEACH 

31754 Foxfield Drive 
Westlake Village, CA 91361 

Phone Number: (213) 462-0888 

---------------Please Send copies. 

Enclosed is S 
NAME __________________ ___ 

ADDR. __________________ _ 
CITY ____________________ _ 

STATE ___ ZIP __________ _ 

CARD # ___________ Expires __ 

Signature __________________ _ 

Send To: 

ComputerFood Press 
DIV. OF COLTRANE & BEACH 

P.O. BOX 6249 
Westlake Village, CA 91359 
Visa and MasterCard Accepted 

El 

sore. There's a lot of work to be 
done-bridges, tanks, and 
enemy planes are all destroyed 
in different ways. Your instru
ment panel tells you how much 
fuel you' ve got, how many 
bombs remain , the speed , al
titude, wind , approaching 
enemy planes, and any damage 
to your aircraft. This control 
panel is not just for show: You 
ha ve to use it to succeed. In fact, 
you ha ve to use it to take off. 
This kind of complexity is usually 
fo und only in adventure ga mes. 
So adven ture ga me fans as well 
as arcade ga me buffs will ap
precia te it. 

At the same time, Blue Max 
is not so complicated that it over
whelms. Defellder is a great de
fensive game, but so much hap
pens onscreen that a lot of people 
experience stimulus overload. 
Since Bille Max is mainly an of
fe nsive ga me, you don' t have to 
be constantly on edge for that 
next assa ult. There is actually 
very little shooting at you. So 
yo u can look over the side and 
enjoy the scenery a bit-bomb a 
few bridges here, strafe a few 
tanks there. And if you miss, 
don't worry about it. There will 
be more bridges and tanks down 
the road. 

Bombing is accomplished 
by hitting the fire bu tton and 
pulling down on the stick at the 
same time. This takes some 
getting used to, especia lly w hen 
yo u conside r that pulling down 
also causes your plane to dive. 
Realistically, pilots in World War 
I did not ha ve sophis ticated 
bomb s ite techniques. 

In Blue Max, you have to 
d rop bombs before you reach 
yo ur target, depending on your 
location and altitude. It's simila r 
to the way a quarterback has to 
" lead" hi s receive r w ith the ball . 
The initial frustration is offset by 
sa tisfaction as you ga in control 
later in the game. 

Pe rhaps the toughes t part of 
the game involves periodically 
landing your plane to refuel and 
make repai rs. First a tone 

sounds, indicating you are ap
proaching a fri end ly runway, 
and you'd better go for it or you' ll 
run out of fuel before you see 
another one. Then you' ve got to 
quickly descend to 25 feet and 
press the fire button to lower 
your landing gear. A blue L on 
the control panel indicates it's 
safe to land . Yo u position your
self over the run way and touch 
down. You want the first half of 
the runway; otherwise, you 
won't be able to build up enough 
speed to take off aga in . If this all 
sounds easy, wa it until you crash 
and burn the first ten times. 

Graphics And Sound 
As for technica l qualities, Bille 
Max is good to very good. The 
graphics are cri sp and colorful. 
The screen lights up with explo
sives as you strafe a row of tanks. 
Little cars and trucks drive over 
the bridges, and when you bomb 
the bridges, chunks of it blow 
up, no t the whole bridge. The 
sound is mostly explosions, bu t 
even here a ttention has been 
paid to the detail. Bombs 
dropped on the ground blow 
up, but the ones tha t hit the 
wa ter make a splashing noise. 
There is also a jaunty rendition 
of Hail Brita/II/ia between games. 

My complai n ts w ith Bille 
Max are nitpicking. I wish there 
was a li ttle more va riety to the 
scenery instead of the endless 
military suburbia of bridges, 
tanks, factories, and more 
bridges. There should be some 
sort of ultimate goal. Though 
you can enter an enemy city if 
you survive and hit four specific 
targe ts, on ly top-of-the-line 
players will ever see it. And the 
"city" is not that differen t from 
the rest of the countryside. 

But aga in, these are small 
quibbles about a grea t game. 
Blue Max is head and shoulders 
above other shooting games. 
Blue Max 
Synapse Software 
820 Covent ry Road 
Kellsington , CA 94707 
(415) 527-7751 
$34.95 



AATARI «

600XL CALL

800XL CALL

1200XL $409*
'Reflects $100 Atari Rebate

1050 DRIVE $335

1025 PRINTER $399

1020 COLOR PTR $219

1027 PRINTER . $279

1010 RECORDER $72

MICBOBITSINFC .. . $76

80 COLUMN BD ... , $Z49

TECHNICAL NOTES JZ5

REAL TIME CLK $38

810 DHIVE $419

DRIVES

ASTRA 1620

RAMA 1000

PERCOM 88-S1

PERCOM 40-S1

PERCOM40-S2

PERC0W44-S1

PERCOM 44-S2 .

$469

$295

$298

$41 a

$718

$510

$929

MEMORIES

48KRAM|INTEC) ..

64KRAM(INTEC) .

48K RAM (MOSAIC)

64K RAM (MOSAIC)

128K RAM DISK ...

32K RAM (MOSAIC)

. $95

$119

$109

$145

$299

$68

SPECIALS
Gemini 15X Printer $399

Axiom AT-100 Printer {with interlace $229

Astra Double Density Dual Drive $469

Rana 1000 Drive $319

Bit-3 80 Column Board $245
Mannesmann Talley 16OL Printer $589

Atari 400 Keyboard (In Home) $35

Programmer Kit .. S48 Entertainer Kit - -. S64

WicoJoystick ... $23 WicoTrackball ... $49

1620
DISK DRIVE SYSTEM

MORE FOR YOUR HONEY

DOUBLE OR SINGLE DENSITY

TWO DRIVES

SPECIAL $469

ATARI SOFTWARE
ADVENTURE INT'L

Adv. 1-12 each (C) ..
Preppie(CID)

Preppie II (C/D) ....

Dlskey(D)

Sea Dragon (CD) . .

APX
Eastern Front (CD)

747 Land Sim. {C/D)

Fig-Forth (C)

ATARI INC.
Microsoft Basic II (R)

Mickey in Great
Outdoors (C/D) ...

Paint (D)

Speed Reading (C) ..

Qix(R)

Dig Dug <R)
Atari Writer (R)

Donkey Kong (R)
Time Wise (D)

Visicalc(D)
Juggles House (CD)

Juggles Rnbw(C/0) .

Pilot (Home)
Galaxian

Delender

ET
Microsoft Basic (D) .

Macro ASS. & Edit (D)
Assembler Edilor(R)

Basic Cartridge (R) ..

PacMan(R)
Centlpede(R)

Caverns of Mars (D) .
Star Raiders (R)

Conv. Lang. Ea. (C) ..
Music Composer |R) .

Super Breakout (R) . .
My First Alphabet (D)

Prog.2 43(ea.HC) ...

Word Processor (D) .
Pilot (Educ.)

Touch Typing (C) ...

Home File Mngr (D) .

.$18

. S20

. 523

. $33

. $23

.$23

. $17

. $30

. $62

. $36

. $30

. $54

. $30

. $30

. $68

. $30

. $23

$139
. $22

. $22

. $55

. $30

- $30
. $34

. $62

. $62

. $42

. $45
. $30

. $30
. S28

. $30

. $42

. $31

. $26

. $26

. $21
$102
. $92

. $19

. $36

AUTOMATED SIMUL.

HeIlttreWarrior(&D) . $27
Kng Arthr's Heir (C/D) $20

Invasion Orion (C/D) . . $17
Temple of Aps. (C/D) . $27

StarWarrior(C/D) $27
Dragon's Eye(D) $20

Crush Crumble{C/D} .$20

AVALON HILL

VC(D) $17
B-1 Nuc. Bomber (C) .. $12

Legionnaire (Cl $23

BRODERBUND
Sky Blazer (D) $22

BankSt.Wfiter(D) ... $46
A.E. (D) S23

Arcade Machine (D) ..$39
ChopHfter(D) $23

CBS

Mountain King (R) ... $27
Boulders &Bombs(R) $27

Krazy(each) $34

CONTINENTAL SOFT.

Home Accountant (D) $46
Tax Advantage (D) ... $39

DATASOFT

Text Wizard (D) $65

Graphic Master(O) ... $27
Micro Painter (D) $23

Lisp Interpreter (O) ... $79

Graphics Gen.(D) $17
Basic Compiler (D) ...$65
Zaxxon (C/D) $27

DON'T ASK

Sam (O)

P.M. Animator (D)

Teleiari (D)

.. $39

.. $23

..$27

EDU-WARE
PrisonHrll(D) $27

Spelling Bee(D| .... $27

Compu-Read(D) ... $20

Compu-Math Fr.(D) . . $27
Compu-Math Dec.(D) . $27

EDUCATIONAL SOFT.

Tricky Tutorial

1,2,3 or 4 (C/D) $15

Tricky Tutorial
5.6or7(C/D) $22

INFOCOM

Suspended(D) $34

Zorkl. II or III (D) S27

Starcross(D) $27
Deadline (D) $34

JV SOFTWARE

Jrny to Pints (C/D) .... $20
Action Quesl (C/D) ... $20

Ghost Encount.lC(D) $20

LJK
Letter Perfect (D) .... $74

Dala Perfect (D) $74

ON-LINE

Ultima II (D) $39
Marauder(D) $23

LunarLeeper(O) $20

Wiz 8 Princess (D) ... $22
Frogger(CZD) $23

Crosslire(R) $23

OPTIMIZED SYSTEMS

C-65(D) $58
Bug-65{D) $23

Max-65(D) $58
BasicA+ (D) $58

ROKLAN

Gorf(D) $27
Gorl (R) $30
Wizard ol Wor(D) $27

Wizard olWor(R) .... $30

SIRIUS

Alpha Shield (R) $27
Wavy Navy (D) $23

Bandits (D) $23

SPINNAKER

Snooper Troop 1,2 (D) . $30

Kindercomp(D) $20

Rhymes & Riddles (D) S20

Hey Diddle Diddle (□) . $20
SrchAmzngThngs(D) $27
Story Machine (D) .... $23

Face Maker (D) $23

STRATEGIC SIM.
Cosmic Balance (D) ..$27

Cosmic Balance II (D) $27

Tigers In Snow (C/D) .. $27

BatIleofShiloh(C/D) . $27
Battle of Norm. (C/D) . $27

Galactic Gladialor(D) $27

Cytron Masters (D) ... $27

SYNAPSE SOFTWARE
FlleMngr800+ $65

Protector II (D)$23(R)$29
Shamus ... (D)$23(R)$29

Fort Apocalypse (C/D) $23
Shamus II (C/D) $23
Necromancer (C/D) ... $23

Pharoh'a Curse (C/D) .$23

THORN EMI

Soccer(R) $34
Jumbo Jet (R) $34

Submarine Comm. (R) $34

USA

Atari World (D) $39

3-DSprgrphcs(C/D) ..$27

MISCELLANEOUS
Sargonll . . (C)$20(D)$23
Financial Wizard (D) .. $41
CastleWolfensteln(D) $20
MaateiTypB(D) $27
Millionaire (D) $52

Astro Chase (D) $22

AJIBaba(D) $22
Mlner2O49er(R) $34

Sammy Sea Serp. (C) .$13
Pinball(D) $20

COMMODORE
Cm CBM 64 CALL

*- 1541 DISK DRIVE . . . $239

1701 Color Monitor

1525 Printor .. .

1520 Color Ptr .. .

Card ?(lnlc) .

Light Pan

Cassette Infc ... .

Card ? Software

S255 1530 Recorder 559

$239 1600 Modem $59

S169 1650 Auto Modem . $69

S60 CMB 64 Rel Guide $13

S29 The Connection (Inlc) . $85

. $29 MSD Disk Drive .... $339

. $16 PTI 45 Lot Board ... $59

■ 64 SOFTWARE 64

Printers/Etc.
GEMINI 10X

GORILLA . .

S279

$199

CITOH

Prowriler $345
Prowrilerll S629

Starwnier S1149
Printmasler . . $1448

NEC

8023 AC $409

3510 $1375

3530 $1579

3550 $1779
7710/7730 $1998

PROWRITER

SMITH TPI . .

SILVER REED P

OUME11/40+ .

OKI-DATA
Microlmc82A

Microline83A
Microline84P

Microline92 .

Microline93 .

DIABLO

620R

630R

$345

$488

. . $669

$1299

.. $398

. . $638

.. $958

. $488
$858

. $939

. $1719

MONITORS
AMDEK

Color I $289
V300

NEC
GRN(JB1260]

V300A S149
Color II $449

$139 GRN(JB1201)
Color Composite

RGB Color

MODEMS
HAYES NOVATION

Smartmodem $209 J-Cat

Smarimodem 1200 . $498 AppleCal II
Micromodemlt . ..$259 D-Cat

$115
$155

$298
S598

. $99

$259
$149

COSMIC
COMPUTERS

UNLIMITED

727 BREA CANYON RD., SUITE 16

WALNUT, CA 91789

ORDER LINES OPEN MON-SAT 8 am - 8 pm

(800) 626-7642
PLEASE FOR ORDERS ONLY

SORRY, NO COD'S

(714) 594-5204
FOR TECHNICAL INFO, ORDER INQUIRIES,

OR FOR CALIFORNIA ORDERS
Add $2.50 shipping per software order in continental U S Add $5 00
snipping per software orderforAK, HI. FPD-APO AdOSiO 00 or 15%

(whichever is greater) per soflware order for non-U S Call lor cost of

hardware shipping Calif residents add 6ft'/« sates lax Cashiers
checks or money orders filled within 24 hours for items in slock

Personal cheeks require 4 weeks !o clear. MasterCard and Visa OK tor
software only within conhnentalU.S . add 3% surcharge. Include card
no , expiration date ana signature Due to our low prices, all sales are

final. All defective returns must have a return authorization number.
Please call to oolain one Before returning goods lot replacement or
repair Prices & availability subject to change.

Multiplan

Script 64

Calc Result Prof

Calc Result Easy

The Home Accountant. .

Delphis Oracle

Word Pro 3 with Spell . .

ACCESS SOFTWARE

Neutral Zone (C/D) ... $26
Sprite Master (CD) ... $27

AVALON HILL
Nukewar(C) $12

Planet Miners (C) $12
Androm. Conquest (C) $14

Midway Campaign (C) S12

North All. Convoy {C) . S12
Comp. Stcks/Bnds(C) $15
Computer Football (C) S18

Telengard(C) S16

BATTERIES INCLUDED

PapefCIip(D) $85

DelDhis Oracle(D) .... 89

BROOERBUND

Choplifter(R) 329

Serpentine (R) $27
Sealox(R) $27
David's Midnight (D) .. $23

COMMODORE
EasyFlle(D) $75

Easy Finance(D) .... $38

Easy Mail (O) $38
Easy Script (D) $75

Easy Schedule (D) .. . S59

Logo(R) 175
Pilot(D) S75

Assembler {D) $38

Music Machine (D) ... $25

Music Composer (D) .. $25

Meza Music (D) $75
Video/Music Supt. (D) $38

Jupiter Lander (R) $25

Radar Rat Race(R) ... $25

SeaWolf(R) $25
Kickman(R) $25

COMM-DATA

Pakacuda . (C)S14(D)S18

Escp. MCP . (C)$14{D)S18
CentroDOdS (C)S14<D)S18

COMPUTERMAT

Arcade-Pak(C) $18

Education-Pak(C) S1B

CREATIVE SOFTWARE

MoondusI(R) $25

Trashman(H) $25

Save New York (R) ... $25

Astrobliiz(R) $25
Household Fin. (D) ... $25

DATA 20

Video Pak80 $139

280 Video Pak S229

EN-TECH

Finance Calc 64 $34

Data Base 64 $56

invoice Ease 64 $56

EPYX

Temple of APS (D) ... S27
Upper Reach. APS (D> $14

Jumpman (D) $27

HES

HES Modem $59

6502Prof.Dev.Sys.(C) . $22
Hesmon64(R) $27

Turtle Grapics II (Rj . . $41

Heswriter64(R) $32

Gridrunner(R) $27

Relroball{R) $27

INFOCOM

Zorkl. II or 111(0) $27
De-adllne(D) $35
Starcross(D) $27

JIN SAM

Mlnl-Jlni(R) 575

LITTLE WIZARD

Pro.Mail.Lisi (C)S22(D)S25
Stockmaster

(Inventory) (C)$25(D)$2a

LOGISTIC

Datacalc64 (C)$55(D)$59
HomeJournal(D) ....$55

CALL

. S77

.S114

. S68

. $48

$89

. S78

HICROSPEC
Payroll System (D) ... $73

Inventory Pkg(D) .... $73
General Ledger (D) ... $73

Disk Data Mgr(D) .... $62
Mail List Mgr(D) $41

Checkbook Mgr(D) ... $39

M-SOFT

M-File(D) $89

ON-LINE

Frogger(D) $23
Jawbreaker (D) $20

PACIFIC COAST SOFT.
PCS(80 Col BD, Word Proc,

D.Base,Spreadsheet) CALL

Account PAC (C/D) ... $34

FilePAC(D) $30
Editor PAC (D) $39
Inquire PAC (D) $57
Happy Tutor Typng(D) $18

PROFESS. SOFTWARE
Wordpro 3 + J64(D) ... $68

QUICK BROWN FOX
Prof.Word Proc. (R) ... $50

RAINBOW
Writers Assistant S95

Spreadsheet Assist. . . $95
File Assistant $95

SIRIUS

Blade/Blackpoodle(D) $27

Type Attack (D) 527

Repton(D) 527
Critical Mass (D) $27

Snake Byte(D) $23

Way Out (D) S27

Fast Eddie (O) S23

Turmoil (D) $23

Spider City (□) $27
Squisn'Em(D) $23

Final Orbit (D) $27

Alpha Shield (D) $27

SKYLES ELEC. WORKS

Busicalc(C7D) $52

Busiwriter(O) $72

SPINNAKER

SnooperTroops 1 (D) . $29

Facemaker(D) $23

Kindercomp(D) $20

Hey Diddle (D) $20
Most Amaz. Thing (D) . $27

SYNAPSE

Fort Apocalypse (C(D) $23
Survivor {C/D) $23

Drelbs{C/D) $23

Pharoh's Curse (C/D) .$23

Protector If (D) $23

Morgal(D) $23

Shamus (D) $23

TAYLORMADE
Touch Typing Tutor

3.0 (D) $21

TIMEWORKS
Rbbrs/Lost Tomb (C/D) $21
Wall Street (CfD) $21
Money Manager(CZD) $21
Data Master (C/D) $21

Dungeons of Alg.
Dragons (C/D) 521

TOTL
Text 2.6 ... (C) $32 (D) $34

Label2.6 .. (C)$15(D)$I7
TimeManage*2.6{C) . $24
TimeManager2.6(D) .$27
Resrch Assist. 2.0 (C) . $24
Resrch Assist. 2.0 (D) . $27

UMI

Motor Mania (C) 520
Renaissance (C) $27

VICTORY

Annlhilator [C/DI S16
Kongo Kong (C/D) $16

Trek (C/D) $14
Adv. Pack #1 (C/D) ... $16

Adv. Pack #2 (C/D) ...$16
GravB Robbers (C/D) .. $13

Chomper Man (C/D) ..$18

CALL 
CALL 

SPECIALS 
Gemin i 15X Printer .... $399 
Axiom AT· 100 Prinler(wlth interface . $229 
Astra Double Density Dual Drive . . . . $469 
Rana 1000 Drive ..... . ........ $319 
Bit·3 80 Column Board ...... $245 
Mannesmann Talley 160L Printer ..... $589 

600XL . 
800XL. 
1200XL . ............. $409· 

Atari 400 Keyboard (In Home) ... . . S35 
Programmer Kit .. $48 Entertainer Kit ... S64 

°R,llict. $100 Alarl Rebete 
1050 DRIVE ... $335 MICRO BITS INFC .. $78 

Wi co Joystick ... $23 Wi co Trac kball ... $49 

1025 PRINTER .... $399 80 COLUMN 80 .. 5249 
1020 COLOR PTR . $2'9 TECHNICAL NOTES .. $25 

*ASTRA 1620 1027 PRINTER ... $279 REAL TIME elK ... $38 
lDl0RECORDER ... 572 81DORIVE ........ $419 

DRIVES 
ASTRA162D ... $469 
RAN A 1000 .... ... $295 
P£RCOM 88·S1 .... $298 
PeRCOM 41)-51 . $418 
PERCOM 40-S2 ..... $718 
P1:RCOM 44-S1 ... 5510 
PERCOM 44·52 ..... $929 

MEMORIES 
48K RAM IINTECI .... $95 
64K RAM (INTEC) ... $119 
48K RAM (MOSAIC) . $109 
64K RAM IMOSAlC) . $145 
,28K RAM DISK $299 
32K RAM (MOSAIt:) .. $68 

DISK DRIVE SYSTEM 
MORE FOR YOUR MONEY 

DOUBLE OR SINGLE DENSITY 
TWO DRIVES 

SPECIAL ...... ...... $469 

ATARI SOFTWARE Printers/Etc. ADVENTURE INT'L 
Adv. ' -12 eac h (C) .... $18 
Preppie (CIO) ........ 520 
Preppie 11 (C/O) ••.••. $23 
OIskey (0) .. ........ S33 
Sea Dragon (CID) .... $23 

A. X 
Easl ern Front (ClO) .. $23 
747 LandS lm.{ClO) $1 7 
Flg·Fonh (e ) .. . . S30 

ATARIINC. 
Mlcrosoll Basic 11 tR) . $62 
Mickey In Greal 

Outdoors (ClO) .... S36 
Pa lnl (0 ) . . ... $30 
Speed Reading te) ... $54 
Chc(R) .. $30 
Dig Dug (R) ......... $30 
Alar i Writer (R) ...... S68 
Donkey Kong (Rl ' .. , , S30 
Time Wise tOJ , ...... $23 
Vls lcalc (OJ . " .. . . . $139 
Juggles House (C/O) . $22 
Juggles Rnbw (C/O) .. $22 
PHot (Home) , .. $55 
Galaxlan . . . S30 
Oelender .. , $30 
ET .. .. ...... ..... .. $34 
Mlcrosoll Basic ID) .. $62 
Macro Ass. & Ed 1(0) . S62 
AssembletEdllo r(R) . $42 
Basic Cartridge (R) ... $45 
Pac Man tR) ... .. ... $30 
Cent ipede (R) ....... $30 
Caverns 01 Mars (D) .. $28 
Slar Ra iders(R) ...... $30 
Conv. Lang. Ea. (C) ... $42 
Music ComposeqR) .. $31 
Super Breakoul (R) ... $26 
My FlrSI Alphabet (D) . 526 
Prog. 2&3(ea.MC) .... 521 
Word ProcessortO) . $102 
Pilot (Educ.) . . . . .. .. 592 
Touch Typing (C) .. $19 
Home File Mngr (0 ) .. S36 

AUTOMATED SIMUL 
Hellfire Warrior (ClO) . S27 
Kng Arthr' s Heir (C/O) $20 
InvaslooOrlon tC/O) .. S17 
Temple 01 Aps. (C/O) . $27 
SlarWarrlor(C/O) .... $27 
Dragon's Eye (D) ..... $20 
CruSh Crumble(C/D) . S20 

AVALON HILL 
VC(O) .... . ......... S17 
B·l Nuc. Bomber (C) .. $12 
Legionnaire ICl .. S23 

aRODERaUND 
Sky BlazettO) . .. ... . $22 
Bank St. Writer (D) $46 
A.E. (OJ ... . .. .. .. $23 
Arcade Machine (D) .. $39 
Choplllier (0 ) ..... $23 

CBS 
Mountain King (R) . .. $27 
Boulders & Bombs(R) S27 
Krazy(each) ........ $34 

CONTINENTAL SOFT. 
Home Accountanl (0) $4a 
Tax Advantage (0 ) ... $39 

DATASO FT 
Text Wizard (0) ...... S65 
Graphic Master(O) ... $27 
Micro Palnler(O) ... " $23 
Lisp Interpreter (0) ... $79 
Graphics Geo.CO) .. .. S 17 
Basic Complier (0) ... 565 
Zauon (ClO) ........ $27 

DON'T ASK 
Sam (0) . ... ... ... . . $39 
P.M. AnlmaIOr(o) . . $23 
Telel arl (0) $27 

EDU·WARE 
Prisoner II (0 ) . S27 
Spelling Bee (D) S27 GEMINI10X 
Compu·Read (D) ... S20 5279 

$199 
PROW RITER . 5345 
SMITH TPI $488 Compu·MalhFr.(O) . S27 GOAILLA 

Compu·Math Dec. (0) . 527 CITOH 
EDUCATIONAL SOFT. Prowriter 

SILVER REED P ... $669 

Tr lf.~:3~~t~;~) ...•. S15 ~;~:~~~~r" . 
Tricky Tulorlal Printmastel 

$34' 
· $629 

... 511 49 
5144B 

QUMEI1140+ . SI299 
OKI·DATA 
M icroline82A 
Microllne B3A 
Mlcro11ne 84P 
Mlcroline 92 
Mlcrollne 93 
DIABLO 

.. $39B 

.. $638 
... S958 

5,60r7 (CIO) .... S22 NEC 
INFOCOM C 
Suspended (0 ) .. $34 8023 A· 
Zork l, li a r 111 (0 ) .... 527 ~~ . 

... S409 
S1375 
S1579 
Sl 779 

$488 
... $858 

Stal cross (0 ) . . .. S27 3550 : ... 
Deadline (D) S34 771 0/7730 620R .. .. . .. S939 

JY SOFTWARE 
JrnytoPlnts (CID) .... S20 
Action Ouest (ClO) . • S20 
Ghosl Encounl.(CJO) . S20 
LJ" 
Letter Perlec t (D) . 574 
Data Per tecl(O) ..... S74 
ON·L1NE 
Ultima II (D) .. $39 
Marauder (0). . ... 523 
Lunar Leeper(o) .... . 520 
Wiz & Princess (0) ... S22 
Frogger (C/O) .. S23 
Crossflre(R) ........ S23 
OPTIMIZED SYSTEMS 
C-65 (0) ....... $58 
Bug-65 (0) ......... S23 
Max-65 (0 ) . ... . .. 5SB 
Basic A + (0 ) . . S58 
ROKLAN 
Gorl (o) 
GorlIR) .... 
Wizard 01 WorlD) 
Wizard 01 Wor (R) 
SIRIUS 

... 527 

... $30 
.. S27 

.. "" 
Alpha Shield (A) ..... 527 
Wavy Navy (0) ....... S23 
Bandits (D) .. $23 
SPINNAKER 
Snooper Troop 1,2 (oJ. sao 
Kindercomp (O) ...... 520 
Rl'lymes & Riddles (0 ) 520 
Hey Diddle Diddle (D) . 520 
Srch Amzng Thngs (0) 527 
Story Machine (0) .... $23 
Face Maker to) .... 523 
ST RATEGIC SIM. 
Cosmic Balance(D) .. $27 
Cosmic Balance It (0) 527 
Tigers In Snow (C/O) .. $27 
Bailie 01 Shiloh (C/O) . $27 
Bailie of Norm. (ClD) . S27 
Galacl ic Gladlalor(O) 527 
Cytron Maslers (0 ) ... S27 
SYNAPSE SOFTWARE 
FII. Mngr eoo + ... .. S65 
Protector II (0) S23(R)$29 
Shamus ... (0) $23 (R) $29· 
Fort Apocalypse (C/O) S23 
Shamus II (C/O) .. .... S23 
Necromancer (C/O) ... S23 
Pharoh'sCurse(C/O) . $23 

AMDEK 
Color I 
V300 
V300A 
COlor II 

HAYES 

...... SI99B 630R ..... ... .... S1719 

MONITORS 
· S2B9 
· S1 39 

.... S149 
· S449 

NEC 
GAN (J BI 260) .... S115 
GRN (JBI 20 1) ..... S155 
Color Composite .. $29B 
RGB COlor .. $59B 

MODEMS 
Smalt modem ...... S209 

NOVATION 
J·Cal 
Apple Ca l li 
D·Cat 

. ,99 
. S259 
. 5 149 

Smart modem 1200 . S49B 
Mlcromodem II .. 5259 

727 BREA CANYON RD., SUITE 16 
WALNUT, CA 91789 

ORDER LINES OPEN MON-S AT 8 am - 8 pm 

(800) 626-7642 
PLEASE FOR ORDERS ONLY 

SORRY, NO COD'S 

E~i~~~i .• :t (714) 594-5204 
S,bm .. '", Comm. (R) $34 FOR TECHNICAL INFO, ORDER INQUIRIES, USA 
Alari World (0) ...... $39 OR FOA CALIFORNIA ORDERS 
3-0 Sprgrphcs (ClD) .. 527 
MISCELLANEOUS 
Sargon II . . (C) S20 (D) $23 
Flnenclal Wizard (0) .. $41 
Castie Wollensteln (D) S20 
MaslerType (O) .... .. $27 
Millionaire (0) ... .. S52 
AstroChase(O) $22 
All Baba (0) ..... . ... $22 
Mlner2().4ger(R) .... . $34 
SammrseaSerp.(C) . SI3 
Plobal (0) . .. .. .... . $20 

Aaa S2.5O shrppmg per software oraer in con tinenlal U.S. Aaa S5 00 
snrpping per soltNare oraer IDI' Alt HI. FPO·APO Ma SI O 00 or t 5% 
(wh ichever rs gleattr) per soUwall oraer tDf non· U.S Call lor cos t 01 
hantwate shipping cabl resiaenlS ada 6'h% sales laX cashiers 
C'*=ks or mooey oraer5 illite! Within 24 hours tor Items In stOCk 
PersoN I checks require 4 weeks to clear. Maste rCara and Visa OK 101 
sotlware only with in continenta l U.S. add 3% surCharge. Incluae cara 
no .. expiration aate ana signature . Oue to OUf low prices, all sales ale 
lina!. An detective returns must have a return aulhorizalion number 
Please call to oOliln one betole returning gOO(ls 'or replacement ~ 
repair. Prices & availability subj!Ctto change. 

COMMODORE 
C:: CBM 64 ......... . CALL 

1541 DISK DRIVE . $239 
1701 Color Monitor .. $255 1530 Recorder $59 
1525 Printer ... $239 1600 Modem .. $59 
1520 Color Plr .. . $169 1650 Auto Modem $89 
Card? (Infe) .. $60 CMB 64 ReI Guide $1. 
Ught Pen ... $29 Th, ConnectIon (lnlel . $B5 
Cassette Inle .. $29 MSO Disk Drive . $339 
Card? Software .. $16 Prl 45 Lol Board $59 

64 SOFTWARE 64 
Mult ip lan 
Sellpt 64 
Calc Resu l t Prol . 
Calc Resu l t EasV 
T he Home A cco untant . 
Del p hls O racle . 
Wo rd Pro 3 With Spell 

ACCESS SOFTWARE 
Neutral Zone (Clo) ... $26 
Sprite Master (C/O) ... S27 

AYALON HILL 
Nukewar (C) .... 512 
Planel Miners(C) .... S12 
Androm. ConQues t (C) S14 
Midway Campaign (C) S12 
NOrihAt I. Convoy(C) . 51 2 
Compo Sicks/Bnds (C) S 15 
Compul er FOOlball (C) SIB 
Telengard (C) ... .. 516 
BAn ERIES INCLUDED 
Paper Clip (0 ) ... S85 
Oelpl'lis Oracle(o ) ... 89 
BRODERBUND 
Chopli lter (R) ....... $29 
Serpentine (Al ... .. S27 
Sea'ox (R) .......... $27 
David's Midnight (0 ) .. S23 

COMMODORE 
Easy File (D) ........ S75 
Easy Flnance(D) .... S38 
Easy Mail (0 ) ....... S38 
Easy Script (D) .... .. S75 
EasySchedule (D) ... S59 
Logo(A) . . ... $75 
Pi lot (D) .... . . .. S75 
Assembler (D) ....... S38 
Music Machine (o) . .. S25 
Muslc Composer (D) .. S25 
MezaMusic (OJ ...... S75 
Video/Music Supt . (D) S38 
Jupiter Lander (Rl . ... $25 
Radar Aal Race (A) ... $25 
Sea Wolf (R) ........ 525 
Klckman (A) . . . . .. 525 

COMM·DATA 
Pakacuda . (C)S14 (0 ) SIB 
Escp. MCP . (C) St4 (o ) SIB 
Centropeds (C)St4 (0 ) SIB 

COMPUTERMAT 
Arcade-Pak(C) .. .... SIB 
Educatlon·Pak (C) .... SIB 

CREATIVE SOFTWARE 
Moondust (R) $25 
Trashman (R) ..... .. $25 
Save NewYork(R) ... $25 
Astrob1ltz (R) ........ $25 
Household Fin. (0 ) .. . 525 

DATA 20 
Video Pak 80 . . ... .. S139 
ZOO Video Pak . . S229 

'EN·TECH 
FlnanceCalc 64 
Oal a Base 64 ... 
InVOice Ease 64 

EPYX 

.. $34 
.. .. S56 
.. .. S56 

Temple of APS (0) ... S27 
Upper Reach. APS(O) S14 
Jumpman (0) . . . . . S27 

HES 
HES Modem ...... . . S59 
6502 Prol.Oev.Sys.(C) . $22 
Hesmon 64 (R) . . ... $27 
Tunle Graplcs 11 tR) $41 
HeswrUer 64 (R) $32 
Grldrunner (A) .. . .. S27 
Retroball (A) . .. . .•. $27 

INFOCOM 
Zork 1. 11 or III (D) ..... t27 
Deadline (0) ... . . .. $35 
Slarcross (0) .. . $27 

JIN SAM 
Mlol-Jlnl (A) ......... $75 

LITTLE WIZARD 
Pro.Mall.Usl (C)522(0}S25 
Stockmaster 

(Inventory) (C)$25 (0}$28 
LOGISTIC 
Datacalc 64 (C) $55 (0 ) $59 
Home Journal (0) .. . . $55 

MICROSPEC 

.... CALL 
. $77 
.S1 14 

568 
548 
S89 
$78 

Payroll System (D) ... 573 
Invent0:tPk9 (0 ) ... $73 
General edger (D) . $73 
Oisk Data Mgr (D) .... S62 
Mail USI Mgr (0 ) ..... S41 
Checkbook Mgr (0 ) .. S39 
M·SOFT 
M·File (0 ) •.. .. $89 
ON·lINE 
Frogger to ) ... S23 
Jawbreaker (0 ) .... S20 
PACIFIC COAST SOFT. 
PCS (80 Col BD, \Vora Proc . 
O.Base,Spreadsheet) CALL 
Account PAC (Clo) ... $34" 
File PAC (0) . . ... 530 
Edllor PAC (D). . ... 539 
InQuire PAC (D) ...... S57 
HappyTutorTypng (O) $IB 
PROFESS. SO FTWARE 
Word pro 3 + 1{j4 (0) .. . S68 
QUICK BROWN FOX 
PlOl.Word Proc. (R) S50 
RAINBOW 
Writers Assistant . $95 

~ft~e:~:I~~:~t~~I~.t .. :. ~~~ 
SI RIUS 
Blade/Blackpooole (D) $27 
Type Attack (D) ...... 527 
Repton (D) .. .... .... S27 
Critical Mass (0 ) . S27 
Snake Byle (0 ) ...... S23 
Way OU' IO) .... . 527 
Fasl Edd e (O). . ... $23 
Turmoil (D) . ' .. . .. $23 
SplderC lty(D) . ... $27 
SQulsh'Em (0) . S23 
Final Orbi t (0) ....... S27 
A lpha Shleld (o) ..... S27 
SKYLES ELEC. WORKS 
Busicalc(C/O) . .. S52 
Buslwriter (O) .... ... $72 
SPINNAKER 
Snooper Troops 1 (0 ) . S29 
Facemaker (0 ) . S23 
Klndercomp (0) ...... S20 
Hey Diddle (0) ...... $20 
Mosl Amat. Thing (0) . $27 
SYNAPSE 
Fort Apocalypse (C/O) S23 
Survivor (C/O) ....... S23 
Orelbs (C/O) .. . ... S23 
Pharoh 's Curse (C/O) . S23 
Protec tor II (0) ....... S23 
Morgal (D) .. ........ S23 
Shamus (0) ......... S23 
TAYLO R MADE 
Touch Typing Tutor 

3.0 (D) . . . . . . $21 
TIMEWORKS 
AbbrslLosl Tomb (C/O) S21 
Wall Slreet (ClO) ..... S21 
Money Manager (ClO) S21 
Data Masler(CJO) .. . . S21 
Dungeons 01 Alg. 

Oragons(CIO) .•... $21 
TOll 
Text2.B ... (Cj$32 (D) $34 
Label2.B .. (C)S15(0)$17 
Time Ma nag&£2.6 (C) . $24 
Time Manajer 2.6 (0 ) . S27 
Resrch Ass Sl. 2.0 (C) . S24 
Aesrch Assist. 2.0(0)' . S27 
UMI 
Motor Mania (C) ..... S20 
Renaissance (C) . $27 
VICTORY 
Annlhllator(CIO) ..... $16 
Kongo Kong (C/O) .... S16 
Trek (CIO) .. .. .. . .. $14 
Adv. Pack Itl (C/O) . .. $16 
Adv. Pack /t2(CJo) .. . $16 
Grave Robbers (C/O) . . $13 
Chomper Man(ClO) . . $tB 
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Programming Tips And Hints

This month I will cover a variety of hints that I

hope will be helpful in your programming, and

answer some questions I have received that I think

will be of general interest.

I appreciate your letters concerning my book,

Programmer's Reference Guide to the TI-99I4A. Sev

eral people have written to me with problems

concerning certain programs. All those programs

have been checked, and I am happy to report the

listings are correct. The most likely cause for errors

is mistyping DATA statements. Be sure the num

bers are typed correctly, and be sure all commas

are placed correctly. See my November 1983 col

umn for debugging hints.

MEMORY FULL Error

None of the programs I have published requires

the 32K Memory Expansion. In fact, you cannot

access the memory expansion with regular, built-

in TI BASIC. You need the Extended BASIC com

mand module or another module that can use the

memory expansion. If you get a MEMORY FULL

error, my first guess would be that you have a

disk drive and disk controller connected. The

disk system automatically uses up some memory

with open files. The default number of files is

three. To make memory available, specify only

one opened file by typing

CALLFILES(l)

NEW

(enter)

(enter)

then proceed normally. You may type in a program

or load a program from cassette or disk. CALL

FILES(l) uses up a little over 1000 bytes of RAM.
As a matter of general procedure, I do a CALL

FILES(l) whenever I turn on my computer (if I

have the disk system attached). There are still

cases when you may be able to save a program on

cassette, but not use it with the disk system—

because of the 1000 bytes less when the disk sys

tem is connected. If you are loading a cassette

and it stops with a DATA ERROR right after the

header sound, full memory could be the cause.

Another cause of a MEMORY FULL error

could be typing errors involving line numbers
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(especially if GOSUB and RETURN statements

are involved) or user-defined functions.

Tl BASIC And Extended BASIC
Some TI Extended BASIC owners have tried to

run all TI BASIC programs with Extended BASIC.

If the program is designed for TI BASIC, it may

not work with Extended BASIC. First, Extended

BASIC uses up some of the available memory, so

the TI BASIC program may not even fit in Ex

tended BASIC. Second, TI BASIC may use graphic

characters numbered from 144 to 159 in color sets

15 and 16; they are unavailable in Extended BASIC.

Third, any PRINT statements using colons (for

blank lines) in TI BASIC will confuse the computer

in Extended BASIC because the double colon is

used for separating commands.

For you new TI owners, TI Extended BASIC

is a programming language on a command mod

ule that can give you even more powerful pro

gramming capability, including smoothly moving

sprites. Any program written in TI Extended

BASIC requires theTI Extended BASIC command

module to run. The programming language that

is built into the computer is called console BASIC

or just TI BASIC.

Programming Speech And Games

How do you use speech? The TI Speech Synthe

sizer is a little box that attaches to the side of the

computer and provides speech capabilities. To

make it work, you also need a command module

that has speech capabilities.

To program your own speech, you may use

Speech Editor, TI Extended BASIC, or Terminal

Emulator II. The first two command modules have

a limited vocabulary; Terminal Emulator II is more

versatile and allows unlimited speech. A manual

comes with the module that illustrates how you

can make the computer talk either by using al-

Iophones or by spelling words phonetically.

Several readers have requested help on

writing a program for Spanish—using the tilde and

accents. I hope to have such a program ready for

next month's column. It will have optional speech.

PROGRAMMING IHE II 
C Regeno 

Programming Tips And Hints 

This month I wi ll cover a variety o f hints that I 
hope will be helpful in your programming, and 
answer some questions I have received that I think 
will be of general interest. 

I appreciate yo ur letters concerning my book, 
Progm llllller's Referellce Guide to tile T/-99/4A. Sev
e ra l people have written to me with problems 
concerning ce rtain programs. All those programs 
ha ve been checked , and I am happy to report the 
hs t1l1gs are correct. The most like ly cause fo r errors 
is mis typing DATA statements. Be sure the num
bers are typed correctly, and be sure all commas 
are placed correctly. See my November 1983 col
umn for debugging hints. 

MEMORY FULL Error 
one of the programs I have published requires 

the 32K Memory Expansion. In fact, you cannot 
access the memory expansion with regu lar, built
in TI BASIC You need the Extended BASIC com
mand module or another module that can use the 
memory expansion. If you get a MEMORY FULL 
error, my firs t guess would be that you have a 
disk drive and disk controller con nected. The 
disk system automatically uses up some memory 
with open fil es. The defa ult number of files is 
three. To make memory ava ilable, specify on ly 
one opened fil e by typing 

CALL FILES(l) (enter) 
NEW (en ter) 

then proceed normally. You may type in a program 
or load a program from cassette or disk . CALL 
FILES(I) uses up a little over 1000 bytes of RAM. 

As a matter of general procedure, I do a CALL 
FILES(I) whenever I turn on my computer (if I 
have the disk sys tem attached). There are sti ll 
cases when you may be ab le to save a program on 
casse tte, but not use it w ith the disk system
because of the 1000 bytes less when the disk sys
tem is connected. If you are loading a cassette 
and it stops with a DATA ERROR right after the 
header sound, full memory could be the cause. 

Anothe r cause of a MEMORY FULL error 
could be typing errors involving line numbers 
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(especia lly if COSUB and RETURN sta tements 
are involved) o r user-defined fu nctions. 

TI BASIC And Extended BASIC 
Some Tl Extended BASIC owners have tri ed to 
run nil TI BASIC programs with Extended BASIC 
If the program is desig ned for Tl BASIC, it ma y 
not work with Extended BASIC Firs t, Extended 
BASIC uses up some of the available memory, so 
the Tl BASIC program may not even fit in Ex
tended BASIC Second, TI BASIC may use g raphic 
characters numbered fro m 144 to 159 in co lor se ts 
15 and 16; they a re unava ilable in Extended BASIC 
Third , any PRINT sta temen ts using co lons (for 
blank lines) in TI BASIC will confuse the computer 
111 Extended BASIC because the double colon is 
used for separa ting commands. 

For you new TI owners, Tl Extended BASIC 
is a programming language on a command mod
ule that can give you even more powerful pro
gramming capability, includi ng smoothly moving 
spntes. Any prog ram written in TI Extended 
BASIC requires the TI Extended BASIC command 
module to run. The programming language that 
is built into the computer is ca lled console BASIC 
or just TI BASIC 

Programming Speech And Games 
How do you use speech? The TI Speech Synthe
sizer is a little box that attaches to the side of the 
computer and provides speech capab ili ties. To 
make it work, yo u also need a command module 
that has speech capabilities . 

To program your own speech, you may use 
Speech Editor, TI Extended BASIC, or Terminal 
Emulator 11. The first two ·command modules have 
a limited vocabu lary; Terminal Emulator II is more 
versati le and allows unlimited speech. A manual 
comes with the mod ule that illustrates how yo u 
can make the computer talk either by using al
lophones or by spelling words phone tica lly. 

Several readers ha ve requested help on 
writing a program for Spanish- using the tilde and 
accents. I hope to have such a program ready for 
next month's co lumn . It will ha ve op ti ona l speech. 



If your joysticks don't seem to work right on

the TI-99/4A, remember to release the ALPHA

LOCK key. The ALPHA LOCK key should be in

the "up" position for joysticks and down for most

other programming.

Yes, there is a book of games specifically for

the TI-99/4A. By the time you read this column,

COMPUTE!'s First Book of TI Games will be avail

able. There are games by several authors, in

cluding a few favorite games from past issues of

COMPUTE!. Most of the games have not been pub

lished previously, and there is a variety to choose

from. The book includes suggestions on how to

adapt the games for your own use or how to write

your own games using the illustrated techniques.

One section of the book includes games written

in TI Extended BASIC.

Numeric Functions

The price of the TI-99/4A may lead some people

to think that this computer is "just a toy." Actu

ally, the TI has such a powerful built-in BASIC

that it can do many tasks that a few years ago

only the very large (and expensive) computers

could handle. For an example, I'd like to describe

some of the built-in numeric functions that are

available. In my college days we would spend

hours (or days) working on calculations for prob

lems. (That was in the slide rule days.) If you

wanted more than three-digit accuracy, you could

use math tables and interpolation. Of course,

calculators became readily available and reduced

the drudgery considerably. Now, however, you

can write a program and practically instantly solve

several problems.

Let N stand for a numeric expression—a

number or combination of numbers or a variable

name for a number. SQR(N) will return the square

root of a number. Try PRINT SQR(64) and press

ENTER. Next try PRINT SQR(60). The square

root of the number in parentheses is printed, and

it may contain a decimal portion. The number N

must be zero or positive.

ABS(N) returns the absolute value of a

numeric expression N. I usually think of the abso

lute value of a number as the number without the

positive or negative sign.

INT(N) returns the integer value of a numeric

expression N. The integer is the whole number

part of a number, or the number without the frac

tional part. If you picture a number line, the

integer function always returns the closest whole

number to the left of the number specified. Thus

INT(6.4) is 6, but for negative numbers INT( - 3.45)

is -4.

EXP(N) is the exponential function and re

turns the value of eM where e is the number
2.718281828.... The inverse is the natural

logarithm function LOG(N). Remember that this

function is using the base e, Iogc(N). If you want

a logarithm to a different base, use this formula:

logB(N) = logt,(N)/loge<B)

For example, if you want the logarithm of N to

the base 10:

PRINT LOG(N)/LOG<10)

SGN(N) is the signum function which gives

the algebraic sign of a number and is useful in

evaluations where you need to know if a number

is positive, zero, or negative. The values returned

are 1 if the number is positive, 0 if the number is

zero, and — 1 if the number is negative.

SIN(N), COS(N), and TAN(N) are the trigo

nometric functions sine, cosine, and tangent. The

angle N is expressed in radians. If you prefer to

think of the angle in degrees, you can multiply the

number of degrees by ir/180 or .01745329251994 to

get the equivalent radians. Also remember that

for some angles some of the functions may not be

defined. If you need the other trigonometric func

tions, the secant is the reciprocal of the cosine,

the cosecant is the reciprocal of the sine, and the

cotangent is the reciprocal of the tangent. ATN(N)

is the arc tangent of the number N and returns

the angle whose tangent is N. Again, the angle is

expressed in radians.

The above numeric functions can be used in

combinations or as numeric expressions in other

statements. For example, the following are valid

statements:

200 PRINT COS(A)

300 PRINT SIN(X/Y)+COS<N-.5)

400 ON S6N(A-B)+2 GOTO 300,520,600

500 L=LOG(X)/LO6(10)

600 S=INT(SQR(M>)

User-Defined Functions

DEF allows you to define your own function if

you want to use a formula that is not built-in or if

you want to use a combination of functions and

save some typing effort. The DEF statement

number must be lower than the line number where

the function is used, so it is wise to simply put

DEF statements near the beginning of the pro

gram. An example using DEF is to have the defi

nition statement near the beginning:

110 DEF F<X)=X"3+2*X*X-X/2

and later you may use such statements as:

500 PRINT F(4)

650 IF F <N)=0 THEN 780

A = F <L> +F (M)

Each time the function is used, the function is

evaluated with the numeric value within the

parentheses.

You do not have to specify a parameter in the

DEFinition statement. For example, you may wish

to define a random number R from 1 to 16:
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If yo ur joysticks don't seem to work rig ht on 
the TI-99/4A, remember to release the ALPHA 
LOCK key. The ALPHA LOCK key should be in 
the " up" position fo r joysticks and down for mos t 
other programming. 

Yes, there is a book of games specifica lly for 
the TJ-99/4A . By the time you read this colum n, 
COMPUTEt's First Book of Tl Callies will be ava il
able. There are games by several authors, in
clud ing a few favorite games fro m past issues of 
COMPUTE!. Most of the games have not been pub
lIshed prevIously, and the re is a va riety to choose 
from. The book includes suggestions on how to 
adapt the games for your own use or how to w rite 
your own games using the illustrated techniques. 
One section of the book includes ga mes written 
in TI Extended BASIC. 

Numeric Functions 
The price of the Tl-99/4A may lead some people 
to thll1k that this computer is " just a toy." Actu
ally, the TI has such a powerfu l bui lt- in BASIC 
that it can do many tasks that a few years ago 
only the very large (and expensive) computers 
could hand le . For an example, I'd li ke to describe 
some of the bui lt-in numeric functions that are 
avai lable . In my college days we would spend 
hours (or days) working on calculations fo r prob
lems. (That was in the slide ru le days .) If you 
wanted more than three-d igit accuracy, you could 
use math tables and interpolation. Of course, 
ca lculators became read ily ava ilable and reduced 
the drudgery considerably. Now, however, yo u 
can WrIte a program and practica ll y instantly so lve 
severnl problems. 

Let N s tand for a numeric expression- a 
number or combination of numbers or a variable 
name for a number. SQR(N) will retu rn the square 
root of a number. Try PRINT SQR(64) and press 
ENTER. Next try PRINT SQR(60). The square 
root of the number in parentheses is printed , and 
it may contai n a decimal portion. The number N 
must be zero or positive. 

ABS(N) re turns the absolute va lue of a 
numeric expression N. I usually think of the abso
lu te value of a number as the num ber without the 
positive or negative sign. 

INT(N) retu rns the intege r va lue of a numeric 
expression N. The integer is the whole number 
part of a number, or the number without the frac
tional part. If you picture a number line, the 
integer function always returns the closest w hole 
number to the left of the number specified. Thus 
INT(6.4) is 6, but for negative numbers INT( - 3.45) 
is -4. 

EXP(N) is the exponentia l function and re
turns the va lue of eN w here e is the number 
2.718281828 .... The inverse is the na tural 
loga rithm function LOG(N). Remember that this 

function is using the base e, 10gc(N). If you wa nt 
a logarithm to a diffe rent base, use th is formula: 

log.(N) = log.(N)lIog.(B) 

For example, if you want the loga rithm of N to 
the base 10: 

PRINT LOG(N)ILOG(10) 

SGN(N) is the signum function w hich gives 
the algebraic sign of a number and is useful in 
evaluations where you need to know if a number 
is positive, ze ro, or negative. The va lues returned 
are 1 if the number is positive, 0 if the num ber is 
zero, and - 1 if the number is negative. 

SIN(N), COS(N), and TAN(N) are the trigo
nometric functions sine, cosine, and tangent. The 
angle N is expressed in radians. If you prefer to 
think of the angle in degrees, you ca n multiply the 
number of degrees by 71"/180 or .01745329251994 to 
ge t the equiva len t radians. Also remember that 
for some angles some of the functions may not be 
defll1ed. If you need the other trigonometric func
tions, the secan t is the reciproca l of the cosine, 
the coseca nt is the reciproca l of the sine, and the 
cotangent is the reciprocal of the tangent. ATN( ) 
is the arc tangent of the number N and returns 
the angle w hose tangent is N. Aga in , the angle is 
expressed in rad ians. 

The above numeric function s can be used in 
combinations or as numeric expressions in other 
statements. For example, the following are va lid 
sta tements: 
200 PRI NT COS (A) 
300 PRINT SIN(X/Y)+COS(N-_ 5) 
400 ON SGN(A-B)+2 GOTO 3 00,520 , 600 
500 L=LOG(X)/LOG(10) 
600 S=INT(SOR(M» 

User-Defined Functions 
DEF allows you to define your own function if 
you want to use a formula that is not built-in or if 
yo u want to use a combination of function s and 
save some typ ing effort. The DEF statement 
number must be lower than the line number w here 
the function is used, so it is wise to simply put 
DEF statements nea r the beginning of the pro
gram. An example using DEF is to have the defi
ni tion state ment near the beginning: 

110 DEF F( X ) =X A 3+2*X*X-X/2 

and later you may use such statements as : 

500 PRINT F(4) 
650 IF F(N)=0 THEN 780 
680 A=F(L)+F(M) 

Each time the function is used, the function is 
eva luated with the numeric va lue with in the 
parentheses. 

You do not have to specify a parameter in the 
DEFinition statement. For example, you may wish 
to define a random number R from 1 to 16: 

January 1984 COMPUTt! 153 



120 DEF R=INT (16IRND+1 >

Later, every time R is used in a statement, a ran

dom number from 1 to 16 will be used:

350 PRINT fii(R)

400 CALL COLOR(R,R,R)

(three possibly different values
of R will be used)

Controlling Screen Scrolls

If you have long lists of information, as you print

the data the printing scrolls upward and off the

screen. There are several techniques to control

the scrolling. One method is to keep track of how

many lines are printed. After a certain number

are printed, create a pause or wait until the user

presses ENTER or another key. "Control Scroll

ing" prints a list of 50 names, each with a random

number. I'm using names and numbers for illus

tration purposes only; you would have your own

information generated previously. L is a line

counter, and line 200 increments the number of

lines. Line 210 checks to see if 20 lines have been

printed. If so, the counter L is reset to zero and a

message to press ENTER is printed. CALL key

waits for the ENTER key to be pressed before the

program continues. Lines 200-260 could be put

into a subroutine if you prefer. Remember that if

you double-space your output, line 200 would be

changed to L = L + 2. L keeps track of how many

lines on the screen have been used.

