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'NEVER

MORE THAN JUSTANOTHER PRETTY FACE
Says who? Says ANSI.

Specifically, subcommittee X3B8 of the American

National Standards Institute (ANSI) says so. The fact

is all Elephant™ floppies meet or exceed the specs

required to meet or exceed all their standards.

But just who is "subcommittee X3B8" to issue such

pronouncements?

They're a group of people representing a large,

well-balanced cross section of disciplines—from

academia, government agencies, and the computer

industry. People from places like IBM, Hewlett-Packard,

3M, Lawrence Livermore Labs, The U.S. Department

of Defense, Honeywell and The Association of Com

puter Programmers and Analysts. In short, it's a bunch

of high-caliber nitpickers whose mission, it seems, in

order to make better disks for consumers, is also to

make life miserable for everyone in the disk-making

business.

How? By gathering together periodically (often,

one suspects, under the full moon) to concoct more

and more rules to increase the quality of flexible

disks. Their most recent rule book runs over 20 single-

spaced pages—listing, and insisting upon—hundreds

upon hundreds of standards a disk must meet in

order to be blessed by ANSI. (And thereby be taken

seriously by people who take disks seriously.)

In fact, if you'd like a copy of this formidable docu

ment, for free, just let us know and we'll send you

one. Because once you know what it takes to make

an Elephant for ANSI...

We think you'll want us to make some Elephants

for you.

ELEPHANT. HEAVY DUTY DISKS.
For a free poster-size portrait of our powerful pachyderm, please write us.

Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021
Call: toll-free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624.



IF YOU'RE WAITING FOR THE
PRICE OF WORD PROCESSORS
TO FALL WITHIN REASON.

Everyone expected it would happen

sooner or later.. .with

it already has! Now all the marvelous

benefits of expensive and advanced

word processing systems are available

on Commodore computers, America's

largest selling computer line. WordPro

PLUS, when combined with the new 80

column CBM 8032, creates a word pro

cessing system comparable to virtually

any other top quality word processor

available—but at savings of thousands

of dollars!

New, low cost computer technology is

now available at a fraction of what you

would expect to pay. This technology

allowed Commodore to introduce the

new and revolutionary CBM 8032

Computer.

WordPro PLUS turns this new CBM

8032 Computer into a sophisticated,

time saving word processing tool. With"

WordPro PLUS, documents are dis

played on the computer's screen. Edit

ing and last minute revisions are simple

and easy. No more lengthy re-typing

sessions. Letters and documents are

easily re-called from memory storage

for editing or printing with final drafts

printed perfectly at over five hundred

words per minute!

Our nationwide team of professional

dealers will show you how your office

will benefit by using WordPro PLUS. At

a price far less than you realize.

Invest in your office's future...

Invest in

Call us today for the name of the

WordPro PLUS dealer nearest you.

Professional Software Inc.

51 Fremont Street

Needham, MA 02194

(617)444-5224

TELEX: 95 1579

TM WordPro is a Registered Trademark of Prolessional Software. Inc. WordPro was written by Steve Punter.
AH specilicaiions subject 10 change without notice.



Introducing SnooperTroops
detective series.

Educational games that turn ordinary

homes into Sherlock homes.

Where can you find educational

games that your kids will really enjoy

playing?

Elementary, my dear Watson, from

Spinnaker.

Our Snooper Troops detective games

are fun, exciting and challenging. And

best of all, they have real educational

value. 5o while your kids are having

fun, they're learning.

As a Snooper Trooper, your child

will have a great time solving the

mysteries. But it will take some

daring detective work. They'll

have to question suspects, talk to

mysterious agents, and even search

dark houses to uncover clues.

The Snooper Troops programs are

compatible with

/*-■

Apple,® IBM® and

Atari® computers and

provide your kids with everything they

need: a 5noopMobile, a wrist radio, a

SnoopNet computer, a camera for taking

Snoopshots and even a notebook for

keeping track of information.

Snooper Troops detective games help

your children learn to take notes, draw

maps, organize and classify information

and they help develop vocabulary and

reasoning skills. All while your kids are

having a good time.

So if you want to find educational

games that are really fun, here's

a clue: Snooper Troops games are

available at your local software

store, or by writing to: Spinnaker

Software, 215 FirstStreet Cam

bridge, MA 02142.

© Spinnaker 5o!wafe Corp. 1982



Spinnaker's early learning
games will help makeyour children
as smart as you tell everyone they are.

Your Kids are pretty smart

After all, they're your kids.

5pinnaker can help make them even

smarter. With a line of educational software

that kids love to play.

Spinnaker games make the computer

screen come to life with full color graphics

and sound. And they're fun. Lots of fun. But

they also have real educational value.

Some of our games help exercise your

child's creativity. Others improve memory

and concentration. While others help to

improve your child'5 writing, vocabulary,

and spelling skills.

And every 5pinnaker game provides

familiarity with the computer and helps your

children feel friendly with the computer.

Even if they've never used a comput

er before.

And Spinnaker games are compati

ble with the most popular computers:

Apple,® Atari® and IBM®

Our newest game, KinderComp"1

(Ages 3-8) is a collection of learn
ing exercises presented in a fun

and exciting manner

Rhymes and Riddles™

(Ages 4-9) is a letter guess

ing game featuring kids'

favorite riddles, famous say

ings and nursery rhymes.

Story Machine™ (Ages

5-9) lets children write their

own stories and see them

come to life on the screen.

And PACEMAKER™ lets your

children create their own funny

faces and make them wink, smile,

wiggle ears (not your kids' ears,

the ears on the screen), etc.

And we're intro

ducing new games

all the time.

5o look for Spinnaker

games at your local

software retailer or b'y
writing to: Spinnaker

Software, 215 PirstSt,

Cambridge, MA 02142.

And show your kids

how smart their par

ents really are.

FACEMAKER

We make learning tun.

Apple. IBM ana Atari are wgistered lradein*Ks or Apple Computer. Inc. International Bi*Wnew MaOiines Corp and Alan. We, tewxUvety
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several of the above.
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EDITOR'S NOTES

Announcing A Significant

New Magazine From

COMPUTE! Publications.

We've promised that 1983 would

be an exciting year and are now

willing to divulge one of the

reasons why. The Commodore

Gazette™ will premiere as a

monthly in the spring of 1983.

The Gazette will not impact

COMPUTE! editorially or alter the

current scope of COMPUTE!. The

Gazette is planned as a layper-

sons's guide to consumer com

puting. It will be written for be

ginning and intermediate level

owners and users of the VIC-20,

64, and Ultimax computers. Reg

ular features will include best

seller lists for recreational and

educational software, reviews,

new products, tutorials on home

and educational applications,

and much more. Written for

entertainment as well as educa

tion, The Commodore Gazette,

while appealing to users wishing

to learn more about program

ming and computers, will also

have continuing appeal for those

who simply want to obtain

maximum use from their com

puters in a non-technical way.

Next issue we'll give you full

details on the new magazine.

COMPUTE! will continue to pre

sent its normal excellent range

of information for the VIC-20

and Commodore 64.

A Call For Editors

COMPUTE! Publications, both

our magazine and book pub

lishing divisions, is looking

for experienced staff members

for our growing editorial needs.

If you've been writing for

COMPUTE!, or if you have mean

ingful editorial experience, we'd
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like to see a resume as soon as

possible. We're specifically in

terested in writers with experi

ence using Atari, VIC-20, and

related computer hardware. We

are a progressive and growing

company, with an excellent

working environment an'd bene

fits, located in the attractive Pied

mont area of central North

Carolina. If you're interested,

please send a resume along with

work history, salary expecta

tions, and other pertinent infor

mation to Kathleen Martinek,

Managing Editor, COMPUTE!

Publications, Post Office Box

5406, Greensboro, NC 27403.

Your inquiry will be treated with

complete confidence. Mark the

envelope "Personal and Confi

dential," please. Remember to

include samples of your writing.

We cannot accept any tele

phone calls prior to submission

of a resume, and will deal only

with the individual interested in

the position. We do not wish to

work with personnel agencies.

Random Asides

You'll notice several enhance

ments in this issue as part of our

continuing quest to better serve

our readers. Among these are

additions aimed at beginners.

"Questions Beginners Ask" and

a revised section on using our

program listing conventions

will become regular features of

COMPUTE!.... We're setting new

records again. Press run for this

issue is an astonishing 156,000

magazines. We had to declare

October, November, and Decem

ber sold-out within weeks of pub

lication date. It was only a few

months ago we were collectively

applauding the 100,000 mark...

New personal computers are on

the way from Mattel and NEC,

among others... Atari may be

dropping the rumored 600 given

recent changes in competitor

pricing. Look for a new com

petitor to the Commodore 64...

Magnum publishes a monthly

list of the 100 best-selling com

puter books in the US. It's com

piled from industry sources.

COMPUTE! Books has five titles

in the top 100, and COMPUTE!'s

First Book of VIC is number one

for the second month in a row.

Reader Service Cards
A first for COMPUTE!. In the

back of this issue, you'll find

reader service cards for the very

first time. Use them to request

additional information from ad

vertisers. Simply look up the

advertiser in the advertising

index and circle the appropriate

number. Remember though, if

you're in a hurry to contact a

particular advertiser, it's prob

ably best to write or call directly.

COMPUTED New Look

As you'll notice as you explore

this issue, we've made some

subtle and significant changes in

the overall design of the

magazine. We think you'll find

COMPUTE! even easier to read

and enjoy. Thanks to everyone

here for helping implement these

changes.



he HomeAccountant.

The #1 best-seller.

. -■

Any home finance package will balance your

checkbook. But to become the #1 best-seller

you've got to be something special.

The Home Accountant7" is.

It's the only one that prints a net worth

statement and a personarfinance statement.

So you know exactly where you stand

financially every day of the year. It will even

print your checks, automatically.

Not only thatjhe HomeAccountant™ lets you
label every transaction. Just imagine sitting

down to do your taxes and having every

penny you've spent and earned neatly listed

by category—and available at the touch of a

button. It's an incredible time-saver.

You can also create bar, line and trend

analysis graphs for every category—in color.

It's great for realistic budgeting.

Sound amazing? Wait, there's more.

Let's say you write a check to pay your

Visa.The Home Accountant™ automatically

debits your checking account and credits

yourVisa account.

And it does this with every one of the two

hundred* budget categories: credit cards,

checking accounts, money markets, cash, rent

checks, insurance payments—you customize

your own financial package.

Check out The Home Accountant™ soon.

You'll find it does a lot more than simply

manage your money.

it manages your money simply.

*The Home Accountant™ is available for the

Apple II/IBM Personal Computer/Atari 400/

800 Computers/Osborne/TRS 80 Model III /

Commodore VIC 64.The actual budget

capacities will vary with each computer.

Continental

Software
A Division of Arrays, Inc.

m

N.,'

It sells the most,

because it does the most!
Continental Software Co.,11223 South Hindry Avenue, Los Anseles, California 90045 Telephone (213) 417-3003 • (213) 417-8031
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Professional Software Introduces

AN INFORMATION MANAGEMENT SYSTEM

FOR YOUR COMMODORE COMPUTER

InfoPro is a menu driven and interactive "information management"

system for the Commodore 8032 computer. InfoPro uses "friendly"

screen prompts that "guide" you from function to function. This

makes InfoPro unusually easy to learn and just as easy to operate.

For Mailing List applications InfoPro can print up to 8 labels across

and even has a built in "structure" with fields already pre-set. This

structure can easily be changed to fit many other types of office jobs.

Another extremely powerful feature of InfoPro is Super Scan. The

Super Scan feature acts like an "electronic filing cabinet" and pro

vides the user with almost instantaneous access to the data stored

in a file. The powerful Report Generator allows you to "select" infor

mation for printing based on up to 5 different parameters or criteria

and to perform various math functions.

Another powerful and indispensable feature is InfoPro's ability to

interact with the WordPro family of word processing programs. This

provides the user with a "link" from the area of data information

WordPro and InfoPro are registered trademarks of Professional Software

management to the area of word processing, allowing the user to

manipulate, sort, and select data by certain criteria, which can then

be inserted into "personalized" letters, documents, overdue notices,

etc. InfoPro will also allow you to ADD, DELETE or CHANGE your

information "fields" any time you wish. This means that as your

business changes, InfoPro has the flexibility to change with it.

As with all Professional Software products, InfoPro comes complete

with a professionally written and fully-tested user oriented manual.

InfoPro also includes a program ROM, and InfoPro System Diskette.

Start managing your information today.

Call us today for the name of the Professional Software dealer nearest

you.

Professional Software Inc.
51 Fremont Street

Needham, MA 02194

Tel: (617)444-5224

Telex: 951579



ASK THE READERS
The Editors and Readers of COMPUTE!

High Vs. Low Resolution
Could you explain the difference between hi-res

and low-res graphics?

Mike Porter

The essential difference is that when a computer does

not have the high resolution option, you are limited to a

set of built-in graphics characters. These characters,

like the letters of the alphabet, will be crisp and clear,

but you cannot create your own special characters.

A great deal can be accomplished, however, by

combining the different symbols of a built-in set. Cubes,

stairs, and many other pictures can be created. It's like

having perhaps 128 different shapes of paper. You can

put them together in thousands of ways, but you can't

customize them individually by cutting them with

scissors.

High resolution, on the other hand, permits you to

control the individual pixels (dots) anywhere on the TV

screen. This means that you can create detailed figures

of your own design - perhaps the Greek alphabet or an

image of a starship - ami that curved lines will look

more like true curves. High resolution generally adds to

the price of a computer, but does provide more flexible

graphics, more visual possibilities. Alternatively, it is

usually possible to add an optional high resolution

capability to computers which do not offer it as a standard

feature.

Typing Programs From COMPUTE!

I have seen several programs in COMPUTE! that

have a "a " symbol in them and there is no such

character on my keyboard. Did I miss it in the

instruction manual (I triple-checked)? This upside-

down V has stumped me. Also, what is the "-"

symbol for? I know that an underline means to

type the shifted version of whatever character is

underlined, but what do you do when "-" stands

alone?

Jim Lockridge

The "A" symbol indicates an "up-arrow" symbol (^ )

on Commodore computers and represents "to the power

of" something. Whenever you see it, type the key with

the arrow pointing upwards with respect to the keyboard.

Hold down the SHIFT key and hit the SPACE BAR

when you see an underlined blank. See the "COM-

PUTEl's Listing Conventions" page in each issue.
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Atari 400: Can You Add Memory?
I am getting a computer in a few months, but I

have a problem. Can the Atari 400 be expanded to

hold more memory than it comes with? I con

stantly see ads for RAM expansion boards, but

the ads for the 400 computer itself say "16K RAM

(non-expandable)." Well, which is it?

Scott Bonder

Officially, the Atari 400 cannot be internally expanded.

However, you can replace the 16K memory board inside

your computer with a 32 or 48K board. Atari does not

manufacture them, but several third party vendors do.

There is even a 64K RAM board sold. Be aware, how

ever, that opening your Atari 400 to replace the board

might void your warranty.

How Can Chips Address 128K?
I have two questions, one of which has been

bothering me for some time. How can an 8-bit

chip such as the new MOS 6509 and 6510 address

more than 64K? Commodore's new P128 computer

will have 128K RAM. How is this possible? Al

though the Commodore 64 has 64K RAM, you

have stated that only 38K (52K for M.L.) is avail

able for programming. Does this mean that soft

ware that had been embedded in ROM in previous

CBM machines must now be soft-loaded upon

power-up, or is it contained in a plug-in ROM

cartridge?

My second question is if programs written

for the Commodore 64 will run on the P128, and

vice versa. I am particularly interested in the com

patibility of the various plug-in cartridges that

will become available.

RonDagostino

The 6510 chip will not address more than 64K of mem

ory. The 6509 can, however, through a technique known

as "bank switching," whereby large blocks of memory

(banks) may have the same addresses. The micro

processor must then select which to use from among the

banks. Details on exactly how the 6509 makes this selec

tion are not yet available.

In any case, the 64K limit on memory addressing

is not because the 6500 family of chips are eight-bit

processors. Rather, it is a result of the chips having 16

address lines (2i6 = 65536). For example, the 8086



lastmghtweexchanged ]
mom,then hada party for

Eleven people In nine different States
And Onlyhadtowash one glass...

That's CompuServe, The

Personal Communications

Network For Every Computer

Owner

And it doesn't matter what kind

of computer you own. You'll use

CompuServe's Electronic Mail system

(we call it Email™) to compose, edit and

send letters to friends or business

associates. The system delivers any

number of messages to other users

anywhere in North America.

CompuServe's multi-channel CB

simulator brings distant friends together

and gets new friendships started. You

can even use a scrambler if you have a

secret you don't want to share. Special

interest groups meet regularly to trade

information on hardware, software and

hobbies from photography to cooking

and you can sell, swap and post personal

notices on the bulletin board.

There's all this and much more

on the CompuServe Information Service.

All you need is a computer, a modem,

and CompuSeive. CompuServe connects

with almost any type or brand of

personal computer or terminal and

many communicating word processors.

To receive an illustrated guide to

CompuServe and learn how you can

subscribe, contact or call:

CompuServe
Information Service Division. P.O. Box 20212

5000 Arlington Centre Blvd.. Columbus. OH 43220

800-848-8990
In Ohio call 614-457-8650

An H&R Block Company



Apple Computer Inc., 20525 Mariani Avenue, Cupertino, California 95OM Vol. 1 No. 2

For the authored Apple dealer nearest you, call 800-538-9696 1800-662-9238 in California.

Fruitful Connections.
There are more people in more

places making more accessories

and peripherals for Apples than

for any other personal computer

in the world.

Thanks to those people —

in hundreds of independent
companies— you can make the

humblest 1978 Apple II turn tricks

that are still on IBM's Wish List

for 1984
But now we're coming out with

our very own line of peripherals

and accessories for Applet Personal

Computers.

For two very good reasons.

First, compatibiliry. We've

created a totally kluge-free family

of products designed to take full

advantage of all the advantages

built into every Apple.

Second, service and support.

Now the same kindly dealer who

keeps your Apple PC in the pink

can do the same competent job

for your Apple hard-disk and your

Apple daisywheel printer.

So if you're looking to expand

the capabilities of your Apple II
or III, remember:

Now you can add Apples to

Apples.

Gutenberg would be proud.
Old Faithful Silentype8 has now been joined by New Faithfuls, the

Apple Dot Matrix Printer and the Apple Letter Quality Printer

So now, whatever your budget and your

needs, you can hook your Apple to a printer

that's specifically designed to take advan-

■^m tage of all the features built into your

■. V ^Rj^"*' g i ijjl Apple. With no compromises.
A ^ The 7x9 Apple Dot Matrix

Printer is redefining "correspondence

quality" with exceptional legibility.

With 144x160 dots per square inch, it can

also create high resolution graphics.

The Apple Letter Quality Printer,

which gets the words out about 33%

faster than other daisywheel printers

in its price range, also offers graphics

■ capabilities. See your authorized

Apple dealer for more information and

demonstrations. Because, unfortunately, all

the news fit to print simply doesn't fit.

Ajoy to behold.
The new Apple Joystick II is

the ultimate hand control device

for the Apple II.

Why is it such a joy to use?

With two firing buttons, its

the first ambidextrous joystick —

just as comfortable for lefties

as righties.

Of course, it gives you 360°

cursor control (not just 8-way like

some game-oriented devices) and

full X/Y coordinate control.

And the joystick II contains

high-quality components and

switches tested to over 1,000,000

life cycles.

Which makes it a thing of

beauty. And a joystick forever.

©1981 Apple Computer Inc



the creek
without
paddle?

Or Ictt in space? Or down in

the dunions?
Whafever your games, you'll

be happf to know that someone
has finaiy come out with game
paddlefbuilt to hold up under

blisterilg fire. Without giving you

blisters!
Apolc Hand Controller II

game paddles were designed with

one receat discovery in mind:

>laying games get

can squeeze very, very

People

excited a

hard.

So we

rugged. We

to3,000,(

them for he

ide the cases extra

lised switches tested

[life cycles. We shaped

ling hands and placed

the firing bltton on the right rear
side for msKimum comfort.

So yopl never miss a shot.

A storehouse ofknowledge.
Ifyou work with so much data

or so many programs that you find

yourself shuffling diskettes con

stantly, you should take a look at

Apples ProFile™ the personal

mass storage system for

the Apple III Personal

Computer.

This Winchester-based

5-mcgabyte hard disk

can handle as much data

as 35 floppies. Even more

important for some, it

can access that data

about 10-times faster

than a standard floppy

drive.

So now your Apple

III can handle jobs once

reserved for computers

costing thousands

more.

As for quality

and reliability, you need only store

one word ofwisdom:

Apple.

Launching pad for numeric data.
Good tidings for crunchers of

numerous numbers:

Apple now offers a numeric

keypad that's electronically and

aesthetically compatible

with the Apple II

Personal Computer.

So you can enter

numeric data

faster than

ever before.

The Apple

Numeric Key

pad II has

a standard

calculator-

style layout.

Appropriate,

because unlike some other key

pads, it can actually function as a

calculator.

The four function keys to the

left of the numeric pad should be

of special interest

to people who use

VisiCalc." Because

they let you zip

around your

work sheet more

easily than ever,

adding and

deleting entries.

With one

hand tied be

hind your

back.

VisiCaic it a fevpsiured ir.uicni.uk of VisiGnp Inc



microprocessor used in the IBM Persona! Computer

provides a 20-bit address which can directly address one

megabyte of memory (220 = 1048576).
The Commodore 64 has 64K of memory. BASIC

ROM takes up part of this space, and quite a bit ofRAM

is used by the computer for pointers, screen memory,

sprites, etc. This is why only 38K is normally available

to the user. (See COMPUTE!, October 1982, for a 64

memory map.) You can bank-switch the 64 by POKEing

address 1. POKE 1,6, for example, makes BASIC go

away and the RAM "behind" it is available. The bottom

three bits of address 1 are memory control bits and direct

the computer's attention to the available alternatives.

Of course, what takes control of the machine when

BASIC is gone is up to you.

Look for an article on controlling the 64's "hidden"

RAM in an upcoming COMPUTE!.

Commodore is not yet sure whether the P128 will

be software compatible with the 64.

Can Atari Make Tapes For Other

Computers?

It is my understanding that the programmable

tone generators in Atari also generate the baud

rate and tones used for cassette recording. If this

is so, it should be possible to save programs in

Kansas City Standard or other two tone formats,

making possible the use of Atari editing features

to prepare cassette tapes for other computers.

How can this be actually done?

Steven S. Coles

While the Kansas City standard cassette interface is in

use by many computers, it should be noted that it is far

from a full standard. Most computers deviate from the

original standard one way or another. One nearly uni

versal deviation is to operate at 1200 baud rather than

the original 300 baud spec.

The Kansas City standard uses a frequency of 1200

Hz to indicate a "0" bit and a frequency of 2400 Hz to

indicate a "1" bit. The frequency change is performed

when the waveform crosses the zero voltage level. The

actual data transfer is usually done through as USART,

but it is quite possible to simulate this in software. At

this point we run into a brick wall: just about everybody

saves the data on the cassette in their own way, so you

will have to find out what method is used for the com

puter you wish to adapt to. If at this point you are still

interested in giving it a go, I suggest you go down to

your local library and drag out the April 1977 issue of

BYTE. On page 40 you will find an excellent article by

Carl Helmers on how to do it.

VIC Custom Characters

I recently added 8K to my VIC-20. This causes

new locations in RAM to be assigned to the start
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of BASIC, the screen area, and color control area.

There is a technique for using custom charac

ters on the 5K VIC-20 that involves moving down

the end of the BASIC RAM working area from

page 30 to page 28 and loading pages 29 and 30

with the custom characters. Every custom charac

ter program that I've seen uses this technique -

POKE 56,28:CLR.

Both the screen RAM and custom character

area must be located below page 30 in RAM to

work. Unfortunately, with the 8K expansion (and

without 3K) there is no space available below page

30. The obvious thing to do is to relocate the start

of BASIC text from page 18 to page 30, since with

8K the top of RAM is page 64. This appears possi

ble by changing locations 44, 46, 48, and 50 from

18 to 30. Unfortunately, it doesn't work. The RUN

command results in a Syntax Error and GO TO

yields Syntax Error in statement 0. (LISTS do work

though.)

This wordy prelude leads to my question: Is

it possible to have custom characters (and alternate

screens) with the 8K expansion (and without the

3K)? If yes, how?

Dick Gough

Several readers have inquired about this. Unfortunately,

there is no known solution at this time. Several pro

grammers are currently working on this problem and

we'll publish the answer as soon as it is solved.

A Time-saving Tip

I'd like to share a trick I learned from the pro

grammers who did our business software.

Make the first line in your program a REMark

statement containing your SAVE command. For

example:

10 REM SAVE 6, "INVENTORY",D80

or

1 REM SAVE "INVENTORY",!-!

Then, whenever you make a change you

don't have to remember where and how to save

your program. Just LIST the first line, blank

out everything before the SAVE command, and

execute. It works equally well with tape or

diskette.

Linda Johnson

Atari's Right Cartridge

Aside from "Monkey Wrench" [a programmer's

aid package from Eastern House Software], does

anyone know of any cartridge that goes into the

right slot on the Atari 800? Does Atari have any



We've Got More Than A
Fond Attachment For Your

ATARI
We've Got A Disk Drive For $488.

Percom Data Corporation believes your Atan" home computer is rnore than just

fun and games. We believe you should be aote to get a single-density. f!oppy-disk-
system for your Atari 400 or SOO at a price that wiil take you into the future without

knocking you into the next galaxy.

Percom Data has been manufacturing disk-drive systems, and other accessories

for personal computers since the mid-1970 s and is the industry standard to
follow when it comes to data separation and system compatibility.

The Percom Data AT-88 combines Percom Data quality and reliability at a price
that is not a budget-buster.

The Percom Data AT-88 offers 88 Kbytes (formatted) in single-density, with pfug-
in ease of attachment to your Atari The AT-88 has integral power supply, "no-

patch" to Atari DOS and critical constant speed regulation.

Take advantage of this low introductory price of $488 by caliing Percom Data now
to gel more information, or the name of an authorized dealer nearby. Call toll-free

1-800-527-1222

PEPQCM QATA
CORPORATION

Expanding Your Peripheral Vision

DRIVES • NETWORKS • SOFTWARE
11220 Pagemil! Road Dallas. Texas 75243 (2141540-7081

1-400-527-1222

•AiWI 400800** KM

.



plans to ever utilize this slot, or was it an idea

that didn't pan out?

Bill Lukeroth

The problem with the right slot is that the Atari 400

doesn't have one. Atari has evident!}/ abandoned appli

cations for the right slot since such an application could

not be used on the 400. Atari is committed to supporting

both machines equally. Also, because a full 16K can be

put on the left cartridge, it alone is enough space for

most applications.

Commodore Time

I have a VIC-20. On several occasions I have at

tempted to tally the amount of computer time

utilized via the TI and TI$ functions.

Could you explain first the purpose of TI?

Can it be modified manually - set to zero? What

does a printout of 1429292 mean? What is its re

lationship to realtime and TI$?

Secondly, is TI$ supported to count realtime?

If so, can you explain why 6 hrs. 31 mins. would

show up on TI$ as 063639?

Lastly, is there any way to maintain a cumula

tive tally on the system of aggregate "on-time"?

D. L. Branam

You can tell Commodore computer's special time vari

able, Tl$, what time it is (or set it to zero so it can keep

track of how long the system has been on) by treating it

like an ordinary string variable. For example:

TI$ = "033000"

would let the computer know that it was 3:30. This can

be done either from within a program or by just typing

it in from the keyboard in "direct mode." The string is

arranged "HHMMSS" for the positions of hours, mi

nutes, and seconds. It will take anything up to 240000

hours and must include all six numbers, even if a zero

is in the first position as in the example above.

You can print out the time in a variety of ways.

Here's one:

?LEFT$ (TI$,2) "/" MID$ (TIS,3,2) "/" RIGHTS (TI$,2

or just:

?TI$

TI is the numeric clock variable. It is set to zero

when power is first turned on or when you reset the

clock: Tl$= "000000". The number in TI is counting

time in V60ths of a second. To see TI:

10 ?"1HOMEI" TI: GOTO 10

Six hours 31 minutes should be 063100 when Tl$ is

printed out.

Atari Memory Expansion Problems?

I own an Atari 800 with 16K memory and am care

ful about the quality of products I buy for my com-
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puter. There seems to be a rumor going around

about the 32K RAM memory board made to fit

the 800 model. I've heard that adding this board

can cause errors to occur in the computer's per

formance. Please tell me if it's true and, if so, how

or why it happens.

Allen Levy

We have heard of no problems related to the use of a

32K board on an Atari 800. These expansion boards are

not manufactured by Atari, but rather by third party

vendors. The requirements ofan Atari board are fairly

specific: they must not use too much power and they

have to be fast enough (200 us. or better). We haven't

heard, though, of problems relating to expanding mem

ory with these products.

INPUT That Puts Anything In

Here's an interesting Commodore input routine

that I'd like to share with you. Ever notice that

when you INPUT a string which has a comma or

colon that the computer only takes in the part

before the punctuation and then prints EXTRA

IGNORED?

Here's how to get around it. Say you want to

INPUT C$:

10 GOSUB1000:C$=B5

20 PRINTB?:END

1000 B$=""

1010 GETA$:IFA$=""THEN1010

1020 PRINTA$;

1030 IFA$=CHR$(13)THEN RETURN: REM 13 MEANS THE

RETURN KEY WAS TYPED

1040 B$=B$+A?

1050 GOTO 1010

When you run this, you don't get the normal

question mark. Now you can put in anything you

want, but don't use AS or B$ any place except in

this subroutine. Whenever you want to put in a

string, GOSUB to 1000 and, when you come back

with RETURN, just let the string you're looking

for (C$ in this example) be equal to B$.

George Trepal

This INPUT routine is great for people who will want

to use a computer program, but don't know about avoid

ing commas, etc. Whatever they type, the program will

take it in without stopping and going to an error message

and then saying READY. It's also possible to use delete

and insert to correct errors (but these "characters" will

be included in the final string).

To prove it, run this and type TEST the first time.

Then, when the program ends, type: ?LEN(BS) to see

how long B$ is. You will get four as the answer. Now

run it again and type TESX and then use the delete key

to change the X back to a T. ?LEN(B$) will now give

you a six because B$ still contains the X and a character

for a delete. You don't notice these extra characters,

though, because when B$ is PRINTed, it puts the X on

the screen and then deletes X, replacing it with T. It's

too quick to see. C



HOW TO MAKE YOUR VIC-20

Right out of the box, your

VIC-20* from Commodore is

one great little computer.

And it gets even better with

DATA 20's easy to buy, easy

to install, and easy to use

enhancements. Here are four

ways you can get new power

and more sophisticated capabilities from your VIC...

VIDEO PAK gives you a computer that outper

forms systems costing twice as much. Plug our car

tridge into your expansion port, and your display

instantly goes to the industry-standard 24 lines, with

a choice of 40 or 80 upper and lower-case characters.

At the same time, you up your memory from 5K to

20K or 70K, so you can handle more sophisticated

functions—including most 8032 software. Our pack

age also includes a terminal emulator and a screen

print feature. VIDEO PAK is a must for word

processing—and your key to increased performance

on everything from games to spread sheets.

Suggested retail is just $299.95 including 16K—or

$399.95 for 64K.

PRINTER INTERFACE is simple, yet sophisti

cated. Flexibility, continuous visual monitoring of the

data transfer functions, and easy installation make
this an exceptionally smart buy! A glance at the sta
tus lights, and you know if the printer is hooked up, if

the data buffer is full, and if data is being transmitted.

Expansion Chassis

Easily configured DIP

switches match your VIC-20

to most popular printers. The

DATA 20 interface comes with

cable and connector, needs no

assembly, and virtually

troubleshoots installation for

you. Suggested retail: $69.95

EXPANSION CHASSIS lets you use 4 cartridges

at once. Run a series of compatible memory, software,

or game cartridges of any make. Just pop in any car

tridge with the standard 22-pin edge connector. And

don't worry about your VIC-20 power supply—our

chassis protects it with a built-in 500ma fuse.

Suggested retail: $64.95

MEMORY CARTRIDGE boosts your brainpower

to 20K. Here's an ideal first add-on for your VIC-20.

And when DATA 20 gives you more memory, you can

forget about headaches. Our cartridge is housed in a

rugged plastic case and features 200ns RAM's for

reliability. Suggested retail: $99.95

Check out our AWESOME peripherals. Ask your

computer dealer for a first-hand look at our extensive

capabilities, high quality, and very reasonable prices.

Or send $3.50 for a copy of our current catalog on

VIC-20 compatibles.

DATA 20 CORPORATION

2301 1 Moulton Parkway, Suite B10, Laguna Hills,
California 92653.

DATA
CORPORATION

Memory Cartridge
PrinterIn terface

Price/Performance Peripherals

VIC-20 is a registered trademark of Commodore Computer Systems.



Questions Beginners Ask
Tom R Halfhill, Feotures Editor

Are you thinking about buying a computer for the first

time, but don't know anything about computers? Or

maybe you just purchased a computer and are still baffled

by what personal computing is all about. Starting this

month, COMPUTE! will tackle some questions which

we are most frequently asked by beginners.

of computer were clearly superior, and if we at

COMPUTE! were in a position to know about it,

then it stands to reason that all of our editors

would own that computer. But in fact, both at

work and at home, we own and use many different

computers. 'Nuff said?

Q: Which is the best computer to buy?

A: The best one for your needs.

Seriously, we're not trying to duck the ques

tion. People ask us this all the time, in letters,

telephone calls, and at computer shows we attend.

We get the feeling they are never really satisfied

with our answers, since what they really want to

hear is something like, "Buy the Atapple ZX-20,

it's definitely the best one." Unfortunately, we

cannot give such an answer. For one thing, since

COMPUTE! covers many machines, the magazine

must maintain objectivity. But more importantly,

there is no one right answer. All the computers

have their own strengths and weaknesses, and all

computer buyers have - or should have - their

own ideas of what they need in a computer. We

think nearly anybody who buys one of the major

brands with a clear idea of his or her needs will be

satisified with the purchase.

The key is to identify your needs and desires.

If game-playing will be a major use of your com

puter, then color graphics and sound will be im

portant features. Someone primarily interested in

word processing may well have no need for either

feature.

If you've looked hard and long at the various

computers in a certain price range and still can't

decide between them, then perhaps the differ

ences are too slight to matter anyway- Or maybe

you should base your decision not on the

hardware, but on the available software. If the

computer will be used primarily for educational
purposes, and you're attracted by a particular line

of educational programs, you may lean toward

the computer that those programs are designed

to work on. The programs may not be compatible

with or available for another machine.

If you still think we are sidestepping the

whole question, then consider this: If one brand

Q: What are PEEK and POKE?

A: PEEK and POKE are words (instructions to the
computer to do something for you) in a computer

programming language known as BASIC (Begin

ner's All-purpose Symbolic Instruction Code).

BASIC is the standard language on home/personal

computers. PEEK and POKE allow you, as a

programmer, to work directly with the computer's

memory.

PEEK allows you to examine the contents of

a single memory location (known as a "byte").

Each memory location in a computer has a num

bered address, sort of like houses in a city. In

turn, each memory location stores a number which

usually has something to do with the operation of

the computer or a computer program. If you type

PRINT PEEK (8502), the computer will PRINT on

the screen the number stored in that address.

Therefore, PEEK is often used in programs to

determine if a certain number is stored at a par

ticular location, usually as a prelude to changing

the number to achieve some desired result.

POKE is the word that allows you to make

those changes, to change numbers stored in loca

tions in Random Access Memory (RAM) - that

part of a computer's "user memory" which can

be changed by the programmer. For example, if

you type POKE 82,0, the number 0 will be stored

at memory location 82. POKEs can often change

some facet of the computer's behavior. Since each

model's memory is arranged differently, PEEKs

and POKEs will not achieve the same results on

different computers (in the above example, POKE

82,0 will make the left screen margin zero on an

Atari).

Q: What is a CONTROL key?

A: A CONTROL key (often abbreviated CTRL) is
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OUR GAMES ARE WORLDS
APART FROM THE ORDINARY.

Games for the Apple and Atari computers.

Gamesters everywhere are discovering the

many worlds of Br0derbund's Apple and Atari

programs, and they're not going back to anything

less. Because Broderbund's entertainment soft

ware offers pleasures and perils found nowhere

else in the galaxy.

Only Broderbund can take you on a
desperate rescue mission aboard CHOPUFTER,
then give you a fast lesson in train robbing with

TRACK ATTACK. Next, try battling the metamor-

phic maze and slithery monsters found only in

SERPENTINE and LABYRINTH. Or enjoy the live

ly pinball action of DAVID'S MIDNIGHT MAGIC.

Trouble shooters will find plenty of targets with

STAR BLAZER, while DUELING DIGITS will put

your mind and reflexes to their ultimate test.

So next time you're looking for new worlds

to conquer, remember Broderbund. You'll find

the experience most extraordinary.

Call or write for our free catalog.

Broderbund Software
Broderbund products are available at your retailer or by writing to:

Broderbund Software, Inc., 1938 Fourth Street, San Rafael, CA 94901, Tel: (415) 456-6424
Apple II is a registered trademark of Apple Computer, Inc. Atari is a registered trademark of Atari, Inc.



a special key found on many computer keyboards.

In effect, it works something like a SHIFT key.

Just as a SHIFT key adds a function to a regular

key -i.e., cha nges a lowercase letter to uppercase,

or changes the "4" key to a dollar sign - the CON

TROL key also is used in combination with another

key to select an additional function or symbol.

These functions and symbols vary among

different models of computers. For example, hold

ing down the CONTROL and "C" keys on an

Apple II will usually stop (or "break") a BASIC

program which is running. CONTROL-C on an

Atari will print on the screen a small graphics

character resembling the lower right corner of a

box. On a Commodore VIC-20, CONTROLS has

no effect; another special key is used instead to

print graphics symbols. The manual which comes

with every computer explains the functions of its

special keys. ©

TOLL FREE
Subscription

Order Line

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

NEW CBM-64 AND VIC-20 PRODUCTS

*** CBM-64/VIC-20 PRINTER INTERFACE <

Model MW-302 $11 9.95

This unit will interface your VIC-20 or CBM-64 to

standard parallel printers such as Epson, Centronics.

C. Itoh. and many others. Allows printing of full upper

and lower case.

6 pin DIN J

5 foot cable

Switches !o select device addresses 4 through 7 Also
select ASCII or PET ASCII and bit 8 outpul.

36 pin connector on end of 2 foot cable. Compatible

with most Centronics. Epson, etc. printers.

MW 302 PRINTER INTERFACE

*** SYSTEM 310 *** S1195.00

Consists of CBM-64, MX-80, Printer interface

MW-302. and C2N cassette

(CBM-64 sold separately for $595]

*** DIGITAL TO ANALOG CONVERTER
OR 8 CHANNEL ANALOG TO DIGITAL
CONVERTER -*

Model MW-304v $123.95

Allows your VIC or CBM to output analog signals

or digitize up to 8 analog channels.

MICRO WORLD ELECTRONIX INC

6340 W. Mississippi Ave.

Lakewood Colorado 80226 (303) 934-1973



Computers And Society
David D. Thornburg, Associate Editor

The Computer As A Tool For Discovery

The notion that the development of low-cost com

puters is "revolutionary" is not a new one, but

the word revolutionary is used so much that one

is likely to dismiss it as pure advertising hype

along with words like "new" and "improved."

And yet those of us who have been involved with

this industry since its inception are aware that the

development of the personal computer is not, by

itself, revolutionary just because it may bring

computer technology into people's homes.

"Revolutionary" is a special word - it implies

that a technology or tool causes far-reaching

changes in many aspects of our lives.

The development of the steam engine was

revolutionary; the development of steam cleaning

for carpets was not. The development of the tele

phone was revolutionary; the development of the

answering machine was not. The development of

the airplane was revolutionary; the development

of in-flight entertainment was not.

Computer technology has had an impact that

reaches far beyond the world of the computer

itself. Computer users in industry and academia

have known this for many years. Now that the

power of the computer has reached the home,

can we expect that people will start thinking about

their world differently?

I think so.

The computer will help people to explore

ideas that they wouldn't begin to explore if the

computer hadn't given them the leverage to start

thinking about them.

Beauty And Practicality

As an example of this, let's explore the develop

ment of a new field of mathematics called "fractal

geometry." I have touched on this branch of

mathematics in the "Friends of the Turtle" column

a few times. I am intrigued by it because it deals

with topics of considerable beauty and practical

interest. Its seeds were planted a hundred years

ago, but it was only after the development of the
computer that anyone was able to begin to advance

this field beyond the crudest level.

I realize the risk of illustrating a computer

application based on mathemetics, since it tends

to reinforce the erroneous concept that computers

are primarily mathematicians' tools. The only

reason for pursuing this example is because it is

an interesting story in its own right.

In the late 1800s mathematicians were ex

ploring some questions that went to the very

foundations of geometry. One question of interest

was if one could construct a curve that would fill

a plane. At first thought, the idea of filling a two-

dimensional surface with a curve made from a

one-dimensional line is as absurd as asking for a

roll of optically flat steel, or asking how many

angels can dance on the head of a pin.

To the Italian mathematician Guiseppe Peano,

this was a most intriguing question. In 1890 he

published a proof that space-filling curves were,

in fact, possible - that one could construct a curve

that has the dimension of a surface. While this

proof attracted the attention of several other

mathematicians, the bulk of the academic com

munity abhorred the thought of such "ill-

behaved" curves.

In 1904 Helge von Koch continued the pursuit

of strange types of functions by publishing the

discovery of the "snowflake" curve. This curve is

created by preparing successive generations from

a simple motif. The rule to be followed is that

each new generation is made by replacing each

straight line in the previous generation with a

copy of the motif itself.
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If this process is carried on to infinity, one

gets a very strange curve indeed. First, the curve

is everywhere bumpy - there are no smooth re

gions. Second, even though the curve has clearly

defined boundaries, it has infinite length. Third,

the curve has a "dimension" that is intermediate

between that of a line and a surface. To mathemati

cians of the early twentieth century, this curve

was monstrous. To the contemporary mathemati

cian Benoit Mandelbrot, it represented the need

for a new field of mathematics, to be called fractal

geometry.

The history and development of this field is

beautifully illustrated in Mandelbrot's new book,

The Fractal Geometry of Nature (W. H. Freeman,

San Francisco). Through the pages of this richly

illustrated volume, the reader is treated to a new

way of thinking about geometry and nature.

For example, if you want to model a coastline,

you are far better off to use a fractal curve than a

smooth approximation, simply because coastlines

are not smooth. Coastal lengths depend on the

ability of the measuring stick to follow the nooks

and crannies along the way. A coarse measuring

stick gives a result corresponding to an early gen

eration of a fractal curve. As the length of the

measuring stick gets smaller, the total measured

length of a coastline grows ever larger. This is

also true for fractal curves.

Where does the computer fit in all of this?

The notion of defining a curve in terms of itself

may challenge the imagination, but it has a simple

implementation in computer programming called

recursion. Furthermore, the speed and accuracy

with which computer-driven plotters can graph

the various stages of curves free the mathematician

to study their properties without being bogged

down in drafting.

Computer graphics plays another pivotal role

in the practical application of fractal geometry as

well, since it is the tool that allows the creation of

the simulated landscapes seen in movies such as

Star Trek II. This practical application of a branch

of mathematics would not have been possible
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were it not for the computer.

Those of you who read "Friends of the Turtle"

know that fractal curves can be created on home

computer systems using turtle graphics. Their

expression in languages such as Logo is quite

simple, and Mandelbrot's book provides hundreds

of challenges for the interested programmer.

It is important to keep the role of the computer

in perspective. The reason that these curves were

not explored in depth in the early 1900s is that

there was no appropriate tool to aid in their ex

ploration. Now that the computer has made the

study of fractals accessible to millions of people,

one can expect the field to advance rapidly.

I Call It Kring

I saw a T-shirt that carried the message: "Recur

sion is a way of expressing the infinite in finite

guise." My friend Sam Savage (the computer

scientist/mathematician that invented the jigsaw

puzzle called "Shmuzzles") likes to play with the

infinite recursively. While I have used Logo to

tinker with the latest of his ideas, you may wish

to implement them mechanically.

Consider The Kite

Your normal garden

variety kite is on the

end of a string that

droops gracefully in

an arc.

o
^r This is fine for garden

v^1 variety kite fliers, but suppose

you wanted to make the string

/ \ straighter. One way to
accomplish this would be to add a

second kite in the middle

of the string. Because

each kite would carry

less weight, they would

each be smaller.

A

But we still have some

droop in the string, A

so we can add two

more kites.



If you're ready to learn intermediate BASIC programming

STEP BYSTEP TWO
IS READY FORYOU!

In Each

Parentheses,

Choose One:

If you're one of the

(happy, smart, ecstatic)

thousands who
learned (quickly,

clearly, non-boringly)

to use' their APPLE
computers with our

beginners' BASIC

tutorial, The New

Step By Step, then

we (know, believe,
swear) that Step By

Step Two is ready to (ease

squeeze) you into the (advanced, inter

mediate, grown-up) world of PEEK and

POKE, hexidecimal numbers, concaten
ations, and (much. much, much} more.

On the other (hand, foot) if you didn't
(grow with, thrill to. involve the whole

family in) the PDI (learning, hands-on.

fun) experience, here's what you missed:

• Teaching techniques that teach
• Involvement you enjoy

■ Sounds that spur you on
• Graphics that simplify

the complex

• Animation that makes

this tutorial a stimulating

experience.

■ A friendly voice that guides

you to course completion

The Step By Step Two program

works this way:

• the computer program sets up screen

displays or sample programs for you.

the cassette voice
tells you what's

happening.

you (deal with,

figure out. guess at)

the answer,

the computer

(praises, pans) your
work.

you (peruse, plunge

into, practice in) the

Work Book.

after each lesson.

you're (qui2zed,
queried, questioned).

• you're then (prepared, practiced,

primed) for the next lesson.

■ the final exam reveals all (superstars.
slackers).

There's lots to leam in Step By
Step Two:

PEEK & POKE

Default values

Memory map

CALL program

ASCII codes

CHR$ and ASC

functions

control

characters

RAM vs ROM
hexidecimal numbers
■ machine monitor

• string logic

• string arrays

• high resolution graphics
• screen memory

But don't take our {word,

words, wordiness) about how
(good, great, grand) the Step By Step

"Apple is a trademark of Apple Computer Corp

method is. Listen to our (critics,

reviewers, friends):

"If you want to learn BASIC or

would like a little guidance and encour

agement added to what you already

know, then the way to go is Step By

Step." -Softalk

"The Step By Step approach is the

next best thing to having an experienced

programmer by your side... Step By

Step is a superb example of a successful

blend of various media. The teaching

principles are sound, the execution is

virtually flawless, and the whole

thing works." — Popular Computing.

If you want to move ahead in BASIC

programming, the next (simple, logical,

shrewd) step is Step By Step Two.

Step By Step Two is available at fine

retail stores or direct from PDI for

$89.95 plus $3.00 shipping and
handling. (The package includes back
up discs.)

P.S. If you've yet to take your first

step into BASIC, it's time to get The

New Step By Step] Same great tutorial
techniques, for $79.95 plus $3.00
shipping and handling.

Program Design. Inc.

11 Idar Court

Greenwich, CT. 06830

203-661-8799



J And so on, reducing the

S area of each kite and

Jr placing them closer and

Y closer together.

o

A If we keep repeating this process,

we will end up with a substance I call kring-

a combination kite/string that rises J
straight up in the air as it is /

unfurled.

Now that's revolutionary!

AREN'T YOU LUCKY
GAME DESIGNERS

THE MIRACLE OF CREATION

CAN BE YOURS

INTRODUCING A GAME DEVELOPMENT

SYSTEM FOR THE ATARI® VCS

We call it the FROB and we supply you with just

about everything you need.'

You get an Apple- accessory printed circuit board

and an in-circuit emulation cable and two cartridge

adapters and a diskette full of software subroutines

and a user's guide to the system and a subscription

to the FROBBER newsletter and a one-year soft

ware update service and licensing support for your

game concepts.

We call It the FROB

If ytiu want to know more, call 408-429-1552 or write

to: FROBCO. a Div. ot Tri-Comp Polytechnical. Inc..

P.O. Box 2780. Santa Cruz. CA 95063

'Requires an Apple II and Alari VCS with n.i rrwditicatinn In cithet mat him1

Alan anil Applr art rejustCTfd irjJi-mjrk-. ol Alari Im jnd Applr L i»mputt r Im

respeclively

PINBALL-ATARI
10 selectable modes of play, including

Easy, Competition, High Speed, and Cosmic.

40 user-adjustable parameters: create and

save your own custom games.

an instruction card, a hi-score disk label, and

a 16-paigo manual explaining all of the

variations available.

ail for only $29.95

713 Edgebrook Drive

Champaign, IL 61820

(217)359-8482

Telex: 206995

iec»y ATARI 400/800 (32K) cassete or disk.

APPLE II (40KJdisk.AcW31.50 and indicate UPSorfirstclass trail.

t's add 5% sales tax. Visaand Masteft
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OURNEY
Aspace, adventure, and arcade action game

for your .ATARI" 400/800™ personal computer.

What is your favorite type of game; space,

arcade, or adventure? "Journey Tb The

Planets" presents an intriguing combination

of all three as you find yourself on a strange

planet in a strange universe. Luckily, the

local gods are friendly and supply you with

energy, a spaceship, and weaponry. In turn,

you agree to search the universe for treasures

for the gods. Board your ship, take off,

accelerate through the upper atmosphere and

out into space. Tour flight should take you

past many other inviting planets. With a slow

approach and skilled maneuvering, you drop

down through the planet's sky to a soft

landing on its surface. Disembark and wander

through several TV screens full of mystery

and excitement. A different adventure awaits

you on each planet.

Planetary adventures are designed to exercise

your puzzle solving intellect, with arcade

action thrown in to enhance the excitement.

Although you are given as much time as

necessary to solve each adventure, your score,

which is based on many factors, favors those

who are speedy.

After you capture all the treasures this

universe has to offer, return to your adopted

planet. Who knows, the gods may be so happy

that you can convince them to send you back

to your real home. You can't get there without

their help!

Available from your local Atari retailer or

send $29.95 in check or money order

(California residents add 6Vs% sales tax) to

JV Software Inc.

AUi n and 400/800 " are trademarks of atari, inc.

A 33K assembly language

ACAKIR 400/800™ computer.

Other products by JV Software include Action

time adventure games. Available on cassette

or diskette for $89.95.

JV SOFTWAREJNC
3O9O MARK AVE. SANTA CLARA, CA 95051



Tom P Halfhill, Features Editor

Synthesized computer music is a recent development,

but inventors have been working on "synthesizers" for

decades. Today's home computers and microchips are

now starting to open a new world of music and sound

for even/one.

Hal Chamberlin, a leading authority on com

puterized music, remembers the days when ad

venturesome programmers used transistor radios

and even line printers to squeeze music from their

early computers.

"People used to tune a little AM radio to an

open frequency and hold it next to their spacebars

and listen to the sound of [program] loops," recalls

Chamberlin, vice president of engineering for

Micro Technology Unlimited in Raleigh, North

Carolina.

The method worked because pulses flowing

through the computer's logic circuits would emit

radio frequencies which "leaked" from the com

puter into the radio's receiver. The programmers

on these early IBMs - fiddling around when the

boss wasn't looking - soon learned they could

play different notes and tones by writing little

machine language programs with carefully timed

loops.

"They even used to make music by 'playing'

the printer," says Chamberlin. "They found out

they could control the little hammers in the print-

head with a machine language program. So they

wrote programs to fire the printhead hammers in

a certain pattern to create rhythms.

"Of course," he adds, "it wasn't so great on

the printheads."

Such experiments seem crude, even quaint,

in this day of computerized music synthesis and

home computers with built-in, multiple-voice

sound synthesizers on a chip. But these early

efforts illustrate that today's "modern" sound

devices are really the result of years of research,

inventing, and just plain fooling around.

In fact, people have been working on sound

synthesizers since the 19th century. And although

today's computerized synthesizers seem incredi

bly advanced in comparison, the leading ex

perimenters in the field believe electronic music is

only starting to make itself heard.
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Telharmoniums, Theremins, And
Rhylhmicons

The first music "synthesizer" was built between

1896 and 1906 by American inventor Thaddeus

Cahill. He called it a "Telharmonium." The Telhar-

monium is to modern synthesizers what ENIAC

is to modern computers. The Telharmonium

weighed more than 200 tons, and moving it to

New York from Cahill's lab required several rail

road fla tears.

Since the Telharmonium was a pre-electronic

instrument, it functioned by means of electric

drive motors, pulleys, belts, and gears. Yet it was

similar in basic concept to today's synthesizers. It

was polyphonic (as opposed to monophonic), mean

ing it could play more than one note at a time and

thus create chords. It was equipped with a stan

dard music keyboard, but the controls were so

complicated that it took two people to play the

thing.

The loudspeakers worked mechanically, and

the machinery required to generate enough cur

rent to drive the speakers was so noisy that part

of the Telharmonium had to be housed separately

from the listening room. Unfortunately, after ten

years of Cahill's work, the Telharmonium was a

commercial failure.

For one thing, it was obsolete soon after it

was finished. The diode tube was invented in

1904, followed by the triode tube in 1915, which

made electronic amplifiers possible. It wasn't long

before tube-powered electronic instruments began

appearing.

The most successful of these was an instru

ment invented between 1920 and 1924 by Leon

Theremin, originally called an "Etherophone" or

"Thereminovox" but now known simply as a

"Theremin." This odd instrument was played

without being touched - the musician passed his

or her hands through the air near two antennas

which controlled the pitch and volume. To say

the least, this made a Theremin very hard to play,

since there were no pre-defined notes like the

keys on a piano or the frets on a guitar. Still, There

mins became popular in the late 1920s.

Leon Theremin invented another electronic

instrument in 1931 - the "Rhythmicon," the first

electronic rhythm instrument. The Rhythmicon

was quite sophisticated with features which have

appeared on rhythm synthesizers only recently.
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That's why Apples and Ataris are saying:

"Talk Is Cheap"
ITS CALLED USE EASY PHONETIC INPUT ADD SPEECH TO YOUR PROGRAMS

THE SOFTWARE AUTOMATIC MOUTH, OR PLAIN ENGLISH TEXT WITH EASE

S.A.M. FOR SHORT S.A.M. understands a simple phonetic In a BASIC program, you add speech
its a high quality speech synthesizer spelling system, not a mysterious with just a couple of commands In a
created entirely in software. You use it alpha-numeric code- S.A.M. helps you machine language program, it's just as

and then use your machine as usual, your mistakes, and the owner's manual stration programs to show off its dis-
excepi now you can make your pro- gets you started with an English-to- tinctive features and help to write your
grams talk^ It generates the speech phonetics dictionary of 1500 words. So own talking programs. Write adventure
sounds on demand, so there js no limit it's easy to make S.A.M. produce games with talking characters, educa-
n what il ran mv nunnu.. ik~ j .■ _a_ .. ...

except now you can make your pro

grams talk. It generates the speech

sounds on demand, so there is no limit
to what it can say.

When you hear S.A.M.. you'll prob

ably agree that it sounds better than all
the hardware speech synthesizers for
Apple or Atari computers. And. it has a
truly remarkable price.

YOU CONTROL INFLECTION.
PITCH AND SPEED

With its user-variable inflection. S.A.M.
can accent words on the right syllable

and emphasize Ihe important words in
a sentence.

You can also make S.A.M.'s speech
higher or iower, and faster or slower,
over a wide range of settings.

exactly the sounds you
want.

But suppose you
want to type ordinary

English, or you want

your machine to read a

word processor file

aloud. The S.A.M.

disk comes with RECI

TER, an English text-
to-speech conversion

program that lets

S.A.M. speak from
plain English text.

SAM
tional programs that

explain aloud, or

utilities with spoken
prompts - put your

imagination to work.

S.A.M. directly from

DON'T ASK. Add
S2.0Q for shipping and

handling lo your check
or money order {or

order C.O.D.)

S.A.M. for the Apple II II-

Includes an 8-bit digital-to-anaiog con

verter and audio amplifier on a board.

Only 5124.95

Requires 48K, disk. (S.A.M. takes up to

a speaker.

S.A.M. for the Atari 400/800

S.A.M. talks through your television
speaker. No additional hardware is

required. Only S59.95

Requires 32K, disk. (S.A.M. takes up
9K: RECITER 6K.) Note: to produce
the highest quality speech. S.A.M.

automatically blanks the screen during
vocal output; the display is preserved.
S.A.M. can talk with the screen on. but

KDIYTASK
COMPUTER SOFTWARE

2265 Westwood Boulevard. Suiie B-150
Los Angeles, California 90064

Telephone (213) 397-8811

Hear S.A.M. at your favo

Dealer inquirie
store today!

Aw* is « t'wtororh oi AopW Compute. Iric • Alan * a traoem»rkol Ann. Inc.



THE 40/80 VIDE



OCARTRIDGES
Quantum Data, Inc. (QDI) produces two (2) 40/80 Video cartridges, the

40/80 Video Combo Cartridge with 16K basic user memory, and the 40/80 Video
Cartridge which does not contain memory.

The 40/80 Video Cartridge and Video Combo Cartridge is the means to

upgrade the VIC-20 computer to a 40 x 24 or an 80 x 24 character display which
provides a wealth of new uses for the VIC-20. With the appropriate software,
you can now accomplish quality word processing and various business functions
that previously were very difficult to achieve with only the VIC's standard 22
character video display.

• Features a high quality 8x8 dot matrix

• Character-by-character reverse video attributes allowing adjacent charac

ters to have different attributes.

• Black & White composite video (6545 controller does not support color).
The Black & White composite video output has the same connector as the
VIC video output, 5 pin DIN jack.

• Includes two character sets: The ANSI standard 7-bit character set and
the Commodore character set. The ASCII character set features all of the
standard lower-case and upper-case letters, symbols and numbers. The
character set is contained in a standard 2716 EPROM. It is used most often
to allow the 40/80 column cartridge to display all of the Block Graphics

supported by the VIC-20.

• Cannot be used with abbreviated commands nor does it support multiple

line wrap around.

• Operates in VIC-20 Block Graphic mode.

• Features lower-case dot descenders.

• All features are accessible through BASIC using POKE commands (screen

memory resides at $B800 through $BFFF).

• Contains 2K of CMOS internal video RAM; no system RAM is used by the
Video Cartridge.

• Plugs directly into the VIC-20 memory expansion port or a Mini-Mother
or Maxi-Mother board.

• Is small in size: 6/2 x 4Ji inches encased.

The 40 character mode may be easily viewed on most standard TV sets
but a monitor is required for the 80 column mode to provide the necessary addi
tional resolution.

Video Combo $31995

Video Cartridge $21995

QUANTUM
DATA. INC.
Suite A, Box 285,14252 Culver Dr. • Irvine, CA 92714 • 714/966-6553
Visa & MasterCard are accepted. Above prices retail in U.S. dollars. Shipping and handling not included.



The most popular electronic instrument of

the past half-century was invented in 1935 by

Laurens Hammond - the Hammond organ, still

widely used.

But although these devices were electronic

instruments, music historians trace the origin of

electronic music back to Paris in 1947-48. Acoustical

engineer Pierre Schaeffer and composer Pierre

Henry began experimenting with new sounds by

using electronic filtering, speed changes on tape

recorders, and other manipulation tricks done in

studios. Their technique became known as musique

concrete, and was quickly picked up by tinkerers

elsewhere. By 1952, the first concert of electronic

music was sponsored by Columbia University at

the New York Museum of Modern Art.

The problem with these techniques was that

it took many hours of tedious tape splicing and

other tricks to produce only a few brief minutes of

sound. And musicians couldn't even hear the

results until they were done. That's why there

was a lot of interest during the late '50s and early

'60s in instruments which could produce electronic

music directly. Even the old Theremins from the

'20s - updated with transistors - were resurrected.

Toward A New Form Of Music

Robert A. Moog - whose name is virtually

synonymous with sound synthesis-was selling

kits for transistorized Theremins in the early '60s

when he was inspired to invent his own electronic

instrument. The result was the Moog Synthesizer,

first built in the summer of 1964.

Although recognized by electronic musicians

as an important development, the Moog Synthe

sizer was practically unknown to the general pub

lic until a few years later, when it was featured on

a record album entitled Swiiched-On Bach. The

album was a collection of Bach compositions per

formed entirely on a Moog Synthesizer by musi

cian Walter Carlos. Almost instantly, Switched-On

Bach catapulted up the charts like a pop record,

and became the biggest-selling classical record of

all time. It was especially popular with teen-agers,

who astounded their parents by playing electronic

Bach along with their Beatles and Rolling Stones

records.
However, a few classical music devotees,

stunned by the album's popularity, dismissed the

electronic interpretations as "artificial." Some

critics, although they are decreasing in number,

argue that music which is synthesized by purely

electronic means is somehow artificial or unnatural

when compared to conventional instruments.

Today, Moog counters these arguments with:

"The fact is, you don't find musical instruments

in nature. The only 'natural' musical instrument

is a human voice, the fact that a synthesizer pro

duces its music by electronic means doesn't mean
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it's 'artificial' in any sense. It's no more artificial

than taking a bunch of wood and gluing it together

into a box and stretching some strings over it to

produce sounds."

Electronic musicians, of course, never had

any doubt that their instruments deserved equal

billing with violins and woodwinds. In fact, years

ago they recognized synthesizers as a rare histori

cal opportunity to open a new world in music.

Although synthesizers are often used to mimic

"conventional" instruments, the most exciting

electronic music takes advantage of the synthe

sizer's power to create totally new sounds. This

provides the possibility of entirely new forms of
music.

For example, would rock 'n' roll have hap

pened without electric guitars? Did the invention

of a musical instrument with a totally fresh sound
spur the rise of a new genre of music? For the

members of a whole generation, rock has become

the dominant musical style. Synthesizers are now

used in virtually every form of music, but even

Moog isn't sure if they will "liberate" themselves

and spark a new form which could replace rock.

"Musicians are moving in so many different di

rections these days that it's hard to say if a new

musical form will emerge."

It may be too early yet for the birth of a

dominant musical form based on synthesizers,

since the instruments themselves are changing so

rapidly. Not only are they advancing technologi

cally almost day by day, but the rising use of micro

chips is just beginning to make them affordable

for everyone. To return to the rock 'n' roll analogy,

it would have been difficult for the teen-age groups

of the '50s and '60s to arise if electric guitars had

cost thousands of dollars. Or if radical new ad

vances were constantly rendering three-year-old

guitars obsolete.

Synthesizers, on the other hand, are still pas

sing through important phases in their develop

ment. Moog foresees a trend away from analog

sound synthesis to digital, or at least to digitally

controlled analog instruments. "There's so much

more you can do with digital sound synthesis,

especially in small keyboard instruments like the

little Casios or Yamahas you can buy very

inexpensively."

About a year ago, Moog set up a new com

pany - Big Briar, Inc. - and relocated to a small

town in rural North Carolina to work on such

developments. Among his frequently used tools,

he says, is an Apple II microcomputer. Mindful of

the baffling array of controls on modern synthe

sizers, he's experimenting with new types of con

trol devices aimed at making synthesizers easier

to play. But he warns that the complex instruments

will never be a cinch.

"Musical instruments will never be easy to



Make your fun and games computer get serious

"For OTihr$79;95——
VIC-2O0' The Wonder Computer of the 1980's. Less than $300. One heckuva lot of fun. But if you're using your VIC-20 strictly for
recreation and fun, we at Micro-Systems think you're not getting your money's worth. Because we've designed the Micro-Systems

IEEE-488 Cartridge which allows you to interface VIC and CBM 64 to all existing Commodore IEEE peripherals (8050,4040,2031,

and printers). In addition, we've designed the RS-232 Interface board to aliow the VIC-20 and CBM 64 to communicate with

various serial devices such os printers, modems, and other systems—NOT JUSTA BUFFER DRIVER. Also available is Micro-Systems

Modem for the VIC-20 and CBM 64 which allows your computer to utilize auto-dial and auto-answer control over the

communication process. If you need to access more than one cartridge in your VIC-20 expansion port, we have the soiution. The

V-Expander is now available with 3 or 6 additional expansion ports. The 6-siot V-Expander is switch selectable.

CiE Cartridge [IEEE-488]
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play," he says. "If it's too easy to play, most musi

cians would say it's not a musical instrument,

because you usually can't do much with an in

strument that's 'easy to play-' It has too many

limitations."

Still, as synthesizers get easier to manage

and less expensive, they become more accessible

to the average musician - and thereby more widely

heard and appreciated by music listeners. Pop

music historians may recognize this trend as the

same sort of breeding ground for rock created by

45 rpm records in the '50s.

SID: Synthesizer On A Chip

One important way in which synthesizers are

becoming accessible to people is within home

computers. Virtually every new model introduced

in recent years has featured more sophisticated

sound capabilities.

■ Unfortunately, up to now, the sound

capabilities have attracted less attention than the

often more glamorous feature: graphics.

"Well, in terms of the human senses, sound

inherently takes a backseat to sight," notes Frank

Covitz, a New Jersey research scientist whose

sideline is computer music. "Sight is the more

important sense, so computer graphics naturally

gets more attention."

For instance, very little has been written on

the Atari computer's sound capabilities, although

the built-in four-voice sound chip has represented

the state-of-the-art in home computers for the last

couple of years. Almost all the attention has been

focused on the Atari's graphics. Perhaps this will

change now that a computer with even more ad

vanced sound has appeared on the market - the

Commodore 64 with its SID (Sound Interface De

vice) chip.

The new SID chip is generating lots of interest

among computer music enthusiasts. It may well

be a herald of the sound capabilities of tomorrow's

home computers. "I think machines of that class

[home computers such as the 64] in the future

will be expected to have sound chips, just as they

are expected to have the BASIC built into them

now," says Chamberlin, the MTU engineer. "For

one thing, the sound chips are relatively cheap in

large quantities, so there's no real reason not to."

SID is a hybrid digital/analog device with

programmable attack, decay, sustain, and release

for each of its three voices, a master volume con

trol, a choice of four waveforms, 16-bit frequency

resolution over a nine-octave range, and pro

grammable high-, low-, band-, and notch-pass

filters.

"The SID chip is basically a synthesizer on a

chip," says its designer, Bob Yannes. "I played

with synthesizers for years, so I'm quite familiar

with them. I tried to put it all on a chip with the
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SID chip."

Yannes designed SID while an engineer for

MOS Technology, which is owned by Commo

dore. He recently left Commodore to form his

own company, Peripheral Visions, Inc. Although

he won't say for sure what new products his com

pany will introduce, it seems likely that com

puterized sound devices will be among them. He

says chips such as SID are the key.

"There's no reason we can't take music sys

tems being sold now for $4000 and bring them

out for consumers for around $400 or $500 - a ten

to one cost reduction. 1 consider the [Commodore]

64 to be only the first step. In the future I'd like to

see something totally digital. I think that's the

way to go.... I pretty much got the features that I

wanted out of the SID chip in the 64, but not the

performance I wanted. But now that I've done it

once, I think I have a better idea about how to go

about it next time."

Yannes says he was given specifications by

Commodore only to develop a "sound chip," and

then he decided to make it as much like a svnthe-

sizer as possible. But he had to work within the

limitations of marketing considerations. For ex

ample, although SID allows each voice's envelope

to be individually programmed, all three voices

share the same volume control.

"I had to put separate envelope controls for

each oscillator [voice] into the SID chip in order to

satisfy the video game/sound effects marketing

demands. If I had my way, the three oscillators

would work in unison to create one voice. Any

way, that's why there're separate envelope con

trols for each oscillator but only one peak

amplitude [volume] control - it was designed to

function as one voice. You could vary the attack

of the different oscillators, for example, to get a

•brassy sort of sound that way."

But Yannes bestowed SID with yet another

feature to compensate for this limitation - an input

line. It's possible to feed an outside sound source

into a computer equipped with SID, process it

through the chip's filters and volume controls,

and output the extra source as a "fourth voice" in

accompaniment with SID's regular three voices.

In the case of the Commodore 64, for instance,

the outside source would be routed through the

RF modulator to the TV speaker - or a stereo

system.

What kind of outside sources can be fed into

SID? "You name it," says Yannes. "Tape re

corders, radios, electric guitars, even another SID

chip."

Note that last item: another SID chip. "One

thing I thought you might be able to do is chain a

bunch of SID chips together to get even better

sound, without having to use external hardware/'

explains Yannes. "I designed the SID chip as a
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standard 6502 peripheral chip with all the proper

bus signals. You could put some SID chips in a

cartridge and plug it into the 64, or the VIC-20, or

the Atari - any 6502, 6809, or even 68000 system,

even the Radio Shack Color Computer. It only

requires 32 address locations, and the chips are

pretty cheap, so there's not much to stop you."

It's an exciting prospect, but Commodore

controls the SID chip, not Yannes. And for now,

Commodore needs virtually all the SID chips it

can make to meet demand for the new 64, plus

the upcoming Max Machine, P Series, B Series,

and BX Series computers soon to hit the market.

Still, a few SID chips have reached private

hands, and the results are fulfilling their creator's
hopes.

The Synthesizers Of Tomorrow
Chamberlin, the MTU engineer, got four SID chips

from his friend, Yannes. Chamberlin used them

to make a prototype sound board for the MTU-130,

a high-end personal computer for which he de

signed most of the circuitry. He then passed the

board and SID chips along to another friend, Frank

Covitz, the New Jersey research scientist. Covitz

added four more SID chips to the board, for a

total of 24 individually programmable voices. The

board is plugged into an MTU-130 equipped with

an organ keyboard which, in turn, is controlled

by its own 6502 microprocessor.

The instrument made its first public appear

ance recently when Covitz's son, Philip, gave a

performance at the Personal Computer in the

Arts Festival in Philadelphia.

Ironically, Covitz says he didn't play his own

invention at the festival because he's not a good

enough musician. But he's working on software

which not only will exploit the instrument's

souped-up capabilities, but which also will make

it playable by mediocre musicians. This is called

non-rea!tinie playing.

Musical instruments are usually played in

what's known as realtime: the music is heard in

stantaneously as the musician plays the instru

ment. When an instrument is played in non-

realtime, the keying of notes is a separate event

from the playing of the music. Notes are entered

(the computer instrument is programmed), and

then played back (the program is run).

An example of this on home computers is the

Atari Music Composer cartridge. Essentially, it does

for music composition what word processing does

for writing. Notes are entered on the computer

keyboard and plotted on staffs drawn on the

screen. The notes, measures, and phrases can be

edited and arranged at will, then played back at

the touch of a key. Similar composition programs

are available for other personal computers.

"One of the things that computers can do is

change music from a physical endeavor to a pro

gramming endeavor," says Chamberlin. "That's

one of the reasons why I got into computer music

- my total lack of dexterity. Even if you're a total

butterfingers like me, you can experiment with

computer music."

Covitz is striving to push the concept even

further. He's added four special keys to his pro

totype board: Record, Play, Fast Forward, and

Rewind. But don't mistake it for a conventional

tape recorder-the keys are similar in function,

but not in method.

When the Record button is pressed, the com

puter will "remember" whatever music is played.

But no recording tape is involved. Instead, each

keypress on the organ keyboard generates infor

mation coded in four bytes: which key was

pressed, the velocity (how hard the note was

played), and the exact moment the key was

pressed, accurate to a split-second. Another four

bytes of information are generated when the key

is released, for a total of eight bytes per note. All

this information is stored in memory so the music

can be reconstructed later.

After a musical part is "recorded," the Play

button can be used lo play it back - in accompani

ment with a matching musical part played by the

musician on the organ keyboard. And this duet,

in turn, can be "recorded" in memory by a second

unit. Using just two of these "memory recorders,"

the process can be repeated again and again, lay

ering sound upon sound.

While the same thing can be done with con

ventional tape recorders, the sound would de

teriorate with each generation of re-recording.

Tape hiss and other defects would soon overcome

the music. But since Covitz's instrument "records"

the sound digitally, there is no degradation what

soever. Beyond that, the music can be "edited."

If a note is missed, the musician can correct it by

rewriting the correct values into memory.

"This is what I see as the ultimate system,"

says Covitz. "Right now, this software doesn't

exist anywhere except in my mind. I'm in the

process of working on this now, and it's all being

done in machine language."

The brief history of home computing - and

indeed, home computing itself - indicates that

advanced technology eventually works its way

down to the personal level. It's not hard to envi

sion the day when plug-in organ keyboards and

cartridges with add-on synthesizer chips will

transform home computers into the kind of in

struments Covitz is experimenting with now.

"Seeing what the SID chip can do, and do

digitally, I expect you'll see an explosion of that

sort of thing," says Covitz. "There has to be. It

doesn't require very much hardware. There defi

nitely will be an explosion in complexity." ©
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Parti:

Writing Transportable

BASIC
Edward T. Ordman

Department of Mathematical Sciences
Memphis State University

If you think your programs might ever be used

on another computer with a different dialect of BASIC -

the suggestions in this two-part article can go a long

way towards easing the transition. This month the

author covers documentation, vocabulary, and reada

bility. The article concludes next month with an over

view of highly machine-sensitive issues such as input-

output and graphics.

So you finally got your own computer. Unfortu

nately, it is not the same model you had at school.

Or you've arrived at high school or college and

the computer there is not the same one that your

junior high school or high school had. What are

you going to do with all the programs you have

accumulated? My own school has just bought

several of the new IBM Personal Computers - but

most of the programs we have on hand were writ

ten for a mainframe or for our OSI microcom

puters. Come to think of it, we are changing main

frames next semester, too!

Of course, all of these machines have a version

of BASIC. (Some of them, in fact, have several

versions of BASIC.) But, as is clear to anyone who

has read a program written in Apple BASIC and

wished he could run it on his Atari (or PET or

TRS-80 or ...), all BASIC interpreters are not the
same.

What is the solution? There is no ideal solu

tion, for all cases. Some published programs are

difficult to convert from one dialect to another.

We can, however, in writing programs for our

selves, for friends, and perhaps even for publica

tion, try to make our programs transportable. That

is, we can write the programs so that they can be

adapted to another machine with a minimum of

difficulty.

Self-documenting

A program is easily transportable from one

machine to another if it can be entered and run in

the second machine with no substantial rewriting

- certainly no changes in the underlying logic or
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algorithms - and a minimum of minor changes.

The program should be self-explanatory so that it

can be rewritten without knowledge of the original

machine - a knowledge of the machine we are

rewriting it for should be enough.

I have one fairly complex simulation program

that was first written about 12 years ago for a PDP-

8. It has since been rewritten, by me or by others,

for S-100 bus machines in CBASIC, Apple, TRS-80,

IBM Personal Computers and IBM 370's, Xerox

Sigma 9, PDP-11, and enough other machines

that I have lost count. I suspect that it would have

been forgotten after the second or third transpor

tation to a new machine, if it had not been written

so that it was usually just a matter of typing it in

again.

I should warn you at the outset that all this

article considers is how to write the BASIC pro

gram. It does not address the problems of getting

a program from one machine to another without

having to key it in again. Increasingly, it is possible

to connect the two computers over a phone line,

directly or via one of the dial-up timesharing ser

vices, and move the program as a text file to avoid

retyping. Nevertheless, the focus of this article is

transportable programming techniques.

What can you do, when writing a program,

to make it easily transportable? We will divide the

strategy into five main parts: 1) minimal vocabu

lary; 2) in-program readability; 3) formal struc

turing; 4) careful attention to input-output; and 5)

limited graphics.

Minimal Vocabulary

First, let's consider the question of vocabulary -

what features of BASIC we should use. Appar

ently, whenever a company produces a new com

puter or a new version of BASIC, it feels compelled

to add features not found in anyone else's BASIC.

Often these features are convenient and may make

programming for that machine easier. However,

they make transporting a program much harder.

If at all possible, such features should be avoided

when writing with transportability in mind.
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If we must use special features, they should

be isolated in a subroutine near the end of the

program and clearly labelled. The main program

should stick to features found in virtually all ver

sions of BASIC. This does not mean that string

handling must be restricted to the limitations of

Radio Shack Level 1 BASIC, which is an extreme

example; nor are there universal rules as to what

constructions are allowed. Some textbooks define

"minimal BASIC" or restrict themselves in a

similar way.

Educational institutions often belong to

groups (consortia) which promote standards for

exchanging programs; CONDUIT is one such

educational group with a nice pamphlet on stan

dard BASIC. If you have worked with several

versions of BASIC, sticking to common features is

a good guide for what will be transportable be

tween them. For informal use, however, or for

the individual who has just worked on one

machine, here are the standards I have found

useful in working with perhaps a dozen different

machines, large and small.

Variables And Commands

Figure 1 suggests some guidelines for variable

names, numbers, line numbers, DIM statements.

Clearly, the list could be made much longer. For

instance, how big can a real number be and not

overflow? How small can a positive number be

and still be distinguished from zero? Most BASIC

programs do not depend critically on these figures,

which may differ dramatically from one system to

another.

will make the program transportable: the person

converting it can check to see if the new computer

will accept 1E-50. If it will not, he can substitute

an acceptable number, e.g., 1E-30.

Figure 1: Variables and Numbers

Line numbers: 1 to 9999

Variable names: One letter or one fetter and one digit.

Strings, one letter and $. Examples:

A B2 C9 F$ Z$

Dimensions: Always declared if needed; execute the

DIM statement once, before using the variables.

If possible, stick to one subscript for strings, two

for numbers. Do not use variable sizes or reuse

letters. DIM C$(50),D(20,10) is good; DIM B(N),

A(50),A$(20)isbad.