Another method to stop the printing from

disappearing off the top of the screen is to have

the user press any key to pause. When she or he

lets go of the key, the printing resumes. The CALL

KEY statement is used to detect if a key has been

pressed. The general form is CALL KEY(0,KEY,

STATUS) where 0 indicates for the computer to

scan the whole keyboard. KEY returns a number

corresponding to the key pressed (the ASCII

code). STATUS returns 1 if a new key is pressed,

0 if no key is pressed, and - 1 if the same key is

pressed. You may use any variable names for

KEY and STATUS.

The following sample program chooses a

random number C then prints a letter corre

sponding to C along with C. One hundred letters

and numbers are printed. If you want to stop the

printing, hold a key down. When you want the

printing to resume, release the key.

100 REM PRESS A KEY

110 CALL CLEAR

120 FOR N=l TO 100

130 RANDOMIZE

140 C=INT<26*RND+1>

150 PRINT CHR*(C+64),C

160 CALL "KEY <0, K, S)

170 IF SO0 THEN 160

180 NEXT N

190 END

You may not want to keep holding a key down
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to stop the printing. The following program illus

trates how you can stop the printing by pressing

any key, wait as long as you wish, then start the

printing again by pressing another key. Line 170

checks the status of the CALL KEY statement in

line 160. If no key is being pressed, control goes

to line 200, which indicates to go to the next

number. If a key is pressed, S will not equal zero

and the program goes to line 180, another CALL

KEY statement. This time line 190 checks to see if

a new key is pressed. When a new key is pressed,

S will be 1 and the program goes to line 200.

100 REM PRESS TWO KEYS

110 CALL CLEAR

120 FOR N=i TO 100

130 RANDOMIZE

140 C=INT<26*RND+1)

150 PRINT CHR*(C+64>,C

160 CALL KEY (0,K, S)

170 IF S=0 THEN 200

180 CALL KEY(0,K,S)

190 IF S<1 THEN 180

200 NEXT N

210 END

Neat Numbers Columns

You have probably noticed that the computer

prints items starting at the left column. You can

use commas and semicolons to separate items

and to make nice columns, but the numbers line

up starting at the left column rather than right-

justifying lines as is standard. There are several

techniques to get your columns to look prettier.

I often use a subroutine to convert a number

to a dollars and cents amount, then the dollars

and cents can be lined up. One of the easiest ways

is to keep the money expressed as a whole number

of cents; for example, 525 would correspond to 5

dollars and 25 cents. If you know the range of the

money ahead of time, the coding can be simplified.

In this example, let's assume a dollar amount of

less than $9.99. The cost is expressed in the

number of cents, C. Let C$ be the string value of

C. Next check the length of C$. If the length is 1,

that means there is a single digit and we'll need a

leading zero in our standard form of dollars and

cents. If the length is 2, there are only cents and I

will want a space between the dollar sign and the

decimal point, so I want a leading space added to

the string. The next step is to put two characters to

the right of the decimal point. The subroutine is:

900 C*=STR*(C)

910 IF LENiCt)>1 THEN 930

920 C*="0"2(C*

930 IF LEN<C*)>2 THEN 950

940 C*=" "&C*

950 R*=SEG$(C*,LENtC*)-l,2)

960 L*=SEGt(C$,l,LEN<C*)-2)

970 C*="*"&L.*&" . "?<R*

930 RETURN

SEG$ refers to the segment of C$ starting at the

middle number of the three within parentheses

120 DEF R=INT(16*RND+1} 

Later, every time R is used in a s tatenlent, a ran
dom number from 1 to 16 will be used: 

350 PRIN T A${R) 
400 CALL COLOR(R,R,R) 

(three possibly different val ues 
of R will be used) 

Controlling Screen Scrolls 
If yo u have long li sts of information, as you print 
the data the printing scroll s upwa rd and off the 
screen. There are several tec hniques to contro l 
the scrolli ng. One method is to keep track of how 
many lines are printed. After a certain number 
are printed, create a pause or wait until the user 
p resses ENTER or another key. "Control Scroll
ing" prints a list of 50 names, each with a random 
number. I'm using names and numbers for illus
tration purposes only; you would have your own 
informa tion generated previous ly. L is a line 
counter, and line 200 increments the number of 
lines. Line 210 checks to see if 20 lines have been 
printed. If so, the counter L is rese t to zero and a 
message to press ENTER is printed. CALL key 
waits for the ENTER key to be pressed before the 
program continues. Lines 200--260 could be put 
into a subroutine if you prefer. Remember that if 
you double-space your output, line 200 would be 
changed to L = L + 2. L keeps track of how many 
lines on the screen have been used. 

Ano ther method to stop the printing from 
disappearing off the top of the screen is to have 
the user press any key to pause. When she or he 
le ts go of the key, the printing resumes. The CALL 
KEY statement is used to detect if a key has been 
pressed. The general form is CALL KEY(O,KEY, 
STATUS) where 0 indicates for the computer to 
sca n the w hole keyboa rd . KEY returns a number 
corresponding to the key pressed (the ASCII 
code). STATUS returns 1 if a new key is pressed, 
o if no key is pressed, and - '1 if the same key is 
pressed. You may use any variable names for 
KEY and STATUS. 

The following sample program chooses a 
random number C then prints a letter corre
sponding to C along with C. O ne hundred letters 
and numbers are printed . If yo u wan t to stop the 
printing, hold a key down. When you wan t the 
printing to resume, release the key. 
1 00 REM PRE SS A KEX 
110 CAL L CLEAR 
1 20 FOR N=1 TO 1 00 
1 30 RANDOMIZE 
140 C=INT(26*RND+l) 
150 PRINT CHR$(C+64),C 

, 1 60 CALL -KEY (0,K, 5) 
170 IF 5<>0 TH E N 1 60 
180 NE XT N 
19 0 END 

You may not want to keep holding a key down 
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to stop the printing. The fo llowing program illu s
trates how yo u ca n stop the prin ting by press ing 
any key, wai t as long as you wish, then start the 
p rinti ng again by pressing another key. Line 170 
checks the status of the CALL KEY sta tement in 
li ne 160. If no key is being pressed, control goes 
to li ne 200, which indicates to go to the nex t 
number. If a key is pressed, S will not equa l ze ro 
and the program goes to line 180, another CALL 
KEY statement. This time line 190 checks to see if 
a new key is pressed. When a new key is pressed, 
S wi ll be 1 and the program goes to line 200. 
1(.0 REM PRESS TW O KEYS 
1 H' CALL CLEAR 
12QI FOR N=1 TO 100 
1 30 RANDOMIZE 
140 C=INT (26*RND+ l ) 
1 50 PRINT CHR$(C+64),C 
1 60 CALL KEY(0,K,S) 
170 I F 5=0 THEN 200 
180 CA LL KEY(O,K,S) 
19 "' IF 5 < 1 THEN 180 
200 NEXT N 
2 1 0 END 

Neat Numbers Columns 
You have probably noticed that the compute r 
prints items starting at the left column . You ca n 
use commas and semico lo ns to sepa rate items 
and to make nice col umns, but the numbers line 
up starting at the left column rather than ri ght
justi fying lines as is sta ndard. There are severa l 
techniques to ge t your columns to look pre ttier. 

I often use a subroutine to convert a number 
to a dollars and cents amount, then the dollars 
and cents can be lined up. One of the eas iest ways 
is to keep the money expressed as a whole number 
of cents; for exa mple, 525 wou ld co rrespond to 5 
dollars and 25 cents. If yo u know the range of the 
money ahead of time, the coding ca n be simplified . 
In thi s example, le t's assume a dollar amount of 
less than $9.99. The cos t is expressed in the 
number of cents, C. Let C$ be the string va lue of 
C. Next check the length of C$. If the length is 1, 
that means there is a single digit and we' ll need a 
leading zero in our s tandard form of dollars and 
cents. If the length is 2, there are only cents and I 
wi ll wa nt a space between the dollar sign and the 
decimal point, so I wa nt a leading space added to 
the string. The nex t step is to put two characters to 
the right of the decimal point. The subroutine is: 
9 00 C$=STR$(C) 
9 1 0 I F LEN(C$)1 THEN 930 
920 C$= " 0 " &C$ 
930 I F L E N (CS»2 THE N 950 
940 CS= " "g(CS 
950 RS=SEG$(CS,LEN(C$)-1,2) 
960 LS=SEGS(C$ ,1,LE N(CS)-2) 
970 CS= "$"&L$&"."&R$ 
980 RETUR N 

SEG$ refers to the segment of C$ starting at the 
middle number of the three within parentheses 



and going to the last number.

You can use the same general idea to line up

a column of any numbers. In the following exam

ple problem, lines 110-140 READ in nine numbers

from the DATA statement in line 150 and print

the numbers in a column. Notice that line 130

tells the computer to start printing the numbers

in column 9 with the TAB(9) function. The TAB

function is just like the tabulator on a typewriter—

the computer goes to that column then starts print

ing, rather than starting at the left margin.

Lines 170 to 210 print out the numbers again,

but this time right-justified (ones column, tens

column, hundreds column). First, the number

N(I) is converted to a string N$ so that I can get

the length L by using the LEN function. This

length tells how many digits are in the number.

Line 200 uses the TAB function again, but the

starting column depends on the length of the

number. If the number is one digit, L = 1 and the

computer TABs 12; if the number is two digits,

the starting column is 11; and if the number is

three digits, the starting column is 10.

100 CALL CLEAR

110 FOR 1=1 TO 9

120 READ Nil)

130 PRINT TAB<9) ;N < I )

140 NEXT I

150 DATA 3,15,5,200,79,8,179,2,11

160 PRINT

170 FOR 1=1 TO 9

180 N*=STR$(N<I))

190 L=LEN(Nt)

200 PRINT TAB(13-L);N*

210 NEXT I

220 END

Keep in mind that there are usually many

ways to write a given program. There are several

techniques to get a column of numbers lined up

right. If you can get the computer to do what you

want it to do, your method is fine.

More Techniques

A note on calculations: Keep in mind that if you

type a formula, the computer will evaluate the

expression using the standard algebraic order of

operations—powers, multiplication and division,

addition and subtraction. You may use paren

theses to group numbers to keep within the stand

ard order.

Tip of the month: Use the left-hand SHIFT

key to type the plus sign, + . (That's standard

typing position anyway.) If you use the right

SHIFT with the +, it is possible to hit the FCTN

key instead, which results in QUIT, and you're

back to the title screen and your program is gone.

The function keys can be used within a pro

gram by detecting their code numbers after a

CALL KEY statement. For example, if you check

to see if the ENTER key was pressed, you check

IF KEY = 13. If you wish to use REDO, which

corresponds to FCTN 8, then check for the key

code of 6. In the "Southern States" program in

the August 1983 issue of COMPUTE!, the user types

in an answer. The typing is printed on the screen.

The method used is CALL KEY rather than INPUT

to prevent scrolling. If you want to be able to

erase your answer as you are typing, add the fol

lowing lines:

7S2

106.

IF K=6 THEN 720

IF K=6 THEN 1000

Now after the CALL KEY statement, the computer

checks to see if a letter was pressed, the ENTER

key, or FCTN 8.

I do appreciate your letters and can answer

general questions in this column, or your ques

tions can be answered in "Readers' Feedback" or

"Questions Beginners Ask." If you have problems

running any of my programs, I can also try to

help. Please be specific about which program it is

(and which computer, since I own several brands)

and what the error is. The exact error message

and line number helps to pinpoint the error. Please

do not ask me to debug your own programs or

programs from other authors.

A special welcome to all our new readers

who may have just received a computer for Christ

mas. I will try to continue to write programs and

columns that will meet your needs. May 1984 be a

productive year for all of you TI owners.

Control Scrolling

100

110

120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

30 0

310

320

330

REM CONTROL SCROLLING

DIM NS(50),P(50)

FOR 1=1 TO 50

READ N* ( I )

P(I)=INT<80*RND+10>

NEXT I

CALL CLEAR

FOR 1=1 TO

PRINT N$(I)

0

P(I)

70IF L<20 THEN

L=0

PRINT :"PRESS <ENTER>"

CALL KEY(0,K,S)

IF K<>13 THEN 240

CALL CLEAR

NEXT I

GOTO 330

DATA ANDY,AURA.LENA.BILL,ED,GRA

NT,JIM,JOHN,RANDY.RICHARD.CHERY

.CINDY,SHEILA.JOANN,GEORGE,SUSA

N

DATA KELLY,JENNIE,ANGELA,BRYAN.

DEAN,RELLE,LEWIS,MELISSA,DOUG,S

HERYL,EUGENE,MITCH,KATHY,JEREMY

DATA JUSTIN,STEVE,JASON,PAM,TRA

CY,KIM,JDELLE,JUDY,BRENDA,BOB,J

ERRY,GARY,MARILYN

DATA JODI,DEBBIE,BRENDA,RON,MAE

,RAY,LINDA

END ©
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and going to the last number. 
You can use the same general idea to line up 

a column of any numbers. [n the following exam
pte problem, lines 110- 140 READ in nine numbers 
from the DATA statement in line 150 and print 
the numbers in a column . Notice that line 130 
tells the computer to sta rt p rinting the numbers 
in column 9 with the TAB(9) function. The TAB 
function is just like the tabulator on a typewriter
the computer goes to tha t co lumn then starts prin t
ing, rather than sta rting at the left margin . 

Lines 170 to 210 print out the numbers again, 
but this time right-justified (ones column, tens 
column, hundreds column). First, the number 
N(l) is converted to a s tring N$ so tha t [ can ge t 
the length L by usi ng the LEN function. This 
length tells how many digits a re in the number. 
Line 200 uses the TAB function aga in , but the 
starting column depends on the length of the 
number. If the number is one d igit, L = 1 and the 
computer TABs 12; if the number is two digi ts, 
the starting column is 11 ; and if the number is 
three digits, the starting co lumn is 10. 
1 00 CALL CLEAR 
11 0 FOR 1= 1 TO 9 
120 READ N ( I > 
130 PRINT TAB (9) ; N ( I ) 
140 NEXT I 
150 DATA 3~1 5 ,5,200 , 79 ,8,1 79 , 2, 11 

16e' PR INT 
170 FOR 1=1 TO 9 
180 N$ =S TR$ ( N ( I» 
19 0 L= LE N(N$ ) 
200 PRINT TAB(13-L);N$ 
210 NE X T I 
220 END 

Keep in mind tha t there are usuaUy many 
ways to write a given program. There are several 
techniques to get a column of numbers lined up 
right. If you can ge t the computer to do what you 
want it to do, yo ur me thod is fin e. 

More Techniques 
A note on calculations: Keep in mind that if you 
type a formula, the com pute r wi ll eva luate the 
expression using the standard a lgeb raic order of 
operations- powers, mul tip lica tion and di vision, 
addition and s llbtrac ti on. Yo u may use paren
theses to group numbers to keep within the s tand
ard order. 

Tip of the month: Use the left-hand SHIFT 
key to type the plus sign, +. (That's standard 
typing position anyway.) If you use the right 
SH[FT with the + , it is poss ible to hit the FCTN 
key instead, w hich results in QU [T, and you' re 
back to the title screen and your program is gone. 

The function keys ca n be used within a pro
gram by detecting their code numbers after a 
CALL KEY statemen t. For example, if you check 
to see if the ENTER key was pressed , you check 
[F KEY = 13. If you wish to use REDO, which 

co rresponds to FCTN 8, then check for the key 
code of 6. [n the "Southern Sta tes" program in 
the August 1983 issue of COMPUTE!, the use r types 
in an answer. The typing is p ri nted on the screen. 
The me thod used is CALL KEY rathe r than INPUT 
to prevent scrolling. If you wan t to be able to 
erase your answer as you a re ty ping, add the fo l
lowing lines: 
782 IF K=6 THEN 720 
1062 IF K=6 THEN 1000 

Now after the CALL KEY sta tement, the computer 
checks to see if a letter was pressed , the ENTER 
key, or FCTN 8. 

[ do appreciate your letters and ca n answer 
genera l questi ons in thi s column, or yo ur ques
tions can be answered in " Readers' Feedback" or 
"Questions Beginners Ask." If you have problems 
running any of my programs, I ca n also try to 
help. Please be specifi c abou t which program it is 
(and which computer, since I ow n severa l brands) 
and what the error is. The exact error message 
and line number helps to pinpoi nt the e rror. Please 
do not ask me to debug your own progra ms or 
programs from other authors. 

A special welcome to all our new reade rs 
who may ha ve jus t received a computer fo r Chris t
mas. J will try to conti nue to write programs and 
columns that will mee t yo ur needs. May 1984 be a 
productive yea r for all of you TI owners. 

Control Scrolling 

100 REM CONTROL SCRO LLING 
11 0 DIM N$(50 ),P(50) 
1 20 FOR 1=1 TO 50 
1 3R' READ N$ (I) 
14 0 P(I)=INT(80*RND+10) 
150 NE X T I 
160 L=0 
170 CALL CLEAR 
180 FOR 1 = 1 TO 50 
190 PR I NT N$ ( I ) , P ( I ) 
200 L = L+l 
210 IF L <2 0 THEN 270 
2 20 L=~l 

230 PRINT : "PRE SS ( ENTER ) " 
240 CALL KEY(0, K,S ) 
250 IF K<> 13 THEN 2 40 
260 CA LL CLEAR 
270 NEXT I 
280 GOT O 330 
290 DATA ANOY,AURA,LENA,BILL,ED,GRA 

NT,JIM,JOHN,RANDY,RICHARD,CHE RY 
,C I ND Y , S HE I LA,JOANN,GEORGE,SUSA 
N 

300 DA TA KE LL Y,JEN NI E,ANGELA,BRYAN , 
DEAN,RELLE,LEWI S ,ME LISSA ,DOU G , S 
HERYL,EUGENE,MITCH, KAT HY,JE REMY 

310 DATA JUSTIN,STEVE,JASON,PAM,TRA 
CY,KIM,JOELLE,JUDY,BRENDA,BOB,J 
ERRY,GARY,MARIL YN 

320 DATA JODI,DEBBIE,BRENDA,RON,MAE 
,RAY,LINDA 

330 END © 
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All About

Commodore

Chaining
Melvyn D. Magree

If you've tried chaining programs, but found that vari

ables were lost in the process, you'll find the solution

here. The article tells you how to chain programs so

that variables are safe, and how to handle the variables

you don't want to pass from one program to another.

You are writing a program which is rapidly be

coming larger and larger. Then the dreaded mes

sage is displayed:

OUT OF MEMORY

What to do? You "crunch" the program again

and again; you search for hours for one more thing

to eliminate. Everything that you have left is im

portant. (Crunching means saving memory by

eliminating REM statements, combining com

mands onto multiple-statement lines, and using

abbreviations such as ? for PRINT.)

At wit's end, you discover at least one part of

the program that you use at the very beginning

and never use again. You may even find that you

have more sections you use only once and then

move on to another section. Now, if you could

load that section in only when it is needed and

then load the next section when it is needed.

Many microcomputers do allow you to do

this. You can use the LOAD command as a state

ment in your first program, and your computer

will execute the first program and then LOAD in

the requested program and go to the first statement

of the second program. This is called chaining.
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Changes In Variables

If you have a VIC-20 or a Commodore 64, you can

chain. The Commodore 64 Programmer's Reference

Guide states on page 59: "None of the variables

are cleared during a chain operation." The VIC-20

Programmer's Reference Guide is a bit more thorough

about this and states on page 8: "Variables used

in the first program will not be cleared as long as

the new program is shorter in length than the older

one." You might find that this restriction causes

you problems, especially if you have a small in

itialization section that you want to use as the

first program.

But, beware! There is another "gotcha." It

may be true that "none of the variables are

cleared," but not all variables remain the same

"during a chain operation." Programs 1 and 2

demonstrate this.

Program 1 is 89 bytes long, Program 2 is 25

bytes; so we have no problem with the size

restriction. However, Program 2 does not print

the variable S$ as "TEST" as set in Program 1, but

as S$ .

All good designs, whether of space shuttles

or of can openers, are compromises. Microcom

puters are no exception. In order to conserve space

in programs, the designers of Commodore BASIC

chose to leave string text directly in the program

rather than copy it to a separate area. Thus, when

Program 2 overlays Program 1, the descriptor for

SS points to the same location, but to different

All About 
Commodore 

Chain 
I 

Ing 
Melvyn D. Mogree 

If you've tried chnill illg progralll s, bul foulld tlwi vnri
nbles were lost ill the process, you'll fillri the solulioll 
here. The nrlicle tells you how to chnill prograllls so 
Ihnl vnriables nre snfe, nlld how to IWllrile the vnrinbles 
you riOIl't wnllt 10 pass frolll olle progralll 10 anolher. 

You are writing a program which is rap idly be
coming larger and large r. Then the dreaded mes
sage is displayed: 

OUT OF MEMORY 

What to do? You "crunch" the program again 
and aga in; you sea rch fo r hours for one more thing 
to elimina te. Everyth ing tha t you have le ft is im
portant. (Cl'lllI chillg means saving memory by 
eliminating REM statements, combini ng com
mands onto mul tiple-s tatement li nes, and using 
abbreviations such as? for PRINT.) 

At wit's end , you di scover a t least o ne pa rt of 
the program that you use at the ve ry beginning 
and never use again. You may even find that you 
have more sections yo u use only o nce and then 
move on to ano ther section. Now, if you could 
load that section in onl y w hen it is needed and 
then load the next sec tion when it is needed. 

Many microcomputers do allow you to do 
this. You can use the LOAD command as a sta te
ment in your first program, and your compute r 
will execute the first program and then LOAD in 
the requested program and go to the first statement 
of the second program. This is called chninillg. 
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Changes In Variables 
If yo u have a VIC-20 or a Commodore 64, you ca n 
chain. The COlll llloriore 6.J Progrmlllller's Reference 
Cuirie states on page 59:" o ne of the variables 
are cleared during a chain operation." The VIC-20 
Prograllllller's Reference Cuirie is a bit more thorough 
about this and s tates on page 8: "Va riables used 
in the firs t program will not be clea red as long as 
the new program is shorler in length than the older 
one." You might find that this restriction ca uses 
you problems, especially if you have a sma ll in
itializa tion section that you want to use as the 
first prog ram. 

But, beware! There is another "gotcha ." It 
may be true that " none of the va riab les are 
cleared," but not all va riables remai n the same 
"during a cha in operation." Programs 1 and 2 
demons trate this. 

Prog ram 1 is 89 bytes lo ng, Prog ram 2 is 25 
by tes; so we have no problem with the size 
restriction. However, Program 2 does not print 
the va riable S$ as "TEST" as set in Program 1, but 
as "5$". 

All good desig ns, w he ther of space shuttl es 
or of can openers, are compromises. M icrocom
puters are no excep tion. In order to conse rve space 
in programs, the designers of Commodore BASIC 
chose to leave string text directly in the program 
rather than copy it to a separate area. Thus, w hen 
Program 2 overlays Program 1, the desc riptor for 
S$ points to the same location , but to different 



rFEATURING PROGRAMS
FOR THE VIC-20 AND
THE COMMODORE 64.

.BOUNTY HUNTER $19.95

An adventure in the Old West. Journey back with

us into the days of Jessie James and Billy the Kid

where the only form of justice was a loaded

revolver and a hangman's noose. In this full-length

text adventure, you play the role of Bounty Hunter,

battling against ruthless outlaws, hostile Indians,

wild animals and the elements of the wilderness

with only your wits and your six gun. Average

solving time: 20-30 hours. If you love adventures,

this one is a real treat.

Available for COMMODORE 64 and the VIC-20

(with 8K or 16K expander). Available on TAPE or

DISK. Played with JOYSTICK.

KONGO KONG $19.95

Climb ladders, avoid the barrels the crazy ape is

rolling at you, and rescue the damsel. Commodore

64 version features 4 different screens!

Available for COMMODORE 64 and VIC-20.

Available on TAPE or DISK. Played with JOY

STICK.

GRAVE ROBBERS $14.95

Introducing the first GRAPHIC ADVENTURE

over available for the VIC-20 or COMMODORE 64!

With realistic audio-visual effects, you explore an

old deserted graveyard and actually see the perils

thai lie beyond.

Available for COMMODORE 64 and VIC-20.

Available on TAPE or DISK Played with KEY

BOARD.

CHOMPER MAN $19.95

Don't let the bullies catch you as you gobble the

goodies! This program has 8 screens and still fits in

the standard memory.

Available for COMMODORE 64 and VIC-20.

Available on TAPE or DISK. Played with JOY

STICK or KEYBOARD.

Victory
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AND THANK THEM FOR THEIR

PATRONAGE THROUGHOUT THE YEAR.

THE • EARTH • WARRIOR • SERIES

METAMORPHOSIS

You stumbled into the nest of the Cyglorx and

find yourself fighting off robot tanks guarding

the Cyglorx eggs. You think you have everything

under control and then the eggs start hatching.

Available for COMMODORE 64 and VIC-20.

Available on TAPE or DISK Played with JOY

STICK

CREATOR'S REVENGE $19.95

The creator assembled a massive army of robots and insects to take

revenge on the earth. Destroy insects, get treasures, and get the neutron

bomb deactivator. Battle robots and destroy the neutron bomb before it

annihilates your city. Miss and you must face the mutants. Features 4

different screens.

Available for COMMODORE 64. Available on TAPE or DISK Played

with JOYSTICK

LABYRINTH OF THE CREATOR $19.95

Journey into the most complex and dangerous

fortress ever built by the creator. You will en

counter deadly robots, skulls, lakes, avalanches,

false creators, and a creature who roams 256

rooms relentlessly pursuing you.

Available for COMMODORE 64. Available on

TAPE or DISK Played with JOYSTICK

JSTRATIONS M.IZABI-IH HAUCK

Check your LOCAL DEALER or order directly.

ORDERING: We accept personal checks, money orders, VISA, and MasterCard.

Charge orders please include number and expiration date.

OVERSEAS ORDER: Please use charge, or have check payable through a US

bank.

CANADIAN CUSTOMERS: If you wish lo write a check drawn through a

Canadian bank, please multiply the total order by 1.25 for proper conversion.

Add 51.50 postage and handling per order. PA residents please add 6°o sales tax.

VICTORY SOFTWARE INC.
7 Valley Brook Road

Paoli, Pennsylvania 19301

(215) 296-3787
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with only your wits and your six gun. Average 
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text. In Ihe case of Program 2, this happens to be

a part of line 2 and line 3 (I inserted the REM at

line 1 to force SS to become something at least

partly recognizable). To see what has happened,

let's examine the contents of SS character by char

acter. We do this by the direct statement:

FOR I = 1 TO 4:PRINT ASC(MIDS(SS,I»;:NEXT

and get

83 36 0 23

that is, "S", "$", and two nonprinting characters.

The structure of a BASIC statement is:

next

statement

low

byte

nt

high

byte

statement

number

low /high

byte/ byte

tokenized

statement

statement

terminator

(0)

So we realize that the first two characters are

the "SS" of line 2, the zero is the terminator for

line 2, and 23 is the low byte of the location of the

line following line 3 (the program termination

characters).

Passing Variables

If you are willing to make your programs look a

bit clumsy, you can get around this problem rather

simply (see Program 3). I modified line 1 of Pro

gram 1 so that S$ is set to a null string plus "test".

This causes space to be created in variable storage

which is not overwritten when Program 2 is

loaded. And so, when Program 3 calls Program 2,

Program 2 prints SS correctly.

Another solution would be to set all strings

with READ and DATA statements, which would

put them beyond the area to be overlaid by any

subsequent programs. But this can cause difficul

ties if you need to call bigger programs.

Here's a solution. As you write your various

programs, monitor the size of each. You can do

this by

PRINT PEEK(45),PEEK{46)

remembering the low-byte, high-byte format

used. If any program is larger than the first in the

chain, then do the following. In your first program

set the start of numeric variables (memory ad

dresses 45,46), the start of arrays (47,48), and the

end of arrays (49,50) to the value for the size of

the largest program in the chain or greater. You

should do this as the first thing in your program

so that you do not lose any variables. See Program
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4 and Program 5. (I put line 2 in Program 5 for no

other reason than to help make it bigger than Pro

gram 4.) These examples are for the Commodore

64. If you have a VIC-20, the 8 POKEd into loca

tions 46, 48, and 50 would be replaced by Id for

an unexpanded version; by 4 for a 3K expansion;

and by 18 for8K or more expansion.

Of course, you may have variables that you

do not wish to pass from the first program to

others. To prevent these variables from being

passed, you must use them in the first part of the

first program. (Also, you can't use any variables

in the first part that you wish to pass to other

programs.) After you have used the variables

which are not to be passed, do a CLR to clear var

iable storage; then POKE locations 45 to 50 with

the size of the largest program. Now you can de

fine and set the variables you wish to pass to other

programs.

One final remark. As you update your pro

grams, do not do so after one has been loaded by

another program. When you SAVE, it will be the

size of the largest program in the chain or even

larger. This could have some side effects later that

you would have difficulty figuring out. Reload

any program you update before you SAVE. If you

have done this consistently, its size as given in

locations 45 and 46 will be accurate.

Program 1

1 N=99:S$="TEST"

2 PRINT"TEST1, A BIGGER PROGRAM THAN TEST

2"

3 PRINTN,S$

4 L0AD"TEST2",8

Program 2

1 REM

2 PRINTN,S$

3 END

4 LOAD"TEST2",8

Program 3

1 N=99:S$=""+"TEST"

2 PRINT"TEST3, A BIGGER PROGRAM THAN TEST

2"

3 PRINTN,S$

4 LOAD"TEST2",8

Program 4

1 POKE45,104:POKE46,8:POKE47,104:POKE48,8

:POKE49,104:POKE50,8

2 N=99:S5=""+"TEST"

3 PRINTN,S$

4 LOAD"TEST5",8

Program 5

1 PRINT"TEST5, A PROGRAM WHICH WE WANT TO

BE SOMEWHAT BIGGER THAN TEST4"

2 S$="*"+S$

3 PRINTN,S?

4 END ©

text. In the case of Progr~m 2, this happens to be 
" pa rt o f line 2 and line 3 (I inserted the REM a t 
li ne I to force SS to become something at least 
pa rtly recognizable). To see what has happened , 
let' s examine the contents of S$ characte r by char
acter. We do thi s by thc direct s tatement: 

FOR I ~ 1 TO .:PRINT ASC(MIDS(S$,I));:NEXT 

and get 

83 36 o 23 

that is, "S", "$", and two nonprinting characters. 
The structure of a BASIC s tatement is: 

next sl.l lcmcnl sta tement 
s tatement number tokeni zcd termina tor 

low j high low / high statem e nt (01 
byte byte byte byte 

So we rea li ze that the first two cha racters a re 
the "S$" of line 2, the zero is the terminator for 
line 2, and 23 is the low byte of the loca tion of the 
line foll owing line 3 (the program termina tion 
characte rs). 

Passing Variables 
If you are willing to make yo ur programs look a 
bit clumsy, you can get a rou nd thi s problem rather 
simply (see Program 3). I mod ifi ed line 1 of Pro
g ram] so that S$ is et to a null s tring plus " tes t" . 
This ca uses space to be created in va riable s torage 
wh ich is not overwritten w hen Program 2 is 
loaded. And so, w hen Program 3 ca ll s Program 2, 
Program 2 prints S$ correctly. 

Another so lu ti on wo uld be to se t all s trings 
wi th READ and DATA s tate ments, which would 
put them beyond the a rea to be overlaid by any 
subsequent programs. But thi s ca n cause difficu l
ties if you need to ca ll bigger progra ms. 

Here's a so lution. As yo u write your various 
p rogra ms, monitor the size o f each. Yo u ca n do 
this by 

PRI NT PEEK(45),PEEK(46) 

remembering the low-byte, high-by te format 
used. If any program is large r than the first in the 
chain, the n do the fo llowing. In yo ur firs t p rogram 
se t the s tart of numeric variables (memory ad
dresses 45,46), the start of arrays (47,48), and the 
end of arrays (49,50) to the val ue for the size of 

4 and Program 5. (I put line 2 in Progmm 5 for no 
other reason than to help make it bigger th"n Pro
gra m 4.) These exa mples are for the Commodore 
64. If you have a VIC-20, the 8 POKEd in to loca
ti ons 46,48, and 50 wo uld be rep laced by 16 for 
an uncxpanded version; by 4 fo r a 3K ex pansion; 
and by 18 for 8K or mo re expansion. 

Of course, you may have va riables that you 
do not wish to pass fro m the firs t program to 
others. To prevent these variables from being 
passed, yo u mus t use them in the firs t part of the 
fi rst program. (A lso, yo u Cill1 't li se any va riab les 
in the first part that yo u wish to pass to othe r 
programs.) After you have used the va riables 
which arc not to be passed, do a CLR to clea r va r
iable storage; then POKE locations 45 to 50 with 
the size of the largest program. Now yo u ca n de
fine and set the va ri ab les you wish to pass to other 
programs. 

O nc final re mark . As you upda te you r pro
g rams, do not do so after one has been loaded by 
another program. When yo u SAVE, it w ill be the 
size of the largest program in the chain or even 
larger. This could have some side effects later that 
you wou ld have diffiClilty figuring out. Reload 
any progra m yo u update before you SAVE. If yo u 
have done this conSis tently, its size as given in 
loca tions 45 and 46 will be accurate. 

Program 1 
1 N~99:S$~"TEST· 

2 PRINT"TESTl, A BIGGER PROGRAM THAN TEST 
2" 

3 PRINTN ,S $ 
4 LOAO "TEST2",8 

Program 2 
1 REM 
2 PRINTN ,S $ 
3 END 
4 LOAD "TEST2", 8 

Program 3 
1 N=99:S$ =""+" TEST" 
2 PRINT "TEST3 , A BIGGER PROGRAM THAN TEST 

2" 
3 PRINTN , S$ 
4 LOAD "TEST2", 8 

Program 4 
1 POKE45 ,l ~4 : POKE46,B:POKE4 7 , l~4:POKE4B , B 

:POKE49,1~4:POKE5~, B 
2 N=99:S$=" "+" TEST" 
3 PRINTN,S$ 
4 LOAO "TE5T S " , 8 

Program 5 
1 PRINT"TESTS , A PROGRAM WHICH WE WANT TO 

BE SOMEWHAT BIGGER THAN TEST4" the la rges t program in the chain or grea ter. Yo u 2 
should do thi s as the firs t thing in yo ur program 3 

5$="*"+5$ 
PRINTN , S$ 
END so that you do not lose any variab les . See Program 4 

158 COMPUTE! January 1984 



□commodore
SOFTWARE FOR C-64

Business

WordPro 3 + <64 wSpellRight Plus .. S 79.OD

SpellRight Plus S 55.00

Easy Script S 45.00

Calc Result (Advanced) S 125.00

Calc Result (Easy) S 75.00

Mirage Concepts (65000 records) .... S 95.00

M-File(mergewwordpro) S 89.00

Home Accountant (Continental) .. .. S 75.00

Code Writer

(writes basic programs) S 95.00

Easy Finance S 22.00

Complete Accounting

G'L. A'R. AP, PRJNV S 75.00

Entertainment
Assembler Package (cassette or disk)

(compiled, includes editor, loader,

disassembler) s 39.00

Sprite Master S 30.00

Neutral Zone . .$ 35.00

Vic Tree (programmers utilities) .. . S 75.00

Commander Ultra

(terminal package) S 59.00

Pilot S 39.00

ACCESSORIES

80 Column Expander .. S 55.00

Vic 1600 Modem $ 75.00

Vic 1650 Modem S 109.00

Hayes Smart 300 Modem S 249.00

Hayes Smart 1200 Modem S 629.00

Vic 1530 Datasette S 60.00

5 Slot Expander (64) $ 65.00

6 Slot Expander (vie) S 70.00

24 K Ram (vie) S 105.00

16 K Ram (vie) S 70.00

8 K Ram (vie) S 45.00

64 Relay Cartridge S 45.00

Numeric Key Pad (vie & 64) $ 35.00

Programmers Ref Guide S 18.00

Verbatim Diskettes S 26.00

INTERFACES

Interpod (full compatibility!!)

(Intelligent IEEE &RS232) . Call

Trie Connection

(full graphics of 64) $ 95.00

Cardco Parallel Interface $ 70.00
RS-232 Communications interface....% 45.00

Vic Switch s 149.00

ADA 1800 (Parallel) S 129.00

ADA 1450 (Serial) S 149.00

Pet-to-IEEE Cable $ 39.00

lEEE-lo-IEEE Cable . $ 49.00

4 Prong A V Cable S 15.00

Custom Computer Cables

(we make to your specifications) Call

MONITORS

CBM1701 Color Monitor

Panasonic CT-160 Color

Panasonic TR-120 Green Screen

Sanyo Green Screen

Amdek Color Plus

Amdek 300A

S 249.00

S 279.00

S 159.00

S 95.00

S 295.00

S 175.00

LETTER QUALITY PRINTERS

Transtar 120 (80 column)..

Transtar 130 (132 column).

CBM 6400 Printer

NEC Spinwriter

S 495.00

S 769.00

$1425.00

Call

DOT MATRIX PRINTERS

CBM 1525 30 CpS S 235.00

CBM 8023 150 cps S 539.00

CBM 4023 100 cps. (IEEE) S 339.00

CBM 1526 100 cps. (serial) S 349.00

Epson MX-80 FT 80 cps S 549.00

Epson RX-80 120 cps Call

Epson FX-80160 cps Call

Epson FX-100 160 cps Call

Okidata 92 (Parallel) S 559.00

Star Gemini 10X S 329.00

Star Gemini 15 S 499.00

COMMODORE BUSINESS MACHINES

Executive 64 portable (new) -. Call

B128-80 128k Bus. Machine (new) ... Call

SuperPet (5 languages) $1059.00

CBM 8032 S 625.00

CBM 2031 single disk S 295.00

CBM 8050 Dual Disk 1 meg S 995.00

CBM 8250 Dual Disk 2 meg S1295.00

CBM D9060 Hard Disk 5 meg S1995.00

64K Expansion Board S 275.00

SuperPet Upgrade Kit $ 695.00

BUSINESS SOFTWARE—KOJ2

WordPro A~ or 5+ $ 305.00

Visicalc S 199.00

The Manager S 199.00

BPI Accounting System

(5 separate modules) S 325.00

BUSINESS SOFTWARE— B128-80

Superscript II

Superbase

Superoffice

Complete Accounting Systems.

Mail Pro

Crass Compilier (Oxford)

Call

Call

Call

Call

Call

Call

Orders under 50.00 add 10.00 Handling fee

MasterCard. VISA, Money Order. Bank Check

COD (add 5.00)

Add 3% For Credit Cards

All Products Shipped Within 24 Hours

F.O.B. Dallas. Texas

Al! Products Shipped With Manufacturers

90 Day Warranty

DEALERS INQUIRIESWSIjCOME

Call to Order

1-800-527-1738
All Others Call

1-214-231-2645

Micro-Sys
S I B B U 1 0 B S

1303 Columbia Drive Suite 207 Richardson, Texas 75081 9:30 a.m.-6:30 p.m. (Mon.-Fri.) 10:30 a.m.-2:30 p.m. (Sat.)

~commodore 
SOFnli\RE FOR C-64 

Business 
WordPro 3 +/64 wlSpeliRighl Plus ... S 79.00 
SpeliRighl Plus . . .. S' 55.00 
Easy Script. .. . . .. ..... . .. . S 45.00 
Galc Resuli (Advanced). . .... . S 115.00 
Galc Resuli (Easy) ... ....... ...... . S 75.00 
Mirage Concepls (65000 records) . . .. S 95.00 
M·f ile (merge wlWordpro) .......... S 89.00 
Home Accountant (Continental) ..... . S 75.00 
CodeWriler 

(writes basic programs) . ..... . . . , S 95.00 
Easy Finance. . .... . ...... . .. . S 22.00 
Complete Accounting 

GIL. AIR. AlP. P/R. INV .......... S 75.00 
Entertainment 

Assembler Package (cassene or disk) 
(compiled , includes editor, loader, 
disassembler) .... . .. . .. . ... . .. . S 39.00 

Sprile Masler ......... .. . .. ...... S 30.00 
Neulral Zone ..................... S 35.00 
Vic Tree (programmers utilities) .. . S 75.00 
Commander Ultra 

(Ierminal package) . . . ...... .. S 59.00 
Pilot .............. ... . S 39.00 

ACCESSORIES 

80 Column Expander .............. S 55.00 
~c 1600 Modem .... .... ........ . S 75.00 
~c 1650 Modem ............... .. S 109.00 
Hayes Smart 300 Modem . . .... . . . .. S 149.00 
Hayes Smart 1200 Modem ...... ... . S 619.00 
~c 1530 Datasene . . ... .. . ........ S 60.00 
5 Siol Expander (64) . . . S 65.00 
6 SIOI Expander (vic) .. . ...... S 70.00 
24 K Ram (vic) . .•. . .. .... S 105.00 
16 K Ram (vic) ..... ..... ....... .. S 70.00 
8 K Ram (~c) . . .. . . S 45.00 
64 Relay Cartridge . . ..... S 45.00 
Numeric Key Pad (vic & 64) ....... . . S 35.00 
Programmers Rei Guide. . . S 18.00 
Verbatim Diskenes . . . . . . . . . . . . .. . S 16.00 

0 s 

IflITERFACES 

Inlerpod (lull compatibility Ii) 
(lntelligenllEEE & RS232) Call 

The Connection 
(lull graphics 0164) ... . .... .. ... S 95.00 

Card co Parallellnlertace .. . ... . .. . .. S 70.00 
RS-232 Communicalions Intertace ... . S 45.00 
~c Switch . . ...... . .. S 149.00 
ADA 1600 (Parallel) .. . .. S 119.00 
ADA 1450 (Serial). . . . . . ...... S 149.00 
Pet-Io-IEEE Gable . . . .... ... . . S 39.00 
IEEE-io-IEEE Cable . S 49.00 
4 Prong AN Cable ....... .. ..... . . . S 15.00 
Custom Computer Cables 

(we make to your specifications) . Call 

CBM 1701 Color Monitor . . .... .. . .. S 149.00 
Panasonic CT-160 Color .. . ..... .... S 179.00 
Panasonic TR-1 20 Green Screen ..... S 159.00 
Sanyo Green Screen ..... . ......... S 95.00 
Amdek Color Plus ................. S 195.00 
Amdek 300A .. . .... . .. .. .... . ... . S 175.00 

lEITER QIIALnY PRl~TERS 

Transtar 120 (80 column) . . . .. .... S 495.00 
Transtar 130 (132 column). . .. S 769.00 
CBM 6400 Printer . . ...... S1415.00 
NEG Spinwriter . . . . . . . . . . . . . . . . Call 

DOT MIDUX PRI~TERS 

CBM 1525 30 cps. .... .. S 135.00 
CBM 8023150 cps. .. S 539.00 
CBM 4023 100 cps. (IEEE) .... ...... S 339.00 
CBM 1526100 cps. (serial) . ........ S 349.00 
Epson MX-80 fT 80 cps. . . S 549.00 
Epson RX-80 120 cps. Call 
Epson fX-80 160 cps. Call 
Epson fX-l00 160 cps. Call 
O~data 92 (Parallel) . . . . ........ S 559.00 

Gall to Order 
1-800-527 -1738 

All Others Call 
1-214-231 -2645 

MicrO-SIS 
T R I B U T 

Star Gemini lOX . . ..... .... S 329.00 
Star Gemini 15 . . .. . ...... . ...... S 499.00 

COMMODORE 8I1SINE.';S MACIIINE.~ 

Executive 64 portable (new) . . . . . . . . . Ca ll 
B128-80 128k Bus. Machine (new) . Call 
SuperPet(5Ianguages) ......... ... S1059.00 
CBM 8032 .... .. ......... .. ..... S 625.00 
CBM 2031 single disk .... .. ........ S 295.00 
CBM 8050 Dual Disk 1 meg . ... .. . . . S 995.00 
CBM 8250 Dual Disk 2 meg . .. S1295.00 
CBM 09060 Hard Disk 5 meg .. . ..... S1995.00 
64K Expansion Board . . ....... S 275.00 
SuperPeI Upgrade Kit .... . . .. ...... S 695.00 

8USINE.~S SOFnlARE - 8032 

WordPro 4 + or 5 + . ...... S 305.00 
~sicalc . . .. . . . .. S 199.00 
The Manager . .. . .. ... . .. ..... ... . S 199.00 
BPI Accounting System 
(5 separate modules) . . S 325.00 

811SINESS SOIT\\~RE- 8128-80 

Superscript II .. . Call 
Superbase . Call 
SuperoHice . Call 
Complete Accounting Systems. Ca ll 
Mail Pro . . . Call 
Cross Compilier (Oxford) . . . . . . . . . . . Call 

TEIIJ\L~ 

Orders under SO.OO add 10.00 Handling fee 
MasterCard, VISA, Money Order. Bank Check 
COD (add 5.00) 
Add 3% For Credit Cards 
All Products Shipped Within 24 Hours 
mB. Dallas. Texas 
All Products Shipped With Manufacturers 
90 Day Warranty 

DEALERS INQUI RI ES WEl.CO~I£ 

0 R S 

1303 Co)umbla Olive SUite 207 Richardson, Texas 75081 9.30 a.m.-6.30 p.m. (Mon.-FrI.) 10:30 a.m.-2 30 p m. (Sat) 



The Mozart Machine
Donald J Eddington

Your computer can compose music with this special

technique. The compositions are remarkably Mozartian

in style.

If you've ever gone through the steps to make

your computer play a particular piece of music,

you realize that it can be a significant programming

task. To have your computer actually write music

is a real feat.

To accomplish this, we've first got to find a

way to work with POKE values in DATA state

ments in order to make the measures of music.

Also, we need to be able to READ the values in

any order so that the songs will be different with

each run of the program. The commonly used

string manipulation methods won't work very

well here. We need variety, and the traditional

way of working with strings quickly results in a

tangled mess.

Alternatively, you could write each measure

as a series of POKE'Note/Duration/Next Note
repeats. But by the time you had about a dozen

measures entered this way, you'd see the ?OUT

OF MEMORY error message on a VIC. The results

of this method are fine, but you'll probably find it

too long and repetitive.

Array Referencing

The shortest, best way to solve this problem is to

use a technique called array referencing. First, to

get the measures of music, you set up an array of

all variables, then reference them by subscript

into a POKE loop. Specifically, 14 variations on

nine variables are required to make the music for

this program. The random number generator is

used to make the music different every time the

program is run.

A Mozartian flavor results from a deliberate

shortening of the low notes and making the high

notes of varying lengths. And to keep the music

from becoming totally random, DATA statements

select the measures by their underlying tonality—

tonic, subdominant, dominant, or supertonic.

You also need to provide for cadence measures

every four measures and for a final ending chord

160 COMPUTE! January 1984

for each tune.

This line-by-line explanation (of the VIC ver

sion) will help illustrate the programming steps

involved.

Following The Composer

Lines

10 DIMension an array for notes—9 notes per

measure, 14variations.

25 Green screen with a red border.

30-50 Educational information printed on the screen.

75 Wait for two seconds before continuing.

80 Orange screen with a green binder.

90 READ into the array all notes in the following

DATA statements until 14 variations of the 9

measures are all read in. Add 212 to each note

to make it a pitch value before the note is

POKEd.

91-95 The DATA statements that line 90 READs to

fill the array,

100-130 Speed value and voice numbers—line 130 is

the volume.

160-178 The DATA statements which keep the music

like Mozart's by conlnilling the next tonality

used and where the cadences will fall.

180 READ the next item in the DATA statements

(170-178).

190-270 Determine the value of Y, then GOTO 1010 IF

RR is 2, 5, or7. If RR is8, then 500; if RR is 9,

then 1500:

300-332 These lines guarantee that the value of Y will

be different each time the program is run. This

section is a random number generator. Note:

Y is used to select the variation READ from the

array DIMed in line 10. At line 1010. these

values of Y will be used to create a measure of

music.

500—510 The ending module that is printed on the

screen when the program is finished.

900 REMIine telling the programmer that this is

where the music is actually produced and

POKEd into the correct voices.

1010-1035 This is where the music is created—by taking

the value of Y determined in lines 190-331 and

reading (he array at position Y (1-14) for 9

notes (subscripts) then POKEing these values

into the correct voices to get the notes. Line

1035 ends with a GOTO 160 to make the

program create another measure of music.

1500-1510 This section ends each tune with a long chord,

then waits two seconds between tunes.

Then the program plays another tune.

The Mozart Machine 
Donald J Eddington 

Y Oil r colllpllier en II COlli pose IIl/{sic wi lil til is specinl 
tecil II iqlle. Tile COlli posi tiolls n re rellln rknbl l/ Moznrt in II 
ill style. 

If you've ever gone thro ugh the steps to make 
your computer playa particular piece of music, 
yo u rea li ze that it ca n be a signi fi ca nt programming 
task. To have your computer actua ll y write music 
is a rea l fea t. 

To accomplish this, we've firs t go t to find a 
way to work with POKE va lues in DATA s tate-
111ents in order to make the measu res of Illllsic. 
Also, we need to be able to READ the va lues in 
any order so that the songs will be different with 
each run of the program. The commonly used 
string manipulation methods won't work ve ry 
well here . We need varie ty, and the traditiona l 
way of working with strings quickly resu lts in a 
tangled mess. 

Alternatively, you could write each measure 
as a series of POKE Note/Duration/Nex t Note 
repeats. But by the time you had about a dozen 
measures entered this way, yo u'd see the ?OUT 
OF MEMORY error message on a VIC. The results 
of this method are fin e, but you' ll probably find it 
too long and repe titi ve. 

Array Referencing 
The shortes t, best way to so lve th is problem is to 
use a technique called array referencing. First, to 
get the measures of music, you set up an array of 
all va riables, then refe rence them by subscript 
into a POKE loop. Speci fi ca lly, 14 va riations on 
nine variables are required to make the music for 
this program. The random number generator is 
used to make the music diffe rent eve ry time the 
program IS run. 

A Mozartian flavor results from a deliberate 
shortening of the low notes and making the high 
notes of va rying lengths. And to keep the music 
from becoming totally random, DATA statements 
se lect the measures by their unde rlying tona lity
tonic, subdominant, dominant, or supe rtonic. 
You also need to provide for cadence measures 
every fo ur measures and for a final ending chord 
160 COMPU'J'E! Jonuary19Bll 

for each tunc. 
This line-by-line explanation (of the VIC ve r

sion) will help illustrate the p rogramming s teps 
in vo lved . 

Following The Composer 
Lines 

10 

25 
3()-50 
75 
80 
90 

91-95 

10()-130 

16()-1 78 

180 

19()-270 

30()-332 

50()-5'10 

900 

101()-1035 

150()-1510 

DIMension an array for notcs- 9 notes per 
measure, 14 va riation s. 
Green screen with a fed border. 
Ed uGl tiona l in fofll1<llion p rin ted on the screen. 
\'Vait for two seconds bdorc continuing. 
OrangI.:' screen with a green border. 
READ into thl' urray illl notes in the fo llow ing 
DATA sta tements until J4 variat ion s o f the 9 
measures areal! read in. A dd 2 12 Itl L'ach note 
to make it a pitch value before the note is 
POKEd. 
The DATA st<ltcl11ents that li ne 90 READs III 
fi ll thea rr<lY . 
Speed value and voice numbers- line DO is 
the volume. 
The DATA stalL'nlL'nts which keep the Illusic 
like Mozart' s by control ling the next tonality 
used and w here Ihe cadences will fa ll. 
READ the Ilext item in the DATA statemen ts 
(170- 178). 
Determine the valuc of Y, then cora 1010 IF 
RR is 2,3, orT If RR is8, then 300; if RR is 9, 
then 1300. 
These lines guarantee Ih.11 the valut.' of Y will 
be different each time the program is rUIl. T his 
section is a random number gener<ltor. Note: 
Y is used to select the variation READ from the 
array DIMed in line 10. At line 1010, these 
va lues ory will be used to create a mellsure uf 
music. 
The ending mod ule that is printed on the 
screen when the progr<l1l1 is fi nished. 
REM line telli ng the programmer that this is 
w here the music is actual ly producl'd and 
POKEd into the correc t voices. 
This is where the music is crea ted- by taking 
the va lue of Y determined in lines 190-331 and 
rendi ng the arraya t posi tion Y (1- 14) (or9 
notes (subscripts) then POKEi ng these va lues 
into the corrcct voices to get the notes. Line 
1035 ends with. GOTO l60 to make the 
program crea te another measu re of music. 
T his section ends C<lch lunc w ith a long chord , 
then waits two seconds between tunes. 
Then the program plays anothcr tUIH.'. 
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APPLE, ATARI, IBM & C-64

PROGRAM

GAMES

A.E.

Blue Max

Canyon Climber

Capture the Flag
Choplifler

Circus

Cytron Masters
Dimension X

Dragonriders of Pern

Drefbs

Fathoms 40

Fire One

Floyd of the Jungle

Ft. Apocalypse

Gateway to Apshai

Gunfight

Gwendolyn

Hellcat Ace

Jumpman

Jumpman Jr.

Knights ol the Desert

Lunar Dutpost

Miner 2049er

Nato Commander

Operation Whirl Wind

O'Rileys Mine

Pinhead

Pitstop

Poker Sam

Polaris

Pooyan

Preppie

Preppie II

Protector II

Rally Speedway

River Palrol

ROM's Revenge

Rosens Brigade
SAGA Games

Sands ol Egypt

Seawolf

Serpentine

Shamus II

Silicon Warrior

Spector

Springer

Starfire

PRICE

22.95

23.05

16.45

29.65

22.95

22.95

26.35

22.95

26.35

22.95

16.45

22.95

19.75

22.95

26.35

22.95

18.65

19.75

26.35

26.35

26.35

26.35

32.95

23.05

26.35

19.75

19.75

26.35

16.45

25.25

19.75

18.70

22.00

22.95

32.95

25.25

26.35

11.95

24.75

19.75

22.95

26.35

22.95

26,35

22.95

25.25

22.95

PROGRAM

Stone Sisyphus

Swat Rescue

The Shattered Alliance

Tigers in the Snow

Wayout

Wing Man

Zaxxon

Zepplin

PRICE

24.75

26.35

26.35

26.35

26.35

22.95

26.35

23.05

PERSONAL INTEREST

Arcade Machine

Bank St. Writer

Budget Master

Cyber Graphics

File Manager

Graphic Generator
Graphic Master

Micro Painter

PM. Animalor

S.A.M. Speech

Synthesizer

Speil Wizard

Text Wizard

EDUCATIONAL

Fun with Music

Fun wilh Art

Grango s Magic Fountain

Liftoff

Match Boxes

Math Flash

Math Monsters

Pulten Around

Skyride

ACCESSORIES

Atari 32K Expander

Atari 48K Expander

Atari 64K Expander

Direct Connect

Telephone Modem

39.55

46.15

26.35

22.95

65.95

16.45

22.95

22.95

29.95

39.55

32.95

32.95

26.35

26.35

19.75

16.45

19.75

14.47

18.87

19.75

16.45

56.10

73.10

96.80

148.50

Generic Disks/Bulk 50 Pack

Single Sided.

Double Density 1.75

Single Sided.

Single Density 1.45

Double Sided,

Double Density 2.25

Interface Module 75.63

NEW WORLD

U.S.A. 800-824-9101

VISA • MASTERCARD ■ AMERICAN EXPRESS

For 24 hour delivery, send certified or cashiers check, money order or direct wire trans

fer. Personal checks: allow 2-3 weeks to clear. Prices reflect cash discount, add d%

for credit card purchases. Add S2.00 for snipping. Ohio residents add 6.5% sales tax.

Commodore 64

and

VIC-20

Telecommunications

with a difference!
Unexcelled communications power and

compatibility, especially for professionals and

serious computer users. Look us over; SuperTerm

isn'tjust "another" terminal program. Like our

famous Terminal-40, it's the one others will be

judged by.

• EMULATION —Most popular terminal protocols:

cursor addressing, clear, home, etc.

• EDITING — Full-screen editing of Receive Buffer

• UP/DOWNLOAD FORMATS-CBM, Xon-Xoff,

ACK-NAK, CompuServe, etc.

• FLEXIBILITY—Select baud, duplex, parity, stopbits.

etc Even work off-line, then upload to system!

• DISPLAY MODES-40 column; 80/132 with

side-scrolling

• FUNCTION KEYS-8 standard, 52 user-defined

• BUFFERS—Receive, Transmit. Program, and Screen

- PRINTING — Continuous printing with Smart ASCII

interface and parallel printer; buffered printing

otherwise

• DISK SUPPORT-Directory, Copy, Rename, Scratch

Options are selected by menus and EXEC file. Software

on disk with special cartridge module. Compatible with

CBM and HES Automodems; select ORIG/ANS mode,

manual or autodial.

Write for the full story on SuperTerm; or, if you

already want that difference, order todayl

Requires: Commodore 64 or VIC-20. disk drive or Datasette, and

compatible modem. VIC version requires I6K memory expansion. Please

specify VIC or 64 when ordering,

Smart ASCII Plus ... $59 95

The only Interface which supports streaming —sending

characters simultaneously to the screen and printer — with

SuperTerm.

Also great for use with your own programs or most

application programs, i.e., word processors. Print modes:

CBM Graphics |w/many dot-addr printers), TRANSLATE,

DaisyTRANSLATE, CBM/True ASCII, and PIPELINE.

Complete with printer cable and manual. On disk or cassette.

VIC 20 and Commodore 64 are trademarks of Commodore Electronics, Lid.

(816)333-7200

MIDWEST

MICRO me

Send for a free brochure

MAIL ORDER: Add Si.50 shipping and
handling (S3.50 for C.O.D.); VISA/Mastercard

accepted (card* and exp. date). MO residents

add 5.625% sales tax. Foreign orders payable

U.S.S. U.S. Bank ONLY; add S5 shpftindlg.

311 WEST 72nd ST. • KANSAS CITY • MO • 64114

NEW WORLD'S 

APPLE, ATARI, IBM & C-64 
PROGRAM P RI CE PROGRAM PRICE 
GAMES Slone Sisyphus 24.75 
A.E. 22 .95 Swat Rescue 26.35 
Blue Max 23.05 The Shanered Alliance 26.35 
Canyon Climber 16.45 Tigers in the Snow 26.35 
Capture the Flag 29.65 Wayout 26.35 
Choplifler 22.95 Wing Man 22.95 
Circus 22.95 laxxan 26.35 
Cylron Masters 26.35 Zepplin 23.05 
Oimension X 22.95 PERSONAL IN TEREST 
Oragonriders of Pern 26.35 Arcade Machine 39.55 
Drelbs ,2.95 Bank SI. Writer 46.15 
Fathoms 40 16.45 Budget Master 26.35 
Fire One 22.95 Cyber Graphics 22.95 
Floyd of the Jungle 19.75 File Manager 65.95 FI. Apocalypse 22 .95 Graphic Generator 16.45 
Gateway to Apshai 26.35 Graphic Master 22.95 
Gunfight 22.95 Micro Painter 22.95 
Gwendolyn 18.65 P. M. Animator 29.95 
Hellcat Ace 19.75 SAM. Speech 
Jumpman 26.35 Synthesizer 39.55 
Jumpman Jr. 26 .35 Spell Wizard 32 .95 
Knights of the Oeser1 26.35 Text Wizard 32.95 lunar Outpost 26 .35 
Miner 204ger 32.95 EDUCATIONAL 
Nato Commander 23.05 Fun with Music 26.35 
Operation Whirl Wind 26.35 Fun with Art 26 .35 
O'Rileys Mine 19.75 Grango 's Magic Fountain 19.75 
Pinhead 19.75 UNoH 16.45 
Pitstop 26.35 Match Boxes 19.75 
Poker Sam 16.45 Math Flash 14.47 
Polaris 25.25 Math Monsters 18.87 
Pooyan 19.75 Punen Around 19.75 
Preppie 18.70 Skyride 16.45 
Preppie 11 22.00 ACCESSORIES 
Protector II 22.95 Atari 32K Expander 56.10 Ral~ Speedway 32.95 
River Patrol 25.25 Atari 4BK Expander 73.10 

ROM 's Revenge 26.35 Alari 64K Expander 96.80 
Direct Connect Rosens Brigade 11.95 

Telephone Modem 148.50 SAGA Games 24.75 
Sands 01 Egypl 19.75 Generic Disks / Bulk 50 Pack 

Seawall 22.95 Single Sided, 

Serpentine 26.35 Double Densil~ 1.75 

Shamus II 22.95 Single Sided, 
Silicon Warrior 26.35 Single Oensit~ 1.45 
Spector 22.95 Double Sided, 
Springer 25.25 Double Dens i~ 2.25 
Slarfire 22.95 Interface Module 75.63 

~ 

-~~ - e:-~ ... 

NE 

U.S.A. 800·824·9101 
VISA · MASTERCARD · AMERICAN EXPRESS 

For 24 hour delivery, send certil led or cashier's Check, money order or d irect wire trans· 
fer. Personal Checks: allow 2·3 weeks to clear. Prices reflect caSh discount, add 4% 
lor credit card purChases. Add 52.00 lor shipping. Ohio residents add 6.5% sales ta~ . 

Commodore 64 
and 

VlC-20 

S149~ , 
Telecomm 

Unexcelled communications power and 
compatibility. especially for professionals and 
serious computer users. look us over; SuperTerm 
isn'tjust "another" terminal program. Like our 
famous Terminal-40. It's the one others will be 
Judged by. 

EMUlATION - Most popular terminal protocols; 
cursor addressing. clear. home, e[(. 

EDITING - Full-screen editing of Receive Buffer 
UP/ DOWNLOAD FORMATS -CBM. Xon-Xoff. 
ACK-NAK. CompuServe. etc. 
flEXIBILITY - Select baud. duplex. parity. stopbits. 
etc Even work off-line. then upload to system! 
DISPLAY MODES - 40 column; 80/ 132 with 
side-scrolling 
FUNCTION KEYS-8 standard. 52 user-denned 
BUFFERS -Receive. Transmit. Program. and Screen 
PRINTING-Continuous printing with Smart ASCII 
interface and parallel primer; buffered printing 
otherwise 
DISK SUPPORT - Directory. Copy. Rename. Scratch 

Options are selected by menus and EXEC file. Software 
on disk with special cartridge module. Compatible wIth 
C8M and HES A utomodems; select OR/Gl ANS mode, 
manual or aurodial. 

Write tor t he full story on SuperTerm; or, If y ou 
already want that difference, o rder t odayl 
Requires; CommOdore 64 or VJC-20. disk dri~ or Datasene. and 
compatible mOdem. VIC version requires 16K memory e~pansion. Please 
specify VIC or 64 when ordering. 

Sma rt ASCII Plus ... S 59 ~ 
The only Interface which supports streaming -sending 
characters simultaneously [0 the screen and printer - with 
SuperTerm. 

Also great for use with your own programs or most 
application programs, Le .• word processors. Prin t modes: 
CBM Graphics fw/ many dot-addr printers), TRANSLATE, 
DaisyTRANSLATE. CBMfTrue ASCII. and PIPELINE. 

Complete with printer cable and manual. On disk or cassette. 

VIC 20 and Commodore 64 81e trademarks of Commodore Electronics, Ud. 

Send for 8 free brochure. 

(816) 333·7200 MAlLORDER: ..... "!D_ .... I' I I MIDWEST ==:,"!":....~ MICOO ""..,.".-.... _"""'-~ Inc. U.s..s.U.s.BlnkONLY;UlS6~ 

CITY · MO . 64114 



Computer Outlet
We offer the largest selection of software and hardware

for Apple, Atari, Commodore, IBM and Kaypro at

25 to 40% off retail
H)95 East Twain, LasVegas, NV 89K>9 • Mon.-rri. 8AM to 6PM, Sat 9AM to 5PM

Commodore Software Special
Avalon Hill

B-1 Nuclear Bomber (C) $12

Midway Campaign (C) $ 12

Nonh Atlantic Convoy Raider (C) $ 12

Nukewar(C) S 12

Planer Miners (C( S 12

Computer Stocks & Bonds (C) $ 15

Andromeda Conquest (C) $ 14

Computer Football Strategy (C| . ..$ 12

Telengard(C| $ 16

Broderbund

Davids Midnight Magic S 23

Choplifter(CT) ... S 34

Serpentine(CT) S 27

SeaFox(CT| S 27

Bank Street Writer .$ 45

Continental
Home Accountant $48

Creative Software
Household Finance S 23

Home Inventory S 12

Pipes S 23

Datamost

Swashbuckler S 23

Aztec S 27

Pain! Wizard - S 33

Infocom

Datasoft

Zaxxon S 27

EPYX/Automated

Simulations
Jump Man (D) 5 2/

TempleofApsfiai . ... $ 27

Hayden

Micro Addition (Di Of fC) S 15

Micro Division (D>or (C) S 15

Micro Multiplication (D) or (C) S 15

Micro Subtraction (D| or (C) S 15

Monkey See. Monkey Spell S 20

Human Engineered

Software
6502 Professional Dev. System (C) . .$ 20

Retro BaU(CRT) S 27

Hesmon(CRT) $ 27

Turtle Graphics II (CRT) S 45

Heswriter64(CRT) S 35

Gndrunner(CRT] S 23

Paint Brush (CRT) S 23

Apple Hit List

Sammy LighUoot $ 24

Suspended $ 35

Pianettall $ 34

Witness $34

Spare Change S 23

Knight of Diamonds $ 23

Zaxxon .$ 27

Lode Runner £ 23

Serpentine S 23

Choplifter $ 23

Frogger $23

Sea Fox , $ 20

Temple of Apshal $27

Zorkl. II. Ill .. . .. .Ea.S 27

Castle Wolfenstein .$ 20

Wiz& Princess $ 22

Ulysses 8 The Golden Fleece . .....$ 23

Wizardry $ 34

1525 Printer $229

1530 Datasette $ 64

1541 DiskDrive $249

1600Modem $ 89

1101 Commodore Monitor $289

VIC 1311 Joystick $ 8

VIC 1312 Game Paddles $ 16

Educational

Zorkl, II. Ill . Ea.S 27

Deadline(D) .$ 34

Starcross . .S 27

Witness $ 34

Planetlall $34

Spinnaker

Snooper Troops #1 (0) S 30

Face Maker (D) S 23

KinOercomp (D) S 20

HeyOiddle $ 20

In Search of the Most Amazing Thing $ 27

Fraction Fever (CRT) $ 20

Alphabet Zoo (CRT[ S 20

Delta Drawing (CRT) ...$ 20

Kidsof Keys $ 23

Reading & Language Arts

Super Hangman (C) $ 14

Slmon/Hes3(C, $ 13

Concentration (O $ 13

Home Babysitter S 23

WordSearch S 15

Facemake-f S4-S 23 VIC-I 27

Klndercomp/64 t 20

Snooper Troops 1/54 S 27

Mathematics
SkyMath(C) i 12

Space Division S 12

Bingo Spaed Math (CT) S 23
NumberCrunch(CT) $ 23

NumberChasor $ 17

NumberGulper t 17

Music

Fun with Music S 27

VIC Music Composar(CT) J 42

HESSynthesounrJ(CT) I 49

Programming Techniques
Intro to Basic Prog. I S 22

lntrotoBasicProg.lt S 22

Programmer's Aid Cart S 22

TurtleGraphlcs/Has3{CT) S 29

GorteckS The Microchip S 23

Kids on Kays/94 S 23

Books

KldsandtheVIC t 18

Programmer'sReterenceGuide-VlC ..I 14

Programmer's Reference Guida-64 ...J IB

Apple/Educational

Sticky Bear Numbers/Xerox ... S 3D

Sticky Bear ABC/Xerox $30
Sticky Bear OppositesfXerox .. $27

Sticky Bear Shapes/Xerox . .$ 27

In Search of Most Amazing Thing

Spinnaker .. % 27

Hey Diddle Diddle/Spinnaker .S 20

Snooper Troops 1 S 2/Spmnaker Ea % 30

Delta Drawing/Spinnaker.. % 34

Story Machme/Spmnaker 123

Face Maker/Spinnaker . S 23

Rhymes A Riddles/Spinnaker £ 20

Alphabet Zoo/Spmnaker . I 20

Plato Whole Numbers $ 39

Plato Decimals . S 39

Plato Fractions $ 39

PDI Preschool Builder $ 24

Match WilsfCBS . . . . $ 20

Mastering the S.A.T./CBS ... . $99

Early Games tor Young Children/

Counterpoint $ 20

Early Games Music'Counterpoint . $ 20

Wizware Microzme/Scholastic

Juggles Rambow/Learning Co .

Bumble Games/Learning Co

Bumble Plot/Learning Co

Gertrudes Secrets/Learning Co

Gertrudes Puzzles/Learning Co

Rockys Bools(Learning Co

Compu-Read/Edu Ware ...

Spelling Bee with Reading Primer

Algebra l/Eduware
FractionsfEduware . .

Decimals'Eduware ..

Decimals/Eduware

Master Type/Lightning

Type Attack/Sirms

S.A.T Word AttackfHartcourt

Base . .

Word At tack/David son

Math Blaster/Davidson

Speed Reader n/Davidson ..

Spellicopter/Designware

Micro Multiplication/Hayden .

S 27

$ 20

S 27

S 27

$ 30

$ 30
$ 34

S 23

$ 27

$ 34

$ 34

$ 34

,E 34

$ 27

$ 27

.$ 34

$ 34

$ 34

S 48

$ 27

$ 20

Sierra On-Line

Frogger (D)

Crossfire

Jaw Breaker

Threshold (CRT)

Sammy Light Food (CRT)

$ 25

$ 15

S 20

-S 27

S 25

Sirius Software
Apple Cider Spider S 24

Blade of Blackpool (D) S 27

Type Attack (CRT] $ 27

Critical Mass (D) $ 27

Snake Byte |D| $ 23

Bandits S 23

Strategic Simulations
Combat Leader

Geopohtiquei990 .

Knights of the Desert

S 27

$ 27

S 27

Timeworks

Data Manager

Wall Street

Electronic Checkbook

Money Manager

General Ledger

S 17

.$ 17

.$ 17

S 17

S 65

Tronix

KidGrid $23

Juice $ 23

Sidewinder S 23

VIC 20 Software

Adventureland $29

PirateCove S 29

Mission Impossible $ 29

The Count , S 29

Voodoo Castle . , . S 29

The SHy is Falling . . . . S 23

Mole Attack $ 23

Bingo Speed Math .. $23

Quick Brown Fox $ 56

Avenger S 23

Super Alien - $ 23

Jupiter Lander $ 23

Draw Poker . . . .$ 23

Midnight Drive . . S 23

Raid on Fort Knox . $ 23

Sargon II Chess $ 29

Gorf S 29

Omega Race $ 29

Sea Wolf $ 23

Apple Cider Spider (CT) $ 27

Sammy Lightloot(CT) S 27

Frogger $ 27

, 

Computer Outlet 
We offer the largest selection of software and hardware 

for Apple, Atari, Commodore, IBM and Kaypro at 

25 to 40% off retail 
1095 f.ast Twain, LasVegas, NV 89109 • Mon.-fri. 8AM to 61'1'1, Sat 9AM to 5fM 

Commodore Software Special 
Avalon Hill Infocom 

B·' Nuc lear Bombeq C) . .. ,S 12 
Midway Campaign (C) .. . $ 12 
North Atlantic Convoy Raider Ie) . , $ 12 
NukewartC) .. .. ...... $ 12 
Planet Miners (e) . $ 12 
Computer Siocks & BondS (C) . . . S 15 
Andromeda Conquest (e) .. ... .. .... $ 14 
Computer Footbal l Strategy (C) . . $ 12 
Telengard (C) . . .. . ............ . S 16 

Broderbund 
David"s Midnight Magic . 
Ghopllfler leT) 
Serpenline(CT) 
Sea Fox(Cn . 
Bank Streel Wri ter 

Continental 

. . . $ 23 
.... S 34 

. S 27 
.. S 27 
.. S 45 

Home Accountant .. ....... $ 48 

Creative Software 
Household Finance .. S23 
Home Inventory .. S 12 
Pipes . . S 23 

Datamost 
Swashbuckler . .... $ 23 
AZlee S27 
Paint Wiza rd . S 33 

Datasoft 
lau on S 27 

EPVXlAutomated 
Simulations 

Jump Man (0) . 
Templeof Apshai 

Hayden 
Micro Addition (0 ) 01 (C) 
Micro Division (0 ) or (C) •. 
Micro Multiplicat ion (0) or (C) 
Micro Subtract ion (0) or (C) . 
Monkey See. Monkey Spell 

S27 
>27 

.. S t5 
. ... S 15 

.. S 15 
. .... S 15 

... S 20 

Human Engineered 
Software 

6502 Pro feSSional Oev. System (C) 
Retro Ball (CRT) 
Hesmon (CRT) . 
Turt le Graphics II (CRT) . 
Heswri l er 64 (CRT) 
Grid ru nner (CRT} 
Painl Brush (CRT) . 

. . $ 20 

. . $ 27 
.. .. $ 27 

. . $ 45 

. . $ 35 
. S 23 

.. $ 23 

Apple lIit List 
Sammy Lightfoo t . S 24 
Suspended •. . S 35 
Planel fa ll . . . . $ 34 
Witness . . . $ 34 
Spare Change . . $ 23 
Knight 01 Diamonds . . ..... $ 23 
laxxon . ... ... .... .. ...• . . $ 27 
Lode Runner . . .. .. .. .. . . $ 23 
Serpentine .. $ 23 
Choplilter . . .....•• $ 23 
Frogger . . $ 23 
Sea Fox . . . $ 20 
Temple o! ApSha i • . . $ 27 
lork 1. 11. 111 . . . .. Ea. $ 27 
Castle Wollenstein . . $ 20 
Wiz & Princess ........ S 22 
Ulysses & The Golden Fleece ....• •. $ 23 
Wizardry . • .. • . . $ 34 

CJI·.-. _ _ 

1525 Printer . .. 
1530 Datasette • 
1541 Disk Drive 
1600 Modem 

-

1701 Commodore Monitor 
VIC 1311 Joystick • • ... 
VIC IJ12 Game Paddles 

$229 
$ 64 
$249 
$ 89 
$289 

.$ 8 

. $ 16 

fducational 
Reading & Language Arts 

Super Hangman (C) . . .S I f 
Simon/Hess (C) • . . .. ... . S 13 
Concen\tatfon (C) . . • .. . 1 13 
Home Babysitter . . .. • S 23 
Word Search .• . . $ 15 
Facemakef • • .54·$ 23 VtC·$ 27 
Klndercomp/6f . . .. • $ 20 
SnooperTroops U&4 • .. $ 27 

Mathematics 
Sky Math (C) ••• $ 12 
Space Divis ion ... .... .. . . .. $ 12 
BlngoSpeed Msth (Cn . • •. S 23 
NumberCrunch (CT) . . .. . .. . . . .. s 23 
Number Chaser . . $ 17 
Number Gulper . . S 17 

Music 
Fun with Music .. . . ... .. .•. . $ 27 
VIC Music Composer (CT) • . .. . . .. . .. $ 42 
HESSynthesound (CT) . .. 1 49 

Programming Techniques 
Intro to BasIc Proo. 1 • • • . • .• $ 22 
IntrotoBaslcPrOO. IL ... .. .... . ... $ 22 
Programme(s Aid Carl . • . •. •. . . $ 22 
Turl teGraphlcslHess(CT) ... .. . $ 29 
GOrleck & The Microchip .• $ 23 
Kids on Keys/6f . . .. . . .. $ 23 

Books 
Kldsand the VIC . •• • . .. •• • . • . . $ 18 
Programmer's RelerenceGulde-VIC •. $ 14 
Programmet"sRel erenceGuld&-64 ... $ 18 

Apple/Educational 
Sl lcky Bea r Numbers/Xerox . ' 3<l Wlzware Mlctozlne/Scholashc '27 Sl lcky Bear ABC/Xero~ S 3<l Juggles Ra inbow/Learning Co ... $ 20 Sl lcky Bear OpposileslXerox . $ 27 
Sticky Bear Sha pes/Xerox .. . . $ 27 Bumble GameS/learning Co ' 27 
tn Search at Mosl AmaZing Thing Bumble Pial/l earn ing Co $27 

Spinnaker ' 27 Gertrudes Secrets/Learning Co . • 3<l 
Hey Diddle Didd le/Spinnaker . • 20 Gerlrudes Puu les/lear ning Co. . 30 
Snooper Troops 1 & 21Spinnakel . Ea $ 30 

Rocky's BOal s/Learning Co $3' 
Compu·Read/Edu Ware .. $23 

Delta OrawlngtSplnnaker ." Spelling Bee With ReadIng Pllme; • $27 
Story Machine/Spinnaker . S 23 Algebra IIEduware . $ 34 
Face Maker/Spin naker . • 23 Frac tlons/Eduware .. S" 
Rhymes & RiddleS/Spinnaker . • 20 DecimalslEduware $3' 
Alphabel l oo/Spinnak'er $ 20 Decimals/Eduware $" 
Plato Whole Numbers $ 39 Ma ster Type/l lghl ning $27 
Plato Decimals $39 Type AttacktSirius $ 27 
Plato Fract.ons $39 S.A.T Word Atlack/Harlcoull 
POI Preschool Builder .. $ 24 Base . S 34 
Mal ch Wlls/CBS . . 20 WOl d AttaCk/Davidson S:,' 
Maslering the S.A.T.lCBS S 99 Malh Blaster/Davidson $ " 
Ea/ly Games lor Young Children/ Speed Aeader IlJOavidson '" CounlerpOinl $20 SpelllcoplerlDesignware • ..••.. S 27 
Ea rly Games Music/Counterpoint . .$ 20 Micro Mult iplication/Hayden . . S 20 

l ork 1. 11. 11 1 
Oead line(O) 
Starcross 
Witness 
Planet!all . 

........ Ea. S 27 
•• S 34 

.. . .. S 27 
. . S 34 

.......... . . . $ 34 

Spinnaker 
Snoo;>er Troops Ii I (0) . S 30 
Face Maker (0) . . ........ .. . $ 23 
Kindercomp (0 ) S 20 
Hey Diddle .. .. .. $ 20 
In SearCh o t tho Most AmaZing Thin g . S 27 
Fraction Fever (CAT) .. . ... $ 20 
A lphabel l oo tCRT} ..... $ 20 
Della Drawing (CRT) . S 20 
Kidsol Keys . . . ... . . ... . . $ 23 

Sierra On·Line 
Frogger (0 ) 
Crossl ire 
Jaw Breaker 
Thresho ld (CRT) 
Sammy Light Food (CRn 

S25 

S " 
S 20 
S 27 
S 2J 

Sirius Software 
Apple Cider Spider . S" 

S27 
S27 
S27 
S23 
S 23 

Blade 01 Blackpool (0) 
Type Attack (CAT) 
Cri tical Mass (0 ) 
Snake Byle (D) 
Bandi ts 

Strategic SimulatiQns 
Combal Leader $ 27 
Geopolil lQue 1990 $ 27 
Knights ol l he Desert $ 27 

Timeworks 
Dala Manager 
WaliStreel 
E!ectronlc Checkbook 
Money Manager 
General lodger 

Kid Grid 
JUice • 
SideWinder 

Tronix 

.. $ 17 
. $ 17 , " 

.. S 17 
, 6' 

. S 23 
'23 

..... $ 23 

VIC 20 Software 
Adventure land .S '" Pirate Cove ........ . . S '" Mission Imposs.ble .. $ 29 
The Counl • . . . S 29 
Voodoo CasUe .• S 29 
The Sky IS Fall ing ... S 23 
Mole AUaCk ... S 23 
Bingo Speed Math S23 
Quick Brown Fox ... $ 56 
Avenger . . . S 23 
Super Alien . ... .. $ 23 
Jupi ter La nder .$ 23 
Draw Poker . .. S 23 
Midnight DrIVe ... $ 23 
Raid on Fort Knox $23 
Sargon II Chess .. $ 29 
Go" . . $ 29 
Omega Race . .. . . ... $ 29 
SeaWoli . ... . . . .... ... ... ... . . .. $ 23 
Apple Cider Sp ider (CT) . . $ 27 
Sammy Lightlool (CT) .. . . . ... $ 27 
Frogger . .. ... ... .. . $ 27 



600XL $169

800XL CALL

1400XL CALL

1450XLD CALL

Atari, Inc.
1O10Recorder. ... $75

1050 Disk Drive . 1339

1027 Primer . .$285

1025 Printer $429

830 Modem . $1-15

850 Interlace $179

Entertainer System , $ 64

482 Educator $110

483 Programmer S 52

Communicator II S209

Alan Accounting S169

CX4104 Mailing List $19

CXL4007 Music Composer $42

Programming 2 & 3 Ea $ 22

Conversational Languages ... . Ea.S 45

CX4018 Pilot $ 55

CX405 Pilot $ 99

CXB126 Microsoft Basic II . .$ 62

CXL4020Centipede . . .$ 33

CXL4006 Super Breakout S 26

CXL40O8 Space InvadefS ... . .$ 26

CXL4009 Computer Ctiess $26

CXL4011 Star Haiders $33

CXL4012MissileCommand.. , ..$ 26

CXL4013 Asteroids S 26

The Bookkeeper $102

Home Filing Manager $65

Atari Speed Reading . $ 54

Home Manager KM $ 55

Family Finance . S 36

TimeWise $ 23

Gaiaxian $ 33

Defender . . .$ 33

Paint .. .$ 33

Qix . .$ 33

Dig Dug $33

ET Phone Home $ 34

Atari Writer $75

Donkey Kong .$36

Donkey Kong. Jr $ 38

Pac Man $33

Ms.PacMan . .S 36

Atari Logo .. i S 72

Mickey in the Great Outdoors/D .. ..$30

Peter Pan's Daring Escape $36

Pengo $ 33

Robotron2084 . . .$ 33

Pole Position $ 36

Eastern Front $ 33

Business St Utilities
Visicaic $169

Computaris Financial Wizard . . S 45

Color Accountant $ 65

Data Perfect . .S 69

Letter Perfect $ 69

Bank Street Writer $45

Money Wizard I 45

Text/SpellWizardCombo.. . ...I 53

Letter Wizard .. .1 45

Syn File + .$ 65

Syn Text $ 65

Syn Tax $23

Syn Mail $ 34

Basic Compiler $ 55

Graphics Generator $17

Micropainter . S 23

Graphics Masier $ 23

Miles Payroll System II

Atari Specials

$•.■:■:■:-:■:

Educational
The Alphabet Arcade (D or C) S !3 Sammy Lightfoot ID or CT) S 25
My First Alphabet (D) $26 Apple Cider Spider (CT) S 27

Monkey See. Monkey Spell. (C) $14 (D)S 17 Hey Diddle Diddle |D) ... $20

Pop'R Spell (C|$ 20 (D>$ 22 Snooper Troops 1 &2(D) Ea $ 30

Do It Yourself Spelling (C) $ 16 Story Machine . . ,(D)$ 23 (CT] S 27

Vocabulary Builder . ,(C|$ 13 (D|$ 19 Face Maker(D or CT) $ 23

Preparing for the SAT . .(C]$ 66 (D)$ 79 Alphabet Zoo (D)$ 20 (CT)$ 23

Computation Delta Drawing (CT) $27

Concentration (Q$ 13 (D|$ 15 Rhymes & Riddles (D) $ 20

Crossword Magic (D) $ 34 Fraction Fever (CT) .$23

WizwareMicrozine(D> $27 Kindercomp (Dor CT) S 20

Einstein Memory Trainer (D) $53 Magic Melody Sox . ....$14

Big Math Attack (C)$ 17 |D)$ 22 Globemasler (D) . ..$ 27

Compumath Fractions. (C)S 23 (D)$ 29 States & Capitals (C) .. S 12

Compumath Decimals. (C)S 23 (D)S 29 European Countries & Capitals(C) .. ,S 12

Addition/Subtraction .. ,(C)$ 14 (D)$ 17 Sammy the Sea Serpent (C)S 13 (D)S 19

MulUDivision (C)$ 14 <O)S 17 Preschool IQ Builders . (C]$ 13 (D)$ 24

Tricky Tutorials —

Educational Software

# 1 Display Lists (C.D)$ 17

# 2 Horiz/Vertical Scrolling (C.D)$ 17

# 3 Page Flipping . (C.D) $ 17

# 4 Basics of Animation (C.D) $ 17

# 5 Player Missile Graphics . ..(C.D)$ 24

0 6 Sound and Music (C,D)$ 24

# 7 Disk Utilities (D)S 24

# 8 Character Graohics (C,D)S 20

# 9 GTIA Graphics (C,D)S 20

«1OSound Eflecls (C.D)S 20

«11 Memory Map Tutorial (C.D)$ 20

SUPER SAVINGS
Wico "Boss" Joystick $ 15.00

Wico Redball Joystick $ 24.00

Elephant Disks S/S (10 per box) $ 18.50

Verbatim Disks S/D (10 per box) $ 24.00

Disk Savers (plastic sleeves)

multi-colored 1 doz $

Disk Mailers $

Flip 'n File Diskette Holder w/lock (holds 25) . . $

Flip 'n File Diskette Box (holds 50) $

Library Carrying Case (holds 10) $

Gorilla Banana Printer $209.00

Percom Printer Port Drive 88S1PD S439.00

Percom Single Density Drive $389.00

Percom Double Density Drive $515.00

Alphacom 80 Col. Graphics Printer $149.00

Amdek Color I Monitor $299.00

4.50

3.50

18.50

21.00

2.50

Modems Monitors
Hayes Smarimoaem 300 Baud . ..$209
Hayes Smarmodem 1200 . . . $499

Signalman Modem H . . $ 79

Atan830Modem . $155

Leading Edge Gorilla Hi-Res 12" $ 85

USI Amber $149

Nee Green Screen $169

Amdek Color II $659

Piew Hit List

InSearcnof the Most Amazing Thing .$ 27

Witness $34

Cosmic Balance II .. ...$27

Temple o\ Apshal S 27

Raster Blaster $ 20

Deadline $ 34

Richochel . $ 15

Wni Princess $ 22

Ali Baba and the Forty Thieves $ 22

Canyon Climber $ 17

Crush. CrumDIeS Chomp $ 20

Zorkl.ll &III Ea.$ 27

frogger ,

Choplifter

Curse ol Ra

Ulysses and the Golden Fleece

Tigers in the Snow

David's Midnight Magic (D) .

Sky Blazer (D)

Serpentine ID)

Sea Fox (D)

Sands of Egypt(D)

Pool 400 (CT)

.... $22

$ 22

$20

S 20

$ 27

Blue Max. . . $23

Wizard ol Wor

Cyborg (D)

Gold Hush (D)

Bandits |D) . .

Way Out (D).

Fast EddyiCT)

.S 23

$ 23

$ 23

$ 23

S 27

$ 24

Star League Baseball S 22

The Cosmic Balance (D| $ 27

Chess (Dl $ 45

Checker (0} . $ 34

Raptillian(D.C) $ 23

Submarine Commander (CT) S 30

Jumbo Jet Pilot (CT| $ 30

Soccer (CT) $ 30

Starcross(O) .. .$ 27

Zaxxon(D.C| $ 27

Miner 2049er(CT) % 34

Twerps (D) s 23

Flip Out (DJ $20

Star League Football % 22
ProtectorII (D)$ 23 (CT]$ 27

BasebaiHCT) . .$ 34

Preppiell(D.C) . $ 23

Arcade Machine (0) $ 39

Cap n Cosmos (0) $ 29

Spy's Demise (D) $ 15

Repton(D) $ 27

Critical Mass (D) $ 27

Millionaire (D) $ 39

Poker Sam (O) ... . .$ 17

JumpMan(O) .... $ 27

Helllire Warrior |D:C| $ 27

Planetfall S 34

Adventure mTime(D).. . $20

Wavy Navy |D] .$ 23

Phaiuafi's Curse (D.CT) ...$23

Dark Crystal (D). $ 26

Pianeifall(D) $ 34

Enchanter |D| S 34

Flight Simulator $ 36

Lode Runner(D) S 23

Dunzhm (D) $ 20

Printers
Nec8023A .$ 475

Epson FX100FT $ 789

OkidalaML82A . .S 399

OkidataML83A .... .. .$ 615
OkidaiaML84p . S1049

Okidaia92 S 469

Okidata 93 S 789

Citon 8510 Prownter S 365

Mannesmann Tally 160L S 629

Qume Sprint 11+ .SI 429

Gemini 10X $ 315

To Order Call Toll free 1 ~ftf)O~
Information I702796O296 -1 %J\J\J
Inquiries 1-702-369-5523 We accept VISA and MasterCard

ORDERING INFORMATION AND TERMS: For Fast Delivery send cashier checks, money orders or direct Dank wire trans/ers Personal and company checks allow 3 weeks to clear

Charges for C O D orders are S3 00 minimum or 1°'* lor orders over S300 School purchase orders welcomed- Prices relied a cash discount only and are subject to change without

nonce. Please enclose your phone number with any orders SHIPPING: — Software: S3.00 minimum SHIPPING — Hardware: (Please cat!) SHIPPING — Foreign Orders: APO & FPO

orders $10 minimum and I5='a of ali orders over $100. Nevada residents add 5 3/4% sales tax. All goods are new and include factory warranty Due to our low prices, all sales are Imai

All returns must he accompanied by a return authorization number. Call 702-369-5523 to ootam one belore returning goods for replacement

600XL 
BooXL 

$169 
CALL 

1400XL CALL 
1450XLD CALL 

Atari, Inc. 
tOIQReeorder . 
1050 Disk Drive . 
1027 Ptmter 
1025 Printer 
830 Moaem 
850 'ntellace . 
Entertainer System . 
482 Educator . 
483 Programmer 
Communicator II 
Alar l Accounting 
CX4104 Ma rling list 
CXL4007 M USIC Compose' 
Programming 2 3 3 
Conversational languages 
CX40 18 PIIOI .• 
CX405 Pi lot 
CXB 126 MiclOsol \ Basic II 
CXL4020Cenl ipede . 
CXL4006 Super Breakout . 
CXL4008 Space Invaders 
CXL4Q09 Computer Chess 
CX L4011 Star Raiders 
CXL4012 MissrleCommand 
CXL401 3Asleroids 
The Bookkeeper 
Home Filing Manager 
Alar! Speed Reading 
Home Manager Ki t 
Family Finance . 
Time Wise 
Ga laxlan . 
Defender . 
Pai nt 
QIX . 

Dig Dug .. 
ET Phone Home . 
At3r1Wri l er 
Donkey Kong 
Donkey Kong. Jr 
Pac Man 
Ms. Pac Man 
Alar, Logo 
Mickey in the Greal OUldOOfslD 
Peter Pan's Daring Escape 
Pengo . . ......... . 
Robolron 2084 
Pole Posi tion 
Eastern Flont 

. $ 75 

.$33" 
$265 

.". .$1 45 
.$179 

.. $ 64 
· . 5110 

. $ 52 
.209 
5169 • I" 

. $ 42 
Ea $ 22 
Ea. $ 45 

. . $ 55 

. . $ 99 
. $ 62 

." 
. $ 26 
. $ 26 
.26 
.33 

.• 26 
.26 
$102 
. 65 ." .. " 
.36 

.. $ 23 
. $ 33 

. . $ 33 

. . $ 33 ." .33 .. '" 
. $ 75 
.36 
.38 
. 33 ,,. 
.72 
'30 
.36 

.. $ 33 

.. $ 33 
.• 36 

.. $ 33 

Business lk Utilities 
'bslcalc 
Computafl 's Financial Wizard 
COlor Accountant 
Data Perfec i . 
l etter Perlect 
Bank Street Wri ter 
Money Wizard . 
Te~tlSpell W izard Combo , 
leiter Wizard 
Syn File + 
Syn Tekt 
Syn Ta~ .,' . 
Syn Mail 
Basic Compiler . 
Graphics Generator . 
MICIopainter . 
Graphics Master . 
Miles Payroll System 

$169 
• '5 

. $ 65 

. $ 69 
· , $ 69 

. $ 45 
, $ 45 
, $ 53 

,, $ 45 ." 
, $ 65 

· , $ 23 .. '" 
, $ 55 
. $ 17 
$23 

. $ 23 

.SI 

A tari Specials 

t:ducational 
The Alphabet Arcade (0 or C) ,, 5 13 Sammy lightfoot (0 or CT) . .. S 25 
My First A lphabet (D) '26 Apple Cider Spider (CT) . $ 27 
Monkey See. Monkey Spell tC) $1 4 to ) $ 17 Hey OJddle OJddle (0) . . .. $ 20 
Pop'R Spell . (C) $ 20 (0 ) $ 22 Snooper Tloops 1 & 2 (0) . Ea, $ 30 
Do II You/sell Spel ling tC, .. S 16 Story Machine (0)$ 23 (CT) $ 27 
Vocaoulary Builder (C) $ 13 (0 )$ 19 Face Maker (O 01 CT) .......... $ 23 
Preparing l or the SAT .. (C) $ 66 (0 )$ 79 Alphabet Zoo .. ...... (O) S 20 (Cn S 23 
Computation Delta Drawing (CT) . .. . . . S 27 

Concentration , . (e) 5 13 (O) S 15 Rhymes & Riddles (0) .. .... .. .. .. . 520 
Crossword Magic (D) , , .. '" Frac tion Fever (CT) .. $ 23 
Wlzwale Mic/ozlne (D) , .. S 27 Klndercomp (o or Cn .. .. .. $ 20 
Einstein Memory Trainer (D) . • 53 Mag ic Melody Bo. , ......... 5 14 
Big Math Attack . (C)$ 17 (0 ) $ 22 Globemastel (D) . $ 27 
Compumath Frac tions (e) $ 23 (O) S 29 States & Capl tals (C) ...... $ 12 
Compumath Decimals (C)$ 23 (0)$ 29 EUlopean Countlles & Capi tals (C) . . $ 12 
AddU io/\/Sublfact ion . (e) $ " (O) S 17 Sammy the Sea Serpent (e) S 13 (0)5 19 
Mull/DiviSion IC)' " (O) S 17 Pl eschoollO BUilders .. (e) S 13 (O) S 24 

Tricky Tutoria ls -
Educational Software 

/I 1 Display lists . . (C, D)S 17 
1/ 2 Ho/iZIVert ical Scrol ling . . (C. D) S 17 
II 3 Page Flipping ." .. , . . . ... (C,D) S 17 
/I .: Basics 0 1 Animation , .. ee.O) 5 17 
" 5 Player Missile Graphics (C,D)S 24 
" 6 Sound and MUSIC (C,O) 5 24 

" 7DlskUtlUtles. . . .. . .. . . ... (D)S 24 
" 6 Character Graphics ... . ... (C.D) $ 20 
"9GTIAGraphics .. .. ... .. .. (C.O)S 20 
" to Sound Ellects . ,, (C.O)$ 20 
1111 Memory Map Tutorial .... , . (C.o)S 20 

SUPER SAVINGS 
Wico " Boss" Joystick 
Wico Redball Joystick 

.. S 15.00 
· S 24.00 

Elephant Disks SIS (10 per box) . 
Verbatim Disks SID (10 per box) . 
Disk Savers (plastic sleeves) 

· $ 18.50 
· S 24.00 

multi·colored 1 doz. ....... . ......... . S 4.50 
Disk Mailers ... ............ ....... . S 3.50 
Flip 'n File Diskette Holder wllock (holds 25) .. S 18.50 
Flip 'n File Diskette Box (holds 50) .. S 21 .00 
Library Carrying Case (holds 10) . . S 2.50 
Gorilla Banana Printer . . . . . . . . . . . . 5209.00 
Percom Printer Port Drive 88S1 PD . . $439.00 
Percom Single Density Drive . . . . . . . 5389.00 
Percom Double Density Drive . . . . . . $51 5.00 
Alphacom 80 Col. Graphics Printer . . 5149.00 
Amdek Color I Monitor . . . . . . . . . 5299.00 

Modems 
Hayes Smar1mooem 300 Haud 
Hayes Smarmodem 12(X) , . 
Signalman Modem II 
Ala,1 B30 Modem . , 

.... .. $209 
. . 5-499 
.. $ 79 

..... ,$155 

Monitors 
Leading Edge Gorilla Hi·Res 12" .. ... $ 85 
USI Amber , .$149 
Nee Gleen 5c,een . . $169 
Amdek Color II .. , .. , , .5659 

/Yew /lit List 

In SearCh 01 the Most Amazing Tnlng . $ 27 
Wllness . . . $ 34 
Cosmic Balance II .. $ 27 
Temple 01 Apshai .. $ 27 
Rastel Blasler $ 20 
Deadline $ 34 
Rlchochel $ 15 
Wll & Princess S 22 
Ali Baba and the FOlty Thieves S 22 
Canyon Climber $ 17 
C'ush, Crumble & ChOmp S 20 
Zork I, ll & 111 Ea.$ 27 

Hogger 
ChoPll l ter 
Curse 0 1 Ra 
Ulysses and the Golden Fleece 
Tlge/s In the Snow 
Oavld's Midnight Mag iC 10 ) 
Sky Blazer 10 1 
Serpentine (D) 
Sea Fa. (0 ) • 
Sands 0 1 EgYPl lo ) 
PooI400(Cn 
Blue Ma • ....... . .... 

' 23 
' 23 · " .23 

• 27 ' 23 

• 22 
• 22 ' 20 
.20 
$27 

,. $ 23 
Wlzara 0)1 Wor . $ 23 
Cyborg (0) $ 23 
Gold RUSh (01 $ 23 
Bandits (D) $ 23 
Way Out (Ol $ 27 
Fast Eddy(CT) $ 24 
Slar league Baseball . , , $ 22 
The CosmiC Balance (a ) $ 27 
Chess (a) $ 45 
Checker (D) S 34 
Rapllllian(o.Cj . .S 23 
SubmarIOeCommander(CT) . . 5 30 
JumboJel Pilot (Cn . $ 30 
Soccer (Cn $ 30 
5 la,cross 10) . . $ 27 
Zauon (D,C) $ 27 
Miner 204ger (CT) $ 34 
Twerps(O) . ,$ 23 
Flip Out (0 ) . 5 20 
Star league Footba ll . . .. , , , . 5 22 
Pro tector II . , , , . (0 ) $ 23 (CT) $ 27 
Baseball (Cn $ 34 
Preppie II (D,C) $ 23 
Arcade Machine (D) $ 39 
Cap n' Cosmos(D) 5 29 
Spy's Demise (0 ) $ 15 
Repton (D) ,S 27 
Cli l ical Mass (0 ) $ 27 
Mitl lona1re (0) . . $ 39 
Poker Sam (D) $ 17 
Jump Man (OJ S 27 
Hellfire Warlior (o :Cj $ 27 
Planellall , .. .. .. " ...... .. $ 34 

Adven lure In Time (0 ) , . $ 20 
WaW( Navy [OJ $ 23 
PhahJah's Curse (O,CT), $ 23 
Dark Crystal (0 ) , S 26 
Planetlall (D) . $ 34 
Enchanter (D) $ 34 
Flight Simulalol $ 36 
lode Runner (D) $ 23 
OunZhln (D) $ 20 

Printers 
Nec B023A . 
Epson FX 100FT 
Okidata Ml82A 
Okldala Ml83A 
Okldala Ml84p . 
Qkldala 92 
Okldata 93 ,. 
CltOh 6510 P/owllter 
Mannesmann Tally l SOl 
Oume Sprint II + , 
Gemini lOX 

. $ 475 
S 769 
• 399 
S 6t5 
S 1()49 
$ 469 
$789 
S 365 

. , $ 629 
$t429 
$ 3 t5 

To Order Call Toll free 
Information 1-702-796-0296 
Inquiries 1-702-369-5523 

1-800-634-6766 
We accept VISA and MasterCard 

ORDERING INFORMA TION AND TERMS: For Fast De/I~ery send casrller cnecks, money orders or direcl Dank. wife Irans fers Persona/and company cneck.s allow 3 weeks 10 clear 
Cnarges for C.O.D. orders are $3.00 mInimum or 1'% for orders over $300 Scnoo/ purchase orders welcomed Prices ref/eel a cash discount only and are sub/eel to Change Wllhoul 
nOllce. Please enclose your phone number Wllh any orders SHIPPING: - Softwlr. : 53.00 mlnrmum SHIPPING - Hardwa,.: (Please call) SHIPPING - Fore'l"n Orders: APO & FPO 
orders: $10 mmimum and 15% of a ll orders over 5 100. Nevada reSidents add 5 3/4% sa les lax. All gOOdS are ne N and mclude factory warranty Due 10 our low prices, all sa les are final 
All relurns muSI tie accompaflled Oy a relUrn au/homatlon numOer. Call 702·369·552310 oO/am one Oelore rellJrning goods for replacement 



Entertainment And Education

Significantly, this program does not copy any of

Mozart's music; rather it imitates Mozart's style.

You might want to introduce some alternative

composition rules and stylistic ideas and come up

with a mechanical composer of your own. How

about a Pink Floyd machine or a Bartok machine?

If you don't want to type this program in

yourself, cassette copies of the VIC version are

available upon request. Send $3, a blank cassette,

and a stamped, self-addressed mailer to:

VIC Mozart'Machine

7810 South 4th St.

Springfield, IL 62703

This screen introduces "The Mozart Machine" to VIC users.

(Oilier versions similar.)

Program 1: vie Mozart

10 DIMX(14,9)

25 POKE36879,90

30 PRINT"{CLR}[2 DOWN}{RIGHT}{WHT}WELCOME

1 I AM VICLANG AMAZIUS MOZART."

35 PRINT"{DOWN}I PLAY SONGS LIKE THE CHIL

D PRODIGY,WOLFGANG AMADEUS MOZART MIGH

T HAVE DONE."

40 PRINT"{2 DOWNjMOZART LIVED FROM 1756TO

1791 AND WROTE OVER626 WORKS IN 31 YE

ARS. "

50 PRINT"EDOWN]{RED}THE 5 PIECES YOU HEAR

ARE BEING WRITTEN BY{2 SPACESjTHE COM

PUTER AS Y0U{3 SPACES]LISTENI"

75 FORT=1TO2000:NEXT

80 POKE36879,141

90 FORT=1TO14:FORTT=1TO9:READX:X(T,TT)=X+

212:NEXTTT:NEXTT

91 DATA3,11,11,11,11,16,16,11,7,3,11,16,1

1,16,13,16,11,16,3,11,13,11,16,13,16,1

1, 16

92 DATA3,13,16,13,19,22,19,23,13,3,13,19,

13,19,16,19,13,13,3,19,13,13,3,19,19,1

164 COMPUTE! Januaiy 1984

3,3

93 DATA7,13,16,13,22,16,16,13,7,0,7,16,7,

13,11,16,7,13,7,19,22,13,16,13,16,11,7

94 DATA7,13,11,13,7,11,19,13,7, 7,13,11, 13

,7,11,19,13,13,3,11,13,11,16,16,16,16,

16

95 DATA0,16,13,7,7,7,16,7,7,3,19,16,13,13

,13,19,13,13

100 REM SET VOICE NUMBERS,ANDE2 SPACES}SP

EED VALUE

120 K=36875:L=36876:P=175

130 POKE36878,12

160 REM SET SELECTED{2 SPACES]MEASURE BY

{SPACE}DATA NUMBER
170 DATA1,3,6,2,1,4,6,2,3,4,1,5,1,4,6,7,1

,4,6,2,1,3,6,9

172 DATA 1,1,4,5,1,4,6,2,3,4,1,5,1,4,1,5,

1,4,6,9

174 DATA 1,4,6,2,3,6,1,5,1,4,6,7,3,4,6,2,

1,4,3,7,1,4,6,9

176 DATA 1,4,3,7,1,6,4,5,6,3,6,2,4,6,1,5,

1,4,6,9

178 DATA 1,4,3,7,6,3,6,2,4,6,1,5,1,3,6,7,

3,6,1,5,1,4,6,9,8

180 READRR

190 IFRR=1THEN300

200 IFRR=2THENY=12:GOTO1010

210 IFRR=3THEN310

220 IFRR=4THEN320

230 IFRR=5THENY=14:GOTO1010

240 IFRR=6THEN330

250 IFRR=7THENY=13:GOTO1010

260 IFRR=8THEN500

270 IFRR=9THEM1500

300 Y=1:X=RND(1):IFX<.35THENY=3

301 IFX>.75THENY=2

302 GOTO1010

310 Y=10:IFRND(1)<.4THENY=11:GOTO1010

320 Y=4:X=RND(1):IFX<.35THENY=5

321 IFX>.75THENY=6

322 GOTO1010

330 Y=7:X=RND(1):IFX<.35THENY=8

331 IFX>.75THENY=9

332 GOTO1010

500 PRINT"[CLR}EDOWN}{YEL]WELL,THAT'S ALL

—HOPE{4 SPACES] YOU LIKED ITU"

510 PRINT"EDOWN]RUN IT AGAIN—AND HEAR FI

VE MORE SONGS11":END

900 REM FOLLOWING ARE THE MUSIC MEASURES

[SPACEjTHAT VICLANG USES TO MAKETHE W

HOLE TUNE

1010 POKEK,X(Y,1):P0KEL,X(Y,2):FORT=1TOP:

NEXT:POKEK,0:POKEL,X(Y,3):FORT=1TOP:

NEXT

1020 P0KEK,X(Y,4):POKEL,X(Y,5):FORT=1TOP:

NEXT:POKEK,0:POKEL,X(Y,6):FORT=1TOP:

NEXT

1030 P0KEK,X(Y,7):POKEL,X(Y,8):FORT=1TOP:

NEXT:POKEK,0

1035 POKEL,X(Y,9):FORT=1TOP:NEXT:GOTO160

1500 POKE36876,23 5:POKE3687 5,239:POKE3687

4,235:FORT=1TO1200:NEXT

1510 POKE36874,0:POKE36875,0:POKE36876,0:

FORT=1TO2000:NEXT:GOTO160

Program 2: Mozart For The 64
Translation by Gregg Peele, Assistant Programming Supervisor

100 DIMH(14,9),L(14,9)
101 FORT=54272TO54272+24:POKET,0:NEXT

102 POKE54296,15

Entertainment And Education 
Significantly, this program does not copy any of 
Moza·rt's music; rather it imitates Mozart's s tyle. 
You migh t want to in troduce some a lte rnative 
composition rules and s ty lis tic ideas and come up 
with a mechanical composer of your own. How 
about a Pink Floyd machine or a Bartok machine? 