If your program does depend on them, you

should probably make this explicit (and include a

REMark giving the limits on your system). For

instance, if your program has a variable X that

gets closer and closer to zero as you go around a

loop, and you exit the loop by testing IF X = 0

THEN ... , the program may behave very differ

ently or even fail on another computer. Changing

this to

500 IF ABS(X)<1E-5O THEN ... : REM USE A SMALL

NON-ZERO NUMBER
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Figure 2:

The most common statements

DATA

DIM

END

FOR...TO...STEP

GOSUB

GOTO

IF...THEN...

INPUT

LET

NEXT

ON...GOTO

PRINT

READ

RESTORE

RETURN

Figure 2 shows a limited list of BASIC com

mands - a very limited list. While almost every

BASIC accepts more commands than these, they

differ on which statements those are. For each

command not on this list, there is some computer

around that will not accept it. To make matters

worse, computers differ substantially in how they

interpret some of these commands. Some, for

instance, do strange things on a STOP but allow

END only as the last line of a program. The cure:

place 9999 END as the last line of the program,

and terminate anywhere else by GOTO 9999.

GOTO and GOSUB should be followed just

by a line number. GOTO 500 is fine; avoid GOTO

A even if your computer likes it. In the statement

FOR X = A TO B STEP C, it is best to restrict A, B,

and C to integers (or expressions evaluating to

integers) and to avoid changing them inside the

loop. NEXT must name just one variable for the

corresponding FOR, e.g., NEXTX.

IF...THEN statements require special atten

tion, since so many computers have so many dif

ferent extensions. A few computers accept only

statements such as IF Y> =Z THEN 830, prohib

iting calculations, logical operations, and not al

lowing anything but a line number after THEN. I

am not seriously suggesting that you keep things

this simple: the extensions are extremely helpful.

However, it is a good idea to keep things simple

enough so that your statements can be translated

into this form. This will be discussed further in

the section on structure, next month.

Numeric And String Functions

Figure 3 shows the most commonly implemented

numeric functions. Either most BASICs have these

functions, or the programmer using the machine

will be prepared to fake them somehow. Two

deserve special mention: RND and TAB.

RND is implemented differently on almost

every computer. Some use X = RND, some use
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Figure 3:

numeric

ABS

RND

ATN

SGN

The most

functions

cos

SIN

EXP

SQR

common

INT

TAB

LOG

TAN

X = KND(U), some use RND(l), some use RAN

DOMIZE to start (seed) the random number gen

erator and some do not. You should assume that

every line containing RND will have to be rewrit

ten. You should make this as easy as possible, by

minimizing the number of lines involved and

making your intention clear. If you need a random

number in 20 different places in your program,

do not have RND appear in 20 places; place it in a

subroutine. That is, incorporate in your program

9000 REM *** GET RANDOM NUMBER, CHANG

E FOR OTHER COMPUTERS ***

9010 X=RND <1 ) :REM RANDOM,O<X<1 ,NEW S

EQUENCE EACH RUN

9020 RETURN

and then place GOSUB 9000 wherever needed in

your program. Here is a more typical use, near

the start of a game program:

150 N = INT(100*RND) +1 :REM RANDOM INTEGER

1 TO 100 ***************

Here the string of asterisks warns you, when

transporting the program, that the line is likely to

change. The remark tells what is wanted and will

save a lot of time if the new computer achieves

thisbyN = RND(100).

Turning briefly to TAB : there are computers

that like TAB(N) (go to column N), those that like

SPC(N) (print N spaces), those that like both, and

those that like neither. Most people know how to

juggle spacing on their own machine, so making

your intention clear (by remarks or a sample print

out) is probably more important than the exact

way you write your PRINT statements. There will

be more on this in the discussion of input-output,

next month.

Figure 4: The most common string

functions

ASC(X$>

CHR$(N)

VAL(X$)

STR$(X)

LEFT$(A$,N)

RIGHT$(A$,N)

MID$(A$,I,J)

The functions given in Figure 4 are now re

markably widespread in microcomputers. It is

probably safe to use all of them freely in that con

text. That is, if the person rewriting the program

does not have LEFTS, he probably has a reasonbly

direct substitute. You cannot count on the format

produced by STR$ being the same from one

machine to another - some pad with blanks on

the left, some on the right, some not at all. Func

tions that match a substring are present on many

machines, but absent on many others. Many sys

tems will crash if you call LEFT$(A$,N) and A$

has less than N characters, so you should always

test for this before you call LEFT$ even if your

system does not insist on it.

Large computers differ substantially in how

they handle strings, and are often more restrictive

than small computers. ASC and CHR$ are fre

quently absent; many large computers do not

even use the ASCII character set. Avoid extensive

string manipulations, or at least place them in a

subroutine, if your program may have to run on a

large mainframe next year.

Readability

Next, if our program is to be readily transportable

to another version of BASIC, it must be readable.

First, can the reader understand our individual

lines, and translate them for the new system?

Second, can the reader understand our general

strategy or procedure (our algorithm) well enough

to debug the program if errors creep in, or if his

BASIC interprets some command very differently

than expected?

The most important consideration, for the

second of these, is to make the program suffi

ciently modular and to provide appropriate

REMarks for each module; this is addressed more

in the discussion of structure, later. There are a

number of "tricks of the trade" that make indi

vidual lines easier to read, however. Here are a

few principles:

1. Leave plenty of space between line num

bers. Even if you have only one command per

line, some one-line commands on your system

may become multiple commands on another. If

you use several commands per line, the situation

gets far worse. This is not to condemn all multiple-

command-per-line statements, since they can add

to the clarity of the program. Just remember that

while your computer may allow:

500 INPUT "WHAT IS YOUR NAME?"; N$

someone else's may require

500 PRINT "WHAT IS YOUR NAME";

501 INPUT N$

This is an easy change if you left a line number

available. It is quite possible for a complex one-line

statement on one system to require six or eight

lines on another.

2. Leave plenty of blanks in your commands,

where appropriate. You may have no trouble

understanding 250PRINTT5 or 300FORI5 = PTOM

dO COMPUTE! January, 1983



F&perClip
ProfessionalWordProcessor at a BreakthroughPrice
PaperClip™ performs all the advanced

features found in Word Processors costing

much more. . .

1) Full screen editing. 2) Copy/Transfer

sentences and paragraphs. 3) Insert/

Delete sentences and paragraphs.

4) Headers/Footers/Automatic page

numbering. 5) Justification/Centering.

6) User defineable keyphrases.

7) Supports both cassette and disk.

8) Variable data - Form letters.

9) Horizontal scrolling up to

126 characters.

10) Insert/transfer/erase

Also available for Commodore 64

Requires

Basic 4.0, 32K memory.

$1258P
Dealer enquiries welcome

BflTTEFikES
inCLUDED
71 McCaul Street

Toronto, Ontario

CanadaM5T2X1

(416)596-1405

columns of numbers. 11) Add/subtract

columns of numbers. 12) Supports most

dot matrix and letter quality printers. In fact,

a printer set-up routine is supplied to

take the best advantage of the printer at

hand. 13) French and Math technical

character sets

available.



WE'VEMADE
RECKLESSDRIVINGAH

INDOORSPORT
Grab the wheel in Hazard Run, our high-speed

cross-country chase . .. and watch the feathers

fly! This exciting game features four progressively

tougher runs, plus one random run. Smash through

the brush, snake around trees and boulders, leap

ponds in a single bound, and

maneuver on just two wheels.

It's all part of the fast moving,

fine-scrolling white-knuckle

action of Hazard Run, 100%

assembly language play that

flexes your Atari graphics to the ^s
max! For more fun than the Program by Dennis Zander

law should allow, get Hazard Run at your local

computer store, or write or call today.

100% assembly language program for the ATARI 400/800

16K Cassette $27.95' 25K diskette $31.95*

ALSO AVAILABLE: Strip Poker, Adult fun for the ATARI 400/800

and APPLEII40K diskette $34.95*
•Add $2. (or postage dr.d iundliiiji NY.

Get it in gear... send in this coupon

or call toll-free 800-828-6573
ARTW0RX Software Co., Inc. 150 North Main St., Fairport, NY 14450 (716) 425-2833

Please send me Hazard Run program(s)

Please send me . Strip Poker program(s).

□ Enclosed is my check for S Bill my D VISA □ MasterCard

NUMBER

Signature

Name (please print)

Address

EX P. DATE

StateCity

D Please send free ARTWORX catalog.

Zip

So you can play

but a reader will find 250 PRINT T5 and 300 FOR

15 = P TO M much easier to copy or edit. Many

BASICs do insist on the spaces; the new IBM Per

sonal Computer is one that does. Your computer

may allow a larger program or run faster if you

delete spaces and remarks, but you make the pro

gram much harder to transport when you delete

them. It may be worth keeping two programs, a

transportable copy and a condensed, quick-run

copy.

3. Avoid unprintable characters. Where a few

are necessary, find a way to make their presence

visible. For instance, a disk read in Applesoft re

quires that you PRINT a CONTROL-D followed

by a string. You can make this readable by

200 D$= CHR$(4) :REM CONTROL-D

540 PRINT DS;"OPEN FILENAME" :REM DOS

COMMAND STARTS CTRL-D

It is a good idea to indicate what other CHR$

characters are when they are created, too - for

instance when CHR$ is used to put a quote mark

into a string, or manipulate carriage returns or

line feeds.

4. Identify specific features you depend on.

This happens most often in connection with

PRINT and INPUT statements. Most of us can

guess what someone else's PRINT statements are

supposed to do, but the INPUTs are another

matter.

Some systems input a sentence like "TODAY

IT RAINS" by INPUT A$ and the response

7TODAY IT RAINS; others by INPUT A$ and

response ?"TODAY IT RAINS"; others by INPUT

LINE A$ or by LINPUT A$ or even by INPUT

(FIELD 40) A$. You can make this clear to the

reader - so that he can try to do the appropriate

thing on his system - by remarks, but clear user

instructions within the program are probably even

better. For example,

110 PRINT "TYPE IN A SENTENCE SURROUNDED

BY QUOTE MARKS"

120 INPUT A$ :REM SAMPLE "HELLO, JOE,

WADDAYA KNOW."

5. Make cues to the user extremely clear. Re

member that you won't be around to show people

how to use it; in fact, no expert on the program

will be around. Give sample answers whenever

possible, and protect against invalid answers.

130 PRINT"DO YOU WANT TO PLAY AGAIN <

Y/N)";

140 INPUT A*

150 IF A*="N" THEN 9999

160 IF A*O"Y" THEN 130

Note that invalid answers will cause the question

to be asked again.

Next month, examples of portable program structure,

input-output, ami graphics programming. ©
tgltirrrtitradt



Mattel's
New Home
Computer
Tom R Halfhill, Features Editor

Judging from the inquiries we've been receiving

at COMPUTE!, people are having a tough time

choosing between the current crop of low-end

home computers: the Atari 400, Commodore VIC-

20, Radio Shack Color Computer, Sinclair/Timex,

and Texas Instruments TI-99/4A.

Well, it's about to get even tougher.

Mattel Electronics has announced a home

computer aimed squarely at the low-end market.

It is not to be confused with the long-delayed

Intellivision keyboard attachment - which has

been redesigned again, incidentally. Mattel says

the new computer, dubbed the Aquarius, is due

"very early in 1983."

The Aquarius will sell for under $200 retail.

The price is expected to vary because the machine

will be sold through mass consumer outlets. This

means it will be available at a wide range of TV-

electronics stores, audio/video shops, department

stores, discount stores, and catalog showrooms.

As we've seen with the other low-end home com

puters being marketed this way, prices are greatly

discounted because competition is so fierce.

Expands To 52K RAM And CP/M

The Aquarius will come with 4K of Random Access

Memory (RAM), expandable to 52K RAM in 4K

and 16K steps with plug-in cartridges. Microsoft

BASIC is built-in. There is one voice for sound

effects or music, and an expansion option (de

scribed below) provides three voices. The

maximum graphics resolution is 320 by 200 pixels

(screen dots) in 16 colors.

The Aquarius can display 256 characters.

This includes a 128-character ASCII set with upper-

and lowercase, and 128 user-programmable char

acters, similar to the redefinable character sets on

the Atari, Commodore 64, VIC-20, and TI-99/4A

computers.

For the Central Processing Unit, the central

"brain" of the computer, Mattel chose the Z-80A,

an eight-bit microprocessor chip. The use of this

chip allowed Mattel to give the Aquarius CP/M

capability. CP/M (Control Program for Microcom

puters) is an operating system primarily used for

business applications. The Aquarius can run CP/M

with the addition of a disk drive and disk controller

card. It is very unusual that a low-end home com

puter would have CP/M capability, but a Mattel

official explained, "Some home users will be pro

fessionals who will prefer to work at home." With

CP/M, a huge library of existing business programs

will work on the Aquarius.

The keyboard has 49 keys. It's more than the

membrane keyboard found on the Atari 400, but

is not quite a full-stroke typewriter keyboard like

the VIC-20's. The keystroke travel is 1.5 to 2 mil

limeters, and the keys are made of a rubber-like

material instead of hard plastic, similar to the

keys on Sinclair's new ZX Spectrum (see COM

PUTE!, August 1982). The keyboard accepts over

lays for special applications. For example, an over

lay for BASIC programming allows one-key entry

of BASIC commands.

While all of these features are standard in the

under-$200 Aquarius, Mattel says it will offer a

complete system "in the $500 range" which will

include a data recorder (tape drive), a printer,

and the Aquarius Mini-Expander. The Mini-Ex

pander is an attachment which adds three-voice

sound, two game controllers on eight-foot cords,

and two slots for plug-in cartridges. One slot is

for memory expansion and the other accepts car

tridge programs.

All of the software initially released for the

Aquarius will be on cartridges. Mattel promises

that eight to ten cartridges will be available when

the Aquarius is introduced. This will include edu

cation, home management, personal improve

ment, and entertainment software.

One cartridge will be a low-cost Logo with

turtle graphics, the acclaimed learning language

for children. Mattel says its Logo is designed to

work on a minimum system without extra acces

sories. Another cartridge will be FileForm, a word

processor. Mattel says more cartridges will be

released monthly after the computer is introduced,

and that additional software may be available on

cassette in the future. All the software has been

developed at Mattel, although the company is

now talking to outside developers.

Other expected add-ons include a disk drive

and a 40-column thermal printer. No prices have

been disclosed for these extras, but a Mattel official

did say that the memory expansion boards would

be "extremely price-competitive."

Apparently, the Aquarius will lack special

function keys, sprite graphics, and full-screen

editing. Reportedly, it will have 8K of ROM (Read

Only Memory), a 40 by 24 screen display, dimen

sions of 13 by 6 by 2 inches, and weigh four

pounds. It will come with simplified instruction

cards so beginners can get the machine working

without reading the manual. ©
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THE BEGINNER'S PAGE
Richard Mansfield, Senior Editor

Myths About Programming

Whenever someone says that they are "not the

type" or they "weren't good in math" as a reason

for not learning to program in BASIC, I like to

compare learning BASIC to learning how to drive

a car. A few people never learn to drive, but most

of us do. What's more, it takes a few weeks at

most to catch on to either driving or BASIC. You.

improve over the years, but the essentials can be

grasped pretty quickly. And in the coming Age of

Information, not knowing how to program could

well be as inconvenient as not having a driver's

license is today.

After all, there are only some 50 BASIC words

to learn. Several of them are very rarely needed

(you can look through hundreds of programs and

never find WAIT, POS, or TAN). Also, many

BASIC words mean exactly what they say: STOP

stops a program, RUN runs, END ends.

If someone is still doubtful, the most con

vincing argument is a demonstration. You can

say: "Let's try something complex. How about

printing your name 1,000 times on the screen?"

Then type: 10 ? "Alan";: GOTO 10.

Could It Explode?

Another factor which causes hesitation about

learning programming is a fear of the unknown.

It's not hard to see where this nervousness comes

from. There is a category in movies which changes

each generation, but could be called the Franken

stein Slot. A scientist gets too big for his britches,

tampers with unknown forces, and his creation

runs amok while the villagers, in their ancient

wisdom, ineffectually stone the laboratory.

During the fifties there were dozens of films

in which atomic radiation filled this slot. It caused

moths and ants to grow to enormous size, ram

paging through cities. When people learned that

radiation, dangerous as it can be, could not cause

insect giantism, popular entertainment found a

new monster. Dozens of movies in the sixties

(some of them excellent, like 2001, The Forbin Pro

ject, and more recently, The Demon Seed) portrayed

the computer as Frankenstein.
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When people buy their first personal com

puter, they are not generally worried that it might

destroy their house, but they often worry about

the computer getting out of their control and

damaging itself. They sense, correctly, that a com

puter is a powerful machine.

You'll see this hesitancy when people look

up, their first time in front of the keyboard, and

ask, "What should I be careful of? Can I hurt it?"

We get letters from beginners wanting to know if

they should use POKE, the BASIC word-that

changes what's in the computer's memory. They

have a perfectly understandable fear that, as one

New Yorker recently wrote, "I might damage the

BASIC ROM chips."

Your computer watches out for most kinds of

errors. It simply won't allow you to POKE into

BASIC ROM chips. If you try to send a POKE to

an address that's in ROM (Read Only Memory), it

will just bounce off. Nothing happens. These

addresses can only be read, not written (POKEd)

to.

We always used to say that nothing you could

type into the computer could hurt it in any way.

If it doesn't understand what you write, or can't

carry out your instructions, it will stop and tell

you where it stopped and, in general terms, why.

The worst that could happen would be an "endless

loop," and you would have to turn power off and

back on to get control. None of this, however,

would start the computer smoldering.

This advice, unfortunately, is not 100 percent

correct. It was discovered that there was one POKE

to PETs with Original or Upgrade BASIC versions

which would make the video display about six

times faster. It's POKE 59458,62. PET/CBMs with

the most recent 4.0 BASIC chips, however, can be

damaged by this POKE if left running without

turning off the power. Since there are about 17

million combinations of POKEs you can make

into your computer, the odds are clearly against

your accidentally making this error. Nevertheless,

it does make it impossible to tell someone that

nothing you type into any computer could hurt it.



NOT EVERYONE CAN TEACH THEIR ATARI™ NEWTRICKS

WE MAKE USING AND LEARNING ABOUT COMPUTERS FUN!
PROGRAMMING GUIDE FOR BEGINNERS OR EXPERTS - MASTER

MEMORY MAP.™A32 page book with hundreds of hints on how to use

your computer. Over 500 memory locations! $6.95.

LEARN SOUND AND GRAPHICS with our exciting lessons called

TRICKY TUTORIALS.mEach comeswith atape ordiskfull of examples,

and a 12 to 64 page manual written in an easy to understand manner.

#1 DISPLAY LISTS — Put several graphics modes on your screen at

once. #2 SCROLLING — Move text or graphics smoothly up, down,

sideways, or diagonally. #3 PAGE FLIPPING — Change TV screens as

quickly as flipping pages in a book. #4 BASICS OF ANIMATION — A

beginner's lesson in animation using PLOT, PRINT, and a surprise

game. #5 PLAYER MISSILE GRAPHICS — Learn the basics of writing

your own arcade games. #6 SOUND & MUSIC — Simple methods to

play complete songs, with graphics. Includes PLAYER PIANO free! #7

DISK UTILITIES — 7 programs to help you use your disk drive. 32K. #8

CHARACTER GRAPHICS - The best editor available with examples

using special characters YOU CREATE and ANIMATE. #9 GTIA,

GRAPHICS 9 to 11 — New tricks you can do with these 16 color modes.

#10 SOUND EFFECTS - Many examples, from rainfall to laser blasts,

NO LOCAL DEALER? CALL FOR A FREE CATALOG, OR ORDER
DIRECT (CHARGE OR COD): 800-692-9520 OR (408) 476-4901

with ample explanation. #11 MEMORY MAP TUTORIAL - 30 colorful

examples of tricks your computer can do.

TUTORIALS cost only $19.95 each, except 5 and 7 which cost $29.95

each. 16K Tape/24K Disk required.

SPECIAL: Tutorials 1 through 6 in a binder for $99.95. SAVE $30,001

USER SUBMITTED PROGRAMS
We sell many fine programs written by dedicated computer owners,

such as INSTEDIT, SPACE GAMES, MINI WORDPROCESSOR, DATA

BASE DIALER, PROTO'S ADVENTURES, and many more.

OUR GUARANTEE: Your money back if unsatisfied!

AVAILABLE

FROM DEALERS

WORLDWIDE.

Educational

Software inc.

SOQUEL, CA



The Math Myth

When autos were first becoming popular, there

were doubtless many people who refused to try

driving, saying, "That's one thing that I will never

try to learn. I could never control our horse." A

weakness in math is often given as the reason for

not trying programming. In fact, the two activities

are hardly related. Mathematical words are avail

able in BASIC, but programming does not need

to involve much math beyond simple arithmetic

unless you choose to solve mathematical prob

lems. You will need to search a long time to find

any use of the word SIN in the dozens of BASIC

programs published each month in COMPUTE!.

Personal computers are general-purpose

tools. They can be used to solve complex equa

tions, but to call programming "mathematical"

would be too narrow it down to only one of its

countless applications. And it would also mislead

people into thinking that they need a special talent

in math to become competent programmers.

Several years ago one of America's largest

corporations undertook a study to find out what

its best programmers had studied in college. To

nearly everyone's surprise, English and music

were the most common majors among the top

computerists. Perhaps this is because these dis

ciplines stress creativity and attention to detail.

Perhaps they combine logical thinking with imag

ination. No one has yet given a satisfactory

explanation.

In any case, you don't need to become an ace

programmer any more than you need to drive at

the Indianapolis 500. To get where you want to

go, ordinary driving or programming knowledge

will suffice. There are very few people who can't

learn the necessary skills.

If there is a topic that you would like to see discussed in this

column, send a card or letter to: The Beginner's Page,

COMPUTE! Magazine, P.O. Box 5406, Greensboro, NC

27403. C
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VERSATILE LINE RE I
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STATISTICS
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FUNCTION PLOTTER
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'Apple is a trademark of Apple Computer, Inc.

Pig out on fun with

PIG PEN
{for the ATARI 800, APPLE II* AND THE IBM-PC)

Here's the newest and freshest idea in dot-maze games.

You'll go hog-wild at the way Pig Pen's clever switches

make this the most intriguing game you ever got hooked on!

With Pig Pen you run the maze leaving dots wherever

you go! And the 4 beady eyed pigs are out to stop you.

Take a potent, pulsing pig pill and you can zap the pigs.

turning them into delicious ham hocks! Why be

'boared1 with the old-fashioned versions. Get

the freshest - have the most fun of all! Oink, oin|j/,

Only $29.95 at your computer store,

or from:

DDATAMOS1
9748 Cozycroft Ave.

Chatsworth, CA 91311

(213)709-1202
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Atari's

Sound System
John Scarborough, Novato, CA

If you're interested in the improvements to Atari sound

and music possible via machine language - this will get

you started. These simple demonstrations might con

vince you to abandon the SOUND command entirely.

Many programmers who decide to make the jump

from BASIC programming to machine language

programming find frustration in their attempt to

print to the screen or produce sound. The problem

is that there are now no print or sound statements.

Machine language deals entirely with retrieving,

manipulating, and storing data.

But even after the programmer discovers this

it won't do him much good unless he knows where

and what to store to produce results. Furthermore,

this information is often not provided in the man

uals that come with the computer. So how does

he obtain this information? He must turn to other

methods. Four common ones are:

1. The trial and error method (very inefficient,

but sometimes necessary).

2. Advanced user's manuals.

3. Information obtained from a human source,

such as from friends or teachers.

4. A magazine.

This article is in category four. After studying

this article, you will have more control over the

four voices provided by the Atari. The article will

also briefly cover the built-in speaker.

Sound Commands

Look at the following sound command:

SOUND 0,121,X,X

This instructs the computer to store a value of

121, which will produce a middle C note, into

Audio Frequency Control register 0. This register

is located at memory location 53760 (SD200 hex).

Thus, the following two commands will function

identically:

SOUND 0,121,X,X

POKE 53760,121

The three remaining Audio Frequency Con-

48 COMPOTE! January. 1983

trol registers are located at 53762 ($D202), 53764

($D204), and 53766 ($D206). A POKE 53764,128

would store a value of 128 (a B note) into the Voice

2 Audio Frequency Control register. SOUND

2,128,X,X will do the same. (See Figure 1 for a

clearer representation of the four Audio Frequency

Control registers.)

Now you can store a given frequency (note)

into any of the four Audio Frequency Control

registers. But what about distortion and volume?

Look at the following sound command:

SOUND 0,X,10,12

This tells the computer to produce a pure tone

(10) and a volume level of 12. Upon execution,

the computer will convert the number 10 to 160

(160 is the actual pure tone code. See Figure 2 to

find the corresponding distortion codes for the

eight additional distortion levels), add 12 to it,

and then store the result into Audio Control re

gister 0. This register is located at memory location

53761 ($D201 hex). Thus, the next two commands

will perform the same task:

SOUND 0,X,10,12

POKE 53761,160 + 12

The three remaining Audio Control registers

are located at 53763 ($D203), 53765 ($D205), and

53767 (SD207). A POKE 53767,160 + 7 would store

a pure tone and volume level of 7 into Audio Con

trol register 3. SOUND 3,X, 160,7 will do the same.

(See Figure 1 for a clearer representation of the

four Audio Control registers.)

You should now know how to store any given

note, tone and volume level into any of the four

voices provided by the Atari (and without using

sound statements). The following two BASIC

programs function identically:

10 SOUND 0,121,10,12

20 GOTO 20

10 POKE 53760,121

20 POKE 53761,160+ 12

30 GOTO 30

The Built-in Speaker

That is an overview of the sound that is channeled

to the television speaker, but what about the built-



YOU'RE GOING TO HAVE FUN
WITH YOUR ATARI!!

TUTTI FRUTTI . . . Wow! A crazy cast of

characters in vivid hi-res color all performing in

their natural habitat, otherwise known as TUTTI

FRUTTI Land. Grape fun for ages 6 and up!

16K TAPE 050-0160 $24.95

32K DISK 052-0160 $24.95

dventuri?

AND THE FUN GETS ROLLING

WITH BUG OFF!
Yikes! The bugs are swarming here, there

and everywhere and only a strong whiff of DDT

can put 'em away. The object of the game is to

control the seven different kinds of pests that are

running helter-skelter over everything. The Army

can airlift in more DDT to fill your bug sprayer . ..

but will they make it in time?

The action builds to a furious frenzy as an

awesome assortment of insects attack anything

and everything in sight. A definite case of "spray

first and ask questions later." All this and hi-res

graphics, too!

16K TAPE 050-0167 $29.95

32K DISK 052-0167 $29.95

TUTTI FRUTTI — byAlan Newman
"GRAPE FUN" FOR THE WHOLE FAMILY!

Somewhere between Never Never Land and

next Thursday, there's a wild and wacky place

where your joystick-controlled "Hungry" snacks on

an orchard of goodies. But there are some nasty ol1

bugs who'd just as soon snack on YOU, so look

sharp and beware. Funtastic action for all ages!

INTERNATIONAL
To order, see your local dealer. If he does not have the program, then call

1-800-327-7172 (orders only please) or write for our free catalog.

Published by ADVENTURE INTERNATIONAL

a subsidiary of Scott Adams, Inc.

BOX 3435 • LONGWOOD, FL 32750 • (305) 862-6917
PRICES SUBJECT TO CHANGE



in speaker? The built-in speaker is controlled via

location 53279 ($D01F).

Program 1 will make the built-in speaker ran

domly click. (Not a very spectacular sound effect,

to be sure, but that's not to be expected from

BASIC statements.) Program 2A and 2B (which

function identically) will also make the built-in

speaker randomly click, but they do not use BASIC

statements to produce the sound and will there

fore click the speaker much faster than will Pro

gram 1. compare the two for yourself. The com

parison will give you some idea of the speed avail

able to you from machine language programming.

If you compared Programs 1 and 2, you might

have thought: "If machine language can do that

much for that little built-in speaker...." Yes, by

using machine language you can greatly increase

the quality of the sound that comes out of your

television speaker.

I leave you with a simple machine language

program that will demonstrate this increase in

quality. The program is written in both assembly

language (3A) and BASIC (3B). This is a simple

program; it would have been half as long without

the delay routine. However, the sound would not

be audible if there were no delay built into the

machine language program!

Program 1.

Figure 1.
The Four Voices Provided By The Atari

VOICE 0

Audio Frequency Control Register

Audio Control Register

VOICE 1

Audio Frequency Control Register

Audio Control Register

VOICE 2

Audio Frequency Control Register

Audio Control Register

VOICE 3

Audio Frequency Control Register

Audio Control Register

- 53760 <$D200)

-53761 (SD201)

- 53762 <$D202>

- 53763 (SD203)

- 53764 ($D204)

- 53765 ($D205)

- 53766 ($D206)

- 53767 ($D207)

Figure 2.
Examples Of The Eight Distortion Levels

Using Random Voices

SOUND 0,X,0,V =

SOUND 0,X,2,V =

SOUND 3,X,4,V =

SOUND 1,X,6,V =

SOUND 0,X,8,V =

SOUND l,X,10,V =

SOUND 2,X,12,V =

SOUND 0,X,14,V =

= POKE 53761,0+ V

= POKE 53761,32 +V

= POKE 53767,64 + V

= POKE 53763,96+ V

: POKE 53761,128+ V

= POKE 53763,160+ V

= POKE 53765,192+ V

= POKE 53761,224+ V

5 REM -THIS PROGRAM UTILIZES THE BUIL

T-IN SPEAKER USING BASIC STATEMENTS

10 A=INT<256*RND(1)>:REM -LOAD A WITH

A RANDOM NUMBER FRDM O TO 255

20 POKE 53279,A:REM -STORE A AT 53279

30 GOTO 1O:REM -START OVER

Program 2a.

S ;THIS PROGRAM UTILIZES THE BUILT-IN

SPEAKER FRDM MACHINE LANGUAGE USIN

G THE ASSEMBLER-EDITOR CARTRIDGE

10 *=*600

20 LOOP LDA *D20A ;L0AD A WITH A RAND

OM NUMBER FROM O TO 255

3O STA 53279 ;STORE A AT 53279

4O JMP LOOP ;START OVER

Program 2b.

5 REM -THIS PROGRAM UTILIZES THE BUIL

T-IN SPEAKER FROM MACHINE LANGUAGE

USING THE BASIC CARTRIDGE

10 FOR L00P=1536 TO 1544

20 READ DATA

30 POKE LOOP,DATA

4O NEXT LOOP

5O X=USR(1536)

60 DATA 173,10,210,141,31,208,76,0,6

Program 3a.

AND A VOL

INTO VOIC

5 ;THIS PROGRAM UTILIZES THE TELEVISI

ON SPEAKER FROM MACHINE LANGUAGE US

ING THE ASSEMBLER-EDITOR CARTRIDGE

10 *=*600

20 FREQ=»660

30 ;STORE A PURE TONE (160)

UME LEVEL OF 15 <160+15)

E O

40 LDA #175

50 STA *D201

60 ;ST0RE CURRENT FREQUENCY INTO VOIC

E 0

70 START LDX FREQ

80 STX *D200

90 INX ;INCREMENT FREQUENCY LEVEL

100 STX FRED

110 ;DELAY PROGRAM EXECUTION

120 DELAY LDX #15

130 L0DP1 LDY #15

140 LOOP2 DEY

150 BNE L00P2

160 DEX

170 BNE L00P1

ISO JMP START ;C0NTINUE

Program 3b.

5 REM -THIS PROGRAM UTILIZES THE TELE

VISION SPEAKER FROM MACHINE LANGUA6

E USING THE BASIC CARTRIDGE

10 FOR L00P=1536 TO 1563

20 READ DATA

30 POKE LOOP,DATA

40 NEXT LOOP

50 X=USR(1536>

60 DATA 169,175,141,1,210,174,96,6,14

2,0,210,232,142,96,6,162,15,160,15

f136,208,253,202,208,248,76,5,6 Q
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the fort\\ thkvc$

A fantasy role-playing adventure for ■

one or more players

By Stuart Smith
ALI BABA AND THE FORTY THIEVES is written in

high resolution color graphics and includes

music and sound effects. Adventures can be

saved to disk and resumed at a later time.

Available for Apple II and Apple II Plus 48K or

Atari 800 32K

On diskette only — $32.95

SOFTW7IR6
6660 Reseda Blvd., Suite 105, Reseda, CA 91335 (213) 344-6599



VIC Sound Generator
Robert Lee. Vancouver, B.C.

Adding sounds to VIC can significantly slow down a

BASIC program. The action stops and waits for the

sound to finish. This could be especially annoying when

you want a game to run as fast as possible. With this

sound generator, you can add sounds in BASIC easily

and 'without a speed penalty.

Among the novel features of the VIC-20 are its

sound capabilities. These give it an advantage

over the PET, bringing a new dimension to game

programs. However, one of the problems I and

undoubtedly other VIC owners have encountered

is that, while manipulating the sound generators

in a BASIC program, it is not possible to do any

thing else.

This is especially a problem in game programs

written in BASIC and using extensive graphics.

Either you have to write such programs without

complex sound effects, or you have to settle for

slow motion.

Faster Sound

Faced with this problem, I decided to write a

machine language (ML) program for the VIC

which adds speed to its sound generation

capabilities. Most of the sound effects we use in

game programs are sounds with increasing or

decreasing tones. For example, a simple way to

simulate the sound of a laser with the VIC is:

FOR K = 250 TO 240 STEP -1 :POKE36876,K:NEXT

The ML program works along these lines, except

that it is necessary to use only one POKE com

mand. It generates sounds with increasing or

decreasing frequency to make almost any kind of

sound effect possible.

The program "VIC Sound" places a machine

language program in the cassette buffer of the

VIC. This means, of course, that you cannot trans

fer data using the cassette player while you are

running the program. By changing the contents

of memory locations 788-789 (decimal), the'inter-

rupt system of the computer is used to run the

ML program.

As you know, the VIC has four "speakers" to

make music and noise. The first and second speak

ers, activated by POKEing memory locations 36874

and 36875, are used for sounds with increasing
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tones. The third speaker (36876) is used for sounds

with decreasing tones. The fourth speaker, acti

vated by memory location 36877, is used mainly

for explosions.

The ML program stores a starting number

into the appropriate location and increases or

decreases it for the period specified by the user.

The interrupt of the computer will run through

the program 60 times a second, which means that

the starting number or tone will increase or

decrease 60 times in one second.

Sound Duration

To make this a little clearer, let me explain that

four memory locations have been assigned in the

ML program to activate the four speakers, and

four others to control the duration of the sounds.

Speaker To activate Duration

1st 846 858

2nd 847 888

3rd 848 918

4th 849 948

The number POKEd into locations 846-849 is the

starting number which is stored in location 853

(dec); the initial value is 222, but this may be

changed for the kind of sound you require. Loca

tions 858, 888, 918, and 948 control the duration

of the sounds. The program will generate the

sounds for the number of jiffies (the l/60th of a

second interval used to measure time in Commo

dore machines) specified in these locations.

Fora demonstration, RUN the program and

then type SYS828; this will trap the interrupt. It

will also set the volume control (location 36878) to

maximum. Now POKE 846,222.

Location 858 contains 10 (dec), so the sound

you heard was for ten jiffies. What the program

has done is store 222 in location 36874 (first

speaker), incremented it by one every 60th of a

second until ten jiffies elapsed, then stored 0 into

the memory location to switch off the speaker. To

change the duration of the sound to, say, 20 jiffies,

POKE 858,20. Now POKE 846,222.

The same method can be used for the other

speakers. POKE 858,10. To change the starting

number (i.e., to get a tone which starts higher or

lower), simply POKE into memory location 853.

For example, POKE 853,240. Now POKE 846,240.



Your VIC 20

never had it so good!

VIC 20 owners rejoice! HES presents a com

plete range of software from our exciting

series of games to our professional group of

utility and language programs.

Our new cartridge programs include: HES

MON, an indispensible monitor for assembly

language programmers; HES WRITER, a

VIC 20 is a registered TM of Commc

essing program; Turtle Graphics,

a fun and easy way to learn computer pro

gramming; and VIC FORTH, a powerful lan

guage that is many times faster than BASIC,

yet easier to use than assembly language.

HES is committed to offering high-quality,

well-documented computer programs on a

continual basis. Look for our cartridge and

cassette based software at your local dealer.

Human Engineered Software

71 Park Lane

Brisbane, California 94005

Telephone 415-468-4110



Explosion Simulation

It is necessary to POKE the starting number into

locations 846-849; any other number will give

only silence. Try POKE 847,240 (second speaker);

it gives a sound of increasing frequency like the

first. Now POKE 853,222:POKE 848,222. You

notice this gives a sound that decreases in fre

quency. POKE 849,222 will simulate an explosion.

By manipulating the durations and starting

number, you can get almost any kind of sound

from the first three speakers and explosions from

the fourth. However, when you are changing the

duration of the sounds, make sure it is not too

long; e.g., if you POKE 853,50:POKE 846,222 the

program will store 222 in location 36874 and in

crement by one every jiffy for 50 jiffies. But in this

case the contents of 36874 would increase to 255

and then cycle back to zero. You would hear a

note for only 33 jiffies, since a number less than

128 in the sound generators of the VIC produces

silence.

When using this program, you cannot gener

ate sounds the normal way. To do so, you must

first reset the interrupt vector by SYS996. This

will also set the volume control to zero. To use

the ML program, add the subroutine starting at

line 8900 to your own BASIC program; and you

can create sound effects using just one POKE,

which would otherwise require a series of

POKEs.

In a BASIC program with lines 8900-9240

added, you would first have a line like this in the

main program to enter the ML into memory:

10 GOSUB 8900 : REM SOUND GENERATOR

10 PRINT"{CLEAR}"

20 PRINT"{03 DOWN}{08 RIGHT}{REV}V
IC20{OFF}"

30 PRINT"{02 DOWN}{06 RIGHT}VIC SO

UND"

800 GOSUB8900

9 00 END

8 900 FORJ=8 28TO1019:READF:POKEJ,F:NE

XT

9000 DATA169,15,141,14,144,120,169,8

2

9010 DATA141,20,3,169,3,141,21,3

9020 DATA88,96,10,15,16,64,160,0

9 030 DATA162,222,173,78,3,201,10,176

9 0 40 DATA9,238,78,3,238,10,144,76

9 05 0 DATA116,3,140,10,144,236,78,3

9 060 DATA208,6,140,78,3,142,10,144

9 070 DATA173,79,3,201,25,176,9,238

9 080 DATA79,3,238,11,144,76,146,3

9 090 DATA140,11,144,236,79,3,208,6

9100 DATA140,7 9,3,142,11,144,17 3,8 0

9110 DATA3,201,16,176,9,238,80,3

9120 DATA206,12,144,7 6,176,3,14 0,12

913 0 DATA144,236,8 0,3,208,6,14 0,8 0

9140 DATA3,142,12,144,173,81,3,201

9150 DATA64,176,28,238,81,3,173,81
9.160 DATA3,201,22 ,208,7,169,176,141

9170 DATA13,144,240,25,201,43,208,21

918 0 DATA169,160,141,13,144,240,14,1
40

9190 DATA13,144,236,81,3,208,6,14 0

9 20 0 DATA81,3,142,13,144,76,191,234

9 210 DATA169,0,141,14,144,120,169,19
1

9 2 20 DATA141,20,3,169,234,141,21,3
9230 DATA88,96,0,0,0,0,0,0

9240 RETURN ®

VIC 20/PET/CBM OWNERS

ROADTOAD - Hop your load across 5 lanes ol traffic, avoid deadly
snakes, and dodge Ihe dreaded toad-eaters. Cross a raging river full ot logs,

turtles, alligators, and park your toad in the safety of a harbor. Each time you

park S loads, you enter a tougher level where the action is faster and the toad-

eaters are more numerous. ROADTOAD is written in machine language and

uses high resolution graphics. The sound effects are excellent and you can use

a joystick or the keyboard to control your load.

CASS/5K/VIC 20 $15.00
(CALIF RES ADD 6% SALES TAX)

WALLSANGER - Blast your way through the dodgem, blast'm. and
attack modes. If you destroy the bouncing balls Oefore they destroy you. the

walls close in lor the next round. WALLBANGER is written in machine

language, has great sound, and encourages complex strategies

CASS/5K/VIC 20/CBM 6032

CASS8KM0 COL SCREENIOLD-NEW ROMS/FAT FORTY $15.00
, m,-,- [CAUF RES ADD 6% SALES TAX)

Write for FREE catalog:

NIBBLES & BITS, INC.

P.O. BOX &O44

ORCUTT, CA 93455

VIC-20 OWNERS
Expand your System with these

Exclusive Factory Direct Products

A. DATASPAN-2Q

• 5 slot-switch selectable (not an incon

venient DIP switch) allows control

between computer mode and game

mode

• Fully buffered

• Reset button

• Auxiliary power supply jack

■ Fuse protection

• Write protection on one slot

DATASPAN Kit S54.95

OATASPAN Assembled $79.95

C. RAMcharger

• Turn your Commodore 8K cartridge

into a full 1GK cartridge

• Full address switching capabilities

• Sockets allow future EPROM

substitution

HAMcharrjar Kit S29.95

All assembled units have full 90-day limited guarantee.

Digital Interface Systems Co. TERMS:

P.O. Box 6715 Shipping and Handling S3.0Q

Portland Oreaon 97207 VISA/MASTERCARD-Add 3%Koniana, uregon s^u/ Mos| orders sh|pped W|lhjn ^ hours

(503) 295-5890 (Personal checks - allow 2 weeks)

VIC TIP OF THE MONTH

Tightly wrapR.F modulator and connectors with nn foil to help eliminate TV interference
'VIC-20 is a trademark of Commodore Business Machines

R. RAHraider

• Makes your 3K or "Superexpander

cartridge a lull 4K RAM

• Recaptures your RAM for BASIC and

moves it into Expansion memory

(lower half of Blocks 1.2. or 31

HAMraiilerKlt S24.95

RAMraider Assembled S34.95

D. BREEZE MACHINE

• Extend the life of your computer with
our Whisper Quiet FAN

• Plugs directly into your expansion
port

• Designed to work with any VIC

compatible cartridge or expansion
board

BREEZE MACHINE Assembled $59.95
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Exterminator by Ken Grant

First the bad news...this game is

literally full of bugs. The good news?

We guarantee hours of exciting enter

tainment trying to remove them.

Some bugs you are likely to come up

against are spiders, snails, fleas and

centipedes in this rapidfire, 100%

machine language, exceptional quali

ty game. Exterminator runs in stan

dard 5K VIC. *24.95

Antimatter Splatter! a more

dastardly alien could scarcely be

found than one who would wipe out

an entire civilization by dropping anti

matter anti-canisters, right? If your

opinion of this alien troublemaker is

the same as ours, probably your first

thought was, get some matter! We

say calm down! All is not lost. A

mobile rapid splatter cannon capable

of both breaking through his standard

alien moving force fields and laying

waste to the ever-increasing number

of anti-canisters is even now hovering

above us. If only our cannoneer

hadn't called in sick...say. what are

you doing today? Anti-Matter Splat

ter is 100% machine language and

runs in standard 5K VIC. S24.95

3-D Man The exact maze from

probably the most popular arcade

game ever with perspective altered

from overhead to eye level. The

dots...the monsters...the power

dots...the side exits. New on-screen

radar. This game is amazing. 3-D Man

requires at least 3K memory expander

but will run with any memory add-ons

{8K, 16K, 24K. etc.) that we have come

across. M9.95

Defender on Tri As pilot of the

experimental Defender-style ship

"Skyes Limited," you are the only

hope for an advance party of scien

tists trapped in ancient alien sphere

which suddenly (heat from collision

course with sun presumably—G.E.)

came to life. Four screens worth of

unique defenses, on-off shields, fuel

deposits, alien treasures, running

timer, energy, score and very nice

graphics display make this one that

does not quickly wax old. Defender

SPLflTTER

on TRI requires at least 3K memory

expander, but will run with any

memory add-on (8K, 16K. 24K, etc.) we

have come across. S19.95

• • SPECIAL • •
Another NUFEKOP Big Deal to close

this year out RIGHT! We at NUFEKOP

want to celebrate by giving you a gift.

Our catalog...FREE. No, seriously, if

you order both Antimatter Splatter

and Exterminator, or three of the

lesser-priced games, you may pick

ONE FREE GAME from any of the

above (except Exterminator.) Happy

New Year!!

IWFEKUP
P.O. Box 156, Shady Cove, Oregon 97539-0156

C.O.D. Orders...call (503) 878-2113

Mastercard and Visa cards accepted

Ask for our new FREE catalog!

Games will be on tape unless you request disk.

Alien Panic Standard 5K VIC

20/combination stick & keyboard.

This arcade-type game pits you

against time and an alien on a six

level construction sight with ladders

and pitfalls, but not to worry! You

have a shovel. M2.95

Krazy Kong The crazy gorilla has

taken three fair maidens up to the top

of the giant stairway. And you (the

valiant hero) will attempt to rescue

them at the risk of your own life. Your

timing must be totally accurate as

you jump the barrels that Kong is

rolling down at you. M2.95

Rescue From Nufon Adventure M2.95

Collide Crunch S12.95

Vikman Classic S12.95

Search Challenging M 2.95

SPECIAL OFFER! With any

order of Exterminator and Anti-Mat

ter Splatter we'll send you a FREE 17"

X 22" poster like the one shown

above. Also available separately for

$3.50.

VIC is a trademark of Commodore Business Machines, Inc.



Easy Apple Disk

Space Messages
Beirne L Konarski, Kent. OH

As diskettes fill up, it is useful to know how much

room is left on them. Two methods exist for find

ing this number. One is to get a calculator or pencil

and paper and add the figures. This seems point

less, since the computer is supposed to do those

tasks. The alternative is to run the FID program

from the system master. This is a nuisance,

though, because you often change diskettes.

Since many people incorporate a CATALOG

command into their greeting program, this would

be the most useful place for a sector-counting

subroutine. The DOS Manual contains two sections

which help to solve this problem. The first is the

RWTS (Read or Write a Track and Sector) machine

language program (p. 94). The second is the listing

of sector allocation (p. 129). The RWTS subroutine

can be used to read the sectors containing the

catalog and tally the amount of sectors used.

The diskette directory is located in track $11.

It contains 15 sectors of catalog information, each

holding the names and sizes of seven programs.

The program reads one sector at a time beginning

with sector $F and places it into the memory range

beginning at $2000. The sector is then checked

before the next one is read from the disk.

The seven program titles are checked for two

things. The first is to see if the program is current.

When a program is deleted, its catalog entry is

not erased, but instead the first byte of the listing

becomes $FF. If the program is current, then the

bit containing the length is added to the running

total. The Least Significant Byte of the total is

stored in location S6074, or 24692. If there is a

carry, it is placed in $6075. When all seven listings

have been checked, the next sector is loaded, and

the process continues until all fifteen sectors are

read. The computer then returns to BASIC.

The rest of the BASIC program PEEKs the

two locations containing the sum of the sectors

used. The Most Significant Byte is multiplied by

256 and added to the LSB. This total is displayed

and then subtracted from 496 to give the figure

for the space remaining.

The program reads the DATA lines and enters

the numbers beginning at $6000. It displays the

CATALOG, then gives the results of the count. It

can be substituted for your HELLO program,
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with your own personal touches like name and

date placed before or after line 20, or after line

110.

10 D* = CHR» (4)

20 PRINT D*;"CATALOG"

30 FOR K = 24576 TO 24694

40 READ A

50 POKE K,A

60 NEXT

70 CALL 24576

80 X = PEEK <24692)jY = PEEK (24693)

90 Z = X + 256 * Y

100 PRINT t PRINT "SECTORS USED: ";Z

110 PRINT "SECTORS REMAINING: ";496 - Z

120 END

130 DATA 169, 96, 160, 76, 32, 217, 3, 17

3, 11, 32

140 DATA 201, 255, 240, 3, 32, 99, 96, 23

8, HO, 96

150 DATA 173, US, 96, 201, 7, 208, 28, 1

69, 0, 141

160 DATA 119, 96, 169, 44, 141, 104, 96,

169, 11, 141

170 DATA 8, 96, 173, 2, 32, 201, 0, 240,

25, 141

180 DATA Bl, 96, 76, 0, 96, 173, 104, 96,

105, 35

190 DATA 141, 104, 96, 173, 8, 96, 105, 3

5, 141, S

200 DATA 96, 76, 7, 96, 96, 0, 1, 96, 1,

0

210 DATA 17, 15, 94, 96, 0, 32, 0, 0, 1,

0

220 DATA 0, 96, 1, 0, 0, 1, 239, 216, O,

24

230 DATA 173, 116, 96, 109, 44, 32, 141,

116, 96, 144

240 DATA 3, 238, 117, 96, 96, O, 0, 0, 0

Use the handy

reader service cards

in the back of the

magazine for

information on products

advertised in COMPUTE!
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ing like it before. Nothing else like it now!

... brings you continuous Hi-Res action-animation in every a

turous moment! And, real running, leaping, crawling. Real fighting,

shooting, stabbing, dynamiting. Real wounding, poisoning,
killing. Real action, excitement, mystery! AH in a real-time

challenging adventure that's the wave of the future!

k*'l Stevenson's graphic genius, first displayed in his

shbuckler" sword fighting game,

AZTEC. You're inside an ancient

lid searching for the golden idol.

leep into the heart of the temple-

meet cobras, scorpions, giant lizards,

hostile Aztec guardians and more. Watch
fnr hidden trapdoors and strange death-

Be ready to fight, or run, crawl or

" menace if

are yours

/enture like

of its amazing

LI III | IC1UVJ1 "? til IU V>^\V*l III >y Wi iui»wi ry ^.

$39.95 for the Apple 11' At your

computer store or:

4

■M- ft:

97-18 Cozycroft Ave., Chat. (213) 709-1302.

'V.

.iccppli-H S2 00 snipping.

handling charge iCalttomin resident • add 6 ■

taxt



Juggler
Doug Ferguson, Elida OH

For Atari and VIC (with or without expansion), this

game will challenge anyone's dexterity. If you can score

50 with two balls or 500 with three, there is an extra

surprise.

"Juggler" is a fast-action game I wrote in Sep

tember 1981 when the idea of programming BASIC

was very new to me. It has undergone countless

revisions since then, but the main loop (lines 860-

970) remains what it was the first night I strug

gled.

The purpose of Juggler is to use the joystick

to control the arms of a cartoon juggler in his at

tempt to keep two or three balls in the air. The

juggler's hands move in tandem and can be

positioned to catch the three colored balls (inside,

middle, and outside). Since this game is not for

the timid, it requires a joystick because only game

addicts know how to work them.

The balls are as random as I could make them

and, contrary to the opinion of novice players,

cannot land at the catching stage at the same time.

The most important playing strategy is to make

sure you hear the ball being caught before you

move the hand toward another catch. The game

can be slowed down merely by adding a few extra

GOSUB 150 statements in the main loop, prefer

ably at lines 860, 900, and 940.

The game will run on either the unexpanded

or expanded VIC-20. I would rather not explain

how it all works, mainly because it often follows

inconsistent logic and layout. One technical foot

note for those curious enough to investigate the

program: instead of using zeros as values, I used

a period (as in Y = .) because I read somewhere

that this is faster and still zeros out the variable.

To start a game, push the joystick up or left

for the three-ball or two-ball games, respectively.

To repeat the same game, press the fire-button,

or move the stick to change games. If you want to

quit, hit Q.
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Program 1: VIC-20 Version

100 POKE36879,75:X=RND(-TI):Y=2:GOT

0670

110 POKEV,15:POKEV-2,N:FORT=1TO10:N

EXT:POKEV-2,0

120 O=O+1+ABS(C)*9

130 PRINTTAB(7)"{WHT}SCORE "0"{H0ME

HOME}";:RETURN

140 DEFFNJ{X)=-(<PEEK(37151)ANDX)=.

):RETURN

150 IFFNJ(16)ANDU=1THENGOSUB360

160 IFFNJ(16)ANDU=2THENGOSUB420

170 POKEG+2,127:Q=PEEK(G):POKEG+2,2

55

180 IFQ=119ANDU=lTHENGOSUB480

190 IFQ=119ANDU=.THENGOSUB420

200 RETURN

210 IFPEEK(H)<64THEN330

220 RETURN

2 30 IFPEEK <H+2)<64THEN34 0

240 RETURN

250 IFPEEK(H+4)<64THEN350

260 RETURN

270 IFPEEK(H+16)<64THEN330

280 RETURN

290 IFPEEK(H+14)<64THEN340

300 RETURN

310 IFPEEK(H+12)<64THEN350

3 20 RETURN

3 30 POKEJ%(K-A),32:D=K-1:GOSUB630:G

OTO540

340 POKEU%(L-B),32:D=L:GOTO540

3 50 POKEG%(M-C),32:D=M+1:GOSUB64 0:G

OTO540

360 POKEH+2,32:POKEH+3,32:POKEH-1,7

4:POKEH,64:POKEH+1,75

3 70 POKEH+4,32:POKEH+5,32:POKEH+24,

32:P0KEH+23,77:P0KEH+25,32



SUNDAY DRIVER gives you four scenarios to

choose from. You must beat the clock as you

drive along while avoiding pedestrians, other

cars, and obstacles. In other versions it's winter

and you're on ice-slicked roads. In game three

it's nighttime (don't hit the ghosts). If this

sounds too easy try the 007 option — it's you

against them on twisty roads.

SEND CHECK OR MONEY ORDER TO:

_ Software
P.O. Box 23 Worcester, MA 01603

MasterCard and VISA accepted (617)892-3488

16K cassette or disk $29.95.

Dealer inquiries invited. e 1982 A.N.A.L.O.G. Software ATARI® is a trademark of ATARI, Inc.



380 POKEH+14,32:POKEH+15,32:POKEH+1

1,74:POKEH+12,64:POKEH+13,
75

390 POKEH+16,32:POKEH+17,32:POKEH+3
7,32:POKEH+3 5,77:POKEH+36,
32

4 00 POKEH+187,77:POKEH+188,78:POKEH
+209,32:POKEH+181,103:POKE

H+203,122:POKEH+180,32:U=.

410 RETURN

4 20 POKEH+l,74:POKEH+2,64:POKEH+3,7
5:POKEH,32:POKEH-1,32

4 30 POKEH+4,32:POKEH+5,32:POKEH+25,
32:POKEH+23,32:POKEH+24,72

4 40 POKEH+13,74:POKEH+14,64:POKEH+1
5,75:POKEH+12,32:POKEH+11,
32

4 50 POKEH+16,32:POKEH+17,32:POKEH+3
7,32:POK£H+35,32:POKEH+36,
72

4 60 POKEH+181,103:POKEH+203,122:POK
EH+187,101:POKEH+209,76:PO

KEH+188,32:POKEH+180,32:U=
1

470 RETURN

A fumbled ball crashes in "juggler," V1C-20 version.

480 POKEH+3,74:POKEH+4,64:POKEH+5,7

5:POKEH+2,32:POKEH+1,32

4 90 POKEH,32:POKEH-1,32:P0KEH+25,78

:POKEH+23,32:POKEH+24,32

500 POKEH+15,74:POKEH+16,64:POKEH+1

7,75:POKEH+14,32:POKEH+13,

32

510 POKEH+12,32:POKEH+ll,32:POKEH+3

7,78:POKEH+35,32:POKEH+36,

32

5 20 POKEH+181,7 8:POKEH+180,77:POKEH

5 30

540

5 50

560

570

580

590

595

600

610

620

6 30

640

6 50

660

670

680

690

7 00

710

720

7 30

7 40

7 50

7 60

7 70

780

790

+203,32:POKEH+187,101:POKE

H+209,76:POKEH+188,32:U=2

RETURN

GOSUB650:PRINTTAB(D)"{21 DOWN}{

WHT}CRASH{HOME}";:POKEV-1,

N:POKE79 54-SC,15:POKEH-36,

34

FORT=15TO0STEP-1:POKEV,T:POKEV+
1,PEEK(V+1JAND248ORT

FORW=1TO100:NEXT:NEXT:POKEV-1,.

:POKE36879,75

PRINTTAB(7)"{YEL}{02 DOWN}GAME

OVER{DOWN}":POKEH-14,64:GO
TO590

PRINT" {BLK}T{YEL} 3 BALLS
DOWN}": PRINT" {BLKK

YEL} 2 BALLS{DOWN}":PRINT"
PRESS {REV}Q{OFF} TO Q

UIT":GOSUB140

GETA$:IFA$="Q"THENSYS65234
IFFNJ (32) ANDYO2THENREST0RE : E=0

:O=0:GOTO710

IFFNJ (16)THENCLR:Y=1:GOTO700

IFFNJ(4)THENCLR:GOTO700

GOTO590

FORT=38884TOT+6:POKET-CO,7:NEXT

:FORT=38900TOT+6:POKET-CO,

7:NEXT:RETURN

FORT=388 8 4TOT+6:POKET-CO,6:NEXT

:FORT=38899TOT+6:POKET-CO,

6:NEXT:RETURN

FORT=8165+DTOT+2:POKET-SC,123:N

EXT

RETURN

PRINT"{CLEAR}{DOWN} {YEL}V

IC JUGGLER{WHT}"

PRINT"{03 DOWN}{03 RIGHT}USE JO

YSTICK ONLY{04 DOWN}11

PRINT"{YEL}{04 RIGHTjCHOOSE GAM

E{DOWN}":GOTO580

V=36878:H=7968:G=37152:DIMJ%(18

) ,() ,()

PRINT"{CLEAR}";:IFPEEK(36869)=1

9 2THENSC=3 584:CO=512

H=7968-SC:GOSUB140

FORX=8015TO8 025:POKEX-SC,64:NEX

T:POKEX-6-SC,104

POKEH-37,93:POKEH-35,9 3:POKEH+7
"7 A • rM-tTT n n i fl 1 C . nni/ tt> mj, on Ql

, / H i r\Jt\Lt riT 7, / Jirui\ij nT j <o , 3 j

:POKEH+118,102

POKEH-15,93:POKEH-13,93:POKEH-5

9,85:POKEH-57,73

POKEH-36,114:POKEH-14,82:POKEH+

8,114:POKEH-58,64:POKEH+74

,102

POKEH+139,78:POKEH+141,77:POKEH

+160,78:POKEH+164,77:POKEH

+96,102

GOSUB360

FORK=2TO16:READJ%(K):J%(K)=J%(K

)-SC:POKEJ%(K)+307 20+SC-CO
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I

DREAMINGor is it rea

Lost in a maze ofhaunted chambers.

pursuedby fearsome creatures,

YOU'RE TRAPPED INAN OLD C;

Don't listen to those screams..

seek the key to your escape...

reach the Iron Door. Pay no

attention to the footsteps behind you

—it's notthe psychopathic killer!

Concentrate—THINK! Find Your

Mind's Eye hidden in the Death Tunnel.

WHERE IS IT? Jm^
THE NIGHTMARE, designed by Marc Russell Benioff, ■:

Offers... -■ (f(r,.T; .
• Both Puzzle-Solving 8l Role-Playing Intrigue!

• Superb Graphics, Sound& ColorAnimation!

• Hours ofChallenging Horror!

Requires...

• ATARI 400/800& OneDisk Drive

• OnePlayer&Joystick Controller

Comes with...

• GameProgram & Complete Instn...

• EPYX 30/FOREVER WARRANTY

NowAvailable AtYour Favorite Deale

For the name ofyour nearest EPYX d<

"THE NIGHTMAREJjL
EPYX/Automated Simulajions,

1043 Kiel Court, Sunnyvale, CA 94086

#
COMPUTER GAMES
THfNKERS PLAY

EPYX Temple of Apshai was the very first computer

game ever to win the Hobby Industry award for

excellence. EPYX pledges you that same excellence

in every game you purchase from us ... the VERY

BEST in entertainment!

EPYX 30/FOREVER WARRANTY

*Our 30-day Unconditional Guarantee: If your

EPYX Game has any defectwhatsoever within

30 days of purchase, return it to us or your

dealer and we will replace it free.

•Our Forever Warranty: If anything happens

to your disk at any time after 30 days, for

any reason, just send it back with $5.00 for

shipping, andwe will send you a replacement.

'ATARI 400 800 is a trademark ofATARI,INC,



,7:NEXT

8 00 FORK=2TO14:READU%(K) :U%(K)=U%(K

)-SC:NEXT

810 F0RK=2T012:READG%(K):G%(K)=G%(K

)-SC:POKEG%(K)+30720+SC-CO

,6:NEXT

820 K=INT(RND(1)*8)+2:A=1

830 L=INT(RND(1)*7)+2:B=1

8 40 IFY=0THENM=INT(RND(1)*6)+2:C=1

850 IFO>49+450*ABS(C)THENE=1:Y=.

860 GOSUB150

870 N=220:IFK=17THENGOSUB270:A=-1:G
OSUB110:K=15-E

8 80 IFK=1THENGOSUB210:A=1:GOSUB110:
K=3+E

890 POKEJ%(K-A),32:POKEJ%(K),81:K=K

+A

900 GOSUB150

910 IFL=15THENGOSUB290:B=-1:GOSUB11

0:L=13-E

9 20 IFL=1THENGOSUB230:B=1:GOSUB110:

L = 3+E

9 30 POKEU%(L-B),32:POKEU%(L),81:L=L

+B

940 GOSUB150

9 50 IFM=I3THENGOSUB310:C=-1:GOSUB11

0:M=11-E

9 60 IFM=1THENGOSUB250:C=1:GOSUB110:

M=3+E

970 POKEG%(M-C),32:POKEG%(M),81:M=M

+C:IFE=.THEN850

980 POKEJ%(K-3*A)r32:POKEJ%(K-2*A),

81

9 90 P0KEU%(L-3*B),32:POKEU% (L-2*B) ,

81

1010 POKEG%(M-3*C),32:POKEG%{M-2*C),

81:GOTO860

1020 DATA 7946,7902,7858,7815,7772,7

730,7710,7712,7714,7738,77

84,7829,7874,7918,7962

10 30 DATA7948,7904,7860,7817,7774,77

5 4,77 56,7 758,778 2,78 27,7 87

2,7916,7960

104 0 DATA7950,7906,7862,7819,7798,77

78,7802,78 25,787 0,7914,7958,

Program 2: Atari Version

100

110

120

130

140

ISO

16O

170

190

190

JUGGLER - RTRRX VERSIONREtt

GRAPHICS 18

GOSUB 660:GRAPHICS 19:PDKE 756,CH

SET/256:SETCOLOR 1,12,6:SETCOLOR

3,4.,8:5ETC0L0R 2,0.10

56*PEEK(89)

#6; " ! "

#6;"<CG

#6; " CO"

tt 6 ; " * 7. "

BALLS=2:DIM BALL*(3):BALL*="

{GJ":POSITION 6,0:? #6;M*

GOSUB 320:P0SITI0N 1,1:? #6;

SCR=PEEK (88) ■*

POSITION 7,b:

POSITION 7,7:

POSITION 7,8:

POSITION 7.9:

CE>>"

E: " ;BALLS

200 POSITION 10,1:7 #6;"<:8 SPACES)11: I

F PRACTICE THEN POSITION 10,1s? *t

6j " HHIEBHg!"

210 K=P£EK(53279):IF K=7 THEN 210

220 IF PEEK<53279>=K THEN 220

230 IF K=5 THEN BALLS=5~BALLS

240 IF K=3 THEN PRACTICE=1-PRACTICE

Atari Notes

Use your joystick to move the Juggler's arms

to any of three positions (far left, center, or

far right) to catch and deflect the balls. You

can select a game with either two balls or

three balls by pressing SELECT when the

game is RUN. If you press OPTION, you can

play a "practice" game. In a practice game,

you cannot make any points, but you can't

lose, either. It's a good way to learn how to

play without becoming frustrated.

A successful catch is greeted with a

"bleep," but a miss gets you a raspberry. If

you're not playing a practice game, it's all

over when you miss a ball. The rest come

tumbling down!

A note on strategy: let go of the joystick

after each move. This will return the Juggler

to the center position, where it is easiest to

quickly react.

250

26O

270

280

2 90

3O0

310

320

330

340

350

360

370

380

390

400

4 10

4 2O

430

440

450

460

470

480

490

500

IF K<>6 THEN 190

POSITION 1,1:? #6;Mt9 SPACES}"

GOSUB 1190

REM ■wF:><:f^TM-^

GOSUB 320:G0SUB 320

GOSUB 440:G0SUB 320

GOTO 290

IF PEEK(S3279)=6 THEN RUN

P0S=2-(l-PTRIG(O)>+(!-PTRIG(1>)

ON POS

RETURN

POSITION

:POKE 77,0

POSITION 8

POSITION 6

POSITION 8

POSITION 6

:POKE 77,0

POSITION 8

REM

GOSUB 370,390.41O

6.7

#6;

# 6;

*6:

#6;

+":RETURN

7.": RETURN

#6; " * 7." : RETURN

ISLeUL-

INDEX=(INDEX+1)*(INDEX<BALLS-1)

BP0S=BP0S(INDEX)

WHICH=WHICH(INDEX):BDIR=BDIR(INDE

X>:BIN=BIN<INDEX)

POKE BPOS.O

BPDS=BPDS+PB(WHICH.BIN)*BDIR

POKE BPOS,ASC(BALL*(INDEX+1))

BIN=BIN+BDIR:IF BIN=O OR BIN>PB(W

HICH,O> THEN 530
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For the Atari 400/800 Home Computer
■ ■ ■■ ■

ou are Sentinel I, the latest in highly maneuverable strike aircraft, and you have a mission, to

protect the metropolis, but the alien attack will stop at nothing to destroy your very last lines

. of defense. Your senses are tuned for battle and the

attack begins.

Aliens will block your path, destroy your ship,

deplete your fuel and sacrifice their lives to stopyour

mission. You must destroy the aliens with your rapid

fire lasers before they home In

and destroy you. There is no

escape — you must destroy them

all for they will stop at nothing.

< 100% machine language

■/ 1 or 2 player option

y joy stick controls

■4 lateral scrolling screen

•/superb graphics

V extensive color

•/finest sound utilization

-/available in 16K tape $29.95 U.S. funds

V 24K disc $34.95 U.S. funds

■/call your local dealer for more information
SOFTWARE

■■--...,

Inhome Software Incorporated 2485 Dunwin Drive, Mississauga, Ontario L5L 1T1. (416) 828-0775.

Atari is a registered trade mork of Alori Inc. Mode in Canada



510

52O

530

54O

55O

560

5 7O

5B0

59O

600

610

62O

63O

640

650

660

BIN(INDEX)=BIN

BPOSCINDEX)=BPOS:RETURN

REM ■l^M.W

P=PEEK(BPOS+20):IF PO28 AND P<>3

O THEN 580

FDR «=14 TO O STEP -2:S0UND O,5O,

1O,W:SOUND i,60,10,WlNEXT W

IF NOT PRACTICE THEN SC0RE=SCORE

+1+9*(BALLS=3):POSITION 10-LEN(ST

R*(SCORE))/2,1:? #6;SC0RE;11 "

POKE BPOS.0:BDIR(INDEX)=-BDIR(IND

EX> jGOSUB 1260:RETURN

SOUND O,100,12,B;FOR W=l TO 50:NE

XT W:SOUND O.O,O.O:IF PRACTICE TH

EN 570

FOR 1=1 TO 10:F0R J=O TO BALLS-1

POKE EPOS(J),ASC(BALL*(J + l))

BPOS(J)=BPOS(J)+20-BDIR<J);SOUND

O,IJBALLS+J,12,IO-I:NEXT J:NEXT I

POSITION 9,6:? #6;M£?"

POSITION 5,0:^ 16; "press

IF PEEK(53279)<>6 THEN 640

RUN

REM I

Reaching with an outstretched arm in the Atari version

of "Juggler."

670

680

690

700

710

720

730

740

750

760

770

780

790

800

GRAPHICS 2+16:DIM M*(10)

FOR 1=1 TO LEN(M*):A=ASC<M*(I)):P

OKE 712,INT(A/16)*16+14

FOR J=l TO 11:CDLDR 32:PL0T I+J-l

,J-1:COLOR A:PLOT I+J,J:SOUND 0,J

+I*1O,10,B:NEXT J:COLOR 32:PL0T I

+3-1.3-1

FOR J=10 TO 6 STEP -isCOLOR 32:PL

OT I+J/2+3.5,J+l:COLOR A:PLOT 1+3

+3/2,J:SOUND"0,J+I*10,10,B:NEXT 3
NEXT 2

FOR 1=0 TO 240 STEP IOsPOKE 712,0

A=PEEK(708):POKE 708,PEEK<709):PO

KE 7O9,PEEK(71O):POKE 710,PEEK<71

1 It POKE 711,A

POKE 711.PEEK(53770):POKE 53279,0

SOUND O, I , 10.4:SDUND 1,1+10,10,4:

NEXT I

SOUND O,O,O,O:SOUND 1,0,0,0

GRAPHICS 2+16:POSITI ON 7.6:^ 86;M

*

CHSET=(PEEK(106)-8)*256:F0R 1=0 T

O 7:P0KE CHSET+I,O:NEXT I

RESTORE 840:IF PEEK(CHSET+8)=60 T

HEN 1030

BIO

82O

830

840

850

B60

87O

88O

890

900

FOR 1=128 TO 207:P0KE CHSET+I,PEE

K(57 3 44+1);SOUND O, I , 1O,8i POKE 53

274,I:NEXT I

FOR 1=1 TO 14:READ A,B:FOR J=O TO

7:POKE CHSET +A*8 + J,PEEK <5734 4 + B*

8+J):S0UND O,A.10,8:SOUND 1,B,1O,

8

POKE 53274,A:NEXT J:NEXT I:SOUND

0,0,0,0:SOUND 1,O,O,O

DATA 34,34,33,97,44,108,51,115,26

,26,42,42,53,117,39,103,37.101,5O

,114,48,48,35,99,52,116,41,105

READ A:IF A=-l THEN SOUND 0,0,0,0

:GOTO 1030

FOR J=0 TO 7:READ BsPDKE CHSET+A*

8+J,B:S0UND 0,B,1O,8:POKE 53274,B

:NEXT J

GOTO 850

DATA

,60

DATA 2,

, 126

DATA 3.O.126,126,126,126,231.195,

195

DATA 4,3,6,12,24,16,112,0,0

DATA 5,192,96,48,24,8,14,0,0

DATA 6,60,90,219,255,231,231,126.
60

DATA 7,O,O,0,24,24,0,O,O

DATA 8,0,0,0,0,63,224,O,O

DATA 9,0,0,0,0,252,7,0.0

DATA 10,1,67,166,28,O.O,0,0

DATA 11,128,194,101.56,0,0,0,0

DATA 28,128,130.68,60,7.0,6,0
DATA 30,1,33,18.60,224,0,0,0

DATA 127,16,24,28.30,30,28,24
DATA -1

1,60, 126,219,255. 189, 195, 126

24,102,165,219,231,126.122

16

1070

1O8O

1090

1 100

11 1O

1 120

1 130

1 140

1 150

1 160

1170

1 180

i 190

1200

1210

1220

1230

1240

1250

12 60

1270

1280

1290

1300

1310

1320

21

!O

19,19,

-21,-1,-1,19,

19,

-1,IV,19,

1,-1,-1

REM Read in parabolas

DIM PB£4,15):RESTORE 1060

DATA 0,-19,-20,-21,-21,-1

20,20,0,-99

DATA 0,-20,-21.-21

20,21,21,0,-99

DATA 0,-19,-20

19,20,21,O,-99

DATA 0,-19,-20

19.20,0,-99

DATA 0,-20,-21

9

FOR 1=0 TO 4

FOR J=l TO 15

READ A: IF AO-99 THEN PB(I,J)=As

NEXT J

PB<I,O)-J-l

NEXT I

DIM BP0S(2),BPEEK(2),WHICH(2)

DIM BDIR(2),BIN(2):RETURN

REM I

1,19,19,20,0,-9

FOR 1=0 TO 2:WHICH (I)=~l :NEXT I

FOR 1=0 TO BALLS-1

BDIR(I)=-l+2* (RNDt1) >0. 5)

INDEX=I:GOSUB 126O

NEXT I

RETURN

REM m

WHICH=INT(5*RND(0>):WHICH(INDEX)

BPOS(INDEX)=SCR+130+INT(3*RND<0)

)-4*(BDIR(INDEX)=-1)

FOR J=0 TO BALLS-1

IF WHICH(J)=WHICH THEN J=BALLS:N

EXT J:GOTO 126O

NEXT 3:WHICH(INDEX)=WHICH

BIN(INDEX)=1+(PB(WHICH,O)-1)*(BD

TR£INDEX)=-1>

RETURN

6d COMPUTE



andsotherewerekeys
fortheAtari4OO.

,n the beginning there was the membrane keyboard.

So it was to be done that Inhome Software would create a full-stroke

keyboard for the Atari 400 Home Computer and it would be called the B Key

400, and would sell for $119.95 U.S. funds.

The new B Key 400 was made so easy to install that the owner could do

it himself in a miraculous two minutes.

With the B Key 400 keyboard from Inhome Software, you will follow

into the land of professional home computers that are powerful, easy to

program and have a great capacity that can be made even greater with Inhome

Software 48K and 32K memory boards. It was done and it was good.

INHOME

Inhome Software Incorporated, 2485 Dunwin Drive, Mississauga, Ontario L5L ITI. (416) 828-0775. Made in Canada.
ATARI is a registered trademark of ATARI USA

SOFTWARE



KMMM Pascal for PET/CBM $85
A subset ol standard Pascal with extensions.

- Machine language Pascal Source Editor with cursor

oriented window mode

- Machine Language P-Code Compiler

- P-Code to machine language translator for optimized
object code

- Run-time package

- Floating point capability

- Usef manual and sample programs

Requires 32K Please specify configuration.

EARL for PET (disk file based) $65
Eriltir. AuMhitr Bitoittr, Uikir

Generates relocatable object code using MOS Technology
mnemonics. Disk file input (can edil files larger than

memory). Links .multiple object programs as one memory

toad. Listing output lo screen or printer. Enhanced editor

operates in both command mode and cursor oriented

"window" mode

RAM/ROM
for PET/CBM
4K or 8K bytes of soft ROM with optional
battery backup.

RAM/ROM is compatible with any large keyboard machine.

Plugs into one of the ROM sockets above screen memory to

give you switch selected write protectable RAM.

Use RAM/ROM as a software development tool to store data

or machine code beyond the normal BASIC range. Use

RAM/ROM TO LOAD A ROM image where you have possible

conflicts wilh more than one ROM requiring the same socket.

Possible applications include machine language sort (such as

SUPERSORT), unrversal wedge, Exlramon, etc.

RAM/ROM-4K $75

RAM/ROM - 8K 90

Battery Backup Option 20

SUBSORT by James Strasma $35
Subsort is an excellent general purpose machine language

sort routine for PET/CBM computers. Sorts both one and two

dimensioned arrays at lightning speed in either ascending or

descending order. Othsr fields can besubsorted when a match

is found, and fields need not be in any special order. Sort arrays

may be specified by name, and fields are random length.

Allows sorting by bit to provide 8 categories per byte. The

routine works with all PET BASICS, adjusts to any memory

size, and can co-exist with other programs in high memory.

SuperGraphics 2.0
NEW Version with TURTLE GRAPHICS

SuperGraphics, by John Fluharty. provides a 4k machine
language extension wliich adds 35 full featured commands to

Commodore BASIC to allow fast and easy plotting and

manipulation of graphics on the PET/CBM video display, as

well as SOUND Commands Animations which previously

were too slow or impossible without machine language

subroutines now can be programmed directly in BASIC Move

blocks (or rocketships. etc.),or entire areas ol the screen with a

single, easy to use BASIC command Scroll any portion of the

screen up, down, led, or right. Turn on or off any of the 4000

(8000 on 8032) screen pixels with a single BASIC command

In high resolution mode, draw vertical, horizontal, and diagonal

lines. Draw a box. fill a box. and move it around on the screen

wilh easy to use BASIC commands Plot curves using either

rectangular or polar co-ordinates (great for Algebra Geometry

and Trig classes.)

The SOUN D commands allow you to initiate a note or series

of notes (or even several songs) from BASIC, and then play

them in Ihe background mode without interfering with your

BASIC program This allows your program to run at full speed

with simultaneous graphics and music.

Seven new TURTLE commands open up a whole new

dimension in graphics. Place the TURTLE anywhere on the

screen, set his DIRECTION, turn him LEFT or RIGHT, move

him FORWARD, raise or lowet his plotting pen. even flip the

pen over to erase. Turtle commands use angles measured in

degrees, not radians, so even elementary school children can

create fantastic graphic displays.

Specify machine model (and size), ROM type (BASIC 3or 4)

SuperGraptiics in ROM $45

Volume discounts avaiiable on ROM version for schools.

252 Bethlehem Pike

NEW

VERSION II

fir PET/CIM bapftwi

FLEX-FILE is a set of flexible, friendly programs toaflow you to

set up and maintain a data base. Includes versatile Report

Writer and Mail Label routines, and documentation for pro

grammers to use Data Base routines as part of other pro

grams.

RANDOM ACCESS DATA BASE

Record size limit is 256 characters The number of records per

disk is limited only by record size and free space on the disk.

File maintenance lets you step forward or backward through a

file, add, delete, or change a record, go to a numbered record, or

find a record by specilied field (or partial lield). Field lengths

may vary to allow maximum information packing Both sub

totals and sorting may be nested up to 5 fields deep. Any field

may be specified as a key. Sequential file input and output, as

well as fileoutput in WordPro and PaperMateformat is suppor

ted. Record size, fields per record, and order of fields may be

changed easily.

MAILING LABELS

Typical mail records may be packed 3000 per disk on 8050

(1400 on 4040) Labels may be printed any number wide, and

may begin in any column position. There is no limit on the num

ber or order of fields on a labs!, and complete record selection

via type code or field condition is supported.

REPORT WRITER

Flexible printing format, including lield placement, decimal

justification and rounding Define any column as a series ol

math or trig functions performed on other columns, and pass

results such as running total from row to row. Totals, nested

subtotals, and averages supported. Complete record selection,

including field within range, pattern match, and logical func

tions can be specified.