If you don' t want to type this pro~ram in 
yourself, cassette copies of the VIC verSlO1I are 
ava ilable upon request. Send $3, a blank cassette, 
and a stamped, self-add ressed ma il er to: 

VIC Moznrt"Mncllill e 
1810 SO/lill 4111 SI. 
Sprillgfield, IL 62703 

This screel1 illt rod'l ces "The Mo:arf Machillc" fa VIC II sers. 
(Other versions sill/ilar,) 

Program 1: VIC Mozart 

1Il DIMX(14,9) 
25 POKE36879 , 90 
30 PRINT" (CLR) (2 DOWN) (RIGHT) (WHT)WELCOME 

I I AM VICLANG AMAZ IUS MOZART." 
35 PRINT"{DOWN)I PLAY SONGS LIKE THE CHIL 

D PRODIGY,WOLFGANG AMADEUS MOZART MIGH 
T HAVE DONE . II 

40 PRINT "(2 DOWN)MOZART LIVED FROM 1756TO 
1791 AND WROTE OVER62 6 WORKS IN 31 YE 

ARS." 
50 PRINT"{DOWN)(RED)THE 5 PIECES YOU HEAR 

ARE BEING WRITTEN BY(2 SPACES ) THE COM 
PUTER AS YOU( 3 SPACES)LISTEN I" 

75 FORT= l T02000:NEXT 
80 POKE36879,141 
90 FORT= lT014:FORTT=lT09;READX:X(T,TT) =X+ 

212:NEXTTT:NEXTT 
91 DATA3,11,11,ll,11,16 , 16 , 11 , 7 , 3,11 , 16,1 

1,1 6 , 13,16 , 11 , 16 ,3,1 1 , 13,11 , 16,13 , 16 ,1 
1, 16 

92DATA3 , 13,16 ,1 3 , 19,22 ,1 9 ,2 3 ,1 3 , 3 ,13,19 , 
13,19,16,19 ,13,13,3,1 9 ,1 3,13 ,3,19,19,1 

164 COMPUTE! Jonuof'{ 1984 

3 , 3 
93 DATA7 ,13,1 6 ,13,22, 16 ,1 6 ,13, 7 , 0 , 7 , 16 , 7 , 

13,11,16 , 7 , 13 , 7 , 19 ,22,13,16,13,1 6 , 11,7 
94 DATA7 , 13 , 11 , 13 , 7,11,19,13, 7 , 7 , 13 , 11 , 13 

, 7 ,11, 19 , 13 , 13 , 3 , 11 ,1 3 ,1 1 , 16,16 , 16 , 16 , 
16 

95 DATA0 , 16,13 , 7 , 7 ,7,1 6 , 7 , 7,3 , 19 , 16 ,13,13 
, 13 , 19,13 , 13 

100 REM SET VOICE NUMBERS , AND{2 SPACES)SP 
EED VALUE 

120 K=36875 : L=36876:P=175 
130 POKE36878 , 12 
160 REM SET SELECTED(2 SPACES)MEASURE BY 

(SPACE)DATA NUMBER 
1 70 DATA1,3,6,2,1,4, 6 , 2 , 3,4 ,1, 5 , 1,4 , 6 , 7 ,1 

,4, 6 , 2 ,1, 3 , 6,9 
172 DATA 1,1,4 , 5,1,4,6,2 , 3,4,1,5,1,4,1,5 , 

1,4,6,9 
174 DATA 1,4,6,2 , 3,6 , 1 , 5 , 1,4,6,7,3,4, 6 , 2 , 

1,4,3,7,1,4,6,9 
176 DATA 1 , 4 , 3 , 7 , 1 , 6 , 4 , 5 , 6 ,3, 6 , 2 , 4 , 6,1 , 5, 

1,4 , 6 , 9 
178 DATA 1,4 , 3 , 7 , 6 , 3 , 6 , 2 , 4 , 6,1 , 5 , 1 , 3 , 6 , 7, 

3,6 , 1 , 5 , 1 , 4 , 6 , 9,8 
180 READRR 
190 IFRR=lTHEN300 
200 IFRR=2THENY=12 : GOT0 1010 
210 IFRR=3THEN310 
220 IFRR=4THEN320 
230 IFRR=5THENY=14 : GOT01010 
240 I FRR=6THEN 33 0 
250 IFRR=7THENY=13:GOT01010 
260 IFRR=8THEN500 
270 IFRR=9THEN1500 
300 Y=1 : X=RND(1) : IFX<.35THENY=3 
301 IFX> . 75THENY=2 
302 GOT01010 
310 Y=10 : IFRN D(1)<.4THENY=11:GOT0 10 10 
320 Y=4:X=RND(1) : IFX<.35THENY=5 
321 IFX> . 75THENY=6 
322 GOT01010 
330 Y=7 : X=RND(1) : I FX<.35THENY=8 
331 IFX>.75THENY=9 
332 GOTOlCH0 
50111 PRINT"(CLR) (DOWN) (YEL)WELL,THAT ' S ALL 

--HOPE(4 SPACES)YOU LIKED ITII" 
510 PRINT"{DOWN]RUN IT AGAIN--AND HEAR FI 

VE MORE SONGS II":END 
900 REM FOLLOWING ARE THE MUSIC MEASURES 

(SPACE)THAT VICLANG USES TO MAKETHE Iv 
HOLE TUNE 

1010 POKEK , X(Y ,1): POKEL , X(Y , 2):FORT=lTOP : 
NEXT :POKEK , 0:POKEL , X(Y , 3) : FORT=lTOP : 
NEXT 

1020 POKEK , X(Y , 4) : POKEL , X(Y , 5):FORT= lTOP: 
NEXT : POKEK , 0 : POKEL , X(Y , 6) : FORT=lTOP : 
NEXT 

1030 POKEK , X(Y , 7) : POKEL,X(Y , 8) : FORT=lTOP : 
NEXT : POKEK , 0 

1035 POKEL , X(Y , 9 ):FORT=lTOP:NEXT : GOT0160 
1 500 POKE36876 , 235:POKE36875 , 239:POKE3687 

4,235:FORT=lT01200:NEXT 
1510 POKE36874 , 0 : POKE36875 , 0 : POKE36876 , 0: 

FORT=lT02000:NEXT:GOT0160 

Program 2: Mozart For The 64 
Transla tion by Gregg Peele. Assistant Programming Supervisor 

100 DIMH(14,9),L(14,9) 
101 FORT=54272T054272+24:POKET,0:NEXT 
102 POKE54296,15 



NEW!

Universal Input/Output

Board for VIC-20/64

■ 16 channel 8-bit A.'D converter with 100

microsecond sampling time.

■ 1 DA output.

• 16 high voltage'high current discrete out

puts.

• 1 EROM socket.

■ Use multiple boards for additional channels

up to 6 boards.

VIC-20 uses MW-311V $205.00

CBM-64 uses MW-311C $225.00

MW-302: VIC-20/64

Parallel Printer Interface.

Works with all Centronics type parallel

matrix & letter printers and plotters—

Epson, C.ltoh, Okidata, Nee, Gemini

10. TP-I Smith Corona, and most

olhers. Hardware driven; works off the

serial port. Quality construction: Steel

DIN connectors & shielded cables. Has

these switch selectable options: Device

4, 5, 6 or 7; ASCII or PET ASCII; 7-bit

or 8-bit output; upper S lower case or

upper only. Recommended by PRO

FESSIONAL SOFTWARE for WordPro

3 Plus for the 64, and by City Software

for PaperClip.

MW-302 S 119.95

Micro World Elcctronix, Inc.

3333 S. Wadsworth Blvd. #C105,

Lakewood. CO 80227

(303) 987-9532 or 987-2671

NOW YOUR TEXAS INSTRUMENT, COMMODORE OR VIC, ATARI

RADIO SHACK, TIMEX, OSBORNE, AND APPLE PUT LINE-BY

LINE CONTROL OF TAX PREPARATION AT YOUR FINGER TIPS.

ColculQlions are automatic. All you do is enter your

lax information Tax Command does all malnemoti

cal calculations tor you

Built-in tax tables eliminate guesswoik. No more

finding trie right column down and right line across

Tax Command has the 1040 tax

tables built right in So it zeros in on

your refund (or tax payment) amount

automatically.

Tax Command is lost, easy! Just till in

the blanks It you make a mistake, no Practical Programs. Inc.

problem Just go bock and retype your entries

Everythirg is re-calculated tor you You'll Imd the

1040 Schedule A Capitol Gains & Losses income
Averaging And more Anyone who can reoo can

use Tax Command And the best feature of all
just S24.95 plus S2.00 tor shipping

and handling Wisconsin residents

odd b% tax

Available at fine compute* stares

everywhere, or by ordering direct.

P.O. Box 93104-T • Milwaukee, Wl 53203 • (414) 278-0829

VIController
HOME CONTROL SYSTEM FOR THE VIC 20 & CBM 64

• Control up to 256 lights & appliances

• 9 levels of brightness

• Manual & time control software

59^• Uses BSR remote switches ONLY 59
• Plugs into user port

EXTENDED TIME CONTROL PROGRAM FOR CBM 64 ... $995

COMvoice
NEW SPEECH SYNTHESIZER FOR VIC 20 & CBM 64

Unlimited Vocabulary

Automatic English to Speech Conversion

New BASIC Command "SPEAK"

Will Speak String Variables

Speaks with Four Levels of Inflection

Plugs into Expansion Port ONLY 1 49
Built in Audio Jack

AS EASYTO USE AS A PRINT STATEMENT!

Call {215) 861-0850 to order

MasterCard or Visa Accepted

1444 Linden Street, Bethlehem, PA 18018

GENESISK
COMPUTER CORPORATION

95

NEW! 
Universal Input/Output 
Board for VlC-20/64 

• 16 channel a·bit NO converter with 100 
microsecond sampling time. 

• lOlA output 
• 16 high voltage/high current discrete oul· 

puts. 

• 1 EROM socket. 

• Use multiple boards lor addItional channels 

up to 6 boards. 

VIC·20 uses MW·311V .. ... $205.00 
CBM·64 uses MW·311C .... $225.00 

MW-302: VlC-20/64 
Paranel Printer Interface. 

Works with all centronics type parallel 
matrix & lener printers and plotters
Epson, C.ltoh, Okidata, Nee, Gemini 
10. Tp·1 Smith Corona, and most 
others. Hardware driven; works off the 
serial port. Quality construction: Steel 
DIN connectors & shie lded cables. Has 
these switch selectable options: Device 
4, 5, 6 or 7; ASCII or PET ASCII ; 7-bil 
or 8-bit output; upper & lower case or 
upper only. Recommended by PRO· 
FESSIONAL SOFTWARE for Word Pro 
3 Plus for the 64, and by City Software 
for PaperClip. 

MW-302 

Dealer 
inquiries invited , 

S 119.95 

Micro World Electronix, Inc. 
3333 S. Wadsworth Blvd. #C l 05, 
Lakewood , CO 80227 
(303) 987-9532 or 987-2671 

TAX 
NOW YOUR TEXAS INSTRUMENT, COMMODORE OR VIC, ATAR!. 

RADIO SHACK, TIMEX, OSBORNE, AND APPLE PUT LINE-BY
LINE CONTROL OF TAX PREPARATION AT YOUR FINGER TIPS, 

Calculations are automatic , All you CIa IS enter your 
lox InlormotlOn Tox CommanCl does oU mothernotl 
col calculations lor you 
Built-in lOx tabtes eliminate guesswork. No more 
liMing Ihe fight column Clo ..... n ond fight line ocross 
Tax Command hOs the 1040 lax 

problem Jusl go bock ond retype your enlries 
Everylhlng IS re·colculoleCllor you You'll IInCl lhe 
1040 Schedule A Coplloi GOinS & losses Income 
Averaging And more Anyone whO can reoa can 
use Tax Command AMlhe besllealure 01 01 

lobles buill fight In So It zeros In on ClIP 
your relund (or tax payment) amount 
aUTomaTICally 
Tax Commond is lost, easy! Just 1111 In 

Just $24 95 plus $2.00 lor shipPing 
oM handling WisconSin reslClents 
adCl 5% lox 

Available at fine compuTer STores 
everywhere, or by ordering direcT. The blanks II you make a mISTake, no Praclic:al ~klc.. 

P.O, Box 93104·1 • Milwaukee, WI 53203 • (414) 27B-0829 

VIControlier 
HOME CONTROL SYSTEM FOR THE VIC 20 & CBM 64 

• Contro l up to 256 lights & appliances 
• 9 levels of brightness 
• Manual & time control software 
• Uses BSR remote switches 
• Plugs into user port 
EXTENDED TIM E CONTROL PROGRAM FOR CBM 64 ... '995 

COMvoice 
NEW SPEECH SYNTHESIZER FOR VIC 20 & CBM 64 

• Un limited Vocabulary 
• Automat ic Engl ish to Speech Conversion 
• New BASIC Command " SPEAK" 
• Will Speak String Variables 
• Speaks with Four Levels of Inf lection 
• Plu gs into Expansion Port ONLY $14995 
• Built in Audio Jack 

AS EASYTO USE AS A PRINT STAT EMENT! 
Call (215) 861·0850 10 order 

MasterCard or Visa Accepled 
1444 linden Street, Belhlehem, PA 18018 

GENESIS 
.iiCOMPUTER CORPORATION 



103 FORT=54272+5TO54272+24STEP7:POKET,17:

POKET+1,244:NEXT

110 POKE53281,7:POKE53280,5

120 PRINT"{CLR}{2 DOWN}{RIGHT}{WHTjWELCOM

El I AM 64CLANG AMAZIUS MOZART."

130 PRINT"{DOWN}{2 SPACES}! PLAY SONGS LI

KE THE CHILD PRODIGY,"

135 PRINT"WOLFGANG AMADEUS MOZART MIGHT H

AVE DONE"

140 PRINT"{2 DOWN]MOZART LIVED FROM 1756

{SPACE}TO 1791 AND WROTE";

145 PRINT"[6 SPACES}OVER 626 WORKS IN 31

(SPACE}YEARS"

150 PRINT"{DOWN}EBLK){4 SPACESjTHE 5 PIEC

ES YOU HEAR ARE BEING"

155 PRINT" COMPOSED BY THE COMPUTER AS YO

U LISTEN"

160 FORT=1TO2000:NEXT

170 POKE53281,5:POKE53280,7

180 FORT=1T014:FORTT=1T09:READH,L:H(T,TT)

=H:L(T,TT)=L:NEXTTT:NEXTT

190 DATA12,143,31,165,31,165,15,210,31,16

5,37,162,18,209,31,165,14,24

200 DATA12,143,31,165,37,162,15,210,37,16

2,33,135,18,209,31,165,18,209

210 DATA12,143,31,165,33,135,15,210,37,16

2, 33, 135,18,209,31,165,18,209

220 DATA12,143,33,135,37,162,16,195,42,62

,50,60,21,31,50,60,16,195

2 30 DATA12,143,33,135,42,62,16,195,42,62,

37,162,21,31,33,135,16,195

240 DATA12,143,42,62,33,135,16,195,25,30,

84,125,21,31,33,135,12,143

250 DATA14,24,33,135,37,162,16,195,50,60,

37,162,18,209,33,135,12,143

260 DATA14,24,28,49,37,162,14,24,33, 135,3

1,165,18,209,28,49,16,195

270 DATA14,24,42,62,50,60,16,195,37,162,3

3,135,18,209,31,165,14,24

280 DATA14,24,33,135,31,165,16,195,28,49,

31,165,21,31,33,135,14,24

290 DATA14,24,33,135,31,165,16,195,28,49,

31,165,21,31,33,135,16,195

300 DATA12,143,31,165,33,135,15,210,37,16

2,37,162,18,209,37,162,18,209

310 DATA 12,143,37,162,33,135,14,24,28,49

,28,49,18,209,28,49,14,24

3 20 DATA12,143,42,62,37,162,16,195,33,135

,33,135,21,31,33,135,16,195

330 REM SET VOICE NUMBERS,AND{2 SPACES}SP

EED VALUE

340 K=54272:P=175:W=K+4

350 POKE54296/15

360 REM SET SELECTED{2 SPACES}MEASURE BY
{SPACE}DATA NUMBER

370 DATA1,3,6,2,1,4,6,2,3,4,1,5,1,4,6,7,1

,4,6,2,1,3,6,9

380 DATA 1,1,4,5,1,4,6,2,3,4,1,5,1,4,1,5,

1,4,6,9

390 DATA 1,4,6,2,3,6,1,5,1,4,6,7,3,4,6,2,

1,4,3,7,1,4,6,9

400 DATA 1,4,3,7,1,6,4,5,6,3,6,2,4,6,1,5,

1,4,6,9

410 DATA 1,4,3,7,6,3,6,2,4,6,1,5,1,3,6,7,

3,6,1,5,1,4,6,9,8

420 READRR

425 ON RR GOTO520,426,550,560,427,590,428

,620,1000

426 Y=12:GOTO650

427 Y=14:GOTO650

428 Y=13:GOTO650

166 COMPUTE! Januar/1984

520 Y=1:X=RND(1):IFX<.35THENY=3

530 IFX>.75THENY=2

540 GOTO650

550 Y=10:IFRND(0)<.4THENY=11:GOTO650

560 Y=4:X=RND(1):IFX<.35THENY=5

570 IFX>-75THENY=6

580 GOTO650

590 Y=7:X=RND(1):IFX<.35THENY=8

600 IFX>.75THENY=9

610 GOTO650

620 PRINT"(CLR]{DOWN}{BLU}{2 SPACES}WELL,

THAT'S ALL—HOPE YOU LIKED IT 1 I"

625 POKE53281,1

630 PRINT" [DOWN} RUN IT AGAIN—AND HEAR FI

VE MORE SONGS 11":END

640 REM FOLLOWING ARE THE MUSIC MEASURES

{SPACE}THAT VICLANG USES TO MAKETHE W

HOLE TUNE

650 POKEW,17:POKEK,L{Y,1):POKEK+1,H(Y,1):

POKEK+7,L(Y,2):POKEK+8,H(Y,2)

655 POKEW+7,17:FORQ=1TOP:NEXT:POKEW,16

660 POKEK,L(Y,3):POKEK+1,H{Y,3):FORT=1TOP

:NEXT

670 POKEW,17:POKEK,L(Y,4):POKEK+1,H(Y,4):

POKEK+7,L(Y,5):POKEK+8,H(Y,5)

675 POKEW+7,17:FORQ=1TOP:NEXT:POKEW,16

680 POKEK,L(Y,6):POKEK+1,H(Y,6):FORT=1TOP

:NEXT

690 POKEW,17:POKEK,L(Y,7):POKEK+1,H(Y,7):

POKEK+7,L(Y,8):POKEK+8,H(Y,8)

695 POKEW+7,17:FORQ=1TOP:NEXT:POKEW,16

700 POKEK,L(Y,9):POKEK+1,H(Y,9):FORT=1TOP

:NEXT:GOTO370

1000 POKEK,143:POKEK+1,12:POKEK+7,165:POK

EK+8,31:POKEK+14,30:POKEK+15,25

1010 POKEW, 17: POKEW+7, 17: POKEW+14, 17.:FORT

=1TO2000:NEXT:POKEW,16:POKEW+7,16

1020 POKEW+14,16:GOTO370

Program 3: Atari Mozart
Translation by Gregg Peele, Assistant Programming Supervisor

3 GRAPHICS 18:P0SITI0N 3,5:? #6;"cDC

P[HEr mOBAGt"

5 RESTORE :FOR T=l TO 1000:NEXT T:GR

APHICS 0:POKE 752,1:SETCOLDR 4,8,1

0:SETCOLOR 1,12,2:SETCDLOR 2,13,14

10 DIM X(14,9)

20 REM SCREEN COLOR

25 POSITION 2,5

30 7 "Welcome! I am Wolfgang Atari M

ozart.CDOWNJ"

40 7 "I play songs like the child p r

odi gy, (DOWN}"

50 ? "Wolfgang A. Mozart might have

done.C2 DOWN:"

60 ? "Mozart lived -from 1756 to 1791

and(DOWN}"

70 7 "wrote over 626 works in 31 yea

rs.CDOWN3"

80 ? "the five pieces you are listen

i ng toCDOWN]- "

90 7 "are being composed by the comp

uter.<DOWN>"

120 REM CHANGE COLOR

130 FOR T=l TO 14:F0R TT=1 TO 9:READ

A:X<T.TT)=A:NEXT TT:NEXT T

140 DATA 40,64,64,128,64,53,108,64,1

44

150 DATA 40,64,53,128,53,60,108,64,1

08

103 FORT=54272+5T054272+24STEP7 : POKET , 17: 
POKET+ l ,244:NEXT 

110 POKE532Bl, 7:POKE532B0,5 
1 20 PRINT " (CLR) (2 DOWN) (RIGHT) (WHT') WELCOM 

EI I AM 64CLANG AMAZIUS MOZART . " 
130 PRINT" (DOWN)( 2 SPACES) I PLAY SONGS LI 

KE THE CHILD PRODIGY , " 
135 PRINT "WOLFGANG AMADEUS MOZART MIGHT H 

AVE DONE " 
1 40 PRINT"(2 DOWN)MOZART LIVED FROM 1756 

(SPACE)TO 1791 AND WROTE " ; 
145 PRINT"(6 SPACES)OVER 626 WORKS IN 31 

(SPACE)YEARS" 
150 PRINT"(DOWN)(BLK)(4 SPACES)THE 5 PIEC 

ES YOU HEAR ARE BEING" 
155 PRINT" COMPOSED BY THE COMPUTER AS YO 

U LISTEN" 
160 FORT=1T02000:NEXT 
170 POKE53281 ,5:POKE53280 , 7 
180 FORT=1T01 4 : FORTT=1T09:READH,L:H(T,TT) 

=H:L (T ,TT)=L:NEXTTT:NEXTT 
190 DATA12, 143 , 31,165 , 31 , 165, 15 , 210,31, 16 

5 , 37 , 162,18 , 209 , 31, 165,14 , 24 
200 DATA12 , 143,31 , 165 , 37,162,15 , 210 , 37 , 16 

2 , 33 , 135 , 18 , 209,3 1 ,165,18 , 209 
210 DATA12 , 143,31,165,33,135 , 15 , 210,37 , 16 

2 , 33,135,18,209 , 31 , 165 , 18,209 
220 DATA12, 143 , 33 , 135 , 37 , 162 ,16 , 195,42 , 62 

, 50 , 60,21 , 31,50 , 60, 16,195 
230 DATA12 , 143,33,135,42,62 , 16,195,42,62 , 

37,162,21,31,33 , 135,16,195 
240DATA1 2,143,42 , 62,33,135 , lG,195,25 , 30 , 

84,125 , 21, 31,33 , 135 , 12,143 
250 DATA14 , 24,33 , 135 , 37 , 162,16 , 195,50 , 60 , 

37 , 162 ,18,209,33 , 135 , 12,143 
260 DATA14 , 24 , 2B , 49 , 37,162,14,24 , 33 , 135 , 3 

1 , 165 , 18,209,28,49 , 16,195 
270DATA14,24 , 42,62,50 , 60 , 16,195 , 37 , 162 , 3 

3 , 135 ,1 8,209,31 ,1 65 , 14 , 24 
2B0 DATA14 , 24 , 33,135 ,31 , 165 , 16 ,1 95 , 28 , 49 , 

31 , 165 , 2 1 ,31,33, 1 35 , 14,24 
290 DATA14 , 24 , 33,135 , 31 , 165 , 16 , 195,28 , 49 , 

31 , 165 , 21 , 31,33,135 , 16 , 195 
300 DATA12 , 143 , 31,165 , 33,135 , 15 , 210,37 , 16 

2,37 , 162 , 18 , 209 , 37 , 162 , 18,209 
310 DATA 12 , 143,37 ,1 62 , 33,135 , 14 , 24 , 28 , 49 

,28,49 , 18 , 209,28 , 49,14 , 24 
320 DATA12,143 , 42,62 , 37,162,16 , 195 , 33 , 135 

,33,135 , 21 , 31,33,135 , 16,195 
330 REM SET VOI CE NUMBERS , AND(2 SPACES)SP 

EED VALUE 
340 K=54272:P=175 : W=K+4 
350 POKE54296 , 15 
360 REM SET SELECTED(2 SPACES)MEASURE BY 

(SPACE)DATA NUMBER 
370 DATA1 , 3 , 6,2 , 1 , 4 , 6 , 2 , 3 , 4 , 1 , 5 , 1 , 4 , 6 , 7 , 1 

, 4 , 6 , 2,1 , 3,6 , 9 
380 DATA 1 , 1 , 4,5 , 1 , 4 , 6,2 , 3,4 , 1 , 5,~ 1 , 4,1,5 , 

1,4,6,9 
390 DATA 1 , 4,6,2 , 3 , 6 , 1 , 5 , 1 , 4 , 6 , 7 , 3 , 4 , 6,2 , 

1,4,3,7,1,4 , 6,9 
400 DATA 1 , .4,3 , 7 , 1 , 6 , 4 , 5 , 6 , 3 , 6 , 2 , 4 , 6 , 1 , 5, 

1,4 , 6 , 9 
410 DATA 1 , 4,3 , 7 , 6 , 3 , 6 , 2 , 4 , 6 , 1 , 5 , 1 , 3 , 6 , 7 , 

3,6 , 1 , 5 , 1,4,6,9,8 
420 READRR 
425 ON RR GOT0520 , 426 , 550,560 , 427,590,428 

, 620,1030 
426 Y=12 : GOT0650 
427 Y=14 : GOT0650 
42B Y=13:GOT0650 

166 COMPUTt! January1Q811 

520 Y=I:X=RND(I) : IFX< . 35THENY=3 
530 IFX>.75THENY=2 
543 GOT0650 
550 Y=10 : IFRND(0)<.4THENY=11:GOT0650 
563 Y=4:X=RND(1):IFX<.35THENY=5 
573 IFX>.75THENY=6 
.580 GOT0650 
590 Y=7:X=RND(1) : IFX<.35THENY=8 
600IFX> . 75THENY=9 
610 GOT0650 
620 PRINT"(CLR)(DOWN)(BLU)(2 SPACES)WELL , 

THAT'S ALL--HOPE YOU LIKED ITII" 
625 POKE53281, 1 
630 PRINT"(DOWN)RUN IT AGAIN--AND HEAR FI 

VE MORE SONGS II " : END 
640 REM FOLLOWING ARE THE MUSIC MEASURES 

(SPACE)THAT VICLANG USES TO MAKETHE W 
HOLE TUNE 

650 POKEW ,1 7:POKEK , L(Y,1) : POKEK+l , H(Y , 1): 
POKEK+7 , L(Y , 2):POKEK+8 , H(Y , 2) 

655 POKEW+7 , 17:FORQ= 1TOP : NEXT:POKEW , 16 
660 POKEK , L(Y , 3):POKEK+1 ,H(Y , 3):FORT=1TOP 

:NEXT 
670 POKEW,17 : POKEK , L(Y , 4):POKEK+1 , H(Y,4) : 

POKEK+7,L(Y , 5) : POKEK+B , H(Y , 5) 
675 POKEW+7,17:FORQ=1TOP:NEXT : POKEW , 16 
680 POKEK,L(Y, 6) : POKEK+ 1 , H(Y , 6):FORT=ITOP 

: NEXT 
693 POKEW , 17:POKEK,L ( Y, 7):POKEK+1 ,H(Y , 7): 

POKEK+7 , L(Y,8):POKEK+8 , H(Y , 8) 
695 POKEW+7 , 17 : FORQ=1TOP : NEXT : POKEW,16 
700 POKEK , L(Y,9):POKEK+1 , H(Y,9 ): FORT=1TOP 

:NEXT : GOT0370 
100. POKEK,143:POKEK+1,1 2 : POKEK+ 7, 1 65:POK 

EK+8 , 31: POKEK+14,30 : POKEK+1 5 , 25 
1010 POKEW , 17 : POKEW+7 , 1 7 : POKEW+14 , 17.:FORT 

=1T02000 : NEXT:POKEW,16:POKEW+7,16 
1020 POKEW+14 , 16 : GOT03 70 

Program 3: Atari Mozart 
Translation by Gregg Peele. Assistant Programming Supervisor 

3 GRAPHICS 18 : POSITION 3 ,5 : ? .6;"cO~ 
P [!D;: c mO e;Affit" 

5 RES TO RE : F OR T= 1 T O 1000 :NEXT T:GR 
AP H ICS 0 : P OKE 752,1:SETCO L OR 4,8, 1 
0:SETCOLOR 1 , 12,2 : SE T COLOR 2,13, 1 4 

10 DIM X (14,9) 
20 REM SCREEN COLOR 
25 POSITIO N 2,5 
30 ? " Welcome! I a m Wolfgang Atar-i H 

04: a r t . {DO WN }" 
4 0 ? "I play songs like the chi l d p r

odi gy, {DO WN}" 
50 ? " Wolfga n g A. Ho za r-t mig ht have 

done. {2 DOWN } II 

60 ? " Hoza r- t l ive d fr-om 1756 to 1791 
a nd {D OW N} " 

70 ? "wr o te o ver- 626 wor-ks in 31 yea 
rs . {DO WN }" 

80 ? "the five pieces yo u a r e listen 
ing to{DD WN}" 

90 ? "are being co mp osed by the co mp 
u ter.{DO WN}" 

120 RE M CHANGE COL OR 
1 30 FOR T=1 TO 14 : F OR T T= 1 TO 9 : REA D 

A:X(T,TT)=A : NEXT TT:NEXT T 
140 DATA 40,64,64 , 1 2 8,64,53 , 108,64,1 

44 
1 50 DATA 4 0, 64 ,53,128 , 53,60 , 108,64 ,1 

08 



ATARI

600XL 16K Computer . S154

800XL 64K Computer . . 227

1200XL64K Computer . 206*

1400XL 64K Computer

1450XLD 64K Computer . . "

1010 Program recorder .. 74

1020 Printer plotter 227

1025 80 column printer . 414

1027 letter qual. ptr. ... 265

1050 Disc drive 331

CX85 Numerical keypad . 94

CX77 Touch Tablet 62

850 Interface module . . 163

XXL4002 Basic Cartridge . 37

AX2025 Microsoft Basic . 62

KX7097 Logo 70

CXL4018 Pilot 55

20102 APX Pascal 34

RX8036 AtariWriter 68

DX5049 VisiCalc 143

CX414 The Bookkeeper . 102

CX421 Family Finances . 34

XC415 Home Filing Mgr. . 34

DX5048 Paint 29

COMMODORE

Galactic Mail-list 64 $25

Skyles Busicalc 64 45

Skyles Victree 64 66

Skytes Arrow 64 35

Gothmog's Lair (64 adv) . 31

Modem-ware 64 39

Mirage 64 data base .... 79

5 Vic-20 game cartridges . 39

ANDROBOT

The first real personal robots

are here and you can have

one in your home. They all

accept forthcoming software

which will allow them to per

form increasingly complex

tasks. TOPO operates by

radio control from your home

computer while B.O.B. is

complete with computers built

in.

TOPO w.'o voice & sensors

S495

TOPO w/voice& sensors - 995

BOB 2995

MODEM-WARE

Complete telecommunication

package for Commodore

computers. Requires IEEE

modem and disk drive for

4032 and 8032 computers.

Datasette for PET 2001.

Features upload, download,

save to disk, printer, error

checking. Tape version

supports printer only.

Modem-ware 1 (tape) . $14

Modem-ware 3+ 39

Modem-ware 64 39

COMMODORE/ATARI

AUTO-EVERYTHING

MODEM

Announcing the first com

plete, low cost modem with a

built-in parallel printer inter

face. Now your Atari, Vic-20,

and Commodore 64 can

send, receive, and print

messages simultaneously.

This 300 baud, direct connect,

autodial autoanswer modem

includes a Centronics port,

cable, and terminal software

listings. State model of your

computer. Dealer inquiries

invited.

Auto-Print Mtcroconnection

Modem $149

JOIN THE VIDEO

ADVENTURE CLUB

Just S5 per month lets you

choose from our library of

hundreds of games for your

Odyssey, Atari 2600 & 5200,

Colecovision, Intellivision or

home computer system. Ask

for your FREE brochure with

all of the exciting details!

TO ORDER

Use TOLL-FREE order

number!

800-841-9494

For information (or in Calif.)

call 408- 246-5710 (10 to 5

PDT). VISA and MASTER

CARD accepted. Prices are

as listed plus 5% shipping and

handling. Calif. Residents

please add 6.5% sales tax.

* INSTASHIP is our word for

sending merchandise to you

as fast as we possibly can

(sometimes within minutes of

your order). There will be a

delay when personal checks

clear, on holidays, and when

U.P.S. is inactive.

* after mfg.'s rebate.

** our cost plus 10%.

VISIT US

Computer Center, 930 Town

and Country Village, San

Jose, California 95128, and

160 East El Camino Real.

Mountain View. California

94040. Phone (408)246-5710
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MODEM-WARE Auto-Print Microconnection 
Modem . . ... $149 

XC415 Home Filing Mgr. 34 

TO ORDER 

Use TOLL-FREE order 
number! 

800-841-9494 
For information (or in Calif.) 
call 408- 246-5710 (IOta 5 
PDT). VISA and MASTER
CARD accepted. Prices are 
as listed plus 5% shipping and 
handling. Calif. Residents 
please add 6.5% sales tax. 
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(sometimes wi thin minutes of 
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delay when personal checks 
clear, on holidays, and when 
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Complete telecommunication .... __________ -1 
package for Commodore ' after mfg.'s rebate. 
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160 DATA 40,64,60,128,53,60,108,64,1

08

170 DATA 40,60,53,121,47,40,96,40,12

1

130 DATA 40,60,47,121,47,53,96,60,12

1

190 DATA 40,47,60,121,81,47,96,60,16

2

200 DATA 144,60,53,121,40,53,108,60,

144

210 DATA 144,72,53,144,60,64,108,72,

121

2 20 DATA 144,47,40,121,64,53,108,64,

144

230 DATA 14 4,60,64, 121 , 72, 64,9 6,60, 1

44

240 DATA 144,60,64,121,72,64,96,60,1

14

250 DATA 162,64,60,128,53,53,108,53,

108

260 DATA 162,53,60, 144, 72,.72, 108,72,

144

270 DATA 162,47,53,121,60,60,9 6,60,1

21
300 DATA 1,3,6,2,1,4,6,2,3,4,1,5,1,4

,6,7,1,4,6,2,1,3,6,9

310 DATA 1,1,4,5,1,4,6,2,3,4,1,5,1,4

,1.5,1.4,6,9

320 DATA 1,4,6,2,3,6,1,5,1,4,6,7,3,4

,6,2,1,4,3,7,1,4,6,9

330 DATA 1,4,3,7,1,6,4,5,6,3,6,2,4,6

,1,5,1,4,6.9

340 DATA 1,4,3,7,6,3,6,2,4,6,1,5,1,3

,6,7,3,6,1,5,1,4.6,9,8

350 P=75

400 READ RR

401 ON RR GOTO 500,420,521,525,430,5

29,440,535,1500

420 Y=12:GOTO 1010

430 Y=14:GOTO 1010

440 Y=13:GOTO 1010

500 Y=l:X=RND(0):IF X<0.35 THEN Y=3

510 IF X >0. 7 5 THEN Y=2

520 GOTO 1010

521 Y=10:IF RND <0> <0. 4 THEN Y=l1:GOT

0 10 10

525 Y=4:X=RND(0):IF X<0.35 THEN Y = 5

527 IF X>0.75 THEN Y=6

528 GOTO 1010

529 Y=7:X=RND<0):IF X<0.35 THEN Y = 3

533 IF X>0*. 75 THEN Y = 9

534 GOTO 1010

535 GRAPHICS 0:? "(CLEAR} -CDOWN}Well,

that's all —hope you liked it!!

540 ? "Run it again—to hear 5 more

songs! !":POKE 752,0;END

1010 SOUND 0.X(Y,1),10,8:SOUND I,X(Y

,2),10,3:FOR T=l TO P:NEXT T

1020 SOUND 0.0,0,0:SOUND i,X<Y,3>,10

,S:FOR T=l TO P:NEXT T

1030 SOUND 0,X<Y,4>,10,S:SOUND 1 , X < Y

,5),10,8:FOR T=1 TO P:NEXT T

1040 SOUND 0,0, 0,0:SOUND 1,X <Y,6) , 10

,8:F0R T=l TO P:NEXT T

1050 SOUND 0,X<Y,7>,10,3:SOUND 1 , X (Y

,8>,10,8:FOR T=l TO P:NEXT T

1060 SOUND 0,0,0,0:SOUND 1 , X <Y,9) , 10

,8:FOR T=l TO P:NEXT T:GOTO 350

1500 SOUND 0,40,10,8:SOUND 1,64,10,8

:SOUND 2,S1,10,8:FOR T=l TO 600

:NEXT T

1510 SOUND 0,0,0,0:SOUND 1 ,0,0,0:SOU

168 COMPUTE! January1984

ND 2,0,0,0:FDR T=l TO 100 0:NEXT

T

1520 GOTO 350

Program 4: ti Mozart
Translation by Gregg Peele, Assistant Programming Supervisor

100 DIM X(14,9)

110 REM THE TICLANG AMAZIUS MOZART

120 CALL CLEAR

130 CALL SCREEN<14)

140 PRINT " <3 SPACES*WELCOME! I AM

TICLANG"

150 PRINT "<6 SPACES!AMAZIUS MOZART

160 PRINT

170 PRINT "I PLAY SONGS LIKE THE CH

ILD"

180 PRINT "PRODIGY, WOLFGANG AMADE

US "

190 PRINT " MOZART MIGHT HAVE DONE

200 PRINT

210 PRINT "tb SPACES!MOZART LIVED F

ROM"

220 PRINT " <.Q SP ACES > 1756 TO 1791"

230 PRINT "AND WROTE OVER 626 WORKS

IN"

240 PRINT "-CS SPACESJ31 YEARS."

250 PRINT

260 PRINT "THE 5 PIECES YOU HEAR AR

E"

270 PRINT "{3 BPACES3BEING WRITTEN

BY THE "

230 PRINT " COMPUTER AS YOU LISTEN1

290 PRINT

300 PRINT

310 PRINT

320 FOR T=l TO 14

330 FOR TT=1 TO 9

340 READ X(T,TT)

350 NEXT TT

360 NEXT T

37 0 DATA 196,494,494,247,494,587,29

4,494,220

380 DATA 196,494,587,247,587,523,29

4,494,294

390 DATA 196,494,523,247,587,523,29

4,494,294

400 DATA 196,523,587,262,659,784,33

0,784,262

410 DATA 196,523,659,262,659,587,33

0,523,262

420 DATA 196,659,523,262,392,659,33

0,523,196

4 30 DATA 220,523,587,262,784,587,29

4,523,220

440 DATA 220,440,587,220,523,494,29

4,440,262

450 DATA 220,659,784,262,587,5 23,2 9

4,494,220

460 DATA 220,523,494,262,440,494,3 3

0 523 220

470 DATA 220,523,494,262,440,494,3 3

0,523,262

480 DATA 196,494,523,247,587,587,29

4,287,294

490 DATA 196,587,523,220,440,440,29

4,440,220

500 DATA 196,659,587,262,523,523,33

0,523,262

510 P=250

1612' DA T A 40~64 ~ 60~128~53,61l1~ 108,6 4, 1 

el8 
17121 DA T A 4 0,60~5 3 ,1 2 1 ,47,40,96~40 ,1 2 

180 DA T A 40,6@,47,12 1 ,47~53,96,60 ,1 2 

190 DA TA 40 , 47~60,12 1 ,8 1 ,47 , 96,60 ,1 6 

2 
21210 DA TA 144,60,53 , 1 21 , 4 0 ,53,1 08,60, 

144 
2 1 0 DATA 1 4 4, 72,53,144,60 , 6 4 ,108 , 72, 

12 1 
220 DATA 144,47,40,121,64,53,108,64, 

1 44 

ND 2,0,0,0 : FOR T=l TO 1000 : NEXT 
T 

1520 GO T O 350 

Program 4: TI Mozart 
Translation by Gregg Peele. Assistant Programming Supervisor 
l elel DI M X ( 14,9) 
110 REM THE TICLANG AMAZ I US MOZART 
12el CAL L CL EAR 
1 3el CAL L SCREEN(14) 
14 el PR INT " C3 S P ACES} WE LCOME ' AM 

T I CL ANG " 
1 5el PRINT "C6 SPACES } AMA Z I US MOZART 

23eJ DA T A 144,612',64, 1 2 1 ,72,6 4 ,96,60, 1 1 60 PRI NT 
44 1 70 PRI NT " I PLAY SONGS LIK E THE CH 

240 DA TA 144,612',64,121,72 , 64 , 96, 6 0 , 1 ILD" 
14 

2512' DA T A 162 , 64,60, 128,53,53,11l18,53, 
lel8 

260 DA T A 162,5 3 ,612', 1 44,72,.72,112'8,72, 
14 4 

270 DA TA 162 , 47,53,121,60,60,96,60,1 
21 

3 00 DATA 1, 3 ,6,2,1~4,6,2, 3 ,4 , 1,5,1,4 

,6, 7 , 1 ,4,6, 2 ,1, 3,6 , 9 
310 DATA 1.1,4 ,5 ,1,4 ,6,2,3 ,4,1,5,1,4 

,1,5,1,4,6,9 
320 DATA 1,4,6 ,2 ,3,6,1,5,1,4,6,7,3 , 4 

,6,2,1 , 4 , 3,7 ,1 ,4,6 , 9 
3313 DATA 1,4, 3,7 ,1,6 , 4,5, 6 , 3 , 6 , 2 ,4, 6 

,1,5,1,4,6,9 
3 412' DATA 1,4, 3 , 7,6,3 ,6 , 2 ,4,6,1,5~1, 3 

,6 , 7, 3 ,6, 1 ,5,1 , 4,6,9,8 
350 P=75 
4el0 READ RR 
401 ON RR GO TO 500,420, 5 2 1,525 , 4 3 13,5 

29 ,440 , 5 35 ,1500 
4 20 Y=12:GOTo 10 10 
4312' Y=14:GOTO 113 1 13 
440 Y=13:GOTo 10 10 
5 00 Y=1 : X= RND( 0) :IF X(I2' . 3 5 THEN Y= 3 
51 0 IF X>@.7 5 THEN Y=2 
520 GOTO 1010 
521 Y=10: I F RND(0) ( @.4 THEN Y= 11 : GOT 

o 1010 
525 Y=4 : X= RND( 0) : IF X( 0 . 35 THEN Y=5 
527 I F X>0 . 75 THEN Y= 6 
528 GO TO 1 13 1 0 
529 Y=7 : X=RND(@):IF X< @. 35 THEN Y=8 
5 33 IF X>0:75 THEN Y=9 
5 3 4 GO TO 1010 
535 GRAP H ICS 13 : 7 "{CLEAR }{ OO WN} Well, 

that"s all --hope y ou liked i t !! 

5 4 0 ? " Run i t again--to hea r 5 more 
s ongs! !" : PO KE 7 52, Ill : END 

1 01 0 SOUND 0, X (Y , 1) , 10,8:S0UND 1, X ( Y 
,2),l@ , 8 : FOR T =1 TO P : NE XT T 

1 0213 SO UN D 0,@,@,@ : SO UND 1, X(Y , 3) , 10 
, 8 : FOR T= I T O P:NE XT T 

1030 SOUND 0,X(Y,4), 1 0 ,8 : S0 UND 1,X ( Y 
, 5),10,8 : FOR T = l TO P : NEXT T 

1 0 4 0 SO UN D 0 , 0,@,0 : S0 UN D 1,X(Y,6) , 1 0 
,8 :FOR T=1 TO P:NEXT T 

105el SOUND 0,X(Y,7) , 10 , 8 : SoUNo I, X(Y 
, 8 ) ,1 0,8:FOR T= I T O P : NE XT T 

l el6el SO UN D 0 , el,0,0:S oUN D I ,X(Y,9) ,1 0 
,8 : FOR T=1 TO P :N EXT T : GOTO 3 5 0 

1500 SOUND 0, 4 0,10 , 8 : S0UND 1 ,64, 1 0 , 8 
, S OUN D 2 , 8 1 ,10 , 8 : FOR T=I TO 600 
: NE XT T 

"PRODIGY, WO L FGANG AMADE 180 PRINT 
US " 

190 PRINT MOZART MI GHT HAVE DONE 

200 PRINT 
2 1 el PRINT "C5 SPACES}MOZART LIVED F 

ROM" 
220 PR IN T " C8 SPACES } 1 756 TO 1791 " 
230 PRI NT " AND WROTE OVER 626 WORKS 

IN" 
240 PRINT " C8 SPACE S} 31 YEARS." 
250 PRINT 
260 PRI NT " T HE 5 PIECES YOU HEAR AR 

E " 
270 PRINT "C 3 SP AC ESlBE ING WRITTEN 

BY T HE " 
280 PRINT COMPUTER AS YOU LISTEN ! " 
290 PRINT 
30el PRIN T 
3 10 PRINT 
320 FOR T= I T O 14 
33 0 FOR TT=1 TO 9 
3 4 0 READ X <T, TTl 
350 NEXT TT 
360 NEXT T 
370 DATA 196,494,4 9 4,24 7, 494,587, 2 9 

4, 4 94,220 
380 DATA 1 96,494,587,247,587,523,29 

4 , 494, 29 4 
390 DATA 196,494 , 523 , 247,587,523 , 29 

4 ,49 4 ,29 4 
400 DATA 1 96,5 23 ,587, 26 2,6 59 , 784,33 

O,784,262 
4 10 DATA 196,52 3 , 6 5 9,26 2 ,659 , 587,3 3 

0,523,262 
420 DATA 196 , 659,523, 262, 3 9 2 , 6 59, 33 

0, 52 3, 196 
4 3 0 DATA 220 , 523,5 8 7,26 2,7 84 , 58 7,2 9 

4,523, 2 20 
440 DATA 2 20 , 44 0 ,587,2 2 0 , 523 ,494 ,2 9 

4,440 , 262 
450 DATA 220,659 ,78 4 ,262 , 587,523,29 

4 , 4 9 4 ,22121 
46 0 DATA 220 , 523, 4 94, 26 2, 44 0, 4 9 4, 33 

0, 5 23 , 220 
47 0 DA T A 2 20,523 ,4 9 4, 262 ,44 0 ,4 9 4 ,33 

O, 5 23,262 
48 0 DATA 196, 4 9 4, 523 ,247 , 5 8 7, 587,29 

4, 2 8 7,294 
4 90 DA TA 1 9 6 ,587, 5 23,220, 440 , 44 0,29 

4 , 44 0 , 220 
5 00 DA TA 1 9 6 ,659 , 587,262,523 , 52 3 ,33 

O,523 , 262 
1 5 1 0 S OUN D 0 , @,0,0 : SQ UND 1, @, 0,0 :S 0 U 5 1 0 P= 250 
168 COMPUTE! Jonuary198d 
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No foreign COD's.

VIC 20 is a registered trademark of Commodore Business Machines, INC.

FREE

WRITE FOR FREE Cs,

CATALOG OF VIC 20

and C64 PRODUCTS

• SOFTWARE

• HARDWARE

• PROGRAMMING AIDS

• OPERATIONALAIDS

• SUPPLIES

• MEDIA

• BOOKS

COMPATIBLE

CYSTEMS

Incorporated
P.O. Box 2070 • Dept. C

Saratoga, CA 95070

(408) 255-2024

COMPUTER DISCOUNT
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ATARI
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1027 Printer D/W 349

ATARI SOFTWARE

Assembler Editor 147
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Dig Duo 30
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Purchases can be made by check, money order, C.O.D.

Carte Blanche and Diners Club. 1 -702-367-221 5
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520 DATA 1,3,6,2,1,4,6,2,3,4,1,5,1

4,6,7,1,4,6,2,1,3,6,9

530 DATA 1 . 1,4,5, 1 ,4,6,2,3,4, 1 ,5, 1

4,1.5,1,4,6,9

540 DATA 1,4,6,2,3,6,1,5,1,4,6,7,3

4,6,2, 1,4,3,7, 1,4,6,9

550 DATA 1,4,3,7,1,6,4,5,6,3,6,2,4

6,1,5,1,4,6,9

560 DATA 1,4,3,7,6,3,6,2,4,6,1,5,1

3,6,7,3,6,1,5,1,4,6,9,8

570 READ RR

5S0 ON RR GOTO 650,590,730,780,610

860,640,940,1040

590 Y=12

600 GOTO 990

610 Y=14

620 GOTO 990

630 Y=13

640 GOTO 990

650 Y=l

660 RANDOMIZE

670 IF RND>.35 THEN 700

680 Y=3

690 RANDOMIZE

700 IF RND<.75 THEN 720

710 Y=2

720 GOTO 990

730 Y=10

740 RANDOMIZE

750 IF RND>.4 THEN 780

760 Y=ll

770 GOTO 990

780 Y=4

790 RANDOMIZE

800 IF RND>.35 THEN 820

810 Y=5

820 RANDOMIZE

830 IF RND<-75 THEN 850

840 Y=6

850 GOTO 990

860 Y = 7

870 RANDDMIZE

880 IF RND>-35 THEN 900

890 Y=8

900 RANDOMIZE

910 IF RND<-75 THEN 930

920 Y=9

930 GOTO 990

940 PRINT "<5 SPACES!! WELL, THAT'S A

LL"

950 PRINT M<4 SPACESJHOPE YOU LIKED

IT! ! "

960 PRINT "RUN IT AGAIN AND HEAR FI

VE "

970 PRINT " (B SPACES:: MORE SONGS."

980 END

990 FOR 1=1 TO 9 STEP 3

1000 CALL SOUND<P,X(Y,I),2,X(Y.I+i>

1010 CALL SOUND(P.X(Y,I),30,X(Y,I+2

) ,2)

1020 NEXT I

1030 GOTO 570

1040 CALL SOUND(1800,196,2,494,2,78

4, 2)

1050 FOR T=l TD 800

1060 NEXT T

1070 K0L=INT(RND*S)+8

1080 CALL SCREEN(KOL)

1090 GOTO 570 Q

Put a Monkey Wrench
into your ATARI 800
Cut your programming time from hours to seconds, and have 18 direct

mode commands. All at your linger tips and all made easy by the

MONKEY WRENCH II.

Trie MONKEY WRENCH !l plugs easily into the

right slol of your ATARI and works with 1he

ATARI BASIC cartridge.

Order your MONKEY WRENCH II today and

enjoy the conveniences ot these 18 modes:

• Line numbering

• Renumbering basic line numoe's

• Deletion of line numbers
• Variable and current value display

• Up and down scrolling of basic

programs

• Location of every string occurrence

• String exchange

• Move lines

• Copy lines

• Special tine formats and page numbering

• Disk directory display

• Margins change
• Memory test

• Cursor exchange
• Upper cose lock

• Hex conversion

• Decimal conversion

• Machine language monitor

The MONKEY WRENCH 11 also contains a
machine language monitor with 16 commands

that can be used to interact with the powerful features

of the 6502 microprocessor

8K in 30 Seconds
for your VIC 20 or CBM 64

IfyouownaViC 20 or oCBMWand have oeen concerned

about the high cost of a disk to store vour D'ogroms on

worry you'self no longer Now there's 'he SABS'T The HA36I1
comes in a cartridge ana at a much, much lower price

than the average disk Andsoeed tms is one tost RABBIT

With the RABBTyOu con lood ana sio-e on your CBM
ddasette an 8K progrom in almost 30 seconds compared
to the current 3 minutes ot a VIC 30 o< CBM M. almost as
fast as tne 1W1 diskdrive

The RA3BIT is easy to install, allows one to Aooer.d

3asc Programs, woiks with o* without Exoansicrc
Memory, and provides two dala die ^odes The

■JAB&T is not only fost but reliable

"he RaDOit fcrihe VIC 20 contains on e-oansion con
nector so you can simultaneously u« you' memory Doard. etc) $39.95

MAE
NOW

THE BEST

FOR LESS!

$59.95 \
A

For CBM 64, PET, APPLE, and ATARI
Now, you can have the same professionally designed Waco

Assembler 'Editor os used on Space Shuttle projects.