FLEX-FILE II by Michael Riley $110
Please specify equipment configuration when ordering.

DISK I.G.U. $40
Intenxne Care Unit by LC. Cirgile

COMPLETE DISK RECOVERY SYSTEM FDR CRM DRIVES

- edit disk blocks with ease

- duplicate disks, skipping over bad blocks

- complete diagnostic facilities

- un-scratch scratched Files

- check and correct scrambled files

- recover improperly closed files

- extensive treatment of relative files

- optional output to IEEE488 printer

- comprehensive user manual (an excellent tutorial on disk

operation and theory).

Furnished on copy-protected disk with manual

Backup disk available, S1O additional.

PROGRAM YOUR OWN EPRQHS $75
Branding Iron EPR0M Programmer for PET/CBM software for

all ROM versions. Includes ali hardware and software to pro

gram or copy 2716 and 2532 EPROMs.

PORTMAKER DUAL RS232

SERIAL PORT $63
Two ports with full bipolar RS232 buffering. Baud rates from

300 to 4800. For PET/CBM, AIM, SYM.

CBM Softwire

TCL Pascal Version 1.6

Petspeed BASIC Compiler

Integer BASIC Compiler

CMAR Record Handler

UCSD Pascal [without board)

Wordcraft 80

BPI Accounting Modules

Professional Tax Prep Sys.

Intelligent Terminal Emulator

ASERT Data Base

Personal Tax Calc

Dow Jones Portfolio Mgmt

Assembler Development

Legal Time Accounting

135

225

110

110

135

300

300

600

25

375

55
110

80
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FORTH for PET
BY L C. Cargile and Michael Riley $50

Features include:

full FIG FORTH model.

all FORTH 79 STANDARD extensions.

structured 6502 Assembler with nested decision making

macros.

full screen editing (same as when programming in

BASIC),

auto repeat key.

sample programs.

standard size screens (16 lines by 64 characters).

150 screens per diskette or 4040,480 screens on 8050.
ability to read and write BASIC sequential files.
introductory manual.

reference manual.

Runs on any 16K or 32K PET'CBM (including 8032) with

ROM 3 or 4, and CBM disk drive. Please specify configuration
when ordering.

Metacompiler for FORTH {30

simple metacompiler for creating compacted object code

which can be executed independently (without the FORTH
system)-

AS

!-: = = =

—

1
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PaperMate

60 COMMAND

WORD

PROCESSOR
by Michael Riley

Paper-Mate is a full-featured word processor lor CBM/PET

by Michael Riley. Paper-Mate incorporates 60 commands to

give you full screen editing with graphics for all 16Kor32K

machines (inciuding8032). all printers, and diskor tape drives.

Many additional features are available (including most capa

bilities of Professional Software':; WordPro 3)

For writing text Paper-Mate has a definable keyboard so

you can use with either Business or Graphics machines. Shift

lock on letters only, or use keyboard shift lock. All keys

repeal

Paper-Mate tex! editing includes floating cursor, scroll up or

down, page forward or back, and repeating insert and delete

keys Text block handling induces transfer, delete, append,

save. load, and insert.

All formatting commands are imbedded in text for complete

control. Commands include margin control and release, column

adjust, 9 tab settings, variable line spacing, justify text, center

text, and auto print form letter (vanable block). Files can be

linked so that one command prints an entire manuscript Auto

page, page headers, page numbers, pause at end of page, and

hyphenation pauses are included.

Unlike most word processors. CBM graphics as well as text

can be used. Paper-Mate can send any ASCII code over any

secondary address to any printer.

Paper-Mate functions with all CBM/PET machines with at

least 16K. with any type of printer, and with either cassette

or disk.

To order Paper-Mate, please specify machine and ROM type.

Paper-Mate (disk or tape) for PET, CBM, VIC, C64 $40

SM-KIT ter PET/CBM $40

Enhanced ROM based utilities for BASIC 4. Includes both pro

gramming aids and disk handling commands

BASIC INTERPRETER lor CBM BG96 $200

A full interpreter implementation to automatically take advan

tage ol the extra memory availaQle with 8096.

PEDISK El Systems from cgrs Microtech available.

FILEX IBH ??4J/? Data
JINSAM Data Bite Mmgemeit System for C8M.

Comprehensive version available for most configurations.

COPY-WRITER Word Procmot for PET/CBM. SI 59

Works like expensive word processors, plus has added fea

tures like double column printing and shorthand generator.

CASH MANAGEMENT-SYSTEM $45
Easy to use disk system. Keeps track of cash disbursements,

cash receipts, cash transfers, expenses for up to 50 cate

gories

WRITE FOR CATALOG
Add S1.25 per order for shipping. We pay balance of UPS surface

basis Regular prices slightly higher. Prices subjec! to change.



WE STOCK

EAGLE COMPUTERS

E3GLE
COmPUTER

USI Video Monitor—Green or AMBER
20 MHz hi-res Dealer and OEM inquiries

invited

SPECIALS on INTREGATED CIRCUITS

7.45

8.40

5.15

6.45

7.90

6502
6502A/6512A

6520 PIA

6522 VIA

6532

2114-L200

2716 EPROM

2532 EPROM
6116 2KX8 CMOS RAM

4116 RAM

10/6.95

10/7.95

10/4.90

10/6.10

10/7.40
2.45

4.90

8.90

8.90

50/ 6.55

50/ 7.35

50/ 4.45

50/ 5.75

50/ 7.00

25/ 2.30

5/ 4.50

5/8.45

5/ 8.45

100/6.15

100/6.90

100/4.15

100/5.45

100/6.60

100/2.15

10/4.00

10/7.90

10/7.90

8 for 14

2.00

Anchor Automation Signalman Modems
FREE SOURCE MEMBERSHIP WITH SIGNALMAN
All Signalman Modems are Direct Connect, and include cables

lo connect to your computer and to the telephone Signalman

Modems provide the bes! price- performance values, and start

at less than StOO. Data ni OEM inilriii inftri

Mark I RS232

Mark II for Atari 850

Mark IV lor C8M/PET with software

Mark V lor Osbome (software available)

Mark VI for IBM Personal Computer

Mark VII Auto Oial/Auto Answer

Mark VIII Bell 212 Auto Dial/Answer

DC HAYES Smartmodem 229

HSZ32 MODEM — Accaustlc 119

HSZ32 MODEM — CCITT irtqwnciii 175

We carry Apple 11+ from

Bell & Howell

16K RAM Card
Apple LOGO

Video Recorder InleHace

Super Serial Card

Thunoerclock Plus

280 Softcard and CP/M

Parallel Printer Interface/Cable

Grappler Interlace 139

TG Products Joystick for Apple 48
TG Paddles 32

DC Hayes Micromodem II 299

Vide* 80 Column Card 259

fullFORTH+ lor Apple (fig-Forth) 85

Silenlype Printer and Card 310

Graphics Tablet and Card 645

Apple PASCAL Language 195

Apple FORTRAN 160

We stock EOUWARE Software

GENIS I Courseware Development System 145

Unicorn Grade Reporting ot School Inventory 250

Executive Briefing System with fonts 225

Apple Dumpling (Microtek) Printer Interlace 115

Apple Dumpling with 16K Buffer 160

PIE Writer Wonj Processor 120

Qcommodore

See us for Personal Business,

and Educational requirements.

Educational Discounts available.

PETSCAN $245 base price
Allows you to connect up to 35 CBM/PET Computers to

shared disk drives and printers. Completely transparent to the

user. Perfect for schools or multiple word processing con

figurations Base configuration supports 2 computers. Addi

tional computer hookups $100 each

Commodore COMMUNICATES!

COMPACK $129
Intelligent Terminal Package includes:

ACIA hardware based interlace; DB25 CaOie and STCP Soft
ware with remote telemetry, transfer to/from disk, printer out

put, XON-XOFF control, user program control, and status

line.

VE-2 IEEE to Parallel Interface 119
Includes case, power supply, full 8-btt transmission, and

switch selectable characler conversion to ASCII.

VIC 20

VIC Printer

VIC 3K RAM

VIC 8K RAM

V1C16KRAM

VIC Disk Drive

VIC Pinball

VIC Omega Race

Spders of Man (UMl)

VIC Draw Poker

189

335

32

53

99

395

32

32

39

24

VIC Sargon II Chess

VIC GORF

Meteor Run (UMl)

VIC Radar Ratrace

Amok (UMl}

Snakman

Rubik's Cube

Programmes Reference

Renaissance (UMl)

VIC Superslot

VICTORY Slltnrtlsr VIC

Street Sweepers 12 Maze in 3-D

Night Rider

Treasures of Sat Cave

Games Pack I

Victory Casino

Adventure Pack II

Cosmic Debris

Grave Robbers Advent

Games Pack II

Adventure Park I

Trek

TNW 488/103 with DAA 450

Computers First Book of PET/CBM 11

POWER ROM Utilities lor PET/CBM 78

WordPro 3+ - 32K CBM, disk, printer 195

WordPro 4+ ■ 8032, disk, printer 300

SPELLMASTER spelling checker lor WordPro 170

COPY-WRITER Professional Word Processor 159

VISICALC for PET, ATARI, or Apple 190

PETRAX PET to Epson Graphics Software 35

SM-KIT enhanced PET/CBM ROM Utilities 40
Programmers Toolkit - PET ROM Utilities 35

PET Spacemaker II ROM Switch 36

2 Meter PET lo IEEE or IEEE to IEEE Cable 40

Dust Cover lor PET, CBM, 4040, or 8050 8

VIC or C64 Parallel Printer Interface 85

CmC IEEE-RS232 Printer Inlerface — PET 120

SADI Intelligent IEEE-RS232 or parallel 235

Library of PET Subroutines 12

Programming the PET/CBM (Compute!) — R. Weit 20

Compute! First Book o! VIC 11

Whole PET Catalog (Midnight Gazette) 8

Color Chart Video Board for PET 125

PET Fun and Games (Cursor) 11

REVERSAL (Spracklen) Apple of Atari 25

SARGON N — Apple Of TRS-80 26

Apple II User's Guide (Osborne) 12

Introduction lo Pascal (Sybex) 13

Pascal Handbook (Sybex) 16

Musical Applications of Micros (Chamberlm) 20

Starting FORTH 14

Discover FORTH 12

User Guide to the Unix System 13

6502 Assembly Language Subroutines 11

PET Fun and Games 9

KAMIKAZE (H^den Software-Apple) 28

DISK

SPECIALS
SCOTCH (3M) 5"

SCOTCH (3M) 8"

10/2.30 50/2.10

10/2.45 50/2.20

100/2.05

100/2.15

We stock VERBATIM DISKS
Write for Dealer and OEM prices.

BASF 5" Of 8" 10/2.00 20/1.95 100/1,85
Wabash5" 10/1.80 50/1.75 100/170

WabashS" 10/2.25 50/2.20 100/2.10

We stock MAXELL DISKS
Write for dealer and OEM prices.

Disk Storage Pages 10 for $5 Hub Rings 50 lor $6

Disk Library Cases 8"—3.00 5"—2.25
Head Cleaning Kits 11

CASSETTES—AGFA PE-611 PREMIUM
High output, low noise, 5 screw housings.

C-10 10/ .61 50/58 100/50

C-30 10/85 50/82 100/70

SPECIALS
Timex/Sinclair Computer

Zenith ZVM-121 Green Phosphor Morata

INTEX Talker Text to Speech System

Epson, Okidata, Prowriter printers available

Brother Oaisy Wheel Printer

STARWRITER Daisy Wheel Printer F10

We Stcck AMOEK Heritors

Walanabe Intelligent Plotter 995

Staticide anti-static spray

dBASE II

95

109

265

1445

6-pen 1295

6

445

ALL BOOK and SOFTWARE PRICES DISCOUNTED

A P Products 15% OFF

Synertek SYM-1 Microcomputer SALE 189
KTM-2/80 Syneriek Video and Keyboard 349
KTM-3/80 Synertek Tubeless Terminal 385

\ Alspa Computer, Inc.
The price-performance leader. Includes Z80A 1 or 2 full 8"

drives (double density, double sided), 3 serial and 1 parallel

port and Winchester port Prices start at less than $2000.

DEALER and OEM inquiries invited.

TgMiTH data
systems

Z90-80 64K 1995

Z90-82 64K. 1 double dens, drive 2245

Z37 1.3 Megabyte Dual Drive 1355

Z19 Video Terminal (VT-52 compatible) 695

ZT-11 ntelligent Communications Terminal 550

Z100 16-bit/fl-bit System CALL

ATARr
SPECIALS

800 Computer

400-16K

810 Disk Drive

825 Printer

850 Interface

Inside Atari DOS

Joysticks of Paddles

16K RAM (Microtek)

32K RAM (Microtek)

Pilot

Super Breakout

APX Software

649

269

440

625

170

18

19

69

99

65

29

Call

Microsoft BASIC

MISSILE COMMAND

ASTEROIDS

STAR RAIDERS

Space Invaders

Music Composer

Caverns of Mais

PAC-MAN

CENTIPEDE

First Book of Atari

Anchor Modem—AM

Other Alar: products

252 Bethlehem Pike

Colmar. PA 18915 2158227727 A B Computers
WRITE FOR CATALOG

Add S1.25 per order for shipping We pay balance of UPS surface

charges on all prepaid orders Prices listed are on cash discounl

basis Regular prices slightly higher Prices subject to change



SOUND
On The Sinclair Timex

Arthur B Hunkins

School of Music, UNCG, Greensboro, NC

Sound on the Sinclair/Timex? Beethoven sym

phonies, no; simple melodies, yes! All you need

is one of the programs below, and a high-gain

amplifier/speaker connected to the computer's

mike output. (Radio Shack's battery-operated

mini- or telephone-amplifier/speakers at $10-12

work fine.)

The software secret is a short Z-80 machine

language (ML) routine buried in a REM statement

at the beginning of a BASIC program. It is impor

tant that the routine be the FIRST program state

ment; if it isn't, all the USR and POKE addresses

that follow must be changed. We'll make our open

ing REMark statement number 10, and leave it!

After typing 10 REM, press the following

sequence of CHARACTERS (ignore commas,

periods, and spaces): NEXT, A, 1,1, = , :, COPY,

INKEY$, PEEK, COPY, (, RETURN, INKEY$,

< =, RETURN, (, RETURN, H, 4, LET, 9,4, GOTO,

TAN. Remember, these are Characters - single

keystrokes. Spaces will appear in the display, but

you don't type any in.

Some of the characters are FUNCTIONS; to

register them, you first hit the function key. Others

are KEYWORDS, a bit trickier. First hit THEN,

which causes the K cursor to appear; then press

the keyword; finally go back and delete THEN.

Presto, a keyword in a REM statement! When you

are finished entering characters, be sure to hit

ENTER.

Now we'll add a second statement: 30 LET

A = USR 16514. Attach the amplifier to the mike

output, turn up the volume, and we're ready for

a test. (You might want to save the program first

- machine language crashes make you start over.)

Be sure you are in FAST mode; sound doesn't

work in SLOW. (In your own applications, you

may switch back and forth from SLOW to FAST

whenever you wish.)

RUN the short program. If all is well, you

should hear a slightly low B above middle C for

approximately one second. The screen display

goes berserk during the note, showing horizontal

black streaks similar to a LOAD. When the sound

is finished, the previous display returns.

Note that the computer hum, which is quite

audible except during the note itself, is caused by

the screen display. When the screen is "off," in

cluding black during computer calculations, there

is no hum. This program produces one note per
subroutine call - a square wave, limited in range
to pitches from B above middle C on up. (More

sophisticated routines that extend the range into

the bass register, and permit a variety of tone
colors, are discussed later.)

Frequency And Duration
Let's construct a simple BASIC program to play

our choice and length of note:

10 REM (as above)

12 LET B = 255

14 LET D = 5

17POKE16520,B

22 POKE 16518,D*1000/B

30 LET A = USR 16514

B is the frequency value, POKEd into location

16520; D is the duration value, which - converted

to be constant for varying frequencies - is placed

in 16518. B must be between 1 and 255, and D

must be greater than 0. For higher frequencies, it

is possible to ask for too long a duration; one may

receive a report code of B in statement 22 here (an

attempt to POKE a number larger than 255 into

location 16518).

For longer tones, adjust tempo location 16516,

which normally contains value 24. POKEing a

smaller value speeds up the tempo, while a larger

value makes everything last longer. Note that

these three memory locations - for frequency,

duration, and tempo - are the same for all pro

grams in this article. So is the USR subroutine call

address.

The single-byte frequency values for pitches

from the B above middle C up through two octaves

are given in the table. These are the values with

zero as the high byte (ignore the zero and use

only the low byte). For this particular program,

add three to each value listed; thus a low B (the

first pitch with high byte = 0) should be 250 instead

of 247. Experiment with different frequency and

duration values.

Now let's explore a routine that permits a full

range of pitches, down to two octaves below mid

dle C or lower, if you wish. Here we require a

two-byte frequency value. The machine language

is more extensive. Again begin with 10 REM, add

ing the following sequence of character

strokes: NEXT, A, /, I, =, upper left quarter square
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graphic, upper left quarter square graphic, COPY,

VAL, PEEK, COPY, lower left quarter square

graphic, left half square graphic, C, upper right

quarter square graphic, (, RETURN, £, $, C, upper

half square graphic, $, /, RUN, AT, < =, RETURN,

lower left quarter square graphic, left half square

graphic, C, upper right quarter square graphic, (,

RETURN, £, $, C, upper half square graphic, $, /,

RUN, H, 4, AND, 9, 4, STR$, TAN.

Whew! Again conclude by hitting ENTER,

and double or triple-check the entry. Be sure to

identify the correct graphics characters, preceding

and following them by pressing the GRAPHICS

key to obtain or cancel the G cursor. To get the

graphics character rather than a reverse field letter,

you must use the shift key.

This routine may be quick-checked also by

adding the statement: 30 LET A = USR 16514.

This time you should hear a slightly low B below

middle C, for about two seconds. The complete

BASIC program is listed below.

10 REM (as above)

12 LET B = 1

13 LET C = 255

14 LET D = 10

15LETX = B*256 + C

17 POKE 16520,B

18 POKE 16521,C

22 POKE 16518,D*1000/X

23 IF PEEK 16518 = 0 THEN POKE 16518,1

30 LET A = USR 16514

Here B and C are the two-byte frequency

values (high-low order). X sums the two values

for purposes of calculating the duration to be

POKEd into 16518. Statement 23 may seem prob

lematic. It is needed because very low notes (high

B and C values) may cause 16518 to contain zero,

which will produce a very long tone in combination

with a small D value. Statement 23 protects against

this possibility. To obtain accurate rhythms on

low short tones, speed up the tempo (POKE a

value less than 24 into 16516) so that you can work

with larger values of D. Again, try different fre

quencies and durations, using the frequency table

at the end of the article. B is the high byte, C, the,

low. Use the values straight out of the table (do

not add 3).

Varying Tone

Next we have a modification of the above ML

routine that permits variation in tone color. It is

more complex and difficult to use, but permits

any width of pulse (rectangular) wave by changing

a single variable. While requiring considerable

additional overhead, only one more variable is

specified (pulse width). Frequency values are the

same as in the previous program. It will be easiest

to enter this routine as a modification of the pre

vious one.

Start, as usual, with 10 REM then: NEXT, A,

/, I, =, upper left quarter square graphic, upper

left quarter square graphic, COPY, PEEK, COPY,

lower left quarter square graphic, left half square

graphic, C, upper right quarter square graphic, (,

RETURN, £, $, C, upper half square graphic, $, /,

RUN, upper left quarter square graphic, upper

left quarter square graphic, COPY, < = , RETURN,

lower left quarter square graphic, left half square

graphic, C, upper right quarter square graphic, (,

RETURN, £, $, C, upper half square graphic, $, /,

RUN, H, 4, OR, 9, 4, USR, TAN. Conclude with

ENTER. Adding the statement 30 LET A = USR

16514 should result in the same tone as previously,

since a square wave (50 percent pulse width) is

specified.

As the BASIC overhead for this routine is

fairly extensive, it may not run on the IK ZX-81.

All other programs should.

11 LET P = 50

12LETB = 1

13 LET C = 255

14 LET D = 10

15LETX = B*256 + C

16LETY = P*.02*X

17 POKE 16520,INT (Y/256)

18 POKE 16521,Y-PEEK 16520*256

19LETY = (100-P)*.02*X

20 POKE 16538, INT (Y/256)

21 POKE 16539,Y-PEEK 16538*256

22 POKE 16518,D*1000/X

23 IF PEEK 16518 = 0 THEN POKE 16518,1

30 LET A = USR 16514

P is the new variable, representing pulse

width expressed as a percentage (greater than

zero and less than 100). The other statements are

needed to calculate, from a single two-byte fre

quency number, the two sets of timing loop values

for the top and bottom portions of the pulse wave.

Suffice it to say that the two pairs of loop values

go into locations 16520-16521 and 16538-16539,

and that if the two pairs are identical, you get a

square wave; otherwise, a variable-width pulse

results. Incidentally, these variable pulse widths

may be monitored on the screen, where the thicker

streaks of white represent greater positive pulse

widths at the same frequency. Note, too, that

spacing of the streaks is proportional to

frequency.

A Short Melody
Finally, let's return to our first sound routine -

the one with one-byte frequency values, square

waves, and high pitches only - and attempt a

short melodic phrase. To do this, we define a series

of frequency and duration variables in arrays,

inserting them in order during a FOR/NEXT loop

that calls the notes one at a time.

Observe that this program is not designed to

perform entire compositions (though, given

enough memory, it could). I will review two

commercial programs in an upcoming issue of
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COMPUTE! which allow you to code or perform,

then play back, extended melodies.
10 REM (as above, first sound routine)

12 DIM B(6)

13 DIM D<6)

14LETB(1) = 157

15LETD(1> = 3

16LETB(2) = 186

17LETD(2) = 1

18LETB<3) = 235

19LETD(3) = 4

20LETB(4)=186

21LETD(4)=4

22LETB(5> = 157

23LETD(5)=4

24LETB(6) = 117

25LETD(6) = 8

26 FOR 1 = 1 TO 6

27POKE16520,B(I)

28 POKE 16518,D(I)*1000/B(I)

35 LET A = USR 16514

40 NEXT I

After SAVEing the program to prevent possi

ble catastrophe, RUN it. Do you recognize the

tune? If the tempo is too slow, you can always

POKE the tempo location, 16516 - insert the state

ment, 11 POKE 16516,15 (or POKE any other

number below 24). Experiment with different

speeds between 1 and 255.

You may have noticed that there is no provi

sion for rests. Rests are a bit awkward. Perhaps

you might want to work out something inside the

play loop that checked for a B (frequency) array

variable of zero, and converted the D (duration)

array variable into an index for a "do nothing"

FOR/NEXT loop. Yes, it sounds complicated.

Perhaps the following suggestion is some

improvement.

Add two statements to the program above:

30 IF B(I) = 255 THEN POKE 16528,255, and 32 IF

B(I)<>255THEN POKE 16528,254. Now, if you

code a FREQUENCY value of 255, you'll get a rest

of the specified duration rather than a pitch. Make

sure to reserve the "pitch" of 255 for a rest. Or

you may choose, and reserve, any other value

greater than zero to 255 for this purpose. Unfor

tunately, zero won't work. After inserting this

code, try substituting 255 for one of the B array

values in the melody. You should get a note hole.

Comparable additions to the BASIC code for

the other sound routines are also possible. I

suggest reserving the value of 255 for the lower

frequency byte. In the routine that deals with

square waves throughout the frequency range,

add the statements IF C(I) = 255 THEN POKE

16540,255 and IF C(I)<>255 THEN POKE 16540,254

during the play loop. Note the change in memory

location. The C array represents the lower fre

quency byte. For the routine with variable pulse

width, use the same two statements, but POKE

16541 instead of 16540.

What follows is a list of delay loop (frequency)

POKE values for equally tempered pitches
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through five octaves around middle C. The first
pitch is two octaves below middle C, the last,

three octaves above middle C. Be sure to add three

to these values when using the one-byte, simple

sound routine. This routine handles only pitches

with a high byte of zero, which is omitted.

Pitch Values
PITCH HIGH BYTE LOW BYTE

c

C#/DF

D

D#/EF

E

F

F#/GF

G

G#/AF

A

A#/BF

B

c

c#/dF

d

d#/eF

e

f

f#/gF

g
g#/aF

a

a#/bF

b

cl (middle c)

c#l/dFl

dl

d#l/eFl

el

fl

f#l/gFl

gl

g#l/aFl

al

a#l/bFl

bl

c2

c#2/dF2

d2

d#2/eF2

e2

f2

f#2/gF2

g2

g#2/aF2

a2

a#2/bF2

b2

c3

c#3/dF3

d3

d#3/eF3

e3

f3

f#3/gF3

g3
g#3/aF3

a3

a#3/bF3

b3

c4

7

6

6

6

5

5

5

4

4

4

4

3

3

3

3

3

2

2

2

2

2

2

2

1

1

1

1

1

1

1

1

1

1

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

105

250

145

35

218

130

50

228

155

90

23

225

167

114

65

17

230

188

149

110

75

42

11

238

210

184

159

136

113

92

72

53

36

19

3

247

232

219

207

195

183

173

163

154

145

136

128

121

114

107

101

95

89

84

79

74

70

66

62

58

55



THUNDERBIRD
Dave Sanders, Garland, UT

For TRS-80 Color Computer, Atari and Unexpanded

VIC, this game should prove a challenge for all age

levels. So far, none of the players who've tried it have

been able to get past the second level. But if you do, the

game will keep getting harder.

"Thunderbird" will demand your undivided at

tention and all of the memory the unexpanded

VIC-20 has to offer. The object of Thunderbird is

to score as high as possible. The high score will

be kept from game to game. The scoring is as fol

lows: 200 points for taking out a tree, 50 points

for taking out a saucer, 75 points for deflecting off

either wing of the Thunderbird, 25 points for de

flecting off the main body of the Thunderbird,

and 1000 points for breaking out the bottom of

the playing field. When the satellite drops into a

well, 125 points are subtracted from the score.

You score these points by keeping the satellite

in the playing field. The satellite can break out the

top and the bottom of the screen. When it breaks

out the bottom, you score 1000 points, and a new

and more difficult playing field is set up for you.

If the satellite breaks out the top of the field, your

game is half over. You can lose only two satellites

out the top. You prevent the satellite from break

ing out the top by deflecting it back into the field

with the Thunderbird. The Thunderbird is moved

across the top of the field with the cursor control

keys.

The display on the right side of the screen

tells you if you are playing the first or second satel

lite. When the satellite drops into a well, the

Thunderbird lasers down from one to three mul

ticolored saucers to further hinder the satellite

from breaking out the bottom. You will notice

that the Thunderbird deflects the satellite one

way off its main body and a different way off its

wings. You have to keep the Thunderbird moving

across the screen in conjunction with the direction

the satellite is moving, or you will not play for

very long.

With a little practice, the first breakout is not

too hard. The second breakout will not be out of

reach either, but no one in our neighborhood has

broken out the third time. Just in case you are a

whiz though, the game will continue to get har

der.

Crunching It Info The VIC
Because of the length of the program, I had to use

a technique known as "crunching." You can pack

more instructions - and power - into your BASIC

programs by making each program as short as

possible.

Crunching programs lets you squeeze the

maximum possible number of instructions into

your program. It also helps you reduce the size of

programs which might not otherwise run in a

given size.

A list of keyword abbreviations is given in

the Appendix D in the Personal Computing Guide

that you received with your VIC-20. This is helpful

when you program because you can actually

crowd more information on each line by using

these abbreviations. In this program it is manda

tory to use this technique on many of the lines

when you type them in. The most frequently used

abbreviation in this program is PO (P shifted-O)

which is the BASIC abbreviation for the POKE

command. However, if you LIST a program that

has abbreviations, the VIC-20 will automatically

print out the listing with the full-length

keywords.

If any program line exceeds 88 characters

(four lines on the screen) with the keywords un

abbreviated, and you want to change it, you will

have to re-enter that line with the abbreviations

before saving the program.

SAVEing a program incorporates the

keywords without inflating any lines because

BASIC keywords are tokenized by the VIC-20.

Usually, abbreviations are added after a program

is written and do not have to be LISTed any more

before SAVEing.

REM statements are helpful in reminding

yourself- or showing other programmers - what

a particular section of a program is doing. How

ever, when the program is completed and ready

to use, you probably will not need those REM

statements any more; you can save quite a bit of

space by removing them. If you plan to revise or

study the program structure in the future, it is a

good idea to keep a copy on file with the REM

statements intact.
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HOME COMPUTERS

\ A
ATARf

4OO

16K $139

32K. ,No.n*a.'-Ra.m. S2"74

48k . .No; *ta: ra.m. $359
410 Recorder $74 00

510 Disk Drive $429.00

$269.00

$589.00

.S159.OO

$259.00

$169.00

822 Printer,

825 Primer

830 Modem

820 Printer . .

850 Interlace. ..

CX40 Joysticks (pair) ... $18.00

CX853 Atan 1 8K Ram . $77.95

SOFTWARE FOR ATARI

Pac Man

Centipede

Caverns of Mars

Asleroids

ATARI

$33 Missile Command

$33 Star Raiders

$32 Galaxian . .

$29 Defender

ON-LINE

Jawbreaker $27 Mission Asteroid

Sottporn $27 Mouskattack .

Wizard & Princesa.... $29 Frogger

The Next Step $34 Cross Fire (ROMl

SYNAPSE

File Manager 800 $89 Snamus

Chicken $26 P'olector. .

Dodge Racer. $26 Nautilus

Synassembler. $30 Slime

Page6 . $19 Disk Manager

DATA3OFT

$29

$35

$33

S33

$22

. $31

.$31

$36

$26

. $26

$26

S26

$24

Pacific Highway

Canyon Climber

Tumble Bugs

Shooting Arcade

$25

$25

$25

$25

Clowns & Balloons $25

Graphic Master

Crush Crumdle

Undead Crypt

Curse ol Ra

Oatesiones

invasion Orron

Arthur's He>r

Text Fof-naiter

Family Budge!

Eastern Front

Family Cash

Jukebox

Downhill

Outlaw

S30

Graphic Generator ..$15

Micro Painter

Text Wizard

Spell Wizard

Bishop's So,uare

Sands of Egypt .

EPYX

$24

$24

»16

$16

$19

$24

Vo'iocs Tower

Rescue at R>gsi

Ricochet

Star Warrior

Temole Apshai

Uooer Reaches

APX

Si850

$1650

$24

S1850

$13

S1850

S1850

Holy Grail

Piayer Piano

Keyboard Piano

Number Blast

Frog master

7471_andSimul

Word Processor

CBS

K-razy Shoot Out $32

K-razy Knt'ers

STICK

$6

$32

K-razy Antics.. .

K-star Patrol.. .

STAND
99

..$25

.- .$79

... $64

.... $25

.... $25

$16

$24

S!6

529

529

S16

$24

$13 50

$1850

Si 3

$1850

■£18 50

SdO

. .$32

.... $32

BOO

48K ...$499
New low price effective January 1. iga3

Microtek 16K Ram $ 74 95

Ajilrjn RamdiSk|128KI $429 95

intec 48K Board $15900

Intek 32K Board $ 74 00

One Year Extended Warraniy $ 70.00

CX481 Entertainer Package $6900

CX482 Educator Package $130.00

CX 483 Programmer Package $54.00

CX 484 Communicator Package $344.00

VISICORP

For Apple, IBM S. Franklin

Visidex $189.00

VisifiJe $189.00

Visiplot $159.00

Visilerm ... $89.00

Visitrend/Pioi .... $229.00

VisiSchedule $229 00

Desktop Plan $189 00

VISICALC tor Apple II plus. Atari. CBM a IBM 179.00

CONTINENTAL

Trie Home AcountanlfApple/Franklin) . $59.00

The Home Accounlant (IBM) $119.00

1st Class MaiHApple/Franklin) $59.00

smiUB

Fiee Fail $24 Space Eggs. $24

Beer Run . . $24 Sneakers $24

Snake Byte $24 Bandits . $28

BRODERBUND

Annie Panic $23 Arcade Machine $34

David's Mayc $27 Chophrter $27

Star Blazer $25 Serpiline. .. $27

INFOCOM

Deadline $35 2ork I $29

Star Cross $29 Zdrk II or III $29

MPC

Bubdisk(i28KRami $71900

PRINTERS

Smith Corona

TP 1 $599.00

C.ITDH [TEC)

Starwriter (F10-40CPS) SI399.00

Printmaster (F10-55CPS) $1749.00

Prowfiter 80 Col (P) $499.00

Prownter 80 Col<S) $629.00

Prowriter 2 (132 Col) $799.00

OKIDATA

82A $429.00

83A $659.00

84P $1079.00

84S $1199.00

IDS

MicroPrism $649.00

132 (fully configured) $1599.00

80 (fully configured) $1399.00

Call for other configurations.

DAI8VWRITER

Letter Quality $1049.00

DIABLO

620 $1179.00

630 $1849.00

PERQOM
DISK DRIVES FOR

ATARI COMPUTERS

51 Single Drive $549.00

A1 Add-On Drive $339.00

52 Dual Drive $879.00

Single Side Dual Head . $679.00

Dual Drive Dual Head.. $1046.00

M-sa
MICRO-BCI

OIBK DRIVES FOR

FRANKLIN & APPLE

A2 $299.00

A40 $369.00

AVO $499.00

C2 Controller $79 00

C47 Controller. $89.00

FLOPPY DISKS

MAXELL VERBATUM

M0 I (Box of 10) $32 5VSSDD $2b

MD II (Box ol 10).... $44 5V DS DD $3F

MFD 1(8") $40 ELEPHANT

MFDN(8"DD) .. . $50 5VSSDD $19.99

MONITORS

AMDIK

300G $169.00

Color I $339.00

Color It $699.00

Color III S429.OO

IMC

12" Green $85.00

13" Color 1400 $279.00

13" Color 1401 (Mid Res)... . ... S369.00

ZENITH

ZVM121 $99,00

SHARP

Sharp 13" Color TV $275.00

PANASONIC

TR-120 MIP (High Res. Green) $159.00

CT-160 Dual Mode Color $299.00

MODEMS

HAYEB

Smart $239.00

Smart 1200(1200 Baud) $549.00

Chronograph $199.00

Micromodem II (with Tarmi $309 00

Micodem 100 $309.00

NOVATION

Cat $144.00

D-Cat $159.00

Auto Cat $219.00

212 Auto Cat $589.00

Apple Cat II $279.00

212 Apple Cat II $609.00

ANCHOR

Mark MRS-232) $79.00

Mark II (Atari) $79.00

Mark III (TI-99) $109.00

Mark IV (CBM/PET) $125.00

Mark V (OSBORNE) $95.00

Mark VI (IBM-PC) $179.00

Mark VII {Auto Answer Call) $119.00

TRS-80 Color Computer $99.00

9 Volt Power Supply $9.00

west
800-648-3311

IN NV. CALL [7OEJ BBB-S8B4

P.O.BOX SBBB BTATELINE, NV. 83449

west

intirnational orobr«:AIi shipments outside continental United States must be pre-paid by certified check only! Include 3% (minimun $3.00)

shipping and handling inucATioNAL a(■COUNT»iAdditional discounts are available from both Computer Mail Order locations to qualified

Educational Institutions.



F FRANKLIN

_ ACE
SYSTEM

ACE 1000

ACE 10 with Controller Card

ACE Writer Word Processor

CALL...

FOR SYSTEM PRICE.

RANA DISK DRIVES
Call for price ana availability on the

new Rana Disk Drives for the Apple and

Franklin Computer Systems

commodore
8032 $999.00

CBM64 CALL

4032 $749.00

8096 Upgrade Kir $369.00

Super Pet $1599.00

2031 $369.00

6250 Double Sided Disk Drive $1699.00

D9060 5 Megabyte Hard Disk $2399.00

D9060 7.5 Megabyte Hard Disk S2699.00

8050 $1299.00

4040 S969.00

8300 [Letter Quality) $1549.00

8023 $599.00

4022 $399.00

New Z-Ram, Adds CP/M and 64K Ram.. .. $549.00

The Manager $209.00

Magis CALL

Word Pro 5 plus $319.00

Word Pro 4 plus $299.00

Word Pro 3 plus $199.00

The Administrator $379.00

InfoPro Plus $219.00

Fower S79.00

VIC 20 Dust Cover $6-99

CBM 8032 Dust Cover S14.99

CBM 8050/4040 Oust Cover $10.99

▼ m\0 4V

VIC i530CommodoreDatasaettB $69.00

VIC 1540 Disk Drtve $339.00

VIC 1541 [64 Disk Drive) CALL

VIC 1525 Graphic Printer $339.00

VIC 1210 3K Memory Expander $32.00

VIC 1110 8K Memory Expander $53.00

VIC 1111 16K Expansion $94.00

VIC 1011 RS232C Terminal Interface $43.00

VIC 1112 VIC IEEE-488 Interlace $86.00

VIC 1211 VIC 20 Super Expander $53.00

VIC Mother Board $99.00

PC
NEC

3BBO Print.

SBO98

PIRCQM DRIVES

5V160K Disk Drive S329

BW" 320K Disk Drive $449

AMDEK

31OA Amber Monitor $179

Amdisk(3V.") Drive $729

DXY Plotter S759

SOFTWARE

i.U.S. Easywriter li $249

I.U.S. Easyspeller $129

Peachtree Peach Pah (GL/AP/AR) $419

MPC Bubdisk call

PACKARD

HP 41CV

CALCULATOR

s209
HP41C £149.00

HP 10C $69.00

HP 11C $79.00

HP12C $114.00

HP1SC $109.00

NEW 160 . .£114.00

SHARP

PC-1500

POCKET

COMPUTER
209

CE 150 Printer. Plotter and Cassette

Interface Unit $172.00

CE152 Cassette Recorder $69.00

CE 1558K Ram Expansion Module... $94.00

Timex Sinclair 1000

16K Memory Module S4d 95

Vu-Cilc JITVJ Ttx Orgiuuier 11495

Super Miih 512.95 The Budgdct SI39J

Chick Book Minipr SI 3 95 Slock Opoon SI4 95

I ■ i.i.1. '■(■ :w ■:■:. V. ■■■.■'■' SII9J

64K RAM

780 KB Disk Storage

Word. Processing, Ultracalc CP/M

C-Basic Software

Smith Corona TP1

Letter Quality Printer

$2995.00
Retail Value £4895 OC

HEWLETT PACKARD

HP* 85

S1969
HP-125

HP-85 16K Memory Module

5V'Dual Master Disk Drive

Hard Disk w/Fiopoy

Hard Disk

"Sweet Lips'Printer

80 Column Pnnler

SI 969 00

$169 00

S1799OO

S4349 00

£3549.00

S1199.00

$649.00

TELEVIOEO

TERMINALS

910 $579.00

912C . $699.00

920C... 749.00

925C. .. S749.00

950 $950.

800A $1319.00

802 ' $2649.00
8O2H $4695.00

806 SS495 00

816 $9495.00

SEC
COMPUTERS

B001A $729.00

8031 $729 00

8012 £549.00

PRINTERS

8023 $499.00

7710/7730 - $2399 00

3510/3530 $1599.00

MONITORS

JB-1260 $129.00

JB-1201 $159 00

JC-1201 .S3190O

JC-1203 $729.00

800-233-8950
IN PA. CALL (717] 3E7-3575

477 E. THIRD ST., WILLIAM8PORT, PA. 177O1

In-stock items shipped same day you call. No risk, no deposi! on COD orders Pre-paid orders receive tree shipping wilhmthecont menial United Slates witn no waiting period

forcertified checks or money orders. Add 3%{mmimum $3.00) shipping and Handling on all C 0 D and Credit Card orders NV and PA residents add sales ta» All items subject

to availability and price change NOTXi We stock manufacturer's and thud.party software for most all computers on ihe marker Call today for our ne« catalogue



Following is a list of REM statements that

would have been in my program if there had been

room.

Program

Line No. Description

4-17 Routine to set up playing field.

25-26 Subroutine tor printing score.

50-54 Routine for making game more difficult.

55-59 Routine for displaying instructions and a short

game.

65-80 Routine for firinglaserandstarting satellite back

at j random location.

85 Routine for the graphics when .satellite takes out

saucers.

90-91 Routine for sounds and points on breakout.

95-98 Routine for sounds and colors on losing satellite out

the top of the field.

100-103 Routine for moving Thunderbird across screen.

104-118 This section moves satellite and has all the PEEKs

for the other routines in the program.

One of the easiest ways to reduce the size of

your program is to eliminate all the spaces. Al

though programmers often include spaces in sam

ple programs to provide clarity, you actually do

not need any spaces in your program and will

save memory if you eliminate them.

Instead of PRINTing several cursor com

mands to position a character on the screen, it is

often more economical to use the TAB and SPC

instructions to position words or characters on

the screen. Well, that's enough on "crunching."

You can find these and manv other useful in-

structions in the VIC-20 Programmers Reference

Guide VM110 published by Commodore.

On line 68 a couple of saucers are lasered

down by the Thunderbird. The screen code

POKEd for the saucers is the same as all the other

saucers, but they certainly look different. This

effect is achieved by POKEing a 9 into the color

code location for these saucers. POKEing a color

location with a number above eight will switch

that location into multicolor mode. You can get

some very interesting shapes and colors by using

multicolor.

In lines four through seven, the (Q) is the

ball graphic, and the (VV) is the circle.

If you do not want to punch the program in,

1 will be happy to make a copy (VIC only)

for you on tape. Send a cassette with a self-ad

dressed, stamped (requires 40 cents postage) en

velope, and a check for $3 to:

Dave Sanders

P.O. Box533

Garland, LIT 84312

Program 1: VIC-20 Version

2 VD=36874:F=125:OX=3074 2:OF=307 20:Pl=l:L=l:

SC=0:HI=0:K=1:M=7703:RS=1:VA=VD+2:C=V

A+3

4 PRINT"{CLEAR}":POKEC,105:FORR=1TO17:PRINT:

NEXT:PfiINT"{YEL}QQQQQQQQQQQQQQQQQQQQQ

QQQQQQ{WHT}w{YEL}QQQQQQQQQQ{WHTJW{YEL

YEUQQQQQ"

5 PRINT"{WHT}{UPJQQQQQQQQQQQQQQQQQQQQQQQQQQQ

QQQQQQQQQQQQQQQQQ"
6 PRINT"jCYN}{UPJQQQQQQQQQQQQQQQQQQQQQQQQQQQ

QQQQQQQQQQQQQQQQQ"
7 PRINT" {PUR} {UP}QQ[WHT}w{PUR}QQQQQQQQQQQQQQ

QQ{WHT}W{PUR}QQQQQQQQQQQQQQQQQQQQQQQQ

8 FORR=8142T08136:P0KER,65:NEXT:-J =87:G =81:FO

RR=38 4 2 3TO3844 2:POKER,7:NEXT:POKE368 7

8,15

9 FORR=388 6 3TO3888 2:POKER,5:NEXT:FORR=3888 5T

038904:P0KER,5:NEXT:P0KE816 5,J:P0KE81

68,J:POKE8171,J

10 POKES 178,J:POKE8181,J:POKES 184,J:FORR=7987

TO8141STEP22:POKER+OF,1:NEXT:FORR=768

0TO8164STEP22

11 READA:POKER,A:NEXT:FORR=7701TO818 5STEP22:R

EADA:POKER,A:NEXT:FORR=7681TO77 00:REA

DA:POKER,A:NEXT

12 FORR=79 66TO8120STEP22:POKER+OF,1:NEXT:REST

ORE:IFP1=>2THEN50

13 PRINTSPC(6)"{REV}{WHT}{22 UP}"SC:P0KE7686,

189:PRINTSPC(14)"{REV}{WHT}{UP)"HI:PO

KE7694,189

14 X=1:Y=1:DX=1:DY=1:POKEM+1,85:POKEM+2,88:PO

KEM+3,73:IFRS=1THENRS=RS+1:GOTO55

15 IFTT=500THENTT=1 :X = 12:L=1:SC=0:PRINT" {HOME

HOME}{07 RIGHT}[REV} ":GOTO104

16 IFLO2THEN104

17 POKE7767,147;POKE7789,133:POKE7811,131:POK

E78 33,14 3:POKE78 55,14 2:POKE7877,132:G

OTO104

2 5 PRINTSPC(6)"{UP}{REV}"SC:POKE7686,189:IFSC

>HITHENHI=SC:PRINTSPC{14)"{REV}{UP}"H

I:POKE7694,189

26 RETURN

5 0 FORR=79 4 5TO7964:POKER,G:NEXT:POKE8059,J:PO

KE8070,J:FORR=7945TO7964:POKER+OF,7:N

EXT

51 IFP1 =>3THENPOKE8012,J:POKES 029,J

5 2 IFP1=>4THENPOKE8105,J:POKE8112,J

5 3 IFP1=>5THENPOKE7951,J:POKE79 58,J

54 G0T013

5 5 POKE7754,8:POKE7755,9:POKE77 56,20:POKE7799

,153:POKE7840,20:POKE7841,15:POKE7843

,16:POKE7844,12

5 6 POKE7845,l:POKE7846,25:POKEM+l,8 5:POKEM+2,

88:POKEM+3,7 3:POKE778 3,42:POKE7903,21

:POKE79 04,19:POKE790 5,5

5 7 POKE7907,3:POKE7908,21:POKE7909,18:POKE791

0,19:POKE7911,15:POKE7912,18:POKE7914

,11:POKE7915,5

5 8 POKE7916,25:POKE7917,19:POKE79 2 5,6:POKE79 2

6,15:POKE7927,18:POKE7929,18:POKE7930

,9:POKE7931,7

59 POKE79 32,8:POKE7933,20:POKE79 35,38:POKE79 3

7,12:POKE7938,5:POKE7939,6:POKE7940,2

0

6 0 GETA$:IFA$="Y"THENSC=0:L=1:GOTO4

61 IFA$O = "Y"THENPOKEVA,0:TT=TT+1:IFTT=500THE

N4

62 GOTO60

6 5 SC=SC-F:G=M+2:IFHI=SC+FTHENHI=HI-F

6 6 POKEG+22,77:POKEC,10:POKEG+OF+22,l:G=G+22

67 IFPEEK(G+22)=81ORPEEK(G+22)=6 5THENPOKEG,81

:POKEG+OF,9:GOTO72

6 8 IFPEEK(G+22)=87THENPOKEG,81:POKEG-22,81:G=

G-22:POKEG+OF,9:POKEG+OX,9:GOTO74

6 9 IFG>8185THENPOKEG,81:POKEG+OF,9:GOTO72

7 0 IFPEEK(G)=77THENPOKEG+22,78:POKEG+22+OF,l:

G=G+22:GOTO67

71 GOTO66

7 2 IFPEEK (G-l) =32THENPOKEG- 1,8 1: P0KEG-H-0F,9

7 3 IFPEEK(G+1)=32THENPOKEG+1,81:POKEG+1+OF,9

7 4 POKEG-22,32:G=G-22:IFPEEK(G-22)=88THEN76
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FIRST and FINEST

In Systems Software for Atari and Apple

MAC/ 65

First we delivered Atari's Assembler1 Editor (the

cartridge).

Then we produced our enhanced "EASMD."

Now OSS is introducing the finest integrated

assembly language development system yet!

In addition to being ideal for writing small,

quick and dirty" subroutines and

programs.MAC'65 shows its full power and

speed when used with even the most complex

of large assembly language source files.

Naturally. MAC/65 is upward compatible with

both EASMD and the Atari cartridge. And. of

course, tne object code output is also compati

ble with OS A-. Atari DOS. and or Apple DOS.

as appropriate.

MAC'65 S80.00*

0S/A+

Optimized Systems Software — the group that

produced both the first Apple DOS and the first

Atari DOS — now brings you 0S/A+, which

combines the finest features of Ihese and other

successful personal computer operating

systems.

0S/A+ is the first and finest operating system

available for both Apple II and Atari computers

and features a keyboard-driven, easy-to-use

command processor. In addition to several

simple resident commands, 0S/A+ allows logi

cal and readable requests for even the most

sophisticated utility commands. In fact, the

user can even add system commands as

desired.

But the real power and flexibility of 0S/A+ is

its ability to easily interface to devices and disk

drives of virtually any kind and size. File com

patibility (with Apple DOS or Atari DOS, as ap

propriate), device independence, batch proces

sing, easy of use — 0S/A+ truly brings the

finest in operating systems to your computer

AND NOW 0S/A+ (for standard Atari or Apple

drives) is included as a part of every standard

OSS language package. Versions of 0S/A+ for

some higher capacity drives available at

extra cost,

Unless otherwise noted, all OSS products re

quire 48K and at least one disk drive. We re

commend 64K for the Apple version of OS.'AI .

SpeedRead+

The lirst and still finest speed reading tutor

designed for you to use on your computer is

available only from OSS.

SpeedRead-f- uses time-proven techniques to

tram you to instantly recognize words and

phrases, and yet it goes far beyond what mere

mechanical devices are capable of.

SpeedRead- exercises your peripheral vision,

improves your eye movement and timing, and

generally works with you at your pace... now

and in the future.

NOTE: The Atari version of SpeedRead- needs only

16K of RAM

SpeedRead S59.95

<y
As a product of Tiny C Associates, tiny-c was

the first structured language interpreter for

microcomputers. Now OSS brings this innova

tive interpretive language to your home com

puter. While not having the speed and power a

true C compiler, liny-c is an excellent choice

for the programming student who is ready to

begin learning the valuable techniques of

structured languages.

tiny-c provides an easy-to-use, easy-to-

modify environment that encourages ex

perimentation while promoting proper pro

gramming style. The tiny-c package includes

not only a comprehensive and instructional

user manual but also complete source,

liny-c S99.95*

C/65

NOW AVAILABLE!

The first native mode C compiler ever produced

for Atari and Apple computers.

C/65 supports a very usable subset of the ex

tremely powerful and popular C language. Just

as C is used by the most sophisticated pro

grammers from the professional and academic

communities, so shall C/65 prove to be a pow

erful and much-needed tool for 6502 software

developers.

C/65 supports integer and character types (and

arrays), pointers, fully recursive functions, and

much more.

NOTE: C 65 requires MAC 65 or an equivalent assem

bler. Two disk drives recommended but not required.

C/65 S80.00'

BASIC A+

"From the authors of Atari BASIC..."

It's a fact! OSS gave you that first and most

popular language for Atari Home Computers.

But why be content with the first when you can

have the finest?

BASIC A- is the only logical upgrade available

to the Atari BASIC programmer. While retaining

ail the features which make Atari BASIC so

easy to use, we've also given BASIC A-*- fea

tures that place it at the forefront of modern

interpretive languages. BASIC A- will let you

explore the worlds of structured programming,

superior input, output, helpful programming

aids, and even a very comprehensive PRINT

USING command. And. exclusively for the Atari

computer, an almost unbelievable array of

PLAYER. MISSILE GRAPHICS commands and

functions.

BASIC A f $80.00*

'REMEMBER: Standard OS/At is included at no extra charge with BASIC At , MAC/65, C/65. and tiny-c.

ATARI. APPLE II. and TINY C are trademarks cf Alan. Inc . Apple Compiler. !nc . and Tiny C Associates, respectively SpeedHead ■ , MAC 65, C 65.

BASIC A- and OS'A* are trademarks ol Optimized Syslems Soltware. Inc

Optimized Systems Software, Inc., 10379 Lansdale Ave., Cupertino, CA 95014, (408) 446-3099



7 5 GOTO7 4

76 FORR=255TO128STEP-.9:POKEVA,R:NEXT:POKEVA,

0

7 7 X=INT(RND(1)*18)+1:DY=1:Y=1:DX=1:IFX=?11TH

ENDX=-DX

78 IFX=<12THENDX=+DX

79 IFDX=>50THENDX=1

8 0 GOSUB2S:FORR=1TO7 50:POKEC,10 5:GOTO10 5

8 5 POKEBD,9L:POKEBD,9 0:DX=+DX:DY=-DY:POKEBD,9

1:GOSUB25:POKEBD,32:GOTO105

9 0 FORR=1TO15:FORW=250TO24 8STEP-1:POKEVA,W:NE

XT:FORW=240TO250:POKEVA,W:NEXT:POKEVA

,0:NEXT:P1=P1+1

1

1

1

1
ff

♦r

- c o R e: = i © e h i = =» - =:

HIT

HI

TO PLAV

USE CURSOR
FOR RIGHT

MIMII
I I I I T I { I I I
TTTTTTtTTTTi

O

JE * "™.E I "wt 111111

*

KEYS
8. LEFT

| I I T T T T
I I I I I I Ittttttt

o

I
t

1
!
F

1
I

Getting ready to play another game of the VIC-20 version of

"Thunderbirii."

91 FORR=1TO100:SC=SC+10:POKEVA,24 5:GOSUB25:FO

RW=1TO10:NEXT:POKEVA,0:NEXT:GOTO4

9 5 IFL>1THENP1=1:FORR=0TO255:POKEC,R:POKEVA,I

NT(RND(0)M28+127) : NEXT: POKEC , 105 : POK

EVA,0:GOTO55

■96 IFL<3THENL=L+K:POKE7767,147:POKE7789,133:P

OKE7811,131:POKE7833,143:POKE7855,142

:POKE7877,132:X=17

9 7 DX=1:Y=1:DY=1:POKEC,47:FORR=1TO28:READA:PO

KEVA,A:POKEC,A:FORW=1TO50:NEXTW,R

9 8 POKEVA,0:RESTORE:POKEC,105:DX=-DX:DY=+DY:G

OTO104

100 IFM<7703THEN104

101 POKEM,8 5:POKEM+l,88:POKEM+2,7 3:POKEM+3,32:

M=M-1:GOTO104

102 IFM>7718THEN104

103 POKEM+2,85:POKEM+3,88:POKEM+4,7 3:POKEM+1,3

2:M=M+1

104 POKEBO,32:BO=770 3+X+22*Y:POKEBO,4 2

105 X=X+DX:IFX=0ORX=19THENDX=-DX:POKEVA,240

106 Y=Y+DY:IFY=-1THEN9.5.

107 IFY=22THEN90

108 IFDX=0THENDX=1

109 POKEVA,0:PGKEVD,0:BD=7703+X+22*Y

110 IFPEEK(BD)=32THEN116

111 POKEBO,32:IFPEEK(BD)=JTHEN65

112 IFPEEK(BD)=81THENPOKEVA,2 38:POKEVD,238:SC=

SC+50:GOTO85

113 IFPEEK(BD)=6 5THENSC=SC+200:FORR=128TO2 55S1

EP2:POKE3687 5,R:NEXT:POKE3687 5,0;GOTO

85

114 IFPEEK(BD)=85ORPEEK(BD)=73THENPOKEVA,140:S

:GOSUB25:DX=+DX:DY=-DY:GOTO10 5

125 DATA 218,218,218,218,160,143,136,149,142,1

32,133,146,130,137,146,132,160,218,21

8,218

126 DATA218,218,218,218,218,218,218,134,137,14

6,147,148,160,147,129,148,133,140,140

,137

127 DATA148,133,218,218,218,218,147,131,143,14

6,133,160,160,16 0,160,160,160,136,137

,160

128 DATA160,160',160,160,160,160

Program 2: Atari Version

115 IFPEEK(BD)=88THENPOKEVA,212:SC=SC+25:GOSUB

2 5:DX=0:DY=-DY:GOTO105

116 IFPEEK{197)=31THEN100

117 IFPEEK(197)=23THEN102

118 GOTO104

100 REM

110 REM

120 GRAPHICS OsBASE=(PEEK(106)-16>*25

6:GOSUB 1560:REM remove old playe

rs from screen

130 DIM A*(40),BALL*(4>:POKE 82,O:BAL

140

150

160

17O

180

190

200

210

220

230

240

250

260

270

290

290

300

310

320

330

340

350

360

370

380

390

400

410

CHSET=BASE:IF PEEK<CHSET+9X>252

THEN GOSUB 1200:REM If not initia

lized

GRAPHICS O:POKE 752,l:P0KE 559,0:

REM Turn off cursor, screen

DLIST=PEEK(560)+256*PEEK(561)+4:R

EM location of display list

FOR 1=3 TD 24:P0KE DLIST+I,4:NEXT

I : REIi Change mode zero lines to

IRG 4 <mulicolor character)

POKE DLIST-1,6+64:POKE DLIST+2,6:

REM top two lines GRAPHICS 1

POKE 756,CHSET/256:REM turn on ch

SETCOLOR 0,0,12:SETC0L0R 1,3,6:RE

M white and red

RESTORE 240:REM draw brick area

POSITION 0,0:7 BALL*<i,BALLS):REM

display # of balls (birds) left

REM Pattern of wall:

DATA lp1,2,3,14,129,130,131

SCR =PEEK'(88) +256*PEEK ( 89 ) : REM 1 oc

ate screen memory

REM put bricks on screen

FOR I=SCR+520 TO SCR+800 STEP 4O:

READ A:F0R J=I TO I+39:P0KE J,A:N

EXT J:NEXT I

position 5,os? #6;uoiiLEiaaaissaE"

P0=BAS£+1024:PADR=P0+48:REM playe

r z ero.

POKE 704,28+176* <DIFF=1)+80* (DIFF

=2):REM Gold, green, or violet

POKE 54279,BASE/256:REM single-li

ne res.

POKE 53277,3:P0KE 53256,3-2 * (DIFF

=1)-3*(DIFF=2>:REM Start P/M DMA,

select width according to diffic

ulty

RESTORE 370

FOR 1=0 TO 21:P0KE PADR+I,0:NEXT

I:REM clear out player

FOR 1 = 0 TO 7K3-DIFF) STEP 3-DIFF

:READ A:F0R J=0 TO 3-DIFF:P0KE PA

DR+I+J,A:NEXT J:NEXT I

REM bird pattern

DATA 0,24,8,107,28,8,0,0

IF PEEK(547)<>6 THEN A=USR<1536):

REM turn on VBLANK if necessary

POKE 559,62:G0SUB 750:REM turn on

screen (single-line res. P/M), w

ait for START

DY=1:DX=0.5:IF RND(l)>0.5 THEN DX

=-0.5:REM Set up ball direction

BX=INT(40*RND <0) ) :BY=INT<7*RND(0)

+3):REM select random starting po
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TRS-80 COLOR OSI

AARDVARK

VIC-64 V1C-20 SINCLAIR TIMEX

QUEST - A NEW IDEA IN ADVENTURE

GAMES! Different from all the others.

Quest is played on a computer generated
map of Alesia. Your job is to gather men

and supplies by combat, bargaining, explor

ation of ruins and temples and outright

banditry- When your force is strong enough,

you attack the Citadel of Moorlock in a

life or death battle to the finish. Playable

in 2 to 5 hours, this one is different every

time. 16k TRS-80, TRS-80 Color, and Sin

clair. 13KVIC-20. $14.95 each.

ADVENTURES!!!

These Adventures are written in BASIC, are

full featured, fast action, full plotted ad

ventures that take 30-50 hours to play. (Ad

ventures are interactive fantasies. It's like

reading a book except that you are the main

character as you give the computer com

mands like "Look in the Coffin" and

"Light the torch.")

Adventures require 16k on TRS80, TRS80

color, and Sinclair. They require 8k on OSI

and 13k on Vic-20. Derelict takes 12k on

OSI. $14.95 each.

CATERPILLAR

O.K., the Caterpillar does look a lot like a

Centipede. We have spiders, falling fleas,

monsters traipsing across the screen, poison

mushrooms, and a lot of other familiar

stuff. COLOR 80 requires 16k and Joy

sticks. This is Edson's best game to date.

$19.95 for TRS 80 COLOR.

PROGRAMMERS!
SEE YOUR PROGRAM IN THIS SPACE!!

Aardvark traditionally pays the highest com
missions in the industry and gives programs
the widest possible coverage. Quality is the

keyword. If your program is good and you
want it presented by the best, send it to

Aardvark.

ESCAPE FROM MARS

(by Rodger Olsen)

This ADVENTURE takes place on the RED

PLANET. You'll have to explore a Martian

city and deal with possibly hostile aliens to

survive this one. A good first adventure.

PYRAMID (by Rodger Olsen)

This is our most challenging ADVENTURE.

It is a treasure hunt in a pyramid full of

problems. Exciting and tough I

HAUNTED HOUSE (by Bob Anderson)

It's a real adventure —with ghosts and ghouls

and goblins and treasures and problems —

but it is for kids. Designed for the 8 to 12

year old population and those who haven't

tried Adventure before and want to start

out real easy.

DERELICT

(by Rodger Olsen & Bob Anderson)

New winner in the toughest adventure from

Aardvark sweepstakes. This one takes place

on an alien ship that has been deserted for a

thousand years — and is still dangerous!

TUBE FRENZY

(by Dave Edson)

This is an almost indescribably fast action

arcade game. It has fast action, an all new

concept in play, simple rules, and 63 levels

of difficulty. All machine code, requires

Joysticks. Another great game by Dave

Edson. TRS 80 COLOR ONLY. 16k and

Joysticks required. $19.95.

CATCH'EM

(by Dave Edson)

One of our simplest, fastest, funnest, all

machine code arcade games. Raindrops and

an incredibe variety of other things come

falling down on your head. Use the Joy

sticks to Catch'em. It's a BALL! — and a

flying saucer! — and a Flying Yl- and so

on. TRS 80 COLOR. $19.95.

BASIC THAT ZOOOMMSM

AT LAST AN AFFORDABLE COMPILER!

The compiler allows you to write your

programs in easy BASIC and then auto

matically generates a machine code equiv

alent that runs 50 to 150 times faster.

It does have some limitations. It takes at

least 8k of RAM to run the compiler and it

does only support a subset of BASIC-

about 20 commands including FOR, NEXT,

END,GOSUB,GOTO,IF,THEN, RETURN,

END, PRINT, STOP, USR (X), PEEK,

POKE, *,/,+,-, > , < ,=, VARIABLE

NAMES A-Z, SUBSCRIPTED VARfABLES,
and INTEGER NUMBERS FORM 0-64K.

TINY COMPILER is written in BASIC. It

generates native, relocatable 6502 or 6809

code. It comes with a 20-page manual and

can be modified or augmented by the user.

$24.95 on tape or disk for OSI, TRS-80

Color, or VIC.
Please specify system on all orders

ALSO FROM AARDVARK — This is only a partial list of what we carry. We have a lot of other games (particularly for the

TRS-80 Color and OSI), business programs, blank tapes and disks and hardware. Send $1.00 for our complete catalog.

AARDVARK-80

2352 S. Commerce, Walled Lake, Ml 48088

[313)669-3110

Phone Orders Accepted 8:00 a.m. to 4:00 p.m. EST. Mon.-Fri.



si t ion

REM iM^420

430 IF STRIG(0)=0 THEN GOSUB 800:REM

allow "thunder"

440 IF STICK<0><>15 THEN POKE 77,0

450 TX=BX+DX:TY=BY+DY:REM update ball

460 IF TY<1 THEN GOSUB 6OO:GOTO 430:R

EM check for miss

470 IF TY>20 THEN DY=-DY:GOSUB 920:60

TO 430:REM check for breakthrough

480 IF TX<0 OR TX>39 THEN DX=-DX:REM

bounce off wall

49O TP0S=SCR+TX+40*TY:REM check for o

bstacles

500 IF PEEK(TPDS)=O THEN POKE TP0S,5:

POKE SCR+BX+40*BY,0:BX=TX:BY=TY: G

0T0 430

510 REM Rebound tiles (lasered down)

520 IF PEEK(TP0S)=4 THEN GOSUB B90:SC

0RE=SC0RE-50:DY=ABS(DY):GOTO 560

530 DY=-ABS(DY):IF RND(0)>0.5 THEN DX

= -DX

540 FOR W=14 TO 0 STEP -2:S0UND 0,W*5

, 10,W:NEXT W

550 SCORE=SCORE+(BY-11)*5:BLOCKS=BLOC

KS+lsREM score according to row

560 POKE TPOS,0:POSITION 29-LEN(STR*(

SCORE))/2,0:? " ";SCORE;" ";

570 IF BL0CKS=320 THEN 100O:REM BREAK

-OUT I

580 IF SC0RE<0 THEN 720

590 GOTO 500

600 REM Hit bird?

610 IF PEEK(53252) THEN DY=-DY:Z=1:GO

TO 630

620 GOTO 660

630 FOR W=14 TO 0 STEP -2:S0UND O,W+1

O,10,W:NEXT W

64 0 POKE SCR+BX-i-40*BY, 0: BX=BX + DX : BY=B

Y +DY

650 POKE 53278,255:RETURN

660 REM Ball out of bounds (past bird

670 POKE SCR+BX+4O*BY,0

680 FOR W=100 TO 0 STEP -5:SOUND 0,W,

12,8:NEXT W:FOR W=W=O TO 100 STEP

5:S0UND 0,W,12,8:NEXT W:SOUND O,

O, 0, O

690 POKE 53278,255

700 BALL5=BALLS~1:POSITION BALLS,O:?

IF BALLS>0

REM ■rtslHiM

THEN 40O
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710

720

730 POSITION 5,0:? ■ G©nE OEfeE "

740 GOSUB 750:RUN

750 IF PEEK(53279)=6 THEN POSITION 20

,0: ? " ^5 SPACES}11 : RETURN

76O IF PEEK(20)>20 THEN POSITION 20,0

:? "PRESS"

770 IF PEEK(20)>40 THEN POSITION 2O,O

:? "U4*=1A." : PHKF 20,0

780 GOTO 750

790 REM H:.H^:M>7t1?r

800 XPOS= (PEEK(1664) -48) /4 +4:FLIP = 0:R

EM equate player pos. to screen p

OS.

810 FOR 1=3 TO 12:WHERE= SCR + XPOS + 40* I

820 P=PEEK(WHERE):POKE WHERE,6+FLIP:F

LI P=l-FLIP:REM zig-zag line

830 SOUND 0,1*10,0,15-1sPOKE 710,PEEK

(53770):REM scintillate color

840 NEXT I

850 FOR 1=3 TO 12:P0KE SCR+XPOS+40*I,

O:NEXT I:REM erase lightning

860 WHERE=SCR+12*40+XPOS:SOUND 0,0,0,

OsPOKE WHERE-1,4:POKE WHERE+1,4:P

OKE WHERE,4:REM lay down tiles

870 SETCOLOR 2,9,4:RETURN

880 REM sound effect:

890 FDR W=0 TO 240 STEP 30:S0UND 0,W,

12,15-W/17:SOUND 1,W+1O,1O,15-W/l

7:NEXT W:SOUND 0,0,0,0:SOUND 1,0,

0,0

900 RETURN

910 REM break-through

920 IF DONE THEN RETURN

930 FOR 1=1 TO 100:P0KE 53274,PEEK<53

770):SOUND 0,I,0,15-1/1O:NEXT I

940 SOUND O,O,0,0:POSITION 4,0:?

TJ?S": POSITION 22, O: ? 1000

Unleashing a- lightning bolt in the Atari version of

"Thunderbird."

950

960

970

9S0

990

1OOO

1010

1020

1030

1040

1050

1O6O

1070

1080

1090

1 100

1110

1 120

point

FOR 1=1

OO":FOR

TO 10:P0SITI0N

W=l TO 20:NEXT

22,0:? "10

W:POSITION

22,0:? "{4 SPACES}":FDR W=l TO 2

0:NEXT W:NEXT I

POSITION 4.0:? " H:ilJ:i>1*ilsH:l»: " : PO

SITION 22,0:? "{17 SPACES}"

FOR 1=1 TO 10:F0R J=0 TO 15 STEP

5:SOUND 0,50+10-1,0,15-J:NEXT J:S

C0RE=SC0RE+100

POSITION 29-LEN(STR* <SCORE) )/2,0:

? " ";SCORE;" ";

NEXT I:DONE=1:RETURN

REM ■■HB1im!«

GOSUB 1100:REM do "BLAST"

FOR 1=1 TO 50:F0R J=0 TO 3:P0KE

708+J,PEEK(53770):NEXT J:Z=Z*(Z<

5) +1

SOUND 0,I+Z,10,I/10:S0UND 1,I+Z+

10,10,I/10:NEXT I

SOUND 0,0,0,0:SOUND 1,O,O,O:GOSU

B 1560

GRAPHICS ISsPOSITION 0,6:? #6j"

CQXPXLX3 P> point HMaHatfT> "

FOR W=l TO 100:SOUND O.PEEK(5377

0),0,15-W/10:P0KE 712, <3-FLIP*2)

*16+FLIP*4+4:FLIP = 1-FLIP: NEXT W

SCORE=SCORE+10000:SOUND 0,0,0,0

DIFF=DIFF+1:IF DIFF>2 THEN DIFF=

2

GOTO 150

POKE 82,5:P0SITI0N 5,10

SPACES>ffi<4 SPACES>.

? "!C3 SPACES}! #C5 SPACES>fflffl

.<3 SPACES>.<3 SPACESJB"
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Atari®Games

On Your

VIC-20?

The "CARDAPTER/1" will allow Video Game

Cartridges designed for use on the Atari Video

Computer System to be played on a standard

VIC-20®

SUGGESTED RETAIL $89.95

DEALER INQUIRIES INVITED

United States:

Cardco, Inc.

3135 Bayberry

Wichita, KS 67226

(316)685-9536

West Canada:

LSI Distributing

Attn: Mr. Wong

2091 W. 61st Avenue

Vancouver, BC. CA V6J 1Z2

(604)733-0211

England & Europe:

Audiogenic

Martin Manary

34-36 Crown St.

Reading, Berkshire England

(0734)595647

East Canada:

Hobby Craft Canada

24 Ronson Drive

Rexdols Ontario M9W1B4

(416)241-2661



1130

1140

1150

1160

1170

1180

1190

1200

1210

1220

1230

1240

125O

1260

1270

1280

1290

1300

1310

1320

1330

1340

1350

1360

1370

1380

1390

1400

1410

1420

1430

1440

1450

M3 SPACES}! #C4 SPACESXfl

SPACESXB .<7 SPACESJB"

!!!! #<4 SPACES>HK3 SPACES>B

. . C4 SPACES>H"

'. iZ SPACES} ! *K4 SPACES>

SPACES}.£3 SPACES>n"

!<3 SPACES}! MC4 SPACES>ffl

SPACESJB -C3 SPACES>.

SPACES>B"

!!!! #### BK3 SPACES3U -

SPACESJB"

82,0:RETURN

<5

7

{3

{3

?

{4

POKE

END

RE-";*!

POKE 8B,0:POKE 89,BASE/256:7 "

(CLEAR}":GRAPHICS 2+16:REM CLEAR

S OUT P/M AND CHARACTER MEMORY

POSITION 5,0:7 »A- "raTT.MJdtMJT" :

POSITION 6,4:7 #6;"patience":POS

ITION 5,Bi? #6;"READING ML"

RESTORE 1260

FOR 1=1536 TO 1611:READ A:SOUND

0.A,10,8:P0KE 712,A:P0KE I,A:NEX

T I

A=USR(1536):GOTO 14OO

104,173,34,2,141,74

6,173,35,2,141,75

6,169,6,162,6,160

23,32,92,228,96,24

173,128,6,14 1,0,208

173, 124,2,208^6, 206

128,6,206,128,6,173

125,2,208,6,23B,128

6,238,128,6,173,128

6,201.1,176,5,169

200,141.128,6,201,250

144,5,169,32,141,128

6,76,73,6

3,8:7 II11 .

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

REM

POSITION

fcl

FOR 1=128 TO 510:P0KE CHSET+I.PE

EK(57344+1):SOUND 0,I/2,12,S:POK

E 712,I/2:NEXT I

RESTORE 1460

READ A:IF A=-l THEN SOUND 0,0,0,

OiSOUND 1,0,0,0:RETURN

FOR J=0 TO 7sREAD B:SOUND 0,B,lO

,8:S0UND 1,B+10,10,8:POKE 712,B:

POKE CHSET+A*S+J,B:NEXT J

GOTO 1430

1460 DATA 1,0,252,168,84,252,168,252,

0

1470 DATA 2.0,168,168,252,252,168,168

,0

1480 DATA 3,0,216,120,184,228,180,212

1490 DATA 4,0,0,0,219,150,0,0,0

15OO DATA 5,0,0,0,16,32,0,0,0

1510 DATA 6,192,192,48,48,12,12,3,3

1520 DATA 7,3,3,12,12,48,48,192,192

1530 DATA 10,24,40,24,153,126,255,20,

34

1540 DATA 14,0,126,126,126,126,126,12

6,0

1550 DATA -1

1560 REM KILL P/M GRAPHICS

1570 POKE 53277,O:FOR 1=0 TO 3:P0KE 5

3261+1,0:NEXT I

1580 RETURN

Program 3:

TRS-80 Color Computer Version

Making a "wingshot" in the TRS-80 Color Computer version

of "Thundcrbird."

100

1 10

120

125

130

140

150

160

165

170

180

190

200

210

220

230

240

24S

299

300

310

320

325

330

340

350

360

499

500

515

520

530

540

550

600

610

620

625

630

635

640

CLS O

BL*=CHR*(128)+CHR*(128)+CHR*(128)

+CHR«(128)

PRINT 310,"THUNDERBIRD";

H1*=CHR*(128)+CHR*(157)+CHR*(154)

H2*= CHR*(128)+CHR* <149)+CHR* <158>

BD* = CHR* (156)+CHR*(157)+CHR*(158)

+CHR*(156)

BALLS=4

■■ HEEJS. fSSMl Hj IdrUHMH

FOR 1=2 TO 7

PRINT 3<1+7)*32,■«;

FOR J=l TO 32:PRINTCHR*(143+1*16)

;:NEXT

NEXT

BY=RND(10)+6:BX=RND(32)-l

DY*=1 : DX = -1 : IF RND(0)>.5 THEN DX=1

PRINT323, "BALLS: "-, BALLS;

' fSffiiZ LEISE

X=INT(JOYSTK(O)/2)

IF X>28 THEN X=28

IF X=OLDX THEN 360

PRINT30LDX + 32, BL*;:PRINTS>0LDX+64,

BL*;

IF X<OLDX THEN PR INT3X+32,H1 *; EL

SE PRINT 3X+32,H2«;

PRINT3X+64,BD*J

OLDX=X

IF PEEK(6528O>=126 OR PEEK<652S0)

=254 THEN 60SUB 4000

TH

TX=BX+DX:TY=BY+DY

IF TY=31 THEN DY=~DY:G0T0700

IF TY>5 THEN 600

IF TX<X*2 OR TX>X*2+LEN<BD«)*2

EN 1000

DY=-DY:IF RND(0)>.5 THEN DX=-DX

GOTO 7OO

IF TX<O OR TX>63 THEN DX=-DX:60T0

700

P=POINT(TX,TY)

IF P=0 THEN RESET(BX,BY):SET(TX,T

Y,0):BX=TX:BY=TY:G0T0300

IFP=1 THEN P=-S

SC0RE = SC0RE +P*5:PR INT30,SCORE;

IF SC0RE<0 THEN 1030

PRINTS I NT(TX/2)+INT(TY/2)*32,CHR*

(128>;
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FOR ALL YOUR SOFTWARE NEEDS

AT THE LOWEST PRICES
We have one of the largest selections of software available for your home computerat the lowest prices. You will
find all of the top games and office management software In our catalog at from 20% to 30% below retail.

Platter Mania (Rom) $39.95 $29.95

Chopilfter <mo S34.95 $25.95

Embargo (Rom) $49.95 $34.95

Raster Blaster (Disk) S29.95 $18.00

Frogger (d/c) $34.95 $24.95

Wizzard of Wor (D/c) S39.95 $29.95

Slime (D/c) S34.95 $24.95

Serpentine (D/c/Rom) S34.95 $24.95

Stellar Shuttle (o/C) $29.95 $20.95

Atari" & Atari APX"' programs now available at 25% off
suggested retail if you mention this ad. ^

TG Trackball S64.95 $51.95

Wico Trackball $69.95 $57.95

And many, many more. Call for an update t

of new titles, including Atari VCS^.

Apple Panic

Call to Arms

Curse of Ra

Frogger

Jabber Talky

Temple of Apshai

Upper Reaches of Apshai

Oil Barons

■MatheMagic

■Graphmaglc

'Combo Rack

Retail Our Price

$29.95 $23.95

S29.95 $23.95

S19.95 $15.95

$34.95 $27.95

S29.95 $23.95

$39.95 $29.95

$19.95 $15.95

S100.00 $75.00

S89.95 $67.50

$89.95 $6750

$159.90 $119.95

$24.95

VIC
Call for more information on new

software for the fastest growing Home

Computer todav.

Retail Our Price

Crush, Crumble & Chomp (Cau) S29.95 $23.95,

Astroblitz (Can) $46.95 $37.50

Choplifter <cort.) $44.95 $35.95

Martian Raider (Ca«) $19.95 $15.95

Ricochet (Cass) $19.95 $15.95

DISKEnE SPECIAL

Box of 10 with Plastic

Library Case

Single-sided/Double Density

(40 track) with reinforced

hub-ring,

Call for Prices on

Maxell and

Verbatim.

Visicorp/Micropro - 25% of all titles

including Visicalc & Wordstar.

TG Joy Stick $64.95 $49.95

Sword ot Fargoal (Cass)

Serpentine <cart)

Apple Panic (Cort)

Shark Trap (Cat)

Trashman (Cart)

Rescue at Rigel (Cass)

Multisound Synthesizer (C

$29.95 $23.95

$44.95 $35.95

$44.95 $35.95

$19.95 $15.95

$46.95 $37.50

$29.95 $23.95

$19.95 $15.95

Monster Maze (c«t> $39.95 $31.95

APPLE Retail Our Price
Sea Fox S29.95 $2245

Serpentine S34.95 $26.25

'MatheMagic $89.95 $67.50

'Graphmaglc $89.95 $67.50

'Combo Pack 3149.95 $112.50

Oil Baron $100.00 $70.00

New World $29.95 $2245

Snooper Troops $44.95 $33.75

Wizardry $49.95 $37.50

Star Blazer $31.95 $20.00

Ruski Duck $34.95 $18.00

Rescue at Rigel

3-Pack Morlock's Tower $49.95 $3750

Datestone of Ryn

Raster Blaster S29.95 $18.00

TG Joystick Apple II ■ $59.95 $46.00

TG Joystick Apple 111" $64.95 $48.95

TG Select-a-Port $59.95 $46.00

CALL TOLL FREE 1-800-828-2838

For Inside California and Other Inquiries Call 1-916-925-2666

Catalog free with any order or send $2 postage and
handling and please specify computer type.

MAIL ORDERS: For fast delivery, send certified check,

money orders, or Visa or MasterCard number and

expiration date, for total purchase price plus 1% or $2

minimum for postage and handling. Add $5 for

shipment outside the continental U.S. California

Residents add 6% sales tax.

COD: and Chargecard orders call 1-800-626-2638.

In California call 1-916-925-2666.

Subject to stock on hand. FTices subject to change.

"" K>v-connection-
5133 Vista Del Oro Way Fair Oaki, CA 95628



IF TV=28 THEN GDSUB 2OOO

IF P= -5 THEN DY=ABS<DY):G0T0700
DY=-ABS(DY)

HIT=HIT+1:IF HIT=192 THEN 3000

SOUND 240,1

GOTO 300

FORI=1TO1O=SOUND1,1:S0UND255,1:N

EXT

RESET<BX,BY>

BALLS=BALLS-1:IF BALLS>0 THEN 23
0

F0RI=255T01STEP-15:SOUND I. lsNEXT
CLS5

PRINT3>267, "GAME OVER";

PRINT30,SCORE;

IF PEEK<65280)O126 AND PEEK<652

80)<>254 THEN 1060

RUN

641

645

650

660

700

710

1000

1010

1020

1030

1040

1050

1055

1060

1O7O

1999 ;

2000 IF FIRST=1 THEN RETURN

2010 FIRST=1

2015 PRINT36, "1000 POINT BONUS11;

2020 FOR J=l TO 10 STEP 2

2025 T=1-T:IF T THEN PRINT36,"1000";

ELSE PRINT36,BL*;

2030 FOR I=200+J TO 210+J

2040 SOUND I,1

2050 NEXT:NEXT

2060 PRINT36,BL*; "THUNDERBIRD";BL* ;

2070 SCORE=SCORE+IOOO

2080 PRINT30, SCORE; :PRINTS>23, "BALLS: ■
;BALLS;

2090 RETURN

2999 * TzTWm laltKriKJ [JHj

3000 FOR 1=1 T050

3010 CLS RND<8>-1

3020 PRINT3263,"10,000 POINT BONUS'";
3030 NEXT:CLS 0

3040 SC0RE=SC0RE+10000

3050 DIF=DIF+1

3060 IF DIF=3 THEN DIF=2

3070 ON DIF GOTO 3100,3200

3100 Hl*=""

3110 H2*=H1*

3120 BD*=CHR*(169)+CHR*(166)

3130 GOTO ISO

3200 H1*="":H2*=""

3210 BD*=CHR*(243):G0T0180

4000 * niiii:i>^ l*TtI?r:

4010 F0RI=3T07

4020 PRINT3X+1+I*32,CHR*(233);
4050 NEXT

4O6O S0UND245,10

4070 F0RI=3T07

4080 PRINT3X+1+I*32,CHR*(128);
4090 NEXT

4100 PRINT3X+I*32,CHR*(131>;CHR«(131)

;CHR*(131);

4110 RETURN

Atari Notes:

Thunderbird
Charles Brannon. Editorial Assistant

Thunderbird for Atari requires a joystick and

16K of memory. You move the bird left and right

with your joystick, using it to bounce a ball into a

wall of bricks. As in Breakout, the object of the

game is to clear out all the bricks, without letting

the ball escape past you. A 1,000 point bonus is

awarded when you break out the bottom of the

wall {a "breakthrough"); and if you're really good,

you get 10,000 points for clearing out all the bricks

(no mean feat!).

Shades Of Zeus

But the Thunderbird is no mere Breakout paddle!

It can unleash the most awesome power of nature

- lightning - at the touch of a button (the fire but

ton). Thunderbird will "beam down" several

luminous "tiles" that serve to deflect the ball

downwards when hit. You can lay down tiles like

a cap over a hole the ball has created, to force it to

widen the hole. Every time the ball hits a tile, it

swoops downward, but 25 points are subtracted

from your score. That should discourage overuse

of this miraculous feature.

Vertical Blank And IRG 4

Here's a bit of information about the pro

gramming. The playing field is a mixed-mode

display consisting of two rows of GRAPHICS 1

text, and 21 rows of a multicolored character mode,

IRG 4. This lets us have multicolored bricks.

Player/missile graphics are used to represent
the bird, which can be any of three sizes, de

pending on the skill level. The bird is moved left

and right by a small machine language routine

that is executed every 1/60 second during the TV's

vertical blank (when the electron beam is traveling

from the lower right-hand corner to the upper

left-hand corner of the screen).

IRG mode 4, the multicolor mode, is quite

interesting. A single character can be any of three

colors. To design these colored characters, divide

the character horizontally into four two-bit zones.

Each two-bit block controls one pixel of color with

in the character (a multicolor character's resolution

is 4x8). No color would be 00, color one is 01, two

10, and three 11 (simple two-bit binary). For ex

ample, one of the bricks consists of several colored

bands:

1110

2220

3330

1110

2220

3330

1110

0000

The numbers correspond to a "COLOR" state

ment. One side and the bottom row are left blank,

so the blocks won't touch. The pattern, when
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expanded into binary, would look like:

01010100

10101000

11111100

01010100

10101000

11111100

01010100

00000000

Such a "custom character" would look strange

on a normal screen (although you would see some

semblance of multicolors, due to artifacting). But

when displayed on either an IRG 4 or IRG 5 mode

screen, each character is like a tiny 4x8 block of'
GRAPHICS 7 pixels. Also, any character printed

in inverse (with the Atari logo key) will look dif

ferent. The COLOR 3 pixels in such a character

will be displayed as COLOR 4 (normally available

only in GRAPHICS 1 or 2).

To create an IRG 4 screen, you must replace

the bytes for GRAPHICS 0 by modifying the dis

play list. Luckily, the resolution of IRG 4 is identi

cal to GRAPHICS 0, 40x24.

DL = PEEK(560) + 256*PEEK<561) + 4

POKEDL-1,4 + 64

FOR I = 2 TO 24:POKE DL + I,4:NEXT I

See lines 160-180 of Thunderbird. You can

also try out IRG 5, which displays these characters

in double-height (40x12). ©

You

Can

COUNT

IMfTfUIXI)

HBffiffl

On

/foacus
Software

COMMODORE 64 * PET
■*SPRITE-AIDro, cbm-ba . S 15 [S20;
#SYNTHY-64 mus,c a sound synthe««r $35 [S40;
GRAPHVICS Super fullscreen Vic graphics $25 [$3(V

VIC OF PET VIGIL games language W/9 games $35 [$40'

VIC or PET PIPER-THE MUSIC MACHINE S25 [S301

VIC HIRES/MULTICOLOR GRAPHICS UTILITIESS20 [525]

TINY BASIC COMPlLERv.c. cbm-m ™ p«i $25 [$30]

■X-V1C JOYSTICK PAINTER $ 15 [$20]
*SUPER EXPANDER SCREEN DUMP $ 15 [$20]

I-CHING FOR VIC $30 [S35]
*VIC TINY PILOT $25 [$30]

•&BUDGETEER Vic cbm-6< o, Pe, $25 [$30]

BASIC REFERENCE CARD $2.50 [$3.00]

*V1C MACHINE LANGUAGE GUIDE $7 [$8]

PET TINY Pascal PLUS $40 [$45]
PET MACHINE LANGUAGE GUIDE $9 [$11]

* NEW
Look for Commodore 64 Software Coming SOON!

Write for our FREE Catalog

or for fast service, call our Order Line.

firnntw
Abacus
Software

P.O. Box 7Z11. Grand Rapids. Ml 49510

616/241-5510

FREE POSTAGE. UnlMi not*d. prices are (or cassette Add S3 OO per DISK pickag*.

Foreign prices in [ ] Manuals available separately (or inspection, crtdttable towards

purctiaie ai wflware sS 00 each [!7 00 foreign] All orders must be prepaid in U S

Dollars via ChecK or Internalional Money order or by VISA. MC. ACCESS. Eurotard

32k RAM
FOR

ATARI 400/800

Only Tech«Data can offer such top quality at so

low a price. Our Ram board features:

• Lifetime Warranty

• Gold-plated edge

connectors

• Compatability

with Atari 400/800

Dealer Inquiries Invited

800-237-8931

In Fla.: 813-577-2794

V
Tech*Data Corporation

3251 Tech Drive North. St. Petersburg, FL 33702

Quit Playing Games . . .

Disk Based Software to Make Your

Computer Get Down to Business

Disk Based Data Manager—Create and manage your own

data base. Allows you to create, add, change, delete,
search, sort, print, etc. Available for VIC-20, Commo
dore 64 , any CBM or Pet, and IBM Personal Computer.

VIC-20 59.95 All others 79.95

Inventory Control Manager—Fast, efficient inventory
package which will manage your day to day inventory

requirements. Provides information on sales and
movement of Items.

Mailing List Manager—4,050 items per 8050 disk, 1,300
on 4040 disk and 1,200 on 1540/1541 disk. User defined
label format (1—4 ) across.

Payroll System—Full featured complete Payroll System.
Up to 350 employees on a 8050 disk. Prints checks, 941 's
and W-2's. For the CBM 8032/8050,4032/404 0, Commo

dore 64/1541.

Hospitality Payroll—The most complete payroll system
written specifically for the Restaurant Industry available

today. Recognizes tip and meal credits, pay advances,
salaried and hourly employees, etc. For the CBM

8032/8050.

CONTACT US FOR ALL YOUR

DISK BASED SOFTWARE NEEDS

Call for specifics on Hardware Configurations.

Send Self-Addressed Stamped Envelope for
Catalogue of Games and other Applications

DEALER INQUIRIES WELCOME

2905 Ports O'Call Court

Piano, Texas 75075

(214) 867-1333

VISA and MASTERCARD Accepted

January. 1983 COMPUTE! 83



HOME ENERGY

CALCULATOR
David Swaim. Atlanta

You (and your computer) could become pretty popular
when word gets out that you can analyze the benefits of
home improvements on fuel bills. This program is in

Microsoft (Apple, PET, OSI, etc.) and Atari BASIC.

Lately there has been a great deal of interest in

saving energy in the home. Nobody needs to be

reminded that fuel costs are rising. We all want to

reduce our energy bills. The way to do this is

simple: reduce household energy consumption.

There are a number of ways this can be done.

The cheapest way is to change habits. An

example would be setting the thermostat back to

a lower temperature and wearing heavier clothes.

If you're not too keen on that, the next alternative

is to improve the ability of the house to protect

you from the elements. Insulation could be added

to the walls, floors, attic, and heat ducts. Weather-

stripping could be applied to windows and doors.

Storm windows and doors could be added.

Improvements such as these reduce the

amount of heat that the house will lose to the

outside. But which of the above items would save

us the most money? Which one would cost the

least to implement? Or, better yet, which will

give the greatest savings for the least amount of

cost? It's this last question we really want to

answer.

The best measure of the cost effectiveness of

an energy saving improvement is the payback

period. That is simply the amount of time (in

years) it takes for the savings in energy costs to

add up to the total cost of installing the improve

ment. Obviously, the item with the shortest

payback period is the best candidate for im

plementation. To determine the payback period,

we must know two things: how much it will cost

to make the improvement, and how much it will

save us on utility bills for a year (a heating season).

Obtaining the improvement cost requires con

sulting a contractor or, if we plan to do it ourselves,

a building supply store.

Predicting Effectiveness

Finding out how much the improvement will
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save us in heating costs over a season is not quite

as easy to determine. One way would be to keep

records of our heating bills for one season, make

the improvement, and then keep records of our

heating bills for the next heating season. There

are two drawbacks to this method.

First, the severity of the weather will vary

from one year to the next. If the first year is severe

and the second is mild, our heating bills would be

less even if we made no improvements. This

problem can be corrected by adjusting the heating

costs using weather data for the two years.

The second and biggest drawback to this

method is that you can't find out if an improve

ment is cost effective until after you have installed

it. If it turns out not to be cost effective, it is too

late to decide not to implement it!

What we need is a way of predicting savings.

If we know the weather and the heat loss charac

teristics of the house, we can estimate the heating

cost. By calculating the heating costs based on

heat loss characteristics of the house both before

and after the improvements, we can obtain the

estimated savings due to the improvements. This

is what the program here does.

To gather the data needed by the program,

you will need to make some measurements and

observe insulation levels in your house. The first

thing the program calculates is the heat loss of the

house. Heat loss of a house depends on three

things: the thermal resistance, known as the R-

value, of the structure; the total area of the struc

ture exposed to the elements; and the temperature

difference between the inside and outside of the

house. So we simply need the area, R-value, and

the difference in temperature.

The only problem is that different parts of

the house have different R-values. Windows will

have a lower R-value than walls, for example. In

general, you can divide the external area of the

house into five categories: windows, doors, walls,

ceiling, and floor. The program requests informa

tion on each of these five categories in turn.

For windows it requests height, width,

number of windows {it calculates total window



Nowthe VIC 20and64 can

communicate with PET peripherals

VIC and 64 users

Would you like to be able to access any of these

peripherals from your computer?

• '/3 megabyte disks (Commodore 4040 drive)

• 1 megabyte disks (Commodore 8050 drive)

• 10 megabyte disks (Commodore 9090 hard disk)

• Printers including a wide range of inexpensive

IEEE and RS232 matrix and quality printers

• IEEE instruments such as volt meters, plotters etc.

Now you are no longer limited by the VIC or the 64's

serial bus. Simply by attaching INTERPOD you can

vastly increase the power of your VIC 20 and when

used with the new 64, INTERPOD turns the computer

into a really powerful system.

With INTERPOD the VIC and 64 become capable of

running really professional quality software such as

Word-processing, Accounting, Instrument control and

many more.

INTERPOD will work with any software. No extra

commands are required and INTERPOD does not

affect your computer in any way.

Using INTERPOD is as easy as this:

Simply plug INTERPOD into the serial port of your

computer, power-up and you are ready to

communicate with any number of parallel and serial

IEEE devices and any RS232 printer.

INTERPOD costs #180

Oxford Computer Systems (Software) Ltd. Hensington Road, Woodstock, Oxford OX7 1JR, England Tel. (0993) 812700 Telex 83147 Ref OCSL



INTERNAL MEMO

tz>

up 6>20,000

She needs 'Superscript'!
Features

Provides full screen edit, delete, erase,

insert, transfer and document merge

facilities. Over 240 columns.

Simple facilities to send mailshots to

standard address lists.

Powerful aids to produce tables with wide
screen, horizontal, decimal and vertical

tabs.

Search with optional replace

Comprehensive printer controls with

control of margins, lines per page,

underlining, bold print, super and sub

scripts, variable line and character pitch.

Features

Dictionary in excess of 30,000 words.

User definable dictionary with facilities to

add, delete, print or merge with standard

dictionary.

Spelling checker verifies largest

'Superscript' document in less than two

minutes.

Displays totals of words, different words

and unrecognized words.

Editing of unrecognized words in

document includes options to accept,

ignore, change or add to user dictionary.

'Superscript' transforms your

Commodore computer into a true Word Pro

cessor, enabling your secretary to turn out

high quality letters, mailshots, quotations,

etc., faster and easier than ever before.

But spell? — Adding 'Superspell' gives

you access to an extensive dictionary with

automatic checking of any document entered,

enabling recognition of spelling errors and

mistypes.

If she wants a better machine, and you

want the very best of Word Processing, then

you both need a Commodore with

'Superscript' and 'Superspell' available from

your local Commodore dealer.

Superscript and Superspell run on the 2001, 3016/32, 4016/32,
8032 and 8096 Commodoce computers. 2040, 3040. 4040 and
8050 disk drives, all Commodore printers and a wide range of
letter quality printers.

Precision
Software

' A Professbnal's Vford Processor

Precision Software Limited,

4, Park Terrace, Worcester Park,

Surrey KT4 7 JZ, England.

Telephone 01-330 7166



For further information concerning these outstanding software products contact your local SUPERSCRIPT
distributor as shown.

Alabama

To Be Announced

Alaska

B. G- Systems

Anchorage

907 276 2986

Arizona
Gerald Hasty & Co.

Las Vegas

Nevada

702 737 5670

Arkansas

To Be Announced

California (North)

To Be Announced

California (South)

P. E. C.
Anaheim

714 778 3007

Colorado
To Be Announced

Connecticut

Multi Business Computer Systems

Portland

203 342 2747

Delaware

Professional Micro Services

Baltimore

Maryland

301 325 5725

Florida
To Be Announced

Georgia

M. A. G.

Athens

404 353 8090

Hawaii
To Be Announced

Idaho
To Be Announced

Illinois

Cambridge Business Systems

Chicago

312 525 3900

Indiana

Srepco

Dayton

Ohio

513 224 0871

Iowa
To Be Announced

Kansas

To Be Announced

Kentucky

Srepco
Dayton

Ohio

513 224 0871

Louisiana

To Be Announced

Maine

Best Business Equipment

Worcester

Massachusetts

617 755 1077

Maryland

Professional Micro Services

Baltimore

301 325 5725

Massachusetts

Best Business Equipment

Worcester

617 755 1077

Michigan
Newman Audio Video

Grand Rapids

616 243 3300

Minnesota

To Be Announced

Mississippi

To Be Announced

Missouri
To Be Announced

Montana

To Be Announced

Nebraska

To Be Announced

Nevada

Gerald Hasty & Co.

Las Vegas

702 737 5670

New Hampshire
Best Business Equipment

Worcester

Massachusetts

617 755 1077

New Jersey

Geneva Technology

Cranford

201 276 1144

New Mexico

To Be Announced

New York State (North & West)
Upstate Computer Shop

Whitesboro(Nr. Uttica)

315 768 8151

New York State (South)

Computer Emporium

Middletown

914 343 4880

New York State (Long Island)

Centerbrook Software

Livingston Manor

914 439 3591

New York City
Geneva Technology

Cranford

New Jersey

201 276 1144

North Carolina

To Be Announced

North Dakota

To Be Announced

Ohio

Srepco

Dayton

513 224 0871

Oklahoma

To Be Announced

Oregon

The Computer Place

Klamath Falls

503 882 9603

Pennsylvania (East)
Mainline Computer Center

Wayne

215 687 8500

Pennsylvania (West)
Srepco

Dayton

Ohio

513 224 0871

Rhode island
Multi Business Computer Systems

Portland

Connecticut

203 342 2747

South Carolina

To Be Announced

South Dakota

To Be Announced

Tennessee

To Be Announced

Texas

To Be Announced

Utah

Gerald Hasty & Co.
Las Vegas

Nevada

702 737 5670

Vermont

Best Business Equipment

Worcester

Massachusetts

617 755 1077

Virginia
Professional Micro Services

Baltimore

Maryland

301 325 5725

Washington State

Computer Sales & Service

Moses Lake

509 765 9751

Washington D.C.
Professional Micro Services

Baltimore

Maryland

301 325.5725

West Virginia

Professional Micro Services

Baltimore

Maryland

301 325 5725

Wisconsin

Combridge Business Systems

Chicago

Illinois

312 525 3900

Wyoming

To Be Announced

Canada

Canadian Micro Distributors

Milton

Ontario

416 878 7277

If a SU PERSCRIPT distributor is not shown for your area, contact your nearest

Commodore dealer for more information. If he does not stock SUPERSCRIPT

or SUPERSPELL, write to Precision Software in England at the address shown
opposite and we will send you the full distribution list.

Precision

Software



area from these items), and type of frame and

number of layers of glass. The number of types

and/or sizes of windows is requested first. Most
houses will have several sizes of windows, and

there may be storm windows on some and not on
others. The program allows for up to ten different

types and/or sizes of windows. If you need more,

change the dimension of S in statement 180.

Only one size and type of door is allowed. If
you have sliding glass doors, you should consider
them another type of window. You need to get
the height, width, and number of doors. Re
member: these are exterior doors only.

Information needed for the walls consists of
type of construction and R-value of the insulation
in the wall. If you enter a negative number for the
R-value of the wall insulation, the program will

give you a list of typical R-values for wall insula

tion. To get the area of the wall, the program asks

for the ceiling height, total perimeter of the house,

and the number of stories in the house. The pro
gram will calculate the gross wall area from this

data and subtract the total window and door area
to obtain the proper wall area.

One Hand Calculation

The only time you have to calculate area yourself
is for ceiling and floor. For the ceiling, you will be

asked for the number of inches of insulation in

the attic and the type of insulating material. For

the floor, the type of foundation is requested.

In addition to the heat losses mentioned so

far, there are two others. The first of these is

infiltration of outside air through cracks in win

dows and doors. The program asks if the windows

and doors are weather-stripped. It uses this infor

mation and the total length of the cracks around

windows and doors to calculate infiltration. The

other heat loss is in the heat ducts from the furnace

to the heat registers. The program asks if your

heat ducts are insulated and where they are lo

cated. This concludes the input needed for cal

culating the total heat loss of the house. At this

point the heat losses are displayed, and you are

asked if you wish to make improvements to the

house.

If the answer is "Y", you will be asked if you

wish to improve each item. You can make im

provements to one item or to any number of

items. As you probably noticed, the first question

you are asked is what the outside design temper

ature is. The outside design temperature for my

area (Atlanta, Georgia) is 23 degrees. The outside

design temperatures for other areas are tabulated

in Table 1. For a more complete list, consult one

of the references listed at' the end of this article.

Actually, you do not need to put any specific

temperature in here as long as it is less than 75

degrees, the inside design temperature used by

88 COMPUTE! January, 1983

the program. The program will still give you valid
results for savings and payback. However, using
the correct outside design temperature gives you
the advantage of seeing what the furnace size
would be for your house with and without the

improvements. In fact, heating engineers use the
same basic method as this program does to size
furnaces for houses.

When the program finishes calculating the
heat loss of the house after improvements, it is
ready to do the cost analysis. First you are asked

for the type of heating fuel you use: electricity,

Table 1: Winter Design Temperatures

CITY

MONTGOMERY AL
JUNEAUAK

PHOENIXA2

LITTLE ROCK AR

SACRAMENTO CA
DENVERCO

HARTFORD CONN
DOVER DEL

TALLAHASSEE FL

ATLANTA GA

HONOLULU HI

BOISE ID

SPRINGFIELD IL

INDIANAPOLIS IN
DES MOINESIA

TOPEKAKS

LEXINGTON KY

BATON ROUGE LA
AUGUSTA ME

BALTIMORE MD

BOSTONMA

LANSING MI

ST. PAUL MN

JACKSON MS

JEFFERSON CITYMO
HELENA MT

LINCOLNNE

CARSON CITY NV

CONCORD NH

TRENTON NJ

SANTA FE NM

ALBANY NY

RALEIGH NC

BISMARCK ND

COLUMBUS OH

OKLAHOMA CITY OK

SALEM OR

HARRISBURGPA

PROVIDENCE RI

COLUMBIASC

PIERRE SD

NASHVILLETN

AUSTIN TX

SALT LAKE CITY UT

BURLINGTON VT

RICHMOND VA

OLYMPIAWA

CHARLESTON WV

MADISON WS

CHEYENNEWY

rEMPERATURE

26

-4

34

23

32

3

5

15

29

23

62

10

4

4

-3

6

10

30

-3

20

10

6

-10

24

6

-13

0

7

-7

16

11

5

20

-19

7

15

25

13

1(1

231

-9

1(»

29

9

-1

18

25

14

-5

-2



1983 - Take Control
A FINANCIAL WIZARD 1.5

THE HIGHLY ACCLAIMED PERSONAL FINANCE SYSTEM FOR ATARI*

Budget Forecast-26 expense categories

Check Entry-easy data entry-scan & modify
26 major & 36 sub-categories-information block

Check Search-single or multiple parameters-
(up to seven) to search entries

Tabulations-detailed expense vs. budget

comparisons by month, year-to-date, category

Bar Graphs-screen displays in graph form

expenses vs. budget-by month or category-

printing with graphic capable printers

• Check Reconciliation-fast clearing of resident

checks & deposits, complete summary report

Checkwriter-prints your custom checks

Printouts-most popular printers * Audit Report

Multi-Colored Graphics • Audio Enhancements

7 Utility Programs • User-Friendly Operation

Easy To Use Instruction Manual

Handsome Tinted Plastic Storage Case

The system is designed for Atari computers having a

minimum of 24K and operating from a disk drive. The

price is only $59.95 plus $3 for handling/postage.

If your dealer does not have A Financial Wizard. . .

Telephone orders are accepted on

Mastercharge or Visa credit cards. Mail order must be

accompanied by check or money-order or credit card U.

Dealer Inquiries invited. (405)751-2783.

'trademark of Atari Jnc. OK residents ad 4% Tax.

A Financial Wizard

Exclusively thru

□ CHECK ENCLOSED

NAME (Print)

Address

City

Card* _____

uiv /_//u/r

COMPUTin CENTERS si OKC '•

10944 North May

Oklahoma City, OK 73120

(405)751-2781

VISA □ MASTERCHARGE

State. Zip.

Exp,, -Sig..



fuel oil, or natural gas. Next you must input the

cost per fuel unit of the heating fuel.

Note that this unit cost is in dollars, so if

natural gas in your area is 35 cents per therm, you

should input .35 dollars per therm.

Using this data and the heating degree days,

the program calculates the total energy needed to

heat the house for the entire heating season. The

degree days and name of the city are on line 7010.

You should change this line to reflect your own

location. Some sample degree days for different

cities are listed in Table 2, and a more complete

Table 2: Yearly Heating Degree Days

CITY

MONTGOMERYAL

JUNEAU AK

PHOENIXAZ

LITTLE ROGK AR

SACRAMENTO CA

DENVERCO

HARTFORD CONN

WILMINGTON DEL

TALLAHASSEE FL

ATLANTA GA

HONOLULU HI

BOISE ID

SPRINGFIELD IL

INDIANAPOLIS IN

DESMOINESIA

TOPEKAKS

LEXINGTON KY

BATON ROUGE LA

PORTLAND ME

BALTIMORE MD

BOSTON MA

LANSING MI

MINNEAPOLIS MN

JACKSON MS

ST. LOUIS MO

HELENAMT

LINCOLN NE

RENO NV

CONCORD NH

TRENTON NJ

ALBUQUERQUE NM

ALBANYNY

RALEIGHNC

BISMARCK ND

COLUMBUS OH

OKLAHOMA CITY OK

SALEM OR

HARRISBURGPA

PROVIDENCE RI

COLUMBIA SC

RAPID CITY SD

NASHVILLE TN

AUSTIN TX

SALT LAKE CITYUT

BURLINGTONVT

RICHMOND VA

OLYMPIAWA

CHARLESTON WV

MADISON WS

CHEYENNEWY

DEGREEDAYS

2291

9075

1765

3219

2419

5524

6235

4930

1485

2961

0

5809

5429

5699

6588

5182

4683

1560

7511

4111

5634

6909

8382

2239

4484

8129

5864

6332

7383

4980

4348

6201

3393

8851

5211

3725

4754

5251

5954

2484

7345

3578

1711

6052

8269

3865

5236

4476

7863

7381

list can be found in any of the references. The last

thing you must input is the total cost of the im

provements you made. From this data the pro

gram calculates the payback period in years.

I got pretty popular in my neighborhood

when word got out that my home computer

could calculate how cost effective it would be to

add insulation. I have also learned a great deal

about my own home from running this program.

Much of what I concluded was what I expected,

but some conclusions surprised me. The program

can definitely help home owners in assessing

home energy improvements; it can also enable a

home owner to spot dishonest "energy-saving"

schemes pretty quickly.

References

1. ASHRAE Handbook 1981 Fundamentals. Atlanta,

Georgia: American Society of Heating, Refrigerating

and Air-conditioning Engineers, Incorporated, 1981.

2. Other Homes and Garbage, Jim Leckie, Gil Masters,

Harry Whitehouse, and Lilly Young. San Francisco,

California: Sierra Club Books, 1975.

3. Refrigeration and Air-Conditioning, Air-Conditioning

and Refrigeration Institute. Englewood Cliffs, New

jersey: Prentice-Hall, 1979.

Program 1: Microsoft BASIC

100 PRINT"{CLEAR} {02 DOWN} HOME EN

ERGY PROGRAM

110 PRINT:PRINT

120 PRINT" BY DAVID SWAIM

130 PRINT" P. 0. BOX 720126

140 PRINT" ATLANTA, GEORGIA 303

58

150 GOSUB 8000

160 REM COPYRIGHT 1981 DAVID C. SWA

IM II

170 REM

180 DIM A(6),Q(6),R(6),RW(4,3),D(4)

,IW(2,3),S(10)

190 DIM RF(3),TC(3),N$(5),IC(5),DM(

2,3,3),IN(2)

200 REM WINDOW R VALUES

210 DATA 1.01,2.22,1.815,3.155

220 DATA .909,1.667,1.437,2.137

230 DATA .909,2,1.724,2.564

240 REM DOOR R VALUES

250 DATA .41,.75,.95,1.1

260 REM FLOOR R VALUES AND TEMP COR

R

270 DATA 3.2,0,3.2,30,1.23,0

280 REM CEILING INSULATION R PER IN

CH

290 DATA 3.5,3,2.5,4.5,5.5

3 00 N$ (l)=tIWIND0WS":N$(2)="D00RS":N

$(3)="WALLSn

310 N$(4)="CEILING":N$(5)="FLOOR *"

320 REM DUCT MULTIPLIERS

330 DATA .2,.15,.1,.15,-1,.05,.1,-0

5,.05
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HELP IS HERE!

DISKEY
by Sparky Starts

Potential into practical reality. This is the

core of DISKEY — a remarkable utility program

that gives ATARI disk drive owners the flexibility

to accomplish tasks that other utilities either

ignored or only hinted at. With DISKEY, the user

will be able to actually examine a disk and its

directory, and repair some files that might

otherwise have been lost. DISKEY also per

forms a multitude of other practical functions,

including the following:

• Automatically lists any unreadable or

destroyed sectors

• Sends contents of disk to printer selectively

• Up to four separate drives may be addressed

+ Can be used to backup some of those "un-

backupable" disks

• Allows direct examination of any file

+ Over 50 separate key functions available

As an ATARI 400 or 800 owner, you have ex

traordinary power and versatility at your

disposal. Tap into those resources effectively

with DISKEY — new from Adventure Interna

tional.

ATARI 400/800 32K DISK

052-0158 S49.95

(Note: Some features will require 40K)

SOME OF DISKEY KEY FUNCTIONS

A Clear screen and filename

B Byte compare, Dl to D2, OS lo DS

C Copy sectors, OD to DD, OS to DS
D Toggle destination drive

E Erase disk (format)

F Select file sub-menu
L Set automatic function lower limit (OS)

M Modify Sector Map

N New destination sector
O Toggle originate drive

P Print screen to printer

Q Query (search for hex key, drive OD, sector OS

toDS)
R Read new OS, set DS to match
S Search for ASCII key, drive OD, sector OS to DS

T Tape lo disk

J Upper case conversion of printer lower case

V Toggle write verify

W Write memory buffer to sector DS, drive DD
X Selec! EOR Sector Map screen print mask

Z Zero memory buffer
+ Read upward, next sector on disk

- Read downward

? Directory Information
! Select directory sub-menu

cB Byte compare, D1 to D2, whole disk
cC Copy D1 to DZ, whole disk
cD Decimal to hex, ASCII conversion
cE Erase disk (without new format)
cF Modify sector forward sector chain reference

cH Hex to decimal, ASCII conversion
cL Locate bad sector on drive OD

cN Modify sector file number reference

cO Select one-drive functions sub-program
cP Print current Disk Map

cR RPM test drive OD

cS Special file copy, no directory reference from
source

cV VTOC update and repair, drive OD

cY Toggle Sure Response prompt enable
FA File binary load address headers to printer
FD Delete file

FF Select filename for all file functions
FL Lock file

FM Show memory address load position In file
FO Relative Query

FR Rename file
FS Relative Search

BASIC

ROUTINES

FOR THE ATARI

Finally, a self-help system that cuts

through the stuffy technical jargon and

allows the user to learn effective

programming techniques fast! BASIC

ROUTINES FOR THE ATARI has been

written especially for ATARI 400 or 800

users who wish to write programs in

BASIC. This package comes complete

with an extensive manual and your

choice of a tape or disk which contains

all of the routines from the manual —

which means you'll be able to actually

see each of them in action on your

ATARI. Some of the BASIC routines

include joystick, sound, player missile

strings and much more — and presented

in a way that you'll quickly be able to

learn and apply to your own programs.

If your programming ability lies

somewhere between beginning and

advanced, then look no further — BASIC

ROUTINES FOR THE ATARI is the

system for you.

BASIC ROUTINES book with 16K TAPE

051-0154 $24.95

BASIC ROUTINES book with 24K DISK

052-0154 $24.95

Published

by

BOX 3435

1 COPYRIGHT 1982

dventure
INTEHNAT1ONAL

a subsidiary of Scott Adams, Inc.

•LONGWOOD, FL 32750 • (305) 830-8194

To order, see your local dealer. If he does not have the
program, then call

1 (800) 327-7172 (orders only please) or write for our free
catalog.



340 DATA .2,.15,.1,.1,.1,.05,.05,.0

5,.05

350 REM AIR CHANGES PER FOOT OF CRA

CK

360 DATA 39,74,52,24,32,33

370 REM READ WINDOW R VALUES

380 FOR F=l TO 3

390 FOR G=l TO 4

400 READ RW(G,F)

410 NEXT G,F

420 REM READ DOOR R VALUES

430 FOR 1=1 TO 4:READ D(I):NEXT I

440 REM READ FLOOR R VAL AND TEMP C

ORR

450 FOR 1=1 TO 3:READ RF(I),TC(I):N

EXT I

460 REM READ INSULATION R PER INCH

470 FOR 1=1 TO 5:READ IC(I):NEXT I

480 REM READ DUCT MULTIPLIERS

490 FOR KD=1 TO 2

500 FOR K=l TO 3

510 FOR J=l TO 3

520 READ DM(KD,J,K)

530 NEXT J,K,KD

540 REM READ AIR CHANGES FOR INFILT

RATION

550 FOR 1=1 TO 2

560 FOR J=l TO 3

570 READ IW(I,J)

580 NEXT J,I

590 REM INSIDE DESIGN TEMPERATURE

600 IT=75:PK=1

605 GETA$:IFA$=""THEN605

610 PRINT"{CLEAR}{DOWN}WINTER OUTSI

DE DESIGN TEMPERATURE";

620 INPUT OT

6 30 DT=IT-OT

640 GOSUB 1000:REM

650 GOSUB 2000:REM

660 GOSUB 3000:REM

670 GOSUB 4000:REM

680 GOSUB 5000:REM

690 GOSUB 5200:REM

700 GOSUB 6000:REM

710 Q1=TQ/DT

720 PRINT"{DOWNlDO YOU WISH TO MAKE

IMPROVEMENTS?"

730 GET A$:IF A$ = "" THEN 730

740 PK=2:IF A$="N" THEN 999

750 INPUT"{CLEAR}{02 DOWNjDO YOU WI

SH TO IMPROVE WINDOWS";A$

760 IF LEFT${A$,1)="Y" THEN GOSUB 1

000

770 INPUT"{CLEAR}{02 DOWNjDO YOU WI

SH TO IMPROVE DOORS";A$

780 IF LEFT$(A$,1)="Y" THEN GOSUB 2

000

790 INPUT"{CLEAR}{02 DOWN}DO YOU WI

SH TO IMPROVE WALLS";A$

800 IF LEFT$(A$,1)="Y" THEN GOSUB 3

000

810 INPUT"{CLEAR}{02 DOWNjDO YOU WI

SH TO IMPROVE CEILING";A$

820 IF LEFT$(A$,1)="Y" THEN GOSUB 4000

WINDOWS

DOORS

WALLS

CEILING

FLOOR

DUCTS

REPORT RESULTS

830 INPUT"{CLEAR}{02 DOWN}DO YOU WI
SH TO IMPROVE FLOOR";A3

840 IF LEFT$(A$,1)="Y" THEN GOSUB 5

000

850 INPUT"{CLEAR}{02 DOWN}DO YOU WI
SH TO IMPROVE DUCTS";A$

860 IF LEFT$(A$,1)="Y" THEN GOSUB 5

200

870 GOSUB 6000:REM REPORT RESULTS

880 Q2=TQ/DT

890 PRINT:PRINT"HIT RETURN TO GET S

AVINGS"

900 GET A$:IF A$="" THEN 900

910 GOSUB 7000:REM CALCULATE A YEAR

OF SAVINGS

999 END

1000 REM WINDOW SUBROUTINE

1010 I=1:IF PK>1 THEN 1040

1020 PRINT"{CLEAR}{DOWN}HOW MANY DIF

FERENT TYPES OF WINDOWS";

1030 INPUT NX

1040 IX=1:CW=0:A(I)=0:Q(I) =0

1050 PRINT"{DOWN} ARE WINDOWS WEATHE
RSTRIPPED";

1060 INPUT WW$

1070 IF LEFT$ (WW$,1)="Y11 THEN IX=2

1080 FOR J=l TO NX

1090 PRINT"SIZE";J:IF PK>1 THEN 1160

1100 PRINT"NUMBER OF WINDOWS";

1110 INPUT NW

1120 PRINT"SIZE OF WINDOWS (H,W) FT"

1130 INPUT H,W

1140 S(J)=H*W*NW

1150 CW=CW+(H+W)*NW

1160 A(I)=A(I)+S(J)

1170 PRINT"TYPE OF WINDOWS"

1180 PRINT" 1. SINGLE GLASS"

1190 PRINT" 2. SINGLE + STORM"

1200 PRINT" 3. DOUBLE PANE"

1210 PRINT" 4. TRIPLE (DOUBLE + ST

ORM) "

INPUT G

PRINT"TYPE OF WINDOW FRAME"

PRINT" 1. WOOD"

PRINT" 2. METAL OR JALOUSE"

PRINT" 3. FIXED"

INPUT F

RM=RW(G,F)

Q(I)=Q(I)+S(J)*DT/RM

R(I)=RM

PRINT"{CLEAR}{DOWN}";

NEXT J

IN(I)=0.018*DT*IW(IX,F)*CW

RETURN

REM DOORS SUBROUTINE

I=2:IF PK>1 THEN 2080

PRINT"{CLEAR}{DOWN}NUMBER OF DO

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310

1320

1330

1340

2000

2010

2020

ORS";

2030 INPUT

2040 PRINT

2050

2060

INPUT

N

'SIZE

H,W

OF DOORS (H,W) FT"

A(I)=H*W*N

2 07 0 CD=(H+W)*N
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Sometimes

OnlyWords

Will Do

AFT.. A First! Word Processing for VIC 20@
Never be at a loss for words again!

Expressing yourself is easier, faster, and

less expensive than ever before... thanks to wbrdcraft

20© from United Microware. Wordcraft 20© has all

the features found on bigger systems costing a lot

more — all the features you'll need to prepare "picture-

perfect" documents, letters, personalized mailers, lists,

and many other projects that have you juggling

words.

Wordcraft 20© is easy to use; it won't confuse

>ou. Your words will appear on the screen just as

you've written them. This fully featured system lets

you do whatyou need to do... change a character, a

word, or an entire block of copy . . . arrange and

rearrange the text... set the tabs and margins. . .

adjust the line lengths . . . move the copy up and

down, left or right, so you see every word on the

screen ... before you print. Wordcraft 20© gives you
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2080 PRINT"{DOWNjTYPE OF DOORS"

2090 PRINT" 1. WOOD"

2100 PRINT" 2. WOOD + STORM"

2110 PRINT" 3. METAL URETHANE CORE
n

2120 PRINT" 4. METAL POLYSTYRENE C

ORE"

2130 INPUT T

2140 R(I)=D(T)

2150 Q(I)=A(I)*DT/R(I)

2160 DW=138

2170 PRINT"{DOWNjARE DOORS WEATHERST
RIPPED";

2180 INPUT DW$

2190 IP LEPT$ (DW$-,1)="Y" THEN DW=69

2200 IN(I)=0.018*DT*DW*CD

2210 RETURN

3000 REM WALLS SUBROUTINE

3010 I=3:HO=.17:HI=.68

3020 PRINT"{CLEAR}{DOWNjTYPE OF WALL
CONSTRUCTION"

3030 PRINT"{DOWN} 1. BRICK VENEER"

3040 PRINT " 2. STONE"

3050 PRINT " 3. WOOD SHINGLES"

3060 PRINT n 4. STUCCO"

3 070 PRINT " 5. MASONRY BLOCK"

3080 PRINT " 6. LOG"

3090 PRINT " 7. OTHER:"

3100 PRINT " ENTER CALCULATED R

VALUE DIRECTLY"

3110 PRINT " WHEN ASKED FOR INS

ULATION R VALUE"

3120 INPUT TY

3130 ON TY GOTO 3140,3150,3160,3170,

3180,3190,3200

3140 RM=.2*3.5:GOTO 3210:REM BRICK

3150 RM=.08*5: GOTO 3210:REM STONE

3160 RM=.87: GOTO 3210:REM WOOD

3170 RM=.2*2: GOTO 3210:REM STUCCO

3180 RM=2: GOTO 3210:REM MASONR

Y

3190 RM=1.25*8:GOTO 3210:REM LOG

3200 RM=0:REM OTHER

3210 PRINT" FOR LIST OF R VALUES F

OR INSULATION"

3220 PRINT" ENTER -1 FOR INSULATIO

N R VALUE"

3230 PRINT"INSULATION R VALUE";

3240 INPUT RI

3250 IF RK0 THEN GOSUB 3500:GOTO 32

30

3260 R(I)=HO+RM+RI+HI:IF PK>1 THEN 3

340

3270 PRINT"HOW MANY STORIES IN HOUSE

3280 INPUT NT

3290 PRINT"WHAT IS THE CEILING HEIGH

T (FT)";

3300 INPUT CH

3310 PRINT"WHAT IS TOTAL PERIMETER (

FT) ";

3320 INPUT P

3330 A(I)=NT*CH*P-A(1)-A(2)

3340 Q(I)=A(I)*DT/R{I)
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3 350 RETURN

3500 REM LIST OF INSULATION R VALUES

3510 PRINT"{CLEAR}{DOWN}LIST OF INSU

LATION R VALUES, WALLS"

3520 PRINT"{DOWN} NO INSULATI

ON (AIR) = .94"

3530 PRINT" BATT INSULATION IN WA

LL = 11"

3540 PRINT" HALF INCH ASPHALT BOA

RD = 2.4

3550 PRINT" 1/2 IN GYPSUM OR PLAST

ER = 1.39

3560 PRINT" 1/4 IN WOOD FIBER BOA

RD = 1.12

3570 PRINT" FIR OR PINE SHEATHI

NG = 1.92

3580 PRINT" 3/4 IN PLYWOOD PANE

LS = 1.88

3590 PRINT" 1/2 IN PLYWO

OD = 1.57

3600 P.RINT:PRINT

3610 RETURN

4000 REM CEILING ROUTINE

4010 1=4

4020 HI=.61:HO=.61:IF PK>1 THEN 4060

4030 PRINT"{CLEAR}{DOWN}WHAT IS TOTA

L CEILING AREA"

4040 PRINT"OF THE HOUSE";

4050 INPUT A(I)

4 060 PRINT"HOW MANY INCHES OF INSULA

TION IN CEILING";

4070 INPUT CI

4080 PRINT"TYPE OF INSULATING MATERI

AL"

4090 PRINT"{DOWN} 1. FIBERGLASS"

4100 PRINT n 2. MINERAL WOOL"

4110 PRINT " 3. VERMICULITE OR PERL

ITE"

4120 PRINT " 4. CELLULOSE FIBER"

4130 PRINT " 5. U-F FOAM{DOWN}"

4140 INPUT T

4150 RM=CI*IC(T)

4160 R(I)=HO+RM+HI

4170 Q(I)=A(I)*DT/R(I)

4180 RETURN

5000 REM FLOOR ROUTINE

5010 I=5:IF PK>1 THEN 5040

5020 PRINT"{CLEAR}{DOWN}WHAT IS TOTA

L FLOOR AREA";

5030 INPUT A(I)

5040 PRINT"HOW MANY INS OF INSULATIO

N IN FLOOR";

5050 INPUT PIiIF PK>1 THEN 5110

5060 PRINT"TYPE OF FOUNDATION"

5070 PRINT" 1. OPEN CRAWLSPACE"

5080 PRINT" 2. ENCLOSED CRAWLSPACE

OR BASEMENT"

5090 PRINT" 3. CONCRETE SLAB"

5100 INPUT TF

5110 R(I)=HO+FI*3.1+RF(TF)+HI

5120 Q(I)=A(I)*{DT-TC(TF))/R(I)

5130 RETURN

5200 REM DUCTS

5210 DI=.l



GEMINI-
FOR PRINTER VALUE THAT'S

OUTOFTHIS WORLD

Over thirty years of down-to-earth experi

ence as a precision parts manufacturer has

enabled Star to produce the Gemini series

of dot matrix printers—a stellar combina

tion of printer quality, flexibility, and reliabil
ity. And for a list price of nearly 25% less

than the best selling competitor.

The Gemini 10 has a 10" carriage and

the Gemini 15 a 15V2" carriage. Plus, the

Gemini 15 has the added capability of a bot

tom paper feed. In both models, Gemini

quality means a print speed of 100 cps, high-
resolution bit image and block graphics, *
and extra fast forms feed.

Gemini's flexibility is embodied in

its diverse specialized printing

capabilities such as super/

subscript, underlining, back

spacing, double strike mode

and emphasized print mode. An

other extraordinary standard :

arth experi- feature is a 2.3K buffer. An additional 4K

cturer has is optional. That's twice the memory of lead-

ini series ing, comparable printers. And Gemini is

Dmbina- compatible with most software packages

id reliabil- that support the leading printers.

>% less Gemini reliability is more than just a

promise. It's as concrete as a 180 day war-

tge and ranty (90 days for ribbon and print head), a

js, the mean time between failure rate of 5 million

ty of a bot- lines, a print head life of over 100 million

Semini characters, and a 100% duty cycle that

3 cps, high- allows the Gemini to print continuously,
aphics, Plus, prompt, nationwide service is readily

available,

d in So if you're looking for an incredibly

a high-quality, low-cost printer

fZ '[-:—y^v i p£z{/( that's out of this world'|ook
^Ovf ''I i(^\ll5rl/^ to the manufacturer with its
mXj|]LW| '" ! 11 feet on the ground—Star and
—^^^^fcillll© the Gemini 10, Gemini 15 dot
m i c r o n i c s * i n c matrix printers.

MAKING A NAME FOR OURSELVES

1120 Empire Central Place, Suite 216, Dallas, TX 75247

For more information, please call Bob Hazzard, Vice President, at (214) 631-8560.



3. IN SLAB FLOOR"

4. INSIDE CONDITIONED

5220 IF TF=3 THEN KD=3:RETURN

5230 PRIWT"{DOWN}IS YOUR DUCTWORK IN

SULATED";

5240 INPUT D$:IF PK>1 THEN 5310

5250 PRINT"{DOWN}LOCATION OF HEAT DU

CTS:"

5260 PRINT" 1. ATTIC OR CRAWLSPAC

E"

5270 PRINT" 2. UNCONDITIONED BASE

MENT"

5280 PRINT"

5290 PRINT"

SPACE"

5300 INPUT KD

5310 RETURN

6000 REM WRITE A REPORT

6010 PRINT"{CLEAR}","HEAT LOSS EVALU

ATION"

6020 PRINT:PRINT:TQ=0

6030 PRINT" ITEM"," AREA"," R-VALUE"

,"HEAT LOSS"

6040 PRINT ," SQ.FT.",," BTU/HR":PRI

NT

6050 FOR 1=1 TO 5

6060 A(I)=INT(A(I)*100+.5)/100

6070 R(I)=INT(R(I)*100+.5)/100

6080 Q(I)=INT(Q(I)+.5)

6090 PRINT N$(I),A(I),R(I),Q(I)

6100 TA=TA+A(I):TQ=TQ+Q(I)

6110 NEXT I

6120 REM PRINT INFILTRATION LOSS

6130 PRINT"INFILTRATION",,INT((IN(1)

6140 TQ=TQ+(IN(l)+IN(2))/2

6150 REM CALCULATE DUCT LOSS

6160 X=TQ/{A(5)*CH*NT) :J = 3:K=3

6170 IF X<45 THEN K=2

6180 IF X<35 THEN K=l

6190 DI=.15+.05*(3-K)

6200 IF LEFT$(D$,1)="N" AND KD<2 THE

N 6240

6205 IF KD>2 THEN DI=0:GOTO 6240

6210 IF OT<15 THEN J=2

6220 IF OT<0 THEN J=l

6230 DI=DM(KD,J,K)

6240 PRINT"DUCT LOSS",,,INT(DI*TQ+.5)

6250 TQ=TQ+TQ*DI

6260 PRINT ,

6270 PRINT" TOTAL",INT(TA),,INT(TQ)

6280 PRINT:PRINT

6290 PRINT"DESIGN CONDITIONS:"

6300 PRINT" OUTSIDE DESIGN TEMP";O

T

6310 PRINT" INSIDE DESIGN TEMP";I

T

6320 PRINT"TEMPERATURE DIFFERENCE";D

T

6330 RETURN

7000 REM FIND SAVINGS USING DEGREE-D

AYS

7010 DD=2961:DD$="ATLANTA GA"

7012 E1=INT(Q1*DD*24)

7014 E2=INT(Q2*DD*24)

7030 PRINT"(CLEAR)TYPE OF HEATING FU
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EL USED"

7040 PRINT" 1. ELECTRICITY"

7050 PRINT" 2. NATURAL GAS"

7060 PRINT" 3. FUEL OIL"

7070 INPUT FT:PC=,55

7080 ON FT GOTO 7100,7200,7300

7090 GOTO 7030

7100 REM ELECTRICITY

7110 PRINT"IS HEATING UNIT A HEAT PU

MP";

7120 INPUT HP$:ER=3413

7130 IF LEFT$(HP$,1)<>"Y" THEN 7150

7140 INPUT"ENTER EER OF HEAT PUMP";E

R:ER=ER*1000

7150 INPUT"AVERAGE $ COST PER KWH";C

O:FU$="KWH"

7160 El=INT(El/ER+.5)
7165 M1=E1*CO

7170 E2=INT{E2/ER+.5)

7175 M2=E2*C0

7180 MS=M1-M2

7190 GOTO 7400

7200 REM NATURAL GAS

7210 INPUT"AVERAGE $ COST PER THERM *

OF NATURAL GAS";CO

7220 El=INT(El/(103000*PC)+.5)

7225 M1=E1*CO

7230 E2=INT{E2/(103000*PC)+.5)

7235 M2=E2*CO

7240 MS=M1-M2

7250 FU$="THERMS":GOTO 7400

7300 REM FUEL OIL

7310 INPUT"AVERAGE $ COST PER GALLON

OF FUEL OIL";CO

7320 El=INT(El/(138000*PC)+.5)

7325 M1=E1*CO

7330 E2=INT(E2/(138000*PC)+.5)

7335 M2=E2*CO

7340 MS=M1-M2:FU$="GALLONS"

7400 REM GIVE RESULTS

7410 M1=INT(M1*100)/100

7420 M2=INT(M2*100)/100

7430 MS=INT(MS*100)/100

7440 INPUT"{DOWN}TOTAL $ COST OF YOU

R IMPROVEMENTS",-CI

7450 PB=INT(CI/MS*1000)/1000

7460 REM REPORT SAVINGS AND PAYBACK

7470 PRINT" {CLEAR} "/'ANALYSIS OF IMP

ROVEMENTS"

7480 PRINT:PRINT

7490 PRINT,,"ENERGY NEEDED"

7500 PRINT"ORIGINAL HOUSE",El;FU$

7510 PRINT"IMPROVED HOUSE",E2;FU$

7 520 PRINT,,"@@@@@@@@@"

7 530 PRINT,"SAVINGS",E1-E2;FU$

7540 PRINT

7550 PRINT,,"OPER. COSTS"

7560 PRINT"ORIGINAL HOUSE","$";Ml

7570 PRINT"IMPROVED HOUSE","$";M2

7580 PRINT,,"@@@@@@@@@"

7590 PRINT,"SAVINGS","$";MS

7 600 PRINT:PRINT,"PAYBACK",PB;"YEARS
n

7610 PRINT:PRINT



7620 PRINT"ABOVE IS BASED ON ONE YEA

R OF OPERATION"

7630 PRINT"IN ";DD$

7640 RETURN

8000 REM DRAW HOUSE

8 010 PRINTCHR$(14 2):PRINT:PRINT:PRIN

T

8020 PRINTSPC(8) ;" , t"
8030 PRINTSPC(8) ;" tREV}j_ __{

OFF}"

8040 PRINTSPC(8);"T,;,;,;,;,;Y

8050 PRINTSPC(8) ; "TO<><><><>*

_{OFF}"

8060 PRINTSPC(8);ltTf ;,;,;,;, ;Y
n

8070 PRINTSPC(8) ; "TOO {REV} J_{OFF}_K

><>Y{REV} l_

8080 PRINTSPCC7);"

#11"
8090 RETURN

Program 2:
Make these changes in Program 1 for the Apple II.

1OO HOME : VTAB 2: PRINT " HOME

ENERGY PROGRAM"

3510 HOME : PRINT "LIST OF INSUL

ATION R VALUES, WALLS"

3520 PRINT : PRINT " NO INS
ULATION

4030 HOME : PRINT "WHAT IS TOTAL

CEILING AREA

4090 PRINT : PRINT " 1. FIBERGL

ASS

4130 PRINT : PRINT " 5. U-F FOA

M": PRINT

5020 HOME : PRINT "WHAT IS TOTAL

FLOOR AREA?";

5230 PRINT : PRINT "IS YOUR DUCT

WORK INSULATED?";

5250 PRINT "LOCATION OF HEAT DUG

TS:

6010 HOME : PRINT "HEAT LOSS EVA

LUATION"

7440 PRINT : INPUT "TOTAL * COST

OF YDUR IMPROVEMENTS";CI

7470 HOME : PRINT "ANALYSIS OF I

MPROVEMENTS"

7520 PRINT ,," "

75B0 PRINT ,," "

SOOO RETURN

8010 - 8090"DELETE"

Program 3: Atari Version

100 POKE B2,0:PRINT "(CLEARX2 D0WN3

HOME ENERGY PROGRAM"

110 PRINT :PRINT

150 GOSUB 8000

170 OPEN #1,4,O,"K:"

180 DIM A<6),0<6>,R(6),RW < 4 ,3>,D<4),I

W(2,3) ,S<10)

190 DIM RF<3>,TC<3>,N*<5*10),IC(5>,DM

<2,15),IN(2),A* <1),NL <5)

191 DIM WW*(i),DW*<l),D*<l>,DD*(20),H

P*(1), FU*(10)

200 REM WINDOW R VALUES

210 DATA 1.01,2.22,1.815,3.155

220 DATA .909,1.667,1.437,2.137

230 DATA .909,2,1.724,2.564

240 REM DOOR R VALUES

250 DATA .41,.75,.95,1.1

260 REM FLOOR R VALUES AND TEMP CORR

270 DATA 3.2,0,3.2,30,1.23,0

280 REM CEILING INSULATION R PER INCH

290 DATA 3.5,3,2.5,4.5,5.5

300 N* <1)="WINDOWS":N* i11)="DODRS":N*

(21)="WALLS"

310 N*(31)="CEILING":N*(41)="FLOOR *"

315 NL<1)=7:NL(2>=5:NL(3)=5:NL<4)=6:N

L(5)=7

320 REM DUCT MULTIPLIERS

330 DATA .2,.15,.1,.15,.1,.05,.1,.05,

. 05

340 DATA .2,.15,.1,.1,.1,-O5,.05,.05,

. 05

350 REM AIR CHANGES PER FOOT OF CRACK

360 DATA 39,74,52,24,32,33

370 REM READ WINDOW R VALUES

380 FOR F=l TO 3

390 FOR G=l TO 4

400 READ TEMP:RW(G,F)=TEMP

410 NEXT 6:NEXT F

420 REM READ DOOR R VALUES

430 FOR 1=1 TO 4:READ TEMP:D(I)=TEMP:

NEXT I

440 REM READ FLOOR R VAL AND TEMP COR

R

450 FOR 1=1 TO 3:READ TEMP:RF(I)=TEMP

:READ TEMP:TC(I)=TEMP:NEXT I

460 REM READ INSULATION R PER INCH

470 FOR 1=1 TD 5:READ TEMP:IC(I)=TEMP

:NEXT I

480 REM READ DUCT MULTIPLIERS

490 FOR KD=1 TO 2

500 FOR K=l TO 3

510 FOR J=l TO 3

520 READ TEMP:DM(KD,J+K*4> =TEMP

530 NEXT J:NEXT K:NEXT KD

540 REM READ AIR CHANGES FOR INFILTRA

TION

550 FDR 1=1 TO 2

560 FOR J=l TO 3

570 READ TEMP: IW<I,J) =TEMP

580 NEXT J:NEXT I

590 REM INSIDE DESIGN TEMPERATURE

600 IT=75:PK=1

601 ? :? :? "Press in=**ijn: to begin:";

605 GET #1,A

610 PRINT "{CLEARJ CDOWN3WINTER OUTS ID

E DESIGN TEMPERATURE";

620 INPUT OT

63O DT=IT-OT

64 0 GOSUB 1000:REM WINDOWS

650 GOSUB 2000:REM DOORS

660 GOSUB 3000:REM WALLS

670 GOSUB 4000:REM CEILING

680 GOSUB 5000:REM FLOOR

690 GOSUB 5200;REM DUCTS

700 GOSUB 600O:REM REPORT RESULTS

710 Q1=TQ/DT

720 PRINT "DO YOU WISH TO MAKE IMPROV

EMENTS?:";

730 GET #1,A:A*=CHR*(A)

740 K=2:IF A*="N" THEN 999

750 PRINT "{CLEAR3{2 D0WN2DG YOU WISH

TO IMPROVE WINDOWS";:INPUT A*

760 IF A*="Y" THEN GOSUB 1000

770 PRINT "{CLEARJC2 DOWN>DO YOU WISH

TO IMPROVE DOORS";:INPUT A*

780 IF A*="Y" THEN GOSUB 2OOO

790 PRINT "{CLEAR>{2 DOWN>D0 YOU WISH
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800

810

820

830

840

S5O

860

870

880

890

900

910

999

1000

1010

1020

1030

1040

1050

1060

1070

1080

1090

1100

1110

1 120

1 130

1 140

1 150

1160

1170

1 180

1 190

12OO

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310

1320

1330

1340

2000

2010

2020

2030

2040

2050

2060

2070

2080

2090

TO IMPROVE WALLS";:INPUT A*

IF A*="Y" THEN GOSUB 3000

PRINT "(CLEAR}C2 DOWN>DO YOU WISH

TO IMPROVE CEILING";:INPUT A*

IF A*="Yn THEN GOSUB 4 000

PRINT "CCLEAR}<2 DOWN>DO YOU WISH

TO IMPROVE FLOOR";:INPUT A*

IF A*=MY" THEN GDSUB 5000

PRINT "iCLEAR}t2 DDWN>DO YOU WISH

TO IMPROVE DUCTS11 ;: INPUT A*

IF A*="Y" THEN GOSUB 52OO

GOSUB 6000:REM REPORT RESULTS

Q2=TG/DT

PRINT :PRINT "HIT RETURN TO GET S

AVINGS'1

GET #1,A

GOSUB 7000:REM CALCULATE A YEAR O

F SAVINGS

END

REM WINDOW SUBROUTINE

1 = 11 IF PK>1 THEN 1O4O

PRINT "CCLEAR>CD0WN3H0W MANY DIF

FERENT TYPES OF WINDOWS";

INPUT NX

IX=l:CW=O:A<I)=O:Q(I)=O

PRINT "(DOWN} ARE WINDOWS WEATHE

RSTRIPPED1' ;

INPUT WW*

IF WW$="Y" THEN IX = 2

FOR J=l TO NX

PRINT "SIZE ";J:IF PK>1 THEN 116

O

PRINT

INPUT

PRINT

2100 PRINT "iZ SPACES32. WOOD + STORM

"NUMBER OF WINDOWS";

NW

"SIZE OF WINDOWS (H,W> FT"

INPUT H,W

S(J)=H*W*NW

CW=CW+(H+W)*NW

A<I)=A <I> +S<J)

PRINT "TYPE OF WINDOWS"

PRINT "(3 SPACES}!. SINGLE GLASS

C3 SPACES>2. SINGLE + STO

PANE"

(DOUB

PRINT

RM"

PRINT "{3 SPACES>3. DOUBLE

PRINT "C3 SPACES}4. TRIPLE

LE + STORM)"

INPUT G

TYPE OF WINDOW FRAME"

C3 SPACES3 1. WOOD"

C3 SPACESJ2. METAL OR JAL

C3 SPACES>3. FIXED"

PRINT

PRINT

PRINT

OUSE"

PRINT

INPUT F

RM=RW<G,F)

Q<I)=Q(I>+S(J)*DT/RM

R< I > =RM

PRINT "{CLEAR}<DOWN}";

NEXT J

IN(I)=O-OIB-*DT*IW<IX,F>*CW

RETURN

REM DOORS SUBROUTINE

1=2:IF PK>1 THEN 2080

PRINT

ORS" ;

INPUT

PRINT

INPUT

CCLEAR}CDOWN}NUMBER OF DO

OF DDORS (H.W) FT

N

"SIZE

n. w

A<I)=H*W*N

CD=(H+W)*N

PRINT "<DOWN}TYPE OF DOORS"

PRINT "<3 SPACES}!. WOOD"

2110

2120

2130

2140

2150

2160

217O

2180

2190

2200

2210

3OO0

3010

3020

3030

304 0

3050

3060

3070

3080

3090

3100

31 10

3120

3130

3140

3150

316O

3170

3180

3190

3200

32 10

3220

3230

3240

3250

3260

3270

3280

3290

3300

3310

3320

3330

334O

3350

3500

3510

3520

3530

SPACES}3. METAL URETHA

METAL POLYST

WEATHERST

OF WALL

BRICK

PRINT "C3

NE CORE"

PRINT "{3 SPACES}4.

YRENE CORE-

INPUT T

R(I)=D(T)

Q(I )=A<I) *DT/R < I )

DW=138

PRINT "<DOWN}ARE DOORS

RIPPED";

INPUT DW*

IF DW*="Y" THEN DW=69

IN(I)=0.0 18*DT*DW*CD

RETURN

REM WALLS SUBROUTINE

I=3:H0=0.17:HI=0.68

PRINT "CCLEAR}{DOWN}TYPE

CONSTRUCTION"

PRINT "{DOWN}{3 SPACES}1.

VENEER-

PRINT

PRINT

S"

PRINT

PRINT

K"

PRINT

PRINT

PRINT

D R VALUE

PRINT "{6

INSULATION

INPUT TY

ON TY GOTO 3140,3150,3160,3170,3

180,3190,3200

RM=O.2*3.5:GOTO 3210:REM BRICK

RM=O.08*5:GOTO 3210:REM STONE

RM=O.87:GOTO 3210:REM WOOD

RM=O.2*2:G0T0 3210:REM STUCCO

RM=2:GOTO 321O:REM MASONRY

RM=1.25*8:GOTO 3210:REM LOG

RM=O:REM OTHER

PRINT "{3 SPACES>FOR LIST OF R V

ALUES FOR INSULATION"

PRINT "C3 SPACESJENTER -1 FOR IN

SULATION R VALUE-

PRINT "INSULATION R VALUE";

INPUT RI

IF RKO THEN GOSUB 3500:GOTO 323

0

RfI)=HD+RM+RI+HI:IF PK>1 THEN 33

40

PRINT "HOW MANY STORIES IN HOUSE

<3

(3

C3

C3

C3

C3

C6

SPACES}2.

SPACES}3.

SPACES}4.

SPACES}5.

SPACESJ6.

SPACES57.

STONE"

WOOD SHINGLE

STUCCO-

MASONRY BLOC

LOG"

OTHER:"

SPACES}ENTER CALCULATE

DIRECTLY"

SPACES}WHEM ASKED

R VALUE"

FOR

IS THE CEILING HEIGH

IS TOTAL PERIMETER (

INPUT NT

PRINT "WHAT

T (FT)";

INPUT CH

PRINT "WHAT

FT) ";

INPUT P

A(I>=NT*CH*P-A(1)-A(2)

D(I )=A(I) *DT/R(I)

RETURN

REM LIST OF INSULATION R VALUES

PRINT "tCLEAR}{DDWN}LIST OF INSU

LATION R VALUES, WALLS"

PRINT "<:DDWN}C8 SPACES3N0 INSULA

TION (AIR) = .94"

PRINT "<4 SPACES}BATT INSULATION

IN WALL = 11"
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354 0

3550

3560

3570

3580

3570

3600

3610

4000

4O1O

4020

4O3O

4040

4050

4060

4O7O

4 080

4090

4100

41 10

4120

4130

4140

4150

4160

4170

4180

5000

5010

5020

5030

5040

5050

5060

5070

5080

5090

5100

5110

5120

5130

5200

5210

5220

5230

5240

5250

5260

5270

5280

5290

5300

PRINT "<4 SPACES>HALF

LT BOARD = 2.4"

INCH ASPHA

PRINT "iZ SPACESJ1/2

R PLASTER = 1 . 3911

PRINT "€4 SPACESJ1/4

ER BOARD = 1.12"

PRINT "<6 SPACES>FIR

ATHIN6 = 1.92"

PRINT "<6 SPACESJ3/4

PANELS = 1.SB-

PRINT "O3 SPACESJ1/2

= 1-57"

PRINT :PRINT

RETURN

REM CEILING ROUTINE

1 = 4

HI=0.61:H0=0-61:IF PKM

0

PRINT "(CLEAR}<DOWN>WHAT

L CEILING AREA-

PRINT "OF THE HOUSE";

INPUT TEMP:A<I)= TEMP

PRINT "HOW MANY INCHES OF

TION IN CEILING";

INPUT CI

PRINT "TYPE OF INSULATING

AL"

PRINT

PRINT

PRINT

TE"

PRINT

PRINT

INPUT T

RM=CI*IC(T)

R< I )=HO+RM+HI

Q<I)=A(I)tDT/R(I)

RETURN

REM FLOOR ROUTINE

1=5:IF PK>1 THEN 5O4O

PRINT "{CLEAR* CDOWNJWHAT

L FLOOR AREA";

INPUT TEMP:A <I>=TEMP

PRINT "HOW MANY ITEMS OF

IDN IN FLOOR";

IN GYPSUM 0

IN WOOD FIB

OR PINE SHE

IN PLYWOOD

IN PLYWOOD

THEN 406

IS TOTA

INSULA

MATERI

<DOUN} 1. FIBERGLASS"

2. MINERAL WOOL"

VERMICULITE OR PERL I3.

4.

5.

CELLULOSE FIBER"

U-F FOAMtDOWNJ"

FI : IF PK>1 THEN 5110

"TYPE OF FOUNDATION"

"(3 SPACES}1. OPEN CRAWLSP

INPUT

PRINT

PRINT

ACE"

PRINT "{3 SPACESJ2. ENCLOSED CRA

WLSPACE OR BASEMENT"

PRINT "(3 SPACES>3. CONCRETE SLA

B"

INPUT TF

R(I)=H0+FI*3. 1+RF <TF> +HI

Q<I)=A(I)*(DT-TC(TF))/R<I)

RETURN

REM DUCTS

DI=O. 1

IF TF=3 THEN KD=3:RETURN

PRINT "{DOWN>IS YOUR DUCTWORK IN

SULATED";

INPUT D*:IF PK>1 THEN 5310

PRINT " CDOWN2 LOCATION OF HEAT DU

CTS: "

PRINT "<4 SPACESJ1.

WLSPACE"

PRINT "C4 SPACES12.

D BASEMENT-

PRINT "C4 SPACESJ3.

R"

PRINT "C4 SPACES>4.

TIONED SPACE"

INPUT KD

5310

6000

6010

6O20

6030

6040

6050

6060

6O7O

6080

6090

6100

61 10

6120

6130

6140

6150

6160

617O

6180

6190

6200

62O5

6210

6220

6230

6240

625O

6260

6270

6280

6290

6300

6310

6320

6330

7000

7010

7O12

7014

7O3O

7040

7050

7060

7070

7080

7090

7100

71 10

7120

7130

ATTIC OR CRA 7140

UNCONDITIONE 7150

IS TOTA

INSULAT

LOSS EVALU

R-VALUE"

BTU/HR":PRIN

5>/100

5)/100

RETURN

REM WRITE A REPORT

PRINT "<CLEAR>","HEAT

ATION"

PRINT :PRINT :TQ=O

PRINT " ITEM"," AREA"

, "HEAT LOSS"

PRINT ," SQ.FT.",,"

T

FOR 1=1 TO 5

A< I >=INT (A( I ) HOO+0,

R(I)=INT <R( I > * 100 + 0.

Q(I)=INT(Q(I)+0.5)

PRINT N* <I*lO-9, (1-1)tlO+NL<I) ) ,

A < I > ,R < I > , Q < I >

TA= TA + A(I) :TD= TO+Q <I>

NEXT I

REM PRINT INFILTRATION LOSS

PRINT "INFILTRATION", . INT i (IN ( 1 >

+IN(2))/2+0.5)

TQ=TQ+(IN(l)+IN(2))/2

REM CALCULATE DUCT LOSS

X=TQ/<A(5)*CH*NT)sJ=3:K=3

IF X<45 THEN K=2

IF X<35 THEN K=l

DI=O.15+0.05*<3-K>

IF D*="N" AND KD<2 THEN 6240

IF KD>2 THEN DI=O:BOTO 6240

IF OT<15 THEN J=2

IF 0T<0 THEN J=l

DI=DM<KD,J+K*4)

PRINT "DUCT LOSS",,,INT(DI*TQ+O.

5)

TQ=TQ+TQ*DI

PRINT ,"{8 R}% ,"(8 R>":?

PRINT " TOTAL " , INT<TA> , , INT<TQ

"DESIGN CONDITIONS:"

"<3 SPACES30UTSIDE DESIGN

JOT

"<4 SPACES>INSIDE DESIGN T

IT

"TEMPERATURE DIFFERENCE:";

SAVINGS USING DEGREE-DA

GA"

HEATING FU

IN SLAB FLOO

INSIDE CONDI

7160

7165

7170

7175

7180

PRINT

PRINT

PRINT

TEMP:

PRINT

EMP: "

PRINT

DT

RETURN

REM FIND

YS

DD=2961:DD*="ATLANTA

E1 = INT (Q1*DD*24)

E2=INT(Q2*DD*24)

PRINT "fCLEAR>TYPE OF

EL USED"

PRINT ■ 1. ELECTRICITY"

PRINT " 2. NATURAL GAS"

PRINT " 3. FUEL OIL"

INPUT FT:PC=0.55

ON FT GOTO 7100,7200,7300

GOTO 7030

REM ELECTRICITY

PRINT "IS HEATING UNIT A HEAT PU

MP";

INPUT HP*:ER=3413

IF HP*<>"Y" THEN 7150

PRINT "ENTER EER OF HEAT PUMP";:

INPUT ER:ER=ER*1000

PRINT "AVERAGE * COST PER KWH";:

INPUT CO:FU*="KWH"

E1 = INT (EI/ER + O.5)

M1=E1*CO

E2=INT(E2/ER+0.5)

M2=E2*C0

MS=M1-M2
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GOTO 74O0

REM NATURAL GAS

PRINT "AVERAGE * COST PER THERM

OF NATURAL GAS";:INPUT CO

El = INT <E1/ <103000*PC) +0-5>

M1=E1*C0

E2=INT(E2/(1O3OOOJPC)+0.5)

M2=E2*C0

MS=M1-M2

FU*="THERMS":GOTO 74 00

REM FUEL OIL

PRINT "AVERAGE * COST PER GALLON

OF FUEL OIL";:INPUT CO

E1=INT(E1/(138000*PC)+0.5)

M1=IH1 *C0

E2=INT(E2/(138000*PC)+0.5)

M2=E2*C0

MS=M1-M2:FU*="GALLONS"

REM GIVE RESULTS

M1 = INT(M1*1OO) /I 00

M2=INT(M2*100) /I 00

MS=INT(MS*100)/100:IF MS=O THEN

MS=1.0E-O5

PRINT " {DOWN>TOTAL * COST OF YOU

R IMPROVEMENTS";:INPUT CI

PB=INT(CI/MS*1000)/1000

REM REPORT SAVINGS AND PAYBACK

PRINT " {CLEAR}", "ANALYSIS OF IMP

ROVEMENTS"

7 19O

7200

7210

7220

7225

7230

7235

7240

7250

7300

7310

7320

7325

7330

7335

7340

74OO

7410

7420

7430

7440

7450

7460

7470

74 BO

7490

7500

7510

7520

7530

7540

7550

7560

75.70

75 BO

7590

7600

7610

7620

7630

7640

8000

8010

8020

8030

8040

8050

8060

8070 POKE 85,8:?

PRINT

PRINT

PRINT

Ut

PRINT

U*

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

ARS"

:PRINT

.,"ENERGY

"ORIGINAL

NEEDED-

HOUSE " El :

IMPROVED HDUSE " ;F

" C 9 R > "

SAVINGS ei-e:

, , "OPER. COSTS"

"ORIGINAL HOUSE",

"IMPROVED HDUSE",

, , " C9 R> ": ?

,"SAVINGS","*";«S

:PRINT ."PAYBACK

; FU$

; Ml

;M2

,PB;" YE

PRINT :PRINT

PRINT "ABOVE IS BASED ON ONE YEA

R OF OPERATION"

PRINT "IN ";DD*

RETURN

REM DRAW HOUSE

PRINT :PRINT :PRINT :PRINT

POKE 85,B

POKE 85,8

POKE 85,8

(03 ci:toy

POKE 85,8

tL> <K> CL>

POKE 85-8

C5 SPACES? CI3 f 03

H3 I 1 0 iHJ:Tri C J

cb>

C5 i J y

8080 POKE 85,7:? "C2I M3-"

8090 RETURN

To receive additional information from

odvertisers in this issue, use the handy reader

service cards in the back of the magazine
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FACTORY PRICING

IN STOCK! IMMEDIATE DELIVERY!

PLUS

MPS 6550 RAM for PET

MPS 6530-002, -003 for KIM-1

MANUALS

KIM-3 8K STATIC RAM

MEMORY BOARD

KIM-4 MOTHERBOARD

KIM PROMMER

KIM-1 & 4 Compatible
Eprom Programmer

KIMATH

Chips with Listing

KIMEX-1 EXPANSION BOARD

KIM-1 Plugable PROM, Ram

and I/O Board

RS-232 ADAPTER

For KIM-1

POWER SUPPLIES

KIM REPLACEMENT KEYPAD

STANDARD MICROSYSTEMS

•UARTs *FLOPPY DISC CONTROLLERS

•BAUD RATE GENERATORS *CRT CONTROLLERS

FALK-BAKER

ASSOCIATES

382 FRANKLIN AVE. • NUTLEY. NEW JERSEY 07110

(201) 661-2430

WRITE OR CALL FOR CATALOG



Warehouse Automation
With Personal Computers

Timothy Stryker, Pompono Beach, FL

While this is not a home application - it does demonstrate

the capabilities and sophistication of today's personal

computers. This is the story of how a Commodore 8032

runs a large warehouse.

Maybe you use your personal computer for bal

ancing your checkbook, or maybe you use it

mainly for playing games. Maybe you even use it

to control your furnace or air conditioning system.

But did you ever use a personal computer to con

trol a sophisticated industrial automated ware

housing system? We did, and it worked out

great.

Today's personal computers are sometimes

belittled by professional engineers who feel that

any computer suitable for home use could not

possibly be appropriate for use in an industrial

environment. In many cases, they are right: some

personal computers are not designed, mechani

cally, for a great deal of wear and tear, and others

have numerous games-related features that would

prove less than valuable in an industrial setting.

Some personal machines, however, are reliable

enough, both mechanically and electrically, not

ony to survive, but also to excel when used in

industry. The Commodore CBM 8032 is one such

machine.

The Project

Our customer originally started out with an

ancient (vintage 1974) automated warehousing

system based largely on hard-wired controls. The

system consisted of three automatic "cranes"

running along tracks in the floors of three separate

"aisles," one crane per aisle {see Figure 1).

Each crane could move horizontally up and

down its aisle, and had a "becl" that could be

moved vertically up and down a 20 foot "mast" to

reach packages at different heights (see Figure 2).

Packages were arrayed in racks on both the left

and the right face of each aisle, and each bed in

corporated a "shuttle" which could move left and

right, energizing an electromagnet when neces

sary to pull a package on board.

Each of the three cranes communicated, over

a 300-baud asynchronous link, with a single mas-

Figurei: The Warehouse Layout

Motors,

etc.

Mast

^ Bed

Control

Panel

Typical

Bins At

"Picking Stations"

The___—-

"HAT" \

ter controller, which sent out commands to the

cranes to retrieve various packages, replace others,

and so forth. The packages being stored and re

trieved contained bins of loose parts. The idea

was to fill orders for these loose parts by bringing

their respective bins to the front of the aisles,

where human "parts pickers" would extract the

appropriate parts and then send the bins back

into the racks until the next time they were

needed.