• Designed to improve Programmer Productivity
• Similar syn'ai and commands - No need to releam Deculia'

syntaxes and commands when you go from PET lo A^PLE to

ATARI
• Coresident Assembler/Editor - Nc need to lood the Editor, then

the Assembler, then the Editor, etc

• Also incudes Word Processor, Relocating Icade*. and mui

mo'e

• Powerful Editor. Macros. Cond tronal and Interactive
Assemoiy and Auto - zero page adO'essmg

Still not convinced, send tor our free soec sheel1

\

3239 Linda Dr.

Winston-Salem.N.C. 27106

(919)924-2889 (919)748-8446

Send for free catalog!
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520 DA TA 1 ,3,6,2, 1 , 4, 6,2 , 3, 4,1 ,5, 1 , 
4 ,6,7,1,4,6,2, 1, 3, 6 , 9 

530 DA T A 1 ,1, 4 ,5, 1 , 4 ,6,2,3, 4 , 1 ,5, 1 , 
4 ,1,5 , 1, 4 ,6,9 

54 0 DA TA 1,4, 6,2,3, 6,1, 5 ,1,4,6, 7 , 3, 
4 ,6,2 ,1,4 ,3 , 7 ,1 , 4, 6 , 9 

550 DA T A 1 ,4,3,7, 1 , 6,4, 5,6,3 ,6 ,2, 4 , 
6, 1 ,5,1, 4 ,6 , 9 

5 6 0 DATA 1 , 4 ,3,7,6,3 , 6,2 , 4,6,1,5, 1 , 
3,6,7, 3 ,6 , 1,5,1 ,4, 6,9, 8 

5 70 REA D RR 
580 ON R R GOTO 650,590,730,780,610 , 

860,640,9 4 0, 1 0 4 0 
590 Y=12 
600 GOTO 990 
61 0 Y= 14 
6 20 GO TO 990 
630 Y= 13 
6 4 0 GO TO 990 
650 Y= l 

RAN DOMI ZE 
IF RND> . 35 
Y=3 
RA ND OMI ZE 
I F R NO < .75 
Y=2 
GO TO 990 
Y= 10 
RANDOMI ZE 

T HEN 

TH E N 

700 

720 

660 
670 
6 8 0 
690 
700 
7 1 0 
720 
730 
740 
7 5 0 
760 
770 
7 8 0 
790 
8 0 0 

IF RND > .4 THEN 7 8 0 
Y= 11 
GO TO 990 
Y=4 
RANDOMIZE 
IF RND > . 3 5 THEN 8 2 0 

Put a Monkey Wrench 
into your ATARI 800 
Cut your programming l ime Irom hours 10 seconds, and hove 18 d irect 
mode commands. All 01 your linger tips ond 011 mode easy by the 
MONKEY WRENCH II. 
The MaNKE V WRENCH II p lugs easlly into the 
riQht slot 01 your ATARI cnd works with the 
AlARI BASIC cartridge. 
Order your MONKEY WRENCH II loday cnd 
enjoy the conveniences 01 these 18 modes: 

• Une numbeung 
• Renumbering basic hne numbers 
• Deletion 01 line numbers 
• Voriable and current value display 
• Up cnd down scrolling 01 basic 

progroms 
• location 01 every str ing occurrence 
• Siting exchange 
• Move lines 
• Copy lines 
• $pecialline lormals cnd page numbering 
• Oisk directory dlsploy 
• MOlgins Change 
• Memory lesl 
• Cursor exchange 
• Upper case lock 
• Hex conyetsion 
• Decimal conversion 
• Machine longuage monitor 

lhe MONKEY WRENCH II a lso contains a 
machine language monitor wilh 16commonds 
thai can be usedlo intelocl Wi th the powerlulleolures 
01 Ihe 6502 microprocessor 
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81 0 Y=5 
820 RA NDO MI ZE 
830 IF RND < . 75 TH E N 850 
8 4 0 Y=6 
850 GOTO 990 
86 0 Y=7 
870 RANDO MI ZE 
88 0 IF R ND > . 35 T HE N 900 
890 Y= 8 
900 RA NDOMI ZE 
91 0 I F RND ( . 7 5 THE N 930 
9 20 Y= 9 
9 30 GOTO 99 0 
94 0 P R IN T " { S SPA CES} WE LL, TH AT'S A 

LL " 
95 0 P RI NT " { 4 SPACES } HOPE YOU LI KED 

I T ! ! " 
960 PRINT " RUN IT AGAI N AND HE AR FI 

VE 
9 70 PRINT "(8 SPA CES } MORE SONG S. " 
9 80 END 
99 0 FOR 1=1 TO 9 STEP 3 
1000 CALL SOUND ( P ,X(Y , I> , 2,X(Y, I + l ) 

,2) 
1 0 1 0 C ALL SDUND ( P, X(Y, I ) , 30 , X(Y, I +2 

) ,2) 
1020 NE XT I 
1030 GOTO 570 
10 4 0 CALL SO UND (1800 ,196, 2, 4 9 4 ,2,7 8 

4 ,2) 
1050 F OR T= 1 TO 800 
1060 NEX T T 
1070 KOL= INT ( RND*8 )+8 
1080 CAL L SCREEN (K OL ) 
1090 GOTO 5 7 0 

8K in 30 Seconds 
for your VIC 20 or CBM 64 
~ you own a VC 20 or a C5M be! and he"", been concerr.ec 
abou!!ne higl cost 01 a di5k 10 slore your ClI'ograms on 
worry yourself no longer Now lhere's the RABaIT The RABaIT 
cames In acorlndge one o! a much, mucn lewer prICe 
Then Itle 0\'e(008 d,sI! Jor.d speed Inll;' one las! RABM 
WITh Ine AASBIT you con load and $lOre on YOUI C8M 
dcr.oseTIe on 8r: oragran In almo!iI30 secondS. compared 
ra tne cunent 3 IfIInules 01 a VIC 20 01 C8M be!. atmosl os 
!(l$IOS the 1541 d1sltdllV6 

l ne llASalT IS ea!11o It\St(]IL al~ one 10 Aopena 
BaSIC PraglomS. .~ "' ,Tn O! WllnOU! hoanSlon 
~'emory and orOiJOes l'WO dcr.o fJe modes The 
AA5SIT IS not onI~ frosI OUIrelicble 

MAE NOW 
THE BEST 
FOR LESS! 

For CBM 64, PET, APPLE, ond ATARI 
Now, you can haYe lhe $Orne pioleuionolty deSigned Macro 
As.sembler/(dltOl' as used on Space Shunle projeCl\ 

• DeSlQneO 10 ,morCMI Programm81 PuXtuctlVI1y 
• Similer svnlOl end commanm • No need 10 relearn oecuIior 

fyTIloles and commands when you go Irom PET 10 A'PtE 10 
AlAA! 

• Core5ldenl As.semblell fdolor - No need Ioload lne tdrlor. lnen 
the Assemblet Inen The Editor. eTc 

• AlsoinC:~s Wora Proc~. Relocatmg Looder. and mucn 
... e 

• P\:rwer1ul fd,lor. Moc/os, Cend Iionoland Int&/octl'IEI 
A1semtlly and AuIO - lelO page add'esSlng 

Shit nolcooYlI\COO. seno /of our tree soec ~t' 



Your ATARI Discount Software Store
That's As Close As Your Phone!!

ATARI 800 48K

ATARI TOUCH TABLET

ATARITRAK-BALL

COMMUNICATOR II

REMOTE CONTROL JOYSTICK

ATARI 800XL 6dK

ATARM050 DISK DRIVE ....

ATARI 850 INTERFACE

ATARI 1010 RECORDER ....

HOME MANAGER KIT

ATARI 1027 PRINTER

CALL
59 95

49 95

CALL

CALL

CALL

CALL

CALL

77 00

64 95

289 00

MOSAIC
64K Ram/400 149.00

64K Ram - Gable Kit/400/800 169.00
48K Ram Kit 94.00

16/32 Expander 64.95

32K Ram 77.95

Mosaic Adaptor 49.95

64K Ram Utility Software -

Superdrive & Handyman Calf!!

KOALA TOUCH TABLET 69.95

DISK DRIVES: PERCOM, RANA, TRAK, ASTRA CALL FOR PRICES.

INTERFAST I

Programmable Printer Interface

w/4K Buffer 139.00

PRINTERS

PROWRITER 8510 AP ... CALL

AXIOM AT-100

w/Parallel Port 229.00

GEMINI 10X CALL

OKIDATA PRINTERS .... CALL

i
1
S

Every month, we select the Super Specials

This month, YOU CAN PICK YOUR OWN!!!
USE THE CHART BELOW TO DETERMINE THIS MONTHS SPECIAL PRICE!!

U3GIC
Sirius

BRflflH Inc.

Software

IF THE RETAIL PRICE IS: SUPER SALE PRICE IS: The following companies do not

qualify for the Super Sale:

ATARI

APX

PARKER BROTHERS

ELECTRONICS ARTS

LJK

And stlU no surcharge tor credit cards

Prices effective now through January 31. 1984

Mastercard/VISA

, Order Toll Free
800-558-0003

In Wise. Call

414/351-2007
ORDERING INFORMATION: To order by mail, send money order, certified cneck. or persona I check (allow
14 days lo clear) toCOMPUTABIUTY Include $2.50 shipping on all software orders Include 3% shipping on all
hardware orders, minimum S2 50 Mastercard and Visa please include card numoer and expiration date Wl

COMPUTABILITY

PO Box 17882 residents please add 5% sales tax Canadian, APOS FPO software orders include 5% shipping minimum S5.00. c
Milwaukee. Wl 53217 All other foreign software, please add 15% shipping, minimum S7 00 (US Funds only) Prices subject to Change C)dl

without notice

ORDER HOURS

Mon-Fri 11-7 PM (CST)

.12-5 PM

ATARI BOO 4BK ............ CALL MOSAIC INTERFAST I 
AlARI TOUCH TABLET . .............. 6995 Programmable Printer Interface 
ATARITRAK·BALl .................. 4.995 64KRam/400 ......... . ....... 149.00 14K B ff 13900 

64K Ram' Cable KM400IBOO ..... 169.00 w U er.. . . . . . . 
COMMUNICATOR II . ................ CALL 48K Ram Kit ........ , ..... . .... 94 ,00 I----------------~ 
REMQTECQNTROL JOVSTI CK .......... CALL 16/32 Expander ............. .... 64 .95 
ATARI800Xl64K ...... , , .... ....... CALL 32K Ram . ..................... 77.95 
AlARI 1050 DISK DRIVE .... , ......... CALL M osaic Adaptor . . .. ............. 49.95 

_ AlARI 850 INTERFACE . ......• • .... . . CALL 64K Ram Utility Software· 
AlAAI 1010 RECORDER .... , .•....... 77 00 Superdrive & Handyman . ....... Calt!! 
HOME MANAGER KIT . ............... 6495 ..... ---___________ -1 
ATARI I 027 PAINTER ..... . ......... 28900 KOALA TOUCH TABLET ........ 69.95 

PRINTERS 
PROWRITER 8510 AP CALL 
AXIOM AT-lOa 
w / Para llel Port ....... . .. 229.00 
GEMINI lOX. CALL 
OKIDATA PRINTERS .. .. CALL 



Hidden

64 Memory
Alon R and Julie R Krauss

BASIC programmers can POKE data into the Commo

dore 64'$ hidden RAM, but retrieving that data requires

switching between blocks of RAM and ROM. The

machine language program given here makes it easy

to do what BASIC can't do directly—giving you an

extra 20K.

The Commodore 64 contains 24 kilobytes of

Random Access Memory (RAM) which cannot

immediately be used by BASIC. However, that

memory is accessible to the VIC-II chip, so it seems

an ideal place to store a high-resolution (bit

mapped) screen (as well as other large arrays of

data). The catch is that although it is possible to

move data into this area using POKE statements,

you can't retrieve all of it directly using BASIC. In

this article we describe a technique which makes

most of this large block of memory available to

the BASIC programmer.

How To Get Five Quarts To A Gallon

The microprocessor in most smaller computers,

including the Timex 1000, IBM PC, and DEC

PDP-11, has 16 or fewer memory address lines.

So these computers can address no more than

216—64K—bytes of memory directly. The more
expensive machines appear to have a larger

addressable memory because their memory-

management circuitry and operating systems

allow them to switch blocks of memory into and

out of their actual address space. The inexpensive

Commodore 64 has no special Memory Manage

ment Unit, yet it is able to address 20K of Read

Only Memory (ROM) and numerous I/O chips

plus 64K of RAM. This is like filling a one-gallon

pitcher with five quarts of water. It works because

the microprocessor can switch between various

blocks of ROM and RAM even when they have

the same addresses.
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In its normal configuration, the first 2K of the

64's memory is used as a work area for the Oper

ating System, and for screen memory. Of the re

maining RAM, locations 2048 through 40959 are

the programmer's BASIC area. The space above

40959 contains 4K of RAM (addresses 49152-53247)

which is not contiguous with BASIC'S dedicated

area and can be accessed by BASIC only via PEEKs

and POKEs; by the ROM BASIC interpreter

(40960^9151); by the Kernal Operating System

(57344-65535); and by the Input-Output (I/O) cir

cuitry (53248-57343). However, there is another

20K of RAM which is similarly addressed; to be

used, it must be switched in and out of the ROM-

masked space. This chore is handled by registers

at locations 0 and 1.

What The Pointers Mean

Although the extra RAM isn't directly available to

BASIC, data may be stored there by using the

POKE instruction. However, a PEEK of one of

these locations will return the value stored at that

address in ROM. In order to have access to the

corresponding RAM, it is necessary to set a pointer

so that the processor will ignore the ROM. Bits 0,

1, and 2 of location 1 are the pointers. Their func

tions are as follows:

Bit

0

1

2

Value

1

0

1

0

1

0

Meaning

Indicates normal BASIC ROM

Indicates noncontiguous RAM

(addresses 40960-49151)

Indicates Kernal ROM

Indicates underlying RAM

(addresses 57344-65535)

Indicates I/O chips

Indicates ROM character tables

(addresses 53248-57343)

If we wished to save a variable—call it A—at,

say, address 45000, and later retrieve it, we might

envision a routine like this:

Hidden 
64 Memory 

Alan R and Julie R Krauss 

BASIC progral/ll/lers enll POKE data iI/to the COIlIll/o
dare 64's hidden RAM, bllt retrievil/g tlmt da ta requires 
switchil/g betwew blocks of RAM and ROM. The 
machine la llguage program given here I/Iakes it easy 
to do what BASIC enll't do directly-givillg you an 
extra 20K. 

The Commodore 64 contains 24 kilobytes of 
Random Access Memory (RAM) w hich cannot 
immediately be used by BASIC. However, that 
memory is accessible to the VIC-II chip, so it seems 
an idea l place to store a high-resolution (bit
mapped ) screen (as well as other large arrays of 
data). The catch is that although it is possible to 
move data into thi s area using POKE sta tements, 
you can't retrieve all of it directly using BASIC. In 
this article we describe a technique which makes 
most of this large block of memory available to 
the BASIC programmer. 

How To Get Five Quarts To A Gallon 
The microprocessor in mos t smalle r computers, 
including the Timex 1000, IBM Pc, and DEC 
PDP-ll , has 16 or fewer memory address lines. 
So these compute rs can address no more than 
2'6-64K- bytes of memory directly. The more 
expensive machines appear to have a larger 
addressable memory beca use their memory
management circuitry and operating systems 
allow them to switch blocks of memory into and 
out of their actual address space. The inexpensive 
Commodore 64 has no special Memory Manage
ment Unit, ye t it is able to address 20K of Read 
Only Memory (ROM) and numerous I/O chips 
plus 64K of RAM. This is like filling a one-gallon 
pitcher with five quarts of water. It works because 
the microprocessor can switch between various 
blocks of ROM and RAM even when they ha ve 
the same addresses. 
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In its normal configuration, the first 2K of the 
64's memory is used as a work area fo r the Oper
a ting System, and for screen memory. Of the re
maining RAM, locations 2048 through 40959 are 
the programm er's BASIC area. The space above 
40959 con tains 4K of RAM (addresses 49152- 53247) 
which is not contiguous w ith BASIC's dedicated 
area and can be accessed by BASIC only via PEEKs 
and POKEs; by the ROM BASIC interpreter 
(40960-49151); by the Kernal Operating System 
(57344-65535); and by the Input-Output (I/O) ci r
cu itry (53248--57343). However, there is anothe r 
20K of RAM which is simila rly addressed; to be 
used , it must be switched in and out of the ROM
masked space. This chore is handled by registers 
at locations 0 and 1. 

What The Pointers Mean 
Although the extra RAM isn't directly ava ilable to 
BASIC, data may be stored there by using the 
POKE instruction. However, a PEEK of one of 
these loca tions will return the va lu e stored at that 
address in ROM. In order to have access to the 
corresponding RAM, it is necessa ry to set a pointer 
so that the processor wiJi ignore the ROM. Bits 0, 
1, and 2 of location 1 a re the pointers. Their func
tions a re as follows: 

Bit Value Meaning 

0 1 Indicates normal BASIC ROM 
0 Indicates noncontiguous RAM 

(addresses 40960-49151) 
1 1 Indicates Kernal ROM 

0 Indicates underlying RAM 
(addresses 57344-65535) 

2 1 Indicates I/O chips 
0 Indicates ROM character tables 

(addresses 53248-57343) 

If we wished to save a variable-call it A-at, 
say, address 45000, and later retrieve it, we might 
envision a routine like this: 



SELECT CHOICE OR HIT SPACE FOR DEFAULT

NEW! For the Commodore 64

ANNOUNCING

CodePro-64

A new concept in
interactive visual

learning...

Now you can learn lo code in BASIC and develop

advanced programming skills wilh graphics, sprites and

music—visually. You learn by interacting with CodePro-

64, a new concept in interactive visual learning.

SEE PROGRAM EXECUTION

Imagine actually seeing BASIC statements execute

CodePro-64 guides you through structured examples ol

BASIC program segments You enter the requested data

or let CodePro-64 do the typing for you. (It will not let you

make a mistake.)

After entering an example you invoke our exclusive

BasicView7" which shows you how the BASIC program

example executes.

You step through and actually see the execution of

sample program statements by simply pressing the space

bar CodePro-64 does the rest

You see statements with corresponding flow chart

graphics and variable value disp'ays You learn by visual

examples.

EXTENSIVE TUTORIAL

CodePro-64's extensive tutorial guides you through

each BASIC command, program statement, and function.

You get clear explanations Then you enter program

statements as interactive examples. Where appropriate,

you invoke BastcView to see examples execute and

watch their flow charts and variables change.

By seeing graphic displays of program segment execu

tion you learn by visual example You learn faster and

grasp programming concepts easier with CodePro-64

because you immediately see the results of your input.

You control your learning You can go through the tutor

ial sequentially, or return to the mam menu and select

different topics, or use keywords to select language ele

ments to study. You can page back and forth between

screens within a topic at the touch of a (unction key.

CodePro-64 lets you follow your interests and prac

tice wilh interactive examples But you can never get

"lost". F! will always return you to the main menu. Once

you have practiced and mastered the BASIC language

elements you move or to more advanced concepts. You

learn about sprite and music programming.

SPRITE GENERATOR & DEMONSTRATOR

CodePro-64's sprite generator lets you define your

own sprites on the screen. You learn how to define sprites

and what data values correspond lo your sprite defini

tions. (You can then use these values to write your own

programs.) You can easily experiment wilh different defi

nitions and make changes to immediately seethe effects.
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We also help you learn to program with sprites by giving

you a sprite demonstrator so you can see the effect of

changing register values. You can experiment by moving

your sprite around in a screen segment, change its color

or priority, and see the effects of your changes. You learn

by visual examples.

MUSIC GENERATOR & DEMONSTRATOR

To teach you music programming CodePro-64 gives

you an interactive music generator and demonstrator

First we help you set all your SID parameters (attack/

decay, sustain/release, waveform, etc) Then you enter

notes to play and we show your tune graphically as it

plays, note by note, on the scale You learn by seeing and

hearing the results of your input.

OUR GUARANTEE

We guarantee your satisfaction. You must be

satisfied with CodePro-64 for the Commodore-

64 Try il for 10 days and ft for any reason you are

no! satisfied return it to us (undamaged) for a kill

refund. No risk.

Our music oemonstrator lets you experiment with var

ious combinations of music programming parameters

and hear the results You can quickly modify any of (he

SID register values to hear the effects of the change For

example, you could easily change waveform and attack/

decay values while holding all other SID values constant

By seeing your input and hearing the result you quickly

learn how to create new musical sounds and special

sound effects.

AND MORE...

We don't have enough space to tell you everything

CodePro-64 offers. You need to see lor yourseil BASIC

tutorials, graphics, sprites, music, keyboard review, sam

ple programs—the mam menu shown above gives you

just a summary of the contents of this powerful educa

tional product

Whether you're a beginning programmer or an experi

enced professional, CodePro-64 will help you improve

your Commodore 64 programming skills We're sure

because CodePro-64 was developed by a learn of two

professionals with over 25 years of software development

experience.

CodePro-64 is a professional quality educational pro

gram tor the serious student of personal computing And

it s fully guaranteed. Order yours today

HOW TO ORDER

Order your copy of CodePro-64 today by mail or phone

Send only $59.95 plus $3.00 shipping and handling to:

K A , i SYSTEMS MANAGEMENT ASSOCIATES
3700 Computer Drive. Dept, C
Raleigh. N C. 27609

Available on diskette only. MasterCard/VISA ac

cepted. For faster service on credit card orders call

toll free 1-800-SMA-RUSH (1-800-762-7874).

Commodore 64 is a trademark of Commodore Business

Machines. Inc

Ad no 733. Copyright 1983. SMA

Dealer inquiries invited.

Now you can learn to code In BASIC and develop 
advanced programming skills with graphics, spntes and 
music-visually, You learn by Interacting with CodePro-
64, a new concept in interactive visual learning. 

SEE PROGRAM EXECUTION 
Imagine actually seeing BASIC statements execute, 

CodePro-64 guides you through structured examples of 
BASIC program segments You enter the requested data 
or let CodePro-64 do the typing lor you. (II will not let you 
make a mistake.) 

After entering an example you invoke our exclusive 
BasicView" which shows you how the BASIC program 
example executes, 

You step through and actually see the execution 01 
sample program statements by simply presSing the space 
bar CodePro-54 does the res\. 

You see statements with corresponding flow chart 
graphics and variable value dlsp!ays You learn by visual 
examples. 

EXTENSIVE TUTORIAL 
CodePro-64's extensive tulonal gUides you through 

each BASIC command, program statement. and function. 
You get clear explanations Then you enter program 
statements as Interact ive examples. Where appropriate, 
you Invoke BasicVlew to see examples execute and 
watch their lIow chans and variables change. 

By seeing graphic displays 01 program segment execu
tion you tearn by visual example. You learn faster and 
grasp programming concepts easier with CodePro-64 
because you immediately see the results 01 your input 

You control your learning You can go through the tutor-
1 a � sequentially, or re turn to the main menu and select 
different topics, or use keywords to select language ele
ments to study. You can page back and forth between 
screens WIthin a tOpiC at the touch of a funcllon key. 

NEW! For the Commodore 64™ 
ANNOUNCING 

CodePro-64TM 
A new concept in 
interactive visual 

learning ••• 

CodePro-64 lets you follow your Interests and prac
tice with Interactive examples. But you can never get 
"lost". Fl Will always return you to the main menu. Once 
you have practiced and mastered the BASIC language 
elements you move on to more advanced concepts. You 
learn about sprlle and mUSIC programming. 

SPRITE GENERATOR & DEMONSTRATOR 
CodePro-64's spri te generator lets you define your 

own sprites on the screen. You learn how to deline sprites 
and what data values correspond to your sprite delini
lIOns. (You can then use these values to write your own 
programs.) You can easily experiment wi th different defi
nitions and make changes 10 immediately see the effects. 

We also help you learn to program With sprites by giving 
you a sprite demonstrator so you can see the ellect of 
changing register values. You can expeflmen' by moving 
your sprite around in a screen segment. change its cotor 
or pflority, and see ,he effects of your changes, You learn 
by visual examples. 

MUSIC GENERATOR & DEMONSTRATOR 

To teach you music programming CodePro-64 gives 
you an Interactive music generator and demonstrator. 
First we help you sel all your SID parameters (anack/ 
decay, sustain/release, waveform, etc ) Then you enter 
notes to play and we show your tune graphically as it 
plays, note by note, on the scale. You learn by seeing and 
hearing the results of your Input. 

OUR GUARANTEE 

W. guarani .. your aatlafacUon, You must be 
satisfied with CodePro-64 lor the Commodore-
64. Try it for 1 o days andillor any reason you are 
not satisfied retum it to us (undamaged) lor a lull 
refund. No riIIl_ 

Our musIc demonstrator lets you experiment WIth var
ious combinations 01 music programming parameters 
and hear the results. You can quIckly modify any of the 
SID register values to hear the effects of the Change For 
example, you courd eaSily change waveform and allackl 
decay values while hOlding all other SID values constant 
By seeing your Input and hearing the result you QUickly 
learn how to create new musical sounds and speCial 
sound effects. 

AND MORE" , 
We don't have enough space to lell you everything 

CodePro-64 offers. You need 10 see for yourself BASIC 
tulonals, graphiCS. sprites, mUSIC, keyboa rd reView, sam
ple programs-the main menu shown above gives you 
Just a summary of the contents of thiS power/ul educa
tional product. 

Whether you're a beglnnmg programmer or an experi 
enced professional. CodePro-64 Wi ll help yOu Improve 
your Commodore 64 programming skills. We're sure 
because CodePro-64 was developed by a team of two 
professionals wllh over 25 years of software development 
experience. 

CodePro-64 IS a profeSSional Quality educational pro
gram for the seriOus student of personal computing And 
II'S fully guaranteed, Order yours today 

HOW TO ORDER 
Order your copy of CodePro·64 today by mall or phone. 

Send only S59.95 plus S3.00 shipPing and handling to; 

• ~'IIi) ~ ~ J SYSTEMS MANAGEMENT ASSOCIATES __ -1N 3700 Computer Drive, Dept. C 
Raleigh, N. C. 27609 

Available on dl'keHe only_ MasterCa rd/V ISA ac
cepted . For faster service on credi t card orders cal! 
toll free 1· 8DO·SMA·RUSH (1-800- 762-7874) . 

Commodore 64 IS a trademark 01 Commodore BUSiness 
Machines, fnc. 
Ad no. 733. Copynght 1983. SMA 
Dealer Inquiries Invited , 



10 POKE 45000,A :REM STORE THE VALUE

20 POKE 1,54 :REM SET POINTER TO RAM

30 A=PEEK(45000):REM GET THE VALUE

40 POKE 1,55 :REM RESTORE POINTER

50 END

This, though, amounts to sawing off the branch

we're sitting on. The result is a lovely crash.

It's easy to see why. Line 20 tells the processor

to look not at the BASIC interpreter in ROM, but

somewhere else instead. So when line 30 calls for

the BASIC PEHK instruction, it can't be found,

and the system hangs. If we change the pointer

for Kernal ROM or for I/O, we also crash.

Machine Language Makes It Easy

But the extra memory is too tantalizing to pass

up. Since we can't get at it properly from BASIC,

we'll try machine language (ML). We'll use a

BASIC loader for the routine, as in Program 1.

It works! We can now store data in the for

merly unavailable area of masked RAM. The ML

routine, which is only 14 bytes long, sets the ap

propriate pointer (bit 0 in this example) to ignore

the ROM (here, the BASIC interpreter). It then

puts the byte of data into a location normally ac

cessible to BASIC (since location 251 is in unused

zero page space, we chose that) and resets the

pointer. A disassembly of the machine language

for this routine is shown in Program 2.

Let's take a look at Program 1. Lines 100-120,

340, and 350 are not really part of our routine—

lines 100 and 110 give us some data to use in il

lustration, and line 340 prints the data that the

ML routine saved for us, just to prove it really

worked. The 4K of RAM beginning at location

49152 is unused, and since it is not contiguous

with the BASIC area, it can't be overwritten by

BASIC; so we've chosen to put our ML there.

Line 130 sets location 49152 as the starting location

for the machine language routine.

Lines 140,160, 170, and 180 determine what

value location 1 should contain, and put that value

in BL. The numbers in the DATA statements (lines

190 and 200) are the bytes of ML (in decimal).

Three of these are 0. The first (shown as 00 for

prominence) will hold the block pointer, BL. The

second and third, 000 and 0000, will hold the low-

order and the high-order bytes, respectively, of

the address of the target masked-RAM location.

Lines 210-240 POKE the ML into place. Line

250 inserts the value of the block pointer into byte

2 of the ML routine. Lines 260 and 270 calculate

the high- and low-order bytes, respectively, of

the target address; lines 280 and 290 POKE them

into place. Line 300 disables interrupts so that the

keyboard will not be scanned during execution of

the machine language routine; this obviates the

possibility of the system's hanging should the

scan interrupt occur at the wrong moment.
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The innocuous-looking line 310, the system

call, signals the real action—here is where we

branch out to perform our machine language

routine. When the subroutine is finished, it re

turns control to BASIC. Now we can get our data

whenever we need it: It has been left in location

251 for us.

Note that the ML could reside virtually any

where—even in masked RAM. If it is placed within

the normal BASIC area, of course, the appropriate

BASIC pointers should be altered to protect it.

From line 140 on, the routine is perfectly general

and may be used to read the value stored at any

RAM address within the range 0-65535, except

for that lying beneath the I/O area (53248-57343).

To see the underlying 4K of RAM in this area

would require another technique, since there are

three layers of memory here; our routine uncovers

the second layer and lets us look at Character

ROM directly. This could be useful in programs

using custom-character routines, in order to restore

portions of the ROM character table selectively.

Finally, we must note two things. First, this

routine may be used to read memory locations in

which either the BASIC program or the ML routine

resides. However, we must not permit a POKE

instruction (for example, line 120) to alter the pro

gram unless we specifically wish to do so. Also, if

we POKE to a location in the I/O area, we may

drastically alter our output.

Program 1: ML Access To Hidden RAM

100 A=3fl5 SPACES}:REM{2 SPACES}PUT DESIR

ED DATA BYTE IN VARIABLE "A"

110 AD=45000{10 SPACES}:REM{2 SPACES}WE'L

L SAVE "A" AT LOC. 45000 (IN MASKED R

AM)

120 POKE AD,A{9 SPACES}:REM{2 SPACES}SAVE

"A"

130 MS=49152{10 SPACES}:REM(2 SPACES}MACH

INE CODE WILL BE LOADED STARTING AT L

OC. 49152

140 IF 40959<AD AND AD<49152 THEN BL=54:

{SPACEjGO TO 190
145 REM{21 SPACES}LOCATION 1 WILL CONTAIN

BLOCK POINTER, BL

150 REM[21 SPACESjBL = 54 — BASIC INTERP

RETER ROM OUT

160 IF 53247<AD AND AD<57344 THEN BL=51:

{SPACE}GO TO 190

165 REM(21 SPACESlBL = 51 — I/O ROUTINES

OUT

170 IF 57343<AD AND AD<=65535 THEN BL=53:

GO TO 190

175 REM{21 SPACESjBL - 53 — KERNAL ROM O
UT

180 BL = 55{11 SPACES}:REM{2 SPACESjWITHI

N NORMAL BASIC AREA

190 DATA 162,00,134,1 :REM{2 SPACESjMACHI

NE LANGUAGE ROUTINE

200 DATA 174,000,0000,134,251,162,55,134,

1,96

210 FOR 1=0 TO 13(5 SPACES}:REM{2 SPACES}

LOOP FOR BASIC LOADER

10 POKE 45000,A :REM STORE THE VALUE 
20 POKE 1,54 :REM SET POINTER TO RAM 
30 A=PEEK(45000) :REM GET THE VALUE 
40 POKE 1 ,55 :REM RESTORE POINTER 
50 END 

This, though, amounts to sawing off the branch 
we're sitting on. The result is a lovely crash. 

It' s easy to see why. Line 20 tells the processor 
to look not at the BASIC interpreter in ROM, but 
somewhere else instead . So when line 30 calls for 
the BASIC PEEK ins truction, it can't be found, 
and the system hangs. If we change the pointer 
for Kerna l ROM or for 110, we also crash. 

Machine Language Makes It Easy 
But the ex tra memory is too tantaliz ing to pass 
up. Since we can't get at it properly from BASIC, 
we'll try machine language (ML). We' ll use a 
BASIC loader for the routine, as in Program 1. 

It works! We can now s tore data in the for
merly unavailable area of masked RAM. The ML 
routine, which is only 14 bytes long, sets the ap
propriate pointer (bit 0 in this example) to ignore 
the ROM (here, the BASIC interpreter). It then 
puts the by te of data into a loca tion normally ac
cessible to BASIC (since loca tion 251 is in unused 
zero page space, we chose that) and resets the 
pointer. A disassembly of the machine language 
for this routine is shown in Program 2. 

Let' s take a look at Program 1. Lines 100-120, 
340, and 350 are not really part of our routine
lines 100 and 110 give LIS some data to use in il
lus tration, and line 340 prints the data that the 
ML routine saved for us, just to prove it rea lly 
worked. The 4K of RAM beginning at location 
49152 is unused, and since it is not contiguous 
with the BASIC area, it can't be overwritten by 
BASIC; so we've chosen to put our ML there. 
Line 130 sets location 49152 as the starting loca tion 
for the machine language routine. 

Lines 140, 160, 170, and 180 determine what 
va lue loca tion 1 should contain, and put that value 
in BL. The numbers in the DATA statements (lines 
190 and 200) are the bytes of ML (in decimal). 
Three of these are O. The first (shown as 00 for 
prominence) wi ll hold the block pointer, BL. The 
second and third, 000 and 0000, will hold the low
order and the high-order bytes, respectively, of 
the address of the target masked-RAM loca tion. 

Lines 210-240 POKE the ML into place. Line 
250 inserts the va lue of the block pointer into byte 
2 of the ML routine. Lines 260 and 270 ca lculate 
the high- and low-order bytes, respective ly, of 
the target address; lines 280 and 290 POKE them 
into place. Line 300 disables interrupts so that the 
keyboard will not be scanned during execution of 
the machine language routine; this obviates the 
possibility of the system's hanging should the 
scan interrupt occur at the wrong moment. 
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The innocuous-looking line 310, the system 
ca ll, signals the real action-here is where we 
branch out to perform our machine language 
routine. When the subroutine is finished, it re
turns control to BASIC. Now we ca n get our data 
w henever we need it: It has been le ft in loca tion 
251 for us. 

Note that the ML could reside virtually any
where-even in masked RAM.lfit is placed w ithin 
the normal BASIC area, of course, the appropriate 
BASIC pOinters should be altered to protect it. 
From li ne 140 on, the routine is pe rfectly general 
and may be used to read the val ue stored a t any 
RAM address within the range 0-65535, except 
for that lying beneath the 110 area (53248--57343). 
To see the underlying 4K of RAM in thi s a rea 
wou ld require another technique, since there are 
three layers of memory here; our routine uncovers 
the second layer and lets us look at Character 
ROM directly. This could be useful in programs 
using custom-character routines, in order to restore 
portions of the ROM character table selecti vely. 

Finally, we must note two things. First, this 
routine may be used to read memory locations in 
which either the BASIC program or the ML routine 
resides. However, we must not permit a POKE 
instruction (for example, line 120) to alter the pro
gram unless we specifica lly wish to do so. Also, if 
we POKE to a loca tion in the 110 area, we may 
drastica lly a lter our output. 

Program 1: ML Access To Hidden RAM 

100 A=3(15 SPACES]:REM{2 SPACES]PUT DESI R 
ED DATA BYTE IN VARI ABLE "A" 

110 AD=45000 (10 SPACES]: REM ( 2 SPACES hVE ' L 
L SAVE "A" AT LOC . 45000 ( IN MASKED R 
AM) 

120 POKE AD,A ( 9 SPACES] : REM ( 2 SPACES)SAVE 
"A" 

130 MS=49152{10 SPACES):REM(2 SPACES)MACH 
INE CODE WILL BE LOADED STARTING AT L 
OC . 49152 

140 IF 40959<AD AND AD<49152 THEN BL=54: 
(SPACE]GO TO 190 

145 REM(21 SPACES)LOCATION 1 WILL CONTAIN 
BLOCK POINTER, BL 

150 REM(21 SPACES)BL = 54 -- BASIC INTERP 
RETER ROM OUT 

160 IF 53247<AD AND AD<57344 THEN BL=51: 
(SP ACE ) GO TO 190 

165 REM(21 SPAC ES)BL = 51 -- I /O ROUTINES 
OUT 

170 IF 57343<AD AND AD<=65535 THEN BL=53: 
GO TO 190 

175 REM(21 SPACES)BL = 53 -- KERNAL ROM 0 
UT 

1B0 BL = 55 {11 SPACES):REM{2 SPACES)WITHI 
N NORMAL BASIC AREA 

190 DATA 16 2 , 00,134,1 : REM(2 SPACES)MACHI 
NE 'LANGUAGE ROUTINE 

200 DATA 174,000,0000, 1 34 , 25 1,162 ,55,134, 
1 96 

210 FOR 1=0 TO 13(5 SPACES ): REM( 2 SPACES) 
LOOP FOR BASIC LOADER 



GET THE BEST FOR YOUR COMMODORE 64

BUSINESS

- FINANCE CALC 64 • Disk

' DATA BASE 64 • Disk

• MANAGEMENT SYSTEM 64 • Disk

' FAMILY PAC 64 |3 in 1) • Disk

(CHECKBOOK. RECIPE. EOU-GAME)

' CHECKBOOK EASE 64 • Disk

HESWRITER 64 • Cart.

KESMON 64 • Carl.

HE5 MODEM • Cart.

TURTLE GRAPHICS II • Carl

QUICK BROWN FOX (W P.) • Carl.

WRITERS ASSISTANT (W P ) • Disk

FILING ASSISTANT • Disk

INVENTORY PACKAGE • Disk

TOUCH TYPING TUTOR • Disk & Cass.

CALC RESULT EASY • Carl

CALC RESULT ADVANCED • Disk

PAPERCLIP (W P ] • Disk

M'FILE • Disk

WORD PROI3 (W P ) • Disk

SPELL RIGHT PLUS lOICTIOfJARY] • Can.

DELPHI'S ORACLE (DATA BASE) • Disk

TIME & MONEY MANAGER • Disk

OMNICALC iSPREADSHEETi • Disk

CARDCO PRINTER INTERFACE

S45.95

49.95

45.95

45.95

29.95

29.95

25.95

67 95

39.95

45.95

59.95

67.95

77.95

18.95

67.95

127.45

99.95

94.95

71.95

49.95

125.95

55.95

79.95

54 95

POLICY

All orders are snipped U PS Shipping charges are $2.00 for

prepaid orders and S3.25 lor C.O.O. For fast delivery send

money order, certified check or credit card

Please allow approximately iriree weeks for clearance on

personal checks

All items are subjeci to availabilily and price change Thanks

lor ordering from House of Soliware1 Call for free catalog1

EDUCATIONAL

HUNDREDS MORE AVAILABLE

SNOOPER TROOPERS I, II • Disk

KINDERCOMP • Disk & Crl

IN SEARCH OF MOST AMAZING THING • Disk 26.95

PROGRAMMING KIT I • Disk 19 95

FACEMAKER • Disk 22.95

KIDS ON KEYS • Cart. 29.95

FRACTION FEVER ■ Cart. 29.95

PIPES • Carl 29.70

ENGLISH INVADERS • Disk & Cass. 21.95

DUNGEONS ALGEBRA DRAGONS • Disk & Cass. 19.95

UP FOR GRABS • Cart. 29,95

BENJI'S SPACE RESCUE • Disk 29.95

®

HOUSE Of
SOFTWARE

■From EN-TECH Software

ENTERTAINMENT

STUDIO 64 .MUSIC VAKER) • Disk & Cass. S29.95

GAME DESIGNER • Disk & Cass.

GRIDRUNNER • Cart 20.25

TEMPLE OF APSHAl • Disk

UPPER REACHES OF APSHAl • Disk 13.50

CURSE OF RA • Disk 13.50

ASTROBLITZ • Carl.

SAVE NEW YORK • Cart. 2970

PERSONALITY ANALYZER • Disk 28.00

PHANTOM KARATE DEVILS • Disk 29.70

PLANETFALL • Disk 38.20

ENCHANTER • Disk 38.20

SEA FOX • Disk 33.95

CHOPLIFTER • Disk 33.95

PROTECTOR II • Disk & Cass. 24.95

TELENGARD • Cass. 16,95

FROGGER • Disk & Cass. 22.95

FORT APOCALYPSE • Disk & Cass. 22 95

ROBBERS OF THE LOST TOMB • Disk 19.95

JUMPMAN • Disk 25 95

SWORD OF FARGOAL • Disk S, Cass. 20.25

PAKACUDA - Disk & Cass.

SURVIVOR • Disk & Cass. 22.95

PEGASUS ODYSSEY • Disk & Cass.

NEUTRAL ZONE • Disk & Cass. 27.95

COMPETITION PRO. JOYSTICK 17 95

To Order Call:

(213)768-8866

Or

Write To:

HOUSE OF SOFTWARE

9183 Mercedes Ave.« Arleta. CA91331

SHOW US A BETTER PRICE AND WE'LL BEAT IT!

IF IT'S FOR THE COMMODORE 64

AND IT'S GOOD, IT'S PROBABLY

MANAGEMENT SYSTEM B4

This integrated business program gives you Che computer power

once reserved for large corporations. Capabilities include invoicing,

inventory control, and customer mailing lists. Disk S69.95

FINANCE CALC 64

The leader in home and business financial analysis. You can have

up Co 1*3"SQ itemized expenses and pnnc 1O85 different financial

repofts and bar graphs. In addition, ic keeps end compares as

many as 12 taudgecs ac once. Disk S59.9B

□ATA BASE G4

A perfect record system for any business or home, ic can store

up to 1 £OO records and has up Co 2D Fields for- each one. A special

label and reporc designer >s included. Ic can also merge with popular

word processors. Disk $59.95

GAME DESIONER 84

Use to animate IS spntes and design colorful background screens.

Several game sub-routines included. Disk 535.35

STUDIO G4 SERIES

Anyone can now create music as beautiful as Che most advanced

programers could one year ago!! Just play and the computer will

instantly write che music on the screen. Included are powerful

features Ike block move, single note editing and scrolling. It will save

and recall, add music co your own programs and print lead sfieecs.

Disk S39.9E

FAMILY PAK [3 in 1] [ALL] S55.9B

Three of the finesc home programs available:

■ CHECKBOOK EASE 64

Handles over 13OO transactions. Prints statements, end ell types

of checks, and 4Q expense categories. S39.S5

• RECIPE KEEPER

Searches by ingredient, category or name. Calculates

measurements for different serving amounts end prints copies.

• SPACE MATH 64

Learn math, explore Che universe, dance to Che music and waCCh

the show.

BABIES OF THE DIRT

An earthquake sucks you Co che center of che earch. To escape

you muse baccle the BABIES OF THE DIRT. But. don-t miss or its

doomsday! Watch ouC for cheir mother. 939.95

NOTE: PROGRAMS ARE COMPATIBLE WITH ALL PRINTERS AMD UTILIZE FULL-SCREEN PROCESSlMG.

P.O. BOX SSI, SUN VALLEY, CA 31353 • [213] 768-6646

BUSINESS 
• FINANCE CALC 64 • DIsk 
• DATA BASE 64 • DIsk 
• MANAGEMENT SYSTEM 64 • DIsk 
• FAMILY PAC 64 13 in 1) • Disk 

(CHECKBOOK. RECIPE . EDU·GAME) 
• CHECKBOOK EASE 64 • DIsk 

HESWRITER 64 • Cart . 
HESMON 64 • Carl 
HES MODEM· Carl 
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QUICK BROWN FOX ('liP ,) • Carl 
WRITER S ASSISTANT (W P) • Disk 
FILING ASSI STANT· DISk 
INVENTORY PACKAGE· DISk 
TOUCH TYPING TUTOR· Disk & Cass . 
CALC RESULT EASY· Cart 
CALC RESULT ADVANCED· Disk 
PAPERCLIP (W P ) • Oisk 
M'FILE • Disk 
WORD PROll ('II P ) • Disk 
SPEll RIGHT PLUS (OleIIOr/ARYI • Carl. 
DelPHI'S ORACLE (DATA BASE) • DIsk 
TIME & MONEY MANAGER· Disk 
OMNICAlC (SPREADSHEET) • Disk 
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29 .95 
29.95 
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79 .95 
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GRIDRUNNER • Carl 
TEMPLE OF APSHAI • DIsk 
UPPER REACHES OF APSHAI • DIsk 
CURSE OF RA • DIsk 
ASTROBlITZ • carl 
SAVE NEW YORK· Carl 
PERSONALITY ANALYZER· Disk 
PHANTOM KARATE DEVILS· DIsk 
PLANET FAll • Disk 
ENCHANTER· Disk 
SEA FOX· Disk 
CHOPlIFTER • Disk 
PROTECTOR II • Disk & Cass o 
TELENGARO • Cass o 
FROGGER • Disk & Cass 
FORT APOCALYPSE· Disk & Cass 
ROBBERS OF THE LOST TOMB· Disk 
JUMPMAN • Disk 
SWORD OF FARGOAL • Disk & Cass 
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NEUTRAL ZONE· DIsk & cass 
COMPETITlON PRO. JOYSTICK 
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529.95 
2595 
2025 
2595 
1350 
1350 
2920 
2970 
2800 
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3820 
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3395 
33 95 
24 95 
16.95 
22.95 
22 95 
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2595 
2025 
11 95 
2295 
1995 
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1795 
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0
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Write To: __ 

HOUSE OF SOFTWARE 
9 183 Mercedes Ave . • Arleta, CA9 133 1 
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MANAGEMENT SYSTEM S4 

ThiS ontegrer.ed wSlness program gves you the computer power
once reserved tcr large corporatoons. CapebkteS nc'->de .nvocrng. 
Invencory contr'Ol. and customer maIlIng bsts. DIsk SSS.9!5 

FINANCE CALC 64 

The leader In horne and business f,nanc,al analys's. Yo.J can have 
up to 1,::]40 Iternzed expenses and prnt 1085 dIfferent fnancla l 
reports and bar graphs. In addItIon. It keeps and corrpares ee 

many as 12 bvdgets at once. DIsk SlSs.se 

OATA SASE 64 

A perfect record system for any busoness or horne. It can store 
up to 1200 records and has up to 20 fields for each ore. A spaclSl 

lacel end report destg"'ef" IS orcUded. It can also rrerge ... "th popuIlr 
word processors. D Isk S5S.SI5 

GAME OESIGNER 64 
Use to Bnl"T'ete 16 epntes Bt"'d desl9'" colorful beckg-o..nd screens. 
Several game 9.ltH'Outlnes Ircludeci Dsk salS.915 

STUOIO 64 SERIES 
Anyone can now create rruSlC as beautlfut a s the ITlOst advanced 
P"09rerrer-s could one year ago!! .JuSt play end the c~ter WIll 
Instantly wf"'Ite the muSIC on the screen. Included are powerful 

featl.res loke blcx:k rrove. sorgle note edltll"lg end scrolbng. 1t ....... 11 &ave 

end recall. add rn.;SIC to your own prog-arns end pf"'lnt lead sheets. 
Disk S3S.SI5 

FAMILY PAK [3 In 1) 

Thr-ee Of the f inest:; horne p-ograrns avaIlable: 

• CHECKSOOK EASE 64 

(ALL) SI5I5.SI5 

H erdles over 13CXJ trarsactoc::ns. Pnnts StBterret'1ts. end atl types 

of checks. end 40 e xpense' categones. sa9.9S 

• RECIPE KEEPER 
Searches by IngredIe nt. category or name. Calculates 
rreasurerrents for dIfferent servong amounts end pronts copI8B. 

• SPACE MATH 64 
Learn fT'\OtI"\. explore rne unlVer-se. dance to the rruBlC end wetch 
the snow. 

BABIES OF THE OIRT 

An eartJ'lquake sucks you to the center of the earth. To escape 

you must bet e the BABIES OF THE DIRT. But. don't IT'ISS or Its 
dOOfTlSdeyl Wetch out for the"... n"lOther. $39.915 

NOTEI ~ AFE COtv\PAnBLE WlTl-i A LL PRNTEr::IS Al'\C UTlUZE FUU--5CREEN PROCESSING. 

P .O. BOX SS1, SUN V ALLEY, CA 91353 • [213] 76S-6646 



220 READ ML(11 SPACES}: REM{ 2 SPACES J.GET N

EXT BYTE OF M. L. ROUTINE

230 POKE (MS+I),ML{4 SPACES):REM

{2 SPACESjPUT M. L. BYTE INTO PLACE

240 NEXT

250 POKE(MS+1),BL{5 SPACES}:REM{2 SPACES}

STORE BLOCK POINTER IN 2ND BYTE OF M.

L. ROUTINE

260 HA=INT(AD/256){4 SPACES}:REM

[2 SPACES}HIGH-ORDER BYTE OF MASKED-R

AM ADDRESS

270 LA=AD-256*HA{6 SPACES}:REM{2 SPACES}L

OW-ORDER{3 SPACES}"(3 SPACES}"

[4 SPACES}"{5 SPACES}"[4 SPACES}"
280 POKE MS+5,LA{6 SPACES}:REM{2 SPACES}P

UT ADDRESSES INTO M. L. ROUTINE

290 POKE MS+6,HA

300 POKE 56333,127(4 SPACES}:REM

{2 SPACESlDISABLE INTERRUPTS

310 SYS(MS){11 SPACES}:REM{2 SPACES}EXECU
TE M. L. ROUTINE

320 POKE 56333,129(4 SPACES}:REM

{2 SPACES}RE-ENABLE INTERRUPTS

330 A=PEEK{251){7 SPACES}:REM(2 SPACES}RE

AD THE DATA BYTE

340 PRINT A

350 END

Program 2: Disassembly Of ML Routine

LDX #500 ;BLOCK POINTER TO X REGISTER

STX $01 ;STORE IN LOCATION 1

LDX $0000^CONTENTS OF MASKED RAM TO X-REGISTER

STX $FB rSTORE IN LOCATION 251 (DECIMAL)

LDX #$37 ;NORMAL VALUE OF POINTER (55 DECIMAL)

STX $01 ;RESTORE NORMAL VALUE TO LOCATION 1

RTS ;RETURN TO BASIC ©

ATTENTION C-64 PROGRAMMERS!
If you have a professional quality unique computer program for the

Commodore 64, we would like to discuss the possibility of publishing

your entertainment, educational, or home/small business program for

mass market distribution.

Timeworks is a leading publisher of Commodore 64 (and other)

Software with over 100 field representatives servicing mass merchants

and retail chains in the U.S. and overseas. Our products are sold in over

2500 retail outlets, computer stores, and chain stores.

Time works prides itself on quality software and effective merchan

dising. Our packaging is accepted as some of the most creative in the

industry.

Let Timeworks put your program in major stores across the country and

overseas.

For more information, contact me on our Programmer's Hot Line, or

write lo Vic Schiller, Vice President, Development.

Programmer s r
800-323-9755

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

MEMOREX
FLEXIBLE DISCS
WE WILL NOT BE UNDER

SOLD!! Call Free (800)235-4137

for prices and information. Dealer

inquiries invited and CO D's

accepted

PACIFIC
EXCHANGES

100 Foothill Blvd.
San Luis Obispo. CA

93401. InCal. call
(800) 592-5935 or
1805) 543-1037

ITfie
[bniputer.
fjetmork

BUSINESS APPLICATIONS FOR THE

COMMODORE 64 AND VIC 20

RELIABLE!! NEW!!

PARALLEL INTERFACE — $49.95 • New from Data 20. a Parallel interface for the unbelievable low price of $49.9511 Easy to
use, simply plug it in—no software to load or switches to configure. Translates the Commodore character set to ASCII-

appears to the system as a 1525 Printer. Make printing with your Commodore 64 EASY.

INVENTORY MANAGER SOFTWARE — $99.95 • Having trouble keeping track ofyour inventory ex hobby collections? If so,

our ■'Inventory Manager" will solve your problems. The Inventory Manager is designed to work with either the Commodore 64

or the VIC 20with 16k & 40/80 Column expander. It gives you complete control of 2500 separate item files with 99.999 items

per file. Generate reports by vendor or department. 1000 vendor possibilities, one-step posting process.

THE BESTWORD-PROCESSOR FORCOMMODORE 64 - ONLY $29.95 • The Data 20Wordmanager has features found
in word processors costing many times more. Features like on-screen editing (what you see is what you get), right justify,
search & replace, block move and copy as well as many more This package also includes integrated mailing list
system—produces form letters fast. All files compatible with 80 Column version that comes free with Data 20 80-Column

products. (See below)

80-COLUMN SCREEN EXPANSION FOR COMMODORE 64 ORVIC 20 • Install the Data 20DisplaymanagerlnyourV!C
20 and you will upgrade your system to 40 or 80 Columns, plus ASCII terminal emulator, screen print feature, and

Wordmanager software for 80-Column wordprocesslng. 8K of expansion RAM optional.

The video Pak 80 and the Z-80 Video Pak are designed for the Commodore 64, giving you all the above listed features, also
Including the FREE Wordmanager Software and Integrated Mail List Program. The Z-80 Video Pak Includes all the standard
features, but adds a Z-80 microprocessor and a CP/M compatible operating system.

The Computer Network

P.O. Box 9840

Fountain Valley. CA 92708

Call Toll Ftee 800-221-9948

in California 714-855-4366

If you want your 64 to do more than

play game*. The Computer Network

ha« what you warrtll

220 READ ML {ll SPACES] : REM{2 SPACES]GET N 
EXT BYTE OF M. L . ROUTINE 

230 POKE (MS+I) , ML{4 SPACES]: REM 
{2 SPACES]PUT M. L. BYTE INTO PLACE 

240 NEXT 
250 POKE(MS+l),BL{5 SPACES]:REM{2 SPACES] 

STORE BLOCK POI NTER IN 2ND BYTE OF M. 
L . ROUTINE 

260 HA=I NT(AD/ 256){4 SPACES]:REM 
{2 SPACES]HIGH- ORDER BYTE OF MASKED- R 
AM ADDRESS 

270 LA=AD- 256*HA{6 SPACES]:REM{2 SPACES]L 
o\; - ORDER { 3 SPACES] " {3 SPACES]" 
{4 SPACES] " {5 SPACES]"{4 SPACES] " 

280 POKE MS+5 , LA{6 SPACES]: REM {2 SPACES ] P 
UT ADDRESSES INTO M. L. ROUTINE 

290 POKE MS+6,HA 
300 POKE 56333 , 12 7{4 SPACES]:REM 

{2 SPACES]DISABLE INTERRUPTS 
310 SYS(MS){ll SPACES]:REM{2 SPACES]EXECU 

TE M. L. ROUTINE 
320 POKE 56333 , 129 {4 SPAC ES]:REM 

{2 SPACES ]RE-ENABLE INTE RRUPTS 
330 A=PEEK(251){7 SPACES]:REM{2 SPACES]RE 

AD THE DATA BYTE 
340 PRINT A 
350 END 

Program 2: Disassembly Of ML Routine 
LDX #$00 ; BLOCK POI NTER TO X REGI STER 
STX $01 ;STORE IN LOCATION 1 
LOX ~0000;CONTENTS OF MASKED RAM TO X- REGISTER 
STX SFB ,STORE IN LOCATION 251 ( DECIMAL) 
LOX 1 ~37 ;NORMAL VALUE OF POINTER ( 5 5 DEC I MAL) 
STX $0 1 ; RESTORE NORMAL VALUE TO LOCAT I ON 1 
RTS ; RETURN T O BASIC © 
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RELIABLE!! NEWII 

PARALLEL INTERFACE - $49.95 • New from Data 20. a Parallel intertace fOfthe unbelievable low price of $49.9511 Easy to 
use. simply plug if in-no software to load or switches to configure. Translates the Commodore character set to ASCII
appears to the system os a 1525 Printer. Make printing with your CommodOfe 64 EASY. 

INVENTORY MANAGER SOFTWARE - $99.95 • Having trouble keeping track of your Inventory Of hobby collections? If so. 
our "Inventory Manager" will solve your problems. The InventOfY Manager Is designed to work with either theCommodOfe 64 
or the VIC 20wlth 16k & 40/80Column expander. It gives you complete control of 2500separate item files with 99. Q99 items 
per file. Generate reports by vendOf Of department, 1 COO vendOf possibilities, one-step posting process. 