Our mission was to replace virtually all of the

electronic portions of this system with modern,

programmable equipment. This involved replac

ing each of the hard-wired control systems in the

cranes with microprocessor-based hardware, as

well as coming up with a new master controller, a

so-called "Head-of-Aisle Terminal" (HAT).

The HAT would have to communicate with
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Figure 2:

A crane, as seen

from the front of an

aisle, with its bed

partway up its mast

each of the three

cranes, and would in

addition have to

communicate over a

4800-baud "bisync"

| line with the cus-

tomer s remote IBM

mainframe. Simul

taneously, it would

have to provide for

operator input of bin

requests, display of system status, diagnostics,

and the like.

We had had good results previously with a

Motorola 6800-based approach to the replacement

of the crane hardware, so this is what we used for

the cranes. When it came to replacing the HAT,

however, we were momentarily stumped. We

knew we wanted a CRT console for operator input,

and it had to be reliable. In addition, the computer

part of it had to be easy for us to program, and it

had to be fast.

We would need the ability to augment the

basic system with things like special-purpose syn

chronous (bisync) communications hardware. We

considered the possibility of using an M6800 in an

EXOR-bus configuration, with a high-speed asyn

chronous line going out to a semi-intelligent ter

minal of some kind, but we realized that this

would tend both to bog down the display and to

overload the processor.

What we eventually settled on was, of course,

the CBM 8032. This fine personal computer com

bines a 6502 processor, 32K of RAM, a couple of

spare 2532-compatible ROM sockets, and a com

plete memory-mapped video driver circuit, in

cluding the CRT tube itself, in a single enclosure.

One major advantage of the 8032, from my

standpoint, was that I could use it to write most

of the software needed in RPL, a language of my

own design that I had specifically optimized for

the development of high-speed, memory-critical

applications like this one. You may have seen

Robert Baker's review of RPL in the February 1982

issue of Microcomputing; everything he says in

that review is the gospel truth.

By using RPL, I could see that I would have

the luxury of writing virtually all of the code in

high-level terms, resorting to assembly language

only for extraordinarily time-critical functions

such as interrupt servicing, block POKEs to the
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screen, and the like. In addition, the use of the

RPL Symbolic Debugger would allow me to test

and debug the software in record time, which,

since I was working on a fixed-price contract basis,

was important.

So, we cut our costs significantly by making
use of the machine we planned to sell as its own

development system. The fact that the video was

memory-mapped meant that updating of the dis

play could proceed at processor speed, yielding

instant, random screen updating without any

interrupt overhead. The fact that the computer

and its display were integrated in a single cabinet
lessened the potential mechanical problems of

upset and breakage.

Also, the 8032's "memory expansion bus"

allowed us to augment the machine's built-in

capabilities with boards and other components of

our own design, physically located in a separate

enclosure. Figure 3 shows the external appearance

of the resulting HAT: sharp and professional look

ing enough for the most discriminating of tastes.

Trials And Tribulations
No project of this magnitude, of course, is without

its share of problems. The first was that we would

need at least 8K of ROM space, thus consuming

the two spare 4K ROM sockets, for our control

software. Not only did this consume the available

Figure 3: The hat



THE VERSATILE 4MHz Z80 DOUBLE DENSITY

DISK INTERFACE FOR THE ATARI® 800/400

Connect the ATR8000 to convert your ATARI 800/400 into a viable business machine.

Open the doors to a further dimension by adding the 64K CP/M upgrade—then you

can enter the vast CP/M marketplace to select programs tailored to your specific needs.

The ATR8000 is versatile, so it can grow as you need it to. Its handling of disk drives

is revolutionary ... it runs four 5Vi" or 8" drives, single or double or quad density, single

or double-sided AND allows you to mix them!

SPECS: 4MHz Z80 processor • 16k RAM standard • Connects

to expansion port of the ATARI 800/400 • 12V&" x HY2" x 2W
gray and beige enclosure • Runs four drives of mixed definition

• Centronics parallel and RS-232 serial port (and printerdrivers)

• Runs single density ATARI DOS and existing ATARI software

• With OSA+, Ver. 4, is double density • 64K upgrade includes

CP/M.

PRICING: ATR8000

bV»" Drive

64K Upgrade

(with CP/M)

$499.95

$399.95

OSA+, Ver. 4

Printer Cable

5V4" Drive Cable

8" Drive Adapter

$49.95

$29.00

$35.00

— CALL-$250.00

CONTACT: SOFTWARE PUBLISHERS, INC.

2500 E. Randol Mill Rd., Suite 125

Arlington, TX 76011

(817) 469-1181

ATARI is a registered trademark of ATARI. Inc. CP/M is a registered trademark of Digital Research. Inc.

LET'S GET SERIOUS

The ATARI® is a Powerful Personal Computer.

It's time to get down to business.

FORECASTER - Disk - $49.00 STAT PLUS - Disk - $49.00

Forecast future events based on past informa

tion. Forecast profits, costs, sales trends,

prices, test scores, virtually anything. Edit, save

on disk and test various elements to determine

the outcome. Forecaster effectively uses the

ATARI® color and sound capabilities. Forecas

ter is a powerful "what if" program - a must for

business. 24K disk.

Stat Plus is the most powerful statistic tool we

have seen. Run sample space, mean, variance

and standard deviation. Do probabilities using

binomial, poisson or normal distribution. Also,

do students' t-test, Mann-Whitney U test and

Chi Square. Do linear regressions; may use 1-

12 independent variables. Interact a sample

from one module to another, edit, rank and

print out. Minimum 24K.

The Programmers Workshop

5230 Clark Ave., Suite 23

Lakewood, CA 90712

Phone Orders (213) 804-1475
• ATARI is a reqistered trademark of Warner Communications

TO ORDER: VISA/MasterCard, check or

money order accepted. If charge, please in

clude expiration date of card. Add $1.50 for

shipping and handling. California residents

add sales tax. Phone or mail.



Figure 4: 8032

Memory Map

0-S3FF

OPSYS

RAM

5400 - S7FFF

User

RAM

S8000 - $8FFF Video RAM

$9000 - SAFFF

User ROM Sockets

sockets, but, more importantly, it also con

sumed (so we thought) the only remaining, non-

dedicated portion of the S032's address space. As

shown in Figure 4, Commodore supplies the 8032

with 32K of user RAM occupying addresses 0

through S7FFF, the memory-mapped video dis

play RAM from $8000 to $8FFF, and the main

operating system and BASIC interpreter ROMs

from SBOOO'through SFFFF.

Now, there is actually a little gap, running

from $E800 to $EFFF, which the 8032 decodes as

I/O space rather than ROM. It is in this range that

Commodore has placed

its PIAs {"Peripheral In- ^™^^^^^^^^—

terface Adapters", i.e.,

parallel I/O ports) and

VIAs ("Versatile Interface

Adapters", another flavor

of same) for communi

cating with the outside

world via keyboard, tapes,

the IEEE bus, etc.

What we did not real

ize at first is that not all of

the address space up there

is consumed by Commo

dore's built-in devices: in

particular, the range from

$EA00 up would appear to

be available for user use.

By the time we perceived

this, though, we had

already committed to a

bank-switched approach

involving the $CO00 ROM

(tc/a/it had to be the

SC000 ROM is too compli

cated to go into here).

In so doing, however, we ran afoul of another

little peculiarity of the 8032's design, which you

may need to know about if you attempt anything

like this yourself. This applies whether you use

the $EA00 area for I/O or not. What it is, is that

the 74LS244's (8-bit tri-state bus drivers) that

Commodore uses to bidirectionally buffer the

memory expansion data bus are hard-wired to

point in the CPU-write direction for all memory

accesses to addresses SA000 and above (for ad

dresses in the $9000 to $9FFF range, interestingly

enough, this is jumper-selectable).

This leads to the disconcerting problem that,

whenever you try to read from anything above

SA000 on the memory expansion bus, the data

comes in as garbage because the bidirectional bus

drivers are stupidly driving the wrong way. Our

solution to this was to jumper the direction-control

inputs of the 74LS244's to a signal we generated

off-board which "knew" when a read to the ex

pansion bus was occurring and inverted the drive

SB000 - SFFFF

Operating System

(BASIC) ROMs

$E800-SEFFF

I/O Space

direction appropriately.

Another little quirk worth noting (forgive me

if I'm being overly technical here, but these little

insights will be worth about S2000 apiece to you if

you ever get involved in this sort of thing) is'that
the R/W inputs to the ROMs in the 8032 are hard

wired to Vcc/ implying that you cannot expect a

write to a ROM address to disable the ROM, or for

that matter to do anything reasonable at all.

Why would you want to write to ROM, you

may ask? Well, suppose you wanted to substitute

a 2532-compatible RAM chip for one of the ROMs,

for example? It won't work unless you jumper the

socket's R/W line to the CPU's R/W line (and, of

course, cut the Vcc trace while you're at it). Re

membering this can save you days of frenzy and

heartburn, when the time comes.

Once these problems were out of the way,

the rest of the project went fairly smoothly. Figure

5 shows what the display looked like during actual

operation. If you are a Commodore buff, you will

notice that some of the characters in the "Bisync

Communications Line" box are not part of the

standard Commodore character set - this was

achieved by substituting a custom 2532 EPROM

for the standard character generator chip in the

8032.

This is remarkably easy to do if your character

generator chip is socketed (some of the newer

ones, unfortunately, are not): you just pop out

the existing chip, copy it, with whatever changes

you like, into a 2532 (or, if you like, a 2716), and

pop the 2532 into the socket. We used a model

2704 PROM programmer/editor from Micro-Link,

Inc., of Carmel, Indiana, and found it easy as pie

and very satisfying at that.

Software Design

As you can see in Figure 5, our HAT has to keep

track of a fair number of things at once. In order

to make the system easy for operators to control, I

used the "soft-key" technique for input of com-

Figure 5: A Closeup of the HAT's Screen
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BflTTERlE5
iflCLUOED village by the grange, 71 mccaul st. (f6) toronto m5t 2x1 telephone 596-1405

ARBITER 1.4 MULTI-USER DISK SYSTEM FOR COMMODORE 4.0 COMPUTERS

OVER THREE HUNDRED IN USE ACROSS ONTARIO

Since September 1981 BATTERIES INCLUDED has been installing the ARBITER system in classrooms of Commodore BASIC 4.0

computers. The computers are connected to CBM Disk Drives and printers. All users have access to all disk drives and printers plus a host of

commands lo make this system configuration really usable!

THE ARBITER 1.4 SYSTEM IS READY TO GO!

FEATURES

1) Easy installation.

Uses no RAM or Utility Sockets. Q
Up to 32 computers in one system.

System self initializes on power up.

Operation is completely transparent to the user.

Extended commands allow a friendly multi-user environment.

System design virtually eliminates interleaved printer output.

I
I

QQ

Per unit

SPECIAL COMMANDS

dt S- Allows students to protect files with a five character password. A three character user ID is forced into the file name.

(n L- Allows the students to load protected files if the password code is known.

LISTC-Used to produce program listings with a Commodore printer. Clumsy OPEN. CMD. LIST. PRINT#. CLOSE sequence not needed. It over

comes the listing problems found on other multi-user hardware systems.

LISTP - Used to get program listings on systems which have an ASCII printer. The cursor control characters are expanded and displayed in brackets,

e.g. <home>

ALL FILE TYPES ARE SUPPORTED - During relative or sequential file access a delay has been built in so the computer will retain control of the system

until the file is closed.

TEACHER UTILITY -A utility is supplied on disk to allow the teacher to produce a hardcopy listing and output from any of the protected or unprotected

files selected. Once the files are chosen from the disk directory the teacher may do other tasks while the |ob is completed.

IF YOUR CLASSROOM WAS DESIGNED TO TEACH COMPUTER LITERACY OR

STRUCTURED BASIC THEN THIS SYSTEM WAS DESIGNED FOR YOU.

Arbiter and Arbiter 1.4 are copyrights of Batteries Included.

Announcing THE WHOLE PET CATALOG
Atwo year compendium of the Midnite Software Gazette and other resources for

users of Commodore, CBM, PET, and VIC computers.

The Whole PET Catalog contains:
• Over 500 independent reviews of commercial products.

• Over 700 education programs reviewed & organized by course.

• Over 200 reviews of free games.

• Information on over 1,800 free programs.

• Information about dozens of PET and VtC user groups.

• Many pages of hints and helps for all Commodore users.
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hope you'll feel the same way about my Whole PET Catalog someday.

Considering that it's three times as long, completely organized by topic,

printed on bond paper instead of newsprint, typeset instead of dot matrix

printed, bound instead of stapled, and still only $10, in spite of inflation, I'm

sure you will." —Jim Strasma, Contributing Editor, Micro

Whole PET

Catalog
$8

252 Bethlehem Pike

Colmar. PA 18915 215-822-7727 A B Computers
WRITE FOR CATALOG

Add S1 25 per order for shipping We pay balance o! UPS surface

charges on all prepaid orders Puces listed are on cash discount
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mands. This unsung hero of a technique, used by

Hewlett-Packard in much of their equipment,

will, I predict, become the standard command-

input technique of the future. The idea behind it

is to combine the best features of menu-driven

operation with the best features of random-

command-driven operation by providing a set of

"soft-keys," which, in effect, present the operator

with a menu of the currently allowable command

options at all times.

Normally, a keyboard must be designed with

soft-key operation in mind in order to be so used,

but one can sometimes improvise. In the case

shown here, for example, the soft-keys are the

keys 1 through 9 in the 8032's numeric keypad.

The little block of legends in the lower right-hand

corner of the display can be thought of as appear

ing directly on the keys themselves, and the only

difference between these legends and normal,

"hard" legends is that these legends change once

you have hit a particular soft-key.

For example, if you hit the "enable" soft-key

on the HAT, the word "enable" is echoed onto

the bottom line of the "Text Area" shown to the

left, and the soft-key legends change to offer you

the option of enabling aisle one, aisle two, or aisle

three. When you select the aisle you want enabled,

your choice is echoed to the Text Area, and the

soft-key legends change again to tell you that the

only thing you can now do is to hit RETURN (or

CLEAR, in case you have changed your mind).

Once you hit RETURN, the command is ex

ecuted, and the Text Area display scrolls up, re

taining a record for you of what you did, in the

king's English. Very little possibility for confusion

here, especially when you consider that this ar

rangement makes it physically impossible for you to

enter a command with invalid syntax!

A fair amount of "human-engineering" (that

always sounds to me like android design) also

went into the rest of the display shown in Figure

5. The "Bisync Communications Line" box acts as

a continuous window onto the line connecting

the HAT with its remote IBM mainframe, so that

communications problems can be easily diagnosed

and corrected. Bytes received are displayed here

in normal field (green on black), while bytes

transmitted are displayed in reverse field.

Since the HAT is on a multi-drop, shared

communications line, it is "polled" in various

ways by a network controller. These polling se

quences cause the little circles beside the legends

POLL, ACTIVATE, and DATA to light up from

time to time. This ability to easily simulate LEDs,

discrete scrolling windows, and so forth — as

though designing a real, mechanical front panel -

is one of the big advantages of a direct memory-

mapped video display. I made the most of it.

The upper part of the HAT display is devoted
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to system status, which is logically grouped by

aisle. A queue of pending bin requests is main

tained for each side of each aisle, and bins cur

rently active in each case are highlighted through

the use of reverse field. Aisle mode and status are

displayed in English, with highlighting where

appropriate.

These fields are all continuously updated in

realtime on the screen - the memory-mapped

video of the 8032 makes it possible to maintain a

high data rate to the tube with very little processor

overhead, while the graphics and reverse field

capabilities of the machine allow this information

to be organized and presented in a clear and

aesthetically pleasing way. The fact that the 8032's

display is a full 80 columns wide was certainly a

boon to us too, as you can see.

No static photograph can really give you an

adequate idea of what the HAT screen looks like

when the system is in operation. The bytes in the

bisync window are constantly whizzing around,

while the status fields for each of the aisles are

continually changing as the cranes go through

their paces. Meanwhile, the bin queues are con

stantly filling up and emptying out, allowing you

to watch as each bin request gradually moves up

in sequence until it becomes current.

The little POLL, ACTIVATE, and DATA lights

blink on and off like mad. And, in spite of all this

activity, the operator can enter commands to add

new queue entries, purge old ones, enable and

disable aisles, and so forth whenever he or she

likes, without regard to what else the system might

be doing at the time. Operating the HAT actually

has a lot in common with playing a realtime video

arcade game. It's (dare I say it?) actually fun.

Everybody's Happy

There is a good deal more to the HAT, and to the

system as a whole, than I have been able to address

here, but I hope that this has given you some feel

for what a personal computer is really capable of

when pressed to its limits. The HAT and its M6800-

controlled cranes have been in operation for sev

eral months now and, so far, have run virtually

trouble-free. Our customer reports system

throughput on the order of double what it was

before, and his operators are happy because their

jobs are now easier and less confusing.

All of this makes my boss happy that we went

with the CBM 8032, and that makes me happy,

because I'm the one that talked him into it. I'm

also happy that I could use this project to demon

strate the viability of RPL in a highly demanding

and cost-sensitive application. The next time

you're designing a process control system for

serious industrial use, think twice about the pos

sibility of rounding it out with a "personal"

computer. ©
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FRIENDS OF THE TURTLE

David D Thornburg, Associate Editor

Turtle Graphics For The VIC

Judging from the amount of mail I have received

on this topic, there are thousands of VIC owners

who are waiting for the chance to see turtle

graphics on their computer. It was thus with ex

citement that I viewed the chance to try the Turtle

Graphics program cartridge from HES.

This cartridge comes nicely packaged with a

thorough manual that contains both a tutorial

and a reference section. The cartridge contains an

8K byte program that loaded immediately when

the VIC was turned on. Since the program worked

on my vintage VIC from Japan, I'm sure it works

on every VIC ever made.

I have used this program for a month and am

quite ambivalent about it. As someone who uses

turtle graphics packages of all sizes and vintages

for a host of computers, I confess to having a pre

defined set of expectations. In order to help you

assess my review, it is only fair that I list what I

feel are the important aspects of WSFN, Atari

PILOT, Apple SuperPILOT, Logo, and the Big

Track toy with a felt-tip pen attached to the back:

1. Turtle graphics is just that - a graphics

environment. It is capable of drawing con

tinuous lines on a screen (or a sheet of

paper).

2. Turtle graphics is richly endowed with

commands that allow the incremental move

ment along a heading and the incremental

rotation of the heading by amounts whose

values can be stored in variables:

3. The highly interactive and experimental

nature of those who use turtle graphics most

effectively requires that graphics commands

and user-defined procedures be capable of

execution directly from the keyboard. A true

immediate mode is present in all my favorite

turtle systems - including the $40 Big Trak.

Unfortunately, the Turtle Graphics package

from HES fails all these tests - and I could have

made the list longer with the same result. My

biggest complaint is that this program does not

use the VIC graphics mode at all, but builds pic

tures by printing trails of characters on the 22

column by 23 row display screen. This restricts

one to very primitive pictures.

This does not mean that the program isn't

useful. I feel that, under a new name, this program

can find tremendous application in another field,

but more on that later.

Structurally, the program is quite nice. It

contains its own line editor that performs some

error checking before accepting each line. The

language itself uses English language commands

that, in most cases, are instantly understood by

the user. For example, TURTLE COLOR RED

changes the turtle's color to red.

When the system is turned on, the user is

presented with a menu that allows the addition,

insertion, deletion and replacement of program

lines, the listing and printing of programs, and

the execution and tracing of programs. All aspects

of this menu driven system work well.

To get a feel for the language's syntax, let's

examine a simple program from the manual:

SCREEN COLOR YELLOW

BORDER COLOR PURPLE

TURTLE COLOR BLUE

- PEN DOWN

TEXT HI THERE

PEN UP

CHARACTER TO +

TURTLE COLOR GREEN

MOVE TO 6-3

PEN DOWN

RIGHT 5

DOWN 5

LEFT 5

UP 5

STOP

The first three commands set colors. Any of the

standard VIC colors can be used. The turtle starts

with the pen up (unlike all the other turtle systems

with which I am familiar), so if you want to see

something, you must remember to put the pen

down first. The TEXT command functions some

what like the PILOT T: command in that it prints

whatever follows the command. It does not, how

ever, allow you to print out the contents of vari

ables, so it can't be used to print out the results of

calculations. Also, unfortunately, there is no

INPUT command to allow data to be entered inter

actively during the execution of a program.
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explanations and instantaneous raw scor
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The command CHARACTER TO + tells the

turtle to leave a trail of + marks as it moves. It is

better to think of the turtle as carrying a rubber

stamp rather than a pen. As it moves, it stamps

images of characters on the screen. The command

MOVE TO 6-3 moves the turtle to the sixth column

and third row of the screen. The commands

RIGHT, DOWN, LEFT, UP move the turtle the

indicated number of spaces in the indicated direc

tion. Note that RIGHT and LEFT are not turn com

mands. They shift the turtle to the right or left.

Movement is allowed to take place only along

columns or rows, and there is no command that

lets the turtle move incrementally along a

diagonal.

The user can create labeled procedures with

this system and can then invoke the procedures

with the USE command. Among other valuable

features, the user can have the program check to

see if a particular symbol is underneath the turtle.

This allows the creation of simple maze-following

programs, and is quite valuable.

The conditional branching command, IF, is

quite non-standard in its use. Consider this ex

ample from the manual:

IF{X>2)

SCREEN COLOR BLUE

JUMP DONE

LABEL FALSE

SCREEN COLOR RED

LABEL DONE

If the value of X is greater than 2, then the com

mands immediately following the IF command

will be executed. If it is false, execution branches

to the next label. I would guess that the reason

this was done was to make sure that each program

line did only one thing. The IF command then

starts to look like the Logo TEST command. I

would have been happier if HES had used TEST,

IFT and IFF, as does TI Logo. The present con

struction is quite convoluted and cumbersome, in

my opinion.

While no fault of HES, the aspect ratio of the

display screen makes any accurate correspon

dence between a procedure and a drawn figure

hard to detect. Suppose, for example, that a child

draws a square on a sheet of paper and then trans

lates this square to the procedure:

LABEL SQUARE

RIGHT 10

DOWN 10

LEFT 10

UP 10

ROUTINE END

When this procedure is executed, a wide

rectangle will be drawn on the screen. The proce

dure should give a square, but the aspect ratio of
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the VIC's character screen will never let you plot

a square with this procedure. Does this adversely

affect the child's understanding of programming?

I think so. This hunch has been reinforced by my

limited testing of this package with an eight-year-

old boy who certainly knew what a square looked

like. This might seem like a minor point to some,

unless they are expecting to use this program in

an educational environment.

On the positive side, I think that Turtle

Graphics is an excellent program lor the creation

of animated titles and text displays. The user can

create musical sounds and can adjust the rate at

which characters are placed on the screen. Any

VIC owner who makes home video tapes or who

needs an inexpensive, eye-catching attraction for

a retail display can benefit from this package. In

fact, the cost of the VIC plus the $39.95 Turtle

Graphics program is far less expensive than the

titling systems presently being sold to VCR own

ers. The VIC's video output connects easily to all

VCR's, making this a natural application for the

system.

My recommendation is for HES to market

this program to the massive number of home video

users who can use it to title their recordings. HES

should use the proceeds from these sales to devel

op a true turtle graphics package for the VIC.

It is sorely needed.

[See manufacturer's statement, p. 112.]

Microworlds For Atari PILOT

I recently heard from Martin Suey, an elementary

school teacher in Tulare, California who has been

making good use of Atari's turtle graphics in his

second grade classroom. After reading about the

creation of microworlds - user-controlled envi

ronments which one can change at will - he de

cided to see if he could implement such an envi

ronment with Atari PILOT. His program, Day and

Night, is designed for primary-aged children. The

computer displays a scene showing a house with

a movable pet (dog or cat) that can be made to

walk in front of or behind the house. Pressing the

button on the joystick changes the scene slowly

from day to night (or from night to day).

Of technical interest to those of you who use

this language, Martin's program uses player

graphics, priority data registers, and color regis

ters. The program is controlled with a joystick in

port #1. Holding the joystick to the left or right

moves the player in the indicated direction (with

wraparound).

Pushing the joystick up moves the player

"behind" the playfield image (behind the house,

for example), and pulling the joystick down moves

the player to the front of the image. Pressing the

button causes the scene to change from day to
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Manufacturer's Reply
In the interests of providing readers with a fair

and balanced report on the features of a product,

we asked the manufacturer of VIC Turtle Graphics

to reply to David Thornburg's remarks. The fol

lowing comments arefrom the author of VIC Turtle

Graphics, David Malmberg, and from Human

Engineered Software.

While I was developing VIC Turtle Graphics,

I had a number of design objectives in mind.

Specifically, I wanted TURTLE to be:

• Inexpensive to buy, yet offer a good

value for the price,

• Easy to use, yet "bullet proof" and

friendly enough for first-time program

mers not to get frustrated when they

make a mistake,

• Usable with a standard VIC with only

3.5K of available user memory and no

disk drive,

• Capable of fully exploiting the VIC's

great sound, color and graphics

characters,

• An effective vehicle for teaching pro

gramming concepts to children and other

first-time programmers,

• Fun and educational to use.

On the whole, I believe these objectives

have been met or exceeded in the final

TURTLE product. Specifically, at $39.95 for a

cartridge-based system with a 72-page tuto

rial instruction manual, TURTLE is an

economical and highly effective means of

introducing programming concepts.

However, several of the above design

objectives are clearly incompatible with Mr.

Thornburg's "predefined set of expecta

tions." The most significant incompatibility

is obviously TURTLE'S lack of high-resolution

graphics. This omission was a conscious

decision on my part. Hi-res graphics would

have required that approximately 4K of the

3.5K available to the user in a standard VIC

be set aside fora bit-mapped video display

area. This would mean that it would take

extra memory and a cartridge slot expander

for it to work. None of the Atari or Apple

Logo or PILOT systems that Mr. Thornburg

cites as his standards of comparison had to

deal with the VIC's limited memory - all have at

least 16K of usable memory and several are 64K

with a required system disk drive. As a result,

such a comparison is quite unfair. Had the de

velopers of these systems had only 3.5K to work

with, they probably would not have opted for hi

res either.

Furthermore, it is not clear that hi-res is

as important to the child who is being intro

duced to programming concepts as it is to

Mr. Thornburg. Does the novice programmer

learn more and/or have more fun if his turtle

draws a line in hi-res than if it draws a "line"

made of VIC graphic characters, such as red

hearts or green diamonds? I think not. The

acts of planning and debugging the drawing

seem to me to be much more important to

developing skills in the child than the aesthe

tics or resolution of the lines used.

Let me correct a few possible misun

derstandings that might result from reading

the review:

1. The VIC, like all Commodore com

puters, has an extensive graphic charac^

ter set. When combined with the VIC's

palette of eight colors, it is possible to

create some dramatic displays. Only if

you lack imagination would you be

restricted to "very primitive pictures."

2. TURTLE does have turn commands;

and the square in the example could

also have been drawn with:

LOOP 4

FORWARD 5

TURN RIGHT (OR TURN LEFT)

LOOP END

3. Movement on the diagonal is possible

by using the MOVE TO ROW - COL

UMN (not COLUMN - ROW as

explained by Mr. Thornburg). This com

mand causes the Turtle to move to the

specified location by the most direct

path. If the PEN is DOWN, a trail of

graphic characters will be left behind.

4. If someone is bothered by the VIC

display screen's aspect ratio and its ina

bility to draw perfectly square squares, I

suggest they relabel the procedure as

BOX, rathef than SQUARE. The aspect
ratio is certainly not enough of a problem

to conclude that TURTLE has no value

in an educational environment - as Mr.

Thornburg implies.

Even though I disagree with the overall

tenor and conclusions of the review, Mr.

Thornburg did make several good observa

tions. His identification of the need for

INPUT and PRINT statements that can han

dle variables is quite valid. His suggestions

on ways to improve the IF statement are

good. These and other improvements are

currently being incorporated into a version

of Turtle Graphics for the Commodore 64.
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TYPE-SHARE TYPESETTING

EDUCATIONAL SPECIALISTS
SILICON OFFICE SPECIALISTS

ONE STOP CENTER

for

SOUTHERN CALIFORNIA

MAINTENANCE CENTER

FOR COMMODORE EQUIPMENT

t commodore

VIC-VILLE ™ SOFTWARE
division of Data Equipment Supply Corporation

Exclusive distributors of

BOSS (c) by Kavan Software Kavan software

The Definitive Chess Game

for the VIC-20

* 10 Levels of Play

■fr Beats Sargon II

* Two Clocks

■fr Wide range of opening moves

* En passant, queening, castling

iz Change screen and board colors

* Cassette

■fr Requires 8K minimum expansion

* 100% machine language

$39.95
0. S±H

Z080

O- 98.0O

BONZO (c) by Kavan HOPPER PIT (c) by Kavan Commodore 64 YAHTZEE

Tiiil

■ ■
win ms in *c- "

One of the mosl popular games in

Europe. You control BONZO as he climbs

the ladders and picks up the point blocks.

Watch out for the alien guards. 100%

machine language, cassette based.

Joystick or keyboard, minimum 8k ex

pansion. $20.00

Avoid the cars, dragsters, buildings, logs

and other obstacles lo bring the Irog

safely home. Machine language for fast

and smooth arcade action. Joystick, stan

dard VIC. $20.00

BONZO strikes again as he takes money

bags out Of the pit. Avoid the alien rain by

standing under the shields. Every succes

sfully removed bag of money reinforces

your sheilds. 100% machine language,

cassette based. Joystick or keyboard,

standard VIC. $18.00

Commodore 64 version of the famous

dice game. 10 player capacity. Watch

dice roll across the screen. Automatic

tabulation o! score and bonuses. Sprite

graphics and sound. Cassette based.

$20.00

Night Crawler $25.00

by Interesting Software

Shool down centipedes, spiders, mushrooms and all

hinds of bugs before they get you, Machine language

arcade action on standard VIC with joystick.

The Black Cattle $20.00

Adventure, travel the countryside, light demons, buy

goods, storm the castle. Requires 3k or more expan

sion.

A Mim Ing $12.00

Travel through the maze. Game of skill and tense ac

tion. Standard VIC.

Gobbler $11.00

Sounds easy? You have 25 seconds to get him and

the time gets shorter at each higher level. Standard

VIC.

Hang U $12.00

Traditional Hangman plays against the VIC's 250

word dictionary or another person, Standard VIC.

Cogglo $11.00

Computerized version of Boggle. Standard VIC.

Gold Brick $14.00

Many levels of play, sound, and color.

Complete descriptive catalog $2.00

3-D Labyrinth $14.00

Escape from the labyrinth. Shown in 3-D perspective

view with randomly generated mazes. Standard VIC.

Air Strike $11.00

Fiy the new super bomber V-20 on a mission. Stan

dard VIC.

Attack on Silo III $12.00
You are the commander of Silo III. Defend your

country. Standard VIC.

Baseball Strategy $12.00
The excitement of baseball as a video strategic

game. Standard Vic.

Vic Poker $14.00

Play poker against the VIC. Hi-res graphics and

sound. Standard VIC.

Frogger by (c) Kavan $14.00

Eat the flies and avoid the car. Standard VIC.

Space Phreeks $25.00

by Interesting Software

Pilot the spaceship "Inlinity" and fight the "Space

Phreeks". 15 different attack patterns, 33 levels.

Machine language, arcade quality. Standard VIC,

joystick.

Dealers Welcome - Authors Wanted I

Mailing I M $25.00

Keep mailing list, print reports, labels, 8k expansion

or 16k expansion required.

Astro-Miners $17.00

Hl-res graphics and sound space game. Requires 3k

or 8k expansion.

Panzer Attack $14.00

Enemy tanks are attacking and you must destroy

them, Hl-res graphics. Standard VIC.

Pedestrian Polo $14.00

□rive your car thru the streets. Based upon Death

Race. Standard VIC.

Yahtzea $12.00

Solitaire version of this famous dice game. Standard

VIC.

Commodore 64 Software Available Now I!

64 Monopoly from AP Software

64 Mailing List from VIC-VILLE" Software

64 Finance from VIC-VILLE1" Software

64 Time Manager 2.0 from TOTL Soltware

Look for more 64 Software from VIC-VILLE" & get on our

mailing list for all 64 updates and users' group.

Add S3,00 for shipping & handling

Network your CBM, VIC and COMMODORE 64 with the PET SWITCH and VIC SWITCH from DATATRONICS.

Distributors for Datatronic AB

(714)

778-5455

Data Equipment Supply Corp. (213)

8315 Firestone Blvd., Downey, CA 90241 923-9361



night or vice versa. Michael is interested in hearing

from those of you interested in these types of

educational applications. I will gladly forward

any comments to him.

10 GRsQUIT

20 R: WRITTEN SEPTEMBER 11,1932

30 C:381373=16

40 C:3B1374=2

50 WRITErS;

60 WRITE:S;

70 WRITE:S;

80 WRITE:S;{4 SPACESJDay and Night

90 WRITE:S;

100 WRITE:S;<9 SPACES>by

110 WRITE:S;

12O WRITErS;<5 SPACES}Martin Suey

130 *C0UNT

140 C:#C=#C+1

150 J(#C=5OO):KCLEAR

160 J:tCDUNT

170 tCLEAR

180 GR:CLEAR

190 (TURTLE

200 C:36708=20

21O C:3B709=I96

220 C:S>710=16

230 C:*L=126

24O *LITE

250 C:#P=0

260 C:4tL = #L +2

270 C:3B712=#L

280 J(#L=134):*DAY

290 *KNT

300 C:#P=#P+1

310 J(#P=1OO):*LITE

320 J:*KNT

33O *DAY

340 GR:PEN ERASE

350 GR:GDT0 -74,10;5<DRAW 4;TURN 144)

36O GR:G0T0 -50,30;5(DRAW 8;TURN 144)

37O GRrGOTO -30,15;5<DRAW 8;TURN 144)

380 GRrGOTO 0,40;5(DRAW 6;TURN 144)

390 GR:GOTO 50,25;5(DRAW 8;TURN 144)

400 GR:G0T0 74,42;5(DRAW 4;TURN 144)

410 GR:PEN RED

420 GRiGOTO 10,-20;TURNTO 0

430 GR:2(DRAW 30;TURN 90;DRAW 40;TURN

90)

440 GR:PEN BLUE

45O 6R:G0 30;TURN 30

460 GR:3(DRAW 4O;TURN 120)

470 GRsFILL 39

4SO GR:PEN YELLOW

49O GR:G0TO 26,-20;TURNTO O

500 GR:2(DRAW 10;TURN 90;DRAW 10;TURN

90)

510 SR:6OTO -79,-32;FILL 11

520 GR:GOTO 26,-20;FILL 10

53O GR:PEN RED

540 GR:GOTO 10.-20;FILL 30

550 GR:GOTO 36,-20;FILL 10

560 GR:GOTO -30,-2O;TURNTO 0

570 GR:10(DRAW 5;TURN 90;G0 2;TURN 90

;DRAW 5;TURN -90;B0 2;TURN -90)

5B0 GR:GOTO 51,-20;TURNTO 0

590 GR:8(DRAW 5;TURN 90;GO 2;TURN 90;

DRAW 5;TURN -90;GO 2;TURN -90)

600

610

620

630

640

650

660

670

680

690

7OO

710

720

73O

740

750

760

770

7B0

790

8OO

810

820

83O

84O

850

860

870

880

B90

9OO

910

920

93O

940

95O

96O

970

9 SO

990

1000

1010

1020

1030

104 0

1050

1060

1070

1080

1090

1 1OO

1110

1 120

1 130

1 14O

1 150

1 160

1 170

1 180

1 190

1200

1210

1220

1230

1240

1250

1260

1270

1280

129O

C

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

38559=62

#I=3B106-32

3B54279=*I

3653277=3

S>B704 = 208

3B53256=0

3653248=125

#J=#I1256+1024

#Y=#J+160

3B#Y=3

#Y=#J+161

3BttY=5

#Y=#J+162

3B#Y=6

#Y=#J+163

3B#Y=58

#Y=#J+164

3B#Y=100

3B#Y=212

#Y=#J+166

3B#Y=76

ttY=#J+167

3B#Y=126

#Y=#J+168

3B#Y=202

#X=125

*MOVET

J C/.T8=1 > : *CAT

J (7.J0-2) : IPLAYERT

J (7.JO=1 ) : *PFT

J C/.J0= 4) : *LEFTT

J <7.J0= 8) : 4RIGHTT

J:*MDVET

*LEFTT

C:ttX=#X-l

C:3B53248=#X

J:*MDVET

♦RIGHTT

C:#X=#X+1

C:3B53248=#X

J:*MOVET

JPLAYERT

C:3B623=1

J:*MDVET

*PFT

C:3B623=8

J:*MOVET

*CAT

C: S)B7O8= 228

C: S>B7O9=192

C:3B7 10=16

C:#D=134

*DARK

C:#P=O

C:#D=#D-2

C: S)B712 =#D

J (#D=128) : *NITE

4K0UNT

C:#P=ttP+l

J (#P=100) : JDARK

J:*K0UNT

*NITE

C:#B=4

*BLACK

C:ttP=O

C:*B=#B-2

C:3B712=#B

J <#B= 0) ; tSCENE

]tCNT
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1300 C:#P=#P+i

1310 J(*P=10O):4BLACK

1320 J:*CNT

1330 *SCENE

1340 GR:PEN RED

1350 GR:G0T0 -74,10;5(DRAW 4;TURN 144

1360 GR:GOTO -SO,30;5(DRAW 8;TURN 144

1370 GR:GOTO -30,15;5<DRAW S;TURN 144

1380

1390

1400

1410

1420

1430

1440

1450

1460

1470

14B0

1490

1500

151O

1520

1530

1540

1 550

1560

1570

1580

1590

1600

161O

1620

1630

1640

1650

1660

1670

1680

1690

1700

1710

1720

1730

174O

1750

1760

1770

1780

1790

1800

1810

1820

1B30

1840

1850

1860

1870

1880

1890

1900

1910

1920

1930

1940

1950

GR:GOTO 0,40;5(DRAW 6;TURN 144)

GR:GOTO 50,25;5(DRAW 8;TURN 144)

GR:GQTO 74,42;5(DRAW 4;TURN 144)

GR:GDTO 1 0,-20;TURNTO O

GR:2(DRAW 30;TURN 90;DRAW 4O;TUR

N 90)

GR:PEN ERASE

GRiGQTD -30,-20;TURNTO O

GR:10(DRAW 5;TURN 90;GO 2;TURN 9

O;DRAW 5;TURN -90;G0 2;TURN -90)

GR:GOTO 5 1 ,-20;TURNTO 6
GR:8(DRAW 5;TURN 90;G0 2;TURN 90

;DRAW 5;TURN -90;G0 2;TURN -90)

GR:PEN BLUE

GR:GO 30;TURN 30

GR:3(DRAW 40;TURN 120)

GR-. FILL 39

GRiPEN YELLOW

GR:GOTO 26 ., -20 ; TURNTO O

GR:2(DRAW 10;TURN 90;DRAW 10;TUR

N 9O)

GR:GOTO -79,-32;FILL 11

GR:GOTO 26,-2O;FILL 10

GR:PEN RED

GR:GOTO 10,-20;FILL 3O

GR:GOTO 36,-20;FILL 10

C:3B559=62

C:*t I=3B106-32

C: 3>B54279= #I

C:3853277=3

C:3B7O4=6

C:3B53256=0

C:3653248=125

C: #J = #I*256-*-1024

C:3B«Y=10

C

C

1960

1970

1980

1990

2000

2010

2020

2030

2040

2050

2060

2070

2080

2090

JLEFT

C

c

J

*

c

c

J

tl

c

J

t

c

J

#X=#X-1

3B5324B=#X

*MOVE

RIGHT

«X=#X+1

3B53248=#X

*MOVE

5LAYER

3B623=1

*MOVE

^F

3B623=B

*MOVE

VIC-20USERS
FINALLY!

The idea VIC users have been looking for!

A place to tum to for help & information

devoted exclusively to the VIC-20!

Write TODAY for free details!

NATIONAL VIC-20USERS GROUP

P.O. BOX 34575

OMAHA, NE 68134

(W>20 Reg. TM of Commodore)

C:#Y=*J+162

C:3B#Y=21

C:#Y=ttJ+163

C:3B#Y=219

C:#Y=#J+164

C:3B#Y=68

C:#Y=*J+165

C:3B#Y=124

C:#Y=*J+166

C:3B#Y=124

C:*Y=#J+167

C:3B#Y=68

C:#Y=#J+169

C:3B#Y=170

C: MY = #J-t-16S

C:#X=125

tnovE

J <7.T8=1 )

J (7.J0=2>

J(XJO=1 )

J <7.J0 = 4>

J(XJO=B):(RIGHT

J:*MOVE

(TURTLE

•PLAYER

*PF

*LEFT

EDUCATIONAL SOFTWARE
FOR YOUR VIC

Choose From Programs Such As

• DIVISION DERBY

• ALPHABET TUTOR

• GEOGRAPHY SMASH

ASK FOR COMM*DATA SOFTWARE

AT YOUR LOCAL DEALER

For FREE Program Catalog Call or Write:

house, inc
F II BHH 3?!i

inn i mud. niiLHiunn

[3131 fiflfi (1113

We Handle Games For Your VIC, Too!

CAVES OF ANNOD • ESCAPE MCP

SKETCH AND PAINT* AND MORE!

PET and 64 Software Also Available
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THE WORLD INSIDE THE COMPUTER

A New, Improved Computer

Friend For Your Apple

Fred D'lgnazio, Associate Editor

This column catches

me in the midst of a

move from Chapel

Hill, North Carolina,

to Roanoke, Virginia.

Most of my dozen

computers are still in

Chapel Hill being

looked after by a

trusted babysitter.

My roof leaks, my shower floods the bathroom

floor, my study is buried in boxes, and Catie and

Eric just came down with ear infections.

In addition to their sore ears, Catie and Eric

are going through something you might call "com

puter-starvation shock." They think they are still

a multi-computer family, and they brag about it

to all their friends. They gather a horde of neigh

borhood kids with the promise of a dozen beeping,

flashing computers. They climb the stairs, peek

into my study, and what do they see? One lone

computer. A rather sad-looking machine, vintage

1977. It doesn't talk, doesn't make pictures,

doesn't play music. What a letdown!

Thanks, Chuck!

It's times like these when you readers come in

handy. Thanks to one reader - Chuck Johnston of

Manhattan Beach, California - I can still provide

Fred D'Igrutzio is a computer enthusiast and author of several

books on computers for young people. He is presently working

on two major projects: he is writing a series of books on how

to create graphks-and-sound adventure games. He is also

working on a computer mystery-and-adventure series for

young people.

As the father of two i/oung 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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you with a useful column this month.

Chuck recently sent me a program he wrote

that modifies my "Talking Head" program for the

Apple. In my opinion, Chuck's program is a sub

stantial improvement on the original version. It's

exactly the kind of feedback I'd like to get from

my readers. Thanks, Chuck!

Below is Chuck's letter and his program:

/ am writing in regard to your column which appears

in the September issue ofCOMPUTE! Magazine. I found

your article interesting, but the changes you suggest

for the Apple II were, in my opinion, inadequate.

The Apple is incapable of printing a reverse slash

(as is this ancient typewriter), so the head shape you

designed does not work. Also, you suggest deleting the

sound subroutine, but it makes the program much more

interesting. I have revised your program to run on the

Apple and thought you might like to see it. I also failed

to understand why you didn't draw the head using

graphics; as you can see, the resulting animation is much

more effective.

Included also is a sound driver program for the

Apple in line 20, since, as we know, the Apple is only

capable of rudimentary buzzes and clicks in Applesoft. It

is POKEd into memory at $0300 and the POKEs in the

sound subroutines are as follows: POKE 768,x (where

x is a number between 1 and 255) sets the tone frequency.

POKE 769,y (y also between 1 and 255) sets the tone

duration. In the program enclosed I used the same values

as the original program; -whether it sounds the same is

unlikely, but 'with some adjustment it could come close.

Well, I hope you like the program and thank you for

your time.

Chuck Johnston

10 REM **» PDKE SOUND DRIVER INTO MEMORY

20 FDR I = 770 TO 795: READ M: POKE I,M: NEXT



"Perhaps the finest educational software that I have ever had the

pleasure of reviewing. Its easy for kids to use and effective in teaching

basic concepts and skills.... My kids are learning with it right now!"

Fred D'lgnazio, Associate Editor—Compute!, Associate Editor—Soffside,

Author of bestseller—Katie and the Computer

We hope you've been using your ATARI for more than just games ... it is, and can be. a valuable educational tool for
you and your children.

Bruce and Dianne Mitchell realized this potential and designed a series of programs for use in their Small World

Preschool 8c Kindergarten located in Durham, N.C. Presented on TV's PM Magazine these unique educational programs

will introduce your 3-9 year olds to the era of learning with computers. Using the graphics and sound capabilities of the
Atari, each program develops a particular skill and reinforces correct responses with happy faces and music.

Beginning with basic concepts such as colors, shapes and the alphabet, your child will progress to an understand
ing of counting, arithmetic, and language skills.

Widely acclaimed, classroom designed and tested, these unique educational tools are now available to you ... tor
your children.

SPECIAL SKILLS
Color For The Non-Reader

Name That Color

Like Shape Identification

Different Shape Identification

Cave Game

MATH AND NUMBER SKILLS

Preschool

Count With Me

Number Recoanition

Addition

Subtraction

Add.—Vertical/Horizontal

Sub.—vertical/Horizontal

Advanced Addition/Subtraction

Ones and Tens

LANGUAGE SKILLS
" Alphabet Recoanition

* Letter Seauence

' Like Symbol Discrimination

' Different Svmbol Discrimination

Pricing Information Cass. Disk Cass. Disk

Single Program 6.95 9.95 Pre-School 36.95 4195

Special Skills 24.95 ... .29.95 Kindergarten 54.95 ... .59.95

Language Skills 19.95 ... .24.95 First Grade .49.95 ... .54.95

Math and Number Skills 34.95 39.95 Second Grade 21.95 26.95

Complete Set 59.95 ... .64.95

Edumate™ Light Pen 19.95 Add $2.00 for postage & handling

* Compatible with our Edumate™ Light Pen

NOTE: All software requires 8K cassetteM6K disk

Start competing with your 4-year-old for computer time. Enroll in THE LEARNING CENTER, it could be the best

investment you ever make ... in your children's future. See your local dealer or order direct.

THE PROGRAMMER'S INSTITUTE

-a division of FUTUREHOUSFM
Available now for the

ATARI 400/800
COMING SOON for the
TRS-80 Model I, III, Color

Apple, VIC, TI-99

Free Catalog Upon Request

RO. Box 3191 Dept C
Chapel Hill, NC 27514

1-919-967-0861 10 am - 9 pm, Monday - Saturday



40 GR : HOME

50 FOR P = 1 TO 800: NEXT

100 REM ***DIMENSION VARIABLES

120 N = 1: REM ^MESSAGE POINTER

500 REM *** FRIEND MASTER

510 GOSUB 1010: REM *FRIEND WAKE UP

520 GOSUB 2010: REM

530 GOSUB 3210: REM

540 GOSUB 2010: REM

550 PRINT : PRINT :

END

1000 REM *** FRIEND WAKE UP

1010 GOSUB 5010: REM *DRAW FACE

1020 GOSUB 5410: REM

1035 FOR P = 1 TO BOO: NEXT

1040 GOSUB 4000: REM »WAKE UP BELL

1050 GOSUB 5460: REM

1060 FOR P = 1 TO 600: NEXT

1070 GOSUB 5320: REM *WINK EYE

1080 FOR P = 1 TO 100

*FRIEND TALK

*STORE CHILD'S NAME

♦FRIEND TALK

PRINT : PRINT : PRINT

*DRAW SLEEPING EYES

♦DRAW OPEN EYES

1085 M = 0: GOSUB 4820i

NEXT

REM ♦WINK NOISE

GOSUB 5460: REM *DRAW OPEN EYES

FDR P = 1 TO 800: NEXT

RETURN

REM *** FRIEND TALK

REM * SELECT MESSAGE

1: REM * SET POINTER TO NEXT M

REM ♦ SNUM = NO. OF MESSAG

1090

1100

1110

2000

2005

2006 N = N

ESSAGE

2010 READ SNUM:

ES IN SET

FOR l< = 1 TO SNUM

GOSUB-3010: REM *FRIEND TALK—1

FOR P = 1 TO 1000: NEXT

GOSUB 5510: REM * CLEAR MESSAGE WINDOW

NEXT

RETURN

REM *** FRIEND TALKING—1 SCREEN

SCREEN

3060

3070

3075

3080

3090

3095

3200

3210

3220

3265

3267

3270

4000

4010

4020

4030

4040

40B0

4625

4B00

4810 M =

4B20

4830

4B40

4BB0

5000

5010

5020

REM ♦SET VERTICAL TAB FOR TEXT

■-1" THEN RETURN

'*" THEN M* = N»

1 jI GOSUB 5250

REM *FRIEND SOUND

NEXT : REM *KEEP MOU

*CLOSE MOUTH

NEXT : REM *KEEP MO

2015

2020

2033

2035

2040

2050

3000

3010 PY ■ 21i

3040 READ M*

3050 IF M* =

3051 IF M* =

VTAB PY

PRINT M*i"

80SUB 481Oi

FOR P = 1 TO 50i

TH OPEN

GOSUB 5200: REM

FOR P = 1 TO 100:

UTH CLOSED

3110 GOTO 3040

REM *** FRIEND ASKS CHILD'S NAME

REM

VTAB 21: HTAB 10: INPUT N*

FOR P = 1 TO 75: NEXT

GOSUB 5510: REM * CLEAR MESSAGE WINDOW

RETURN

REM ***WAKE UP BELL

POKE 768,30: POKE 769,105i

FOR P « 1 TO 100: NEXT

POKE 768,20: POKE 769,132s

RETURN

RETURN

FOR P = 1 TO 15: NEXT

REM *** FRIEND'S VOICE

INT < RND (1) * 51) + 15

FOR A = M + 25 TO M STEP - 8

POKE 768,3: POKE 769,A: CALL 770

NEXT

RETURN

REM *** FRIEND'S FACE

GR

COLOR= 9: PLOT 20,10: PLOT 20,12;

CALL 770

CALL 770

HLIN

19,21 AT 11

5025 COLOR= 7: PLOT 20,13: HLIN 19,21 AT 14

: HLIN 17,23 AT 16: HLIN 17,23 AT 18

5030 COLOR= 2: HLIN 18,22 AT 15: HLIN 17,23

AT 17: HLIN 17,23 AT 19

5035 COLOR= 11: FOR I = 20 TO 31: HLIN 17,2

3 AT I: NEXT : PLOT 16,24: PLOT 24,24: HL
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IN 18,22 AT 32: HLIN 18,22 AT 33

5040 COLOR= 12: HLIN 16,24 AT 34: HLIN 15,2

5 AT 35: HLIN 15,25 AT 36: HLIN 14,26 AT

37

5050 COLOR= 1: HLIN 19,21 AT 28

5200 REM ♦♦♦CLOSE MOUTH

5220 POKE 1B52,177

5230 RETURN

5250 REM ♦♦♦ OPEN MOUTH

5260 POKE 18=2,16

5280 RETURN

5300 REM ♦♦♦LEFT EYE WINK

5320 POKE 1467,176: POKE 1469,190

5330 FOR I = 1 TO 150: NEXT

5340 RETJRN

5400 REM ♦♦♦EYES ASLEEP

5410 POKE 1467,190: POKE 1469,190

5420 RETURN

5450 REM ♦♦♦EYES AWAKE

5460 POKE 1467,176: POKE 1469,176

5470 RETURN

5500 REM ♦♦♦CLEAR MESSAGE WINDOW

5510 HOME

5550 RETURN

5600 REM ♦♦♦ SOUND SUBROUTINE

5610 DATA 172,01,03,174,01,03,169,04,32,16B

,252,173,48,192,232,208,253,136,20B,239

,206,0,03,208,231,96

6000 REM ♦♦♦MESSAGES

6010 DATA 3

6011 DATA HI,I'M,GEB,-1

6012 DATA YOU,TURNED,ME,ON,-1

6013 DATA WHO'S,OUT,THERE?,-1

6020 DATA 2

6021 DATA I'M,SO,HAPPY,-1

6022 DATA TD,SEE,YOU,*,-1 g

FORTHEVIC-M®

•RATED THE TOP EDUCATIOffAL PROGRAM EOR WE

C/C-20 BY CREATIVE COMPUTING n/\QA7.mE.

TYPING TUTOR' — S12.95

If you've ever wanted to learn touch typing, this is for you! Makes

learning the keyboard much easier. 4 programs on one tape teach

the keys m the correct progression starting with the easy 'home

keys." Automatically advances lo new keys as your skills develop

Ideal for beginning children, old "hunt & peck" typists, and to re

fresh old typing skills. Highly praised by customers: "Typing Tu

tor is great." ■■Fantastic." "Excellent." "High Quality."

WORD INVADERS — $10.95
Put excitement into your touch typing practice! Blast the invading

words out of the sky before your base is destroyed. Four levels of

difficulty match the letters as learned on our TYPING TUTOR pro

gram. Typing can be (un!

SAVE. ORDER BOTH OF THE ABOVE PROGRAMS AS "TYPING
TUTOR PLUS" FOR ONLY S21.95

FLASHCARD MAKER & FLASHCARD QUIZ — S10.95

2 programs. Prepare your own study material and make it easier to

learn. Use for English/Foreign words, etc. Quiz program has

options for study, lull test, and easy learning mode. Keeps score

and allows re-test of missed questions or of entire set. Includes
sample data on tape with 50 States and their Capitals.

(ALL PROGRAMS ON CASSETTE TAPE AND HUN IN THE UNEX-
PANDEDVIC)

FOR THE COMMODORE 64"

SPRITE DESIGNER by Dr. LeeT. Hill — $16.95
Save hours of work when designing sprites. Helps you create mul
tiple sprites, copy and alter them to create views from different
perspectives automatically for 3-D or animated effects. Options
include: copy any of the previous sprites, reflection, rotation,
translation, shearing, reverse image, merge & intersect. Saves all
sprite data for easy merge into your program.

Shipping & handling S1.00 per order.
California residents add 6% sales tax.

Visa and Mastercard orders must include card number and expi
ration date.

—■ ACADEMY SOFTWARE fffi
■^™ P.O. BOX 9403 ^mf,
SAN RAFAEL, CA 94912 (415) 479-4703
Programmers. Write to our New Program Manager concerning any
exceptional VIC-20 or C64 game or other program you have
developed.



Learning With Computers
Gtenn M Kieimon

Gentle Introductions
To Programming

Everyone should understand the fundamentals of

programming; learning about programming is an

important step towards becoming computer liter

ate. Without a good concept of programming,

one cannot really understand the nature of com

puters, their capabilities, and their limitations.

In addition, programming is an excellent

vehicle for developing thinking skills. Many

teachers have reported that when children learn

to program, their work in other subjects improves.

The teachers attribute this general improvement

to the students learning to approach problems

more systematically and to pay greater attention

to detail.

While they acknowledge its importance, few

teachers are experienced programmers, and fewer

still are well prepared to teach programming.

Many dedicated teachers, realizing the need for

computer literacy, are making extraordinary ef

forts to learn about computers and programming

so that they can help their students learn. In this

month's column, I discuss two courseware pack

ages which can be extremely valuable for such

teachers.

The two packages, Kidstuffand Karel the Robot,

are designed to be "gentle introductions to pro

gramming." They each contain a simplified pro

gramming language and a book with step-by-step

lessons for teaching it. With Kidstuff or Karel the

Robot, students (and teachers) can learn many of

the fundamental concepts of programming. Both

packages can also serve as stepping-stones for

students who want to go on to learn BASIC, Logo,

PILOT or Pascal.

Kidstuff and Karel are not the only existing

gentle introductions to programming, and I expect

more will be developed in the next few years.

Therefore, before turning to the specifics of these

two packages, I will discuss in general what we

might expect from courseware designed to intro

duce students to programming.

Structuring Programming

We can think of creating a computer program as

involving three main activities. First, we must

design the program. Recommended approaches to

design have been labeled structured program

ming, successive refinement, top-down program

ming, and modular programming. In brief, the

recommended approach is to start with the most

general aims of the program and successively

refine them into more and more specific sub-tasks.

We want to design the program so that we can

work on one sub-task at a time, handling each in

a separate module of the program. The modules

are then combined to form the program.

Some languages encourage structured pro

gramming more than others. For example, in some

languages, variables can be local to a module, so

you do not have to worry about using the same

variable name in different modules of a program.

Introductions to programming should encourage

structured programming so that students acquire

proper habits from the beginning.

The second main activity of programming is

to code the instructions - translate them into a

language the computer can follow. We can discuss

computer languages in terms of three types of

elements: (1) Commands, such as those which

print words and text on the screen, accept inputs

from the users of programs, perform mathematical

operations, and manipulate text; (2) Control Ele

ments, which are used to iterate (repeat) sets of

commands (e.g., FOR/NEXT loops in BASIC),

follow commands when a given condition is true

(e.g., IF-THEN conditionals), branch to other

parts of the program (e.g., GOTO), or use a mod

ule (subroutine or procedure) and then return to

the current part of the program (e.g., GOSUB);

and (3) Data Structures, or ways information can

be organized and stored (e.g., simple variables,

subscripted variables, hierarchical trees).
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DYNACOMP
Quality software for*:

APPLE II Plus ALTAIR****

OSBORNE-I NEC PC-8000

NORTH STAR*** TRS-80 (Level II)**

ATARI SUPERBRAIN*****

PET/CBM CP/M Disks/Diskettes
. S« A..iUb,l,.. bo. .

\ MR ASIC CBASiC }
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Price Sii.i« CuttiK JH.W Dhii

. 1111 p.. p- ■ .' «;.;.!■». I-. . < i i.i nailgal |n<1 ■ *i -11 rd i

^...m?«.lnidiPhrF( Tfi. pn.b.. Kd

CO*mnHONK5 RhKIKH

VALPI.Z lAnDabk Ih >ii c»mpi

««^«

BACKGAMMON ID (AnDlMt Im ill ;,™puic"!

, .-dani. ■ I'h rhr . ^. i.l TiHri rj hKhfamrtt..^ and ■

FROG MASTF.R lAmionli,
It. UH1 4PtXfi.ui.pl, -..rjt. IRIKi MASTfR

L'lUtRE SII.9i Diikc

I llHhsr I 'Kl MAIui nnltt

. ■■ 1 load, f C1MI.3.T I iH ■ ..-. ,...-

CRANSniS MANOR ADVESTLRhl\DMhStar.Sij|>«8rainaTidCP Monl.) PrkrtrS!9.9J Diiktll.
fehfn.u.r «.mr l>4 NorTh Sra. and CP M ini.m. <IT1*VST(3\ HANOH AD1.1MJ HI

SPAt-ir EVACUATION! lAiiiinhic for ill conpui (•rite: SI5.W5 C»>w(ic SI

MONARCH (ATirionljl

RL'SIK'JCLBE$QLVER(A>Itljbl(r.<illcorjiriu1n<>

RtJBIK^C IEFS<«VERp.ra..'tVH».i"l.p-.iih.Mainn,

AVAILABILITY

'v-MH'^'Mll Ntt JndAppVLAppkuJ*P.

ilmTi Ti ■** ia-aT ■■■■■Lftuili'liT'' Cf.M

*ptwl

BAS

DYNACOMP OFFERS THE FOLLOWING

• Widest variety • Friendly service

• Guaraniced quality

• FaslesI delivery

• Free calalog*

• Toll free order phone

AND MORE...
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BUSINESS and UTILITIES
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DYNACOMP, Inc. (DePt. e>
1427 Monroe Avenue

Rochester. New York 14618
24 hour message and nrilcr phone: (716) 442-8731

Toll free oriler phones: (8001 828-6773
(800) 828-6773

OtT.ce phone {9AM-5PM EST): (716) 442-8960
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No matter which language is being taught, in

introducing programming to students we gener

ally use a few simple commands, control struc

tures for iteration, conditionals, branching and

modules, and only the simplest (if any) data struc

tures. These are the elements we would expect to

make up a simplified language.

The third activity of programming is testing

and debugging. Beginners often suffer a great deal

of frustration in finding and correcting errors.

Some programming languages facilitate debug

ging by such things as catching syntax errors as

the program is entered and allowing the program

to be run one step at a time so it can be analyzed

carefully. Languages designed to introduce pro

gramming should contain such debugging aids.

Kidstuff and Karci the Robot provide simple

languages so students can learn programming

fundamentals with a minimal amount of frustra

tion and delay. They can help students master

recommended principles of program design while

making the coding and debugging stages as pain

less as possible.

Kidstuff

Kidstuff, by Thomas R. Smith, is suitable for chil

dren as young as first or second grades. It is also

appropriate as an easy introduction to program

ming for older children. Kidstuff'operates on PET

computers, and a version for Commodore 64 com

puters is being developed.

The commands of the Kidstuff language let

children write programs to create pictures on the

computer screen and play music. The language

itself is a mix of turtle graphics-like commands

(e.g., DF for draw forward, TR for turn right),

modules like those in Logo, branches and loops

similar to those of BASIC, a command to use any

of the PET graphics symbols, a music command,

and special features to aid debugging.

This sounds like a mish-mash, but it has been

blended into a coherent teaching tool. A particu

larly good feature of the Kidstuff package is the

manual, which contains 13 tutorial lessons, dem

onstration programs, and suggested projects. The

Kidsiufffonguage and manual make it possible for

all teachers to introduce programming to their

students. The manual can be an extremely valu

able aid for teachers who are not themselves

knowledgeable about programming.

The commands of the Kidstuff language are:

DF - draw forward

JF - jump forward without drawing

TR - turn right 90 degrees

TL - turn left 90 degrees

P - select a symbol for drawing (any letter,

number, or PET graphics symbol can be used)
B# - play a note of a specified pitch and

duration
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There are also two control elements similar to

GOTO branches and FOR/NEXT loops in BASIC,

as well as two simple variables, X and Y.

In addition, Kidstufflets you "teach" the com

puter new commands. For example, you can tell

the computer how to draw a square of size 5:

TOSQUARE

BL [begin a loop]

DF5 [draw forward 5 stepsl

TR [turn right 90 degrees]

RL4 [repeat the loop 4 timesl

Once this is entered, SQUARE can be used just

like any of the built-in commands. This capability,

similar to the use of procedures in Logo, encour

ages modular programming.

Kidstuff has several features to facilitate de

bugging. First, syntax errors are caught as the

program is entered, and friendly, clear error mes

sages are given. It's much easier for children to

deal with an error message which says "OOPS!

THE COMPUTER DOESN'T UNDERSTAND" or

"OOPS, LINE NUMBER ERROR" than messages

such as "SYNTAX ERROR" or "ERROR 112"

found in other languages.

Also, Kidstuff has a WALK option which tells

the computer to follow the instructions in the

program one at a time. When walking, the com

puter displays an instruction, follows it, and then

waits for the child to press the SPACE BAR before

going on to the next instruction. This option, simi

lar to TRACE or STEP options in some versions of

other languages, is very valuable for helping chil

dren analyze their programs and find bugs.

This simple language (I have described all of

it) can introduce children to most of the funda

mental concepts of programming. The only main

concept missing is that there are no conditional

(IF-THEN) commands.

Kidstuff is not a powerful language. It is very

limited in the number of variables, loops, and

new commands possible. However, these limits

do not distract from its intended purpose. Once

children find the limits of Kidstuff constraining,

they are ready to go on to learn BASIC or Logo.

Having mastered Kidstuff first, they will find it

easier to learn other languages.

Karel The Robot

Karel the Robot, by Richard E. Pattis, is designed

for high school and college students. It teaches

concepts of structured programming and can serve
as an excellent bridge to learning Pascal, a lan

guage now taught in many colleges and univer

sities and becoming increasingly popular in high

schools. There is a book about Karel the Robot's

language and a "simulator" for Apple II computers
that lets you explore the language.



Karel the Robot's world consists of a grid of

streets and avenues, walls which block Karel's

paths, and beepers which Karel can pick up, carry,

and place on street corners. Karel, like all well-be

haved robots, obeys simple commands. These

are:

MOVE - go forward 1 block

TURNLEFT - pivot 90 degrees to the left

PICKBEEPER - pick up a beeper

PUTBEEPER - put a beeper on a corner

TURNOFF-end the program

In addition, Karel's language contains control

elements for repeating instructions (the Pascal

ITERATE-TIMES and WHILE-DO commands),

conditional tests (IF-THEN-ELSE), and grouping

instructions into blocks (BEGIN/END). It also lets

you define new instructions. These are some of
the most important elements of Pascal, and Karel's

language also uses Pascal-like syntax.

The Karel the Robot book contains six chapters

which present Karel's world and language with

example programs, suggested problems, and

valuable information about good programming

practices. The book is very well done and can be

used without the simulator. However, the

simulator adds a great deal.

The Karel simulator has a number of excellent

features. After you enter your program, it is

checked for syntax errors, and useful diagnostic

messages are given. There is even a spelling check

routine - for example, if you type "MIVE" the

computer will display a message saying "I AS

SUME YOU MEAN MOVE". Once your program

is syntactically correct, you can create the world

in which you want Karel to run your program.

You assign Karel a starting location and

specify the locations of walls and beepers. You

then have many options as to how to run the pro

gram. For example, you can select high, medium,

or low speed, and you can have Karel leave a trail

as he moves. Karel's world is stark, with Karel

looking like an arrowhead on the screen. But

watching Karel move clearly shows how your

program operates.

A "monitor mode" option is an extremely

valuable learning aid. In this mode, you can con

trol exactly how Karel proceeds through your

program. You can tell Karel how many steps to

execute; he does so and then pauses for your next

command. At any point you can tell Karel to run

the program in reverse, display each command as

it is executed, run the program until reaching a

specified command, and use other options which

make it easy to analyze and debug programs.

Karel the Robot is a well-designed, gentle in

troduction to programming, as well as a solid

stepping-stone for people interested in learning

Pascal.

Course disks, which contain solutions to all

the problems in the Karel book, are available for

$150. The Karel the Robot book, published by John

Wiley and Sons, is also available separately.

Kidstuff

Thomas R. Smith

P.O. Box345

Dedimm, MA 02026

S59.95 cassette

$69.95 disk (including backup)

Karel The Robot

Cybertnmics

999 Mount Kemble Ave.

Morristown, NJ 07960

S85

MEMOREX
FLEXIBLE DISCS
WE WILL NOT BE UNDER-

SOLDti 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. lnCal. call

(800) 592-5935 or

(805) 543-1037

0

OKIDATA PRINTERS

MICROLINE 80, 82A, OR 83A

FOR

COMMODORE64?

commodore VIC-20

D E A L EH S INOUIRI ES ENCOURAGED

OKIDATA

rdbec,inc.
ROUTE 309 al SWARTLEY ROAD

LINE LEXINGTON, PA 18932

(2 15) 8 2 2-0 700
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Micros With The Handicapped
Susan Semancik & C. Marshall Curtis

Developing A

Communications Program

This is Part 3 of a series of columns to help the handi

capped communicate. The "program is for the Apple,

PET, and VIC.

The following outline shows the progress we've

made so far in developing a program to help non

verbal, motor impaired individuals in their com

munication needs:

I. Introduction (COMPUTE!, April 1982)

II. Menu setup (COMPUTE!, June 1982)

III. Selection process

A. Menu selection

1. Menu storage

a. Subscripted variables

b. DATA lists

c. Screen values

d. Peripheral devices

e. Memory blocks

2. Multiple menus

a. Access

b. Display

Selection Of Menu

Example 9 uses subscripted variables and adds

lines to the programs of Example 8 (June, 1982) in

order to display a chosen entry of the menu at the

top of the screen. The user indicates an entry by

giving its menu row number and column number

(menu row numbers start at one and increase

from top to bottom, and menu column numbers

start at one and increase from left to right).

In general, the following changes to Example

8 will produce Example 9: change lines 5, 25, 70,

and 130: and add lines 300, 310, and 360. Also,

the menu is changed so it will fit on all three com

puters. Example 9 will work on the VIC if W is

changed to 22 in line 20. The Apple computer
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requires the following changes.

10 TEXT: HOME: REM CLEAR TEXT SCREEN

75P = S(C) + TP

95IFBR = 0THENTP = TP + W:1F TP>39 THEN

TP = 0:REM UPDATE TAB IF LINE ENDS WITH

NOLF

300 VTAB 2: INPUT"ROW #, COLUMN #? "

;RN,CN: REM INPUT ON 2ND LINE

310 VTAB 1: PRINT M$(RN,CN): REM DESIRED

MENU ENTRY PRINTED ON TOP LINE

Since most home computers use memory-

mapped video, when you PRINT characters on

the computer's display screen, these characters

are stored as screen values in a block of memory.

Usually, changing the values within this block of

memory will change the screen contents faster

than using PRINT commands will.

If you PRINT a menu to the screen from DATA

statements, as is done in Example 9, you actually

have the menu stored in memory twice: once with

in the program storage area of memory, and once

in the video-mapped area of memory. If you also

save the menu using subscripted variables, then

you've increased the memory areas to three, since

it is now also stored in the variables-storage area

of memory. This can be disastrous if your com

puter has only a small amount of memory and/or

your program or menu is large!

Entry Selection

We can eliminate subscripted variables by using

the RESTORE statement to pick the words out

from the program's DATA statements when we

need them. This is implemented for the PET and

VIC computers in Example 10, which lists the

changes to be made to Example 9. Make the same

changes to the Apple version of Example 9, along

with the following change:

350 READ MS: VTAB 1: PRINT M$: REM DESIRED

MENU ENTRY PRINTED ON TOP LINE



This program also allows an entry to be

selected by its menu row and column numbers

and displayed at the top of the screen. The ad

vantage here is that no extra memory is required

to store the entries as would be needed by using

subscripted variables. The disadvantage is that no

other DATA statements can be read in the program

without careful checking on where the RESTORE

and rereading have left the DATA pointers.

Note that previous non-menu DATA entries

are bypassed in line 310 of Example 10. If there

had been any non-menu DATA entries needed

after the menu selection, we would have had to

read through the rest of the menu to get to the

right DATA statement after it. (Some computers

don't have this problem, since their extended

BASIC allows restoration to a particular DATA

statement.)

An alternative to the use of the RESTORE

statement and its possible DATA pointer problem

is to pick the selected menu entries from the video-

mapped area of memory. This will, however,

cause loss of program mobility between different

home computers, since this area of memory is not

a standardized location. This can be seen by

examining the differences between the versions

of Example 11, which uses the PEEK statement to

pick up the screen values of the selected entry,

and uses the POKE statement to display the entry

at the top of the screen. In particular, the VIC

needs to add the following lines, the last of which

is used to set the color register for text to be visible

when POKEing the top line of the screen:

130 SP = 7680: P= SP +(SR-1)*W: GOTO 300

312 CL = PEEK{646): FOR I = 38400 TO 38422: POKE

I,CL: NEXT I

The Apple also needs to add the following lines,

the last of which is used to help account for the

non-linear mapping of the screen:

130 SP = 1024: GOTO 300

312 R = SR + RN-1 + <RN-1)*BR: REM R = SCREEN

ROW#

315 PI = SP + 128*<R-D-984*INT(R/8) + 980*1NT(R/24)

The DATA statements in Example 11 are used

only once to initially display the menu. We should

be able to save this memory space by eliminating

the DATA statements and entering the menu

directly to the screen from peripherals, such as

tape recorders or disk units. This concept will be

further explored in our next article.

Example 9: For the PET computer- displays a menu

by rows from DATA statements, and uses subscripted

variables to allow a user to select by menu row and

column numbers an entry for display at the top of the

screen.

5 REM EXAMPLE 9A) PET COMPUTER

10 PRINT CHR$<147);:REM CLEAR TEXT SCREEN

2 0 W=40:RM=6:BR=1:CM=4:BC=1:RI=2:SR=3:SC=1:RE

M SET MENU PARAMETERS

25 DIM S(CM),L{CM),M$(RM,CM):S(1)=SC

30 DATA 3,3,5,8:REM COLUMN WIDTHS

35 IF CM=1 THEN 50

38 REM CALCULATE STARTING POSITION OF EACH CO

LUMN

40 FOR 1=2 TO CM:READ L(1-1):S(I)=S(1-1)+L(I-

1)+BC:NEXT I:READ L{CM)

50 IF SR=1 THEN 70

60 FOR X=l TO SR-1:PRINT:NEXT X:REM POSITION ~

CURSOR TO 1ST ROW OF MENU

65 LP=S(CM)+L(CM}-1:IF LP>W THEN 200

70 TP=0:FOR R=l TO RM:FOR C=l TO CM:READ M$:M

$ (R,C)=M$

75 P=S(C)-1+TP

80 PRINT TAB(P);M$;:NEXT C

90 IF S(CM)+LEN(M$)-1<W THEN PRINT:TP=0:GOTO1

00:REM WRAPAROUND ADVANCES A LINE

95 IF BR=0 THEN TP=TP+W:IF TP>87 THEN TP=0:RE

M UPDATE TAB IF LINE ENDS W/NO LF

100 IF BR=0 THEN 120

110 FOR B=l TO BR:PRINT:NEXT B:REM SKIP BLANK "

ROWS BETWN COLUMN ENTRIES

120 NEXT R

130 GOTO 300

139 REM ENTER DATA BY ROWS

140 DATA DR.,IS,COLD,INGEDS12

145 DATA I,AM,WHEN," AOTFR34"

150 DATA YOU,ARE,DRINK,.ULHCP56

155 DATA MOM,EAT,WANT,?MYWKB78

160 DATA DAD,NO,TIME,",VJQZX90"

165 DATA HOT,YES,SLEEP,";$%()'+-"

200 PRINT "MENU SIZE ERROR!":END

300 PRINT CHRS(19):INPUT "ROW #, COLUMN #"; RN

,CN:REM INPUT ON 2ND LINE

310 PRINT CHR$(19);M$(RN,CN):REM DESIRED MENU "

ENTRY PRINTED ON TOP LINE

360 GOTO 360:REM DISPLAY ISN'T DISTURBED UNTIL

USER BREAKS PROGRAM

Example 10: For the PET computer-changes to Ex.

9, so RESTORE can be used instead of subscripted

variables.

25 DIM S(CM),L(CM):S(1)=SC

70 TP=0:FOR R=l TO RM:FOR C=l TO CM:READ MS

310 RESTORE:FOR 1=1 TO CM:READ N:NEXT I:REM BY

PASS PREVIOUS DATA

315 IF RN=1 THEN 330:REM BYPASS PREVIOUS MENU '

ROWS

320 FOR R=l TO RN-1:FOR C=l TO CM:READ M$:NEXT

C:NEXT R

330 IF CN=1 THEN 350:REM BYPASS PREVIOUS COLUM

N ENTRIES

340 FOR C=1-*O CN-1:READ M$:NEXT C

350 READ M$:PRINT CHR$(19);M$:REM DESIRED MENU

ENTRY PRINTED ON TOP LINE

Example 11: For the PET computer-changes to

Ex. 10, so PEEK and POKE can be used instead of

RESTORE.

129 REM SP=STARTING MEMORY AREA FOR SCREEN, P=

STARTING SCREEN POSITION FOR MENU

130 SP=32768:P=SP+(SR-1)*W:GOTO 300

310 REM P1=STARTING SCREEN POSITION FOR DESIRE

D ENTRY

315 P1=P+(RN-1)*W+(RN-1)*BR*W

320 P1=P1+S(CN)-1

330 REM P2=ENDING SCREEN POSITION FOR DESIRED "

ENTRY

340 P2=P1+L(CN)-1

350 J=0:FOR I=Pl TO P2:P0KE SP+J,PEEK(I):J=J+1

:NSXT I 0
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Christmas
Biird

Count Jean B. Rogers

Eugene, OR

Personal computers can make any hobby more re

warding. Here's how a PET contributed to the author's

bird watching, along with some hints on effective pre

planning when writing large programs.

Every year, during a two-week period near Christ

mas, thousands of bird watchers spend whole

days surveying all the birds around them. This

event, the annual Audubon Christmas Bird Count,

provides large amounts of information about bird

populations throughout North and Central

America.

The first Christmas Bird Count (CBC) was

held on Christmas Day, 1900, when 27 birders

noted all the birds they saw during the day. Those

birders covered 25 different areas, mostly in cities

in the Northeastern USA. CBC's have been held

every year since then; currently about 34,000 bir

ders survey nearly 1360 different count areas each

year. Results from these CBC's are submitted to

the National Audubon Society and are published

in its journal, American Birds.

In 1979, my teen-aged son and my husband

decided to establish a CBC in the area near our

home, Port Orford, Oregon. To initiate a CBC, a

circular area 15 miles in diameter is chosen, sepa

rate from an existing CBC area. This circle is then

subdivided into sections, and a group of people is

assigned to scour each section, recording every

bird identified by sight or sound. Each group tal

lies the birds according to the number of each

species seen. After the count, the number of dif

ferent species seen by each party of observers and

the number of species seen by the total group are

counted. For CBC's held in 1979, these totals var

ied from the Atlantic area of the Panama Canal

Zone with 320 species, to Bethel, Alaska, with 4.

A reasonable expectation for the Port Orford area

is 100 to 120.

Additionally, the observers record the

number of individual birds of each species seen

on the count. For some species such as Screech

Owl, only one individual might be found in the

whole count area. Others, like the American Robin
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or the Common Murre, might be tallied in the

thousands. The main data processing task related

to a CBC thus is a tabulation of sums of species

and individuals seen. A count report including

this information is provided for each participant

in the count as welj as being sent to the National

Audubon Society.

Since we wanted an easy-to-read, attractive

report, and needed to do some simple numerical

calculations, I concluded that this would be a very

reasonable task for a microcomputer using BASIC.

I had available a PET with 8K of memory and cas

sette for storage, and a CBM printer. We designed

software that worked successfully for the 1979
Port Orford CBC and have used the same pro

grams for CBC's since.

Designing The Project

I think that many amateur programmers have a

bigger problem analyzing the project they've un

dertaken than they do coding it. Thus, I propose

to explain how I attacked the problem rather than

to provide the BASIC code I used. While the code

might be useful to some people with projects very

much like mine, the information on problem

analysis will possibly be helpful to many people

with a wide variety of interests.

The first step in working on the project was

to sit down with my son and find out specifically

what information he wanted on the output report,

as well as approximately what he expected it to

look like. The report would essentially consist of

a list of the names of birds seen on the count, the

number of individuals of that species seen by

each of the parties (people assigned to a sub-area

of the count circle), and the total seen by the whole

group.

In discussing the report, we realized that,

with little additional work, we could produce a

field form for use on the count. This is a recording

sheet listing the birds one might expect to see,

with spaces for tallying the number of individuals

of each species seen. Each party has one person

designated as recorder who keeps track of the

tallies. On the field form and on the final report,

birds are listed in phylogenetic order. This is a

standard order based on evolutionary progres

sion, and is used in field guides, ornithological

research, and scientific documents.

So the overall task was divided down into

subtasks: build a bird list, tabulate the results of

the count, print the report. A basic list of the birds

one might expect to see in our area, then, was the

first thing we would need. Having this list on a

separate file stored on a tape would make it easily

available for whatever future need we had of it.

The Master Bird List

The program to build the list and store it on the



YOU ARE GOING TO SMILE!

-When you see over 2000 books, programs,

and accessories we carry for All Major Brands
In ourComputer'SOURCE BOOK*1. From intro

ductory level to professional,we cover it all.

Listed Below is just a sample of what we carry.

DEALER INQUIRIES WELCOME

INTRODUCTORY BOOKS
Introduction to Word Processing. Plain lang

uage book lor those considering a purchase.

4795-000076 300 pgs,1 40 Illus $12.95

How to Buy the High! Small Business Comp-

ter. Easy (o follow book with 'checklist'.

4925006494 225 pgs. S 8.95

Business System Buyers Guide. This guide
cuts Ihru the largon and simplifies your task.

4665-000047 166 pga S 7.95

Using Micros in Business. Essential back

ground briefing for any buyer of hard or software

4410-005152 19! pas $9.95

Your Home Computer. Meant (or the person
who has no technical background.-buying tips'

4350-000022 211 pgs SI 2.95

Home Computers: Beginners Glossery &

Guide. Terminology.number systems,symbols

4250-000002 147 pgs, 20 illus. S10.95

Why do YOU need a Personal Computer?

Learn the 100s of everyday applications.
4925-0O47B4 320 pages S 8.95

Computer Dictionary 8 Handbook. More than

22.000 definitions.acronyms.abbreviations.

4760-021632 928 pages $34.95

Computer Dictionary. More than 12.000 def

initions clear up almost any Question you have

4760-021652 624 pages. S15.95

How to Computerize Your Small Business.

Shows how to plan a tailored computer system
4690-403857 171 pages $7.95

How to make MONEY with You< Mjcro. This
book gives you dozens of money making ideas

4250-000074 154 pages SI 2.95

Playing the Stock A Bond Markets w/Micros.

Learn the principals ol investing in the markets

4800-001 251 308 pgs.35 illus S 9.95

GENERAL INTEREST BOOKS

Background Math (or a Computer World.

All the basic math facts.techniques.S concepts

4925-008086 308 pages S 7.95

Micro's and the 3R's. This book educates the

educator on ways to teach with computers
4410-005113 192 pages $ 9.75

Intro to Computer Music. The book explains in

detail computer music, non-technical 'how to'.

4925-086839 313 pages S14.95

1001 Things to do wilri your Personal Comp

Time saving.money saving & |ust plain fun ideas
4800-000160 336 pages $ 7.95

Computer Graphics Primer. Only book on the

market that shows how to do comp animation1

4760-021650 184 pgs. $14.95

How to Troubleshoot and Repair Micro's.
How to locate 8 repair common problems.

4725-0O29B1 290 pages $7.95

Visicalc': Home 8 Office Companion. A
compendium of 50 VisiCalc" models 8 samples
4665-000050 162 pgs. 12 illus $15.99

Wordstar Made Easy. In 14 east lessons this

handy book will teach you the powerful features
5664-000069 1 25 pages $11.95

ATARI- BOOKS

rs030A Guide to Atari "400/8OO Computers

Provides invaluable material (or Atari"" users.
4665-000065 458 pages S16.95

PAINT. Create paintings of your own on the
400/800 systems Both begin ing and pro levels

4725005425 $29.95

The Atari' Assembler. Master assembly lang-

uage.you will need some BASIC eipenence

4690-000236 270 pages S 9.95

Atari' Games & Recreations. Provides begin
ning or advanced users with games &'how to1

4690-000242 252 pgs,225 illus S12.95

Computers For People. This book outlines the

benefits and uses of Atari' 400 or

Computers for People. This book outlines the

benefits and uses for Atari ■ 400 & 800 systems
42 50-000064 200 pgs. 47 illus. $7.95

Atari' Basic, A line intro to BASIC program

ming Turn from novice to pro in week or so.

4925006496 S 8.95

Atari' Sound 4 Giaphics. This is a sett-paced

book to fully explore the expressive potentials
4925-009593 160 pages S 9.95

TheVlsiCalc" Book: Atari • Edition. Make the

most of VisiCalc' capabilities on the Atari"

4725-008393 400 pages 514.95

Inside Atari" DOS. Step by Step guide lothe

DOS software Complete with source code

4105-000002 120 pges 519.95

GOT SOMETHING YOU WANT TO SELL?

JMC is always looking for new items to add
toourComputerSourceBook '. Ifyouhave

a book, or software for one of the popular

personal/home computer systems please

write to us with details. Perhaps we can add

it to the thousands of items we are currently

selling to computer retailers all over the USA

If you have a product you would like to market

-but don't want all the hassle of packaging,
promoting.and producing the product-

let us know, perhaps we can work out a gen

erous Royalty arrangement with you.

TRS-80- COLOR COMPUTER BOOKS

55 Color Computer Programs lor the Home,

School & Office. Includes lots o' color graphics
4080-000005 128 pgs S 9.95

55 More Color Computer Programs. Com pan-

ion volume to above.more useful programs.
4080-000008 112 pgs 5 9.95

Love Poems from the Digital Heart of an elec
tronic Computer, An ideal Valentine!

4080-000013 96 pgs $4.95

TRS-80 ' Color Computer Graphics. Compre

hensive coverage ol color and graphics avail.
4725-007864 514.95

Color Computer Graphics. A must have book

for owners of the TRS-80' Color Computer.
4080-000012 128 pgs S 9.95

Color Computer Songbook. Book ol favorite

songs and classics to be played on Color Comp.
4080-000011 . 96 pgs $ 7.95

TRS-80" Color Computer Application*. A

beginners handbook loaded with examples

4690-007870 240 pgs $12.95

TRS-80' Color BASIC. Setf-teaching guide
leads novices step by step into programming

TRS-80'Color BASIC. Self-teaching guide
leads novices step by step mtc programming.

4925-009644 256 pgs S 9.95

TRS-80" Color Programs. 37 programs are
fully documented in this easy to follow book.
4250-000061 323 pgs $19.95

101 Color Computer Programming Tips A
Tricks. Practical.useful techniques & shortcuts

4080-000007 128 pgs $ 7.95

LANGUAGE BOOKS

Introduction to BASIC. Extremely popular in

troduction to BASIC.emphasis on fundamentals

451 5-000022 206 pgs,20 iilus S1 0.95

50 More Programs in Basic for the Home.
School 4 Office. All fresh programs in Ihis vol.
4080-000003 96 pgs S 9.95

BASIC Programming Primer. User-I'ienflly
fundamentals book (or Cod novices and pros

4760-021586 240 pgs S11.95

Sixty Challenging Problems with BASIC

solution. Learn more by solving problems

4410-005180 144 pgs S 8.50

Beat the Odds. Micro simulation of Casino

Games. Painless way to gamble your money

4410-005181 128 pgs S 8.70

Introduction to Texas Instrument BASIC.
A must for any T!" owner
4410-005185 320 pgs S11.95

BASIC lor Home Computers. A sensible and

complete beginning guide to BASIC
4925-003204 336 pgs S 9.50

BASIC.Vol II. Picks up where above book left
oft needs no special math or science knowledge

4925-003500 325 pgs 5 9.95

Inside BASIC games. Teaches the reader how
to design error-free inlerative games,etc

4795-0OOO55 350 pgs.1 20 illus S14.95

BASIC Programs for Home Financial Man
agement. 33 Useful programs for you
4690-066514 250 pgs. illus S12.95

BASIC-BASIC-English Dictionary. Thisbook

will help you translate between BASIC dialects
4250-000054 150 pgs 510.95

Basic Programming Worksheets. Printed
worksheet forms 40 sheets to pad 80 columns

4080-0O0802 For Color Computer $2.95

4080-000801 For Pocket BASIC $2.95
4080-000803 For Apple' S2.95

4080-000804 For IBM ' PC 5 2.95

4080-000805 Universal BASIC lorm S 2.95

BASIC for Business. Shows how easy it is to
use a computer for general business tasks

4795-000080 25O pgs S12.95

A toZ Book of Computer Games. Here are 26

exciting and instructive BASIC game programs

4800001062 308 pgs.73 Illus. $7.95

40 Computer Games. Unbeatable game col

lection from Kilobaud Micro Magazine.

4910-000023 57.95

The BASIC conversions Handbook For Pet.
Apple".TRS-80" users. Guide to converting

4410-005534 80 pgs 5 7.95

SINCLAIR ZX-81 " BOOKS

Programming the ZX-81 for Real Applicat

ions. Practical programs to show ability of ZX-81

4250-000090 166 pages $ 9.95

Making the Most of Your ZX-81. Information

on how to write programs games.tr.cks.etc

4725-004188 128 pages 510.95

The ZX-81 Pocket Book. Handy programming

manual that gives vou everything you need

4725-009524 128 pages $9.95

Mastering Machine Code on Your ZX-81.

First simple enghsh guide to machine code

4725-004261 180 pages S12.95

49 Explosive Games forthe ZX-81. Complete

easy to read game rules and program instruct

4725-002086 140 pages 510.95

NEW Vic 20™ GAMES

Direct from England, JMC is proud to announce
thatwe have been appointed the exclusive U.S.
importer for the following Vic-20 games.

MINEFIELD.A game for the 5K Vu: 20

For Ages 6 and over. Your task is to drive an

ambulance around a battle ground and pick

up injured soldiers-racing theclocKand avoid
ing touching off the buried mines. You can ad-

lusl the complexity of the game by choosing to

play against 25 to 100 mines.

4002-000001 $15.98

MAZE OF DEATH.For SK Vic-20.
For ages 8 and over. You have to travel across

the screen thru a maze of walls blocking your
path. Unseen hobgooblens and monsters may

capture you before you reach your safe haven-
on the other hand you may find buried treasure
to add to your fortune. Full details scroll on the

screen when you start game. 7 skill levels and

10 sensitivity levels to choose from.

4002-000002 SI 5.98

SPLOTTER' For5KV.c-2O.
For ages 8 and over. You control a worm type

animal that moves over the screen to gobble
up the ugle spots-a race against time. If you

bump mto a wall, or turn back on yourself to

quickly--you LOSE. You choose skill level from
»1 (hardest) to «20(easiest). If you really want
to drive someone crazy, buy him this game!

4OO20OO003 $15.98

GUZZLER' For 5K Vic-20.

For ages 8 and over You must pilot you space

shuttle thru a maze of asteroids to your mother-

ship. But if you are not careful you will awaken
the Guizler*'s space bouys.You have to reach

your mothership before running out of fuel,

GOOD LUCK.
4002-000004 SI 5.98

DELUX 6-PAK' For 5K Vic-20.

Heie is your chance to buy 6 gamai on one

cassette lor the price of one game1 You get all

six of the following games for ONE low price1

War.You are defending against waves of
enemy tanks 3 levels of play...we bet you can't
win at level 3!

Smashout. This version of bricks game tests
skiil.nol reaction time.plan ahead'

Blackjack Popular card game 21 '.if you pract

ice long enough maybe you can plan a system

to beat Las Vegas'
Logic: You have 12 tries to break the code of 5
bails in random color sequence

PIckupgama.You have to remove logs from the

pife without disturbing any other logs.

Alarm Clock: Use the Computer as a REAL
24 hour alarm clock, bet you can't ignore its

call when the alarm goes off

4003-000001 SI 9.98

ANT RAIDERS' For 5K Vic-20
Ages 8 and up. An army of ants is marching its

way across the land leading to your home. The
land is littered with rocks which make the ants
change direction often, You must shoot the ants

before one gets to your door. If you shoot a rock

it will divide into more rocks. If you trap all the
ants, then more will come until you trap all the
group, then more will come until...well you get

the idea....have FUN!
4003-000003 $15.98

MORE GAMES COMING! We are working on
more Vic-20'games which we will be importing

in the near future...watch our ads (or details'

VIC-20~ BOOKS

Understanding Your Vic.Vol 1. Beginners
guide to programing on the Vic-20". Tipsd tech

4840-000003 148 pages $11.95
4840-000004 Cassette Supplement$7.95

Computers First Book of Vic. Collection of
the best articles from Compute1 Magazine
4105-0OOO07 Fall 1982 $12.95

Starting with BASIC on the Vic-20".Helps
novices learn all the capacities of the Vic-20
472S-0O7070 1 28 pgs.due Fall 82 SI 2.95

IBM-BOOKS

IBM's' Personal Computer. Background on

the giants entry into field.with evaluations.

4700-0001 11 303 pages S14.95

Using the IBM ' Personal Computer. A com

plete handbook showing what it can do.

4725-008183 300 pages $12.95

CONFUSED? No one book may offer all the

answers,we suggest buying more than one

book on a subject to get as many different views

and opinions as possible. Books are cheap if
you consider the frustrations they can avert.

APPLE'BOOKS

Apple II" Users Guide. This guide is the key to
unlocking the full power of your Apple II.

4665-000046 385 pgs S16.95

APPLE"! Collection of BASIC programs that
have been converted to run on the Apple II.

4665-000068 200 pages. $14.99

Assembly Lanquage Programming for the
Apple II . Comprehensive introduction.

4665-000051 $12.95

Apple' Machine Language. A machine lang
uage book that's fun and entertaining.

4690-000230 296 pages/ Illus. SI 2.95

Apple' Interfacing. Helps you to interlace
your Apple" to a variety of electronic devices
4760-021862 208 pgs $10.95

Apple" Programming Eiercies. 17 Easy to

read,easy to use eiercies including music

4925-086598 192 pages S 9.95

Computer-Source Book '. Over 2000 books
programs,and accessories for all micro brands

O001-198207 72 pgs S2.00ppd.

-With ANY order of $50.00 or more you

can receive a 1983 Computer Calendar
FREE,-AS 7.95 VALUE!

OfV
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ATARI NEW LOWER PRICES

TOP SELLERS
Atari

800 48K. $619

400 16K. . $259

410 Recorder S 75

810 Disk Drive . S419

825Pnn1er . . $579

830 Modem $155

85Olnterlace $165

481 Entertainer $ 79

482 Educator Si 19

483 Programmer S 55

484 Communicator , . $299

853 16KRam $ 75

The Bookkeeper Kit $169

ATARI Software

CX4104 Mailing Lisi $ 19

CX404 Word Processor-". $105

CXL4007 Music Camposer . . $45

Programming2&3 $ 22

Conversational Languages . . $ 45

CX4018 Pilot S 59

CX405 Pilot.. $ 99

CXL4003 Assembler Edilor S 45

CX8126 Microsoft Basic $67

CXL4022 Pac-Man .$ 33

CXB130 Caverns o! Mars S 29

CXL-J020 Centipede $ 33

CXL40O6 Super Breakout .$ 28

CXL4008 Space Invaders . S 28

CXL4009 Computer Chess .. $ 28

CXL4011 Star Raiders S 33

CXL4012 Missile Command $ 28

CXL4013 Asteroids . $ 28

The Bookeeper $105

Home Filing Manager $ 36

Atari Speed Reading S 54

My First Alphabet S 26

Business & Utilities

Visicalc $169

Mail Merge $ 20

Data Perfect $ 75

Letler Perfect $105

Te«t Wizard S 65

Disk Detective .... . S 20

Datasm 65 2.0 S 59

File ManagerBOO + $65

Syn Assembler S 34

Page6-.; S 20

Atari World $ 39

K-Dos $ 59

Micropainter S 23

Color Print S 27

Lisp Interpreter S 79

Bishops Square $ 20

Graphic Master $ 27

Graphic Generator $ 17

Basic Compiler S 65

Programming Techniques

Display Lists S 17

Honz/Vert Scroll $ 17

Page Flipping ' s 17

Basics ol Animation S 17

Player Missile Graphics $24

Sound S 17

Data Files S 24

For Fast Delivery, send cerlilied or cashier

checks, money orders, or direct bank wire

transfers. Personal checks allow 2 to 3

weeks to clear. Prices reflect a cash dis

count only and are suOiect to change

Shipping —Software (52.00 Minimum!.

Hardware—call Foreign inquiries invited

— add i5% tor shipping. Nevada residents

add sales tax

Temple oiApshai t 27

Raster Blaster $ 20

Apple Panic $ 20

Crossfire I 20

Threshold $ 27

Mousekattack $ 23

Krazy Shootoul S 34

Deadline $ 34

Tumble Bugs $ 20

Pool 1.5 S 23

Crypts o( Terror $ 23

Richochel S 15

Empire of the Overmmd $ 23

Tanktics $ 20

Match Racers $ 20

Wiz&Princess ...$ 22

Mission: Asteroid $ 17

AM BabaS the Forty Thieves S 22

The Shattered Alliance S 27

BugAttack .. _S 20

Canyon Climber $ 20

Shooting Arcade S 20

Pacific Coast Highway $ 20

Clowns & Balloons S 20

Ghost Hunter $ 23

Preppie $ 20

Rear Guard S 17

Lunar Lander S 17

War S 17

Star Warrior S 27

Invasion Orion $ 17

Dragon's Eye S 20

Crush. Crumble & Chomp S 20

Jawbreaker $ 20

Pathfinder S 23

Zotkl $ 27

Zorkll S 27

Action Quest ■. . .$ 20

Soflporn Adventure S 20

Deluxe Invaders .$ 23

Protector I 23

Dodge Racer $ 23

Chicken $ 23

Nautilus $23

Alien Hell S 15

Mar Tesoro S 17

Galactic Chase S 20

Alien Swarm . $ 23

Intruder $ 23

Lordsof Karma $ 15

B-1 Nuclear Bomber $ 12

Rescue at Rigel S 20

*** SPECIALS OF THE MONTH ***
ELEPHANT DISKS (BOX) $ 22

HAYES SMARTMODEM $209

MOSAIC 32K RAM $99

RAMDISK(128K) $429

AMDEK COLOR I MONITOR $309

PERCOM DOUBLE DENSITY DRIVE $639

NEC 8023A PRINTER $479

BASIC A + $ 59

FLIP N' SORT DISKETTE BOX $ 21

(Holds 50 Diskettes)

FLIP-SORT CARTRIDGE BOX $ 21

(Holds 10 Atari Computer Cartridges)

AXIOM GP-100 GRAPHICS PRINTER $299

AXIOM IMP-4 GRAPHICS PRINTER $499

MOSAIC 64K RAM $179

BIT 80 COLUMN BOARD $289

ALL APX SOFTWARE 15% TO 20% OFF

Computer Outlet
Park Place — Upper Level

1095 E. Twain — (702) 796-0296

Las Vegas, Nevada 89109

Call Toll Free 800-634-6766
We accept Major Credit Cards

Mon.-Fri. 8 A.M.-6 P.M.

Sat. 9 A.M.-5 P.M.

NEW

Atari

Automated Simulations
Upper Reaches of Apshai(D.C) S 15

Curse of Ra;D,C) $ 15

King Arthur's Heir (D) $20

Escape frorr Vulcan's tsle (D) $ 20

Crypt of iheUndead(D) $ 20

The Nightmare (D) $ 20

Danger in Dnndisti (D. C) S 15

Armor Assault (D) S 27

Monster Maze(CT) S 27

Alien Garden (CT} $ 27

Plattermaniii(CT> S 27

Broderbund
David's Midnight Magic (D) $ 23

Track Attach (D) S 20

StarBlazer(D) S 22

Chopiilter(D) $ 23

Deadly Secrets (D) $ 23

Stellar Shuttle (D, C) $ 20

Genetic Drift (D. C) $ 20

labyrinth (D.CI $ 20

Seipintine(D) S 23

Sea Fox (D) $ 20

Datasoft
Spell Wizard (D) S 53

Sands of Egypt (D) $ 27

O'Riley's Mine{D. C) $ 23

Rosens Brigade (D. C) $ 23

Fathoms Fcth (D) $ 23

Gebelli

Doctor Goodcode'sCavem(D) $ 20

Firebird (CT) S 34

Embargo (CT) $ 34

Innovative Design

Pool400(CT) $ 27

Speedway Blast |CT) $ 27

JV Software
Ghost Encounters (D,O $20

K-Byte
K-razy Kritters (CT) $ 34

K-Star Patrol (CT) $ 34

K-Razy Antiks (CT) $ 34

L & S Computer-ware
Crossword Magic (D). $ 34

Lightning Software
Master Type $ ,.

On-Line
Frogger(D) $ 23

Ulysses and The Golden Fleece (D). .$ 23

Ultima I (D) $ 27

Ultima II (D) $ 39

Roklan Corp.
Gorf (D) $27. (CT) S30

Wizard of Wor (D)$27, (CT) $30

Ami Sub Patrol (D)S20.(C)S15

Sentient
Cyborg (D) $ 23

Gold Hush(D) $ 23

Sirius
Space Eggs (O) $ 20

Sneakers (D) S 20

Cyciod(D) S 20

Snake Byle(O) S 20

Bandits (O) S 23

WayOul(D) $ 27

Fast Eddy (CT) $ 20

Deadly Duck (CT) $ 20

World War I (CT) $ 23

Beanie Bopper(CT) $ 23

Strategic Simulations
Battle of Shiloh(D.C) $27

Tigers in the Snow (D, Ci. $ 27

The Cosmic Balance (D) $ 27

Big Five Software
Miner 2049e<(CT) $ 34

Bram Inc.
Attack at EPCYG-4 (D) $22, (C)$20



NEW

ATARI

FRIENDLY SERVICE

E VIC 20

Odesta Corporation
Chess (D) S 45

Checkers (D) $ 34

Odin(D) $ 34

Spectravision

Nexar(CT) $24

Cave In (CT) $ 27

Number Crunch (CT) $ 27

Reaganomics(CT) .$ 27

Spinnaker
Snooper Troops #1 (D) $ 30

Snooper Troops W2 (0) $ 30

Story Machine(D) S 23

FaceMaker(D) $ 23

Swifty Software
Haunted Hill (D)S20. (Cl S 17

Trivia Trek(D) S 20

Datalink(D) $27

Space Shuttle (D) .$ 20

Jerry White's Music Lessons (D. C| $ 20

Swifty Tach Master (D)$20,(C)$ 17

Synapse

Projectoril (D)$23.(CT)$ 29

Chicken (D)$23.(CT}$ 29

Slime (D)$23.(CT)$ 29

Shamus (D)$23,(CT)$ 29

Picknick Paranoia (D)$23,(CT)$ 29

Claim Jumper (D)$23.(CT)$ 25

Acocatypse(D,C| $ 23

RaptillianlD, C) $ 23

Tronix

Kid Grid (D.C) $ 20

Millik.cn Publishing
Aliencounter (Face Flash (D.C) S 26

TheJarGame'Chaos(D, C) $ 26

Gulp/ArrowGraphics(D.C) $ 26

Golf Classic'Compubar $ 26

Frenzy/FtipFlop(D, C) $ 26

Battling Bugs/Concentration (D,C). .$ 26

Thorn EMI
Submarine Commander (CT) S 34

Jumbo Jet Pilot (CT) $ 34

Soccer (CT) S 34

Kickback(CT) S 34

Daris(C) S 22

Snooker and Billiards(C) $22

Pool(C) S 22

Dominoes and Cnbbage(C) S 22

Humpty Dumply and Jack and

Jill(C) , $22

Hickory Dickory Dock and Baa

Baa Black Sheep (C) $22

British Heritage Jigsaw

Puzzles(C) $ 22

European Scene Jigsaw Puzzles (C) $ 22

Owan and Bull and Cow (C) $ 22

Avalon Hill
Andromeda Conquest . .(D)S16. (C)$ 13

GFS Sorceress (DJS23. IC] S 21

VC(D| $ 17

Legionnaire (C) $ 23

Datamost
Pig Pen(D> $ 20

Infocom
Starcross(D) $ 27

Zofklll(O) $ 27

In-Home Software
The Guardian of Gorm . . ,(D)$23. (C)S 20

Sentinell (D)S23.(Q$ 20

Baseball (D) S23. (C) $ 20

NEW
Creative Software

Black Hote(CT| S 36

Trashman (CT) S 36

Astrobtitz(CT) $ 36

City Bomber& Minefield [CT) $ 20

Apple Panic (CT) $ 36

Choplifter (CT) I 36

Serpentine (CT) $ 36

Videomania(CT) $ 36

Terraguard (CT) $ 36

Thorn EMI
River Rescue (CT) $ 29

VIC Music Composer CT) $29

Automated Simulations

Rescue at fiigel(C) $ 20

Ricochet (C) $ 15

Monster Maze (CT) S 27

Sword ol Fargoal $ 27

Spectravision
Caveln(CT) $ 27
Number Crunch (CT) $ 27

Reaganomics(CT) $ 27

Tronix

Galactic Blitz (C) $ 17

Swarm(C) $ 20

Sidewinder (C) $ 20

HES Software
VIC Forth (CT) $45

HESMon(CT) $ 29

Turtle Graphics (CT) $ 29

HES Writer (CT) $ 29
AggressorlCT) $ 29

ShamusiCT) S 29

Protector (CT) S 33

Synthesound (Music Synthesizer)

(CT) $49

Skier (C) $ '5
Maze of Mikor(C) S 15

TankWars(C) S 15

Victrek(C) S 15

Pmball(C) $ '3
Simon(C) $ '3
Fuel Pirates (C) $ 13

PakBomber(C) $ 13

LaserBlitr(C) $ 15

TankTrap(C) % 15

Concentration (C) S13

Dam Bomber (C) $13

*** SPECIALS OF THE MONTH ***

SLAGH24K MEMORY BOARD — VIC 20 $ 145
VERBATIM DISKS (BOX) $ 27

HAYES SMARTMODEM 1200 $ 519

commodore

VIC20 $179

VIC 1530 Dalasette $ 59

VIC 1540 Disk Drive $299

VIC 1525 Graphics printer $309

VIC 1210 3K Memory Expander E 34

VIC 11108K Memory Expander $ 52

VIC 1111 16K Memory Expander $ 92

VIC 1011 RS232Terminal Interface .$ 43

VIC 1211 Super Expander S 52

VIC 1212 Programmers Aid Cartridge. $ 45

VIC i2i3Vicmon Machine Language

Monitor S 45

VL 102 Introduction to Basrc

Programming $ 21

VT 106A Recreation Pack S 45

VT 107 A Home Calculation Pack ...$ 45

VT 164 Programmable Character Set .$ 12

VIC 1600Vtcmodem $ 89

VIC 1311 Joystick $ 8

VIC 1312 Game Paddles S 16

VM Programmers Reference Guide. .5 14

VIC Software

Avenger $ 23

Superslot 5 23

Super Alien $ 23

Jupiter Lander $ 23
Draw Poker $ 23

Midnight Drive $ 23

Radar Rat Race $ 23

Raid on Forl Knox $ 23

Sargon II Chess $ 29

Super Smash S 23

Cosmic Cruncher 5 23

Gorf $ 29

Omega Race $ 29

Money Wars S 23

Menagerie $ 23
Cosmic Jailbreak ! $ 23

Clowns $ 23
Garden Wars $ 23

Sea Wolf S 23

Advenluceland $ 29

Pirate Cove S 29

Mission Impossible $ 29

The Count $ 29

Voodoo Castle S 29

The Sky is Falling S 23

Mole Attack S 23

Bingo Speed Math - $ 23

Home Babysitler $ 23

Visible Solar System $ 23

Personal Finance $ 29

WICO TRACKBALL $

WICO JOYSTICK $

WICO JOYSTICK DELUXE $

WICO FAMOUS RED BALL JOYSTICK $

CARDCO 6 SLOT EXPANSION MOTHER BOARD $
CARDCO 3 SLOT EXPANSION MOTHER BOARD $
CARDRITER LIGHT PEN {VIC 20) $

POINTMASTER JOYSTICK $

USI AMBER MONITOR (12") $

KIDSANDTHEVIC(BOOK) $

KIDS AND THE ATARI (BOOK) $

Computer Outlet
Park Place — Upper Level

1095 E. Twain — (702) 796-0296

Las Vegas, Nevada 89109

Call Toll Free 800-634-6766
We accept Major Credit Cards

Mon.-Fri.8 A.M.-6 P.M.

Sat. 9 A.M.-5 P.M.

49

23

26

24

79

39

29

15

169

18

18

United Microwave
Spiders of Mars (CT) $ 34

Meteor Run (CT) S 3d

Amok(C) $ 17

Alien Blitz (C) $ 17

Skymath(C) ...$ 12

Space Division (C) $ 12

"Super Hangman (C) $ 14
The Alien (C) $ 17

3DMaze(C) $ 12

Kosmic Kamikaze |C) $ 17

Sub Chase (C) $ 17

Amok(CT) $ 27

Renaissance (CT) $ 34

Alien Blitz (CT) $ 27

Cloud Burst (CT) $ 27

Satellites and Meteorites (CT) S 34

Outworld(CT) $ 34

The Computer Outlet is an

fc; associate ot The Computer

,-; Learning Center For Chil

dren. We are experts in

educational technology and can custom

ize educational software curriculums lor

school districts, individual schools, or lor

the child at home Please contact us

about your software and equipment re

quirements and leel tree to stop by our

school m Las Vegas.

We have one ot the world's largest

educational software inventories featur

ing our own Computer Learning Center

software.

Ten Little Robots IATAHI) . . $12 95
P'e.School Math (ATARI) $1996



cassette was very simple.

1. Open the cassette file for writing

2. While there are more birds to go onto the

list

2.1 Input a bird name

2.2 If the name does not have typos

2.2.1 Then write the name on the tape

file

2.2.2 Else request re-entering that bird

name

3. Close the file

We'd need to be able to make changes in the list

when the count results were being tabulated as

some unexpected birds would appear, and other

expected ones would not.

For creating the field form, however, this list

would be used directly. We wanted the complete

form to fit on one page for convenience in the

field. By reading the whole list into an array in

memory, then printing the list in two columns,

one from the beginning of the array and one from

the midpoint of the array, all the names fit on one
sheet.

There was even space for eight unexpected

birds to be noted on the bottom of the form. To

divide up the tally space, a row of dashes was

printed in front of each bird name. The procedure

was this:

1. Initialize array space for names

2. Initialize dash string to correct number of

dashes

3. Open name file

4. Read complete list into array

5. Close name file

6. Specify format to printer

7. While more copies of the form are needed

7.1 For number of birds from one to half of

total

7.1.1 Print dash string; bird name

(counter); dash string; bird name

(counter + halfnumber)

7.2 Print four lines of pairs of double-dash

strings

By using the formatting capability of the CBM

printer, it was easy to line up the strings in even

rows. This could have been done by padding the

name strings with blanks so they would be an

even length, as I did later in this project, doing

the report.

Processing The Results

After the day of the count we were ready to tabu

late the data that had been collected. The primary

subtasks of the tabulation and report writing pro

cess were these:

1. Get the bird list and edit it
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2. Input the numbers of species seen by party

3. Calculate the cross totals and species

counts

4. Print the report

5. Save the data for future use

Each of these would be divided further.

The list of names of expected birds was stored

on a cassette tape, but some of these birds had

not been found on the count day, while a few

unexpected others did appear. Using a simple

editing program, we read in the original list and

wrote out a new list of all the birds sighted on

that year's count. The procedure was this:

1. Initialize an array for the names

2. Open the master list file

3. Read names into the array

4. Close master list file

5. Open list file for this year

6. While not at end of list in array

6.1 Print next name on list for user

6.2 If a new name should be inserted

before next name

6.2.1 Then accept input of name to be

inserted

Write new name to year file

6.2.2 Else if next name should be kept

Then write name to year file

Move to next name

7. Close the file with this year's list

This procedure deletes birds not seen by simply

skipping over them and not writing them on the

current year list file.

The next step required entering the data on

sightings of each bird by each party. The input

mechanism I chose for this portion of the project

was the READ-DATA combination. With this

method, the data is specified in the program in

non-executable statements that look like this:

2001 DATA 5,0,4,14,6,3,9

They are read by an executable statement (READ)

elsewhere in the program. I think of this method

as attaching a data file onto the end of the program.

When using a PET, there is a very good reason

for doing this: the PET screen editor.

The built-in editor on Commodore computers

is very flexible and easy to use, not only for cor

recting typos, but also for duplicating lines or

parts of lines. I find that entering a lot of numerical

data is hard to do accurately, even when using a

number pad. If such data is being input interac

tively, the user must be asked to confirm each

item for correctness, making data entry very

boring.

Using the screen editor, however, makes it

relatively painless to get a complete set of correct



data via DATA lines within the program.

For this project, we needed the number of

birds of each species seen by each party. I used

one DATA statement for a set of three birds, with

the line numbers of the statements keying back to

the birds on the list. I then ran the program to

combine the names from the cassette file with the

data on the sightings.

1. Open name file

2. Initialize array for names

3. Read in names

4. Close name file

5. Open results file on cassette

6. For birds from 1 to end of list in array do

6.1 Read a set of data from the sequential

DATA statements

6.2 Get the next name from the array

6.3 Write the name plus the data to the

results file

7. Close results file

By now you have noticed that I write inter

mediate steps of my processing out to cassette

files frequently. This is not because I enjoy waiting

for the tape read and writes. It is my insurance

against radical loss. I am cautious enough about

my machine and the perfection of my programs

that I never want to get too far away from my last

plateau. Additionally, by dividing the total project

into chunks, each of the parts did not come up

against the size limitation of 8K memory, while a

program to do the complete project undoubtedly

would have.

Creating The Report

The next step was to actually process the data.

This cycle, I read each line of data including the

name from the cassette file and processed the

numbers in it. I then packed it into a string variable

and put it temporarily in an array. It was necessary

to do this in sections because the memory is in

sufficient to hold the complete set of data in the

array.

This was still quite convenient, though, be

cause we found that 25 lines of data, plus a head

ing, fit nicely on a page for the report. We pro

cessed it in units of this size, ending up with a

report with five pages of results (see the chart).

After each set of 25 was processed, we printed

the needed number of copies of that page of the

report, then proceeded to the next. The last page

was somewhat different because of the totals, but

the general process was this:

1. Open input file

2. Initialize

a) a string array of 25 elements

b) an eight-element array to read the data
into (seen)

Bird Count Results

COMMON LOON

ARCTIC LOON

RED-THROATED LOON

LOON SP.

RED-NECKED 5REBE

HORNED GREBE

EARED QREBE

WESTERN GREBE

PIED-BILLED GREBE

DBL-CRSTD CORMORANT

BRANDT'S CORMORANT

PELAGIC CORMORANT

GREAT BLUE HERON

GREEN HERON

GREAT EGRET

CATTLE EGRET

WHISTLING SWAN

GOOSE SP.

MALLARD

GADMALL

PINTAIL

GREEN-WNGD TEAL

AMERICAN WIGEON

RINS-NECKED DUCK

CANVASBACK

VELLOW-RMPD WARBLER

PALM WARBLER

HOUSE SPARROW

WESTERN NEADOWLARK

REDWINGED BLACKBIRD

BREWER'S BLACKBIRD

HOUSE FINCH

PINE 9I9KIN

AMERICAN GOLDFINCH

RED CROSSBILL

RUFOUS-SIDE TDWHEE

SAVANNAH SPARROW

OREGON JUNCO

WHITE-CRND SPARROW

BOLDN-CRND SPARRDW

FOX SPARRDW

LINCOLN'S SPARROW

SONG SPARROW

LAPLAND LDNQSPUR

SPECIES SEEN

1

- 0

- a

- l

- 0

- 0

- 15

- 2

- 6

- 0

- 2

- 0

- 0

- 3

- 0

- e

- i

- 0

- 0

- 2B

- a

- a

- b

- B

- 3

- 1

- 7b

- 1

- 25

- 20

- 0

- 3

- 1

- 16

- a

- 0

- 7

- 0

- 43

- 53

- 3

- 9

- 0

- 17

- 0

- 56

NUMBER

2

3

ei

0

40

0

2

0

2

7

12

0

14

2

0

0

a

0

20

a

b

28

10

0

a

0

34

0

0

0

0

0

0

0

0

0

2

0

13

0

0

A

0

11

0

34

TOTAL INDIVIDUALS 3EEN- 11944

SEEN

3

0

0

0

0

0

0

0

0

0

1

0

0

3

0

0

0

0

0

37

0

0

0

23

0

0

5

0

0

36

100

5

e

0

0

13

5

0

70

38

0

11

0

4

0

45

BV

4

0

1

4

IS

I

5

1

4

2

2

1

61

3

0

0

0

0

0

0

0

0

2

0

0

0

46

0

0

72

0

0

0

0

3

0

2

12

30

21

1

21

1

33

3

74

PARTY

5

0

0

3

0

a

e

0

0

i

l

a

0

i

0

i

2

1

0

0

0

0

0

0

0

0

1

0

0

12

b

13

0

0

0

0

1

0

36

13

0

0

0

t

0

38

6

1

1

1

0

1

2

0

2

14

1

0

B

1

1

1

0

0

0

0

0

0

0

t

10

2

650

0

20

0

0

40

6

5

S

0

1

0

53

10

0

4

0

9

0

61

TOTAL

4

2

9

SS

2

24

3

14

24

19

2

B3

13

1

2

3

1

20

63

6

2B

IB

33

13

3 -

812

1

45

140

106

61

IS

21

B

13

IB

12

26Z

135

4

49

1

77

3

US
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c) an eight-element array to count species

seen by party (count)

3. Create the heading strings

4. For the first hundred birds (four sets) do

4.1 For 25 data lines do

4.1.1 Read a data line (name and eight

numbers into seen (party))

4.1.2 For each of the eight parties

4.1.2.1 If bird seen by the party (not 0)

Then increment count (part) by 1

4.1.3 Sum numbers seen across the eight

parties

4.1.4 Make strings of the numbers seen

and the total

4.1.5 Build a string of the name, number

strings, total string

4.1.6 Place this output string in the

string array

4.1.7 Accumulate grand total of num

bers seen

4.2 For the number of copies of the report

needed

4.2.1 Print heading

4.2.2 Print the set of 25 output lines

4.3 Write the set of 25 output lines to a file

The process was repeated in a similar manner

for the last page. Here there were fewer data lines,

and at the bottom of that page, the total number

of species seen by each party and the grand total

of individuals and of species seen were printed.

When building the output string, the name

and number strings were padded with blanks,

effectively formatting the printed output. BASIC'S

string functions make this quite simple, and

storing in one string array again saves space in

memory.

Using these programs, we have been able to

get reports out to participants within a week of

the count. We have been pleased with the quality

and attractiveness of the reports, as well as appre

ciating the use of our personal computer to make

another hobby, birding, even more enjoyable. ©

PSST...HEY, SOFTWARE PIRATE!

So you think you re good, huh? So you think you

can crack anything ever protected on any disk,

anywhere. Ha! Then just try to decode the secret

message hidden on this disk. If you're the first to

do it, there's a S200 reward waitin for you at

Concom Enterprises' hideout. Feel lucky? Think

you're hot stuff? Go ahead. Try it...

THE FINAL CHALLENGE
For your 16K + Atari computer with 810 disk drive

S19.95 plus S2.00 postage and handling. Dealer inquiries

invited. CONCOM ENTERPRISES. 2626 W Touhy

Avenue. Chicago. IL 60645. USA.

Members of Concom Enterprises wiil be ;he sole judges

of who is the first to find the secret message. Aaron

Contorer. president.

SOFTWARE LOAN LIBRARY

Join our unique VIC-20 users club and gel

unlimited use of our extensive loan library of

major VIC-20 software. Borrow any program

for up to one month for only 10% of the list

price (plus shipping and handling).

TRY BEFORE YOU BUY

Software loan fee may be applied to later pur

chase if you want to keep a loaned program.

SPECIAL PRICES

Members also get a free subscription to

20/20, the VIC-20 newsletter, and special

purchase prices on all VIC-20 hardware and

software from our huge catalog featuring all

major producers. Membersnip fee only $1 5 to

join, plus $10 per year dues (total of $25 first

year). Call or write for detailed information.

Rt. 3 Box 309 A 52, Clinton, TN 37716

To Order Dial For Technical Assistance

615457-5068 615-584-0022
Afier 6 p Ti EST and Weekends

Visa and Mastercard Accepted

Commodore-64 Support Too!

COMMODORE USERS

Join the largest, active Commodore

users group in North America and get—

— Access to club library of over

3000 free programs.

— Informative club newsletter.

— The latest information about

the PET, CBM,VIC, Super-

PET and Commodore-64.

Send $20.00 {$30.00 overseas)

Associate Membership to:

for

Toronto Pet Users Group

P.O. Box 100, Station lS'

Toronto, Ontario, Canada M5M 4L6
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PRODUCTS FOR ATARI" 400/800

FROM ELCOMP

ATARI BASIC - Lurning by Using

An excellent book tor tfie beginner. Many short programs

and learning flierciws All important features of Ine ATARI

computeri sib described Iscreen drawings, special sounds.

key*, paddles, loystickj, special iiod screen rouiines. graphics.

sound applications, ocaki, pokes, and special stuff P Also

suogestions Wi niade that challenge you 10 change and write

program routines

Older #104 B7.95

Gimu for the ATARI Computer

This book OesaiOes achanced programming techniques like

player-missile graphics and use of the hardware-registers.

Contains many ready lo run programs in BASIC and one

called GUNFlGHT m machine language

Ort»,.#162 B7-85

Progremming in 6502 Mjchin. Ljnpitg* on your PET+CBM

2 complete E cU id r/Assemblers (Source code 3 he«dump t

description plus a powerful machine language monitor

(HeiOumpl ).

Order #166 £19.95

How to program your ATARI in 6502 miclum languge

Introduction to mtchin* Imguage for tfw BASIC programmer

Order #169 B9.95

SOFTWARE IN BASIC FOR ATARI

Invoice Writing (or Small Butinets

This program makes writing invoices easy. Store youi

products in DATA statements with order-number,

description, and price. The program later retrives the

description and price matching to the entered order-

number. The shipping cost and the discount may be

calculated automatically depending on the quantity

ordered or entered manually. The description to the

program tells you how to change the program and

adaot it lo your own needs. Comes with a couple of

invoice forms to write your first invoice! on to it.

Order #7201 cassette venion $29.95

Order #7200 disk version S39.95

Mailing Lin

This menu driven program allows the small business

man to keep track of vendors and customers. You can

search for a name or address of a certain town or for

an address with a certain note. 50 addresses are put

into one file.

Order#7212 cassette umion S19.95

Order #7213 diikveriion S24.9S

Inventory Control

This program is menu driven. It gives you the

following options: read/store data, define items,

entry editing, inventory maintenance (incoming'

outgoingi, reports. The products are stored with

inventory number, manufacturer, reorder level,

present level, code number, description.

Order #7214 cassette venion 219.95

Order #7215 disk version 324.95

Programs from Book # 164

The programs from book no. 164 on cassette. (Book

included)

Order #7100 S29.00

Game Package

Games on cassette. IBomber, tennis, smart, cannon

fodder, etc.)

Order#7216 $9.95

Microcomputer Hardware

Handbook (B45 pages!

Descriptions, pinouts and

sdbc locations of the

gsi oopular micropro-

ffssors and support

:nip].

A MUST for trio hara-

■vare buff.

Ord«-No. 29

B 14.95

Care and Feeding of the Commodore PET

Eight chapters exploring PET hardware. Includes

repair and interfacing information. Programming

tricks and schematics.

Order #150 J9.95

Payment: check, money order, VISA, ft ASTER-

CHARGE, Euroscheck.

Orders from outside USA. add 15% ship ling. CA

residents add 6.5% tax

'ATARI is a registered trademark ol ATARI Inc.

'VIC-20 is a registered trademark of Commc dore

SOFTWARE IN MACHINE LANGUAGE fw ATARI

ATMONA-1

Thii is a machine language monitor that provides you

with the most important commands for programming

in machine language. Disassemble, dump (hex and

ASCII), change memory location, block transfer, fill

memory block, save and load machine-langjage pro

grams, start programs. Printer option via ttiree

different interfaces,

Order#7022 cassette version S19.95

Order #7023 ditk venion 124.95

Order #7024 cartridge version 859,00

ATMONA-2

This is a tracer (debugger) that lets you explore the

ATARI RAM/ROM area. You can stop at previously

selected address, opcode, or operand. Also very

valuable in understanding the microprocessor. At

each stop, all registers of the CPU may be changed.

Includes ATMONA-1.

Order #7049 cauatta version $49.95
Order #7050 disk version 854.00

ATMAS

Macro-Assembler for ATARI-800/48k. One of the

most powerful editor assemblers on the market.

Versatile editor with scrolling. Up to 17k of source-

Code. Very fast, translates 5k source-code in about 5

seconds. Source code can be saved on disk or cassette.

(Includes ATMONA-1)

Order #7099 disk venion (89.00

Order #7999 cartridge venion 8129.00

ATAS

Same as ATMAS but without macro-capability.

Cassette-based.

Order #7098 32k RAM S49.95

Order #7998 48k RAM 849.9S

ATEXT-1

This wordprocessor is an excellent buy for your

money. It features screen oriented editing, scrolling,

string search (even nested), left and right margin

justification. Over 30 commands. Text can be saved

on disk or cassette.

Order#7210 cassette version 829.95

Order #7216 disk version S34.95
Order #7217 cartridge venion S89.00

GUNFlGHT

This game (8k machine-language! needs two joysticks.

Animation and sound. Two cowboys fight against

each other. Comes on a bootable cassette.

Order #7207 819.95

FORTH for the ATARI

FORTH from Elcomp Publishing, Inc. is an extended

Fig-Forth-version, Editor and I/O package included.

Utility package includes decompiler, sector copy,Hex-

dump (ASCII), ATARI Filehandling, total graphic

and sound, joystick program and player missile.

Extremely powerful I

Order #7055 dilk S39.95

Floating point package with trigonometric functions

(0 - 90°).

Order =7230 ditk S29.95

LMrn-FORTH from Elcomp Publishing, Inc.

A subset of Fig-Forth for the beginner. On disk

(32k RAM) or on cassette (16k RAM).

Order #7053 S19.95

Expansion boards for ihe APPLE II

The Cuitom Appl* »

A complete guide lo custom

Apple Software und Hardwa

OnJ.rNo.6B0 «4.S5

We also itoct the boaros which are

used in the Book "Trie Custom

Applu " Ibarubords)

6522 I/O Board No. 60S 139.00

EPROM Burnai No. 607 (49.00

8K EPROM/RAM Board

No. 609 129.00

Prototyping board for tris
Apple II No. 604 J29.00

Slot repeattr l»*rd for the Appl. II No. 606 149.00

Order iwn huardt and oet (he cook frna ■

COMING SOON I ORDER NOW !

A Look in the fulur* with your ATARI

lAsrrology ana how io ao yrjui own horoscope on the
ATARI BOO. Oid.r No. 171 Sg.95

FORTH on the ATARI - Learning by Uiing

Ord*r No. 170 B7.95

ELCOMP PUBLISHING, INC

53 Redrock Lane

Pomona, CA 91766

Phone: (714)623 8314

Software

lor

ATARI

VIC-20

0SI

SINCLAIR

TIMEX

Hardware - ADD-ONS for ATARI

[printer interface
This construction article comes with printed circuit

board and software. You can use the EPSON printer

without the ATARI printer interface. (Works with

gameports3 and 4).

Order #7211 S19-95

RS-232 Interface for your ATARI 400/800
Software with connector and construction article.

Order #7291 S19.95

EPROM BURNER for ATARI 400/600
Works with gameports. No additional power supply

needed. Comes compl. assembled with software

(2716,2732,2532).

Order #7042 S179.00

EPROM BURNER for ATARI 400/800 KIT

Printed circuit board incl. Software and extensive

construction article.

Order #7292 »49.00

EPROM BOARD (CARTRIDGE)
Holds two 4k EPROMs (2532). EPROMs not included.

Order #7043 «29.9S

EPROM BOARD KIT

Same as above but bare board only with description.

Orctar#7224 S14.95

ATARI, VIC-20, Sinclair, Timex and OSI

New - for your ATARI 400/800

Astrology and Biorythm for ATARI (can. or disk].]

Order#7223 S29.95|
Birth control with the ATARI (Knaus Oginol

Order #7222 cass. or disk 829.951

Book! + Software for VIC-20 (require* 3k BAM Exp.)

#4870 Wordprocassor for VIC-20, 8k RAM 819.95
#4883 Mailing List for VIC-20, 16k RAM 814.95
#141 TricksforVICs-TheVICstoryProgr. 89.95

#4880 TICTACVIC 89,95
#4881 GAMEPACK I (3 Games} S14.95

#4885 Dual Joystick Instruction 89.951
INPUT/OUTPUT Programming with your VIC

Order #4886 89.95

#4896 Miniassembler for VIC-20 319.95

#4861 Tennis, Squash. Break S9.95

#4894 RunfillforVIC 89.95

Universal Experimenter Board for the VIC-20

(Save money with this great board). This board

plugs right into the expansion slot of the VIC-20.

The board contains a large prototyping area for your |
own circuit design and expansion. The construction

article shows you how to buii-J yrrur own 3k RAM

expander and ROM-board.

Order #4844 SI 8.95

Software for SINCLAIR ZX-81 and TIMEX 1000

#2399 Machine Language Monitor S9.95I

#2398 Mailing List 819.95

Programming in BASIC and machine language with

the ZX-81 182) or TIMEX 1000.

Order#140 (book) ... .- ;

Book) for OSI

# 157 The First Book of Ohio 87.951
# 158 The Second Book of Ohio 87.95
#159 The Third Book of Ohio 87.95

#160 The Fourth Book of Ohio 87.95
#161 The Fifth Book of Ohio 87.95

# 151 8K Microsoft BASIC Ref. Man. 89.95

#152 Expansion Handbook for 6502 and 6802 S9.95
#153 Microcomputer Appl. Notes S9.95 |

Complox Sound Generation

New revised applications manual for the Texas I

Instruments SN 76477 Complex Sound Generator
Order#154 1
Small Business Programs Order #156

Complete listings for the business user. Inventory,

Invoice Writing, Mailing List and much more. Intro-
j duction to Business Applications. 814.90



High Resolution Turtle Graphics
Connecting The Strobe Pen Plotter To Apple Turtle PILOT

David D Thornbirg, Associate Editor

There comes a time when most users of turtle

graphics wish they could get higher resolution

pictures than those shown on the display screen.

The easiest way to accomplish this is to connect

the computer to a graphic pen plotter. Pen plotters

have been available for many years, but it is only

recently that their cost has dropped to the point

that they are affordable to home computer users.

Of the various low-price plotters, the Strobe
Model 100 has a price of under S800 (including

Apple interface card and software), and has a

resolution of 0.002 inches in both axes. It uses

inexpensive fine-point pens from the corner

drugstore, and plots on plain 8V2 x 11 paper. With

special pens, it can also plot directly onto plastic

sheets for overhead transparencies.

While Strobe provides several application

packages for various business and other graphic

applications, the plotter can also be interfaced to

any program written in Applesoft BASIC. In order

to use the plotter with your own programs, you

must first load the printer driver program (sup

plied). Since this program resides just above mem

ory location 35071 and is executed with the

Applesoft CALL command, I have not found a

way to use this plotter directly from Logo. Anyone

who has solved this problem is invited to write

about it!

Modify PILOT

Devout turtlers need not feel depressed, however,

since the Turtle PILOT language by Alan Poole

(published in the September 1982 issue of COM

PUTE!) is written in Applesoft.

This language system consists of two pro

grams - an editor for creating PILOT listings, and

a translator that converts the PILOT program to

Applesoft and appends the necessary BASIC

utilities needed to make everything work prop

erly. To interface the plotter to the language, one

needs only to modify two subroutines and add

one new subroutine to the translator program. To

keep these programs clear, I will show only the

changes that are to be made in the program pub

lished in Poole's original article. If you used dif

ferent line numbers in your version, in order to

see where you should put them you will have to

compare these changes with the original listing.

The modifications to the translator perform
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three tasks:

1. We must load the plotter driver routine

and initialize the system. Since the routine

starting at line 50000 is used at the beginning

of every translated program, this is where we
will add these tasks.

2. We must add plotter commands after the

screen drawing commands so that our plotted
image will appear at the same time it is being

drawn on the screen. The screen drawing

routine begins at line 55000, so this is where

we will make these changes.

3. Finally, we need to add a routine that scales

the plot commands for the paper size and

plotter resolution, sets the pen in the up or

down position as appropriate, and ships this
assemblage of data to the plotter for execu

tion. We will create this routine starting at

line 56000.

Because all the changes are in that portion of

the translator appended to each translated pro

gram, only one tiny change needs to be made in

the PILOT programs themselves. As im

plemented, the command G:GOTO x,y will only

be executed when the next G:DRAW command is

given. If you are moving the turtle to a new loction

X,Y with the pen up, you can execute this on the

plotter with the sequence:

G:PEN UP;GOTO X,Y;DRAW 0;PEN DOWN

The function of the DRAW 0 command is to force

the plotter to carry this motion out before setting

the pen down.

Except for the small inconvenience of adding

the extra DRAW 0 commands after each GOTO,

any of your existing PILOT turtle graphics pro

grams will run on the plotter as soon as they have

been re-translated. I recommend using the original

translator for making sure the picture fits on the

screen and otherwise does what you want. Once

this is done, you can use the modified translator

(called, for example, TRANSPLOT) to generate

the BASIC program that will both draw pictures

on the display and plot them on the plotter at the

same time.

To try out the plotter, I entered the following

PILOT program:

"SQUIRAL



G: CREAL

C:A = O

*LABEL

G:DRAW A

G:TURN 91

C:A = A + 1

J(A<100):*LABEL

E:

When this was translated and run, I was able to

get a beautiful squiral pattern that was devoid of

the jaggies one gets with a raster display screen.

As you create pictures of your own, you will

want to change pen colors every so often in the

middle of a drawing. An easy way to do this is to

use the following procedure when you want to

change colors:

*QUERY

T:CHANGE PEN AND PRESS RETURN

A:

E:

This will stop the execution of the program while

you change pens. When you are ready to start

plotting again, just press RETURN.

The following figures are but a small indica

tion of the pleasures that await those of you who

want to increase the resolution of your turtle

graphics.

The changes to be made in the Translator program

of Apple Turtle PILOT include:

1. Set up procedure:

50000 PRINT CHRS(4);"BLOAD PLOT1.8"

50002 HIMEM: 35071

50004 CALL 35081

50006 DIM Q$(25),QS(31)

50008 QP = 1:QX = 0:QY=0:GOSUB56000:QP = 0

2. Modify drawing routine:

55004 GOSUB 56000

55045 IF QP = 1 THEN GOSUB 56000

55060 HPLOT TO QX +139.0005, -QY + 80.0005:

GOSUB 56000

55070 RETURN

3. Add plotter routine:

56000 XI = 20*(QX + 137.5):YI = 20*(QY +106.25):

56010

56020

56030

56040

56050

56060

56070

56080

56090

56100

56110

56120

56130

56140

IF XK0 THEN XI = XI + 65536

IX% = XI/256

POKE 35085,IX%

IX% =XI-IX%*256

POKE 35084,IX%

IF YI<0 THEN YI = YI + 65536

IY%=YI/256

POKE 35087,IY%

IY% = YI-IY%*256

POKE 35086,IY%

IF P%<0 THEN P% = P% +255

POKE 35088,P%

CALL 35072

RETURN

Note: If you are extremely picky about plotting

accuracy, add the line:

56005 XI = Xri.0007506:YI = YI*1.0198781

Any disk that contains programs generated with

Transplol also needs to have a copy of the Strobe

program Plotl.8. To copy this program to your

disk, place any Strobe disk in your Apple and

enter:

BLOAD PLOT1.8

Next, insert your program disk and enter:

BSAVE PLOT1.8A$8900,L$6E0

*IBM-PC **TRS 80-11 ***ATARI
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REVIEWS

Apple Educational Games
Sheila Cory, Chapel Hill, NC

If you are either a teacher or a

parent of young children and

have access to an Apple II +

computer with 48K and a disk

drive, there is some software

available that you should know

about. Produced by The Learn

ing Company, it's specifically

designed for preschool and

elementary-school youngsters.

This review covers three

packages of programs. The first,

Juggles' Rainbow, is designed for

children aged three to six. The

second, Bumble Games, is for

ages four to ten, and the third,

Bumble Plot, eight to thirteen. All

three packages are well designed,

and the sequence of the material

progresses logically.

Juggles' Rainbow

juggles' Rainbow is a welcome

addition to the small amount of

good software for the preschool,

kindergarten, and first grade

set. Frequently, teachers of very

young children are left out when

computers are discussed in fac

ulty meetings or workshops,

and feel that there's not much

that can be done with the com

puter for children who don't yet

have reading skills. It takes great

sensitivity to the particular qual

ities of children of this age to

produce software that is inter

esting, challenging without

being too difficult, and educa

tionally sound, juggles' Rainbow

shows this sensitivity.

juggles' Rainbow consists of

three programs for children, and

one program for teachers or par-
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ents. The children's programs

are Juggles' Rainbow (the name

is used for the entire package

and for one of the programs with

in the package), Juggles' But

terfly, and Juggles' Windmill.

The adults' program, called The

Big Question Mark, allows the

setting of options such as

whether sound should be in

cluded in the program, whether

the child should be given picture

and word or just word clues,

and gives instructions for di

viding the keyboard into halves

and quarters for some of the

exercises.

Juggles' Rainbow is de

signed to reinforce the teaching

of the concepts of above and below.

The program divides the

keyboard into an upper and a

lower section with a blue strip of

cardboard that is provided with

the diskette. A blue line appears

on the screen. Children find that

when they depress a key below

the keyboard divider, a colorful

vertical line appears below the

blue screen line, and when a key

is depressed above the keyboard

divider, a colorful line appears

above the screen line.

The next segment of this

program prompts the user to

depress keys above and below

the keyboard divider to color in

outlined bars above and below

the blue screen line. The third

segment allows the child to apply

his skill with above and below to

create a colorful rainbow.

Juggles' Butterfly reinforces

the concepts of left and right.

Again the keyboard is divided

with a provided blue strip, but

this time the division is in a ver

tical direction, creating a left and

right section of the keyboard.

The program works basically the

same way as Juggles' Rainbow,

but the final segment allows the

child to create a marvelous but

terfly by applying color to the

right and left sides of the but

terfly body as keys to the right

or left of the keyboard divider are

depressed.

Juggles' Windmill takes the

learning one step further by

having the child depress keys

above (or below) the horizontal

keyboard divider and to the left

(or right) of the vertical divider.

The culmination of this activity

is the creation of a windmill that

would delight a very young

child.

Luring our four-year-old

visitor, Christopher, away from

his LEGO project to try out these

programs was difficult, but they

quickly absorbed him. This was

not only his first opportunity to

use the programs, but was also

his first time using a computer.

A good deal of adult guidance

was needed to help him figure

out what he was supposed to

do, and to extend the learning.

This program could make ideal

use of a classroom volunteer or

older child whose role would be

to talk through the concepts,

exclaim over the results, and

guide the discoveries made using

the computer.

One problem Christopher

had was keeping the cardboard

keyboard dividers in place. I

recommend that a piece of heavy

blue yarn be used instead of the

cardboard. The yarn could be



placed between the second and

third rows of the keyboard,

rather than over the third row as

suggested in the manual, and

the yarn could be securely taped

in place at each end. A similar

procedure could be used for the

vertical keyboard divider. Chris

topher's interest in the activity

lasted about ten minutes, giving

him time to get through Juggles'

Rainbow and begin Juggles' But

terfly. His enjoyment of the ac

tivity was evident when he asked

me if he could play the rainbow

game again before he went

home.

Bumble Games

Bumble Games introduces the

delightful Bumble, who is the

central character in all of the

programs in Bumble Games and

Bumble Plot. The learning objec

tive in Bumble Games is to teach

the graphing of positive num

bers. Some of the concepts

covered are also covered in the

MECC (Minnesota Educational

Computing Consortium) game

of Hurkle. The Bumble Games

diskette contains six programs,

each one progressively more

sophisticated. The sequence is

excellent, extending the learning

by a small degree with each suc

cessive game.

The program Find Your

Number begins the sequence by

giving practice in finding a

number between zero and five

that Bumble has secretly chosen.

The child is shown a horizontal

or a vertical number line with

the numbers zero to five on it,

and makes a guess. Bumble re

sponds with a left or right arrow

in the case of a horizontal

number line, and an up or down

arrow in the case of a vertical

number line, indicating whether

the next number guessed should

be more or less than the present

guess. The horizontal and verti

cal number lines begin preparing

children for an X and Y axis that

they'll see in a later program.

When the number is guessed,

the child gets a colorful display

of the number, accompanied by

tones representing the number.

If two children want to play this

game, Bumble will select two

numbers.

Find the Bumble introduces

a four-by-four grid, cleverly dif

ferentiating the X and Y axes by

labeling one with letters and one

with numbers. Bumble hides in

one of the boxes formed by the

grid, and the child must find

Bumble by naming the coordi

nates of his box. Bumble is very

helpful, telling the child to pick

bigger or smaller numbers for

the Y axis, and letters to the left

or to the right for the X axis.

When Bumble is found, his

friendly, bigger-than-Iife image

appears on the screen.

Butterfly Hunt has Bumble

out searching for his lost but

terfly. This game works very

much like Find the Bumble, but

a slightly larger grid prepares

the child for the next game, Visit

From Space.

Visit From Space introduces

the idea that the intersection of

two lines in a grid can be named

by using a number on the bottom

of the grid and one at the side.

In this game, both X and Y axes

are labeled with numbers. The

object of the game is for the child

to find Bumble's cousin who has

flown in from outer space and is

hiding in his spaceship some

where on the grid. Very clear

graphic and written clues help

the child learn to locate exactly

the intersection he wants to

guess. When the spaceship is

finally found, it zooms across

the screen, making appropriate

outer-space noises!

Tic Tac Toe is a game for

two players, similar to the more

conventional tic tac toe. The idea

is for the child to get four markers

in a horizontal, vertical, or

diagonal line before his or her

opponent does. The game screen

consists of a five-by-five grid,

and a marker is placed by naming

the coordinates of the desired

position.

The board is somewhat con-

Jointhe
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fusing to the beginning player; it

would be helpful for the teacher

to make a similar board on a

transparency and use the over

head projector to play the game

a few times with the whole class

before children begin to play the

game on the computer. The game

does give excellent practice in

naming points on a grid. It is

just different enough from tic tac

toe to be interesting.

Bumble Dots extends the

grid to ten-by-ten. In this game,

Bumble helps the child draw

dot-to-dot pictures. A dot ap

pears on the grid, and the child

is asked to name it. When the

first dot is successfully named, a

second dot appears, and when

that is successfully named, a line

is drawn to connect the dots.

This procedure continues until a

whole picture is drawn.

The child can also make his

own picture by naming coordi

nates for Bumble to connect.

Bumble first asks the child how

many dots will be in his picture.

Since this is difficult for a child

to ascertain in advance, it would

be helpful if the teacher had the

children first draw a picture

using three to nine dots on a

piece of graph paper, and then

bring that picture to the com

puter when their turn comes.

Children would then be all set to

answer Bumble's question about

the number of dots needed for

the picture. The Learning Com

pany, in developing this pro

gram, recognized the fact that

generations of children have

loved dot-to-dot pictures, and

that a natural progression of

learning can take place by tap

ping into this love.

Bumble Plot

Bumble Plot extends the learning

about grids to include negative

numbers. It consists of five pro

grams, again carefully sequenced

to take the child comfortably

through the steps culminating

with naming points on a ten-by-

ten grid where negative numbers

are used and the 0,0 point is in
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the middle. The sequence starts

with Trap and Guess, where the

child tries to trap Bumble's secret

number on a minus three to plus

three horizontal or vertical

number line. Bumblcbug has

Bumble hopping around on a

grid; the object is to set traps for

him to jump into! In Hidden

Treasure, the child searches for

invisible treasures on a ten-by-

ten grid with negative numbers.

I found a ship's anchor, a dia

mond ring, a friendly octopus,

and a golden crown! Children

would enjoy a worksheet where

they could show what they

found and where they found it

when they played the game.

These worksheets could be dis

played on the bulletin board

above the computer.

Bumble Art is similar to

Bumble Dots, but contains nega

tive numbers in the grid. The

most action-packed game of the

series is Roadblock. The object

of this game is to build

roadblocks to surround the bank

robber before he gets away. This,

of course, all takes place on a

minus-five by plus-five grid,

providing wonderful practice in

the skills that have been de

veloped through all of the other

games.

All three of the packages

reviewed here share some very

positive qualities. They all con

tain excellent graphics; they use

sound appropriately to enhance

the learning or entertainment

value of the program, and sound

can be turned off if it provides a

distraction in the classroom. The

programs are very user friendly,

take all kinds of input without

bombing, give the user excellent

prompts, and have very carefully

formatted screen displays.

Manuals are well illustrated

and appealing. Each one gives

instructions on how to load the

diskette and a little information

about each program. It would

have been very useful to have

included suggestions for

teachers about things to talk

about before each program, and

appropriate worksheets for

follow-up activities.

The company will send you

a set of activity cards for free

when you send back the owner

registration card. This card also

entitles you to purchase a backup

diskette for $12. No teacher

should ever use software in the

classroom without having a back

up diskette.

I suspect that schools that

purchase software from The

Learning Company will have a

new little character joining

Snoopy and The Cat In The Hat

in adorning their bulletin boards.

Bumble has great personal ap

peal and represents software

that is both educationally sound

and fun to use.

Juggles' Rainbow ($45)

Bumble Games ($60)

Bumble Plot ($60)

The Learning Co.

4370 Alpine Road

Portola Valley, CA 94025 ©

PROMQUEEN
(VIC-20 Hardware)
Harvey B. Herman, Associate Editor

The hardware reviewed here

will be of interest to a select

group of COMPUTE! readers. If

you own a VIC and have the need

to "burn EPROMs," you should

consider this cartridge. On the

other hand, if you are completely

befuddled by the previous sen

tence, go to the next article; save

$200.

I was excited when I received

the PROMQUEEN for review, as

it was just what I needed. Several

pieces of computer-related equip

ment which I use daily contain

EPROMs (Erasable Programmable

Read Only Memory chips). What

would I do if one failed and I had

no way to replace it? The PROM

QUEEN promised to solve this

potential problem, even for one

like myself, who had never pro

grammed an EPROM before.

It is misleading to think of

the PROMQUEEN exclusively as



hardware. What is visible, of

course, is a cartridge (hardware),

which plugs into the memory

expansion port of the VIC. But it

also comes with essential software

(actually firmware on EPROM)

without which the hardware

would be useless. A 25-page in

struction manual is included as

well.

The major function of this

product is to allow the user to

conveniently burn EPROMs. That

is, data is to be stored into an

erased EPROM so that it will be

there the next day even after

power has been turned off. This

data can be copied from a previ

ously programmed EPROM or

typed in from scratch using the

monitor program provided.

I was a little apprehensive on

my maiden EPROM burning ses

sion. First, an EPROM had to be

erased. No problem here. I used a

shortwave ultraviolet mineral

lamp (2537 A wavelength). The

shortest erase time I tried was 40

minutes. If you don't have one of

these lying around, there are sev

eral advertised units which should

be satisfactory.

Next, I attempted a copy of

the EPROM Hexkit program

which comes with the PROM-

QUEEN. The instructions were

somewhat confusing. It was not

immediately clear that there is

both RAM and ROM memory in

the package and that you have

the option of moving these

around by switches. The ROM

memory is only there if an

EPROM is plugged into the ex

ternal socket. However, I was

using a preliminary manual. The

manufacturer promises that an

improved manual will be avail

able shortly.

The burning of an EPROM is

actually easy once you know what

you are doing. The procedure is:

1. Insert the Hexkit EPROM in

the zero insertion force socket

(ZIF).

2. Set the switches correctly.

3. Transfer the program to the

VIC RAM with a SYS call.

4. Insert the EPROM to be

copied.

5. Transfer the EPROM data to

the PROMQUEEN RAM using

the transfer function of Hexkit.

6. Insert the erased EPROM (2716,

2732 or 2732A - a 2532 will not

work).

7. Use the burn function of Hexkit.

The software first checks for a

properly erased EPROM and later

verifies the burn. After several

false starts, I had successfully

burned my first EPROM.

I have not described all of

the features of the PROM

QUEEN. The Hexkit program

has many other features in addi

tion to the burn function. It also

uses color effectively: red screen

when burning, for example. The

hardware has lights (LEDs)

which minimize the chance of

error. It can also be used to emu

late a ROM when working with

other computers.

As with most equipment, I

can cite good and bad features.

The cartridge is well-constructed

and easy to use once you know

how. However, the version I

tested included confusing direc

tions and it is priced at more

than twice what a similar system

for the PET goes for. Neverthe

less, if you need an EPROM

burner and already own a VIC,

this could be the best way to get

one.

PROMQUEEN

Gloucester Computer Bus Co.

6 Brooks Road

Gloucester, MA 01930

$199 ©

To receive

additional

information

from advertisers

in this issue,

use the handy

reader service cards

in the back

of the magazine
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Preppie! For Atari
Mike Kinnamon, Stillwater, OK

Look out, Star Raiders1. Move

i over, Pac-Man\ Preppie! is

here. It is time to return from pa

trolling the deep fringes of space

and reduce your gluttonous in

take of caloric maze candies.

Now you can work off those

extra pounds and breathe clean

fresh air right here on Earth at

your local golf course retrieving

golf balls.

Preppie!, an arcade game for

one or two players, embodies all

the arcade game characteristics

that take a player beyond mere

enjoyment to truly enthusiastic

excitement. The author, Russ

Wetmore, is to be highly com

mended for the thoroughness

and detail of his programming

efforts. This program easily

ranks among the best games to

appear for the Atari computer to

date.

Superb Graphics

Preppie! fully exploits the Atari

graphics capabilities. I have seen

no other game use as many dif

ferent colors as this one. The

detail given the objects is superb.

The golf carts have steering

wheels and bumpers. The treads

of the bulldozers rotate. The

alligators have wrinkled skin

and sharp, white teeth. The logs

display growth rings and peeling

bark. The frog extends his limbs

when leaping. Preppie's knees

flex when he jumps. He even

has the obligatory knit emblem

on his shirt. The blades of the

lawnmowers rotate. Even the

title page and Scoreboard are

unique. Add all these details

together, and you get a graphics

display that commands every

one's attention.

As if graphics weren't

enough, there is some fine music

as well. As your Preppie moves,
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a bell rings to indicate passage

from one line to the next and

increases in your score. Should

your Preppie be mauled by a

marauding mower or poisoned

by the infamous frog, a short

funeral march is played. Falling

into the water elicits yet another

sound, as does retrieving or re

turning a golf ball from the

rough.

Deadly Water Hazards
Enough aesthetics. How do you

play Preppie!? The object of the

game is to maneuver your Prep

pie across the fairway and the

treacherous river into the rough,

retrieving golf balls and re

turning them safely to the

greens. You begin play by select

ing one or two players. If two

are playing, you have the option

of using one or two joysticks.

Now press the START key and

begin the fun.

You start with three Prep

pies. Your journey is fraught

with many dangers. You must

negotiate a path that avoids con

tact with speeding golf carts,

razor-sharp lawnmowers, killer

bulldozers, and a poisonous

frog. Then you must ford the

river using moving boats, logs,

and alligators as stepping stones.

Should you survive to this point,

you will find yourself in the

rough, where most of the golf

balls will appear. Pick up a golf

ball, but be careful you don't fall

into a water hole.

Now you must make your

way back to the green via the

same mobile hazards as before.

Upon retrieving all the golf balls

on the green, you will be ad

vanced to the next higher level

and will increase your score ac

cording to the amount of time

increments remaining on the

timer bar. Should the timer ex

pire before you complete your

mission, you lose a Preppie and

must repeat the level you are on.

There are ten levels of play

in Preppie!. You may start the

game at level one or choose a

higher level up to nine by pres

sing the appropriate number on

your keyboard before hitting the

START key. Each successively

higher level increases the speed

of the hazards. At certain levels
you will be confronted with new

hazards or an increase in the

number of golf balls, up to four.

Level ten can be reached only

after you have successfully com

pleted level nine. An extra Prep

pie is awarded when you reach a

score of 8000.

Be sure to take the time to

read the short story at the front

of the instruction book. It gives

you an uproariously entertaining

and irreverent view of what a

Preppie is.

The most surprising aspect

of Preppie! is that Adventure

International is the marketer of

the program. Al, famous for its

excellent text and graphics ad

venture programs, makes its

first excursion into the world of

arcade gaming with Preppie!.

The disk version contains a

high-resolution picture not

found on the tape version at the

opening of the game. Disk users

are offered a chance to purchase

a back-up copy for $3.99.

If you are looking for a game

that will please all ages, Preppie!

is it. I have used this game in my

school classrooms with kids

ranging in age from five to thir

teen, and they all loved to play

it. It has replaced Pac-Man as

their favorite game. Get Preppie!.

It will entertain the kids and

impress your friends.

Preppie!

Adventure International

Box 3435

Lon^zvood, FL 32750

l6KTape

32K Disk

$29.95 ©



ATARI PRICE WAR APPLE
WE WILL NOT BE UNDERSOLD

ATARI HARDWARE ■' ATARI SOFTWARE !i APPLE SOFTWARE

JR 800 48K
ATARi 619-95

810 Disk Drive 41995

400 16K 259s5

400 48K 409"

850 Interface 15595

410 Program Recorder 7195

INTEC RAM BOARDS

(Lifetime Warranty}

16K 800 44^

32K 400/800 6495

48K400 14495

PRINTERS

Epson MX80FT 479«

Epson MX100 66995

NEC 8023AC 459s5

Cable for 850 to printer 29s5

PERCOM DISK DRIVES

Atari 1st Drive 579s5

Atari 2nd Drive 359s5

BOOKS

Your ATARI Computer 1495

ATARI Games S Recreation 1195

BLANK DISKS 51/4"S.S.,S.D.

Elephant Box of 10 21«

Verbatim Box of 10 29"

JOYSTICKS

Wicof/ Year Warranty)

Red Ball 2495

TrackBall 4995

12 Foot Extension Cord 845

ATARI, INC.

Pacman Cart 29s5
Centipede Cart 29s5

Educator 11995

Programmer 5495

Entertainer B935

BRODERBUND

Choplifter 48KD 2495

David's Midnight Magic 48KD 2495

Star Blazer 32KD 22s5

COSMI

Crypts of Plumbous 16KC 795

16KD 12*

Spider Invasion 16KC 1035

16KD 1595

DATASOFT

Text Wizard 32KD 69s5

Spell Wizard 48KD 5595

O'Riley's Mine 16KD/C 2495

Fathoms Forty 16KD/C 2495

Rosen's Brigade 16K D/C 2495

Sands of Egypt 16KD 2795

Canyon Climber 16KD/C 2195

Shooting Arcade 16K0/C 21«

DONT ASK SOFTWARE

S.A.M. (Software Automatic Mouth) 8KD 4195

INFOCOM

Zork I or II 32KD 2795

Deadline 32KD 3495

ON-LINE

Frogger C/D 2495

Ultima ID 2795

ROKLAN

Gorf D 27^

Wizard of Wor 32KD 2795

SIRIUS
Sneakers 48KD 2195

Bandits 48KD 24"

Way Out 48KD 27"

SYNAPSE

File Manager + 40K0 69"

Claim Jumper C/D 2495

Apocalypse C/D 2495

Picknick Paranoia C/D 2495

Raptillian C/D 2495

BRODERBUND

Arcade Machine 4195

David's Midnight Magic 24"

Choplifter 24"

Star Blazer , 22«

Track Attack 21"

Payroll 274"

General Ledger W/Payables 34495

General Ledger W/Receivables 344"

Sea Fox 21"

Hard Hat Noah 2195

ON-LINE

Cranston Manor 2495

Crossfire 21"

The Dictionary 69"

Mission Asteroid 15"

Screenwriter II 89s5

Frogger 24"

Pest Patrol 2195
Lunar Leeper 21"

Screenwriter Professional 139"

SIRIUS

WayOut 27"

Free Fall 21"

Bandits 24"

Borg 21"

Sneakers 2195

Joy Port 54"

MISC.
Bookeeper Master 62"

Bookeeper Check Writer 27"

Visicalc 3.3 174"

Visifile 174"

Financial Partner ...- 174"

Zork I or II 27"

Wordstar 259"

Data Star 219"

HARDWARE

System Saver 69"

Microsoft Softcard 279"

Microsoft Ramcard 149"

Versawriter 229s5

RANA DRIVES

1 st Drive W/Controller W3P*

2nd Drive 31495

ORDERING INFORMATION:
ABOVE PRICES ARE FOR PREPAID ORDERS.

VISA, M/CADD3%.

ADD S2.50 FOR SOFTWARE ORDERS.

3% FOR HARDWARE ORDERS.