THE BEST WORD-PROCESSOR FOR COMMODORE 64 - ONLY $29.95 • The Data 20WOfdmanager has features found 
in wOfd processors costing many times mQ(e. Features like on·screen editing (what you see is what you get), right Justify, 
seach & replace. b lock move and copy as well as many more. This package a lso Includes integrated mailing list 
system-produces form letters fast. All files compatible with 80 Column version that comes free with Data 20 aD-Column 
products. (See below) 

a~OLUMN SCREEN EXPANSION FOR COMMODORE 64 OR VIC 20 • Install the Data 20Dlsplaymanager In your VIC 
20 and you will upgrade your system to 40 or ao Columns, p lus ASCII terminal emulator, saeen print feature. and 
Wordmanag9f software for 8O-Column wordprocesslng. 81( of expansion RAM optional. 
The Video Pak 80 and the Z·80 Video Pak are designed for the CommodOfe 64. giving you all the above listed features, also 
Including the FREE WOfdmanager Software and Integrated Mali List Program. The Z·80 Video Pak Includes ali the standard 
features. but adds a Z·80 m lcroprocessO< and a CP/M oompatlble operating system. 
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COMPUTED first Book of

—COMMODORE—

64

COMPUTERS

First BookOf Commodore 64
$12.95
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The Commodore 64 is a powerful home com
puter. Its state-of-the-art features include sprite

graphics and an advanced musical synthesizer

chip. COMPUTEi's First Book of Commodore 64

is the definitive resource guide for owners and

users of the 64. It includes some of the best

articles and programs from COMPUTE! Maga

zine and COMPUTE'S GAZETTE, plus many

more that have never before appeared in print.

First Book OfCommmodore 64 contains

something for everyone: BASIC programming

techniques; data storage programs; examples

of sprite graphics and musical synthesis; infor

mation about writing games, using peripherals,

and working with many utilities {including a

machine language assembler and a monitor);

a complete memory map; and advanced

programming techniques. Also includes many

ready-to-type-in programs and games.

Ifyou are a Commodore 64 owner who

wants to learn more about using your computer

to its full potential, this is the book for you.

Now Available From COMPUTE! Books

• COMPUTEVs First Book Of 64 Sound & Graphics S12.95

Clear explanations to help you use all the 64's powerful sound and video
features. Plus great programs for music synthesis, hi-res art, and sprite and
character design.

• COMPUTE! s First Book OfCommodore 64 Games S12.95
Packed full of games: Snake Escape. Oil Tycoon, Laser Gunner, Zuider Zee.
Arcade-action machine language games for fast hands; strategy games for
sharp minds.

• COMPUTED Reference Guide To 64 Graphics S12.95

A complete, step-by-step tutorial for programming graphics. You'll like the clear
writing, the example programs, and the full-featured sprite, character, and
screen editors.

• Creating Arcade Games On The 64 S12.95

The principles and techniques of fast-action game design, including custom

characters, movement, animation, joysticks, sprites, and sound. With complete
example game programs.

• Commodore 64 Games For Kids S12.95

Dozens of games for kids of all ages, making this an instant library of educational

software. Learning, creativity, and excitement.

HowTo Order

COMPUTE! Books are available at bookstores, newsstands, and computer
stores nationwide. If your local store has run out of COMPUTE! Books or does not carry them, you can order them directly:

By Mall. Send a check or money order in U.S. funds (no cash please) to: Order Department, COMPUTE I Books. P.O. Box 5406. Greensboro,
NC 27403. Please include $2 shipping/handling for each book you order. All orders must be prepaid. (C.O.D. orders are not accepted.)
Allow 4-6 weeks for delivery.

By Phone. If you have VISA, MasterCard, or American Express, call our toll-free number 800-334-0868 (919-275-9809 in NC)
between 8:30 AM and 4:30 PM, EST. Your order will be processed promptly; we will bill your credit card (plus S2 shipping/handling).
Allow 4-6 weeks for delivery.

© I9B3 Commodore 64 is a uademaik of Commodore Elecrrontci.

COMPUTE! Publicationsjnc.&
One of the ABC Publishing Companies
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The Commodore 64 IS a powerful home com
puter. Its slar€-of-[he-arr features include sprite 
graphICs and an advanced musical synthesIzer 
chip. COMPUTE/~ First Book of Commodore 64 
is (he definilive resource guide for owners and 
users of {he 64. II includes some of [he beSt 
articles and programs from COMPUTEI Maga
zine and COMPUTE/~ GAZETTE. plus many 
more [hal have never before appeared In print. 

F,rst Book Of Commmodore 64 conrains 
somethIng for everyone: BASIC programming 
techniques: data storage programs; examples 
of sprite graphics and musical synthesis; infor
marion about writing games. using peripherals, 
and working wi(h many unlilies (including a 
machine language assembler and a moniwrl; 
a complete memory map; and advanced 
programming techniques. Also includes milny 
ready-to-type-in programs and games. 

If you are a Commodore 64 owner who 
wanrs to learn more about using your computer 
to its full pmentlal, rhls is the book for you. 

Now Available From COMPUTE I Books 

• COMPUTEI~ First Book Of64 Sound & Graphics 512.95 
Clear explanations to help you use all the 64 's powerful sound and video 
fearures. Plus great programs for music synthesis, hi-res art and sprire and 
chilraner design. 

• COMPUTEn First Book Of Commodore 64 Games 512.95 
Packed full of games: Snake Escape. Oil Tycoon. Laset Gunner. lUider lee. 
Arcade-action machine language games for fast hands; strillegy games for 
sharp minds. 

• COMPUTErs Reference Guide To 64 GraphiCS 512.95 
A complete, step-by-step tutorial far programming graphics. You'll like the clear 
w riting, the eXilmple programs, and the full-featured sprite, character, and 
screen editors. 

• Creating Arcade Games On The 64 512.95 
The principles and techniques of fast-action game design, including custom 
characters, movement, animation,joysticks, sprites, and sound. With complete 
example game programs. 

• Commodore 64 Games For Kids 512.95 
Dozens of games for kids of all ages. making this an Instant library of educational 
software. learning, creativity. and exCItement. 

How To Order 

COMPUTEI Books are available at bookstores. newsstands, and computer 
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stores nationwide. If your local store has run out of COMPUTE I Books or does nO[ carry [hem, you can order them direnly: 
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By Mall. Send a check or money order in U.S. funds Ino cash please) to: Order Department. COMPUTEIBooks. P.O. Box 5406. Greensboro. 
NC 27403. Please include 52 shipPing/handling for each book you order. All orders must be prepaid. IC.OD. orders are not accepted.) 
Allow ~ weeks for delivery. 

By Phone. If you have VISA. MasterCard. or American Express. call our toll-free number 800·334·0868 1919-275-9809 in NC) 
between 8:30 AM and 4:30 PM. EST. Your order will be processed promptly; we Will bill yoU! credit card Iplus 52 shipping/handling!. 
Allow ~ weeks for delivery. 
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MACHINE LANGUAGE
Jim Butterfield, Associate Editor

FACTORS:
AMachine Language

Factoring Program

Parti

Machine language is known for its speed. Some

times we overlook another advantage of machine

language: the ability to do things that BASIC

can't.

This program—for PET/CBM, VIC, and Com

modore 64^-runs quickly because of Us machine

language structure. More importantly, it breaks

through a boundary of conventional BASIC: It

allows numbers up to 19 digits long to be entered

and used for computation.

In fact, the program can deal with slightly

over 19 digits. The highest number it will take is:

18,445,055,223,849,287,685

The program finds the prime factors of any

number entered. If the number is prime, the pro

gram will simply repeat it. Users should know

that numbers over 12 digits orso can take a very

long time to factor, especially if they are prime.

The RUN/STOP key will take you out of the pro

gram if you get bored (very large numbers could

take up to 24 hours!).

Students of machine language will find sev

eral useful modules in the program: a numeric

input, a numeric output, and a division sub

routine. But you don't need to be a machine lan

guage buff to use it, of course.

You'll need a monitor to enter this program.

Once it's safely saved on tape or disk, the monitor

is no longer needed; it's there only to help you

get the program in place. Any convenient monitor

will do: the built-in monitor in PET/CBM models,

Tinymon, Supcrmon, VICmon, HESmon, etc.

VIC users may need to adjust slightly; many VIC

monitors present memory locations five at a time,

178 COMPUTE! January 198d

and the memory printout here gives them in

groups of eight.

The method is generally a simple one of trial

division. We divide by two, by three, by five,

searching for an "exact" result (no remainder).

After that, we use a cyclical method of generating

divisors. For example, if we have established that

a number will not divide by 3, there's no point in

trying divisors of 9 or 15.

When numbers get big, there are more effi

cient methods of looking for factors, but they are

not used in this simple program. Even if more

advanced methods were used, very large numbers

are hard to crack. There's no guaranteed way to

factor a huge number within a reasonable amount

of time.

Machine language nuts will easily be able to

extend this program to allow more digits: 50, 100,

or whatever. But for really large numbers, time

catches up with you.

How To Enter "Factors"

For the PET/CBM, enter Program 1 using a

machine language monitor. After it has been en

tered, set the BASIC pointers with:

.:0028 01 04 6D 07 6D 07 6D 07

Then return to BASIC and save Factors to tape or

disk like a normal BASIC program.

For the VIC-20 and Commodore 64, type in the

following commands before entering Program 2.

POKE 4608,0:POKE 43,18:NEW

Now switch to any machine language monitor,

and enter the program.

MACHINE LANGUAGE 
Jim Butterf.eld Assocloie Editor 

FACTORS: 
AMachine Language 
Factoring Program 

Part 1 

Mac hine language is known for its speed. Some
times we overlook another adva ntage of machine 
language: the ability to do things that BASIC 
ca n' t. 

This program- for PET/CBM, VIC, and Com
modore 64--runs quickly because of its machine 
language structure. More importantly, it breaks 
through a boundary of conventional BASIC: It 
allows numbers up to 19 digits long to be entered 
and used for computation. 

In fact, the program can dea l with slightly 
over 19 digits. The highest number it will take is: 

18,445,055, 223,849,287,685 

The program finds the prime factors of any 
number entered. If the number is prime, the pro
gram will simply repea t it. Users should know 
tha t numbers over 12 digits or-so can take a very 
long time to factor, especially if they are prime. 
The RUN/STOP key will take you out of the pro
gram if you ge t bored (very large numbers could 
take up to 24 hours!) . 

Students of machine language will find sev
era l useful modules in the program: a numeric 
input, a numeric output, and a division sub
routine. But you don' t need to be a machine lan
guage buff to use it, of course. 

You'll need a monit? r to enter this program. 
Once it's safely saved on tape or disk, the monitor 
is no longer needed; it' s there only to help you 
get the program in place. Any convenient monitor 
w ill do: the built-in monitor in PET/CBM models, 
Tinymon, Supermon, VICmon, HESmon, etc. 
VIC users may need to adjust slightly; many VIC 
monitors present memory locations fi ve at a time, 
178 COMPUTE! k muory1984 

and the memory printout here gives them in 
groups of eight. 

The method is genera lly a simple one of tria l 
division . We divide by two, by three, by five, 
sea rching for an "exact" result (no remainder). 
Afte r that, we use a cycl ical method of generating 
di visors. For exa mple, if we have established that 
a number will not di vide by 3, there's no point in 
trying divisors of 9 or 15. 

When numbers get big, there are more effi
cient methods of looking for factors, but they a re 
not used in this s imple program. Even if more 
advanced methods were used, very large numbers 
are ha rd to crack. There's no guaranteed way to 
factor a huge number within a reasonable amount 
of time. 

Machine language nu ts will easily be able to 
extend this program to allow more digits: 50, 100, 
or whatever. But for really large numbers, time 
catches up with you. 

How To Enter "Factors" 
For the PET/CBM, ente r Program 1 using a 
machine language monitor. After it has been en
tered, set the BASIC pointers with : 

.: 0028 01 04 60 07 60 07 60 07 

Then return to BASIC and save Factors to ta pe or 
disk like a normal BASIC program . 

For the VIC-20 and Commodore 64, type in the 
fo llowing commands befo re entering Program 2. 

POKE 4608,0:POKE 43,18:NEW 

Now switch to any machine language monitor, 
and enter the program. 
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Calf us toll free for prices directly from our warehouse

inventory. Save on our volume purchases.

Largest selection of discounted hardware and software.
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Now enter the following memory changes:

.: 002B 01 12 6D 15 6D 15 6D 15

You may now return to BASIC and save the

program to tape or disk. When you load this pro

gram at a later time, you won't need any special

POKE commands; the program will adapt to any

configuration.

To use either the VIC/64 or PET/CBM version

of Factors, simply LOAD the program from tape

or disk and give the usual BASIC RUN command.

Next month we'll disassemble the machine

language for Factors to see how it works in more

detail.

Program 1: Factors—PET/CBM Version

0400

0408

0410

0418

0420

0428

0430

0438

0440

0448

0450

0458

0460

0468

0470

0478

0480

0488

0490

0498

04A0

04A8

04B0

04B8

04C0

04C8

04D0

04D8

04E0

04E8

04F0

04F8

0500

0508

0510

0518

0520

0528

0530

0538

0540

0548

0550

0558

0560

0568

0570

0578

0580

0588

0590

00 24

52 49

54 4F

41 4E

45 52

99 22

20 20

20 42

49 45

78 00

4F 20

49 54

45 52

00 99

45 20

00 97

55 54

4C 41

4D 42

04 96

20 54

56 45

47 20

04 A0

46 41

2E 00

31 32

00 00

00 81

00 00

84 10

00 00

A9 0D

A9 3D

00 9D

60 03

F0 17

11 20

05 A9

05 60

14 20

03 D0

A9 02

03 20

20 7A

4C 03

4C 03

00 18

03 9D

F5 8G

A2 03

04 64 00

4D 45 20

52 53 20

20 49 4E

22 00 46

20 20 20

20 20 20

55 54 54

4C 44 22

99 22 55

31 39 20

53 20 4E

53 22 00

22 4D 41

55 53 45

04 8C 00

20 56 45

52 47 45

45 52 53

00 99 22

41 4B 45

52 59 20

54 49 4D

00 99 22

43 54 4F

D5 04 AA

38 30 00

00 00 83

00 00 00

00 83 20

00 00 00

83 60 00

20 D2 FF

8D 4A 03

50 03 9D

CA 10 F4

20 E4 FF

C4 05 B0

3F 20 D2

A9 20 20

D2 FF A2

05 CA D0

20 7A 06

7A 06 90

06 90 3D

20 El FF

C8 C0 08

A9 IE A2

60 03 A9

4C 03 B9

7D 60 03

99 22 50

46 41 43

4F 46 20

54 45 47

04 6E 00

20 20 20

4A 49 4D

45 52 46

00 65 04

50 20 54

44 49 47

55 4D 42

79 04 82

59 20 42

44 20 2D

99 22 42

52 59 20

20 4E 55

22 00 B7

4D 41 59

20 41 20

AC 4F 4E

45 00 CA

54 4F 20

52 2E 2E

00 9E 20

00 00 81

40 00 00

00 83 20

00 00 00

00 00 00

00 00 82

20 BA 05

A2 0F A9

58 03 9D

20 El FF

C9 0D F0

03 4C ID

FF 4C 00

D2 FF A9

07 BD 50

F8 F0 El

90 4B A9

44 A9 05

A2 00 8E

F0 CA AC

90 12 A0

03 7D 60

00 CA 10

65 07 18

9D 68 03

0598

05A0

05A8

05B0

05B8

05C0

05C8

05D0

05D8

05E0

05E8

05F0

05F8

0600

0608

0610

0618

0620

0628

0630

0638

0640

0648

0650

0658

0660

0668

0670

0678

0680

0688

0690

0698

06A0

06A8

06B0

06B8

06C0

06C8

06D0

06D8

06E0

06E8

06F0

06F8

0700

0708

0710

0718

0720

0728

0730

0738

0740

0748

0750

0758

0760

0768

A9 00 CA

B0 C8 AE

A2 06 BD

10 F8 30

00 05 A9

9D 4C D2

C9 3A B0

0F A8 20

B0 30 20

07 18 BD

9D 50 03

20 0B 06

18 7D 50

58 03 A9

01 18 60

03 CA 10

0B 9D 6C

00 A0 00

03 D0 06

03 99 70

03 E0 08

0E 48 03

0B 3E 6C

03 38 BD

CA 10 F7

BD 6C 03

03 CA 10

D6 A2 07

FA 60 8D

49 03 20

03 ID 6C

D0 10 EE

70 03 9D

30 E0 A2

FD 64 03

49 03 F0

60 AD 4A

04 07 A2

70 03 CA

AD 4A 03

8D 4A 03

BD 68 03

F7 20 0F

F0 11 20

8E 77 03

20 0F 07

9D 70 03

09 A9 00

FA A0 3F

03 CA 10

BD 78 03

03 CA 10

E2 A2 00

03 48 4A

07 68 29

E0 0A 90

4B 03 D0

09 30 4C

0D 11 13

10 F5

57 03

50 03

03 20

23 20

FF C9

3D 20

BA 05

0B 06

50 03

CA 10

B0 15

03 9D

00 CA

A2 07

FA 60

03 CA

8E 48

E8 D0

03 E8

90 Fl

0E 48

03 CA

6C 03

90 0F

FD 68

F4 CE

3E 70

6B 03

15 06

03 CA

49 03

50 03

07 38

CA 10

03 20

03 20

07 BD

10 F7

20 D2

20 04

9D 74

07 AE

04 07

A9 5E

60 A2

CA 10

9D 78

A2 07

FA A2

7D 78

F4 D8

8E 4B

4A 4A

0F 20

EA 60

01 60

D2 FF

17 ID

20 7D 06

CA D0 0C

D0 05 CA

B9 06 4C

D2 FF A9

30 90 42

D2 FF 29

20 0B 06

B0 2B A2

7D 58 03

F4 B0 1A

A2 07 98

50 03 9D

10 F2 B0

18 3E 50

A9 00 A2

10 FA A2

03 BD 50

F8 BD 50

C8 EE 48

0E 48 03

03 18 A2

10 FA A2

FD 68 03

A2 03 38

03 9D 6C

48 03 D0

03 CA 10

A9 00 8D

A9 00 A2

10 FA AA

A2 07 BD

CA 10 F7

BD 70 03

F7 08 AE

D0 06 28

D2 FF 20

50 03 9D

4C 0F 07

FF A9 2A

07 A2 03

03 CA 10

49 03 CA

AE 49 03

20 D2 FF

07 A9 00

FA 60 A2

03 CA 10

18 3E 70

09 78 F8

03 9D 78

58 88 10

03 BD 78

4A 20 55

55 07 E8

D0 06 CD

EE 4B 03

01 07 0B

AA AA AA

Program 2: Factors—VIC/64 Version

1200 00

1208 52

1210 54

1218 41

1220 45

1228 99

1230 20

24 12 64 00

49 4D 45 20

4F 52 53 20

4E 20 49 4E

52 22 00 44

22 20 20 20

20 20 4A 49

99 22 50

46 41 43

4F 46 20

54 45 47

12 6E 00

20 20 20

4D 20 42
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Now enter the following memory changes: 0598 A9 00 CA 10 F5 20 70 06 
05A0 80 C8 AE 57 03 CA 00 0C 

.: 002B 01 12 60 15 60 15 60 15 05A8 A2 06 80 50 03 00 05 CA 

You may now return to BASIC and save the 0580 10 F8 30 03 20 89 06 4C 

progtam to tape or disk. When you load this pro- 0588 00 05 A9 23 20 02 FF A9 
05C0 90 4C 02 FF C9 30 90 42 

gram at a later time, you won't need any special 05C8 C9 3A 80 3D 20 02 FF 29 
POKE commands; the program will adapt to any 0500 0F A8 20 8A 05 20 08 06 
configuration. 0508 80 30 20 08 06 80 28 A2 

To use either the VICl64 or PET/CBM version 05E0 07 18 80 50 03 70 58 03 

of Factors, simply LOAD the program from tape 05E8 90 50 03 CA 10 F4 80 1A 

or disk and give the usual BASIC RUN command. 05F0 20 08 06 80 15 A2 07 98 
05F8 18 70 50 03 90 50 03 90 

Next month we'll disassemble the machine 0600 58 03 A9 00 CA 10 F2 80 
language for Factors to see how it works in more 0608 01 18 60 A2 07 18 3E 50 
detail. 0610 03 CA 10 FA 60 A9 00 A2 

Program 1: Factors-PET/CBM Version 
0618 08 90 6C 03 CA 10 FA A2 
0620 00 A0 00 8E 48 03 80 50 

04e10 00 24 04- 64 00 99 22 50 0628 03 Oel 06 E8 00 F8 80 50 
0408 52 49 40 45 20 46 41 43 0630 03 99 70 03 E8 C8 EE 48 
el410 54 4F 52 53 20 4F 46 2e1 0638 03 E0 08 90 Fl 0E 48 03 
0 41 8 4 1 4E 20 49 4E 54 45 47 el640 0E 48 03 0E 48 03 18 A2 
el420 45 52 22 00 46 04 6E 00 0648 08 3E 6C 03 CA 10 FA A2 
0428 99 22 20 20 20 20 20 20 0650 03 38 80 6C 03 FO 68 03 
el430 20 2e1 20 2e1 20 4A 49 40 0658 CA 10 F7 90 0F A2 03 38 
0438 20 42 55 54 54 45 52 46 0660 80 6C 03 FO 68 03 90 6C 
0440 49 45 4C 44 22 00 65 04 0668 03 CA 10 F4 CE 48 03 00 
0448 78 00 99 22 55 50 20 54 0670 06 A2 07 3E 70 03 CA 10 
0450 4F 20 31 39 20 44 49 47 0678 FA 60 80 68 03 A9 00 80 
0458 49 54 53 20 4E 55 40 42 0680 49 03 20 15 06 A9 00 A2 
0460 45 52 53 22 00 79 04 82 0688 03 10 6C 03 CA 10 FA AA 

0468 00 99 22 40 41 59 2e1 42 0690 00 10 EE 49 03 A2 07 80 
0470 45 20 55 53 45 44 20 20 0698 70 03 90 50 03 CA 10 F7 
0478 00 97 04 8C 00 99 22 42 06A0 30 E0 A2 07 38 80 70 03 
0480 55 54 20 56 45 52 59 20 06A8 FO 64 03 CA 10 F7 08 AE 
0488 4C 41 52 47 45 2e1 4E 55 0680 49 03 F0 03 20 00 06 28 
0490 40 42 45 52 53 22 00 87 0688 60 AO 4A 03 20 02 FF 20 
el498 04 96 0e1 99 22 40 41 59 06C0 04 07 A2 07 80 50 03 90 
04A0 20 54 41 48 45 20 41 20 06C8 70 03 CA 10 F7 4C 0F 07 
04A8 56 45 52 59 20 4C 4F 4E 0600 AO 4A 03 20 02 FF A9 2A 
0480 47 20 54 49 40 45 00 CA 0608 80 4A 03 20 04 07 A2 03 
0488 04 A0 00 99 22 54 4F 20 06E0 80 68 03 90 74 03 CA 10 
04C0 46 41 43 54 4F 52 2E 2E 06E8 F7 20 0F 07 AE 49 03 CA 
04C8 2E 00 05 04 AA 00 9E 20 06F0 F0 11 20 04 07 AE 49 03 
0400 31 32 38 30 00 00 00 81 06F8 8E 77 03 A9 5E 20 02 FF 
0408 00 00 00 00 83 40 00 00 0700 20 0F 07 60 A2 07 A9 00 
04E0 00 81 00 00 00 00 83 20 0708 90 70 03 CA 10 FA 60 A2 
04E8 00 00 00 83 20 00 00 00 0710 09 A9 00 90 78 03 CA 10 
04F0 84 10 00 00 00 00 00 00 0718 FA A0 3F A2 07 18 3E 70 
04F8 00 00 83 60 00 00 00 82 0720 03 CA 10 FA A2 09 78 F8 
0500 A9 00 20 02 FF 20 8A 05 0728 80 78 03 70 78 03 90 78 
0508 A9 30 80 4A 03 A2 0F A9 0730 03 CA H' F4 08 58 88 10 
0510 00 90 50 03 90 58 03 90 0738 E2 A2 00 8E 48 03 80 78 
0518 60 03 CA 10 F4 20 E1 FF 0740 03 48 4A 4A 4A 4A 20 55 
0520 F0 17 20 E4 FF C9 00 F0 0748 07 68 29 0F 20 55 07 E8 
0528 11 20 C4 05 80 03 4C 10 0750 E0 0A 90 EA 60 00 06 CO 
0530 05 A9 3F 20 02 FF 4C 00 0758 48 03 00 01 60 EE 48 03 
0538 05 60 A9 20 20 02 FF A9 0760 09 30 4C 02 FF 01 07 08 
0540 14 20 02 FF A2 07 80 50 0768 00 11 13 17 10 AA AA AA 
0548 03 00 05 CA 00 F8 F0 E1 
0550 A9 02 20 7A 06 90 48 A9 Program 2: Factors-VIC/64 Version 
0558 03 20 7A 06 90 44 A9 05 
0560 20 7A 06 90 30 A2 00 8E 1200 00 24 12 64 00 99 22 50 
0568 4C 03 20 E1 FF F0 CA AC 1208 52 49 40 45 20 46 41 43 
0570 4C 03 C8 C0 08 90 12 A0 1210 54 4F 52 53 20 4F 46 20 
0578 00 18 A9 IE A2 03 70 60 1218 41 4E 20 49 4E .54 45 47 
0580 03 90 60 03 A9 00 CA 10 1220 45 52 22 00 44 12 6E 00 
0588 F5 8C 4C 03 89 65 07 18 1228 99 22 20 20 20 20 20 20 
0590 A2 03 70 60 03 90 68 03 1230 20 20 20 4A 49 40 20 42 
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COMPUTE!'s 
Machine Language For Beginners 
Author: Richard Mansfield 
Price: 512.95 
OnSale: Now 

One of the most excl!lng moments In com
puting is when a beginner writes his or her 
first program which actually works ... usually 
after hours of effort A new world opens up. 

But as beginners grow into Intermediate 
programmers and become more fluent In 
BASIC they realIZe the language's limitations 
- slow speed. and the lack of toral control 
over the inner operations of the computer. 
They often develop an admrratlon for the 
fast smoothly running machine language 
programs that mark commercial software. 
Unfortunately. too many people View ma
chine language as mysterrous and forbidding. 
and they are reluctant to tackle it themselves. 

COMPUTE! Books' latest release. 
Machine Language For Beginners. by 
Richard Mansfield. introduces newcomers 
to the challenges of machine language 
with a unique approach. Aimed at people 
who understand BASIC Machine Language 
For Begmners uses BASIC to explain how 
machine language works. A whole section 
of the book explains machine language In 
lerms of eqUivalent BASIC commands. If 
you know how to do it In BASIC you can 
see how Il'S done in machine language. 

Machme Language For Beginners is a 
general tutonal for all users of computers 
with 6502 microprocessors - with examples 
for the Commodore 64. VIC-20. Atan 4001 
80011200XL Apple II. and PET/C8M. The 
numerous machine language programs 
will work on all these computers. 

As a bonus. Machine Language For 
Beginners includes something that all fledg
irng machine language programmers will 
need to get started - an assembler. The 
"Simple Assembler." written in BASIC for 
the various computers. takes the tedium 
out of entering and assembling short 
machine lilnguage programs The book even 
explains how lO use the bUilt-In machine 
language monitors on several o f the com
puters. And il Includes a disassembler pro
gram and several monitor extensions. 

This book fills the need for a solid. but 
understandable. gUide for personill com
puting enthuslilStS. Mansfield IS Senior 
Editor of COMPUTE!. HIS monthly column. 
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1238

1240

1248

1250

1258

1260

1268

1270

1278

1280

1288

1290

1298

12A0

12A8

12B0

12B8

12C0

12C8

12D0

12D8

12E0

12E8

12F0

12F8

1300

1308

1310

1318

1320

1328

1330

1338

1340

55 54

4C 44

99 22

31 39

53 2E

00 99

20 4E

20 54

4D 45

00 97

34 36

97 20

9C 00

28 C2

32 31

8B 20

32 30

81 20

20 A4

A9 20

00 97

AA 54

F3 12

36 34

AA AA

A9 0D

A9 3D

00 9D

60 03

F0 17

11 20

13 A9

13 60

14 20

54 45 52

22 00 5D

55 50 20

20 44 49

2E 22 00

22 4C 41

55 4D 42

41 4B 45

21 22 00

39 30 30

29 00 9A

34 36 2C

BC 12 A0

28 39 30

29 AC 32

54 B2 30

30 00 D5

4A B2 35

20 34 38

AB 31 00

20 4A 2C

29 3A 82

C8 00 9E

00 00 00

AA AA AA

20 D2 FF

8D 4A 03

50 03 9D

CA 10 F4

20 E4 FF

C4 13 B0

3F 20 D2

A9 20 20

D2 FF A2

46 49 45

12 78 00

54 4F 20

47 49 54

7D 12 82

52 47 45

45 52 53

20 54 49

8C 12 8C

2C C2 28

12 96 00

32 31 3A

00 54 B2

30 29 AB

35 36 3A

20 89 20

12 AA 00

34 38 34

36 34 20

E8 12 B4

C2 28 4A

20 4A 00

20 34 38

AA AA AA

AA AA AA

20 BA 13

A2 0F A9

58 03 9D

20 El FF

C9 0D F0

03 4C ID

FF 4C 00

D2 FF A9

07 BD 50

Top Quality

SolIware For

The Complete

Disk & Tape

Copy System!

Tape to Tape

Disk to Disk

Copies Programs or Data Files

■ Needs only 1 Drive or Tape Unit

■ Convenient Keystroke Prompts

• Fuliy Menu-Driven

■ Runs on VIC or 64

Utke Backup Copln \
olyour Tip*! or Dltktl

—T/D—

COPVujOAX

Does it all!

*34.95
Disk or Tape

Design Your Own

Muill-Color Sprites with

SPftlTCiuOftX

64

Sprite Builder!

• Program A Save Sprite Designs

• Complete Easy-to-Use Manual

• 2/3 Screen Work Space

• Append to Program Option

• Test Animation Feature

• Unsurpassed Resolution

$9Q O'l Includes Sample
f J. 9*1 Routines to Get

Disk Or Tape ^u Started!

TO ORDER: Specify Tape orDisk/Enclose Check orMoney Order

Postage & Handling is Included / CA Residents add 6% Tax

Sdntci 8drbora, CR 93130-1209'

1348

1350

1358

1360

1368

1370

1378

1380

1388

1390

1398

13A0

13A8

13B0

13B8

13C0

13C8

13D0

13D8

13E0

13E8

13F0

13F8

1400

1408

1410

1418

1420

1428

1430

1438

1440

1448

1450

1458

1460

1468

1470

1478

1480

1488

1490

1498

14A0

14A8

14B0

14B8

14C0

14C8

14D0

14D8

14E0

14E8

14F0

14F8

1500

1508

1510

1518

1520

1528

1530

1538

1540

1548

1550

1558

1560

1568

03 D0

A9 02

03 20

20 7A

4C 03

4C 03

00 18

03 9D

F5 8C

A2 03

A9 00

B0 C8

A2 06

10 F8

00 13

9D 4C

C9 3A

0F A8

B0 30

07 18

9D 50

20 0B

18 7D

58 03

01 18

03 CA

0B 9D

00 A0

03 D0

03 99

03 E0

0E 48

0B 3E

03 38

CA 10

BD 6C

03 CA

D6 A2

FA 60

49 03

03 ID

D0 10

70 03

30 E0

FD 64

49 03

60 AD

04 15

70 03

AD 4A

8D 4A

BD 68

F7 20

F0 11

8E 77

20 0F

9D 70

09 A9

FA A0

03 CA

BD 78

03 CA

E2 A2

03 48

15 68

E0 0A

4B 03

09 30

0D 11

05 CA

20 7A

7A 14

14 90

20 El

C8 C0

A9 IE

60 03

4C 03

7D 60

CA 10

AE 57

BD 50

30 03

A9 23

D2 FF

B0 3D

20 BA

20 0B

BD 50

03 CA

14 B0

50 03

A9 00

60 A2

10 FA

6C 03

00 8E

06 E8

70 03

08 90

03 0E

6C 03

BD 6C

F7 90

03 FD

10 F4

07 3E

8D 6B

20 15

6C 03

EE 49

9D 50

A2 07

03 CA

F0 03

4A 03

A2 07

CA 10

03 20

03 20

03 9D

0F 15

20 04

03 A9

15 60

03 CA

00 9D

3F A2

10 FA

03 7D

10 F4

00 8E

4A 4A

29 0F

90 EA

D0 01

4C D2

13 17

D0 F8

14 90

90 44

3D A2

FF F0

08 90

A2 03

A9 00

B9 65

03 9D

F5 20

03 CA

03 D0

20 B9

20 D2

C9 30

20 D2

13 20

14 B0

03 7D

10 F4

15 A2

9D 50

CA 10

07 18

60 A9

CA 10

48 03

D0 F8

E8 C8

Fl 0E

48 03

CA 10

03 FD

0F A2

68 03

CE 48

70 03

03 A9

14 A9

CA 10

03 A2

03 CA

38 BD

10 F7

20 D0

20 D2

BD 50

F7 4C

D2 FF

04 15

74 03

AE 49

15 AE

5E 20

A2 07

10 FA

78 03

07 18

A2 09

78 03

D8 58

4B 03

4A 4A

20 55

60 D0

60 EE

FF 01

ID AA

F0 El

4B A9

A9 05

00 8E

CA AC

12 A0

7D 60

CA 10

15 18

68 03

7D 14

D0 0C

05 CA

14 4C

FF A9

90 42

FF 29

0B 14

2B A2

58 03

B0 1A

07 98

03 9D

F2 B0

3E 50

00 A2

FA A2

BD 50

BD 50

EE 48

48 03

18 A2

FA A2

68 03

03 38

9D 6C

03 D0

CA 10

00 8D

00 A2

FA AA

07 BD

10 F7

70 03

08 AE

14 28

FF 20

03 9D

0F 15

A9 2A

A2 03

CA 10

03 CA

49 03

D2 FF

A9 00

60 A2

CA 10

3E 70

78 F8

9D 78

88 10

BD 78

20 55

15 E8

06 CD

4B 03

07 0B

AA AA

1238 55 54 54 45 52 46 49 45 1348 133 D13 135 CA D0 F8 F0 El 
12413 4C 44 22 1313 5D 12 78 1313 13513 A9 132 213 7A 14 913 4B A9 
1248 99 22 55 513 213 54 4F 213 1358 133 213 7A 14 913 44 A9 135 
1250 31 39 213 44 49 47 49 54 13613 213 7A 14 913 3D A2 130 8E 
1258 53 2E 2E 22 1313 7D 12 82 1368 4C 133 213 El FF F13 CA AC 
12613 1313 99 22 4C 41 52 47 45 13713 4C 133 C8 C13 138 913 12 A13 
1268 213 4E 55 4D 42 45 52 53 1378 1313 18 A9 IE A2 133 7D 613 
12713 213 54 41 4B 45 213 54 49 13813 133 9D 613 133 A9 1313 CA 113 
1278 4D 45 21 22 130 8C 12 8C 1388 F5 8C 4C 133 B9 65 15 18 
12813 1313 97 39 313 313 2C C2 28 13913 A2 133 7D 60 133 9D 68 133 
1288 34 36 29 1313 9A 12 96 1313 1398 A9 1313 CA 10 F5 213 7D 14 
12913 97 213 34 36 2C 32 31 3A 13A13 B13 C8 AE 57 133 CA D0 13C 
1298 9C 1313 BC 12 A0 1313 54 B2 13A8 A2 136 BD 50 133 D13 135 CA 
12A13 28 C2 28 39 313 313 29 AB 13B13 113 F8 313 133 213 B9 14 4C 
12A8 32 31 29 AC 32 35 36 3A 13B8 1313 13 A9 23 213 D2 FF A9 
12B13 8B 213 54 B2 313 213 89 213 13C13 9D 4C D2 FF C9 313 90 42 
12B8 32 313 313 130 D5 12 AA 1313 13C8 C9 3A B13 3D 213 D2 FF 29 
12C13 81 213 4A B2 35 34 38 34 13D13 13F A8 213 BA 13 213 13B 14 
12C8 20 A4 213 34 38 36 34 20 13D8 B13 313 20 138 14 813 28 A2 
12D0 A9 213 A8 31 1313 E8 12 84 13E0 137 18 8D 50 133 7D 58 133 
12D8 130 97 213 4A 2C C2 28 4A 13E8 9D 513 133 CA 10 F4 813 lA 
12E13 AA 54 29 3A 82 20 4A 1313 13F13 213 138 14 B0 15 A2 137 98 
12E8 F3 12 C8 1313 9E 213 34 38 13F8 18 7D 50 03 9D 50 133 9D 
12F13 36 34 1313 00 1313 AA AA AA 141313 58 133 A9 00 CA 113 F2 B0 
12F8 AA AA AA AA AA AA AA AA 14138 I'll 18 613 A2 137 18 3E 513 
131313 A9 13D 213 D2 FF 20 8A 13 14113 133 CA 113 FA 613 A9 130 A2 
13138 A9 3D 8D 4A 133 A2 0F A9 1418 13B 9D 6C 133 CA 113 FA A2 
13113 013 9D 513 133 9D 58 03 9D 14213 1313 A0 1313 8E 48 133 8D 513 
1318 613 133 CA 113 F4 213 El FF 1428 133 D13 06 E8 D13 F8 BD 513 
13213 F13 17 213 E4 FF C9 0D F13 14313 133 99 70 133 E8 C8 EE 48 
1328 11 213 C4 13 B13 133 4C ID 1438 133 E13 138 913 Fl 13E 48 133 
13313 13 A9 3F 20 D2 FF 4C 1313 14413 13E 48 133 0E 48 133 18 A2 
1338 13 613 A9 213 213 D2 FF A9 1448 138 3E 6C 133 CA 113 FA A2 
13413 14 213 D2 FF A2 137 8D 513 14513 133 38 BD 6C 133 FD 68 133 

1458 CA 113 F7 913 0F A2 133 38 
14613 8D 6C 03 FD 68 133 9D 6C 
1468 133 CA 113 F4 CE 48 133 D13 
14713 D6 A2 137 3E 713 133 CA 113 
1478 FA 60 8D 68 133 A9 1313 8D 
14813 49 133 213 15 14 A9 013 A2 
1488 133 ID 6C 133 CA 113 FA AA 
14913 D13 10 EE 49 133 A2 137 BD 

oI.IO"r r'pe'OI'OhtlJJ 1498 713 03 9D 513 133 CA 113 F7 

-T/D- 14A13 313 E13 A2 137 38 8D 713 133 

COPYwORX 14A8 FD 64 133 CA 113 F7 138 AE 
14B13 49 03 F13 133 213 D0 14 28 

Does it al/! 14B8 613 AD 4A 133 213 D2 FF 213 
14C13 134 15 A2 137 BD 513 133 9D 
14C8 713 133 CA 10 F7 4C 13F 15 
14D13 AD 4A 133 20 D2 FF A9 2A 
14D8 8D 4A 133 213 134 15 A2 133 
14E13 BD 68 133 9D 74 133 CA 113 
14E8 F7 213 13F 15 AE 49 133 CA 
14F13 F13 11 213 134 15 AE 49 133 
14F8 8E 77 133 A9 5E 213 D2 FF 
151313 213 13F 15 613 A2 137 A9 1313 
15138 9D 713 133 CA 113 FA 613 A2 
15113 139 A9 1313 9D 78 133 CA 113 
1518 FA A13 3F A2 137 18 3E 713 
15213 133 CA 113 FA A2 139 78 F8 
1528 BD 78 133 7D 78 133 9D 78 
15313 133 CA 113 F4 D8 58 88 113 
1538 E2 A2 130 8E 4B 03 BD' 78 
15413 03 48 4A 4A 4A 4A 20 55 
1548 15 68 29 13F 20 55 15 E8 
1550 EeJ 0A 90 EA 613 D13 136 CD 
1558 4B 133 D13 I'll 613 EE 4B 03 
15613 09 30 4C D2 FF I'll 137 13B 
1568 0D 11 13 17 ID AA AA AA 
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PERSONAL FINANCE

Continental Home Accountant (D) $47

Continental Tax Advantage (D) $33

Continental FCM First Class Mail $29
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Quick Brown Fox (CTi $42

Rainbow Writers Asst (D) $49
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3

Hesware Multiplan (D) $75

Hesware Omnicalc (D) $37
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Epyx Fun with Music (CT) $27

Hesware Synthesound (D) $33
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Spinnaker Delta Drawing [CT) $26

Koaia SpiderEater $23

Koala Geometric Designs $23

Koala Crystal Flowers $23

Koala Logo Designs $29

Spinnaker Delta Music (CT) $26

Heswaie 6502 Pro Devel Sys ID) 519
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Hesware 64 Forth (CT) .. ... $45
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(D&C) each $17
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(A.P..A.R..GL.1
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Info Designs A R Billing (D) $55

Inlo Designs A'P Checkwrite (O $55
Info Designs Gen Ledger (Dl S55

Info Designs Inv MGMT (Dl $55

Info Designs Payroll (D) $55

Epyx Dragon Riders of Pern (D&C) .... $25
Epyx Silicon Wainer (CT) $25

Sega Congo Bongo (CTl $25

Infocom Enchanter |DI $33
Inlocom Infidel (D) $33

Synapse Blue Max ID&C) $22
SublogicPinbatllD&Cl $20

Hesware Maze Master (CTI $26
Broderbund Choplifter (CTI $27

Sinus Gruds In Space (D) $23

Siena On Line Sammy Lighifoot
(CT) $29

Miner 2049 ID) ... $29

Donkey Kong (CTl $35
PacManlCTl $35

nig Dug (CT) $35
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Crearive Household Finance ID) .. . $17
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Creative Home Inventory (Cl $10

Thorn Music Composer (CTl $25
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Rock Bottom

Prices on

Peripherals!

BMC 12" Green $79

BMC 12'Amber $89

BMC 13' Composite Color 5239

Monitor rahle wabove !. . $10

Vic 40 80 Display Manager $77

C64 Video Pak 80 5133

Includes Word Manager FREE

Parallel Printer Interface $45

Heicard Vic S Slot $39

HesModem Vic & C61 $49

Hes Commodore Disk Drive $288

C64, Vic. Atari $67

Apple $89

BMC Bx80 $259

GEM1NI10X ... S269

AlphaCom <10 Column , , $99

AlphaCom SO Column .. . .. S169
Vic. C64. Alan

Cable with AlphaCom FREE

Anchor Singlen-^n Mark II Atiiri

(300 BAUD) $75

Hes Modem Vic 9 CM $49

Hfs AutoAns Vic i CM $89

Rana $317

Trak Single Density w Printer Port $429

Trak Double Density $379

Trak Double Density w Printer Port ... $459

Atari Inc. 1050 $329

ATARI SOFTWARE

PERSONAL PRODUCTIVITY

The Boss $14

3 Way Grip Stick $21

Spinnaker Alphabet Zoo (CT) $23

Spinnaker Cosmic Life (CT) $23

Spinnaker Facemaker (CT) $23

Sptnnaker Fraction Fever (CT) $23

Spinnaker Kindercomp (CT) $19

5pinnaker Story Machine (CT) $26

Spinnaker Up For Grabs iCTl $26
Spinnaker Trains (D) $27

Timeworks Speilbound (D&C) $17

Timeworks Algebra Dragons (D&CI ...$17
Lightning Mastertype (D) $27

Sirius Type Attack (D) $26

Hesware Turtle Graphics II (CT) $39

Hesware Turtle Toyland (CT) $26

Hesware Turtle Toyland Jr. (CT) $26
Hesware Type 'N" Writer (CT) $26

,7^M! °F 0FFJER: " vou (l'nda pricc (or an" w'l«»™ or peripheral in this issue that is lower than our advertiwd pnee. we'll guarantee to beat it byll.OO! Valid only on productsappeanng in our ad
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ORDERING & TERMS. Send cuhiei check, money order; personal, company checks allow 3 weeks bank clearance. VISA'MasterCard accepted. Provide phone number with order SHIPPING
Software add 53.00 Hardware add 31. or $5.00 whichever is greater. Arizona residents add 6% sales lax. Returns musr have authorial™ number (call 602-968 9128 for amriorizahon number) All
relumed merchandise sublet to restocking lee and must come with all original packaging. No returns allowed after 30 days Irom shipping dale. Pnces are lor cash; VISA and MasterCard add 3*
Prices subject lo change without notice. AN products subject to availability from manufacturers and'or supprcrs

EDUCATIONAL SOFTWARE

HeswareSpinnaker

KinderComp iCTl $23

Story Machine (CT) 523

Face Maker ICT} $23

Kids On Keys ICT) $23

Alphabet Zoo ICT) $23

Hesware Turtle Graphics (CT) $26

Creaiive Pipes IC) $19

Creative Spills & Fills (C) $19

Creative Hangman & Hangmath (Cl ...$10
Creative Math Hurdle & M.Maie (C) ... $10

Numeric Keypad CM $29

Graphic Printer Interface $69

Economy Printer Interface $39

Commodore 64 5 Slot $49

16K Board $53

Cassette Interf $27

Continental Home Accountant (D) $47

On Line HomeWord (Dl $39

Dtfiosof! Spell Wiiard (D) $29

Dnlasofi Word W,zard (CT) $45

Datasoft Money Wiiard(CT) $45

Datasoft Text Wizard (D) $29

Atari AlanWriter (CT) $69

Synapse File Manager (D) $69

Synapse Syn Calc (D) $75

Synapse Syn File ID) $75

Synapse Syn Trend (D) $75

Synapse Syn Comm (Dl $22

Synapse Syn Graph (D} $39

Synapse Syn Mail ID) $33

Synapse Syn Slat ID) $45

Synapse Syn Stock (D| $45

Thorn Home Finance Mgmt (C) $19

Creaiive Household Finance (D) $23

Creative Household Finance (C) $19

Creaiive Home Inventory (D) $13

Creaiive Home Inventory IC) $10

CompuServe Start Kit (5 hrs) $29

Infocom Zork i. II, [I each D $26

Inlocom Planet Fall ID) ... $33

Infocom Enchanter (D) $33

Infocom Infidel (Dl ... $33

Synapse Dimension X (D&C) $22

Broderbund Arcade Machine (D) .. ...$39

Epyx Gateway roApshai 1 CTl $27
Epyx Silicon Warrior (CT) $27

Epyx Dragonriders of Pern (D&C) S25

Epyx Fun With Art (CT) $27

Sega Congo Bongo (CT) $25

Rnbotron (CT) $37

Donkey Kong Jr. (CT) $37

Joust (CT) $37

Pole Position (CT) .. $37

Sptnnaker Delia Drawing (CT) $26

Koala SpiderEater $23

Koala Geometric Design? $23

Koala Crystal Flowers $23

Koala Logo Designs $29
Sptnnaker Trains ID) $27

$u<ph A Deal

CALL TOLL FREE

1-800-431-8697

Orders Only!

903 S. Rural, #102

Tempe, AZ 85281

For Information, Customer

Service, Release Dates, etc.

Call

602-968-9128
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INSIGHT: Atari
Bill Wilkinson

Well, it's the new year and, even though I am
writing this months before New Year's Eve, I'm

going to make at least one resolution right now: I

hereby resolve to write the articles which I have

promised. (Except, of course, if I...naw, that's not

fair. I'll even try to avoid those exceptions.)

So, in the spirit of that resolution, I'm going

to deliver the fourth part of my series on writing

self-relocatable machine language right now. This

month. Immediately. After I feed you some tidbits

first.

Keep Those Cards And Brickbats

Coming
Recently, I have received several letters ("several"
means more than four—I am seldom exactly del

uged with mail) which all bear on one or two

topics. Since there appears to be some interest in

these two areas, I would like to touch on them
this month. Normally, I acknowledge my readers

by name when I answer letters. This time, how

ever, several asked the same questions, and I am

hesitant to single out any one letter. If you recog

nize, in this column, a response to a letter you

wrote me, I offer my thanks for the ideas you

have given me.

Machine Language

The questions about this topic ranged all the

way from "How about a section for machine lan

guage beginners?" to "Are you planning any more

about graphics from machine language?"

To begin, let me say that I do not intend to

teach a tutorial machine language class through

this column. A good tutorial would take about
200 magazine pages, minimum. That's about what

COMPUTE! allots me for two years' writing. By the

time the series were finished, I would hope that
you would have been experienced programmers

for over a year!

On the other hand, I will try to take the spirit

of the questions to heart and include a little more

material for those who are just beginning to learn

machine language. (Unfortunately, that does not

include this month's article, but I feel committed

to finishing the series.)
Several of you have asked me if I will write
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on how to do I/O and graphics from machine lan

guage. Unfortunately, I have already written a lot

about these subjects (primarily from November

1981 to February 1982, but with many additions

through the summer of 1982).

Alas, there is no beginner-level book which

treats these subjects. Most of what I discussed in

my articles is thoroughly explored in Atari's

Technical Notes and Operating System documen

tation or Dc Re Atari, but you need to be well-

versed in 6502 machine language before tackling

either.

Probably the most popular books about the

6502 are those by Rodnay Zaks. My personal opin

ion is that they are good, but not great books. So,

after you have digested Richard Mansfield's
Machine Language for Beginners (COMPUTE!

Books), you probably should be very careful about

what book you pick up from your dealer's shelves.

Pick one which appears appropriate to your level.

But keep watching: More books are on their way.

The 1050 Disk Drive And DOS 3
I had promised that I would say no more on these

topics, since there is obviously something of a

conflict of interest for me here. (Atari hasn't

bought our DOS XL, but some of the other disk

drive manufacturers have.) But I have received
several cogent questions and comments, and I

will try to answer them as honestly as possible.
First, I heard from a couple of people that the

1050 drive does not support 32 sectors per track in

its pseudo-double-density mode. The claim is

that it only supports 26 sectors per track, a sub

stantial rtduction in capacity. Since I don't have a

1050 drive or the final version of DOS 3,1 cannot

directly verify or dispute this claim. (Is it possible

that this claim is a result of an opinion which I

myself expressed to a users group last spring?)

I can only reiterate that it was an examination of

a preliminary copy of DOS 3 which resulted in

my comments.

The other letters I received either chided me

for not giving more details on DOS 3 or simply

asked whether it would work with...well, almost

anything (Atari 810 drives, RAMDISKs, Mosaic

boards, etc.). First, let me state that I have not
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ever, several asked the same questions, and I am 
hesitant to single out anyone letter. If you recog
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way from " How about a section for machine lan
guage beginners?" to " Are you planning any more 
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teach a tutorial machine language class through 
this column. A good tutorial would take about 
200 magazine pages, minimum. That's about what 
COMPUTE! allots me for two years' writing. By the 
time the series were fini shed , I would hope that 
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of the questions to heart and include a little more 
material for those who are just beginning to lea rn 
machine language. (Unfo rtunately, that does not 
include thi s month's article, but I feel committed 
to finishing the series.) 
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First, I heard from a couple of people that the 
1050 dri ve does 110/ support 32 sectors per track in 
its pseudo-double-density mode. The claim is 
that it onl y supports 26 sectors per track, a sub
stantial reduction in capacity. Since I don't have a 
1050 drive or the final version of DOS 3, I cannot 
directly veri fy or dispute this claim . (Is it possible 
that this claim is a result of an opinion which I 
myself expressed to a users group last spring?) 
I can only reiterate that it was an examination of 
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asked whether it would work with ... well, almost 
anything (Atari 810 drives, RAMDISKs, Mosaic 
boards, etc.). First, let me state that I have not 



been able to exhaustively test DOS 3. The prelimi

nary version works on an Atari 800 with an 810

drive. Beyond that, 1 cannot say.

DOS 3 achieves its random access file capa

bility by segmenting the disk into 128 blocks of IK

each. Obviously, with so few blocks, one can keep

a pointer to each block in memory at all times. In

fact, the VTOC (which is a bitmap on DOS 2) is

also the file block map (which doesn't exist on

DOS 2, hence no random files), all nicely packed

into only 128 bytes of your computer's memory

per drive.

And that is beginning to get more technical

than I meant to get in this section, but let me close

by noting that expanding this scheme to a 5 mega

byte drive would imply either 40,000 bytes per

block on the disk (and remember, a block is the

smallest possible file size) or 10,000 bytes of VTOC

and file map per drive in your main memory (in

order to maintain the IK block size). And that is

why I said in my previous articles that DOS 3

does not expand well.

Anyway, I found it surprising that Atari

would introduce the double-sided drives of the

1450XLD with DOS 3. But maybe I'm going to be

surprised again.

A Tidbit

Once again, I am indebted to Steve Lawrow, the

author of our MAC/65 assembler for telling me of

another discovery about Atari BASIC which I

shall share with you.

I have been traveling around demonstrating

our new BASIC XL to various user groups; and,

quite naturally, I have found several quick and

easy programs which show off the language. One

of my favorites is the following little gem:

1REM

2REM

3REM

99REM

100 POKE 20,0

101 IF K200 THEN 1 = I +1 : GOTO 101

102 PRINT PEEK(20)

The object of this little gem is to get a bunch

of do-nothing lines (in fact, 99 REMarks) in a pro

gram and then see how much they slow down

the loop in line 101. Location 20 is the Yeo second

clock tick (Vso second in countries using 50Hz

power systems), so the result of lines 100 and 102

is to print out the elapsed time in clock ticks.

Well, I usually run this programette in Atari

BASIC first, Atari Microsoft BASIC second, BASIC

XL in slow mode third, and BASIC XL in FAST

mode last. (See the chart for timings.)

Steve mentioned to me, though, that the

timings of Atari BASIC (and slow-mode BASIC

XL) were dependent on the line numbers chosen.