FOREIGN INQUIRIES INVITED —ADD 10% SHIPPING

(INCLUDES CANADA)

CALIFORNIA RESIDENTS ADD 6% SALES TAX.

30% DISCOUNTS ON ATARI, APPLE, IBM & TRS-80 SOFTWARE

SPORT 'N' SOUND
290 North 10th Street

I *K4' Post Office Box 1516
1 J Colton, CA 92324-0821
Order Number Call TOLL FREE 800-652-8391

Inside California & All Other Inquiries (714) 783-0556
PRICES ON AO EXPIRE JANUARY 31, 1983

CALL OR WRITE FOR FREE CATALOG, PLEASE SPECIFY COMPUTER TYPE.



PlayerZX81
A Tune-Playing

Program ForThe

Sinclair/Timex
Arthur B. Hunkins, School of Music,
University of North Carolina,

Greensboro

PlayerZX81 is a IK tune-

playing program available

in versions for all Sinclair/

Timexes (including 4K ROM).

Although each cassette is specific

to a single version, the six pages

of instructions cover them all.

For anyone interested in coding

tunes into the Sinclair and play

ing them back - over and over

again if you wish - the S6.95

spent on this program is a

bargain.

This is especially true con

sidering the fact that you also

get 81 Space Muse-AK, a program

that randomly generates and

plays 127 pitches and rhythms,

generates another set, etc. In

short, it's guaranteed to drive

you and your neighbors batty -

a kind of mindless musical auto
pilot.

The procedure in Player

ZXS1 is to code a duration

number (all durations are rela

tive) and pitch value (from the

handy pitch table) for each note.
You can have, even on a IK

machine, up to 127 notes. The

limitations are these: 1) The

single tone color available is a

square wave; 2) Only pitches

from the B above middle C on

up are available (i.e., high

pitches); 3) You can't easily do

rests, but I'll describe a fix for

this presently.

The external hardware re

quired is a high-gain amplifier/

speaker. A Radio Shack mini- or

telephone amplifier/speaker at

$10-$12 will do the job nicely. Or

you can use a regular hi-fi

amplifier, connecting to its

When You Buy Quality

Protect With Quality.

AVAILABLE FOR
Nonh Star TRS 80 II. Ill Oktdaia ML Series
Super Brain M.T.I TRS80V-VIII
Vector Graphic CBM 8032
Kay Pro II Epson MX Senes
0sborne

Leave your computer set up and ready for

instant access; provide protection for your

investment with a custom designed, pro

fessional touch for your home or office.

The best in its class, our new concept

PROTECTIVE COVERS were designed to be

functional with the user and observer in mind.

COMPARE THESE FEATURES:

protects against dust, dirt and surface scratches

unlike vinyl, plastic or nylon covers, static electricity is not a problem

lint free, top quality broadcloth (65% polyester, 35% cotton) allows ventilation;

minimizes risk of condensation

durable; washable — needs no ironing; maintains proper size and shape

designed, manufactured and packed in U.S.A.; comes with a warranty against

defects in material and workmanship.

available in Cranberry, Navy or Pewter (each piped in contrasting color) to
compliment any decor.

AN IDEAL GIFT: HELP KEEP YOUR INVESTMENT LOOKING AND PERFORMING LIKE NEW!

— Custom Designers and Manufacturers of Computer Dust Covers —

1982 B.L.&W.

SHIP TO: (Print}.

15.00

1.00

City State Zip

Make ModBl

Select Color: Navy Q Pewter □ Cranberry □
MON0GRAMM1NG: (Add S6.00percovecandallow5 extradaysfor

delivery- We cannot accept returns on monogrammed items.

PRINT INITIALS' F]
Send Check or ' [Foreign ■ Pay in US Funds!

Money Order to: B.L. & W. - PO Box 381076, Memphis, TN 38138 - 901 -754-4465

Phone

Introductory Price ■

__ Subject To Change

Shipping

Monogramming
tTN residents add

.90 sales tax)

TOTAL

phono input.

Versatile Modifications

Several program modifications

lend further versatility.

All modifications start with

two steps: 1) Omit the recom

mended protecting of high mem

ory while making the modifica

tion; and 2) Immediately after

loading, POKE 16544,28 and

POKE 16600,28- this renders

the BASIC code accessible.

One thing you may want to

do is to relocate the note table -

according to how much memory

you have and what you may

want to add to the program.

First, POKE 16549 with the same

value you'll POKE into 16389,

namely the page number for the

beginning of the table. The low

est possible number is 67, the

top page of IK. Each additional

K of memory is four pages; for

example, the top page of a 2K

Timex is 71. Whatever starting

page you choose, change the

memory location in statements

105 and 120 to 256*page number,

and to this value + 1 in line 117.

If you want a single play,

instead of infinite repeat, delete

statement 150. Or insert a PAUSE

statement, a do-nothing FOR/

NEXT loop, between 140 and 150

in order to space the repeats. Or

again, use a statement 145 IF

INKEY$ = " " THEN GOTO 145,

to wait until you press a key.

If you have more than IK

memory, you may wish to use it

to code longer songs. What you

have to change here is line 95.

The principle is this: a page of

memory holds 127 notes; two

pages hold 255. Subtract one

from these numbers, and multi

ply by two to get the loop value

to plug in line 95. Given available

memory, there is no limit to the

number of notes you may specify.

I mentioned the problem of

rests. Here we have to modify

the machine language routine

itself, by changing statement 10

(in the process you can lop off

the final zero in the statement, if

you like). Be sure to follow these

instructions precisely; any mis-



takes or omissions will cause a

system crash. The idea is to re

serve the frequency value of 255

as a flag for the rest specified as

the duration value. In other

words, every time a frequency of

255 is specified, you get a rest

instead.

Bring statement 10 down to

the bottom of the screen for edit

ing. Locate the < = character.

Add the following sequence of

three characters immediately

before < =: a lower left quarter

square graphic, a C, and an upper

right quarter square graphic.

(Graphics characters are shifted,

and must be preceded and fol

lowed by pressing the graphics

key.) Then, after the RETURN

that follows < =, insert a left half

square graphic. In addition,

change the following three char

acters: LOAD to FOR, DIM to

FAST, and the last PEEK to INT.

INT is a function, and is pre

pared by pressing the function

key. FOR and FAST are

keywords, and are registered by

pressing THEN, the keyword,

and finally deleting THEN. Dou

ble check the code, and SAVE

the program before RUNning it.

If all is well, a frequency of 255

should now produce a (clickless)

rest!

Finally, I recommend sub

stituting the following list of

"Pitch Nos." for those given by

the author. Note that names du

plicate Mr. Maples', but add two

pitches on the top end: 250, 235,

222, 210, 198, 186, 176, 166, 157,

148, 139,131,124, 117, 110, 104,,

98, 93 or 92, 87, 82, 77, 73, 69, 65,

61 (B2), and 58 (C3). These values

have been checked with a fre

quency counter.

Player ZX81 is a most useful

program; the above modifications

can make it even more so. Any

one interested in a "voice" for

the Sinclair/Timex will find this a

real value.

Player ZX81

Wm. Maples

6SS Moore St.

Lakewaod, CO 80215

$6.95 ©

PET/CBM Standard Terminal

Communications Package
Harvey B. Herman, Associate Editor

"W hy did you buy a per

sonal computer?" I

have been asked this question

several dozen times. COMPUTE!

readers, as a group, should be

able to reply with a dozen an

swers. One of my answers, "I

wanted to use it as a terminal to

communicate with other com

puters," would probably be a

popular response.

How so, you ask? Well, the

basic ingredients of a terminal

are present in any small com

puter, e.g., a keyboard and a

display screen. Thus, by paying

a little more for terminal software

and hardware, the user has the

best of both worlds. That is, the

computer can be used stand

alone for games or word pro

cessing, but also for accessing

bulletin boards and large data

bases over the telephone line.

Where does one find a good

terminal program? There are

several choices for PET/CBM

computers, ranging from gratis

(only a copying fee) up to $300

or more. However, the free pro

gram, attractive as it may sound,

does require construction of

hardware, which may be beyond

many people's abilities.

The Standard Terminal Com

munications Package, reviewed

here, is priced intermediately

between those two extremes. It

comes with all necessary

hardware and software, ready to

run on any Commodore system

(except the 2001 PET witrTOrigi-

CBM/PET? SEE SKYLES ... CBM/PET?

"Should we call it Command-O

or Command-O-Pro?"

That's a problem because this popular ROM is

called the Command-O-Pro in Europe. (Maybe

Command-O smacks too much of the military.)

Bui whatever you call it, this 4K byte ROM will provide your CBM BASIC 4.0 (4016.

4032) and 8032 computers with 20 additional commands including 10 Toolkit program

editing and debugging commands and 10 additional commands for screening, formatting

and disc file manipulating. (And our manual writer dug up 39 additional commands in the

course of doing a 78-page manual!)

The Command-O extends Commodore's 8032 advanced screen editing features to the ulti

mate. You can now SCROLL up and down, insert or delete entire lines, delete the char

acters to the left or right of the cursor, select TEXT or GRAPHICS modes or ring the

8032 bell. You can even redefine the window to adjust it by size and position on your

screen. And you can define any key to equal a sequence of up to 90 key strokes.

The Command-O chip resides in hexadecimal address $9000, the rightmost empty socket

in 4016 and 4032 or the rearmost in 8032. If there is a space conflict, we do have Socket-

2-ME available at a very special price.

Skyles guarantees >our satisfaction: if you are not absolutely happy with your new

Command-O, return it to us within ten days for an immediate, full refund.

Command-O from Skyles Electric Works $"75.00

Complete with Socket-2-Me 95.00

Shipping and Hand/ing (USA/Canada) $2.50 (Europe/Asia/ $10.00

California residents musi add 6%/6'A % sales lax, as required.

SkyleS Electric Works Visa/Mastercard orders: call tollfree
231K South Whisman Road (800) 227-9998 (except California).

Mountain View, California 94041 California orders: please call (415)

(415) 965-1735 965-1735.

■■ S31A>1S 33S c!3dl\NQO'm co
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nal ROMs). The hardware, based

on a 6850 ACIA chip, plugs easily

into an empty ROM socket; clip

on a few wires, connect your

modem, and you're ready to run

the terminal software supplied

on disk. (Specify what computer

and disk drive in your initial

order to receive the proper

version.)

The initial program loaded

is written in BASIC, and is used

to load, partially configure, and

run the machine language termi

nal program. For example, you

are prompted for the printer

device number and the com

munication format (device four

and eight bits-no parity, in my

case).

Fifteen Different Options

The terminal program also offers

a full configuration menu. You

can specify full- or half-duplex,

set a timer, toggle a printer on or

off, etc. I counted 15 options. A

status line at the top of the screen

informs the user of the current

state of the program, just as a

much higher-priced, dedicated

terminal would.

This package has some very

attractive features. The best one

is the ease with which it uploads

and downloads BASIC pro

grams. I have previously.pub-

lished in COMPUTE! two "how-

to" articles on this subject. This

program simplifies that process

to the point where anyone, even

a complete novice, can do it. So

much for my arcane knowledge!

There are a number of minor

points which I didn't like:

1. No end-of-line bell.

2. No option for line feed with

an ASCII printer.

3. Does not always tokenize "IF"

during downloading.

4. The manual did not make it

clear that the modem must be

off when configuring.

5. The delete key sends a back

space (change S23DE from SOS to

$7F, if desired).

Let there be no mistake -

1-14 COMPUTl! January. 1983

this is a very worthwhile pack

age. It is reasonably priced and

is offered by a very reputable

company which promises up

dates and program maintenance.

Do not underestimate the im

portance of this service, particu

larly if you don't have the time

or expertise to do it yourself. My

wife and I have been using STCP

regularly since it was received

for review. Unlike most people,

we have a choice of terminal

software, and the fact that we

continue using this program is

our highest recommendation.

Standard Terminal Communications

Package

Eastern House Software

3239 Linda Drive

Winston-Satan, NC 27106

S129.95 ©

COMPUTE!
The Resource.

CANADIAN

PAYROLL

—Available for Commodore 40 or

80 column computers with 8050,

4040, 2040 or 8250 disk drives.

—Available for IBM PC

—250 employees maximum

—Prints T4's and year-end

reports

—Interface to any accounting

system with one monthly journal

entry

—Overtime and piece rates

—Automatic updating available

for $75 a year.

Skeena Computer

Services Ltd.
P.O. Box 305

Terrace, B.C. V8G 4B1

Call: 604-635-9056

Terms: Cash or Visa

I6C6I Canadian Payroll J695

Chequewriter Option'150

Dealer Inquires Welcome

&*&#

Our prices -

are so low we <

aren't allowed

-} to print f

them!

Smith-
Corona

TP-1 Printer
$579

Offer c
until V

Send for FREE 40-page catalog including equipment reviews, prices,

specs, and illustrations on over 600 computers and accessories.

CALLTOLL FREE: 800-526-5313

15 Marshall Hill Road,West Milford Mall

West Milford, New Jersey 07480-219

In New Jersey Call 201-728-8080

Discount
offimerica



A Financial Wizard

For Atari Tina Halcomb, C.irrollton, TX

If you want to use a finance

system, but don't want to

spend several days trying to

learn how to use one, then A

Financial Wizard by Computari of

Dallas, Texas may be just what

you need.

A Financial Wizard is an au-

toboot program that requires an

Atari 400 or 800, an 810 disk

drive, and at least 24K of mem

ory. A printer is optional. It

works with the Epson with Graf-

trax, NEC, Prowriter or Cen

tronics 739.

The illustrated manual that

comes with this program is clear,

direct, and very thorough. It

won't take long to get the system

set up and working for you. Pro

cedures appear in the manual in

the order in which they should

be followed, so you can just learn

as you go. On the back cover of

the manual you will find a (tear-

out) command reference card.

To prevent costly errors that

will result in data damage and/or

loss, error warnings appear

throughout the manual and on

the screen during program

execution.

It appears that this finance

system was designed to achieve

the best and most comfortable

working relationship between

the user and the program.

The Check Entry routine

(item #1, main menu) is the most

attractive feature of this finance

system. Data prompts are very

clear, and the category item

names are displayed at all times

during data entry for your con

venience. It keeps track of the

number of the last check entered

and displays it for you. The

balance of your checking account

is kept current as checks are

entered.

Also, if you make a mistake

while recording your checks,

you can correct it immediately.

You are given the ability to split

one check into more than one

expense category. If you write a

check at your bank for cash and

want to account for everything it

was used for, then you will be

allowed to itemize it using this

feature; and you will want to use

it if you are striving for accuracy

in your accounting. Scanning

your entries is made possible by

pressing START. You can see

records very quickly this way.

The correction capability is of

fered during scanning also.

Menu item #2 - Budget

Entry allows you to set up a pro

jected budget on a monthly basis.

The category names provided by

the program are generally used

by almost all of us. However, if

Spot is sick more often than you

are, you could change the "Medi

cal" category to "Vet" with the

category change routine in the

Utilities program.

The same applies to all

categories. If your budgeted

allowance for one category is the

same for more than one month,

you can replicate a budget from

one month to the next by enter

ing a "/" next to the category

letter. An entire budget plan can

also be replicated when you start

to set up a new month by en

tering a "C" and the number of

the month you want to copy

from in the salary block.

Superior File Searching

The file search capabilities of

this program are superior. You

are offered seven ways to look

up the checks. You may search

by Name of Payee, Category

Name, Sub-Category Name, a

range of Check #'s, a range of

Months, a range of Days, and a

range of Amounts.

The Tabulation section fig

ures what percentage of your

salary is spent on each category.

This can be very revealing. The

Bargraphs clearly display what

you have spent with respect to

your planned expenses. A thick

colored bar represents your ex

penses and a thin contrasting

line overlays this bar to show

your budgeted amounts. You

have a choice of seeing either

one month's expenses in all

categories or one category shown

over a 12-month period.

The Checkbalancer routine

follows the standard procedure

shown on the back side of your

bank statement. Marking can

celled checks has been made

extremely simple. The checks

are addressed sequentially and

displayed on the screen for you.

To mark a check that has cleared

your bank, you type an asterisk

next to it. If you accidentally

cancel a check that has not

cleared the bank, you can reverse

it by typing an "X".

The Checkwriter routine

will print your checks for you,

with custom checks available

through Abacus Software.

The Utilities program, item

#8, consists of seven utilities

that you will need to maintain

accurate records. With this pro

gram you will transfer records to

a permanent storage disk at the

end of a financial period and

prepare the disk for the new

year.

This system is disk inten

sive. All data is saved automati

cally and immediately following

all routine; that either enter data

or modify it.

Overall, this is an excellent

finance system - entertaining,

accurate, and fun to use.

A Financial Wizard

Available From:

On-Line Computer Center

10944AN. May Avenue

Oklahoma City, OK 73120

(405)751-270)
$59.95

(An earlier version of A Financial

Wizard, known as Persona! Finance

for the Atari, may be upgraded for

$10. Users should return their mas

ter disk and a check or money order

to On-Line Computer Center.) ®
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Automate
Your Atari
Joseph J Wrobel, Rochester, NY

The Atari Disk Operating System (DOS) supports

the use of a file named AUTORUN.SYS that has a

very special characteristic. At system start-up, the

DOS loads and runs this file automatically if it

exists on the mounted diskette. This allows you

to arrange for your Atari to come up smart.

The Potential

The AUTORUN.SYS file could contain a machine
language program that loads and runs. It could

also contain just a short program to do some

routine operations like setting the screen margins

or color before passing control to BASIC. How

ever, the major use I've seen for AUTORUN. SYS

is to direct the system to load and run a BASIC

program. Not only does this type of operation

save you some time and effort, but it also allows

an unskilled operator, like a student, to turn on

the machine and interact with an application pro

gram without getting into the details of the LOAD

or RUN instructions.

The Problem

So far, so good. Why doesn't everyone use the

AUTORUN.SYS file? Apparently the major obsta

cle to its more widespread use is the fact that it is

a machine language routine. Thus, it requires

knowledge of 6502 machine language and, for

complex operations, some knowledge of the in

tricacies of the Atari Operating System to create a

functional AUTORUN.SYS file. Unless someone

were to come up with a program to do it for you.

Automate (Program 1) is just such a program.

If you key in this program correctly and run it,

Automate will help you create your own personal

AUTORUN.SYS file, and it won't hurt a bit. The

program starts by asking you to input the series

of commands you wish to be executed at start-up.

You enter the commands exactly as you would if

the machine came up in its normal ready state.

The only limit on the number of commands is

that the total number of characters entered may

not exceed 196 (including the Atari end-of-line

character added each time you hit RETURN). The

program keeps track of the number of characters

entered and will prevent you from exceeding this

limit. After you've entered the final command in

the sequence, the program will create an AUTO

RUN.SYS file on the mounted diskette. Note that

any previous AUTORUN.SYS file will be over

written by this operation.

The next time you boot up from the diskette

bearing the AUTORUN.SYS file, the AUTO
RUN.SYS program will be run. This will cause

the commands you entered to be executed in the

order they were entered (although they will not

be displayed), then control will be returned to the

system. The commands, of course, must be com
patible with the cartridge in use (BASIC, Assem

bler Editor, etc.) or an error will result. If at any

time you wish to boot up from a diskette and cir

cumvent the AUTORUN.SYS file, just hold the

OPTION key down until system initialization is
complete. The AUTORUN.SYS file created by

Automate checks that key and, if it finds it de

pressed, the command list will not be executed.

A BASIC Example

To demonstrate the use of the program, a single
command BASIC example will be presented. Let

us suppose there exists a BASIC program entitled

BEGIN which you would like to run automatically
at start up. Using AUTOMATE, you enter (as

Command #) the statement:

GR.0:?"Autoboot in progress.":RUN"D:BEGIN"

then press RETURN. Assuming you entered the

command correctly, you respond to the question:

Is that correct (Y/N)?

by pressing Y. When the program asks if there
are:

More commands (Y/N)?

respond by pressing N. The program then creates

the AUTORUN.SYS file and displays READY

when it's done. If you now turn off your computer

and switch it on again, you will find that it "comes

up" running program BEGIN. How simple can

you get?

Description Of Operation

This section is for those who are not satisfied with

just running the program, but are also interested

in knowing how it works. Let's first take another

look at Program 1. Automate consists of three

major sections. The first section (lines 50 through

130) are for documentation and initialization. The

program employs two key numeric variables: I,

which counts the number of commands entered,

and L, which counts the total number of characters

in the command list. The second program section

(lines 140 through 350) INPUTs the commands

one at a time. As each command is entered, the

program allows for error correction, checks com

mand list size, packs the command into B$ and

tacks on an Atari end-of-line (EOL) character,

namely CHR$(155). The third section of the pro

gram (lines 360 through 600) actually creates the

AUTORUN.SYS file.

Before this third section is discussed, I direct

your attention to Program 2. This is the assembly
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CRYPTO 800

Protect your valuable

programs and data! With

CRYPTO 800 you can convert

your programs or data to a form in

which they can not be used by any

unauthorized parties without your

secret key. CRYPTO 800 encrypts

and decrypts your files using the

data encryption standard endorsed

by the National Bureau of Stand

ards for use by many government

agencies. The fastest computers

would take years to break this code

making it virtually uncrackable. 32K

Disk. $39.95

WIFTWARE

Jerry White's MUSIC LESSONS

MUSIC LESSONS has everything you need to know to cre

ate your own beautiful music and a wide range of sound
ffects on your ATARI computer. This comprehensive

tutorial contains 13 separate programs and
I PLAYER PIANO on 2 cassettes or 1 double

.sided disk and includes extensive documenta

tion complete with program listings. 32K

DISK 1BK CASSETTE C24K required

for PLAYER PIANO]. $29.95

FILE-IT 2+ by Jerry White

A powerful financial database manage

ment system. 6 user defined fields are

created with up to 5 sub-fields beneath
each main field. Alphabetically han

dles data and also does math

computation on any

selected fields

Data files are

stored on sep
arate disks with

full field and sub-

field sorting with

file merging.

Supports up to

4 drives includ

ing the 128K

Axlon Ramdisk.

The "alternative

to more costly data

base management

systems. 24K Disk.

$49.95

P/M 800 by Fred Tedson
Thn ULTIMATE Player/Missile Editor

P/M 800 gives you complete

control of all graphic functions:

5 players, colors, missiles, reso

lution, priority settings, etc. You cre

ate and save players and missiles as strings

that can be incorporated into your own basic

assembler programs allowing smooths

arcade type action. Complete with s r

users tutorial that takes you step by '

step, exploring the fantastic graphic.!.

capabilities of the ATARI 400/B00-r-

computer. 32K Disk. $39.95 _T ,

SPACE SHUTTLE by Paul Kindl

Join the crew of the Space Shuttle as

they prepare to take the next step into

the world of space travel. Take control of

the world's first reuseable spaceship, the

Space Shuttle, and in an accurate full graphic

simulation, place yourself in the cockpit. Pilot

the Space Shuttle through take-off with

booster stage separations, orbit, descent

down the glide path and landing to touch

down—complete with a chase plane and

scrolling runway visible through the

cockpit windscreen. You

assume command through

out all phases of the mission

aided by complete instru

mentation. 32K Diskette.

$29.95

HAUNTED HILL by George Richardson

Fight bats and ghosts in the dark

of the cemetery. This exciting, all

machine language game has

arcade quality graphics and

speed. Requires Joystick.

$24.95 16K Cassette/$29,95 1BK Disk.

DATALINK by Tony Dobre

Top rated by national magazine reviews, pur

chased by NASA, this ultra-sophisticated

menu-driven multioption smart terminal

communications package supports upload

ing/downloading in full-dupllex or simplex modes.

Compatible with all the commercial services and

bulletin boards such as the Source and Compu

Serve, etc. 24K Disk. $39.95

• AVAILABLE AT SELECT COMPUTER STORES

MAIL ORDERS: Send check or money order plus $2.50 shipping

and handling. N.Y. Residents add 71/4°/o sales tax.

• TELEPHONE ORDERS: [5161 549-9141

6 1981. 1982 SWIFTY SOFTWARE. INC

ATARI* is a registered trademark of Atari Inc.,

a Warner Communications, Co.

44.-1 '

SWIFTY SOFTWARE, INC.

™164 Broad Hollow Road

Melville, New York 11747

Send for FREE Catalog • Dealer Inquires Invited
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A January Jubilee of
For Your Atari 400/800

rep»t • taation: a place in the

public esteem or regard;

a good name.

The Program Store, one of the
original software companies of the

'70s, ttegan to develop its solid
reputation for selection and service

rigbt from the start. Today, it offers
the largest selection of Atari software
in America, and backs every piece of

inventory with the trusted Program
Store name.

GOLF

CHALLENGE
By Schwab from On-Line

Play an exciting game of golf without getting up at

dawn! GOLF CHALLENGE features a moveable

golfer on your choice of 18 holes or the front or back

9. True to Its name, there are lots of challenges:

water hazards, sand traps, trees. Screen shows the

fairway or a close-up of the green for teeing off and

putting. 1-4 players. Requires joystick.

16K Tape, $24.95

LEGIONNAIRE
By Chris Crawford from Avalon Hill

The NEWEST from Chris Crawford, famous

author of EASTERN FRONT, Winner of the

Best Computer Game of 1981!

One of the most realistic war games ever created for

tha home computer! It's 58 B.C., and you're Julius

Caesar, commanding your legions against the Bar

barian tribes. The battlefield scrolls before you, dis

playing the 10 square foot map of the battle area.

Are you up to the challenge? A real-time war game

with hi res graphics and realistic sound effects.

16K Tape, $34.95 32K Disk, $39.95

PROTECTOR
By Mike Potter from Synapse

You must transport all your people from the city

under attack by Fraxuiian Sllmehordes. You must
lift them one by one tint to the City o( Hope on the

far side of the volcano; then to safety at the Verdann
Fortress. Beware the Xytonic Pulse Trackers, mete-
oroid showers and the Laser Caves of Fear. But

hurry, before the volcano erupts!!

32K Disk, $3435 SaV8 20*
Now Thru Jan. 31 You Pay Only $27.96

ANDROMEDA
CONQUEST
From Avalon HIM

Exciting strategy simulation in which 1-4 players

compete to form and protect their galactic empires.

Each player starts with 10 resource points, accumu

lating more through skillful selection and manage
ment of far-dung star systems.

32K Tape, $17.95 40K Disk, $22.95

GFS SORCERESS
From Avalon HIM

It's 2582, and you're Joe Justin on the Galactic Fed

eration Starshlp SORCERESS. Can you clear your

self of the unjust charge of mutiny? And what part

will be played by the lovely Selena Sakarov?

40K Tape, $29.95 40K Disk, $34.95

STARCROSS
From Infocom

Tell your ship's computer your course coordinates,

and strap In for your exciting adventure Into space

In search of the legendary black holes. Board the

drifting artifact ship; explore Its many rooms and

ringed corridors. Encounter alien beings like the

large spider who bubbles with conversation, and

enjoys gadgets. Some, however, are not SO friendly!

32K Disk, £3845 Save 20%
Now Thru Jan. 31 You Pay Only $31.96

SURVIVAL
OF THE
FITTEST
From IDSI

Fascinating program based on the game of "Life." It

uses—and extends—the "rules of the universe"
from "Life" (included In the package). Both players
start with 99 seed cells which they try to "plant" In

the most effective shapes on the playfleld. Tha com

puter keeps continuous count of the cells as shapes

grow or shrink according to the rules. Vivid color
and sound effects. 2 Joysticks required.

ROM Cartridge (16K), .$39*5 Save \S%
Now Thru Jan. 31 You Pay Only $33.96

■y

VC
From Avalon Hill

Can you change history? You command the South
Vietnam army; the computer controls the Viet Cong

(VC) and North Vietnamese Army. Can you win the

hearts and minds of the people, and destroy the VC

units In your province? Challenging operational

level combat game with hi res graphics.

40K Disk, $24.95

THE INSTITUTE
By Jyym Pearson from Med Systems ••

FJVe games in one! You begin in an Institution, and
must successfully negotiate not just the Institute

itself, but four other dream adventures as well. Ob

jects In each dream help solve problems in the next.

Concentrate, or you may never escape the nightmare

of the Institute!

16K Tape, $19.95

32K Disk, $22.95

TAX DODGE
By Freeman & Westfall from Island Graphics

The "truly taxing" maze game: negotiate the maze,

collect your money, survive Inflation, and avoid

those trying to tax you. Each round represents a

year in the life of the taxpayer—you must keep more

money each round to go into the next one.

32K Disk, $39.95

Over 1500 Programs for TRS-80,

For llnformatiort Call

202-363-9797

Visit our other stores:

829 Bethel Rd., Columbus OH

Seven Comers Center, Falls Church, VA

W. Bell Plaza, 6600 Security Blvd., Baltimore MD

ATARI 400/800, APPLE & IBM.

PROGRflfli
/T0R6™

To Order Call Toll-Free
T5T 800-424-2738^^

MAIL ORDERS: Send check or M.O. for total purchase

price, ptus $2.00 postage & handling. D.C., MD. & VA.: add

sales tax. Charge cards: include alt embossed information

©1982 The Program Store, Inc.

4200 Wisconsin Avenue, NW, Dept. 10-01-3 Box 9582 Washington, D.C. 20016



Great Games and Books
For Your Atari 4001800

PftOGRRffl

/TORE.

YOUR

ATARI
COMPUTER
By Poole, McNiff & Cook from Osborne/McGraw-Hill

Comprehensive, all-in-one guide for Atari 40CV800

computers lhal is helpful to (he beginning and ad

vanced programmer. Complete operating instruc

tions; detailed BASIC programming, including a

handy alphabetical glossary of BASIC statements

and functions; advanced BASIC; computer graphics;

and tips on hardware, peripherals and compatible

software.

Softcover, $16.95

COMPUTE'S
SECOND BOOK
OF ATARI
From Compute! Books

An all now collection of n*v«r-b*for« published

articles on the Alari for beginner to advanced users.

Topics include: Utilities. Programming, Graphics,

Applications and Beyond BASIC.

Spiral-bound, $12.95

GAMES &
RECREATIONS
From Reston

This new book is packed with games and ideas on

how to create your own. You'll discover the special

Atari capabilities of the keyboard, graphics, sound

and color. The book provides an entertaining way to

iearn more about general programming, too.

Part I: Learning Through Games. Part II: Games for

the Atari. Part III: The Atari Special. Plus seven

appendices.

Softcover, $14.95 Hardcover, $19.95

MASTER MEMORY MAP
From Santa Cruz Software

If you are serious about programming the Atari, this

booklet could become one of your most important

tools. A highly detailed map of trie Alari's memory, it

details thousands of locations and routines. Using

this booklet makes easier the use of display list,

playertmissile, and interrupt graphics. The "Miscel

laneous Notes" section contains a wealth of knowl

edge picked up by Santa Cruz in Iheir explorations of

the Atari. Also included are notes on the new GTIA

graphics chip.

Softcover, $6.95

VISICALC

HOME AND
OFFICE

COMPANION
By Castlewitz and Chisausky

from Osborne/McGraw Hill

Fifty VisiCalc models for home and office, including:

investments, inventory, sales forecasts, payroll, per

sonal net worth, home budget planning, family in

surance needs. Each comes with model listings,

sample printed reports and narrative.

Softcover, $15.95

6502
ASSEMBLY

LANGUAGE

SUBROUTINES
By Leventhal and Saville Irom Osborne/McGraw-Hill

If you're interested in using assembly language

quickly, this book is ideal. It describes general 6502

programming methods, provides code lor more than

40 subroutines to help you improve your program

ming skills, debug or revise an existing program; add

instructions and addressing modes.

Softcover, $15.95

ATARI
SOUND

AND
GRAPHICS
By Moce, Lower and Albrecnl from John Wiley

This sell-paced, self-teaching guide will have you

seeing and hearing things on your Atari in no time-

even if you're a complete beginner. You'll learn to

compose and play melodies, draw cartoons, create

sound effects and games. Each section teaches

something new in BASIC, the most commonly used

computer language.

Softcover, $9.95

□D

PICTURE THIS!

PICTURE THIS!
An Introduction to

Computer Graphics

(or Kids of All Ages
By David D. Thornburg Irom Addison-Wesley

This book promises to become the "modern replace-

menl for coloring books and crayons'. It's a learn-by

doing manual thai uses PILOT, a simpler language

than BASIC, and Turtle Geometry to teach kids to

create pictures in full color Irom simple lines to com

plex angles and curves. Recommended for use in

conjunction with PILOT Cartridge

Spiral-bound, $14.95 ihc rsmt

Assembler

ATARI L™r\
ASSEMBLER
By Don & Kun Inman from Reston

While the Atari Assembler Cartridge comes w;lh an

operating manual, it assumes that you already know

assembly language. II you're new to the Atari or its

6502 processor, this book is a must. The Inmans

guide you through the rudiments of this fascinating

type of programming in clear, easy steps. Includes

lull listing and description ol 6502 mnemonics and

addressing modes. Recommended for use in con

junction with Assembler Cartridge.

Softcover, $12.95

INSIDE

ATARI DOS
By Bill Wilkinson from Compute

TTw comprehensive manual on the disk File Manager

System (FMS), commonly known as Atari DOS 2.DS.

Contains the only complete and official listing for

the system, plus a lull description of: the external

view, charts 8 tables, various interfaces and func

tions of individual subroutines.

Spiral-bound, $19.95

DERE

ATARI
From APX

Translated from Latin, Ihe title of this book Is "All

About Atari" and it means what it says! Used in

combination with Atari's Technical Reference

Manual, advanced programmers will be able to learn

to exploit the many hardware and operating system

features that make the Atari 400/800 so tremendous

ly versatile. Includes a useful discussion of the new

GTIA chip. Once you know Atari BASIC and

assembler, this book is a must.

Loose leaf

{binder not supplied),

$19.95

COMPUTERS

FOR KIDS
Atari Edition By Sally Larsen from Creative

The BASIC programming manual written for kids.

Irom flowcharts to color graphics, including the

sure-to-please program, "Scare Mom with an Ele

phant." Detailed instructions and sketches plus

glossary of statements and commands. With lesson

plans and tips for parents and teachers.

Softcover, $4.95

STIMULATING
SIMULATIONS,
Atari Version,

2nd Edition
By C.W. Engel from Hayden

A handbook of 12 simulation games including Art

Auction. Starship Alpha. Monster Chase and Devil's

Dungeon — each complete with listing, sample run.

instructions and program documentation, including

flowchart and ideas (or variations.

Softcover, $5.95

rTHEPROGRAM STORE • Dept. 10-01-3 -Box 0582 • 4200 Wisconsin Avenue, NW • Washington, D.C. 20016

I
| Item Tape/Disk/Book Price Postage

Total
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listing for the core of the AUTORUN.SYS pro

gram. What this machine language program does,

in a nutshell, is to temporarily take over the task
of supplying screen editor data by substituting a

new device handler table and "get character"
routine for the default ones provided by the

operating system. At system start-up while the

AUTORUN.SYS program is active, it intercepts

all the keyboard entry requests and feeds out,

one character at a time, the commands which you

have entered. When it has sent out the last char

acter of the last command in the list, it re'-installs

the default screen editor handler table, and the
system takes over from there.

Returning to the section of the BASIC pro

gram which creates the AUTORUN.SYS file, you

will find that it consists primarily of three loops.
Loop one (lines 490 through 510) PUTs the core

program and its associated six byte header into

the file as READ from the DATA statements in

lines 430 through 480.

Note that in line 500 of Automate, two num

bers are changed from the values shown in the

DATA statements before putting them into the

AUTORUN.SYS file. The first is a byte in the

AUTORUN.SYS file header which gives the end

of the program when loaded in memory. This is
the sum of the core program length and the

number of bytes in the command list. Automate

also alters the value of the immediate argument

of the CPY instruction in line 370 of Program 2.

This byte is set equal to the total number of char

acters (including EOL's) in the command list.

Loop two (lines 530 through 550) PUTs in the com

mand list which resides in BS. Finally, loop three

(lines 580 through 590) adds a twelve byte post

script to the file which provides the system with

the initialization and run locations for the

routine.

The BASIC program here provides an easy

way to create a useful AUTORUN.SYS file. There

are dozens of ways this file can be used. It doesn't

necessarily have to be a serious application. For

example, it's sort of fun just to start up my

machine, listen to it go through its disk machina

tions, then see it automatically display the per

sonalized greeting:

READY WHEN YOU ARE, J.W.!

Program 1.

50 I=0:L=0:MAX=196

60 DIM A4(MAX),B*<MAX).R*<1)

70 OPEN #1 ,4,0. "E: ":OPEN #2,4,0, "K: "

80 ? "This program helps you to creat

9O '

I

IOO

Qt "

I 10 ? " C3 SPACES)

ly issues"

personalized AUTORUN.SYS f i 1

which, following the disk bo

automat i c a1

1 ; ?

766,

that

:R*

OR

OR

- r> '

0

cor

Command *»";

-rect iY/N> ?

= CHRS(X)

R«='

R*='

'y" THEN

'n" THEN

220

150

; : S

X;

!70

cha

<Y/N> ";:SET

120 ? "<4 SPACESJa set of commands th

at Mil!"

130 ? "£5 SPACESJspeci fy. "

140 1=1+1

150 ? :? "Please enter command # " ; I ; "

160 ? :INPUT ttl;A*

17O POKE 766

;A*:POKE

180 ? :? "Is

190 IF R*="Y

200 IF R*="N'

210 GOTO 170

220 X=L+LEN(AS)+1-MAX

230 IF X<=0 THEN 260

240 ? :? "Command # " ; I ; " is

250 ? "too long.":I=I-l:G0T0

260 B*(L+1)=A*:L=LEN(B*):8*(L+1)=CHR*

(155):L=L+1

270 ? :? "Current command list:"

280 POKE 766,1:? :? BS:POKE 766,0

290 IF L>=MAX-1 THEN ? "Command list

is full.11:? : GOTO 37O

300 ' "Command list can hold " ;MAX-L-

1 ; " more"

310 ? " character(s)."

320 ? :? "More commands

#2,X:R*=CHR*(X)

330 IF R*="Y" OR fi*="y"

340 IF R*="N" OR R*="n"

350 GOTO 300

360 ? CHR* <125> ;

370 ? "Mount diskette

r "

380 ? " the AUTORUN.SYS file, then"

390 ? " press RETURN. "::GET #2,X:CL

OSE #1:CLOSE #2

4 00 ? CHR*<125>;:? "Writing AUTORUN.S

YS file."

410 OPEN tt1,8,0,"D:AUTORUN.SYS"

420 REM PUT OUT'THE HEADER AND THE CO
RE MACHINE LANGUAGE PROGRAM

4 30 DATA 255,255,0,6,59,6

4 4 O DATA 173.3 1,208,41,4,24 0,10.169,1

8,141,33,3

450 DATA 169,6,141,34,3,96,251.243,51

,246,33,6

4 60 DATA 163,246,51,246,60,246,76.228

,243,0,238,33

4 70 DATA 6,172,33,6,192,0,2O8,10,169,

0,141,33

480 DATA 3.169,228.141,34,3,185.59,6,

160.1,96

490 FOR 1=1 TO 66:READ X

500 IF 1=5 OR 1=48 THEN X=X+L

510 PUT #1,X:NEXT I

.520 REM ADD THE COMMAND LIST

530 FOR 1=1 TO L

540 X= ASC(B* (I . I > )

550 PUT #1,X:NEXT I

560 REM APPEND INITIALIZE AND RUN VEC

TORS

570 DATA 226,2,227.2,0,6,224,2,225,2,

17, 6

580 FOR 1=1 TO 12:READ X

590 PUT »1,X:NEXT I

600 CLOSE #1:? CHR*(125);:END

THEN 140

THEN 360

which is to bea

Program 2.

DO IF

O32O

E400

0 100 CONSOL

0110 DEVTAB

0120 OLDDHT

tDOlF

S0320

* E 4 O O
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LEARN TOTYPE
OR GET

BLOWNTO BITS.

MasterType

a blast.

and Atari™ make typing

Now anyone can learn to type and have hours of fun

at the same time. With MasterType. We've combined the

fast-action of blow 'em up video games with the best

instructional program available. You either learn to type

or the aliens ZAP your spaceship into oblivion. The results?

Highly motivated and enjoyable learning.

MasterType earns a ten-gun salute.

MasterType is fast becoming the best selling educa

tional software product designed for use with the Atari 800

home computer.

It's no wonder, when you consider what InfoWorld

magazine had to say:

"MasterType is an excellent instructional typing game. We

had fun reviewing it, and we highly recommend it to

those who want to learn typing in an unconventional but

motivating way."

InfoWorld also went on to rate MasterType as"excellent"

in all four of its categories.

MasterType teaches your fingers to fly.

Face it. If you're like most people, the most inefficient

components on your computer are probably your fingers.

But you can change all that with MasterType. In just a few

easy lessons your fingers will be doing things you thought

them incapable of.

MasterType. With 18 explosive learning levels. You'll

either learn to type or get blown to pieces.

539.95. Requires disk drive 32k and basic.



0130 ;

0000 0 140 *= *06OO

0600 AD1FD0 0150 INIT LDA CONSOL

;Load the console switch

regi ster

0603 2904 016O AND »*04

;and check for the OPTION

key.

0605 FOOA 0170 BED RUN

;If it's pressed, branch

to the RTS.

0607 A912 0180 LDA #NEWDHT&

SOOFF ;Otherwibe, install the v

ector

0609 BD2103 0190 STA DEVTAB+1

;to the new device handle

r table

060C A906 0200 LDA ttNEWDHT/

256 ;in the appropriate place

i n the

O6OE 8D2203 0210 STA DEVTAB+2

;device table and

0611 60 0220 RUN RTS

;return.

0230 ;

0612 FBF3 0240 NEWDHT -WORD *F3FB

;This is the replacement

0614 33F6 0250 .WORD *F633

sscreen editor handler

0616 2106 0260 .WORD GET-1

jvector table. All the

0618 A3F6 O27O .WORD *F6A3

^vectors have their defau

It

061A 33F6

061C 3CF6

06IE 4C

061F E4F3

0621 00

0622 EE2106

0625 AC2106

0628 C000

BEGLST

062A DOOA

ONT.

062C A9OO

*OOFF

062E 8D2103

dler

0631 A9E4

256

er

0633 8D2203

0636 B93B06

,Y

0639 A001

063B 60

0300 .BYTE *4C

points to the replacement

0310 -WORD *F3E4

routine below.

0320 ;

0330 COUNTR .BYTE 0

jcharacter counter

O34O ;

0350 GET INC COUNTR

• Increment the character

0360 LDY COUNTR

;counter. Compare it with

0370 CPY #ENDLST-

;the command list length.

0390 BNE CONT

If not equal, branch to C

0390 LDA #OLDDHT&

Otherwise, reinstate the

0400 STA DEVTAB+1

de-fault screen editor han

04 10 LDA

;table vector at

#OLDDHT/

the prop

02B0 .WORD *F633

lvalues except for the

029O .WORD *F63C

;GET routine, which

es her e.

063C

0420 STA DEVTAB+2

; spot in the device table.

0430 CONT LDA BEGLST-1

;Fetch the next character

0440 LDY #1

;-from the command list and

0450 RTS

return.

0460 ;

0470 BEGLST

0480 ;The command list go

0490 ENDLST .END 0

PRICKLY-PEAR SOFTWARE
THE MOST INTERESTING AND PROFESSIONAL SOFTWARE AVAILABLE FOR

THE VIC-20, ATARI, AND TRS-80 COLOR COMPUTER.

Astrology

Truly a classic, this program will accurately cast your

complete horoscope. You just enter the date, time, and

place of birth. The sun sign, rising sign, mid heaven (MC),

lunar nodes, and planetary influences including houses

and aspects between the planets will all be calculated, and

a full chart drawn. You can also do progressed charts and

transits. It will even tell you the day of the week you were

born. The accompanying book will help you interpret this

chart of your horoscope. The extent of the documentation

is tremendous, even by our exceptionally high standards,

and no previous knowledge of the subject is required. You

can share in this wisdom which has been used for thou

sands of years in many cultures. This program was written

by a professional Astrologer. Requires 16K memory {8K

or bigger expander on Vic). $34.95 tape — $39.95 disk

• • •

Many other Programs, such as: Fantasy Gamer's Package,

Gangbusters, Tarot, I Ching, Numerology, Great Word

Game, Mathpac I, Football, and more!!!

Viking!

A simulation for 1 to 4 persons. Each begins as a land

owner, and by farming their land, buying and selling land,

expanding their fishing fleet, building on to their manu

factory, increasing their population, equiping and training

more soldiers, and regulating their taxes, each player tries
to increase their economic power and rank until one

becomes ruler over all. But beware plagues, rats, raiders,

revolts, bad weather, and other misfortunes which may lie

along the road to success. As you progress, see the map of

your holdings increase. Playable in 1 to 2 hours, and

different every time, you may have an addiction problem.

Requires 16K memory (16K or bigger expander on Vic)

$19.95 tape — $24.95 disk

• * *

You won't find better programs! Ours are debugged, user

friendly, accurate, and fun to use. We have games, utilities,

educational, and useful programs, and you will like doing

business with us. If you have an Atari, Vic-20. or Color

Computer, we want you as a customer.

SEND A STAMPED, SELF-ADDRESSED LONG ENVELOPE FOR COMPLETE CATALOGUE

SPECIFY SYSTEM

Your Persona! check is welcome—no delay. lnclude$1.50 shipping foreach

program ordered. {Shipping free on $50.00 or larger orders). Az. residents

add 4% sales tax. Orders shipped within two days.

At Your Local Dealer, or

Send Order To: PRICKLY-PEAR SOFTWARE
9822 E. Stella Road

Tucson, Arizona 85730

(602)886-1505 /



All About Commodore's

WAIT Instruction
Louis F Sander, Pittsburgh

WAIT is one of Commodore BASIC'S most mysterious

instructions - seldom seen '» programs, rarely men

tioned in magazines, and nearly impossible to under

stand in manuals. But it's available for VlC-20, PET/

CBM, and 64 users. To find out how helpful it can be

for all kinds of applications (program debugging, single-

stepping, even a superior form of the common pause

GET K$: IF K$ = " " THEN), read on.

WAIT allows a BASIC program to communicate

with hardware and with certain software external

to itself. It causes PET to suspend all apparent

activity on receipt of a signal from the keyboard,

an external device, or the computer's internal

timers. PET's normal activity resumes when the

signal is removed. Thus, WAIT provides a simple

means of pausing until a key is pressed, an interval

ends, or contacts open or close. We'll soon get to

some useful examples.

When executed, WAIT examines a selected

memory location and halts the program if the

location contains a specified "trigger value." The

program continues if, or as soon as, any other

value appears in the selected location. Optionally,

WAIT can be made to ignore some of the bits in

the location it is testing.

In other words, WAIT halts a program if, and

for as long as, selected bits in a chosen location

have one specific pattern. Note carefully: the pro

gram waits if a specific pattern exists, not/or a

specific pattern to appear.

WAIT's format is:

WAIT ADDR, MASK, TRIG

ADDR, MASK, and TRIG can be any numeric

constants, expressions, or variables in the range

0-65535 for ADDR, and 0-255 for MASK and TRIG.

TRIG and its leading comma may be left out of

the statement if desired, in which case TRIG de
faults to zero.

Technically speaking, the WAIT statement

reads the status of memory location ADDR, ex

clusive ORs it with TRIG, then ANDs the result

with MASK, repeating these steps until a nonzero

result is obtained. Practically speaking, few human

minds can follow such logic, let alone comprehend

its effect on their programs. If you prefer simpli

city, think of WAIT as saying this: "Pause if the

MASK bits in the contents of ADDR are the same

as those in TRIG. Otherwise, continue." But let's

illustrate some of its specific uses.

ADDR is the address of the memory location

to be tested. WAIT halts the program if ADDR

contains a preselected trigger value, resuming

execution if and when ADDR's contents change.

It follows that ADDR must be a location whose

contents can change independently of the pro

gram, or there will be no way to resume program

execution. Relatively few memory locations meet

this criterion - mainly they are associated with

the keyboard, the user and IEEE ports, and the

computer's internal timers. Table 1 is a partial

listing of such locations.

MASK determines whether WAIT tests all, or

only some, of the bits in ADDR. If a given bit in

MASK is set to one, the corresponding bit in

ADDR will be tested. Otherwise, the bit will be

ignored. If the entire contents of ADDR are to be

tested, MASK must equal 255; any lower number

will cause WAIT to ignore one or more bits. The

various powers of two are often used in MASK,

to monitor a single bit for a one or a zero. Zero is

a legal value for MASK, but should never be used,

since it always causes an endless halt. (Any

number and zero equals zero.)

TRIG is the value that triggers a halt. If WAIT

is executed when ADDR contains TRIG, the pro

gram will stop until TRIG is replaced by another

value. Of course, if MASK is blocking out one or

more bits, any number whose unblocked bits are

identical to those in TRIG will have the same effect

as TRIG, and will cause the program to halt.

TRIG'S default value is zero, so when TRIG is

omitted from the WAIT statement, a halt occurs

whenever all the unblocked bits are zero.

WAIT has three other notable properties.

First, just as PRINT can be abbreviated as "?",

WAIT can be abbreviated as "W shifted A". You

can use this property to save keystrokes and line

space. Second, the STOP key will not terminate a

WAIT. That can only be done by satisfying the

logical conditions in the argument; if a program

ming error has made this impossible, you must

reset your machine to recover. So as soon as you

put a WAIT statement into a program, save a copy

on tape or disk; that will save you if you've made

an error. Finally, WAIT does not affect the jiffy

clock - TI and TI$ continue during WAITs, even
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though the computer and the STOP key are os

tensibly dead. So by using the memory locations

of the jiffy clock, you can precisely control WAIT's
pauses.

Real World Applications

Table 2 lists some of WAIT's uses, along with the

arguments used to implement them. To demon

strate these applications, the following examples

can be inserted as line 25 of this little program:

10 TI$ = "000000"

20 PRINT TI

30 GOTO 20

Lines 20 and 30 cause a continuous screen

printout while the program is running, making it

easy to observe the effects of the WAIT in line 25.

(The following examples use ADDResses from

Original ROMs; if you have PET Upgrade, 4.0, or

a VIC or a 64, use Table 1 to find the right

ADDResses for your machine.)

WAIT 59410,255,251 stops the program when

SPACE is depressed, and continues execution

when it's released. No other key can make the

program pause if these arguments are used. Dif

ferent TRIGs, of course, will activate different

"59410 keys."

WAIT 59410,255,255 stops the program until

SPACE or one of the other "59410 keys" is de

pressed. Only these keys can change the contents

of 59410, and any one of them will do it, thus

ending the WAIT.

WAIT 516,255 is a simple way to pause until

a key is pressed. Since 516 contains a zero until

SHIFT is pressed, this line halts the program until

you press SHIFT. Notice that the STOP key has

no effect unless SHIFT is pressed and the program

is running. Also notice that WAIT 516,1 would

have the same effect, using fewer bytes.

WAIT 59411,8,8 waits for a button on the

tape drive to be pressed. While all the buttons are

up, 59411's eight-bit is set, and the program halts.

Depressing PLAY or any other recorder button

clears the eight-bit, resuming execution of the

program.

WAIT 59411,8 halts the program when the

eight-bit is cleared, resuming when it's set. So,

unlike the last example, this one stops when a

button is down. Together, these two examples

show how to use a one or a zero in any bit position

to stop your program - just block out all the other

bits and use TRIG to look for a one or a zero in

the position of interest. This technique can be

used to wait for a peripheral to signal that it is

ready to proceed, assuming that the signal comes

Table

PET

Orig.

ROMs

512

513

514

515

516

525

59410

59411

59471

1: Some

PET

Upgrade

or4.0

ROMs

141

142

143

151

152

158

59410

59411

59471

Usefu

VIC-20

162

161

160

197

Memory

64

162

161

160

197

Locations

Contents

Increments every jiffy (1/60 second).

Increments every 256 jiffies (4.2 seconds).

Increments every 65536 jiffies (18.2 minutes).

Zeroing TIS zeros all three clock locations.

Unique value for the key pressed at the current jiffy.
(Note: returns keyboard matrix N k _. 355. other values differ with ROMs.
rather than ASCII value)

653

198

N/A

37151

653

198

N/A

(Button down = 62

all buttons up = 126)

37136

Status of SHIFT key. Up = 0, Down = l.

Number of characters in the keyboard buffer (0 to 9).

Senses certain keys. The keys vary with keyboards

and ROMs, but these are the most common:

For BASIC 1.0 and 2.0 For BASIC4.0

RVS = 254 '*" 'key = 254

'['key = 253 '3'key = 253

SPACE = 251 '6'key = 251

'<'key = 247 '9'key = 247

STOP = 239 STOP = 239

'.'key = 191 ':'key = 223

' = 'key = 127

Note that pressing a key zeros a bit in 59410.

Pressing multiple keys zeros multiple bits.

The eight-bil of this location tells the state of the but

tons on TAPE #1. Button down = 0, all buttons up = 1.

Parallel User Port.
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WORD

PROCESSOR?

VICS3

You bet! Quick Brown Fox word processing software has more features than Word

Star and runs on your VIC or Commodore 64. And it can grow and grow. Add

memory, 80 column display, disks, even a letter quality printer. We'll

show you how a lst-class word processor can be yours for less than

$2000! You can even have a "student" system for less than $700!

It all starts with the Quick Brown Fox at $65.

[CK
BROWN
FOX : ■■-.-.■-":

Call or write for our free brochure

Quick Brown Fox 548 Broadway New York NY 10012 (800) 547-5995 Ext 194

Dealer Inquiries Invited (212) 925-8290



by way of a line going high or low.

WAIT 514,128 pauses until the jiffy counter

hits 128. See Table 2 for other valid MASKs for

this purpose (WAIT ADDR,T).

WAIT 525,1 : POKE 525,0 waits for any key

to be pressed. This is simpler than the more

common

25 GET A$ : IF A$ = " " THEN 25

and it allows other statements to follow it on the

same program line. The POKE is there to clear the

keyboard buffer and can be omitted if there are

no subsequent GETs or INPUTs in your program.

WAIT 525,2 : POKE 525,0 waits for two keys

to be hit. There is no easy way to wait for three.

WAIT 513,255,PEEK(513) waits for the 4.2

second timer to increment. The screen display

will prove that this happens every 256 jiffies.

WAIT 516,1,PEEK(516) illustrates an inter

esting technique. Whether SHIFT is up or down,

WAIITing On The
VIC-20 And

Commodore 64
Doug Ferguson, Elido, Ohio

Joysticks Can WAIT

One of my pet peeves involves a game that

uses a joystick for virtually all movement,

but when it's time to indicate whether to

play again, I have to put aside the joystick

and hit a function key, type Y for YES, or hit

the space bar. Why not use the joystick?

End-of-the-program questions are well

suited for the WAIT command. To replay or

not to replay is hardly a "menu" of choices.

With WAIT, the computer "waits" for the

replay signal. Even if the player wants to

quit, he can always RUN/STOP-RESTORE or

turn off the power.

The most suitable replay signal is the

fire button, as in this VIC-20 example:

6000 PRINT "YOU WIN!!": PRINT" PRESS

FIRE-BUTTON TO PLAY AGAIN"

6005 WAIT 37137,32: REM IN CASE BUTTON

IS ALSO USED IN THE GAME ITSELF

6010 WAIT 37137,32,32

6020 RUN

Here is a table showing the specific test values

not only for the VIC-20 but also for the

Commodore 64:

COMMODORE 64

VIC-20

FIRE

LEFT

DOWN

UP

*RIGHT

WAIT37137,32,32

WAIT 37137,32,32

WAIT 37137,16,16

WAIT 37137,4,4

WAIT 37152,128,128

ANY (except WAIT 37137,62,62

RIGHT on

the VIC)

Joystick 1

145,16,16

145,4,4

145,2,2

145,1,1

145,8,8

145,31,31

Joystick 2

56464,16,16

56464,4,4

56464,2,2

56464,1,1

56464,8,8

56464,31,31

*POKE 37154,127 before and POKE 37154,255 after the

WAIT statement on the VIC.

This table assumes you want to test if the

joystick is pressed a certain way. If you want

to test that a certain position is not pressed,

just leave off the last number {as in line

6005).

Tracing With WAIT

Another way to use WAIT is in FOR/NEXT

loops in either program or direct mode. For

example, to examine the contents of the ROM

memory containing BASIC, type in the fol

lowing program:

100 FOR X = 12 * 4096 TO X + 81

91: PRINT X,PEEK(X)

110 WAIT 197,64

120 NEXT

or the direct statement

FOR X = 12 * 4096 TO X + 8191:

PRINT X,PEEK(X):WAIT 197,64

NEXT

(In both examples, substitute 10*4096 for the

Commodore 64.)

A list of memory addresses and contents

will begin to scroll by- To stop printing, press

any key (except RESTORE, SHIFT, CTRL, or

the Commodore key). Printing resumes

when the key is released. If the WAIT is

changed to WAIT 653,1,1, the SHIFT key

alone becomes the control key. This has the

advantage of providing a "hands off" pause

by using the SHIFT LOCK key.

It is also possible to single-step (go

through a program line by line) using the

WAIT command. Simply change the WAIT to

WAIT 197,64: WAIT 197,64,64

for "any key" control or

WAIT 653,1,1: WAIT 653,1

for SHIFT key control, although the SHIFT

LOCK is of no consequence when single-

stepping.

Escape from examining memory by hit

ting the RUN/STOP key.
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NOW. The only real limitation

for your VIC 20 Is imagination.

The ARFON MICRO VIC 20 EXPANSION CHASSIS allows you to fully expand the VIC 20

memory, plug In Interfaces, other computer peripherals, cartridges for expanded Basic

language functions, programming utilities and even ROM cartfdges of your own design to

turn the VIC 20 Into a sophisticated computer control system. In fact, with your VIC Installed

In the AFRON MICRO VIC 20 EXPANSION CHASSIS the only real limitation to the uses you
can find for the VIC 20 Is Imagination.

VIC 20 SOFTWARE FROM ARFON MICRO, U.S.

case, use of graphic characters, full screen editing, full cur

sor control while editing, scroll up and down through text,

add, change and delete characters, insert and delete blocks

of text. $25.

TOTL TEXT 2.5 has all the features of TOTL TEXT 2.0, plus

up to 4 heading lines per page, footing line every page,

footnotes, keyboard imput for form letters (up to 6 80-

column lines], special characters for printer, right justify,

and 3K additional working memory for editing. S35.

ALL TOTL 2.0 series programs work with tape and/or disk

and require VIC 20, 8K expansion, cassette deck and/or disk

drive, VIC printer or RS-232 printer.

BALDOR'S CASTLE is a fast-moving real time ad

venture—can you fight off 1 I different types of

monsters with just your bare hands, or will

you need bow and arrow, magic sword,

potions, and more to steal Baldor's

gold? Game cartridge by Martin Ken

nedy. (More fun with joystick.)

ARFON VIC EXPANSION CHAS

SIS comes complete with al

uminum cover/monitor shelf.

TOTL TIME MANAGER is a set of two programs which

allow you to create personal or business schedules, calen
dars of events, and checklists of activities. Organize reports

by: person, project, or activity. Sort reports by: beginning

or ending dates, or activity number. Print 56 different bar

chart formulas. S25.

RESEARCH ASSISTANT 2.0 is a set of programs which

allow you to keep track of reference data and-create

keyword cross reference lists. Keep data on reference sour

ces: author, title, bibliography. Keep reference notes:

page(s), text, up to 12 keyword cross reference, print

data and or cross reference lists. S25.

TOTL LABEL 2.0 is a very useful mailing list and label

program. TOTL LABEL 2.0 features easy editing, add or

delete labels, define your own labels (width, length, num

ber of printed lines), sort alphabetically or numerically and

more. S20.

TOTL TEXT 2.0 is a complete word processing program

which allows you to create and format professional

looking documents. There is no limit to the length of a

document. TOTL TEXT features: page numbering,

paragraph control, right and left margin control, VIC prin

ter expanded characters, skip to top of page, single,

double, or triple spacing, centered title lines, tab position

control, character and line spacing, upper and/or lower

VIC 20 & COMMODORE are registered trademarks of Commodore

Business Machines.

Ask your VIC Dealer, or Contact

ARFON MICROELECTRONICS, U.S.

111 Rena Drive, Lafayette, La. 70503

1318)988-2478



AIM
FOR EFFICIENCY

Accounting

+ Integration

"MAGIS PLUS"

The one-step accounting system!

MAGIS PLUS Software by MAG, Inc.

This software is the superior alternative

to an incomplete accounting system.

Available through:

South Eastern

Computer Outlet
P.O. Box 127 Comer, GA. 30629

SECO specializes in Commodore,

Digilog, Texas Instruments & Victor

hardware.

SECO AIMS TO PLEASE!
Call collect: (404) 783-5011

MasterCard and Visa accepted.

this line waits for it to change. (Careful - if you

changed ADDR to accommodate your ROMs, the

PEEK must be changed to match it.)

WAIT 515,255,PEEK(515) does the same for

any other key.

WAIT 59471,1,1 waits for the PAO line on the

user port to go low. Don't try this or the following

examples unless you've configured the port for

inputs and can control the lines.

WAIT 59471,1 waits for PAO to go high.

WAIT 59471,1,PEEK(59471) waits for PAO to

change state.

WAIT 59471,3,2 waits if PAO is low and PA1

is high. Otherwise, the program continues to

run.

Of course, there are hundreds of other ways

to use WAIT. If you understand the ones we've

looked at here, you're ready to find and exploit

the others. Here's one of them, to check your

understanding: If X means we don't care whether

a bit is 0 or 1, and if we want our program to pause

as long as XXXX0101 appears in location 59471,

but to continue on any other value, the proper

statement is WAIT 59471,15,5. If you understand

exactly why 15 and 5 are the proper arguments,

you really do know all about WAIT.

Table 2:

Some Useful Applications

ADDR is the memory location to be tested.

CONT is ADDR's contents when tested.

Argument

WAITADDR,255,N

WAITADDR,255,255

WAIT ADDR,255

WAITADDR,B,B

WAITADDR,B

WAITADDR,T

Effect

For N of 0 - 255, waits while CONT

= N. Continues when CONT does

not equal N.

Waits as long as all bits in CONT

are ones. Continues when any bit

goes to zero.

Waits as long as all bits in CONT

are zeros. Continues when any bit

goes to one.

Where B is 1,2,4,8,16,32,64 or 128,

waits while CONT's B-bit is one.

Continues when the B-bit is zero.

Where B is as above, waits while

CONT's B-bit is zero. Continues

when the B-bit is one.

Where a counter in ADDR cycles

from 0 to 255, and where T is 128,

192,224, 240, 248, 252, or 254, waits

while CONT is less than T. Con

tinues as soon as CONT = T. -».
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□commodore
INTERFACES
ADA-1450 Serial

ADA-16OO Parallel

RS232 cable for Vic or 64, 2m

Video/Audio cable for 64 & monitor

MONITORS — Great resolution
for the GBM 64 or VIC
Panasonic, 13" Color

Amdek Color I

NEC JB1201M, 12" Color
NEC JB 1201, 12" green phosphor

Amdek Video 300L, green phosphor

BUSINESS SOFTWARE
Spellmaster Dictionary (great for WordPro!)

OZZ Data Base System (8050)

Silicon Office (database, wp)

Wordcraft 80

VisiCalc {new expanded)

Dow Jones Portfolio Management System (RS232)

WordPro 4+ or 5+

The Manager

Legal Time Accounting

I.R.M.A

BPI A/R, G/L, Job Cost, Inventory, Payroll

SJB will service any VIC or CBM64.

.... $149

.... 149

.... 30

.... 25

.... $375

.... 330

.... 330

.... 170

.... 175

.... $199

.... 240

... - 995 (New)

.... 289

.... 199

.... 120

.... 299

.... 199

.... 425

.... 295

.... 325'pkg

MasterCard, Visa, Money Order, Bank Check
COD (add $5) accepted.

Add 3% surcharge for credit cards.

In stock items shipped within 48 hours, F.O.B., Dallas, TX.

All products shipped with manufacturer's warranty-

TO ORDER CALL TOLL FREE
800-527-4893 800-442-1048 (Within Texas)
SJB will meet any competitive price under
similar in-stock conditions.

SJB DISTRIBUTORS, iHC./J

10520 Piano Road, Suite 206 w*

Dallas, Texas 75238 ^
(214) 343-1328

Prices are subject to change without notice. Sat 10 to

Business Hours:

M-F 8 to 6

Sat 10 to 2

SOFTWARE FOR CBM 64S

Word Processing S90

Computer Tutoring Game (COCO) 50

General Ledger 199

Pet Emulator (emulates 4.0 basic) 30

CBM EasyCalc (for the 64) 99

CBM EasyFinance 50

CBM EasyPlot 80

CBM EasyScan (appointment manager) 80

Sprite-Magic (build sprites on screen with

Joystick, save to disk or cassette) 30

Assembler Package for CBM 64 (cassette)

Editor (creates and updates source code),

Assembler, Loader, Disassembler 50-

Mail Mate 50

IEEE Interlace (64) 100

Parallel Interface 90

RS232 Interface (modems, printers) 45

VIC PRODUCTS

VIC 20 Computer, 5K $199

Vic Datasette Recorder 60

Vic 1541 Disk Drive 395

VIC MODEM (for CBM 64) 100

VIC 1525 Graphic Printer (for CBM 64) 325

8K Memory Expansion Cartridge 49

16KRAM 99

24 K RAM 155

IEEE Interface (VIC) 85

Gorf (great arcade game) 30

Omega Race 30

Midnight Drive 23

VIC 3 slot Expander 43

VIC 6 slot Expander 83

Seawolf 23

Cosmic Cruncher 23

Arcade Joysticks — Heavy duty with 2 firing

buttons! Great for the VIC or 64

SuperPET (5 languages, 2 processors)

CBM 8032 Computer, 80 column
CBM Memory Expansion, 64K

PET 4032, 40 Column

CBM 8050,1 Mg. Dual Drive

CBM D9060, 5 Mg. Hard Disk

CBM D9090, 7.5 Mg. Hard Disk

CBM 4040, 340K Dual Drive

CBM 2031,170K Single Drive

PRINTERS—LETTER QUALITY
CBM 8300.40cps

Diablo 62Q,25cps

Nee Spinwriter 7700,55cps
Nee Spinwriter 35QQ,35cps

PRINTERS—DOT MATRIX
CBM 4022,80cps/graphies

CBM 8023,150 cps/graphics
Okidata 82A,120cps/serial or par

Nee 8023A(parallel)



Apple Machine
Language Memory Aid

K Lourosh, Decatur, IL

"ML Helper" is a utility developed to assist fledgling

Apple machine language programmers in studying

6502 object code when the original source code is not

available, and also in adapting that code to their par

ticular needs and systems. This program also works as

is on OS! and can easily be modified for any Microsoft

BASIC.

Options are offered in this program to list and

modify zero page usage, to list and modify abso

lute addressing references, and to relocate the

code under examination. Although written in

Microsoft floating-point BASIC, this utility is read

ily converted to the other popular dialects. In

fact, while my system is OSI, the listing is for

Apple simply to involve a wider audience.

You may save ML Helper without REMarks.

If you do, notice that line 31 may be incorporated

into line 29, and line 35 into line 33, for increased

program optimization. However, do not tamper

with the "NEXT A" statement of line 51, since

ML Helper will exit a loop without completing it;

a simple "NEXT" there is insufficient.

In the interest of brevity, I chose to do no

error checking of input from the keyboard. Thus

it's easy to become careless and obtain seemingly

inexplicable program performance. Also, when

using hexadecimal notation, I assumed you won't

prefix an address with the "$" symbol. Further

more, leading zeros are harmless, but quite un

necessary. No relocate is foolproof. Hence, ML

Helper does not resolve the indirect JMP or the

technique of jumping with an RTS once the stack

has been prepared. In other words, jump tables

and data blocks are moved unchanged.

Disassemble And Relocate

When up and running, ML Helper emulates a

disassembler, examining the address range you've

specified for valid 6502 operation codes. When

they are found, the program logic proceeds to list

or modify the zero page references, to list external

absolute references, to modify absolute references,

or to move code and modify addresses for a suc

cessful relocate, whichever option is operative.

Bytes determined to be invalid instruction

code sequences are assumed to form data tables.

A data table finder, as such, is always active and

can actually become an unspecified sixth option
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to locate unknown data table areas.

At this point I set an arbitrary criterion -

namely, that wherever there occurs a block of six

or fewer consecutive bytes of executable code, the

data table finder should, nonetheless, report that

block of code as part of a data table area. If this

standard proves unsuitable for your requirements,

then change the "A-7" expression in line 350. The

absence of data tables is reported as an address

range of 0-0 ($0000-0000 hexadecimal).

Menu item 4 may not be immediately clear.

The "EXTERNAL" references that ML Helper will

list are those absolute addresses referencing mem

ory outside the body of the program module being

examined. Displaying all absolute addressing

usage produces a counterproductive volume of

screen clutter which I thought best to avoid.

Menu item 5, by which you elect to change

absolute references, is not similarly restricted. If

during a run it appears that interesting data might

scroll away, then Apple users are reminded to

invoke the CTRL S Stop-List feature of their sys

tem; others may have to rely on CTRL C or divert

all output to hard copy. Have fun exploring un

charted machine language programs with ML

Helper pointing the way.

0 DATA 232,200,202

68,138,152,234

1 DATA 154,64,120,88,184,248,216,8,40,0,208,

240,144,176,48

2 DATA 160,201,224

66,164,133,134

3 DATA 196,101,229

136,72,104,24,56,96,17 0,

10,74,42,106,186

16,80,112,169,162

192,105,233,41,9,73,165,1

132,230,198,197,228

36,37,5

10 DATA 69,38,102,6,70,181,182,180,149,150,14

8,246,214,213,117

11 DATA 245,53,21,85,54,118,22,86,177,145,209

,113,241,49,17,81,161,129,193,97

12 DATA 225,33,1,65,32,76,108,44,173,174,172,

141,142,140,238,206,205,236,204

13 DATA 109,237,45,13,77,46,110,14,78,189,190

20 DATA 188,157,254,222,221,125,253,61,29,93,

62,126,30,94,185,153,217,121,249

21 DATA 57,25,89: GOTO 530

30 REM *** LIST ADDRESSES ***

40 IF A(2) > = S THEN IF A(Z} < = E THEN '

RETURN

50 IF Z = 0 GOTO 80

60 FOR X = 0 TO Z - 1: IF A(X) = A(2) THEN R

ETURN

68 S(T) = VAL (H$):E(T) = VAL (E$)

7 0 NEXT

80 PRINT "ADDR REF'D: ";: IF H THEN D = A(Z)

: GOSUB 220: PRINT "$"HS: GOTO 100

90 PRINT A(Z)



THEN POKE A

NEXT : RETURN

REM *** RELOCATE ***

IF A{Z) < TS OR A(Z) > TE THEN RETURN

I = PEEK (A + 1) + T3: IF I > 255 THEN I "

= I - N:T4 = T4 + 1

POKE A + 1,1: POKE A + 2, PEEK (A + 2) + T

4: RETURN

REM *** CHANGE ABSOLUTE ADDR ***

FOR I = 0 TO X: IF CU) = A(Z) THEN K = I

NT (D(I) / N)

POKE A + 1, D(I) - N * K: POKE A + 2,K

NEXT : RETURN

REM *** DEC-HEX ***

H$ = "":F = 4096: FOR J = H TO 4:K = INT '

(D / F):D = D - K * F

H$ = HS + MIDS (G$,K + H,H):F = F / 16: NE

XT : RETURN

REM *** HEX-DEC ***

D = 0:F = H: FOR J = LEN (H$) TO H STEP - "

H:M = ASC ( MIDS (H$rJ,H )) - 48

(M> 9)):F = 16

100 Z = Z + 1 - (Z > 29): RETURN

110 REM *** ZERO PAGE CHANGE ***

120 FOR I = 0 TO X: IF C(I) = A{Z)

130

140

150

160

170

180

190

195

200

210

220

225

230

240

245

250

260

265

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

510

520

530

531

532

533

540

541

542

550

560

570

F:D = D + F * (M-7

NEXT : RETURN

REM *** PRINT DATA TABLES ***

PRINT "DATA TABLE: ";: IF H THEN D = Tl: "

GOSUB 220: PRINT "S"HS"-";:D=T2

GOSUB 220: PRINT H$: RETURN

PRINT Tl"-"T2: RETURN

REM *** MAIN ROUTINE ***

FOR A = S TO E

REM *** SKIP DATA TABLES ***

FOR I = 0 TO T: IF S(I) THEN IF A > = S(I)

THEN A = E(I) + 1:S(I) = 0

NEXT : FOR I = 0 TO 150: READ M: IF PEEK (

A) = M GOTO 390

NEXT

REM *** PRINT DATA TABLES ***

IF A - 7 > T2 THEN IF Tl THEN GOSUB 260:T1

= A

IF Tl = 0 THEN Tl = A

T2 = A: GOTO 510

REM *** 1-BYTE IGNORE ***

IF I < 29 GOTO 510

REM *** 2-BYTE IGNORE ***

IF I < 48 GOTO 500

REM *** ZERO PAGE ***

IF I > 102 OR C > 2 GOTO 470

IF C < 3 THEN A(Z) = PEEK (A + 1): ON C GO

SUB 50,120

GOTO 500

REM *** 3-BYTE ***

IF I < 103 GOTO 500

IF C > 2 THEN A(Z)=PEEK {A + 1) + PEEK (A '

+ 2) * N: ON C-2 GOSUB 150,40,190

A = A + 1

A = A + 1

RESTORE : NEXT A: GOSUB 260: END

REM *** END OF MAIN ROUTINE ***

PRINT "1= LIST ZERO PAGE REFERENCES":PRINT

"2= CHANGE ZERO PAGE REFERENCES"

PRINT "3= RELOCATE": PRINT "4= LIST EXTERN

AL ABSOLUTE REFERENCES"

PRINT "5= CHANGE ABSOLUTE REFERENCES": PRI

NT: PRINT "CHOOSE ONE: ";: GET HS

PRINT H$:C = VAL (H$):PRINT :PRINT "WANT H

EX NUMBERS, Y/N? ";: GET H$:PRINT H$

PRINT :H = HS = "Y":N = 256:G$ = "01234567

89ABCDEF": DIM A{30)

INPUT "INPUT START,END ADDRESSES: ";HS,E$:

PRINT

IF H THEN GOSUB 240:S = D:H$ = E$: GOSUB 2

40:E = D: GOTO 560

S = VAL (H$):E = VAL (ES)

IF C < > 3 GOTO 660

INPUT "INPUT TARGET ADDRESS: ";H$: PRINT :

IF H THEN GOSUB 240:TS=D:GOTO600

K=K-1

POKE K, PEEK (I):

580 TS = VAL (H$)

590 REM *** CALCULATE OFFSET ***

600 TE = TS + E - S:I = ABS (TS - S):T4 = INT '

(I / N):T3 = I - T4 * N

605 IF TS < S THEN T3 = - T3: T4 = - T4

610 REM *** MOVE ROUTINE ***

620 IF T3 > 0 THEN K = TE: FOR I = E TO S STEP

- 1: POKE K, PEEK (I):

625 NEXT : GOTO 650

630 K = TS: FOR I = S TO E:

K = K + 1: NEXT

640 REM *** SWAP TS & S, TE & E ***

650 K = TS:TS = S:S = K;K = TE:TE = E:E = K

660 PRINT "LIST UP TO 11 KNOWN DATA TABLES IN '

THE PROGRAM. TYPE 0,0 WHEN DONE."iP

RINT

670 PRINT "DATA TABLE "T" START,END: ";: INPU

T "";H$,ES

675 IF H THEN GOSUB 240:S(T) = D:H$ = ES: GOSU

B 240:E{T) = D: GOTO 690

680 S(T) = VAL (H$):E(T) = VAL (E$)

690 IF E(T) THEN I = T3 + T4 * N:S(T) = S{T) +

I:E(T) = E(T) + I:T = T + 1

695 IF T < 11 GOTO 670

700 IF C < > 2 THEN IF C < > 5 THEN PRINT : GO

TO 290

710 PRINT :PRINT "LIST UP TO 11 ADDRESSES TO B

E CHANGED. TYPE 0,0 WHEN DONE.":PRINT

720 PRINT "#"X". OLD,NEW ADDRESSES: ";: INPUT

"";HS,E$

725 IF H THEN GOSUB 240:C(X) = D:H? = E$: GOSU

B 240:D(X) = D: GOTO 740

730 C(X) = VAL (H$):D(X) = VAL (E$)

740 IF C(X) = D(X) OR X = 10 THEN PRINT : GOTO

290

750 X = X + 1: GOTO 720 I

TIRED OF WRITING

BORING BUSINESS DATA

PROCESSING PROGRAMS?

THE ALIEN GROUP needs an imaginative Pro

grammer to create interesting software for its

Voice and Music Synthesizer Peripherals. He/

she must be capable of writing in Assembly

Language and have detailed knowledge of

at least one of the popular home computers

and its operating system. Send Resume to:

THE ALIEN GROUP, 27 W. 23rd St.. NY, NY 10010

Use the handy

reader service cards

in the back of the

magazine for

information on products

advertised in COMPUTE!
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Supermon64
Jim Butterfield, Associate Editor

Supermon64 is your gateway to machine language

programming on the Commodore 64. Supermon, in

several versions, has been popular over the years as a

major programming too! for Commodore users. With

this adaptation for the 64, a good book on 6502 prog

ramming, and patience, you can learn to write programs

or subroutines which are capable of running at extra

ordinary speeds. You can learn machine language

programming.

Supermon64 itself is in machine language, but

you can type it in without knowing what it means.

Using the Tiny Peeker/Poker (Program 1), or via the

built-in monitor ofa PET, type it in and SAVE it. The

fastest way to check for errors is to type in Program 3

on a regular PET (or use the portioning techniques

described in the article to make room for the checksum

program the same way you made room for the Tiny

Pecker). Then load Supermon64 into the PET. It will

come in above your BASIC. Then RUN the checksum

and it will report the location of any errors.