Skeptically, I renumbered the program to look

like this:

1REM

2REM

3REM

99REM

4000 POKE 20,0

5000 IF K200 THEN 1 = 1 + 1: GOTO 5000

6000 PRINT PEEK(20>

Sure enough, all the BASICs (except, naturally,

BASIC XL in FAST mode) speeded up a little

(again, see the chart). Why?

I know the answer for Atari BASIC and BASIC

XL, and I suspect it is the same answer for Micro

soft BASIC. When these BASICs need to make a

line number search, they place the line number

being searched for in a particular memory location.

Then they search through the program, a line at a

time, looking for a match on the numbers. As they

search, though, they always check the high bytes

of the line numbers first. If the high bytes do not

match, they don't bother to check the low bytes.

In our first example, since all the line numbers

were less than 256, all the high bytes were the

same, so the search took slightly longer. In the

second example, though, the GOTO statement

caused a search for line number 5000, whose high

byte is never the same as those of any of the other

lines. Bingo, fast search speed.

What does this mean? When writing in

BASIC, it might be a good idea to modify the old

traditional line-numbering-by-10. Purposely break

your program up into sections so that the target

lines of GOTOs and GOSUBs all differ by at least

about 300, and you will help BASIC do its search

ing a bit faster. (And even though BASIC XL in

FAST mode is not affected by these foibles when

working with absolute line numbers, even it will

be helped when in slow mode or when you use

variable names or expressions as GOTO/GOSUB

targets.)

And, incidentally, you might remember that

the Microsoft version of this program must be

typed exactly as shown to get these timings. Using

longer variable names, more spaces in a line, more

variable names, etc., will significantly slow down

Microsoft BASIC. Often to the point where it is

slower than Atari BASIC.

Anyway, here is the chart of timings. The

Microsoft BASIC Integer version timings were

obtained by appending a % to all variable and

constant usage in lines 101 and 5000. Try some

timings like this yourself. You'll be amazed.

Timings For The 99 REM Benchmark

Atari Microsoft Microsoft BASIC XL BASIC XL

BASIC Fltg Pt. Integer Slow Fast

GOTO 101 178 169 155 125 35

GOTO 5000 162 160 145 110 35
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been able to exhaustive ly test DOS 3. The prelimi
nary version works on an Atari 800 with an 810 
drive . Beyond that, I cannot say. 

DOS 3 achieves its random access file capa
bility by segmenting the disk into 128 blocks of lK 
each. Obviously, with so few blocks, one can keep 
a pointer to each block in memory at all times. In 
fact, the VTOC (which is a bitmap on DOS 2) is 
also the file block map (which doesn't exist on 
DOS 2, hence no random files ), all nicely packed 
into only 128 bytes of your computer's memory 
per drive. 

And that is beginning to get more technical 
than I meant to get in this section, but let me close 
by noting that expanding this scheme to a 5 mega
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smallest possible file size) or 10,000 bytes of VTOC 
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order to maintain the lK block size). And that is 
why I sa id in my previous articles tha t DOS 3 
does not expand well . 

Anyway, I found it surprising that Atari 
would introduce the double-sided drives of the 
1450XLD with DOS 3. But maybe I'm going to be 
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A Tidbit 
Once again, J am indebted to Steve Lawrow, the 
author of our MAC/65 assembler for telling me of 
another discovery abou t Atari BASIC w hich I 
shall share w ith you. 

I have been trave ling around demonstrating 
our new BASIC XL to various user groups; and, 
quite naturally, I have fo und several quick and 
easy programs w hich show off the language. One 
of my favorites is the following little gem: 

1 REM 
2REM 
3 REM 

99 REM 
100 POKE 20,0 
101 IF I <200 THEN I = I + 1 : GOTO 101 

. 102 PRINT PEEK(20) 

The object of this little gem is to ge t a bunch 
of do-nothing li nes (in fact, 99 REMarks) in a pro
gram and then see how much they slow down 
the loop in line 101. Loca tion 20 is the \160 second 
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is to print out the elapsed time in clock ticks. 

Well, I usually run this programette in Atari 
BASIC first , Atari Microsoft BASIC second, BASIC 
XL in slow mode third, and BASIC XL in FAST 
mode last. (See the chart for timings .) 

Steve mentioned to me, though, that the 
timings of Atari BASIC (and slow-mode BASIC 
XL) were dependent on the line numbers chosen. 

Skeptica lly, J renumbered the program to look 
like this: 

lREM 
2REM 
3 REM 

99 REM 
4000 POKE 20,0 
5000 IF 1<200 THEN I = I + 1: GOTO 5000 
6000 PRINT PEEK(20) 

Sure enough, all the BASICs (except, naturally, 
BASIC XL in FAST mode) speeded up a little 
(again, seethe chart). Why? 

I know the answer for Atari BASIC and BASIC 
XL, and I s\1spect it is the same answer for Micro
soft BASIC. When these BASICs need to make a 
line number sea rch, they place the line number 
being sea rched for in a particu lar memory loca tion . 
Then they sea rch through the program, a line at a 
time, looking for a match on the numbers. As they 
search, though, they always check the high bytes 
of the line numbers first. If the high bytes do not 
match, they don't bother to check the low bytes. 

In our first example, since all the line numbers 
were less than 256, all the high bytes were the 
same, so the sea rch took slightly longer. In the 
second example, though, the GOTO statement 
caused a search for line num ber 5000, w hose high 
byte is never the same as those of any of the other 
lines . Bingo, fas t search speed . 

What does this mean? When writing in 
BASIC, it might be a good idea to modify the old 
traditionalline-numbering-by-10. Purposely break 
you r program up into sections so that the target 
lines of GOTOs and GOSUBs all differ by at least 
about 300, and you wi ll help BASIC do its search
ing a bit faster. (And even though BASIC XL in 
FAST mode is not affected by these foib les w hen 
working with absolu te line numbers, even it w ill 
be helped when in slow mode or when you use 
variable names or expressions as GOTO/GOSUB 
targets .) 

And, incidentally, you might remember that 
the Microsoft version of thi s program must be 
typed exactly as shown to get these timings. Using 
longer va riable names, more spaces in a line, more 
va riable names, etc., w ill sign ificantly slow down 
Microsoft BASIC. Often to the point where it is 
slower than Ata ri BASIC. 

Anyway, here is the chart of timings. The 
Microsoft BASIC Integer version timings were 
obtained by appending a % to all variable and 
constant usage in lines 101 and 5000. Try some 
timings like this yourself. You'll be amazed. 
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Self-Relocatable Machine Language,

Part 4 (At Last)

Since it has been three months since Part 3 of this

sort-of series appeared (COMPUTE!, September

1983), let me briefly summarize why self-relocatable

machine language (ML) is desirable:

1. If all your ML is self-relocatable, you can

load as many (or as few) modules as desired

without worrying about where to put them

in memory.

2. If you are using ML within Atari BASIC

strings, remember that the strings can be

moved by BASIC, so the ML virtually has to

be self-relocatable.

3. Various pieces of systems software (for

example, Atari BASIC, Pascal, Microsoft

BASIC, some compilers) insist on using cer

tain portions of memory. Since the pieces

they insist on are not consistently the same,

it is an advantage to be able to load your ML

(especially device drivers, utilities, etc.)

wherever the systems software leaves you a

hole.

Also, let me summarize some of the rules for

"Safe Relocatable Techniques," as presented in

September:

1. Change JMPs to branches.

2. Save register values in the stack, not in

fixed memory.

3. From BASIC, pass the address of a string

as a location (or series of locations) to load

from or store to. Note that Part 3 discussed

how the ML string itself could be used for

this purpose.

4. Move ML from relocatable memory to fixed

memory temporarily.

5. Avoid load, store, and transfer instructions

which refer to locations within your own

module.

Finally, let me remind you that I promised to

tell you how to utilize more than 255 bytes of re

locatable storage and how to generate pointers to

such storage without the "benefit" of help from a

calling BASIC program. I shall attempt to fulfill

my promise.

The techniques I will discuss here require a

very small segment of nonrelocatable ML as well

as one or (better) several zero page pointers. If

you are in really dire straits, you can make do

with temporary locations for both those require

ments, but if possible you should find a way to

preserve the required memory exclusively for

your routine. In fact, the rest of this discussion

assumes that you have managed to preserve the

locations.
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First Requirement: Find Yourself

You must have a subroutine, located at a fixed

location, which looks like this:

BASE
• _

FINDME

PLA

STA

PLA

STA

PHA

LDA

PHA

RTS

$CE

$680

BASE+1

BASE

BASE+1

Note that I have placed this routine in the

infamous Page 6 and have used a fixed zero page

location. These choices are for convenience, for

illustration. Feel free to make your own choice

of locations.

And just what does this routine do? How

does it work? Quite simply, it finds the address of

the program which called it. More precisely, it finds

the address of the last byte of the three-byte JSR

instruction with which a relocatable program calls

it. An illustration of the calling program will help:

START

JSR FINDME

BASEPT1 = •—1

LDY #DATABYTE-BASEPT1

LDA (BASE),Y

DATABYTE .BYTE 99

Do you follow this? When FINDME is called

via the JSR, it places the address of BASEPT1 into

the zero page location called BASE. Then the Y

register is loaded with the offset from BASEPT1

to DATABYTE and used an index for the LDA

instruction. (This is similar to the technique dis

cussed in Part 3, but it could only be used from

BASIC USR calls.)

The limitation of this technique is that the

data location (for example, DATABYTE above)

must be located no more than 255 bytes away

from the JSR (for example, BASEPT1). If you are

writing a package of several small routines, this

may not prove to be a limitation. After all, each

routine could call FINDME if needed, and each

routine could thus have its own storage areas,

located no more than 255 bytes from the respective

call to FINDME. If you are writing a subroutine

library or a device driver, this might prove to be a

very worthwhile option.

Note the side "benefit" to the scheme: If you

call FINDME each time you enter a routine, then

BASE may prove to be a really very temporary

location and can be shared with other routines.

So far, so good. But suppose that you really
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Since it has been three months since Part 3 of this 
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1. If all your ML is self-relocatable, you can 
load as many (or as few) modules as desired 
without worrying about where to put them 
in memory. 
2. If you are using ML within Atari BASIC 
strings, remember that the strings can be 
moved by BASIC, so the ML virtually has to 
be self-relocatable. 
3. Various pieces of systems software (for 
example, Atari BASIC, Pascal, Microsoft 
BASIC, some compilers) insist on using cer
tain portions of memory. Since the pieces 
they insist on are not consistently the same, 
it is an advantage to be able to load your ML 
(especially device drivers, utilities, etc.) 
wherever the systems software leaves you a 
hole. 

Also, let me summarize some of the rules for 
"Safe Relocatable Techniques," as presented in 
September: 

1. Change JMPs to branches. 
2. Save register values in the stack, not in 
fixed memory. 
3. From BASIC, pass the address of a string 
as a location (or series of locations) to load 
from or store to . Note that Part 3 discussed 
how the ML string itself could be used for 
this purpose. 
4. Move ML from relocatable memory to fixed 
memory temporarily. 
5. Avoid load, store, and transfer instructions 
which refer to locations within your own 
module. 

Finally, let me remind you that I promised to 
tell you how to utilize more than 255 bytes of re
locatable storage and how to generate pointers to 
such storage without the "benefit" of help from a 
calling BASIC program. I shall attempt to fulfill 
my promise. 

The techniques I will discuss here require a 
very small segment of nonrelocatable ML as well 
as one or (better) several zero page pointers . If 
you are in really dire straits, you can make do 
with temporary locations for both those require
ments, but if possible you should find a way to 
preserve the required memory exclusively for 
your routine. In fact, the rest of this discussion 
assumes that you have managed to preserve the 
locations. 
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First Requirement: Find Yourself 
You must have a subroutine, located at a fixed 
location, which looks like this: 

BASE = $CE 

FINOME 
*= $680 

PLA 
STA BASE+] 
PLA 
STA BASE 
PHA 
LOA BASE+] 
PHA 
RTS 

Note that I have placed this routine in the 
infamous Page 6 and have used a fixed zero page 
location . These choices are for convenience, for 
illustration . Feel free to make your own choice 
of locations. 

And just what does this routine do? How 
does it work? Quite simply, it finds the address of 
the program which called it. More precisely, it finds 
the address of the last byte of the three-byte JSR 
instruction with which a relocatable program calls 
it. An illustra tion of the calling program will help: 

*= ???? 
START 

jSR FINOME 
BASEPTl = *-] 

LOY #OATABYTE-BASEPTl 
LOA (BASE),Y 

OATABYTE .BYTE 99 

Do you follow this? Whe~ FINOME is called 
via the JSR, it places the address of BASEPTl into 
the zero page location called BASE. Then the Y 
register is loaded with the offset from BASEPTl 
to OAT ABYTE and used an index for the LOA 
instruction . (This is similar to the technique dis
cussed in Part 3, but it could only be used from 
BASIC USR calls.) 

The limitation of this technique is that the 
data location (for example, OATABYTE above) 
must be located no more than 255 bytes away 
from the JSR (for example, BASEPTl). If you are 
writing a package of several small routines, this 
may not prove to be a limitation. After all, each 
routine could call FINOME if needed, and each 
routine could thus have its own storage areas, 
located no more than 255 bytes from the respective 
call to FINDME. If you are writing a subroutine 
library or a device driver, this might prove to be a 
very worthwhile option. 

Note the side "benefit" to the scheme: If you 
call FINOME each time you enter a routine, then 
BASE may prove to be a really very temporary 
location and can be shared with other routines. 

So far, so good. But suppose that you really 



do need a large data area or program, all self-

relocatable. Well, then, your program might have

to do this:

DATABASE

START

BASEPT1

OFFSET1

DATABYTES

-

JSR

=

=

CLC

LDA

ADC

STA

LDA

ADC

STA

LDY

LDA

.BYTE

$CC

FINDME

*-l

DATABYTES-BASEPT1

BASE

#OFFSET1&255

DATABASE

BASE +1

#OFFSETl/256

DATABASE+1

<some offset in DATABYTES*

(DATABASE),Y

1,2,3,4,5,6,7,8,9,10

Even more confused? You have a right to be.

Here, we actually develop the base address of a

data area and place it in a new zero page location.

Now we can access the data area from anywhere

in our self-relocatable ML by simply placing an

offset within that data area into the Y register.

Again, this limits the size of access to 256 bytes

(the range of values the Y register can take on),

but now the program can be as large as desired.

Finally, what happens if you actually do have

a data area larger than 256 bytes? There are several

possible solutions, none of them easy- If no "array"

within the data area is larger than 256 bytes, you

could simply develop several zero page pointers—

one for each group of 256 bytes or less—using the

ADC #OFFSET technique presented above.

If you have a single array or table which is

larger than 256 bytes, the chances are that you

have already developed some method of ad

dressing into it (since the 6502 limits you to index

sizes of 0 through 255, unless you play with indi-

rect-Y addressing and calculated zero page pointer

values). You need only use the contents of DATA

BASE, as generated above, in place of an absolute

address for the start of the array or table, and your

address calculations will be similar or even identical.

If you are lost at this point, don't worry. Much

of what I just said will suddenly be meaningful as

you write more and more advanced machine lan

guage programs. Just keep this article for handy

reference.

Second Requirement: Calling Yourself

Suppose you want to call subroutines within your

self-relocatable ML. How do you do it?

Of course, if the subroutine is at a fixed loca

tion (in ROM somewhere), you need do nothing

special. The JSR instruction insists on an absolute

address, and you simply supply one. But what

happens if the routine you want to call is itself

part of the self-relocatable ML?

Advice: Avoid doing what I am about to

describe if you possibly can. However, if you need

to write ML which must use these techniques,

read on.

First, you could simply write some self

modifying ML. An example:

START

BASEPT

ROUTINEl

CALL1

JSR

=

=

=

LDY

CLC

LDA

ADC

STA

INY

LDA

ADC

STA

FINDME

*-l

ROUTINE-BASEPT

CALL + 1-BASEPT

#CALL1

BASE

#SUB1&255

(BASE),Y

BASE+1

#SUBl/256

(BASELY

CALL JSR 0; ADDRESS WILL BE GENERATED

ROUTINE

RTS

Simply, did he say? Well, it's not as bad as it

looks. After all, if we could generate the address

of a table and place it in zero page, why can't we

place a subroutine's address directly into our ML?

Of course, we must do the placing indirectly,

since even the address of the JSR instruction is

self-relocatable. Did you note that CALL1 is an

offset to the first address byte in the instruction?

It wouldn't do to modify the instruction byte!

Another way of doing JSRs like this might be

to place yet another small routine in nonrelocat-

able memory. You could (1) load the A and X reg

isters with the offset to the desired subroutine,

then (2) JSR to the nonrelocatable routine which

would calculate the actual address you desired,

and (3) JMP to that location. When the subroutine

returned, execution would continue at the in

struction after your JSR. ®
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do need a large data area or program, all self
relocatable. Well, then, your program might have 
to do this: 

>I- = ???? 
DATABASE = $CC 

START 

BASEPTl 
OFFSETl 

JSR FINDM E 
= 
= 

CLC 

'-I 
DATABYTES-BASEPTI 

LDA BASE 
ADC # OFFSETl&2S5 
STA DATABASE 
LDA BASE+l 
ADC #OFFSETl/256 
STA DATABASE+l 

LDY <some offset in DATA BYTES> 
LDA (DATABASE),Y 

DATA BYTES .BYTE 1,2,3,4,5,6,7,8,9,10 

Even more confused? You have a right to be . 
Here, we actually develop the base address of a 
data area and place it in a new zero page location. 
Now we can access the data areil from anyw here 
in our self-relocatable ML by simply placing an 
offset within that data a rea into the Y register. 
Again, this limits the size of access to 256 bytes 
(the range of values the Y register can take on), 
but now the program can be as large as desired . 

Fina lly, what happens if you actually do have 
a data area larger than 256 bytes? There are several 
possible solutions, none of them easy. If no "array" 
within the data area is larger than 256 bytes, you 
could simply develop several zero page pOinters--
one for each group of 256 bytes or less-using the 
ADC #OFFSET technique presented above . 

If you have a single array or table which is 
larger than 256 bytes, the chances are tha t you 
ha ve already developed some method of ad
dressing into it (since the 6502 limits you to index 
sizes of 0 through 255, unless you play with indi
rect-Y addressing and ca lculated zero page pointer 
values). You need only use the contents of DATA
BASE, as generated above, in place of an absolu te 
address for the start of the array or table, and your 
address calculations will be similar or even identical. 

If you are lost at this point, don' t worry. Much 
of what I just said will suddenly be meaningful as 
yo u write more and more advanced machine lan
guage programs. just keep this article for handy 
reference. 

Second Requirement: Calling Yourself 
Suppose you want to ca ll subroutines within your 
self-reloca table ML. How do you do it? 

Of course, if the subroutine is at a fixed loca
tion (in ROM somewhere), you need do noth ing 
special. The jSR instruction insists on an absolute 

address, and you simply supply one. But what 
happens if the routine you want to ca ll is itself 
part of the self-relocatable ML? 

Advice: Avoid doing what I am about to 
describe if you possibly can . However, if you need 
to write ML w hich /IIl/sI use these techniques, 
read on. . 

First, you could simply write some self
modifying ML. An example: 

START 
JSR FINDME 

BASEPT = '- I 
ROUTINEI = ROUTINE - BASEPT 
CALLI CALL + 1- BASEPT 

LDY #CA LLl 
CLC 
LDA BASE 
ADC #S UBl&2SS 
STA (BASE),Y 
INY 
LDA BASE+l 
ADC # SUBl/2S6 
STA (BASE),Y 

CALL JSR 0 ; ADDRESS WILL BE GENERATED 

ROUTINE 

RTS 

Simply, did he say? Well, it's not as bad as it 
looks. After all , if we could generate the address 
of a table and place it in zero page, why can' t we 
place a subroutine's add ress directly into our ML? 
Of course, we must do the placing indirectly, 
since even the address of the jSR instruction is 
self-reloca table . Did you note that CALL1 is an 
offset to the first address byte in the instruction? 
It wouldn't do to modify the instruction byte! 

Another way of doing jSRs like this might be 
to place yet another small routine in nonreloca t
able memory. You could (1) load the A and X reg
isters with the offset to the desired subroutine, 
then (2) jSR to the nonrelocatable routine which 
would ca lculate the actual address you desired , 
and (3) JMP to that location . When the subroutine 
returned, execution would continue a t the in-
struction after your jSR. © 
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64 EXPLORER

Larry Isaacs

Printing Graphics

I've been receiving a number of letters asking for

more information about printers and printer in

terfaces. Possibly last month's article helped some.

Several people asked about graphics.

Most printers implement their graphics

capabilities differently. Fortunately, there are

enough similarities so that they can be discussed

as a class, somewhat generally. I have used the

graphics on a number of different printers, so I

will try to share what experience I have accumu

lated. You should be able to apply this information

to your own printer.

Dot-Matrix Characters

Before getting into the graphics, let's take a quick

look at how a printer forms its dot-matrix charac

ters. The characters are placed on paper by the

printhead, which travels horizontally back and

forth across the paper. This printhead contains a

number of print needles. These needles can be

pushed out to strike the printer ribbon against the

paper to form a dot. Most dot-matrix printers

have eight to ten needles, though there are some

with more. Usually the needles are arranged in a

straight vertical line. Those with more needles

will typically arrange the needles in two rows

which are offset vertically:

Since the vertical spacing between the needles

is very small, the dots resulting from the dual-row

printhead will actually overlap. The advantage of

the dual-row printhead is that better, more fully

formed characters can be printed. However, this
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advantage may not serve graphics. It depends on

the printer.

Printing is accomplished as the printhead

traverses the paper. At certain intervals, a set of

print needles are "fired," printing a group of ver

tical dots on the paper. Characters are formed by

printing these vertical dots in a pattern appropriate

for the character. So, during normal printing,

each byte or character sent to the printer will result

in the printing of a number of vertical groups of

dots. Typically, enabling the graphics feature of

the printer means that each byte or character sent

to the printer will print only one vertical group of

dots. The dots in the group are specified, of course,

by the character which was sent. In the remainder

of this article, I will use the term "graphics char

acter" to refer to characters sent to the printer

while the printer's graphics mode is enabled. As

you will see, while in graphics mode, you have

control over each dot that is printed.

Since each byte sent to the printer contains

eight bits, up to eight dots can be controlled by

each graphics character. In all printers that I've

seen, a bit which is a one will cause the cor

responding dot to be printed. Bits which are zero

indicate that no dot should be printed. Most

printers print eight dots per graphics character,

but there are some which print six or seven. A

printer which prints eight dots per graphics char

acter will work out best for use with the 64 since

eight dots is also the height of a character cell on

the display.

Now let's start looking at what it takes to

print graphics. First, we'll restrict ourselves to

printing graphics on a single line. Afterwards we

can go over how to visualize printing a graphics

image which is more than one line high.

Entering The Graphics Mode

The first step in trying to print graphics is to de-

/ 

64 EXPLORER 
Lorry Isaacs 

Printing Graphics 

I've been receiving a number of letters asking fo r 
more infor ma tion about pri nte rs and prin ter in
terfaces . Possibly last month's article helped some. 
Several people asked abo ut graphics. 

Mos t printers implement their graphics 
capabilities differently. Fortuna tely, the re are 
enough si mila ri ties so tha t they can be discussed 
as a class, somewhat generally. I have used the 
graphics on a number of different printers, so I 
will try to share what experience I have accumu
la ted . You should be able to appl y this informa tion 
to your own printer. 

Dot-Matrix Characters 
Before getting into the g raphics, le t's take a quick 
look a t how a printer forms its dot-matri x charac
ters. The characters are placed on paper by the 
printhead, which travels horizonta lly back and 
fo rth across the paper. This printhead contains a 
number of print need les. These needles ca n be 
pushed out to s trike the printer ribbon aga ins t the 
paper to fo rm a dot. Most dot-matrix printers 
have eight to ten needles, though there are some 
with more. Usually the needles are a rranged in a 
straight vertica l line. Those with more needles 
will typica lly arrange the needles in two rows 
which are offse t vertica lly: 

o 
o 

o 
o 

o 
o 

o 
o 

Since the vertica l spacing between the needles 
is ve ry sma ll , the dots resul ti ng fro m the dual-row 
printhead will actually overlap. The advantage of 
the dual-row printhead is that better, more full y 
formed characters can be printed . However, this 
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advantage may not serve graphics. It depends on 
the printer. 

Pri n ti ng is accomplished as the prin thead 
traverses the paper. At certain in terva ls, a set of 
print needles a re " fired ," printing a group of ver
tical dots on the paper. Characters a re formed by 
printing these vertica l dots in a pa ttern appropriate 
fo r the characte r. So, during normal printing, 
each byte or character sent to the printer will result 
in the printing of a number of vertica l groups of 
dots. Typica lly, enabling the graphics fea ture of 
the printer means tha t each byte or character sent 
to the printe r w ill print only one vertica l group of 
do ts. The dots in the group a re specified, of course, 
by the character which was sent. In the remainder 
of this article, I will use the term "graphics char
acter" to refer to characters sent to the printer 
while the printer's graphics mode is enabled . As 
you will see, while in graphics mode, you have 
control over each dot that is printed . 

Since each byte sent to the prin ter con ta ins 
eight bits, up to eight dots can be controlled by 
each graphics characte r. In a ll printe rs that I' ve 
seen, a bit which is a one will cause the cor
responding dot to be printed . Bits which are zero 
indica te that no dot should be printed . Mos t 
printers print eight dots per graphics character, 
but there are some which print six or seven. A 
printer which prints eight dots per graphics char
acter will work out best fo r use with the 64 since 
eight dots is also the height o f a character cell on 
the d isplay . 

Now let's s ta rt looking at what it takes to 
print graphics. First, we'll restrict ourselves to 
printing graphics on a single line. Afterwa rds we 
can go over how to visualize printing a graphics 
image which is more than one line high. 

Entering The Graphics Mode 
The first step in trying to print graphics is to de-



termine how to enter and exit the graphics printing

mode. In general, two methods are used to accom

plish this. The first method sends the printer an

"escape sequence" which includes the number of

graphics characters that are intended to be sent.

With this method, the only way to exit the graphics

mode is to send the specified number of charac

ters, at which point the printer automatically exits

the graphics mode. The second method uses one

escape sequence to enter the graphics mode, and

another to exit graphics mode. This method im

plies that there will be some way to distinguish

the escape sequences from the graphics characters.

For printers which print eight dots per graphics

character, all I've seen, including my NEC-8023,

use the first method. (Escape is a "key," like the

SHIFT key, which alerts a machine that the fol

lowing number is special. ESC is the number 27.

So, 27 24 could mean italics mode to a printer.'

Consult your printer's manual for the correct es

cape sequences to activate special modes.)

The escape sequence to put my NEC-8023

into graphics mode is

ESC,S,"nnnn"

and "nnnn" is a four-digit string giving the

number of graphics characters that will be sent.

To illustrate how this is output to the printer,

here is a subroutine to output the proper escape

sequence for N graphics characters to channel 4:

N$=STR$(N)

N$=RIGHT$(N$,LEN(N$)-1):REM DROP SPACE

NS=LEFT$(1'0000"/4-LEN(N$))+N$

PRINT* 4,CHR$(27);"S";N$;

RETURN

The second line of the routine is needed to

remove the leading space from STR$(N). The third

line places the required number of leading zeros

toN$.

Preparing Graphics Characters

Once you know how to enter and exit the graphics

mode, the next step is to determine how the

graphics characters need to be prepared. The first

consideration is which bit in the graphics character

controls which dot. On some printers, the least

significant bit controls the uppermost dot, and on

others it controls the lowest dot. I've seen both

used many times, so you will have to check your

printer manual to determine which applies to you.

A second consideration for preparing the

graphics characters is how the dots of the graphics

image are activated. Usually a graphics image is

accessed a byte at a time, just as it is printed a

byte at a time.

You must first obtain some bytes from the

graphics image which are displayed vertically.

The number of bytes to fetch is the same as the

number of dots printed per graphics character.

Since my NEC prints eight dots per graphics char

acter, I will need to fetch eight bytes. Once these

bytes have been obtained, the next step is to begin

removing a single bit from each of these bytes

and combining the bits to form a graphics charac

ter. Eight graphics characters may be formed from

the bytes fetched from the graphics image.

An important consideration at this point is

which bit of the graphics image byte represents

the leftmost dot. In every computer I've en

countered, the most "significant" bit is displayed

on the left. This means the bits should be extracted

from our graphics image bytes starting with the

most significant bit (that is, bit 7) first. We can

extract bit 7 of a byte by ANDing it with 128. This

will leave us a byte with bit 7 the same as the orig

inal byte, but all other bits set to zero. By shifting

the remaining bits in the graphics image byte

toward bit 7, we can extract each bit of the byte in

sequence. To shift the bits toward bit 7, we simply

multiply by 2.

Since any bit we extract is bit 7, it would be

easier if we put it into the graphics character at bit

7 also. This can be done by ORing the extracted

bit with the graphics character. Successive bits can

be put into the graphics character by shifting the

bits in the graphics character toward the least

significant bit (bit 0) then ORing in the next bit.

Shifting the bits toward bit 0 is accomplished by

dividing by 2.

By using this procedure, we establish that

the first bits placed in the graphics character will

end up at the least significant bit positions. Now

we need to determine if these first bits should be

the top dots or the bottom dots. On my NEC, the

least significant bits should be the top dots. To

illustrate the process, here is a short subroutine

that would accomplish the rearrangement for the

NEC. It assumes that the eight bytes from the

graphics image are contained in the array SA(),

with SA(0) containing the top dots. The resulting

graphics characters will be output to channel 4.

FOR J=l TO 8:GC=0:REM DO 8 GR. CHARS

FOR 1=0 TO 7:REM 8 DOTS PER GR. CHAR

GC=GC/2 OR (SA(I) AND 128)

SA(I)=SA(I)*2

NEXT I: PRINT#4,CHR$(GC);: NEXT J

RETURN

If you need the least significant bits of the graphics

characters to be the bottom dots, just place the

bytes in the SA() array so that SA(0) contains the

bottom dots. If you are using a printer interface,

you must also make sure that the interface is in a

mode where it will not do any character transla

tions, such as most do for color control codes, etc.

On my printer interface, secondary address 4 or 5

is specified for graphics printing, with 4 including

auto linefeed. Thus I might use OPEN 4,4,4 or

OPEN 4,4,5 to open a channel to the printer.
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termine how to enter and exit the graphics printing 
mode. In general, two methods are used to accom
plish this . The first method sends the printer an 
"escape sequence" which includes the number of 
gra phics characters that are intended to be sent. 
With this method , the only way to exit the graphics 
mode is to send the specified number of cha rac
ters, a t which point the printer automatically exits 
the graphks mode. The second method uses one 
escape sequence to enter the graphics mode, and 
another to exit graphics mode. This method im
plies that there will be some way to di stinguish 
the escape sequences from the graphics characters. 
For printers which print eight dots per graphics 
character, all I've seen, including my NEC-8023, 
use the first method . (Escape is a " key," like the 
SHIFT key, w hich alerts a machine tha t the fol
lowing number is special. ESC is the number 27. 
So, 27 24 could mean itali cs mode to a printer.' 
Consult your p rinter' s manual for the correct es
cape sequences to activa te specia l modes.) 

The escape sequence to put my NEC-8023 
into graphics mode is 

ESC,S,"nnnn" 

and " nnnn" is a four-digit string giving the 
num ber of graphics charac te rs that will be sen t. 
To illustrate how this is outpu t to the printer, 
here is a subroutine to outpu t the proper escape 
sequence for N graphics characters to channel 4: 

N$=STR$(N ) 
N$=RI GHT$ ( N$ , LEN( N$ )-l): REM DROP SPACE 
N$ =LE FT$ ("000G",4-LEN( N$ »+N$ 
PRINTI4 , CHR$ (27);"S"; N$ ; 
RETURN 

The second line of the routi ne is needed to 
re move the leading space from STR$(N). The third 
line p laces the required number of leading zeros 
to N$. 

Preparing Graphics Characters 
O nce you know how to enter and exit the graphics 
mode, the nex t step is to de termine how the 
graphics characters need to be prepared. The first 
considera tion is w hich bit in the graphics charac ter 
controls w hich do t. O n some prin ters, the leas t 
signi ficant bit controls the uppermos t dot, and on 
others it con trols the lowes t dot. I' ve seen both 
used many times, so you will have to check your 
p rinter manual to determine which applies to you. 

A second consideration fo r p re paring the 
graphics characters is how the dots of the graphics 
image are activa ted . Usually a graphics image is 
accessed a byte at a time, just as it is printed a 
byte at a time. 

You mus t first obtain some bytes from the 
graphics image which are di splayed vertica lly. 
The number of bytes to fe tch is the same as the 
number of dots printed per graphics character. 

Since my NEC prints eight dots per graphics char
acter, I will need to fetch eight bytes . Once these 
bytes have been obtained , the nex t step is to begin 
removing a single bit from each of these bytes 
and combining the bits to form a graphics charac
ter. Eight graphics characters may be formed from 
the by tes fetched fro m the graphics image. 

An important consideration at this point is 
which bit of the graphics image byte represents 
the leftmost dot. In eve ry computer I've en
countered, the most "signifi cant" bit is displayed 
on the le ft. This means the bits should be extracted 
from our graphics image bytes starting with the 
most significant bit (that is, bit 7) first. We can 
extract bit 7 of a byte by ANDing it with 128. This 
wiLl leave us a byte with bit 7 the same as the orig
inal by te, but -a ll other bits set to zero . By shifting 
the remaining bits in the graphics image byte 
toward bit 7, we can extract each bit of the byte in 
sequence. To shift the bits towa rd bit 7, we simply 
multiply by 2. 

Since any bit weex trac t is bi t 7, it would be 
easie r if we put it into the graphics character at bit 
7 also. This can be done by ORing the extracted 
bit with the graphics character. Successive bits ca n 
be put in to the graphics cha racter by shifting the 
bits in the graphics cha racter toward the least 
signi ficant bi t (bit 0) then O Ring in the next bit. 
Shifting the bits toward bit 0 is accomplished by 
d ividing by 2. 

By using this procedure, we establish that 
the first bits placed in the gra phics character will 
end up at the leas t signi fica nt bi t positions. Now 
we need to determine if these first bits should be 
the top dots or the bottom do ts . On my NEe. the 
leas t significant bits should be the top dots. To 
illus tra te the process, he re is a short subroutine 
that would accomplish the rearrangement for the 
NEe. It assumes that the eight bytes from the 
graphics image are contained in the array SA(), 
w ith SAlOl con ta ining the top dots. The resulting 
graphics characters will be output to channel 4. 

FOR J=l TO 8:GC=0: REM DO 8 GR . CHARS 
FOR 1=0 TO 7:REM 8 DOTS PER GR. CHAR 
GC=GC/2 OR (SA(I) AND 1 28 ) 
SA( I )=SA( I) *2 
NEXT I: PRI NTI4 , CHR$ (GC ); : NEXT J 
RETURN 

If you need the least signi fica nt bits of the gra phics 
characters to be the bottom dots, just place the 
bytes in the SAl ) a rray so that SAlOl contains the 
bottom dots . If you are using a printer interface , 
yo u must also make sure that the interf!lce is in a 
mode w here it will not do any character transla
ti ons, such as most do fo r color control codes, etc. 
On my prin ter interface, seconda ry address 4 or 5 
is specified for graphics printing, with 4 including 
auto linefeed . Thus I migh t use OPEN 4,4,4 or 
OPEN 4,4,5 to open a channel to the p rinter. 
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Printing Graphics

If you wanted to print a line of graphics, the fol

lowing routine shows how it could be done. This

routine would output a line 320 graphics char

acters long.

N = 320:GOSUB (enable graphics mode>

FORNC = 1TONSTEP8

GOSUB <till the SA() array>

GOSUB <print SA{) array>

NEXT NC

I haven't covered any specifics about how to

"fill the SA() array." This will depend somewhat

on the graphics image you are trying to print.

However, it turns out that the way the 64 stores

its graphics images in memory is ideal for graphics

printing (provided the printer prints eight dots

per graphics character). The bytes needed to fill

the SA() array are found right next to each other

in memory. An example of a "fill SA()" routine

may be found in the demo program at the end of

this article.

If you need to print only one line of graphics,

you can continue with text immediately after the

last graphics character. You could also output a

carriage return and continue with text on the next

line. With normal line spacing there will be a gap

between your graphics line and the previous and

following lines of text. Ifyou want to print multiple

lines of graphics, and have them print next to

each other, there's an additional step to take.

This involves getting the printer to feed a

distance less than the normal line spacing. On

some printers, there is a special code or escape

sequence to do this. However, on most printers,

this is done with an escape sequence which allows

you to change the linefeed distance. Once it is

changed appropriately for graphics, the usual

carriage return and linefeed may be used to move

to the next graphics line. This is how it is done on

my NEC. The escape sequence to change the

linefeed distance on the NEC-8023 is:

ESC,T,"nn"

where "nn" is a two-digit string which indicates

how many 144ths of an inch the linefeed distance

should be. Since the vertical distance between the

centers of the needles is Viz inch, eight dots would

require i(l/i+4 inch. Therefore, the appropriate se

quence would be:

ESC,T,"16"

Normal line spacing (Ve inch) can be restored by

selecting 24/i44 inch, or by the escape sequence:

ESC,A.

To bring all this together, here is a demo pro

gram which will print a copy of the 64 Character

Generator ROMs on a NEC. Try to determine

what changes are necessary to make it work with

your printer. Since the program is accessing the

190 COMPUTE! Jcnuary1984

character ROMs, keyboard interrupts and the I/O

registers must be disabled in order to read the

data. The required POKEs and PEEKs are found

in the subroutine at lines 250 and 260. You can

refer to the section on Character Memory which

starts on page 106 of the Commodore 64 Program

mer's Reference Guide for details. This program is

intended strictly as a demonstration. Written en

tirely in BASIC, it is rather slow when printing an

image of any size. In next month's column I will

try to provide some machine language routines to

accomplish the same thing much faster.

Example Of ROM Character Printout

GABCDEFGHIJKLMNO
PQRSTUUHXVZC£]t+-

PQRSTUUMXVZtilf-

0123-456789 ; O>?

iabede fghi jklnno
C£]

7W$X&O*+,./
812345G789:;<>>?
-ABCDEFGHIJKLMNO

L'abcdefqhi jklnno
pqrstuvwxuzLtIt*
7"tt$Xfi'O*+,-./

QI23456789:;<=>?
-ABCDEFGHIJKLMHO
PQRSTUUHXVZ-F: l>Sfc

Print Character ROM Image

10 REM PROGRAM TO PRINT CHAR ROM IMAGE1

20 OPEN 4,4,5

30 GOTO 1000

100 REM ENABLE GR. MODE FOR N CHARS

110 N$=STR$(N):N$=RIGHT$(N$,LEN(N§)-1)

120 N$=LEFT$("0000",4-LEN(N$))+N$

130 PRINT#4,CHR$(27);"S";N$;

140 RETURN

200 REM FILL SA() FROM 8 BYTES AT CP

210 POKE 56334,PEEK(56334) AND 254

220 POKE 1,PEEK(1) AND 251

230 FOR 1=0 TO 7

240 SA(I)=PEEK(CP+I):NEXT

250 POKE 1,PEEK(1) OR 4

260 POKE 56334,PEEKC56334) OR 1

270 RETURN

300 REM PRINT SA() ARRAY

310 FOR J=0 TO 7: GC=0

320 FOR 1=0 TO 7

330 GC=GC/2 OR (SA(l) AND 128)

340 SA(I)=SA(I) * 2

350 NEXT I:PRINT#4,CHRS(GC);:NEXT J

360 RETURN

1000 REM THE MAIN ROUTINE

1010 PRINT#4,CHR$(27);"T16";

1020 N=16*8:CP=53248

1030 FOR L=l TO 32:REM PRINT 32 LINES

1040 GOSUB 100

1050 FOR G=l TO 16:REM 16 GROUPS/LINE

1060 GOSUB 200:GOSUB 300:CP=CP+8:NEXT G

1070 PRINT#4:NEXT L

1080 PRINT#4,CHR$(27);"A";

1090 CLOSE 4 <£

/ 

Printing Graphics 
If you wanted to print a line of graphics, the fo l
lowing routine shows how it could be done. This 
routine would output a line 320 graphics cha r
acte rs long . 

N = 320:G05UB <enable graphics mode> 
FOR NC =l TO N STEP 8 
GOSUB <fill the SA() arra\'> 
CaSUB <print SA() array ; 
NEXTNC 

I ha ve n' t covered any specifics about how to 
" fill the SA() array." Th is w ill depend somewhat 
on the graphics image you are trying to print. 
However, it turns ou t that the way the 64 stores 
its graphics images in memory is idea l for graphics 
printing (provided the printer prints eig ht dots 
per graphics character). The bytes needed to fill 
the SA() array are fo und ')gh t nex t to each other 
in memory. An example of a "fill SA()" routine 
may be fou nd in the demo program at the end of 
this ar ticle. 

If you need to prin t onl y one line of graphics, 
you can continue with text immediately after the 
last graphics character. You could also output a 
ca rriage return and continue with text on the next 
line. With normal line spacing there will be a gap 
between your graphics line and the previous and 
foll owing lines of text. If yo u want to print multiple 
lines of graphics, and have them print nex t to 
each other, there's an additional step to take. 

This involves getting the printe r to feed a 
di sta nce less than the normal line spacing. On 
some printers, there is a special code or escape 
sequence to do thi s. However, on most printers, 
this is done with an escape sequence w hich allows 
you to change the linefeed d istance. O nce it is 
changed appropriately for graphics, the usual 
carriage return and linefeed may be used to move 
to the next graphics line. This is how it is done on 
my NEe. The escape sequence to change the 
linefeed distance on the NEC-8023 is: 

ESC,T,"nn" 

where " nn" is a two-digit string w hich indicates 
how many 144ths of an inch the linefeed d istance 
should be. Since the vertica l distance between the 
centers of the needles is '/12 inch, eigh t dots would 
require '6/, +1 inch. Therefore, the appropriate se
quence wou ld be: 

ESC,T,"16" 

Normal line spacing (Y6 inch) cai, be restored by 
selecting 2'\', 44 inch , or by the escape sequence: 
ESC,A . 

To bring all thi s together, here is a demo pro
gram which wi ll print a copy of the 64 Character 
Generator ROMs on a NEe. Try to determine 
what changes are necessa ry to make it work with 
your printer. Since the program is accessing the 
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cha rac ter ROMs, keyboard interrupts and the 1/0 
regis ters must be d isabled in orde r to read the 
da ta. The required POKEs and PEEKs are fo und 
in the subroutine at lines 250 and 260. You can 
refer to the section on Character Memory which 
starts on page 106 of the COllllllodore 64 Progrnlll
Iller's Reference Guide for details. This program is 
intended strictly as a demonstration. Written en
tire ly in BASIC, it is rather slow w hen printing an 
image of any size. In nex t mon th's co lumn I w ill 
try to provide some machine language routines to 
accomplish the sa me thing much faster. 

Example Of ROM Character Printout 

Print Character ROM Image 
10 REM PROGRAM TO PRINT CHAR ROM IMAGE ' 
20 OPEN 4,4, 5 
30 GOTO 1000 
100 REM ENABLE GR. MODE FOR N CHARS 
110 N$ =STR$(N):N$=RIGHT$ ( N$ , LEN (N$)-l) 
120 N$=LEFT $ ( "0000" , 4 - LEN (N$) ) +N $ 
130 PRINT'4,CHR$(27);"S";N$; 
140 RETURN 
200 REM FILL SAIl FROM 8 BYTES AT CP 
210 POKE 56334 ,PEEK(56334) AND 254 
220 POKE 1,PEEK(1) AND 251 
230 FOR 1=0 TO 7 
240 SA(I) =PEEK(CP+I) : NEXT 
250 POKE 1,PEEK(1) OR 4 
260 POKE 56334,PEEK(56334) OR 1 
270 RETURN 
300 REM PRINT SAIl ARRAY 
310 FOR J =0 TO 7: GC=0 
320 FOR 1=0 TO 7 
330 GC=GC/2 OR (SA(I) AND 128) 
340 SA(I)=SA(I) * 2 
350 NEXT I:PRI NT'4,CHR$(GC); : NEXT J 
360 RETURN 
1000 REM THE MAIN ROUTINE 
1010 PRINT.4 , CHR$ (27); "T16"; 
10 20 N=16*8: CP=53248 
1030 FOR L=l TO 32:REM PRINT 32 LINES 
1040 GOSUB 100 
1050 FOR G=l TO 16:REM 16 GROU PS /LINE 
1060 GOSUB 200:GOSUB 300:CP=CP+8 :NEXT G 
1070 PRI NT,4 : NEXT L 
1080 PRINT .4,CHR$(27);"A"; 
1090 CLOSE 4 © 



Atari Autorun

BASIC
Michael E Hepner

The Atari DOS makes it possible to automatically run a

machine language program. This program shows you

how to automatically run a BASIC program—a tech

nique especially helpful when you're writing programs

for novice users.

The Atari Disk Operating System (DOS 2.0S) pro

vides the capability to automatically run a user-

written machine language program whenever the

computer is turned on. This article will show you

how to use this feature to automatically run a

program which is written in BASIC.

The need to automatically run a BASIC pro

gram arose as I was writing a program fora friend's

business. Most of the employees who would have

to run the program were unfamiliar with com

puters. I wanted to make the program easy for

them to use. I knew that once the program gained

control, I could help the user make inputs through

menus and prompts. But the user still had to re

member the syntax of the RUN command to make

the program run, and had to cope with looking

up the meaning of an error code if he or she made

a mistake.

To solve these problems, I wrote a machine

language program which tells the BASIC cartridge

to run a BASIC program named AUTORUN.BAS

from disk. I stored the machine language pro

gram output from the assembler onto disk as

AUTORUN.SYS.

When the computer is turned on, the oper

ating system loads DOS from disk and then runs

an AUTORUN.SYS program if it finds it on the

disk. My AUTORUN.SYS program then causes

the BASIC program to be run. In this way, the

user only needs to turn the computer on, reply to

questions from the BASIC program, and turn the

computer off.

The machine language program uses a trick

that was documented in De Re Atari to run the

BASIC program. The program writes two BASIC

instructions on one line on the screen, tells BASIC

to accept its input from the screen editor, and

gives control to the BASIC cartridge.

When the BASIC cartridge takes control, it

processes the two commands on the screen. The

first command is POKE 842,12. This command

tells BASIC to get its next input from the keyboard

after it has finished processing all the commands

in the current line. The second command is

RUN "D1:AUTORUN.BAS". This command loads

the BASIC program named AUTORUN.BAS

from disk number one and runs it. You should

SAVE the BASIC program you wish to have auto

matically RUN on the disk with the filename

AUTORUN. BAS.

The BASIC program here will write the

machine language program to your disk as

AUTORUN.SYS. It reads data from DATA state

ments and creates the machine language pro

gram with the necessary load and run information

with it.

Line 10 opens the disk for output. The output

goes to a program on disk named AUTORUN.SYS.

Lines 20 and 50 set up a loop to read 94 bytes

of data.

Line 30 reads the integer data from the DATA

statement into the variable A.

Line 40 writes one byte to the disk. This byte

is the ATASCII code that corresponds to the

number in variable A.

Line 60 closes the disk.

Lines 80-100 contain the integer representa

tion of the machine language program, including

the load and run information.

Atari BASIC AUTORUN.SYS

10 OPEN #4,8,0,"DlsAUTORUN.SYS"

20 FOR 1=1 TO 94

30 READ A

40 PUT #4,A

50 NEXT I

60 CLOSE #4

70 END

80 DATA 255,255,0,6,81,6,216,24,173,4

8,2,105,4,133,204,173,49,2,105,O,1

33,205,24,160,0,177,204,105,162,13

3,212

9O DATA 160,1,177,204,105,0,133,213,1

60,32,185,49,6,145,212,136,208,248

,169,13,141,74,3,96,0,48,47,43,37,

O, 24

100 DATA 20,18,12,17,18,26,50,53,46,0

,2,36,17,26,33,53,52,47,50,53,46,

14,34,33,51,2,226,2,227,2,O,6 Q
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Atari Autorun 
BASIC 

Mlchoel E Hepner 

The Atari 005 l1Iakes it possible to automatically run a 
machine language program. This program shows you 
how to autolllatically /"/Ill a BASIC progralll---{/ tech
nique especially helpflll whell you're writing programs 
for novice users. 

The Atari Disk Operating Sys tem (DOS 2.05) pro
vides the capability to a uto matica lly run a use r
written machine language program whenever the 
computer is turned on . This article will show yo u 
how to use thi s feature to automatica lly run a 
program w hich is w ri tten in BASIC. 

The need to automatica lly run a BASIC pro
gram arose as I was writing a program for a fri end's 
business. Most of the employees w ho would have 
to run the program were unfamiliar w ith com
puters. I wanted to make the program easy for 
them to use. I knew that once the program ga ined 
control, I could help the user make inputs through 
menus and prompts. But the user still had to re
member the syn tax of the RUN command to make 
the program run, and had to cope with looking 
up the meaning of an error code if he or she made 
a mistake. 

To solve these problems, I wrote a machine 
language program which tells the BASIC ca rtridge 
to run a BASIC program n,amed AUTORUN.BAs 
from disk. I sto red the mac hine language pro
gram output from the assembler onto disk as 
AUTORUN.sys. 

When the computer is turned on, the oper
a ting system loads DOS fro m disk and then runs 
an AUTO RUN .sys program if it finds it on the 
disk. My AUTORUN.sys program then causes 
the BASIC program to be run. In this way, the 
user only needs to turn the computer on, reply to 
questions fro m the BASIC program, a nd turn the 
compu ter off. 

The machine la nguage program uses a trick 
that was documented in De Re Atar; to run the 
BASIC program . The program writes two BASIC 
ins tructions on one line on the screen, tells BASIC 
to accept its input fro m the screen ed itor, and 
gives control to the BASIC cartridge. 

When the BASIC cartridge takes control, it 

processes the two com mands on the screen. The 
firs t command is POKE 842,12. This comma nd 
tells BASIC to ge t its next input from the keyboard 
after it has finished processing all the commands 
in the curre nt line. The second command is 
RUN "Dl:AUTORUN. BAS". This command loads 
the BASIC program nam ed AUTORUN.BAS 
from disk number one and runs it. You should 
SAVE the BASIC program you wish to have auto
matica lly RUN on the disk with the filename 
AUTORUN.BAS. 

The BASIC program here will write the 
machine language program to your disk as 
AUTO RUN.5YS. It reads data fro m DATA sta te
ments and creates the machine language pro
gram with the necessa ry load and run information 
with it. 

Line 10 opens the disk for output. The output 
goes to a program on disk named AUTORUN.SYS. 

Lines 20 a nd 50 set up a loop to read 94 bytes 
of data. 

Line 30 reads ti1e intege r data from the DATA 
statement into the va riable A. 

Line 40 wri tes one byte to the disk. This byte 
is the ATASC II code that co rresponds to the 
number in variable A. 

Line 60 closes the disk. 
Lines 80-100 contain the integer representa

tion of the machine language program, including 
the load and run informa tion. 

Atari BASIC AUTORUN,SYS 

10 OPEN #4,B,O,"DI:AUTORUN.SYS" 
20 FOR 1=1 TO 94 
30 READ A 
40 PUT #4,A 
SO NEXT 1 
60 CLOSE 414 
70 END 
80 DATA 255,255 ,0 ,6,81,0,216,24,173,4 

8,2,105,4,133,204,173,49,2,105, 0, 1 
33,205,24,160,0,177,204,105,162,13 
3,212 

9 0 DATA 160,1,177,204,105,0,133,213,1 
60 ,32,1 85 , 49,6,145 ,2 12 , 136,208,248 
,169,13,141,74,3,96,0,48,47,43,37, 
0,2 4 

100 DATA 20,18,12,17,18,26,50,53,46,0 
,2,36,17,26,33,53,52,47,50,53,46, 
14 ,34,33,51 ,2 ,226,2,227,2,0,6 © 
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Commodore Files
For Beginners

Part 3
Jim Butterfield, Associate Editor

Part 3 continues the discussion offiles appearing in the

two previous issues of COMPUTE!. This month, Butter-

field explains how to handle files that fit within or are

larger than RAM, and how to change or delete files.

We've set up our file of data. So we know how to

write it. We've written a reading program. So we

know how to read it. In fact, we know how to do

everything: additions, deletions, and corrections,

since these are just reading and writing with a

little computing in between.

Sizing

Can you handle a file of 100,000 characters when

you have only a 5K machine? The answer is yes,

but it's a qualified yes.

There are a few difficulties, but in principle

you can handle a big file with a small computer.

Ultimately, you may have to. Even if your com

puter were fitted with a million bytes of memory,

somebody would dream up a two-million byte

file—which could not be held entirely within the

computer's RAM.

There are techniques for handling big files.

The main idea is to handle an item and then get

rid of it. If you had a list of a million customers on

a disk (it would be a big disk), you could print out

all the customers' names without trouble. Read a

name, print it, and then loop back and read the

next one. The names don't have to stay in the

computer's memory: Once they have been

printed, they are no longer needed.
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Even when we are updating a big file, we

won't have too much trouble provided we have a

disk unit. Read a record from the input file; change

or delete it if necessary; write it to the output file;

and then go back and repeat. A little computer

can handle big files.

Cassette tape is a special problem. To use

this "big file" approach, we'd need to have two

tape drives. That's not possible on VIC-20 or

Commodore 64, and it's impractical on most PET/

CBMs. So where cassette files are concerned,

you'd better plan to have files that will fit entirely

within memory.

And there are bonus things you can do when

a file fits into RAM. For example, sorting records

within memory is a snap. In contrast, special tech

niques are called for when files don't fit.

Let's confine this discussion to Hies that do

fit entirely within the computer's memory space.

But don't let your thinking freeze—you can do

the bigger ones. It's just more work.

Bringing It In

First, we must make space for the number of

records we expect. We set up the arrays with a

DIM statement:

100 DIM A?(50),B?(50),M(50)

This leaves room for up to 50 students. To work

out memory space, allow three bytes plus the

average length for each string, plus seven bytes

for each numeric. Here, we have a table of student

names (A$), of student numbers (B$), and marks

(M). Let's calculate, using previous data.
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Commodore Files 
For Beginners 

Part 3 
Jim Butterfield. Associate Editor 

Part 3 continues tile discussion of fi les appearing in the 
two previous issues of COMPUTE!. This month, Buller
field explains how to handle files that fi t withill or are 
larger than RAM, and how to change or delete files . 

We've set up our fil e of data . So we know how to 
write it. We've written a reading program. So we 
know how to read it. In fact, we know how to do 
everything: additions, deletions, and corrections, 
since these are just reading and writing with a 
little computing in between. 

Sizing 
Can you handle a fil e of 100,000 cha racters when 
yo u have only a 5K mach ine? The answer is yes, . 
but it' s a qualified yes. 

There are a few difficulties, but in principle 
you can handle a big fil e with a small computer. 
Ultimately, you may ha ve to. Even if your com
puter were fitted with a million bytes of memory, 
somebody would dream up a two-million byte 
fi le-which could not be held entirely within the 
computer's RAM. 

There are techniques for handling big fil es. 
The main idea is to handle an item and then get 
rid of it. If you had a list of a million customers on 
a disk (it would be a big disk), you could print out 
all the customers' names without trouble. Read a 
name, print it, and then loop back and read the 
next one. The names don't have to stay in the 
computer's memory: Once they have been 
printed, they are no longer needed . 
192 COMPUTt! January 1984 

Even when we a re updating a big fil e, we 
won't have too much trouble provided we have a 
disk unit. Read a record from the input file; change 
or delete it if necessary; write it to the output file; 
and then go back and repeat. A little computer 
ca n handle big fil es. 

Cassette tape is a special problem. To use 
this "big file" approach, we'd need to have two 
tape drives. That' s not possible on VIC-20 or 
Commodore 64, and it's impractical on most PETI 
CBMs. So where cassette fil es are concerned, 
yo u'd better p lan to have files that will fit entirely 
w ithin memory. 

And there are bonus things you can do when 
a fil e fits into RAM. For example, sorting records 
within memory is a snap . In contrast, special tech
niques are called for when fil es don't fit. 

Let' s confine this discussion to files that do 
fit entirely within the computer's memory space. 
But don' t let your thinking freeze-you can do 
the bigger ones. It's just more work . 

Bringing It In 
First, we must make space for the number of 
records we expect. We set up the arrays with a 
DIM s ta tement: 

lee DIM A$(Se),B$(Se),M(Se) 

This leaves room for up to 50 students. To work 
out memory space, allow three bytes plus the 
average length for each string, plus seven bytes 
for each numeric. Here, we have a table of student 
names (A$), of student numbers (B$), and marks 
(M). Let' s calculate, using previous data. 



We estimate memory space with:

Surname:

Student number:

Mark:

50 x (3 plus 8 characters)

50 x (3 plus 4 characters)

50 x 7 bytes

This gives us a rough estimate of 1250 bytes for

storage. It is not highly accurate—we haven't

allowed for the zero elements, for example—but

it will give us an idea whether things will fit. The

program itself will need extra storage, of course.

Note that we're simply allocating space. We

can provide for 50 students, but only need space

for 30; that's quite OK.

Now we can read our file into memory:

110 INPUT "NAME OF INPUT FILE";N$

For disk, we use:

120 OPEN 1,8,2,N$

And for tape, we code:

120 OPEN 1,1,0,N$

or simply:

120 OPEN 1

Now we read the data into our memory tables.

The coding is quite similar to our previous ex

ample, except that this time we need to give each

record a code number:

130 J=0

140 J=J+1

150 INPUT#1,A$(J)

160 INPUT#1,B$(J)

170 INPUT#1,M(J)

We'll look for the last record in the usual (ST)

way, and log the number of records as variable N:

190 IF ST=0 GOTO 140

200 N=J

210 CLOSE 1

220 PRINT "THERE WERE";N;"RECORDS"

At this moment, our whole file is parked neatly in

memory. Record 1 contains a surname in A$(l), a

student number in B$(l), and a mark in M(l).

Deciding What To Do

Let's give the user a series of options:

230 PRINT

240 PRINT "ADD - DELETE - CHANGE

ILE"

250 INPUT "ACTION";X$

260 X$=LEFT$(X$,1)

270 IF X$="A" GOTO 400

280 IF X$="D" GOTO 600

290 IF X$="C" GOTO 700

300 IF X$<>"W" GOTO 250

Writing It Out

If we get to line 310, the user has selected the

"writefile" option. Let's write the code; it will be

similar to what we have done before:

310 INPUT "NAME OF OUTPUT FILE";N$

320 OPEN 1,8,2,"0:"+N$+",S,W

330 FOR J=l TO N

340 PRINT#1,A$(J);CHR$(13)

350 PRINT#1,BS(J);CHR$(13)

360 PRINT#1,M(J);CHR5(13)

3 70 NEXT J

380 CLOSE 1

390 END

For tape, change line 320 to:

320 OPEN 1,1,2,N$

Adding A Record

Line 400 is reached if the user wishes to add a

record. Since we haven't sorted our records, we

can stick the new record on the end:

400 INPUT "NAME";A$

410 INPUT "NUMBER";B$

420 INPUT "MARK";M

430 INPUT "0K";X$

As before, we'll give the user a chance to back

out:

AND X$<>"YES" GOTO 230440 IF X$<>"Y'

450 N=N+1

460 A$(N)=A$

470 B$(N)=B?

480 M(N)=M

490 GOTO 230

Finding A Record

To change or delete a record, we'll need to find

that record. Let's save time by writing a subroutine

to search for a student number:

500 INPUT "NUMBER";B$

510 E=0:FOR J=l TO N

520 IF B$OB?(J) GOTO 560

530 PRINT A$(J);" ";B?(J)," ";M(J)

540 INPUT "IS THIS THE RECORD";X$

550 IF X$="Y" OR X$="YES" GOTO 590

560 NEXT J

570 PRINT "RECORD NOT FOUND"

580 E=l

590 RETURN

Deleting A Record

Line 600 is for deletion of a record. First, we call

the subroutine at 500, noting if the record was not

found:

- WRITEF 600 GOSUB 500:IF E GOTO 230

Now we have found the record; close up the

space:

610 N=N-1

620 FOR K=J TO N

630 A$(K)=A$(K+1)

640 B$(K)=B$(K+1)

650 M(K)=M(K+1)

660 NEXT K

670 PRINT "RECORD DELETED"

680 GOTO 230
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We es timate memory space with: 

Surname: 
Student number: 
Mark: 

50 X (3 plus 8 characters) 
50 x (3 plus 4 characte rs) 
50 X 7 bytes 

This gives us a rough estimate of 1250 bytes fo r 
. storage. It is not highly accurate- we haven' t 

allowed for the zero elements, fo r example-but 
it will give us an idea whether things will fit. The 
program itself w ill need extra storage, of course. 

No te tha t we' re simply alloca ting space . We 
can provide for 50 students, but only need space 
for 30; that' s quite OK. 

Now we can read our file into memory: 

110 INPUT "NAME OF INPUT FILE" ; N$ 

For disk, we use: 

120 OPEN 1,8,2,N$ 

And fo r ta pe, we code: 

12 0 OPEN L,1,0, N$ 

or simply: 

120 OPEN 1 

Now we read the data into our memory tables. 
The coding is quite simila r to our previous ex
ample, except that this time we need to give each 
record a code number: 

130 J=0 
140 J=J+l 
150 INPUT#l,A$(J) 
160 INPUT#l,B$(J) 
170 INPUT#l,M(J) 

We' ll look for the las t record in the usual (ST) 
way, and log the number of records as variable N: 

190 IF ST=0 GOTO 140 
200 N=J 
210 CLOSE 1 
220 PRINT "THERE WERE" iN; "RECORDS II 

At this moment, our whole fil e is parked nea tly in 
memory. Record 1 contains a surname in A$(l) , a 
student number in B$(l ), and a mark in M(l ). 

Deciding What To Do 
Let' s give the user a se ri es of options: 

230 PRINT 
240 PRINT "ADD - DELETE - CHANGE - WRITEF 

ILE" 
250 INPUT "ACTION";X$ 
260 X$=LEFT$(X$,l) 
270 IF X$="A" GOTO 400 
280 IF X$="D" GOTO 600 
290 IF X$="C" GOTO 700 
300 IF X$<>"W" GOTO 250 

Writing It Out 
If we get to line 310, the user has se lected the 
" writefile" option. Let's write the code; it will be 

simila r to what we have done before: 
310 INPUT "NAME OF OUTPUT FILE";N$ 
320i OPEN 1,8,2,"0:"+N$+",S,w 
330 FOR J=l TO N 
340 PRINT #1, A$(J);CHR$(13) 
350 PRI NT#1,B$ (J); CHR$(13) 
360 PRINT #1,M(J); CHR$(13) 
370 NEXT J 
380 CLOSE 1 
390 END 

For tape, change line 320 to: 

320 OPEN 1,1,2, N$ 

Adding A Record 
Line 400 is reached if the user wishes to add a 
record . Since we haven' t sorted our records, we 
can s tick the new record on the end : 

400 INPUT "NAME";A$ 
410 I NPUT "NUMBER"; B$ 
420 I NPUT " MARK";M 
430 INPUT "OK";X $ 

As before, we' ll give the use r a chance to back 
out: 

440 IF X$<>"Y" AND X$<>"YES" GOTO 230 
450 N=N+l 
460 A$( N)=A$ 
470 B$(N)=B$ 
480 M(N)=M 
490 GOTO 230 

Finding A Record 
To change or delete a record , we' ll need to find 
that record. Let's save time by writing a subroutine 
to search for a student number: 

500 INPUT "NUMBER";B$ 
510 E=0:FOR J=l TO N 
520 IF B$<>B$(J) GOTO 560 
530 PRINT A$(J);" ";B$(J)," ";M(J) 
540 INPUT "IS THIS THE RECORD";X$ 
550 IF X$="Y" OR X$="YES" GOTO 590 
560 NEXT J 
570 PRINT "RECORD NOT FOUND" 
580 E=l 
590 RETURN 

Deleting A Record 
Line 600 is for deletion of a record. First, we ca ll 
the subroutine a t 500, noting if the record was not 
found: 

600 GOSUB 500:IF E GO TO 230 

Now we have found the record; close up the 
space: 

610 N=N-1 
620 FOR K=J TO N 
630 A$(K)=A$(K+1) 
640 B$(K)=B$(K+1) 
650 M(K)=M(K+1) 
660 NEXT K 
670 PRINT "RECORD DELETED" 
680 GOTO 230 
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Aferbatim
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(805) 543-1037

COMPUTE!

TOLL FREE
Subscription

Order Line

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

Changing The Record

Finally, lino 700 starts the sequence to change a

record. Again, we locate the record with the sub

routine at 500:

700 GOSUB 500:IF E GOTO 230

710 INPUT "NEW NAME";A$

720 INPUT "NEW NUMBER";B$

730 INPUT "NEW MARK";M

740 INPUT "0K";X$

750 IF X$<>"Y" AND X$<>"YES" GOTO 230

760 A$(J)=A$

770 B$(J)=B$

780 M(J)=M

790 PRINT "DONE1":GOTO 230

Other Projects

That's all. We might add to this program:

• A LIST option to allow the current file to be

listed to the screen;

• A PRINT option to output the file to the

printer;

• An UPDATE option to allow new marks to

be entered for all students;

• Where disk is used, disk error checking.

At this point, we're starting to achieve a small

but effective sequential filing system.

Next month, we'll deal with "keys," sorted

files, and merges. ©
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routine at 500: 

Call Free (800) 235-4 137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted 
PACIFIC 

700 GOSUB 500:IF E GOTO 230 
710 INPUT "NEW NAME",A$ 
720 INPUT " NEW NUMBER",B$ 
730 INPUT " NEW MARK ", M 
740 INPUT "OK",X$ 
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100 Foolhlll Blvd 
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Subscription 
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750 IF X$<> "Y" AND X$<> "YES" GOTO 230 
760 A$(J)=A$ 
770 B$(J)=B$ 
780 M(J)=M 
790 PRINT " DONE I ":GOTO 230 

Other Projects 
That's all. We might add to thi s program: 

• A LIST option to a ll ow the cu~rent fil e to be 
lis ted to the screen; 
• A PR INT option to output the fil e to the 
printe r; 
• An UPDATE o ptio n to all ow new marks to 
be entered for all s tudents; 
• Where di sk is used , di sk error checki ng . 

At this point, we' re sta rting to achieve a small 
but effective sequentia l filing system. 
. Next month , we' ll dea l with "keys," sorted 

fi les, and merges. © 
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Machine Language Entry Program

For Commodore 64

Chores Bronnon, Program Editor

Remember the last time you typed in the BASIC

loader (a group of DATA statements) for a long

machine language program? You typed in hun

dreds of numbers and commas. Even then, you

couldn't be sure if you typed it in right. So you

went back, proofread, tried to run the program,

crashed, went back and proofread again, corrected

a few typing errors, ran again, crashed again,

rechecked your typing. Frustrating, wasn't it?

Until now, though, that has been the best

way to get machine language into your computer.

Unless you happen to have an assembler and are

willing to wrangle with machine language on the

assembly level, it is much easier to just type in a

BASIC program that reads DATA statements and

then POKEs the numbers into memory.

Some of these "BASIC loaders" will use a

checksum to see if you've typed the numbers cor

rectly. The simplest checksum is just the sum of

all the numbers in the DATA statements. If you

make an error, your checksum will not match up

with the total. Some programmers make your

task easier by including checksums every few

lines, so you can locate your errors more easily.

Now, MLX comes to the rescue. MLX is a

great way to enter all those long machine language

programs with a minimum of fuss. MLX lets you

enter the numbers from a special list that looks

similar to DATA statements. 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. It

will prevent you from entering the numbers on

the wrong line. In short, MLX will make proof

reading obsolete.

Tape Or Disk Copies

In addition, MLX will generate a ready-to-use

copy of your machine language program on tape

or disk. You can then use the LOAD command to

read the program into the computer, just like a

BASIC program. Specifically, you enter:

LOAD "program name",1,1 {for tape)

or

LOAD "program name",8,1 {tor disk)

To start the program, you need to enter a SYS

command that transfers control from BASIC to

your machine language program. The starting

SYS will always be given in the article which

presents the machine language program in MLX

format.

Using MLX

Type in and SAVE MLX (you'll want to use it in

the future). When you're ready to type in the

machine language program, RUN MLX. MLX will

ask you for two numbers: the starting address

and the ending address.

You'll then get a prompt showing the

specified starting address.

The prompt is the current line you are en

tering from the MLX-format listing. Each line is

six numbers plus a checksum. If you enter any of

the six numbers wrong, or enter the checksum

wrong, the 64 will sound a buzzer and prompt

you to reenter the entire line. If you enter the line

correctly, a pleasant bell tone will sound and you

may go on to enter the next line.

A Special Editor

You are not using the normal Commodore 64

BASIC editor with MLX. For example, it will only
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Machine Language Entry Program 
For Commodore 64 

Chores Brannon, Progrom Editor 

Remember the last time yo u typed in the BASIC 
loade r (a group of DATA statements) for a long 
machine language program? You typed in hun
dreds of numbers and commas, Even then, yo u 
couldn ' t be sure if you typed it in right. So yo u 
went back, p roofread , tr ied to run the prog ram, 
cras hed , we nt back and proofread aga in, corrected 
a fe \·v typing errors, ran aga in, crashed aga in, 
rechecked yo ur ty ping , Frus trating, wasn' t it? 

Until now, though , that has been the best 
way to get machine language into yo ur computer. 
Unless you happen to have an assembler and a re 
will lng to w rangle with machine language o n the 
assembl y leve l, it is much easier to jus t type in a 
BASIC program that reads DATA sta tements and 
then POKEs the numbers in to memory, 

Some of these " BASIC loaders" will use a 
checks II III to see if yo u've typed the numbers co r
rec tly , The simples t checksum is just the sum of 
all the numbers in the DATA statements , If yo u 
make an erro r, yo ur checksum will not match up 
with the tota l. Some programmers make yo ur 
task easier by including checksums eve ry few 
lines, so you can locate your erro rs more easily , 

Now, MLX comes to the rescue , MLX is a 
grea t way to enter all those long machine language 
programs with a minimum of fu ss , MLX lets yo u 
enter the numbers from a specia l lis t that looks 
similar to DATA s tatements , It checks yo ur typing 
on a line-by-Iine basis, It won' t le t you ente r ill egal 
characters w hen yo u should be typing numbers , 
It won' t let yo u enter numbers g rea ter than 255, It 
wi ll prevent you from ente ring the numbers on 
the w rong line , In short, MLX will make proof
read ing obsolete , 

Tape Or Disk Copies 
In addition , MLX will generate a ready- to-use 
copy o f yo ur mac hine language program on tape 
or d isk, You ca n then use the LOAD command to 
read the prog ram into the compute r, jus t like a 
BASIC program, Specifica lly, you enter: 

LOAD " program name",l ,l (for tape) 
or 

LOAD "program namc",B, l (for disk) 

To start the program, yo u need to enter a SYS 
command tha t transfers control from BASIC to 
your machine language program , The starting 
SYS will always be given in the a rticl e w hich 
presents the machine language program in MLX 
fornlat. 

USing MLX 
Type in and SA VE MLX (you' ll wa nt to use it in 
the future), When you' re ready to type in the 
machine language program, RUN MLX, MLX will 
ask you for two numbers: the starting address 
and the end ing address, 

You' ll then ge t a prompt showing the 
specifi ed s ta rti ng address , 

The prompt is the current line you are en
tering from the MLX-format listi ng, Each line is 
six numbers plus a checksum, If you enter any of 
the six numbers wrong, o r enter the checksum 
wrong, the 64 w ill sound a buzzer and prompt 
you to reenter the entire li ne , If you enter the line 
correctly, a pleasant bell tone will sound and yo u 
may go on to ente r the nex t line, 

A Special Editor 
You a re not using the normal Commodore 64 
BASIC editor with MLX, For example, it will only 
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accept numbers as input. If you need to make a

correction, press the INST/DEL key; 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

will automatically print the comma and go on to

accept the next number in the line. If you enter

less than three digits, you can press either the

comma, space bar, or RETURN key to advance to

the next number. The checksum will automatically

appear in inverse video.

MLX is an extremely easy way to enter long

listings. With the audio cues provided, you don't

even have to look at the screen if you're a touch-

typist.

Done At Last!

When you get through typing, assuming you

type your machine language program all in one

session, you can then save the completed and

bug-free program to tape or disk. Follow the in

structions displayed on the screen. If you get any

error messages while saving, you probably have a

bad disk, or the disk was full, or you made a typo

when entering the MLX program. (MLX can't

check itself.)

Command Control
What if you don't want to enter the whole program

in one sitting? MLX lets you enter as much as you

want, save the completed portion, and then reload

your work from tape or disk when you want to

continue. MLX recognizes these few commands:

SHIFT-S: Save

SHIFT-L: Load

SHIFT-N: New Address

SHIFT-D: Display

Hold down SHIFT while you press the ap

propriate key. You will jump out of the line you've

been typing, so I recommend you do it at a new

prompt. Use the Save command to store what

you've been working on. It will write the tape or

disk file as if you've finished. Remember what

address you stop on. The next time you RUN

MLX, answer all the prompts as you did before,

then insert the disk or tape containing the stored

file. When you get to the entry prompt, press

SHIFT-L to reload the file into memory. You'll

then use the New Address command (SHIFT-N)

to resume typing.

New Address And Display

After you press SHIFT-N, enter the address where

you previously stopped. The prompt will change,

and 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

checksums won't match up. You can use the Dis

play command to display a section of your typing.
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Atter you press SHIFT-D, enter two addresses

within the line number range of the listing. You

can stop the display by pressing any key.

Tricky Stuff
The special commands may seem a little confus

ing, but as you work with MLX, they will become

valuable. For example, what if you forgot where

you stopped typing? Use the Display command

to scan memory from the beginning to the end of

the program. When you reach the end of your

typing, the lines will contain a random pattern of

numbers. When you see the end of your typing,

press any key to stop the listing. Use the New

Address command to continue typing from the

proper location.

You can use the Save and Load commands to

make copies of the completed machine language

program. Use the Load command to reload the

program from tape or disk, then insert a new tape

or disk and use the Save command to create a

new copy-

One quirk about tapes made with the MLX

Save command: When you load them, the message

"FOUND program" may appear twice. The tape

will load just fine, however.

Programmers will find MLX to be an inter

esting program which protects the user from most

typing mistakes. Some screen formatting tech

niques are also used. Most interesting is the use

of ROM Kernal routines for LOADing and SAVE-

ing blocks of memory. To use these routines, just

POKE the starting address (low byte/high byte)

into memory locations 251 and 252 and POKE

the ending address into locations 254 and 255.

Any error code for the SAVE or LOAD can be

found in location 253 (an error would be a code

less than ten).

Be sure to save MLX; it will be used for future

applications in COMPUTE! Magazine, COMPUTED

GAZETTE, and COMPUTE! Books.

Machine Language Editor (MLX)

100 PRINT"{CLR}ECYNj";CHR$(142);CHR$(8);:

POKE53281,1:POKE53280,1

101 POKE 788,52:REM DISABLE RUN/STOP

110 PRINT"ERVSj{40 SPACES}";

120 PRINT"ERVS)jl5 SPACES]{RIGHT}{OFF}
g*^£{RVS}{RIGHT] {RIGHT]{2 SPACES}

E * 3TOFF} E * ^ £ {RVS}£{RVS}

{13 SPACES}71';

130 PRINT"{RVS]{15 SPACES][RIGHT] %G%

{RIGHT] {2 RIGHT} {OFF}£{RVS}££*3

[OFF]£*3[RVS}{13 SPACEST";

140 PRINT"{RVS}[40 SPACES}"

200 PRINT"[2 DOWN}[PUR][BLK][3 SPACESjA F
AILSAFE MACHINE LANGUAGE EDITOR

[5 DOWN}"

210 PRINT"£53(2 UPjSTARTING ADDRESS?

{8 SPACES]{9 LEFT}";:INPUTS

215 F=1-F:CS=CHR$(31+119*F)

2 20 IFS<256OR{S>40960ANDS<49152)ORS>

THENGOSUB3000:GOTO210

accept numbers as input. If you need to make a 
correction, press the INST/DEL key; the entire 
number is dele ted . You can press it as many times 
as necessary, back to the start of the line. If you 
ente r three-digit numbers as listed , the computer 
wi ll automatica lly print the comma and go on to 
accept the next number in the line. If you ente r 
less than three digits, you ca n press either the 
comma, space bar, or RETURN key to ad va nce to 
the next number. The checksum will automatica lly 
appear in inve rse video . 

MLX is an ex tremely easy way to enter lo ng 
listings. With the audio cues provided, yo u don ' t 
even have to look at the screen if you' re a touch
typist. 

Done At Last! 
When you ge t through typing, assuming you 
type your machine language program all in one 
session, you can then save the completed and 
bug-free program to tape or disk. Follow the in
s tructions displayed on the sc reen. If yo u ge t any 
error messages whi le saving, you probably ha ve a 
bad disk, or the di sk was full, or you made a typo 
w hen entering the MLX program. (MLX ca n't 
check itself.) 

Command Control 
What if you don' t want to enter the whole program 
in one sitting? MLX lets you en ter as much as you 
want, save the completed portion, and then reload 
your work from tape or disk when you want to 
con tinue. MLX recognizes these few commands: 

SH IFT-S: Save 
SH IFT-L: Load 
SH IFT-N: New Add ress 
SH IFT-D: Display 

Hold down SH I FT whi le yo u press the a p
propriate key. You wi ll jump out of the line you've 
been typing, so I recommend you do it at a new 
prompt. Use the Save command to store w hat 
you've been wo rking on. It will write the tape or 
di sk fi le as if yo u' ve finished. Remember w ha t 
address you s top on . The next time you RU N 
MLX, answer a ll the prompts as you did before, 
then insert the disk or tape con taining the stored 
file. When you ge t to the entry prompt, press 
SHIFT-L to reload the file into memory. You' ll 
then use the New Address command (SH IFT-N) 
to resume typing. 

New Address And Display 
After you press SHIFT-N, enter the address where 
you previously s topped . The p rompt w ill cha nge, 
and you can then continue typing. Always en ter 
a New Address that matches up with one of the 
li ne numbers in the special listing, or else the 
checksums won't match up. You can use the Dis
play command to d isplay a section of your typ ing. 
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After you press SHIFT-D, enter two addresses 
within the line number range of the listing. You 
can stop the di sp lay by pressing any key. 

Tricky Stuff 
The specia l commands may seem a little confus
ing, but as you work with MLX, they wil l become 
va luable. For example; w hat if you forgot w here 
you s topped typing? Use the Display command 
to scan memory from the beginning to the end of 
the program. When you reach the end of your 
typing, the lines wiI l contain a random pattern of 
numbers. When you see the end of yo ur typing, 
press any key to stop the listing. Use the New 
Address command to continue typing from the 
proper location. 

You can use the Save and Load commands to 
make copies of the completed mach ine language 
program. Use the Load command to reload the 
program from tape or disk, then insert a new tape 
or disk and use the Save command to crea te a 
new copy. 

One quirk abo ut tapes made wi th the MLX 
Save command: When you load them, the message 
"FOUND program" may appea r twice . The tape 
will load just fine, however. 

Programmers will fi nd MLX to be an inter
es ting program which protects the use r from mos t 
typing mista kes. Some sc reen formatting tech
niques are a lso used. Most interesting is the use 
of ROM Kerna l routines for LOADing and SAVE
ing blocks of memory. To use these routines, just 
POKE the s tarting address (low byte/h igh byte) 
into memory loca ti ons 251 and 252 and POKE 
the ending address into locations 254 and 255 . 
Any error code for the SA VE or LOAD can be 
found in loca tion 253 (an error wo uld be a code 
less than ten) . 

Be sure to save MLX; it w ill be used for future 
applications in COMPUTE! Magazine, COM PUTE!'s 
GAZETTE, and COMPUTE! Books. 
Machine Language Editor (MLX) 
100 PRINT " (CLR] ( CYN ] " ;CHR$(142) ; CHR$(8) ; : 

POKE53281 ,1 :POKE53280 , 1 
101 POKE 7BB, 52 : REM DISABLE RUN / STOP 
110 PRINT"(RVS](40 SPACES]"; 
120 PRINT" (RVS] (15 SPACES] (RIGHT](OFF] 

g*~£(RVS](RIGHT] (RIGHT](2 SPACES] 
g*~TOFF]g*~£(RVS]£(RVS] 
(13 SPACES]~; -

130 PRINT"(RVS] (15 SPACES] (RIGHT] gG~ 
(RIGHT] (2 RIGHT] (OFF]£(RVS]£g*~ 
( oFF H*~(Rvsl (13 SPACEST"; -

140 PRINT" (RVS] (40 SPACES]" 
200 PRINT" (2 DOWN] (PUR] ( BLK] (3 SPACES]A F 

AILSAFE MACH I NE LANGUAGE EDI TOR 
(5 DOWN]" 

210 PRINT" g5H 2 UP] STARTING ADDRESS? 
(8 SPACES] (9 LEFT] " ; : INPUTS 

21 5 F=1-F : C$=CHR$(31+11 9*F) 
220 IFS<2560R(S>40960ANDS<49152 ) ORS>53247 

THENGOSUB3000 : GOT0210 



225 PRINT:PRINT:PRINT

230 PRINT"g53[2 UP}ENDING ADDRESS?

{8 SPACES]{9 LEFT}";:INPUTE:F=1-F:C?=
CHR$(31+119*F)

240 IFE<256OR(E>40960ANDE<49152)ORE>53247

THENGOSUB3000:GOTO230

250 IFE<STHENPRINTC$;"{RVSjENDING < START

[2 SPACES}":GOSUB1000:GOTO 230
260 PRINT:PRINT:PRINT

300 PRINT"(CLR}"rCHR$(l4):AD=S:POKEV+21,0

310 PRINTRIGHT$("0000"+MID$(STR$(AD),2),5

);":";:FORJ=1T06

320 GOSUB570:IFN=-1THENJ=J+N:GOTO320

390 IFN=-211THEN 710

400 IFN=-204THEN 790

410 IFN=-206THENPRINT:INPUT"[DOWNjENTER N
EW ADDRESS";ZZ

415 IFN=-206THENIFZZ<SORZZ>ETHENPRINT"

[RVS}OUT OF RANGE":GOSUB1000:GOTO410

417 IFN=-206THENAD=ZZ:PRINT:GOTO310

420 IF NO-196 THEN 480

430 PRINT:INPUT"DISPLAY:FROM";F:PRINT,"TO

";:INPUTT

440 IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS

T";S;"{LEFT}, NOT MORE THAN";ETGOTO43

0

450 FORI=FTOTSTEP6:PRINT:PRINTRIGHT$("000

0"+MID?(STR$(I),2),5);":";

451 FORK=0TO5:N=PEEK(I+K):PRINTRIGHT$("00

"+MID$(STR?(N),2),3); \ ";

460 GETA$:IFA$ >""THENPRINT:PRINT:GOTO310

470 NEXTK:PRINTCHR$(20);:NEXTI:PRINT:PRIN

T:GOTO310

480 IFN<0 THEN PRINT:GOTO310

490 A(J)=N:NEXTJ

500 CKSUM=AD-INT(AD/2 56)*256:FORI=1TO6:CK

SUM=(CKSUM+A(I))AND2 55:NEXT

510 PRINTCHR$(18);:GOSUB570:PRINTCHR$(20)
515 IFN=CKSUMTHEN530

520 PRINT:PRINT"LINE ENTERED WRONG : RE-E

NTER":PRINT:GOSUB1000:GOTO310

530 GOSUB2000

540 FORI=1TO6:POKEAD+I-1,A(I):NEXT:POKE54

272,0:POKE54273,0

550 AD=AD+6:IF AD<E THEN 310

560 GOTO 710

5 70 N=0:Z=0

580 PRINT"g+E";

581 GETA$:IFA$=""THEN581

585 PRINTCHR?(20);:A=ASC(A$):IFA=13ORA=44

ORA=32THEN670

590 IFA>128THENN=-A:RETURN

600 IFA<>20 THEN 630

610 GOSUB690:IFI=1ANDT=44THENN=-1:PRINT"

{LEFT} {LEFT}";:GOTO690
620 GOTO570

630 IFA<48ORA>57THEN580

640 PRINTA?;:N=N*10+A-48

650 IFN>255 THEN A=20:GOSUB1000:GOTO600

660 Z=Z+1:IFZ<3THEN580

670 IFZ=0THENGOSUB1000:GOTO570

680 PRINT",";:RETURN

690 S%=PEEK(209)+256*PEEK(210)+PEEK{211)
691 FORI=1TO3:T=PEEK(S%-I)

695 IFT<>44ANDT<>58THENPOKES%-I/32:NEXT
700 PRINTLEFT$("{3 LEFT}",1-1);:RETURN

710 PRINT"{CLR}{RVS]*** SAVE ***{3 DOWN]"
720 INPUT"{DOWN} FILENAME";F$

730 PRINT:PRINT"{2 DOWN}{RVS]T{OFF]APE OR
{RVS]D{OFF}ISK: (T/D)"

740 GETA$:IFA$<>"T"ANDA$<>"D"THEN740

750 DV=1-7*(A$="D"):IFDV=8THENF$="0:"+F$

760 T?=F$:ZK=PEEK(53)+256*PEEK(54)-LEN(T$

):POKE782,ZK/256

762 POKE781,ZK-PEEK(782)*256:POKE780,LEN(

T$):SYS65469

763 POKE780,1:POKE781,DV:POKE782,1:SYS654

66

76 5 POKE2 54,S/256:POKE253,S-PEEK(254)*256

:POKE780,253

766 POKE782#E/256:POKE781,E-PEEK(782)*256

:SYS65496

770 IF(PEEK(783)AND1)OR(ST AND191)THEN780

775 PRINT"{DOWNjDONE.":END

780 PRINT" {DOWNjERROR ON j>AVE. {2 SPACES}T

RY AGAIN.":IFDV=1THEN720

781 OPEN15,8,15:INPUT#15,E1$,E2$:PRINTE1$

;E2$:CLOSE15:GOTO7 20

790 PRINT"{CLR]{RVS}*** LOAD ***{2 DOWN}"

800 INPUT"{2 DOWN] FILENAME";F?

810 PRINT:PRINT"[2 DOWN}{RVS}T{OFF}APE OR

{RVS}D{OFF}ISK: (T/£)"

820 GETA$:IFA$<>"TllANDA$o"D"THEN820

830 DV=l-7*tA$="D"):IFDV=8THENF$="0:"+F$

840 T?=F?:ZK=PEEK{53)+256*PEEK(54)-LEN(T?

):POKE782,ZK/256

841 POKE781,ZK-PEEK(782)*2 56:POKE780,LEN{

T5):SYS65469

845 POKE780,1:POKE781,DV:POKE782/1:SYS654

66

850 POKE780,0:SYS65493

860 IF(PEEK(783)AND1)OR(ST AND191)THEN870

865 PRINT"{DOWNJDONE.":GOTO310
870 PRINT"{DOWNJERROR ON LOAD.(2 SPACES}T

RY AGAIN.{DOWN}":IFDV=1THEN800

880 OPEN15,8,15:INPUT#15/E1$,E2$:PRINTE1$

:E2$:CLOSE15:GOTO800

1000 REM BUZZER

1001 POKE54296,15:POKE54277,45:POKE54278,

165

1002 POKE54276,33:POKE 54273,6:POKE54272,

5

1003 FORT=1TO200:NEXT:POKE54276,32:POKE54

2 73,0:POKE542 72,0:RETURN

2000 REM BELL SOUND

2001 POKE54296,15:POKE54277,0:POKE54278,2

47

2002 POKE 54276,17:POKE54273,40:POKE54272

,0
2003 FORT=1TO100:NEXT:POKE54276,16:RETURN

3000 PRINTC$;"{RVS}NOT ZERO PAGE OR ROM":

GOTO1000 ®

Maxell Floppy Disks

The Mini-Disks

with maximum

quality

Dealer inquiries invited. C.O.D's accepted.

Call FREE (800) 235-4137.
PACIFIC EXCHANGES
KM) Foot hi ii Blid

n Lu.« Obi.p>i C^"Wn]

Januarv1984 COMPUTE! 197

225 PRINT:PRINT:PRINT 
230 PRINT"85~[2 UP)ENDING ADDRESS? 

[8 SPACES) [9 LEFT)";:INPUTE:F=l-F:C$= 
CHR$ (3l+119*F) 

240 IFE<2560R(E>40960ANDE<49152)ORE>53247 
THENGOSUB3000:GOT0230 

250 IFE<STHENPRINTC$;"[RVS)ENDING < START 
[2 SPACES)":GOSUB1000:GOTO 230 

260 PRINT:PRINT:PRINT 
300 PRINT"[CLR)";CHR$(14):AD=S:POKEV+21,0 
310 PRINTRIGHT$("0000"+MID$(STR$(AD),2),5 

);":"i:FORJ=lT06 
320 GOSUB570:IFN=-lTHENJ=J+N:GOT0320 
390 IFN=-211THEN 710 
400 IFN=-204THEN 790 
410 IFN=-206THENPRINT:INPUT"[DOWN)ENTER N 

EW ADDRESS"; ZZ -
415 IFN~-206THENIFZZ<SORZZ>ETHENPRINT" 

[RVS)OUT OF RANGE":GOSUB1000:GOT0410 
417 IFN=-206THENAD=ZZ:PRINT:GOT0310 
420 IF N<>-196 THEN 480 
430 PRINT:INPUT"DISPLAY:FROM";F:PRINT,"TO 

" ; : INPUTT - - -
440 IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS 

T";S;"{LEFT), NOT MORE THAN";E:GOT043 
o 

450 FORI=FTOTSTEP6:PRINT:PRINTRIGHT$("000 
0"+MID$(STR$(I),2),5);":"; 

451 FORK=0T05 :N=PEEK(I+K ) :PRINTRIGHT$("00 
"+MID$(STR$(N),2),3);","; 

460 GETA$:IFA$>""THENPRINT:PRINT:GOT0310 
470 NEXTK:PRINTCHR$(20);:NEXTI:PRINT:PRIN 

T:GOT0310 
480 IFN<0 THEN PRINT:GOT0310 
490 A(J)=N:NEXTJ 
500 CKSUM=AD-INT(AD/ 256)*256:FORI=lT06:CK 

SUM=(CKSUM+A(I))AND255:NEXT 
510 PRINTCHR$(18);:GOSUB570:PRINTCHR$(20) 
515 IFN=CKSUMTHEN530 
520 PRINT :PRINT"LINE ENTERED WRONG: RE-E 

NTER":PRINT:GOSUBI000:GOT0310 
530 GOSUB2000 
540 FORI=lT06:POKEAD+I-l,A(I):NEXT:POKE54 

272,0:POKE54273,0 
550 AD=AD+6:IF AD<E THEN 310 
560 GOTO 710 
570 N=0:Z=0 
580 PRINT"8+~"; 
581 GETA$:IFA$=""THEN581 
585 PRINTCHR$(20);:A=ASC(A$):IFA=130RA=44 

ORA=32THEN670 
590 IFA>128THENN=-A:RETURN 
600 IFA<>20 THEN 630 
610 GOSUB690 :IFI=lANDT=44THENN=-1:PRINT" 

(LEFT) (LEFT ) ";:GOT0690 
620 GOT0570 
630 IFA<480RA>57THEN580 
640 PRINTA$;:N=N*10+A-48 
650 IFN>255 THEN A=20:GOSUB1000:GOT0600 
660 Z=Z+1:IFZ<3THEN580 
670 IFZ=0THENGOSUB1000:GOT0570 
680 PRINT",";:RETURN 
690 S%=PEEK(209)+256*PEEK (2 10)+PEEK(21 1) 
691 FORI=lT03:T=PEEK(S%-I) 
695 IFT<>44ANDT<>58THENPOKES%-I,32:NEXT 
700 PRINTLEFT$("{3 LEFT)",I-l);:RETURN 
710 PRINT"{CLR) (RVS)*** SAVE ***{3 DOWN)" 
720 INPUT"{DOWN) FILENAME";F$ 
730 PRINT:PRINT"{2 DOWN) {RVS)T{OFF)APE OR 

(RVS)Q{OFF)ISK: (! /Q) " -

740 GETA$: IFA$ <> "T" ANDA$ <> "D"THEN740 
750 DV=1-7*(A$="D"):IFDV=8THENF$="0:"+F$ 
760 T$=F$:ZK=PEEK(53)+256*PEEK(54)-LEN(T$ 

):POKE782,ZK/ 256 
762 POKE781,ZK-PEEK(782)*256:POKE780,LEN( 

T$) :SYS65469 
763 POKE780,1:POKE781,DV:POKE782,1:SYS654 

66 
765 POKE254,S/ 256:POKE253,S-PEEK(254)*256 

: POKE780 ,253 
766 POKE782,E/ 256:POKE781,E-PEEK(782)*256 

:SYS65496 
770 IF(PEEK(783) ANDl ) OR(ST AND191)THEN780 
775 PRINT"{DOWN)DONE,":END 
780 PRINT"{DOWN)ERROR ON SAVE,{2 SPACES)T 

RY AGAIN,": IPDV=l THEN720 -
781 OPEN15,8,15:INPUT#15,El$,E2$:PRINTEl$ 

;E2$:CLOSE15:GOT0720 
790 PRINT"{CLRj{RVS)*** LOAD ***{2 DOWN)" 
800 INPUT"{2 DOWN) FILENAME";F$ 
8H! PRINT:PRINT" {2 DOWNj{RVS)T{OFF)APE OR 

(RVS)D{OFF)ISK: (T/D)" -
820 GETA$: IFA$ <> "T" ANDA$<>" D"THEN820 
830 DV=1-7*(A$="D"):IFDV=8THENF$="0:"+F$ 
840 T$=F$:ZK=PEEK(53)+256*PEEK(54)-LEN(T$ 

):POKE782,ZK/256 
841 POKE781,ZK-PEEK(782)*256:POKE780,LEN( 

T$) :SYS65469 
845 POKE780,1:POKE781,DV:POKE782,1:SYS654 

66 
850 POKE780,0:SYS65493 
860 IF(PEEK(7 83)ANDl )OR(ST AND19 1)THEN870 
865 PRINT"{DOWN)DONE,":GOT0310 
870 PRINT" {DOWN)1'!RROR ON LOAD, {2 SPACES)T 

RY AGAIN. (DOWN)" : IFDV~l THEN800 -
880 OPEN15,8,15:INPUT#15,El$,E2$:PRINTEl$ 

;E2$:CLOSE15:GOT0800 
1000 REM BUZZER 
1001 POKE54296,15:POKE54277,45:POKE54278, 

165 
1002 POKE54276,33:POKE 54273,6:POKE54272, 

5 
1003 FORT=lT0200:NEXT:POKE54276,32:POKE54 

273,0:POKE54272,0:RETURN 
2000 REM BELL SOUND 
2001 POKE54296,15:POKE54277,0:POKE54278,2 

47 
2002 POKE 54276,17:POKE54273,40:POKE54272 

,0 
2003 FORT=lT0100:NEXT:POKE54276,16:RETURN 
3000 PRINTC$;"[RVS)NOT ZERO PAGE OR ROM": 

GOT01000 © 

Maxell Floppy Disks 
T~e Mini-~isks ~ .. . rl' -l 
WIth maximum I· " ~-.-
quality ,--'-
Dealer inquiries invited. CO. D's accepted. 

i1j 
Call FREE (800) 235-41 37. 

~ PACIFlC EXCHANGES 
lUll f oo,h,n Blo.d ...-
':>on LuI' QI,,,P" CA" '~ "! I 
In edl r . I!(I'OI Hn '>"t·:'" , ', .. , I MutI .. Cord I ~ 
111" '>1,>.: , -11117 . .-/ ~ ~ 
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CAPUTE!
Modifications Or Corrections To Previous Articles

Modem Save And Download For The VIC-20

For Program 1 of this telecommunications utility

from the November 1983 issue (p. 215) to run prop

erly, the following line must be changed:

40 CK=0: FOR A=10496 TO 10751: READ D: CK

=CK+D: POKE A,D: NEXT A

In Program 2, line 190 should read THEN 220

instead of THEN 210.

The Filer For Tl

The program in "The Beginner's Page" (October

1983, p. 32) will not run in standard TI console

BASIC. In console BASIC there can be only one

statement per line, and the THEN in IF-THEN

statements can be followed only by a line number.

Also, TI BASIC requires that spaces be left be

tween BASIC commands and variables. The

GETKS in line 30 must be replaced on the TI with

an appropriate CALL KEY command.

Moving Maze For The 64

When "Shuttle Escape," the 64 version of this

game from the October 1983 issue (Program 3, p.

82), is run for the first time, the program will stop

with an ILLEGAL QUANTITY ERROR IN 500

message. If you then hit the RUN/STOP and RE

STORE keys and run the program again, it will

function properly. To prevent this error message,

make the following changes:

10020 CK=CK+A:POKE I,A:1=1+1:GOTO 10005

10025 IF CK<>34430 THEN PRINT "DATA ERROR

IN LINES 10030-11120":STOP

50040 CS=CS+A:POKE I,A:1=1+1:GOTO 50010

50045 IF CS<>188431 THEN PRINT "DATA ERRO

R IN LINES 50050-52010":STOP

Spelling Quiz For VIC

To prevent a BAD SUBSCRIPT ERROR IN 165

message when this program from the October

1983 issue (p. 127) is run, change the DIMension

of W$(20) in line 10 to W$(21).

Runway 180 For TI

As presented, this game from the October 1983

issue (p. 208) requires that the ALPHA LOCK key

be down to read the instructions. Since this key

must be up to use the joystick in the game, Gordon

Millham suggests the following changes so that

ALPHA LOCK can be left up throughout the pro

gram: Change the value for K to 103 in line 190

and to 105 in line 200, and change the word ON
in line 210 to OFF. He also suggests the following

198 COMPUTE! January1984

additional line, which creates a delay so that you

ean admire your skill when you land the plane

successfully.

1895 FOR DELAY=1 TO 800 NEXT DELAY

Also in this program, note the stray zero al

the end of line 1850. That line should end with

GOTO 1870.

High Speed Mazer For The 64

In the "Munchmaze" game (Program 6) with this

article (October 1983, p. 254), there is a spurious

question mark in line 13752 which should be re

moved. Since this game is written entirely in

machine language, any errors in the DATA lines

will prevent it from functioning properly.

Protector For The 64

In the table for this VIC-20 article from the October

1983 issue (p. 272), several values for disabling

certain functions on the 64 were given. In particu

lar, the article stated that POKE 808,225 could be

used to disable STOP, RESTORE, and LIST on

the 64. This works for most programs, but could

cause problems since it scrambles the value in the

jiffy clock. A safer way is to POKE 808,234. If you

wish to disable only the STOP key, you can use

POKE 808,239. ®

.-M
Copy Atari 400/800 Cartridges to Disk

and run them from a Menu

ATARI CARTRIDGE-TO-DISK COPY SYSTEM $69*
Suporcan lets you copy /1<VV cartridge for trie Atari 400.'800 to diskette, and !r run .1 In

njoy t

mputer. Each cartridge copwd Ov Supe'can funcswapping cartridges in and out of you'

■■"- the original sett-booting, etc.

Supercan includes COPV ROUTINE ■ Dumps the contents of the cartridge to a diskette [up to 9
cartridges will fit on one disk I

MENU ROUTINE ■ AulO loading menu prompts user fo' a OlVFVeystroko selection

o( any cartridge on the duk.
CARTRIDGE ■ 'Tricks'1 the computer mio thinking that the original "protected"

cartridge has been inserted.

To date there riave Been no n'oolems duplicating and running all of the protected wnrtdflM ihui WB
know of. However FRONTRUNNER cannot guarantee the operation of all future cairidgos.

Supercart is user-friendly and simple to use. PIRATES TAKE NOTE: SUPERCART Is rot intended for
illeaal copying and/or distribution of copyrighted software . . .Sorry"1

SYSTEM REQUIREMENTS:

Atari 400 or 800 Computer ■ 4BK Memory One Disk Drive

Available at your computer store ordrect from FRONTRUNNER. DtAlER INQUIRIES ENCOuFiifif t!
TOLL FREE ORDER LINE: 124 Mrs 1-«00-»«-47BO/ln Nevada O' lor questions Call: (7011 J86-WO0

Include S3.60 (S7.S0 Fotoign orders! fo> snipping

FRONTRUNNEH COMPUTER INDUSTRIES

316 California Ave , Suita »J12. Reno. Nnvadu 89509 (702) 786 4KB
Others Ma*e Claims SUPERCART makes copies"!

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 LuisObispo. CA

93401. (InCal call

(805)543-1037)

CAPUTE! 
Modltlcatlons Or CorrectIOns To PrevIous Articles 

Modem Save And Download For The VIC-20 
For Program 1 of thi s telecommunications utility 
from the November 1983 issue (p . 21 5) to run pro p
erl y, the fo llowing line must be changed: 

40 CK=0: FOR A=10496 TO 10751: REA D D: CK 
=CK+D: POKE A,D: NEXT A 

In Program 2, line 190 should read THEN 220 
instead ofTHEN 210. 

The Filer For TI 
The program in "The Beginner' s Page" (October 
1983, p. 32) will not run in standard TI console 
BASIC. In console BASIC there can be only one 
statement per line, and the THEN in IF-THEN 
statements can be followed only by a line number. 
Also, TI BASIC requires that spaces be left be
tween BASIC commands and variables. The 
GETK$ in line 30 must be replaced on the TI with 
an appropria te CALL KEY command. 

Moving Maze For The 64 
When "Shuttle Escape, " the 64 ve rsion of this 
game from the October 1983 issue (Program 3, p. 
82) , is run for the first time, the program will s top 
with an ILLEGAL QUANTITY ERROR IN 500 
message. If you then hit the RUN/STOP and RE
STORE keys and run the program again, it will 
function properly. To prevent this error message, 
make the following changes: 

10020 CK=CK+A:POKE I, A: I =I+1:GOTO 10005 
10025 I F CK<>3 4430 THEN PRI NT " DATA ERROR 

IN LINES 100 30-1 1120 ":STOP 
50040 CS=CS+A:POKE I,A: I = I+1: GOTO 50010 
50045 I F CS<>1 8843 1 THEN PRINT "DATA ERRO 

R IN LINES 50050- 52010 ":STOP 

Spelling Quiz For VIC 
To prevent a BAD SUBSCRIPT ERRO R IN 165 
message when this program from the October 
1983 issue (p. 127) is run, change the DiMension 
of W$(20) in line 10 to W$(21). 

Runway 180 For TI 
As presented , this game from the October 1983 
issue (p. 208) requires that the ALPHA LOCK key 
be down to read the ins tructions. Since this key 
must be up to use the joystick in the game, Gordon 
Millham suggests the following changes so that 
ALPHA LOCK can be left up th roughout the pro
gram: Change the va lue fo r K to 103 in line 190 
and to 105 in line 200, and change the word ON 
in line 210 to OFF. He also suggests the following 
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additional line, which crea tes a delay so that yo u 
c-a n admire your sk ill when yo u land the plane 
successfull y. 

1895 FOR DELAY=1 TO 800 :: NEXT DELAY 

Also in thi s program, note the stray zero at 
the end of line 1850. Tha t line should end with 
GOTO 1870. 

High Speed Mazer For The 64 
In the " Munch maze" ga me (Program 6) with this 
article (October 1983, p. 254), there is a spurious 
question mark in line 13752 which should be re
moved. Since this game is written entirely in 
machine language, any errors in the DATA lines 
will prevent it from functi oning prope rly. 

Protector For The 64 
In the table for this VIC-20 article fro m the October 
1983 issue (p . 272), several values for disabling 
ce rtain functions on the 64 were given. In pa rticu
lar, the article stated that POKE 808,225 could be 
used to disable STOP, RESTORE, and LIST on 
the 64. This works for most programs, but could 
cause problems since it scrambles the value in the 
jiffy clock. A safer way is to POKE 808,234. If you 
wish to disable only the STOP key , you can use 
POKE 808,239. © 
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- ·r"'\' 
Copy At ari 400/ 800 Cartridge. to Di . ... 

and run them from a Menu 

~'. ,.r @"iWV" 
ATARI CARTRIDGE-TO-DISK COPY SYSTEM $69" 

Supercan .. ,. you copy ANYClIJ1 ridg~ 1o, the Ala" 4001800 to dtSke u t, Ind 'l\efealter ,un it hom YOUI 
disl< drive. Er10v the tonvonoence of select"'ll YOY' t8VQrire g.met from . "menu "",~n " t~ 'I>e' 'hln 
Iwa:>"""9 cartridOef; in ,nd out "f you. compUter . Eaer. canricltteeoc>oe<lbv Supercan funchon. ,,,~ctly 

~·:~~~-",,;~o~'~'ue;:'NE . Dumps the conlon", ot 'lle ca"''''lIe to a dos~elle tUI> to 9 
car'lriOges wiI ", on ..... ",.k I 
MENU ROUTINE - AutO IoadIflQ menu ptOmOtl uH' lor . O"'E~el'wo~e Mlett_ 
01 .nv ~n"<%Ie On tile "'~ ' 
CAATAIDGE . · 1"rIc~.·· llIe tOml>Ute, into 111",~"'lI 'Millie 0I9n.1 "IItOIIlC:I""" 
csnrldge 1>1., OMn 0I\Mf"t""'. • 

To !late lI,e,. hive OM" no PlobIeml duplicl1tnll and ,unnong a. 01111. litO ' ''''' '''' c,n'H:lllet ' hal we 
know of. Howe.lI< . FRONTAUNNEA unnol gu ... nt"" tile ape'8uon ol.~ fulll,e csruidgfl. 
Supe<~n II ....... friendlv and .. mple to uH. P1RAT£S TAK£ NOT£ : SUPEACART <$ fIOt ""ended IOf 
rllegal copyi,,~ 'ndlo' dosUibution of copV,ighl"" ..,ftwa,e ... So,ry lll 

SVST£ M R£ o.UIR £MENTS : 
A"" 400 Of BOO Comourer f 481; M""""" I 0 ... ()q.l 0,,,,,, 

Availlble ,I VOl" COrnt)Ulet Ilore 0' If_eel I,om FRONTRUNNER DEALER I\lQUIAIES ENCOURl,GEO 
TOll FREt: ORDEA LINE: (24 H .... I 1~7I01I" Nevadl or lor Q"""tions c..1: f102J 716-4IlOO 
Per_I <;hecla dow 2·3 ~ 10 til, •• M I C .ntI VIS A 110:1010<1 
Inclulle $3.50 IH.50 Fo,-'gn Ofd,,,1 10' 1IIrollirlg 
FRONTRUNN ER CO MPUTER INDUSTAI£S 
316 Cali/o,n;. Ave . SU I" 11' 2. Aeno. Nev.da 89509 • 17021 J8Ei.4OC(I 

0''''',. Mike CI.J"".. SUPERCART rNlel (OPIfII II/ 
AT AAI IS a ",<Iema,\ of Wa,M"! eonv..unic.lllOllI. 11lI' . 

wabasH 
When it comes to Flexible Disks, 

nobody does it better than Wabash . 

MasterCard. Visa Accepted. 
Cal1Free: (8001235·4137 

PACIFIC 
EXCHANGES 

100 Foothill Blud. 
San Luis Obispo. CA 
93401. lin Cal. call 
(805) 543·1037) 