The easiest way to type in Supermon64 is by using

a monitor. Unfortunately, you won't have a mon

itor until Supermon64 is typed in. This leads to a

chicken-and-egg situation. It's no good my

suggesting that you should borrow a friend's

Supermon64 to type this in; if he's got it, you can

just make a copy and save a lot of work. There's

gotta be another way.

The Commodore 64 has lots of memory. We

can waste some of it to create an easy method

which will allow us to enter this program. Maybe

we'll even learn something along the way.

You may have noticed that when you power

up the 64, it tells you that you have 38911 bytes

free. For the moment, I'm not going to tell you

what happened to the rest of the 64K (it's there,

but BASIC won't use it). The baffling thing is that

if you ask the machine to PRINT FRE(O), it will

tell you that it has -26627 bytes free. Don't be con

fused: this is a bug and you can get the right

number by adding 65536. Whip out your trusty

calculator, do the addition, and do you get 38911?

Of course not, but it's close enough (another story

for another time).

Now: we're going to trim some memory away

from the computer, so as to give ourselves space

to stage Supermon64. First, we must prepare the
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new space so that it will be able to hold a BASIC

program. Type POKE 8192,0 and the space is

ready. Next, we are going to move BASIC to this

new area. Type POKE 44,32 followed by NEW

and the deed is done. At this point we seem to

have a perfectly normal Commodore 64 machine.

Everything will work as before. But, if you ask

PRINT FRE(O) you'll find that your free space has

dropped to 32765 bytes. We have sectioned off

the space where we will plant Supermon64. [You

can use this same technique, then type in Program 3

and run the checksum on your program - Ed,]

Now we are ready fora simple input program.

Enter the following:

Program 1. Tiny Peeker/Poker.

100 PRINT "TINY PEEKER/POKER"

110 X?="*":INPUT X$:IF X$="*" THEN END

120 GOSUB 500

130 IF E GOTO 280

140 A=V

150 IF J>LEN(X$) GOTO 300

160 FOR 1=0 TO 7

170 P=J:GOSUB 550

180 C(l)=V

190 IF E GOTO 280

200 NEXT I

210 T=0

220 FOR 1=0 TO 7

230 POKE A+I,C(l)

240 T=T+C(I)

2 50 NEXT I

260 PRINT "CHECKSUM=";T

270 GOTO 110

280 PRINT MID$(X?,l,j);"??":GOTO 110

300 T=0

310 FOR 1=0 TO 7

320 V=PEEK(A+I)

3 30 T=T+V

340 V=V/16

3 50 PRINT " ";

360 FOR J=l TO 2

370 V%=V

380 V=(V-V%)*16

390 IF V%>9 THEN V%=V%+7

400 PRINT CHR5(V%+48);

410 NEXT J

420 NEXT I

4 30 PRINT "/";T
440 GOTO 110

500 P=l



64 ** ALL NEW!!! ** 64

SOFTWARE FOR COMMODORE 64

WORD-PAC $74.95
Print up to 99 pages of text.

Automatic tabbing/Centering/Underlining.

Copy Lines/Merge/Plus More!

Coded in Machine language.

CALC-PAC $74.95
Interface-Compatible with WORD-PAC & DATA-PAC.

Coded in our own Unique Spread-Sheet language.

User-Friendly Mathematical Applications.

DATA-PAC $39.95
Interface-Compatible with WORD-PAC & CALC-PAC.

User defined Formats/Search & Sorts.

Printer compatable.

EDITOR-PAC $69.95
Complete Programmer's Editor.

Auto-Number/Renumber including goto & gosub.

Program Merge/Global Search and Replace.

Plus Much More!

ASSEMBLER-PAC $59.95
Programmers take note!

Mnemonic format to Machine Language.

Link Modules/External references, More!

HOME-ACCOUNTANT $29.95

Checkbook with reconciliation routine.

Hard-Copy listing option.

Search and Review/Chart of Accounts.

Income and Expense.

ANNOUNCING...

The PCS/8064 Upgrade Module for the 64

On power-up the PCS/8064 provides:

80-column video output.

WORD-PAC word processing.

CALC-PAC spread sheet mathematics.

DATA-PAC data base system.

Exit to BASIC.

All Applications Interface-Compatible.

Check local dealers or Call Pacific Coast Software

for retail pricing.

Plus Full line of Games/Home Software for 64

Free Catalog Offer.

PACIFIC COAST SOFTWARE

3220 S. Brea Canyon Rd. 218 S. Main/Box 147

Diamond Bar. CA 91765 LeSueur, MN 56058

(714) 594-8210 (612) 665-6724

Mid-Eastern Distribution:

PERIPHERALS PLUS (215) 687-8540

155 E. Lancaster Ave. - Wayne, Penn. 19087

New England Distribution:

OMICRON (617) 769-6867

1416 Providence Highway - Norwood, Mass. 02062

Dealer Inquires Encouraged.

Commodore 64 and 64 are trademarks of Commodore

Business Machines.

ARE YOUA
SMART BUYER?

For vO9iwJ this is a smart buy ifyou're looking for a place
to store your computer, peripherals, and accessories without

spending a fortune.

The CS 1632 computer storage

cabinets compact yet functional

design fits almost anywhere while

housing your computer monitor,

joysticks, software, books and

peripherals all for only $89.95.

The slide out shelf puts the

computer at the right height and

position for easy comfortable

operation.

The fold up locking door keeps

unwanted fingers off the key

board when not in use.

To store joysticks just turn them

upside down and slide them into

the inverted storage rack.

Twist tabs on the back of center

pane! allow for neat concealed

grouping ofwires, while power

packs rest hidden behind center

panel on shelf.

The slide out software tray has room for 14 cartridges or cassettes

and up to 30 diskettes. Most brands ofsoftware will fit between the

adjustable partitions with a convenient hook for the spare key at rear.

Stand fits Atari 400 & 800, Commodore 64 & VIC 20. Ti 99/4A

and TRS-80.

Cabinet dimensions overall 36" high x 33-7/8" wide x 16" deep.

Cabinet comes unassembled. Assembry requires only a saewdriver,

hammer, and a few minutes ofyour time.

Choice in simulated woodgrain, ofwarm golden oak or rich natural

walnut finish.
To order CS1632, send $89.95 to:

3OEGRER
INDUSTRIES CORPORATION

P.O. Box 528

Lake Oswcgo. OR 97034

Phone orders call. (503) 636-6888

Name _

Address

Gty State Zip

□ Golden oak finish Q Natural walnut finish

] My personal check, cashiers check or money order is enclosed.

J Bill my VISA # Exp. Date

□ Bill my Mastercard * Exp. Date

Card Holders Signature

Immediate shipment if in stock. Ifpcrsonal check is seni. allow additional 2 weeks.

Prices subject lo change. Shipmen! subject to availabilrty. Cabinel shipped unassembled in

2 canons. Ships UPS frt. collect FOB Portland. Oregon.



510

520

550

560

600

610

620

630

640

650

660

670

680

690

7 00

710

720

730

740

750

760

770

780

790

800

L=4

GOTO 600

P=J

L=2

E=0

V=0

FOR J=P TO LEN(X$)

X=ASC(MID$(X$/J))

IF X=32 THEN NEXT J

IF J>LEN(X$) GOTO 790

P=J

FOR J=P TO LEN(X$)

X=ASC(MID$(X$,J))

IF X<>32 THEN NEXT J

IF J-POL GOTO 790

FOR K=P TO J-l

X=ASC(MID$(X$,K))

IF X<58 THEN X=X-48

IF X>64 THEN X=X-55

IF X<0 OR X>15 GOTO 790

V=V*16+X

NEXT K

RETURN

E=-l

RETURN

This program is a very tiny monitor. It will

allow you to enter information into memory, eight

bytes at a time. To do this: wait for the question

mark, and then type in monitor-format the address

and contents:

? 0800 00 1A 08 64 00 99 22 93

The program will return a checksum value to

you, which you can use to insure that you have

entered the information correctly. To view mem

ory, type in only the address: the contents will be

displayed.

Completing The Job

When you have finished entering all that data,

you can make Supermon64 happen quite easily.

Three last POKE commmands and a CLR:
s

POKE 44,8 2^>
POKE 45,232

POKE 46,17

CLR
I]

You have Supermon64. Save it with a conventional

BASIC SAVE before you do anything else.

Now you may RUN it - and learn how to use

it.

Supermon64 Summary

Commodore Monitor Instructions:

G GO RUN

L LOAD FROM TAPE OR DISK

M MEMORY DISPLAY

R REGISTER DISPLAY

S SAVE TO TAPE OR DISK

X EXIT TO BASIC

Supermon64 Additional Instructions:

A SIMPLE ASSEMBLER

D DISASSEMBLER

F FILL MEMORY

HHUNTMEMORY

P PRINTING DISASSEMBLER

T TRANSFER MEMORY

• Simple assembler

.A 2000 LDA #$12

.A 2002 STA $8000,X

.A 2005 (RETURN)

In the above example the user started assem

bly at 2000 hex. The first instruction was load a

register with immediate 12 hex. In the second line

the user did not need to type the A and address.

The simple assembler prompts with the next ad

dress. To exit the assembler type a return after

the address prompt. Syntax is the same as the

"disassembler output.

• Disassembler

.D 2000

(SCREEN CLEARS)
2000 A9 12

2002 9D 00 80

2005 AA

2006 AA

LDA #$12

STA $8000,X

TAX

TAX

(Full page of instructions)

Disassembles 22 instructions starting at 2000

hex. The three bytes following the address may

be modified. Use the CRSR keys to move to and

modify the bytes. Hit return and the bytes in mem

ory will be changed. Supermon64 will then disas

semble that page again.

• Printing disassembler

.P 2000,2040

2000 A9 12

2002 9D 00 80

2005 AA

LDA #$12

STA $8000,X

TAX

203F A2 00 LDX #$00

To engage printer, set up beforehand:

OPEN 4,4:CMD4

• Fill memory

.F 1000 1100 FF

Fills the memory from 1000 hex to 1100 hex

with the byte FF hex.

• Go run

.G

Go to the address in the PC register display

and begin RUN code. All the registers will be re

placed with the displayed values.

.G 1000
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Programming The PET/CBM
by Raeto Collin West

The book described by Jim Butterfield as

"...unquestionably the most comprehensive

and accurate reference I have seen to date../7

The Reference Encyclopedia for Commodore 2000,3000,4000, and 8000 series computers and peripherals.

Here's just a sample of reviewer and reader reaction:

From reviewers:
Educational Computing Review by Stephen Potts

"Of all the books I have read on the PET this book Programming

the PET/CBM by Raeto West must rank as one of the most

comprehensive and readable accounts on the PET that I have ever

had the pleasure to see...

"If you wish to get more from your PET than arcade games

and simple teaching programs then this book is a must for your

bookshelf. It does not matter whether you run on BASIC 1, BASIC

2, or BASIC 4 since all routines are supplied with addresses and

changes to make them run on any machines wherever possible...

"...this book, with its lucid explanations of the PET, its useful

routines and programming hints, is an essential purchase."

IPUG Magazine Review [British PET User Group) by Ron Geere

"This publication represents over a year's intensive research ... and

the resulting product is 3 valuable work of reference. A tremendous

amount of useful information has been packed in this 500 + page

work at which I was so over-awed that I did not know how to

start this review at first...
"This book is a must for every CBM/PET user."

From readers:
"...a book the average to advanced user cannot afford not to ■

possess..."

"My copy ofyour 'Programming the PET/CBM has been in daily

use for nearly a month and I am finding it totally addictive,

suffering severe withdrawal symptoms whenever I try half

heartedly to move on to other reading matter. It is without doubt

the best book on its subject available today..."

"I have recently acquired a copy of your book Programming the

PET/CBM and must congratulate you on its concept and on

packing in so much detail. It's so very much better than anything I
have had up to now that it'll be my constant reference manual."

"I have received my copy of Programming the PET/CBM by Raeto

West and I have recommended it to several of my students. This

book is so valuable that I cannot now afford to be without it."

Published exclusively in North America by COMPUTE! Books. The book is an astonishing

reference manual of useful information. Contents include this and much more:

1 Introduction and overview: Plan of the book, sources

of information, features and chronology of CBM hardware.

2 BASIC and how It works: Storage of BASIC and its

variables; tokens, pointers, syntax; optimising BASIC.

3 Program and system design: Capabilities of the

equipment; charts, algorithms, space, timing.

4 Effective programming in BASIC: Seventeen examples,

including subroutines, dates, DATA, INPUT, rounding.

5 Alphabetic reference to BASIC keywords: Full

descriptions, with examples, of all keywords, with methods for

adding additional commands not present in CBM BASIC, e.g.

AUTO. DEL, OLD, POP. PRINT USING, SORT. VARPTR.

6 Disk drives: Descriptions of operation and workings of

disk drives, with BASIC and machine-code examples; bugs.

7 Alphabetic reference to disk BASIC commands:

BASIC 4 disk commands with examples and notes.

8 Other peripherals and hardware: Tape storage and

handling; printers; modem; keyboard; EPROMs; reset switches.

9 Graphics and sound: Tables of CBM characters; CRT chip;

animation, bar plots, 80 by SO etc.; user-port sound.

10 The transition to machine-code: Introductory concepts;

a BASIC monitor; use of MLM, Supermon, Extramon; easy

examples.

11 More 6502 machine-code: 6502 hardware features;

eighteen common problems in programming; debugging.

12 Alphabetic reference to 6502 opcodes: Examples,

notes, and explanations on each opcode from ADC to TYA.

13 Using ROM routines: IRQ, NMI, RESET; the Kernel;

examples - modifying LIST; ordinary and relocating loaders.

14 Effective 6502 programming: Assemblers; CHRGET

and wedges; PIAs, VIA, IEEE; common mistakes.

15 Index to BASIC ROMs and RAM: Memory map of RAM

and ROM, detailing and comparing BASICS 1. 2. and 4.

16 Mathematical programming: Precision; equations;

statistics; simulation; finance; calculus; machine-code.

17 Programming In business and education: Examples,

applications and pitfalls in business and education.

Appendices: 6502 reference charts; Supermon listings;

ASCII; glossary

Plus many programs,diagrams and charts. Paperback, 504 pages. ISBN 0 942386 04 3. $24-95,

To Order

Programming The PET/CBM

Call

TOLL FREE 800-334-0868
In ISIC Call 919-275-9809

Or send coupon to

COMPUTE! Books, P.O. Box 5406, Greensboro, NC 27403

In England, order from Level Limned. P.O. Box 438, Hampstead, London,

NW3 IBH. Price in England is £ 14.90, including P & P.

Please send. copy Icopies} of Programming The

PET/CBM at S24 95 each. (In [he US and Canada, add S3

shipping and handling. Outside Nonh America add S10 for air

mail delivery. S3 for surface delivery).

All orders mus: be prepaid in US funds |rnoney order, check,

or cnarge).

Q Payment Enclosed

Please charge my □ VISA Q MasterCard □ Am. Express

Account No. Expires /

Name

Address

City State _Zip_

Country

Aliow 4-6 wfeks for deliveiy Foreign surface rfeirveiy allow 2-4 monins



Program 2. Supermon64.

0800

0808

0810

0818

0820

0828

0830

0838

0840

0848

0850

0858

0860

0868

0870

0878

0880

0888

0890

0898

08A0

08A8

08B0

08B8

08C0

08C8

08D0

08D8

08E0

08E8

08F0

08F8

0900

0908

0910

0918

0920

0928

0930

0938

0940

0948

0950

0958

0960

0968

0970

0978

0980

0988

0990

0998

09A0

09A8

09B0

09B8

09C0

09C8

09D0

09D8

09E0

09E8

09F0

09F8

00

12

45

4E

11

20

00

20

55

4C

28

35

AA

AA

AA

AA

A5

A5

A0

C6

D0

F0

C6

24

37

91

C6

90

85

00

00

8D

00

8D

8D

8A

00

0 2

2A

34

02

0D

D2

0D

05

C9

A2

8A

BD

EC

3A

A9

54

00

Fl

A2

03

00

A9

48

4C

FF

20

A0

1A

ID

52

00

20

20

4B

2E

54

44

C2

36

31

AA

AA

AA

2D

37

00

22

02

21

23

AA

D0

37

38

B6

33

4F

8D

17

00

3D

3B

E9

00

20

20

E6

E6

D0

FF

A9

20

2E

0E

0A

C6

4C

02

08

FD

20

60

00

4C

C6

02

20

57

A2

D2

3B

04

ID

20

31

20

20

04

2E

54

00

28

AC

32

AA

AA

AA

85

85

A5

Bl

C6

85

C6

A5

02

8A

C6

C9

A5

4F

16

03

D8

02

02

02

8D

57

57

Cl

26

F8

A9

2E

D2

F0

DD

AA

FF

ED

A5

85

00

33

20

00

ED

ID

85

57

FA

00

FF

20

64

ID

36

04

20

20

78

4 A

.45

66

34

C2

37

AA

AA

AA

22

24

22

22

23

26

22

26

C6

48

37

4F

38

4F

03

A9

68

68

68

8D

39

FD

FA

D0

60

68

00

20

FF

F9

B7

BD

00

FA

C2

ID

Bl

F8

88

81

FA

60

C2

FD

00

00

E8

C2

00

ID

34

6E

20

.20.

00

49

52

04,

33

28

29

AA

AA

AA

A5

A5

D0

D0

C6

A5

Bl

65

38

A5

68

D0

85

4F

AD

30

8D

8D

AA

3A

02

00

00

06

20

68

00

57

20

C9

FF

C7

48

00

8D

A0

Cl

00

FA

Cl

00

A9

A9

00

A9

BD

E0

F8

99

53

2D

00

20

20

99

4D

46

82

29

34

00

AA

AA

AA

2E

38

02

3C

22

22

22

25

C6

37

91

ED

34

AD

E7

20

3E

3C

68

02

BA

A2

A9

E6

CF

A9

85

FA

3E

20

00

FF

60

A5

39

00

20

C6

00

Cl

20

3B

05

68

90

EA

16

00

22

55

4D

99

20

20

22

20

49

00

AA

34

00

AA

AA

AA

85

85

C6

A5

Bl

D0

18

48

37

D0

37

A5

6C

E6

FF

90

02

02

A8

98

8E

42

52

C2

FF

90

26

00

F8

F0

D0

00

CA

Cl

02

00

48

ID

90

Cl

33

85

60

A2

20

FF

D0

AD

93

50

4F

22

20

20

11

42

45

9E

32

29

00

AA

AA

AA

23

25

23

22

22

02

65

A5

68

02

18

37

37

FF

00

FF

68

68

38

E9

3F

A9

D0

D0

C9

20

A2

A9

00

F5

0C

48

10

8D

60

20

FA

D0

0B

F0

F8

Cl

98

2E

D2

00

F5

39

0A00

0A08

0A10

0A18

0A20

0A28

0A3H

0A38

0A40

0A4 8

0A50

0A58

0A60

0A68

0A70

0A78

0A80

0A88

0A90

0A98

0AA0

0AA8'

0AB0

0AB8

0AC0

0AC8

0AD0

0AD8

0AE0

0AE8

0AF0

0AF8

0B00

0B08

0B10

0B18

0B20

0B28

0B30

0B38

0B40

0B48

0B50

0B58

0B60

0B68

0B70

0B78

0B80

0B88

0B90

0B98

0BA0

0BA8

0BB0

0BB8

0BC0

0BC8

0BD0

0BD8

0BE0

0BE8

0BF0

0BF8

02

20

20

F8

20

20

FA

El

A5

90

20

F0

FA

20

FA

20

D0

FF

Dl

80

AE

48

48

3E

AE

01

84

A9

20

22

F0

E6

ED

F0

FA

F0

0D

20

20

F9

4C

C9

20

2C

Cl

69

D0

F2

C2

4A

AA

48

FF

06

C2

F3

85

85

20

20

18

0A

20

C9

20

48

8D

00

69

79

00

FF

C3

2E

41

E0

00

B7

00

3E

F8

C9

20

F8

3F

AD

AD

02

3F

84

90

02

F0

D0

10

B7

FA

16

00

E5

60

96

D2

00

47

2C

69

D0

85

FA

98

F9

20

4A

68

8A

09

60

95

60

C2

Cl

3E

3E

60

0A

AF

3A

18

FA

F8

20

FA

FA

A9

F0

C5

A0

FA

4C

90

F8

90

F8

4C

0D

79

00

02

3A

3C

40

02

BA

84

85

F9

14

C9

C8

00

C9

29

85

6C

F9

FF

A5

F8

D0

FA

AD

AE

00

A9

00

48

4A

29

20

30

A2

C0

20

20

60

F8

F8

20

85

FA

90

FA

00

00

79

00

00

90

3C

Cl

3A

00

ED

03

00

EB

00

47

F0

FA

A9

9A

02

02

A9

9A

84

93

BC

C9

20

0D

C0

20

2C

0F

BA

30

00

A9

90

00

BA

00

20

A5

20

90

4C

FA

4A

0F

D2

C9

02

63

88

88

A9

00

00

AF

2A

00

02

00

20

F0

FA

20

90

20

A6

A5

20

20

FA

20

D0

A9

20

F8

0C

00

90

78

48

AE

90

6C

B9

A9

20

0D

CF

F0

10

CF

D0

F0

20

03

D0

00

29

20

20

20

79

C2

CF

20

47

00

20

20

FF

3A

B5

95

FA

FA

00

C9

C9

FA

20

05

69

AD

B7

5C

00

■ 3E

28

D2

26

C4

C2

8B

00

80

07

08

Al

00

C9

90

20

AD

AD

3D

20

02

88

40

CF

F0

FF

29

D0

FF

DC

E9

CF

6C

D4

00

10

96

79

CF

FA

85

FF

D2

F8

A5

60

60

68

90

C0

C2

00

00

00

20

20

00

3E

2A

08

3A

F8

20

90

F8

20

FF

D0

E5

F8

F8

20

F8

20

85

F8

20

20

03

D2

39

3B

02

D2

A0

84

85

FF

38

C9

91

EC

C9

20

C9

FF

32

A9

20

D0

F9

FA

FF

00

AF

C9

FF

00

Cl

FA

FA

4C

02

48

CA

90

90

85

D0

D0

0A

F8

38

29

02

00

3E

33

00

69

20

38

C2

00

00

79

00

79

ID

00

CF

D0

20

FF

02

02

AC

FF

A0

B7

BB

C9

C9

22

BB

4C

0D

88

03

C9

03

90

EF

C4

00

00

C9

A5

20

0D

20

A5

48

00

00

D2

69

B5

D0

02

02

2A

09

0E

0A

00

60

0F

0CO0

0C08

0C10

0C18

0C20

0C28

0C30

0C38

0C40

0C48

0C50

0C58

0C60

0C68

0C70

0C78

0C80

0C88

0C90

0C98

00A 0

0CA8

0CB0

0CB8

0CC0

0CC8

0CD0

0CD8

0CE0

0CE8

0CF0

0CF8

0D00

0D08

0D10

0D18

0D20

0D28

0D30

0D38

0D40

0D48

0D50

0D58

0D60

0D68

0D70

0D78

0D8 0

0D88

0D90

0D98

0DA0

0DA8

0DB0

0DB8

0DC0

0DC8

0DD0

0DD8

0DE0

0DE8

0DF0

0DF8

60

Cl

26

F8

00

FA

FA

00

3F

A9

00

60

A2

C0

A5

0E

4C

38

AS

20

20

20

90

FB

20

D0

IE

85

D0

FB

20

20

20

20

90

20

81

4C

20

20

20

3E

3E

CF

D0

20

02

09

20

D2

00

02

F3

00

8D

47

20

86

90

20

85

A9

00

54

A2

D0

D6

00

00

00

00

20

02

3F

20

E6

02

68

C3

88

33

E5

05

69

0C

2F

15

00

05

EB

65

C4

3D

00

BB

D4

E5

3E

14

2F

Cl

ED

D4

E5

3E

F8

F8

FF

Fl

8F

E8

20

D0

FF

A0

D0

20

20

20

F8

A5

28

20

6A

Cl

91

A0

FD

02

08

C2

C9

3D

20

90

79

9A

20

54

C3

B5

95

A4

90

FB

Cl

IE

FA

FB

FB

A6

90

FB

20

C3

20

Al

B0

FA

FA

FA

F8

85

FB

20

FA

FA

FA

■F8

00

00

C9

F0

FA

20

88

EC

20

00

0C

41

33

2F

00

C2

A9

D2

FC

84

20

2C

00

2C

B4

D6

20

00

8F

09

FA

A9

D2

FD

D0

C0

27

C4

0B

00

85

60

00

00

00

26

5F

00

28

85

0C

Cl

34

00

00

00

00

ID

00

33

00

00

00

00

C9

9D

0D

1C

00

CF

FA

86

57

00

C8

FA

F8

FB

20

85

93

FF

00

C2

D2

20

20

A2

C2

Cl

F0

00

FA

60

00

90

FF

00

02

48

CA

38

A5

A5

IE

20

20

20

20

D0

Al

20

FB

C3

FB

81

20

4C

20

20

20

A6

90

F8

4C

20

20

A2

27

10

F0

8E

90

FF

00

1C

FD

Bl

E8

00

00

00

D4

21

20

A9

20

C6

FF

C2

41

00

D0

60

F9

01

00

20

B0

20

4C

CA

E6

B5

D0

E9

28

C3

98

D4

E5

E5

69

64

Cl

33

00

98

00

C3

B8

7D

69

69

88

26

0C

00

47

69

69

00

D0

02

22

00

C6

C9

90

A9

00

Cl

E4

20

A6

B0

FA

A2

D2

16

CA

ID

4C

F8

FA

00

02

20

60

20

20

3E

DE

D2

47

D0

C4

27

F3

02

A4

A4

E5

FA

FA

FA

FA

20

81

F8

18

65

A6

20

FA

FB

FA

FA

FA

D0

A5

D0

F8

FA

FA

00

14

E8

E0

00

9D

0D

B6

90

A2

DD

1C

54

26

DD

80

00

FF

85

FC

D0

47

00

00

B4

E6

3E

A9

CC

7C

F8

AE

FF

F8

FA

60

95

60

B0

29

C4

C2

00

00

00

00

28

C3

00

A5

C4

26

28

00

00

00

00

00

11

ID

EE

00

00

00

20

20

20

20

01

10

F0

E0

20

00

10

D0

FD

D0

4C

85

00

A9

ID

00

F2

F8

20

20

166 COMPUTE! Jonuary. 1983



WHAT'S SMALLER
THAN A BUSINESS CARD?

FASTER THAN

CASSETTES?

AND FAR LESS EXPENSIVE
THAN DISKS?

Why the ESF-20/64 Stringy Floppy

from Exatron, of course. Our exciting little

storage alternative gives you near floppy

disk speed and reliability at a budget-

minded price. Our high quality digital

mass storage system is the perfect product

to fill the gap between cassettes and floppy

disks. And that's especially true in the

case of the Commodore VIC-20® and

Commodore 64® microcomputers.

The Exatron Stringy Floppy system is

based on a small endless loop tape car

tridge we call "The Wafer". This wafer

measures only 2 3/4" x 1" x 3/16" — or

about the dimensions of a standard busi

ness card. Wafer was born to

run fast — at

around 7200 baud, or 14 times faster than a

standard cassette and has a memory ca

pacity of 64K bytes, The ESF-20/64 system

costs less than $200 and wafers are less

than $3.00 each. No wonder computer

people call us the "poor man's disk

system".

If you'd like to get the world on a

string, and bring your VIC-20® or

Commodore 64® into the 20th Century, just

fill out the coupon below and mail it to

EXATRON, 181 Commercial Street,

Sunnyvale, CA 94086. If you need to place

an order call (408) 737-7111, outside

California (800) 538-8559 and ask for

Chrissy or Natalie.

The ESF-20/64 Stringy

Floppy System from Exatron
for use with the Commodore VIC-20®
and Commodore 64® microcomputer.

exatron
For exciting alternatives

in mass storage.

Address

City/State/Zip

Mail today for information on the ESF-20/64 from

EXATRON, 181 Commercial St., Sunnyvale, CA 94086
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C2

E8

28

E6

ID

2A

BD

D0

A4

A9

D0

88

30

Cl

FD

06

0E

1C

06

20

F0

D5

D0

8A

1C

10

60

C9

4A

4A

A0

FF

98

8A

09

F2

A2

C8

F2

28

00

2A

FF

0D

20

20

28

FD

FC

FF

E9

00

00

20

46

D2

69

20

A2

4A

D0

CF

F0

20

85

9D

A2

26

A5

86

77

E3

IF

30

CC

D0

FF

1000

1008

1010

1018

1020

1028

1030

1038

1040

1048

1050

1058

1060

1068

1070

1078

1080

1088

1090

1098

10A0

10A8

10B0

10B8

10C0

10C8

10D0

10D8

10E0

10E8

10F0

10F8

1100

1108

1110

1118

1120

1128

1130

1138

1140

1148

1150

1158

1160

1168

1170

1178

1180

1188

1190

1198

11A0

11A8

11B0

11B8

11C0

11C8

11D0

11D8

11E0

11E8

00

00

20

FE

D0

F0

20

04

00

A4

91

Cl

C2

20

20

A9

00

98

10

28

60

08

08

08

08

D0

33

33

33

A9

00

85

59

1C

9D

00

23

Al

24

00

A5

A5

26

68

84

4A

A2

B2

1A

C4

3A

54

F9

F7

00

FB

38

00

F7

20

41

20

BD

D0

B8

00

A0

28

1C

A5

C8

IF

Cl

20

A9

C2

41

05

A8

F0

02

60

38

40

40

40

40

8C

D0

D0

D0

00

.00

9D

00

8A

8A

00

24

00

24

7C

69

69

62

44

74

72

A2

32

1A

CA

3B

46

00

F8

F4

00

FC

AC

00

50

43

53

2A

B5

FE

D0

20

A5

FB

IE

D0

D0

88

CA

90

F8

FA

20

20

0E

■08

C9

60i

09

09

09

09

44

8C

08

08

00

59

2C

00

1C

ID

29

53

00

AE

00

29

23

94

E8

B4

F2

74

B2

26

26

52

48

35

00

F9

92

00

FD

ED

43

20

50

FF

CA

00

A6

69

29

00

10

FA

03

D0

FC

20

00

00

D2

BF

86

E8

30

40

30

40

40

00

00

44

40

40

21

4D

29

58

23

23

19

IB

1A

AE

00

53

A0

88

94

28

A4

74

00

26

48

4D

44

F9

56

00

FB

5B

00

F7

20

58

AA

00

D0

D0

A5

FA

C9

90

0A

A5

B9

F8

00

D2

20

20

FF

FE

1C

86

90

02

22

02

02

00

00

9A

09

09

81

91

2C

24

5D

9D

AE

23

5B

A8

15

84

D8

54

00

6E

8A

74

00

72

44

47

50

00

F9

0C

00

FD

46

00

20

52

AA

20

Dl

AB

28

00

9D

0A

4C

IE

C2

A5

85

FF

54

54

4C

00

A6

ID

03

45

45

45

45

22

11

10

10

62

82

92

23

24

8B

SB

69

24

5B

AD

9C

13

62

44

00

74

00

72

22

72

44

58

2C

CC

00

FA

C0

00

F8

0D

53

20

AA

B9

F&

20

C5

A4

D0

98

ED

10

00

26

Cl

A0

FD

FD

B0

D0

ID

A6

C9

03

33

33

B3

44

22

22

22

13

00

86

28

00

IB

ID

A8

53

AS

29

6D

34

5A

C8

B4

F4

00

44

00

88

A2

4C

41

F8

89

00

FB

8A

00

20

52

59

AA

FE

0A

B8

ID

IF

1A

D0

FA

F6

00

91

84

41

00

00

FD

11

DD

1C

47

D0

D0

D0

D0

33

44

44

44

78

00

4A

24

00

Al

Al

19

19

69

00

9C

11

48

54

08

CC

AA

68

00

C8

C8

53

42

00

F9

3E

00

FD

FP

20

20

52

AA
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Go to address 1000 hex and begin running

code.

• Hunt memory

.H C000 D000 'READ

Hunt through memory from C000 hex to D000

hex for the ASCII string read and print the address

where it is found. A maximum of 32 characters

maybe used.

.H C000 D000 20 D2 FF

Hunt memory from C000 hex to D000 hex for
J

the sequence of bytes 20 D2 FF and print the ad

dress. A maximum of 32 bytes may be used.

• Load

.L

Load any program from cassette #1.

.L "RAM TEST"

Load from cassette #1 the program named

RAM TEST.

.L "RAM TEST",08

Load from disk (device 8) the program named

RAM TEST. This command leaves BASIC pointers

unchanged.

• Memory display

.M 0000 0080

0000 00 01 02 03 04 05 06 07

. 0008 08 09 0A 0B 0C 0D 0E 0F

Display memory from 0000 hex to 0080 hex.

The bytes following the .: can be altered by typing

over them, then typing a return.

• Register display

.R

PC IRQ SR AC XR YR SP

0000 E62E 01 02 03 04 05

Displays the register values saved when

Supermon64 was entered. The values may be

changed with the edit followed by a return.

• Save

.S "PROGRAM NAME",01,0800,0C80

SAVE to cassette #1 memory from 0800 hex

up to but not including 0C80 hex and name it

PROGRAM NAME.

.S "0:PROGRAM NAME1', 08, 1200,1F50

SAVE to disk drive #0 memory from 1200

hex up to but not including 1F50 hex and name it

PROGRAM NAME.

• Transfer memory

.T 1000 1100 5000

Transfer memory in the range 1000 hex to

1100 hex and start storing it at address 5000 hex.

• Exit to BASIC

.X

Return to BASIC ready mode. The stack value

SAVEd when entered will be restored. Care

should be taken that this value is the same as when

the monitor was entered. A CLR in BASIC will fix

any stack problems.

Program 3. Supermon64 Checksum.

100 REM SUPERMON64 CHECKSUM PROGRAM

110 DATA 10170,13676,15404,14997,15136,

16221,16696,12816,16228,14554

120 DATA14677,15039,14551,15104,15522,

16414,15 914,8958,11945 :S=2048

130 FORB=1TO19:READX:FORI=STOS+128:N=P

EEK(I) :Y=Y+N

140 NEXTI:IFY<>XTHENPRINT"ERROR IN

BLOCK #"B:GOTO160

150 PRINT"BLOCK #"B" IS CORRECT"

160 S=I:Y=0:NEXTB:REM CHECK LAST SHORT

BLOCK BY HAND ©

PET/CBM/VIC? SEE SKYLES

PET owners everywhere sing

Thanksfor the Memories^

to good old Bob Skyles

. . . they should . . . because Bob Skyles is the only

complete source for memory boards for any PET ever

sold. Old Bob won't forget you.

Anil Ihe Skyles memory systems have ihe highest quality control of any
computer product ever. Over 100 million bits of Skyles memory boards are

already in the field. First quality static and dynamic RAMS, solid soldered on

first quality glass epoxy. Thai is*hy t hey arc guaranteed—in spite ofthe new

lower prices—for a full Iwo jears.

The boards, inside the PET/CBM, install in minutes without special tools or

equipment.. .just a screwdriver.

Because ofour new dynamic memory design, and to celebrate old Bob's 30m
birthday, here are the smashing new prices:

SK Memory System orig. $250.00 now $200.00 SaveS 50.00

16K Memory System orig. $450.00 now $300.00 SaveSlSO.OO

24K Memory System orig. 5650.00 now $400.00 Save $250.00

... For any PETever made. When ordering, just describe your PET by model

number and indicate the amouni and type (or brand) of memory currently in
ihc unit.

Shipping and Handling /USA/Canada; $3.50 (Europe/Asia) $15.00

California residents must add 6%/6'/;% sales tax, as required.

Visa/Mastercard orders: call lollfrce (800) 227-9998 (except California).

California orders: please call (415) 965-1735.

Skyles Electric Works
23IK South Whitman Road

Mountain View, California 94041

(415) 965-1735

PET/CBM/VIC? SEE SKYLES
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Peripherals

Unlimited..

FANTASTIC PRICES!

OUR FAST SERVICE, PRODUCT

SELECTION AND OUR CUSTOMERS1

SATISFACTION MAKE US #1.

NEC PRINTERS

7710SpinwriterR/O

7720 Spinwriter KSR

7730 Spinwriter R/O

7700 Bi-directional Tractor

7700 Ribbons

3510 Spinwriter

3515 Spinwriter

3530 Spinwriter

3550 Spinwriter

3500 Bi-directional Tractor

3500 Ribbons

NEC Thimbles - All Styles

NEC DOT MATRIX

PC-8023 A-C

PC-8023 Ribbons

$2295

$2649

$2295

$250

$5

$1689

$1699

$1689

$2149

$225

$14

$18

$474

$14

OKIDATA PRINTERS

Okidata Microline 82A

Okidata Microline 83A

Okidata Microline 84P

Okidata Microline 84S

Tractor (Oki 80 & 82 Only)

Okidata Okigraph

Call for prices on ribbons

$459

$699

$1069

$1099

$60

$85

DIABLO PRINTERS

Diablo 620

Diablo 620 Bi-Directional Tractor

Diablo 630 RO

Diablo 630 KSR

Diablo 630 Bi-Directional Tractor

RS232 Cable

Call for prices on ribbons

$1349

$175

$1999

$2700

$275

$35

NEC MONITORS

NEC JB1201 GRN Phosphor $149

NEC JC1201 Color $339

EPSON PRINTERS

MX-80 w/Graphtrax Plus

MX-80FT w/Graphtrax Plus

MX-100 (15" Carriage)

Grappler Plus Interface

MX-80 Ribbons

MX-100 Ribbons

Call for prices on interfaces &

IDS PRINTERS

IDS Microprism

IDS Prism 132

IDS Prism 132 Color

IDS Grappler

AMDEK

Amdek 12" 300 GRN Phosphor

Amdek13"Colorl

Amdek 13" Color II

Amdek 13" Color III

Amdisk No. 3

(3" dual microfloppy storage

for the Apple II and IBM PC)

$469

$529

$699

$129

$12

$18

cables

$539

$1449

$1659

$129

$149

$319

$739

$429

$749

FOR SERVICE, QUALITY & DELIVERY,

CALL TOLL FREE

1-800-343-4114

ORDERING INFORMATION

Our order lines are open 9AM to 5:30PM

EST Monday thru Friday. Phone orders are

welcome; Free use of Mastercard and VISA.

Personal checks require 2 weeks clear

ance. Manufacturer's warranty included on

all equipment. Prices subject to revision.

C.O.D.'s accepted. All U.P.S. shipments are

subject to a shipping charge of 1% of the

total purchase, with a minimum charge of

$5.00.

PERIPHERALS UNLIMITED
(617)655-7400

62 North Main St. Natick, MA 01760



INSIGHT: Atari
Wilkinson

No gossip to start with this month. Instead, let's

start right off into a whole series of interesting

tidbits (and even a few tidbytes).

Which Is It? GTIA Or CTIA?

Several articles have been written on how to tell

whether you have a GTIA or CTIA in your system.

Most of them suggest that you use a GRAPHICS

9 statement and observe the screen (it turns black

with a GTIA, remains blue with a CTIA).

But suppose you want to write a program

that takes advantage of all the capabilities of the

GTIA. What does the poor user with only a CTIA

do? If you are commercially clever, you will have

your program sense which chip is in use and adapt

itself accordingly. This program will enable you

to do just that:

100 GRAPHICS 0:REM ALWAYS USE THIS MODE

110 PRINT "NOW TESTING FOR CTIA VERSUS GTIA"

120 PRINT "================================"

130 POKE 559,58:POKE 53277,2:REM ENABLE PLAYERS

140 POKE 542 79,240:REM USE ROM FOR PLAYER DATA

145 POKE 53248,80:REM CENTERED PLAYER

150 POKE 53278,0:REM CLEAR COLLISION REGISTERS

160 POKE 623,65:REM ENABLE GTIA, IF IT EXISTS

170 POKE 20,0

180 IF PEEK(20)<2 THEN 180

190 POKE 623,1:REM DISABLE GTIA

200 POKE 559,34:POKE 53277,0:REM TURN OFF

PLAYERS

210 FOR A=53261 TO 53265:POKE A,0:NEXT A:REM

(AND PLAYER DATA)

220 IF PEEK{53252) THEN PRINT "SORRY, ONLY A

CTIA":GOTO 240

230 PRINT "AHA1 A GTIA."

240 END

First of all, to give credit where it is due, I should

mention that I was inspired to try this by a remark

I read in one of Craig Chamberlain's articles in

the M.ACE. newsletter (Michigan Atari Com

puter Enthusiasts, in the Detroit area). Portions

of that article were also reprinted recently in

COMPUTE!

But let's now discuss the program. First, we

must explain why and how it works: there is no

way to inquire of the chip itself which it is. Even

the operating system does not know which is

installed. But.... (There had to be a "but," or there

wouldn't be this article.)

There are a few subtle differences between

how the two chips view players and missiles. In

particular, the GTIA doesn't believe that players

can collide with "printed" characters, so it never

reports such a collision. The CTIA, though, con

siders a character to be just another kind of

COLORed (and SETCOLORed) display.

The first thing our listing does is insure that

we have some mode zero characters on the screen

(lines 100 - 120). Then we enable the player DMA

and the players themselves (line 130). And we tell

the chips that the player data memory is smack in

the middle of the ROMs! (Why? To insure that

lots of data bits will be on, forcing lots of collisions

between the player and the playfield screen

characters.)

With line 145, we place the player somewhere

left of the center of the screen, insuring that it will

collide with our printed message. Then, after

clearing the collision registers (to insure that the

later results will be valid), we enable the special

modes of the GTIA (lines 150 and 160).

We wait for at least one full screen scan (lines

170 and 180), to be sure that the collision will

"take" (if it's going to). Then we turn everything

back off again (lines 190 - 210).

Finally, we inspect the collision register for

player zero. If a collision did occur, it must be

because the older CTIA was installed. If no colli

sion occurred, we presume that we have a GTIA.

All of this is a little complicated, but I sincerely

hope that some of you game developers out there

will start designing some good GTIA-based

games, now that you can have them modify them

selves for the CTIA owner.

A Few Abbrev'd RE Ms. Period.

In his article on "The Atari Wedge" (in the

November 1982 COMPUTE!), Charles Brannon

mentions that BASIC treats a line beginning with

a period as a REMark, claiming that it is a lucky

fluke. Well, it really isn't a fluke. It's just one of

those things that got designed into Atari BASIC

and then forgotten about.

The rule for using abbreviations in Atari

BASIC (and BASIC A 4-, naturally) is fairly simple:

when a statement begins with an abbreviation

(any alphabetic characters followed by a period),

BASIC searches the keyword name table for the

first statement name which matches the abbrevia

tion, starting at the first character of the abbreviation

and ending at the period.

This means, for example, that "L." will match

"LIST" only because LIST is the first word in the

January. 1983 COMPIHI! 171



keyword name table that begins with an "L". If

"LET" had been placed before "LIST" in this table,

then "L." would have been interpreted as a LET

statement. Boy, aren't we lucky that LIST comes

before LET!

Luck had nothing to do with it. The order of

those keywords was carefully chosen to provide

the maximum usability of the shortest abbrevia

tions. (Actually, I now believe that there are a few

variations in the order that might be more useful;

but remember that the order was set by intuition,

not experience, since the language didn't then

actually exist.)

Anyway, Atari had asked for a very short

abbreviation for REMark statements (e.g., "!", as

is used by most Microsoft BASICs). But what could

be shorter than a single period? It's even easier to

use than "!" (no shift key needed). How to pro

duce that result? Trivial! Place REM as the first

statement name in the keyword table.

So try it sometime. Why type in three charac

ters ("REM") when one will do? Of course, be

cause of the tokenizing nature of Atari BASIC,

any abbreviated statement(s) are LISTed in their

full form. So "." will be LISTed as "REM".

And a P.S. for those of you into BASIC inter

nals: note that this implies that the token value

for REM must be zero, since the token values relate

directly to the order of the names in the keyword

table.

Page 6 Preached Again

I kind of promised myself that I would get down

off my soap box this month and quit ranting and

raving. But I couldn't go one whole column with

out a little preaching, could I?

Stay out of page 6! I can't believe it! It seems

that every other article and/or utility program

and/or device driver that I run across wants to

place itself in page 6 (memory locations $600 to

$6FF, 1536 to 1791 decimal). It won't workl

How can I possibly install a printer driver in

page 6 and then put my player vertical move

routine there and my disk block input and output

and .... Ah, come on, folks. Give us a break.

If you are writing a complete "system" (a

game, or data base program, or whatever), then

you are naturally free to configure memory as

you wish, including doing whatever you want to

page 6. But if you are going to publish a utility in

a magazine or include a device driver with your

printer interface board or do anything that others

might use or modify, please don't make it fixed-

assembled in page 6. Please.

Besides, it is not true that BASIC leaves all of

page 6 alone. If you do an INPUT from disk (or

cassette or anything other than the screen), and if

the data you input exceeds 128 bytes, BASIC will

use at least a portion of page 6 as its buffer. (How-
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ever, it is probably - not surely, just probably -

safe to use memory from $680 to $6FF.)

A little history: If you examine your Atari

BASIC reference, you will find that there are two

memory usage tables. One claims that all of page

6 is available for the user. The other claims that

only the upper half is available. In general, you

should believe the latter, ft is not a design flaw nor

an error that BASIC sometimes uses the bottom

half of page 6. It is necessary and documented.

I think it was someone at Atari (my rumor

sources say Chris Crawford, but this is uncon

firmed) who began using all of page 6 for assembly

language routines. And, as I stated above, there

is really nothing wrong with doing so within a

"closed" environment (where you write all the

software, both BASIC and assembler). Just don't

do it for public consumption.

So what should you do, instead? The best

solution is to write self-relocatable code and load

it wherever there is free memory (e.g., in a BASIC

string). (Showing how to write self-relocatable

code might be an instructive article, in and of itself.

Any takers?)

The second best solution is to perform my

favorite trick: place your code at LOMEM and

move LOMEM up. Even here, though, it is best

to use relocatable code, so you can run under a

variety of operating system configurations and

varying heights of LOMEM (as I documented in

last month's column).

And, last but not least, I have some good,

practical (and a little bit selfish) reasons for avoid

ing page 6: BASIC A + uses a good portion of it

($610 through $642, actually). Does that make us

a villain? Perhaps a little, to the article writers.

But we aren't that terrible: I understand that Micro

soft BASIC uses all of page 6. And who khows

what other languages and operating systems and

peripheral devices and whatever will also use

page 6? Why complicate both your and others'

lives by putting your routines there also?

Some FORTH-Right Comments

I received a very well written and thought-out

letter from Steven Weston, of Del Mar, California,

regarding the benchmarks I reported in my Sep

tember 1982 column. Mr. Weston shares the pre

dilections of some others, considering FORTH to

have been slighted in that column (and in the

following one, I presume).

First, I should like to report that he translated

the BASIC benchmark to FORTH and obtained a

time of a little under 118 seconds. Which is inter

esting, since ValFORTH (the version he used)

makes use of the Atari floating point routines, I

believe. So why should it be slower than Atari

BASIC? If I were guessing (which means I'm about



WIN $5,000
Plus Royalties!*

For the best

Talking Game

For the Atari®

or Apple®II+

UsingtheVOICEBOX

Nowyoucanmakeyour

Atari® 400/800 or
Apple® II games and
other programs come

alive with the VOICE BOX L
by the Alien Group — the first V
low-cost, smart speech synthesizer

with unlimited vocabulary. ,. v

Add jokes to your programs. Insults. *
Compliments, Help messages. Stories.

Alien voices. Animal roars. Have your ■

computer talk to the fire department

or police in emergencies. To kids. Or blind

people. Teach touch typing with immediate

spoken feedback. Or just about any other

subject — the fun way. Or help a speech-

impaired friend communicate . . . the poss

ibilities are limitless.

The VOICE BOX plugs into your Atari's serial

port. And talks directly throughyourTV set. Or

into any Apple II slot. No power supply or

special interfaces needed.

Just select from its simple screen menu. A

dictionary with thousands of common words

(on diskette or cassette) automatically

translates your text into speech. It's that easy.

But don't let its friendliness fool you. The

VOICE BOX has all 64 phonemes (basic

sounds, like "ah") built in. Soyou can precisely

create any word or sound you can imagine.

And store it all on diskette or tape. Names or

foreign language words, for example. Or

wierd non-human languages.

Let me entertain you — The VOICE BOX is

creative too. It will crack you and your friends

up with non-stop random, grammatically

correct sentences, using words you specify. It

Speech Synthesizer

§C\ also hasanamusing talking
facewith lip-sync animation

/ — a real crowd-stopper. Best of
all, you can call the VOICE BOX

from any BASIC program and make

your program really hum —literally!

Singing Apples?— Apple owners get all these

capabilities too — as a plug-in card plus

diskette. Or there's a deluxe version with the

dictionary in ROM (no diskettes to bother

with), speaker, and ability to "sing" (heywe're

not making this up folks) in any key. (Both

Appleversions require 32K or more. Applesoft

and DOS 3.3).

Don't confuse the VOICE BOX with "dumb"

speech synthesizers that can't learnnewwords.

Or software-based ones with lower speech

quality—andanannoying tendencyto blank

out the displaywhen they talk. The VOICE BOX

is a true breakthrough in speech synthesis.

Small wonder thousands of Atari and Apple

owners have already bought the VOICE BOX.

The VOICE BOX is available now at leading

computer stores throughout the world. Or

direct from the Alien Group, with 10-day

money back guarantee if you're not com

pletely satisfied.

VOICE BOX For Atari. S169.00
16K and 32K versions included

(Specify diskette or cassette).

VOICE BOX for Apple 11 + Si39.00.
(Requires speaker.)

VOICE BOX for Apple II+. $215.00
(Includes dictionary in ROM and singing capability.

Comes with speaker.)

Enclose check or money order.

CHECKYOUR LOCAL COMPUTER STORE FOR TALKING "VOICE BOX" VERSIONS OFYOUR FAVORITE

GAMES FROM LEADING GAME COMPANIES

"Win a $5,000 prize — plus royalties — for the best Atari 400/800 or Apple II+ game using the VOICE
BOX. Deadline: May 30, 1983. Write for contest details.

Please mail to: The Alien Group, Department PT- 6 , 27 W. 23 St., N.Y., N.Y. 10010

Or call in order to (212) 741-1770

Mart Is a registered trademark ol Alart Inc. Apple is a registered trademark ol Apple Computer. Inc. VOICE BOX Is trademark of the Allen Group.



to take a flyer), I would presume that the floating

point words for ValFORTH are written in FORTH

words, instead of being written as low-level (as

sembly language) words. The very operation of

stacking and unstacking the floating point num

bers must then be relatively slow and painstaking.

If this is indeed true, then my comment is a

positive one: the FORTH user indeed has the

choice of implementing "commands" (words)
either way, with other FORTH words or with

assembly language. This flexibility is poorly sup

ported by most other languages. (Although many

C compiler implementations come close to having

such accessible assembly code. C/65 functions, for

example, need very little overhead in the assembly

language code to "unstack" their parameters.)

Want a faster FORTH instead of a smaller one?

Recode some routines in assembly language.

What Benchmarks Really Test

Before going on to the second point of Mr. Wes-

ton's letter, I should like to note that I feel that

perhaps he (and many other readers) missed part

of the point of the benchmarks: I was really trying

to show how useless any one benchmark is, since

it is so easy to dream up benchmarks which show

off the best features of a given language. I would

be hard pressed to construct even a set of ten

benchmarks which would adequately compare

languages.

And even if I thought I succeeded, how much

is the human interface to a language worth? PILOT

is still the easiest language on the Atari to learn

and interface to. By definition, it therefore out-

benchmarks every other language for beginners.

But would anyone seriously propose using PILOT

for generating prime numbers? I think not. Bench

marks are usually worth the paper they are printed

on and no more.

So now to Mr. Weston's second point. I quote:

"...the bottom line on languages is to use that

language which is best suited to the task. [With

Atari BASIC] the lack of integer based math is a

serious deficiency which can preclude its use by

professional software authors." He goes on to ask

why I don't provide a "toolbox" of integer math

routines to be interfaced to Atari BASIC "instead

of defending an inadequate situation."

Well. Kudos and jibes all in one it seems.

Anyway, he is absolutely right: pick the language

that fits the job instead of making the job fit the

language. You will remember, I hope, that in a

recent column I mentioned that I collect languages

like some people collect games. I keep hoping to

find one that will be useful to me.
But now let me disagree a little on a couple of

points. And I do so because I have received too
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many comments in this same vein. (1) Integer

math is not needed by all "professional software

authors." The person writing a financial package

needs integer math about as much as the game

writer needs floating point. If you need integer

math, choose a language which supports it. (2)

BASIC is, unfortunately, a non-extensible lan

guage. Sure, we could put integer math routines

in memory somewhere and use them from BASIC.

But BASIC would still insist on thinking of its

variables and constants as floating point, and the

conversion time (from floating point to integer to

floating point, ad nauseam) would wipe out all

speed advantages gained. (3) I don't think Atari

BASIC is an "inadequate situation." Sure, I think

there are other solutions. Why else would our

company produce languages such as BASIC A +

and C/65 (and probably more to come)? But "in

adequate"? I think not, if it" is used for and how it

was meant to be used. (If anything is inadequate,

it is the 6502 microprocessor, which does not lend

itself to the implementation of powerful language

compilers.)

But, if you are a beginner, don't let anyone

(including me) pressure you into trying to learn a

new language before you are ready. It is true that

you are not going to write "Super Invading Pack

ers with Tronic Fighters" with Atari BASIC. But

just look at what you can write! Ten years ago, a

computer fanatic would have sacrificed his left

thumb for what we now take for granted. Seven

short years ago, the "hot" computer game that

everybody was rewriting (to make it fit in their

expanded memory 8K byte gigantic machine) was

Wumpus. Today, I seldom see a published pro

gram that doesn't make Wumpus look like some

thing out of the dark ages. Hang in there, folks,

you ain't seen nuthin' yet.

The New BASIC Standard?

Well, I finally got time to take a long, hard look at

the new ANSI BASIC specification. Whew! I think

the tower of Babel must have seemed organized

by comparison. Even ADA and PL/1 look like

closely designed languages compared to ANSI

BASIC. I think that the rule in designing it was

"If someone wants it, let's put it in."

You certainly won't see any microcomputer

interpreter implementations of it in the near fu

ture. I estimate it would take over 80K bytes of Z-

80 code to do it (which translates to maybe 100K

to 120K of 6502 code). It is definitely designed to

be compiled, not interpreted, and then only by

big machines.

The error descriptions alone would take a

few kilobytes (and they are required!). And what

do lines like the following mean?
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Dealer Inquiries Intked

Use the handy

reader service cards

in the back of the

magazine for

information on products

advertised in COMPUTE!

Maxell Floppy Disks

The Mini-Disks

with maximum

quality.

Dealer inquiries invited C.O.D's accepted.

Call FREE (800) 235-4137.
PACIFIC EXCHANGES
100 Foothill Blvd

San Luis Obupo CA 93401

ItiCal ll«(S92
(H0SI543-1O37

A True Story

Not so long ago, there

was a kingdom called US.

All of US had been happy

until one day they were

attacked by the

neighboring kingdom of

Bad Games . . . which

rendered all of US bored.

East of US there

fortunately lived

and imaginative

named NEXA.

With his magical

powers, NEXA

created

two games

for US.

There was

SUPERBOWL

FOOTBALL

(Atari 400/800

w/ 48K and IBM

PC) with

pro-ball punch.

And then there was

DELTA SQUADRON

(Apple II 64K w/DOS

3.3), launching US

light years ahead into

the heart of a sizzling

starbase attack.

X-citing, X-plosive,

and X-emplary new

games. The Bad Game,

just couldn't compare

with the powers of

NEXA.

And so in the end, all

of US played happily

ever after. (Fortunately

for us, NEXA created 7

other games that year.)

N3CV
NEXA CORPORATION
p o Boi 3M68 San Francisco. CA



MAT PRINT #N, SAME, IF THERE EXIT FOR: A$;

B$, C

ASK #3: access outin, organization org$, rectype

internal, pointer p$

I am disappointed. I had hoped that the committee

would distill the best of the various BASICS and

come up with a somewhat enhanced version of

the original ANSI standard BASIC. Instead, they

seem to have distilled out the biggest features of

the biggest BASICs they can find. And who will

use the standard? Not the micros. (At least not in

the near future. I understand that Microsoft's

representative on the committee dropped out.

From frustration? I would have.) Not those who

need to contract with the government. (Soon,

you will have to use ADA if you work with the

defense department and various allied agencies.)

Not the big business computer users. (They can't

afford to go from COBOL, a clumsy but eminently

maintainable language, to a BASIC as kludged up

by the committee, with a lack of the data structures

that made COBOL successful.)

I guess I believed that the only BASIC users

that would be left in a few years would be the

hobbyists and the time-sharing companies. Now,

I think the only ANSI BASIC users will be the

time-sharing companies. Maybe.

As much as I disagree with much of what

Microsoft has done, I would rather have seen

Microsoft BASIC (version 5, on the CP/M

machines) become the standard than the

hodgepodge the ANSI committee has selected.

ANSI, on a scale of 10, I give you a 2.

The New Atari Computers

Perhaps by the time you read this, the new Atari

computers will be on display at the Consumer

Electronics Show (early January, in Las Vegas).

Don't expect any real surprises. I expect to hear of

a 64K machine (with no software to take advantage

of the extra 16K). And probably a low-end 16K

machine.

Obviously, Atari needs to get in there and

fight with Commodore, both on price and fea

tures. Price is easy. Features? Well, if Commodore

follows through as they claim they will, it could

be a tough fight. And I think the 400 replacement

might outstrip the VIC-20.1 guess I should note

that I am not as much of an Atari loyalist as this

paragraph makes me sound. It's just that I like a

good, competitive race. The consumer is bound

to win.

Oh, yes, one more thing. No more right-hand

cartridge slot in the new machines. And no mem

ory board slots at all. Ouch? I don't know. I hope

there will be a good way to expand the new

machines, but we will all have to wait to see what

it is.

Basically BASIC

All this talk about benchmarks and ANSI BASIC

has made me regain interest in a project I thought

of doing a while back. So, starting next month,

we will begin writing a BASIC interpreter right

here in this column. And we will write it in BASIC.

Interested? I am. ©

GRAPHICS HARDCOPY
Dumps anyihing on scieen of ATARI

400/800 to primer. All graphics and text

modes. Players/ Missiles/scaling /grey

scale/GTIA/more! Works with EPSON,

Centronics 739, IDS and Trendcom.

"ATARI is a registered trademark of

ATARI Computer Inc.
Spealy 400 o' 800 and _
Pnnie' when ordering ■

12091 634-8888/667-2888 £

WCROTRONrCS.inc.1:1

1125 N Golden State Blvd

Turlock, California 95380

NEW LOW PRICE

$79.95
(Includes Cable & Software!

FIRSTBORN IN 1978!

the original & continuously updated

CCA
Data Management

System

Now Available For Atari Computers

For Apple Computers

ForCPM Based Computers

CCA Data Management System

$ 99.50

150.00

225.00

Uses Features And Capabilities

Long record lenglhs

Up to 24 fields per record

Not Copy Guarded

Alpha numeric items

Numeric only items

Add, update, scan, etc. files

10-Leve! son ascending, descending,

allows alphabetizing data file.

• Contact your local dealer lor

details or write us for our caialoc

Business

Accounts Receivable

Accounts Payable

Inventories

Billing

Lists and Rosters

Home Phone Lists

Budgets, Hobbies

DIVISION OF CUSTOM ELECTRONICS. INC.

SOFTWARE
238 Exchange St.. Chkop.-c. Moiiothuwrti 01013

(413} 592-4761

Motltrcord & VISA Acc.pt.d

* Dealer And Distributor InqutrlH Invited

C!o!?ri Monday* — Open Daily Til 530 — FfWoyi Til B A
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SUPER SPECIALS
GORF

$29.95 cartridge

WIZARD OF WOR

$29.95 cartridge

KICKBACK

$34.95 cartridg

SOCCER

$34.95 cartridge

JUMBO JET PILOT

$34.95 cartridge

SUBMARINE COMMANDER

$34.95 cartridge ^

Prices effective January 1 through January 31, 1983

Buy any 3 programs and receive a FREE* SLIK STIK
ATARI

CONVERSATIONAL
LANGUAGES T 43.95
INVITATION TO

PROGRAMMING2&3-T ... 21.95
MUSIC COMPOSER - C 32-95
MY FIRST ALPHABET D ... 28.95
TOUCH TYPING ■ T 18.95

WORD PROCESSOR-D ... 112.95
BOOKKEEPER-D 112.95

HOME FILING MANAGER-D 37.95
MA1UNGLJSTT 18.95

ASTEROIDS C 26.95
CAVERNS OF MARS D 28.95
COMPUTER CHESS C 26.95
MISSILE COMMAND ■ C .... 26.95
SPACE INVADERS-C 26.95
SUPER BREAKOUT ■ C 26.95
STARRAIDERSC 32.95

ASSEMBLY EDITOR C 44.95
BASIC-C 44.95

MACROASSEMBLER D .... 65.95
MICROSOFT BASIC D 65.95

PILOT (HOME PACKAGE) C .58.95

ADVEOTURE INTERNATIONAL

REARGUARD-D 20.95
PREPPIED.T 23.95
SA'.GA.ADVENTURES D . 23.95

ANALOG
RACE IN SPACE • D/T 20.95
CARNIVAL - D/T 20.95

SUNDAY DRIVER D/T 23.95
CRASH DIVE! D/T 23.95

BIG FIVE

COAL MINER 2049'ER-Cart . 39.95

APX
ALL ITEMS ■ 20% OFF RETAIL. WE
CARRY THE ENTIRE APX

CATALOG!

AUTOMATED SIMULATIONS
TEMPLE OF APSHAI-D/T... 31.95

UPPER REACHES OF
APSHAI-D/T 16.95
CRUSH, CRUMBLE &

CHOMP D/T 23.95

RICOCHET D/T 16.95

CRYPT OF THE

UNDEADD 23.95
ARMOR ASSAULT D 31.95

DRAGON'S EYED 23.95

ESCAPE FROM VULCAN'S

ISLE-D 23.95
KING ARTHUR'S HEIR D... 23.95

MONSTER MAZE - Cart 31.95

PLATTERMAN1A ■ Cart 31.95

THE NIGHTMARE ■ D 23.95

DATASOFT

SHOOTING ARCADE D/T . 23.95

PACIFIC COAST

HIGHWAY-D/T 23.95

CLOWNS &

BALLOONS ■ D,T 23.95

MICROPAINTER D 27.95
CANYON CUMBER D'T ... 23.95

FATHOMS FORTY D 27.95
O'RILEY'S MINE D.T 27.95
ROSEN'S BRIGADE-D/T ... 27.95
SANDSOFEGYPT-D 31.95
SPELL WIZARD ■ D 63.95

BRODERBUND
APPLE PANIC D/T

STELLAR SHUTTLE ■ D/T ...

DAVID'S MIDNIGHT

MAGIC D
STARBLAZER-D

TRACK ATTACK D

LABYRINTH-D/T

SERPENTINED

DUELING DIGITS D

DEADLY SECRETS D

CHOPLIFTER-D

GENETIC DRIFT-D/T

SEAFOX D

COSMi

AZTEC CHALLENGER - D...
AZTEC CHALLENGER-T...
CRYPTS OF PLUMBOUS - D
CRYPTS OF PLUMBOUS - T.
GALACTIC AVENGER-D...
GALACTIC AVENGER - T ...
SPIDER INVASION-D

SPIDER INVASION -T

FIRST STAR

ASTRO CHASE DT

ON-LINE

JAWBREAKER-D/T

ULTIMAID
CROSSFIRE DT

THRESHOLD D

ULTIMA II D
MOUSKATTACK D ..

FROGGER DT

23.95

23.95

27.95
25.50

23.95
23.95

23.95

23.95

27.95

27.95

23.95

23.95

16.95

11.95

13.95

. 8.95

13.95

. 8.95

16.95

11.95

23.95

23.95

31.95

23.95

31.95

44.95

27.95

27.95

•COUPON PROGRAM
The purchase ol each program fwilh the

exception ol Super Specials, Atari and APX)

will earn you 1 COMPLTTABILITY DIVI

DEND COUPON. Save 3 coupons and re

deem them for your choice of Slik Stik, a

Lefty Adaptor, or an Extension Cable. You

pay only a $2.50 shippmg& handling charge.

D ■ Disk T ■ Cassette C - Cartridge

WE CARRY HUNDREDS OF ITEMS FOR ATARI 400/800, ASK FOR OUR FREE CATALOG.

I.D.S.I.
POOL1.5-D 27.95
POOL 400 Cart 31.95
SPEEDWAY BLAST ■ Cart ... 31.95

ROKLAN

DELUXE INVADERS Carl .. 31.95
GORF-Cart 35.95

WIZARD OF WOR Cart 35.95

SENTIENT

CYBORG D 27.95

GOLD RUSH D/T 27.95

SIRIUS

SNAKEBYTE-D 23.95

SPACEEGGS - D 23.95
CYCLOD-D 23.95

SNEAKERS ■ D 23.95
BANDITS ■ D 27.95
WAYOUT-D 31.95

SYNAPSE
PROTECTOR - D/T 23.95

SLIME-D/T 23.95

SHAMUS-D/T 23.95

FORT APOCALYPSE-D/T .. 23.95

CLAIM JUMPER ■ D/T 27.95

NAUTILUS-D/T 23.95

PICNIC PARANOIA D/T.... 27.95

RAPT1LIAN-D/T 27.95

ATARI is a trademark ol ATARI. Inc

Xorfightar SUKSTNC
• 90 Day Warranty

• Easy Ball Top

Control

EXTENSION CABLE (5 ft.)
Adapts to any Atari controller.

*9.95

The Ultimate Joystick
• 2 Year Warranty

• More Accurate

• Easwr to Hold

LEFTY JOYSTICK ADAPTOR
Adapts to any Atari Joystick.

Moves fire bulton to top Right. *9.95
ALL JOYSTICKS WORK WITH Aur. VCS. Sears Tele^me. Commodore VIC 20. Alan 400 BOO (Ail produtls havr reqislered rrademarks)

30 Day Money Back Guarantee on all Suncom Products

56.95

PERCOM D/D

DISK DRIVE

$579.00

MOSAIC 32K
RAM BOARD

$97.95

Mastercard/VISA

Order Toll Free 800-558-0003
In Wise. Call

414/351-2007

ORDERING INFORMATION
To order by mail send money order, certified check or persona! check (allow 14 days toclear) lo COMPUTABILITY.

Include $2.00 shipping on software orders and $2.50 shipping on hardware orders (FREE OR PURCHASED). Master
card & VISA please include card number and expiration date. Wl residents please add 5% sales tax. Outside of con
tinental U.S.A. please add 15% shipping (U.S. Funds only). Prices subject to change without notice.

Order Hours

Monday Friday

12 pm - 9 pm C.S.T.

ComputAbility

P.O. Box 17882

Milwaukee, Wl 53217



TELECOMMUNICATIONS
Michael Day

Computers

And Communication
Like the brains of animals, computers have evolved

from dedicated, single-mindedness into general-purpose

information processors. This month's column takes us

through a brief survey of the changes in the capabilities

of micro-, mini-, and mainframe computers, concluding

with how telecommunications are generally used with

each type of computer.

When computers were first introduced, they were

designed and wired to perform a particular job.

When the job was done, either it was performed

again with new information inserted, or the com

puter was rebuilt to run a different job. A patch

board reprogrammed the computer by recon

figuring the way the hardware was put together.

Such reprogramming was necessary because there

was just not enough memory available to hold

both the program and data at the same time. (IK

of memory was a lot back then.)

Batch Processing

Later, as the available memory size increased (to

a whole 4K), software programmable machines

were built. This improvement allowed the

machine to be automatically "built" by the same

mechanism that was used to load the data into

the machine. Since most of the time spent on the

computer was in "building" it for the particular

job at hand, this improvement also permitted an

interesting approach to processing, called batch

processing.

Batch processing involves loading the pro

gram and data into the machine from a mass stor

age device (usually a tape drive) and running the

program. The results are then saved (printed, put

back on the tape or on punch cards). The program

and data are then purged from the system, and a

new program/data job is loaded into the machine.

Batch processing helped increase the popularity

of these very expensive machines. But they re-
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quired intensive use to make them worth the

cost.

Using The Computer's Time

As computer costs increased, even batch pro

cessing was insufficient to offset the costs of the

computer. Analysis of computer operations

showed that much of the computer's time was

spent waiting for information to be given to it. If

the computer could be subdivided into individu

ally operating parts (or subproccssors), it would be

possible to request the information from a slow

external device, such as a tape drive, and while

the information was being retrieved, another job

could be loaded into the computer and operated

on. The processor could later return to the original

job and finish it.

Eliminating the computer's inactive or waiting

times greatly contributed to the efficient utilization

of the computer. By sharing the computer's re

sources, several different jobs could run at the

same time. Careful control of access to the various

parts of the system could actually make the com

puter work like several different computers at the

same time. Several users could therefore use the

computer without interfering with or being aware

of each other. This brought into being time-share

computers. Since a user seldom uses the system

continuously, someone else could use it when it

would otherwise be idle.

Patterns Of Development

When the minicomputer (bigger than a "micro,"

smaller than a "mainframe") came into being, it

went through the same sequence of development.

It started out as a computer designed to solve a

particular problem and developed into a general

purpose machine. The difference: by the time the

minicomputer was developed, it was cheaper to

design it to be program-controlled rather than to

have fixed control. This was true because many

parts of the machine could be shared by many

parts of the program. Because it was not necessary



to have individual parts available for each action

the computer performed, the computer could

actually "rebuild" itself on the fly.

The result was a shift from the mainframe

concept of computing. Since large mainframe

computers operate best where there are large

chunks of data to be processed, they tend to be

run mostly as batch processing machines where

an entire job, or a large portion of it, is operated

on before moving on to something else. The

minicomputer, however, is more suitable to ap

plications where the job requirements are varied

and rapidly shifting. They are thus most often

found in time-share applications where the ability

to handle a large number of jobs simultaneously

is more important than the actual processing time.

The minicomputer can't meet the raw crunch

power of the mainframe, but it surpasses the main

frame in adaptability.

A Rapid Change In Microcomputers

When the microcomputer came along, again the

same development pattern was followed. Like

the mainframes and minicomputers, the micro

computer was initially developed for single-job

applications. But it moved on to more generalized

applications more rapidly than either of the other

computers. Since the microcomputer was de

veloped as a result of Large Scale Integration (LSI

chips), the computers could be created at a very

low development cost and an unbelievably low

production cost.

The microcomputer too does not have the

crunch power of the mainframe, nor does it have

the adaptability of the mini. What it does have is

low cost of implementation, which makes it the

first computer ideally suited to fixed job applica

tions. Some of these applications are found in the

calculator, smart thermostats, microwave oven

controllers, etc.

In between these fixed applications and the

minicomputer are the high level microcomputers

(which are coming to be called personal com

puters). These computers, though sometimes not

suitable to the rapidly changing job environment

of the mini, do have general processing

capabilities. This makes them ideal for personal

computing since only a single job generally needs

to be run at one time, but the types of jobs that

the computer is required to perform are varied.

Telecommunications Needs

You might be wondering, "That's all very fine, but

what has this got to do with telecommunications?"

Actually, there is a very definite relationship

between the type of computer and its needs in

telecommunications. Large mainframes seldom

need extensive telecommunications. When they

do have such a need, it generally involves special

communication circuits designed specifically for

the computer system, such as airline or hotel re

servation systems, or banking systems. Minicom

puters, because they are highly adaptive, tend to

use a wide variety of communications capabilities.

Examples are the many time-share systems and

service bureaus.

Microcomputers, as opposed to personal com

puters, generally don't have a need for telecom

munications. When they do, the telecommunica

tions tend to be specific to the device or applica

tion. In fact, in some applications, the microcom

puter is the communications device, as it is with

some of the high-powered modems available.

Finally, with the personal computer, com

munications vary depending on the use to which

the computer is put. Generally, the application

consists of machine to machine communications

between users or connection to a large data base

service like Micronet or The Source.

These are only generalizations, of course,

and it is quite easy to find exceptions to the rule.

You can find microcomputers handling multiple

communications devices, and fully dedicated

minicomputers that have no outside communica

tions at all. As a general rule, however, these basic

patterns prevail. ©

MODEM
for the ATARI 400/800™ Computer

• NO ATARI 850™' INTERFACE

MODULE NEEDED

• SMART TERMINAL SOFTWARE

• 16K TAPE/DISK

• DIRECT CONNECT

• CONNECTS TO JOYSTICK PORT

"Everything you need to plug in and use"

MODEM. The inexpensive communications package

for Atari computers. State-of-the-art electronics and

advanced programming make it easy to use and

dependable. The smart choice fof Atari owners. Ask

for it by name: MODEM.

MICROBITS

434 W. 1st

Albany, OR 97321

(503) 967-9075

ONLY

$199,00
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MACHINE LANGUAGE
Jim Butterfield, Associate Editor

Speed Demon

Machine language programs are fast. So fast, in

fact, that for many applications we can consider

them to be instantaneous. That's good, of course,

but sometimes we have to take steps to restrain

the program's speed.

The first moon lander program that I wrote

was carefully coded, and the calculations were

carefully checked to see that they were correct. I

was rather taken aback to discover that the instant

I pressed GO I found myself crashed on the lunar

surface. All the calculations had taken place cor

rectly, but everything worked too fast.

Waiting For The World

In most cases, your machine language program is

controlled by the speed of external events. If

you're waiting for a user to type a line at the

keyboard, chances are that machine language is

running at about a ten thousandth of its potential

speed. It can do nothing until the next key is

pressed; and chances are that it will do little until

a line has been completed by pressing the RE

TURN (or ENTER) key.

Even when we're not waiting for the operator,

we are usually waiting for some external process.

Using the printer? Your program will spend most

of its time waiting for the printer to be ready for

the next character. Disk? Same thing. Communi

cations lines fall into the same category, but there's

a difference: even though the transfer rate of

characters to and from the communications inter

face is relatively slow, there will often be a need

to check it very frequently.

The result is that your program speed is usu

ally determined by the speed of external events.

In this case, the "instantaneous" assumption is

quite legitimate.

Let's take another example: you're printing
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material on the screen. Now you can deliver char

acters at blinding speed; but there's a limit to how

fast a user can read. Better slow it down, or your

program will be useless.

Compute Bound

Programs that spend most of their time waiting

for external events are called I/O-bound. Sounds

like a good name for a sailing ship, but it really

means that if you could get a faster printer, disk,

or whatever, your program would run signifi

cantly faster. Your speed is bound to the speed of

these devices.

There are other programs that do a great deal

of computation: they tend to be compute-bound.

No, that doesn't mean that you plan to submit

them to your favorite magazine; it means that if

you could calculate faster, you'd get more work

done. Compute-bound programs are often

mathematical in nature: to calculate the millionth

prime number you won't care much about your

printer speed; you want the computation to be

fast. Sorting programs are often compute-bound:

there's a lot of calculation needed there.

It's often wise to think about your program

in terms of its potential: will it be I/O-bound or

compute-bound? It will give you an idea of where

you might place extra effort in order to speed

things up.

Slowing Down

There are many cases where we deliberately wish

to slow down the speed of a machine language

program. Animation is a prime example: you don't

want your space ships, bombs, or cats to always

travel at supersonic speed. Indeed, if you used

maximum speed you'd never see them.

There are technical reasons to want to slow



COMPUTES Back Issues

Here are some of the applications, tutorials,

and games from available back issues of

COMPUTE!. Each issue contains much,

much mote than there's space here to list,

but here are some highlights:

February 1981: Simulating PRINT USING,

Using the Atari as a Terminal for Telecom

munications, Attach a Printer to the Atari,

Double Density Graphing on C1P, Commo

dore Disk Systems, PET Crash Prevention,

A 25<£ Apple II Clock.

May 1981: Named GOSUB/GOTO in

Applesoft, Generating Lower Case Text on

Apple II, Copy Atari Screens to the Printer,

Disk Directory Printer for Atari, Realtime

Clock on Atari, PET BASIC Delete Utility,

PET Calculated Bar Graphs, Running 40

Column Programs on a CBM 8032.

June 1981: Computer Using Educators

(CUE) on Software Pricing, Apple II Hires

Character Generator, Ever- expanding

Apple Power, Color Burst for Atari, Mixing

Atari Graphics Modes 0 and 8, Relocating

PET BASIC Programs, An Assembler In

BASIC for PET, QuadraPET: Multitasking!

July 1981: Home Heating and Cooling,

Animating Integer BASIC Lores Graphics,

The Apple Hires Shape Writer, Adding a

Voice Track to Atari Programs, Machine

Language Atari Joystick Driver, Four Screen

Utilities for the PET, Saving Machine

Language Programs on PET Tape Headers,

Commodore ROM Systems, The Voracious

Butterfly on OSI.

August 1981: Minimize Code and Maximize

Speed, Apple Disk Motor Control, A

Cassette Tape Monitor for the Apple, Easy

Reading of the Atari Joystick, Blockade

Game for the Atari, Atari Sound Utility,

The CBM "Fat 40," Keyword for PET, CBM/

PET Loading, Chaining, and Overlaying.

October 1981: Automatic DATA State

ments for CBM and Atari, VIC News,

Undeletable Lines on Apple, PET, VIC,

Budgeting on the Apple, Switching Cleanly

from Text to Graphics on Apple, Atari

Cassette Boot-tapes, Atari Variable Name

Utility, Atari Program Library, Train your

PET to Run VIC Programs, Interface a BSR

Remote Control System to PET, A General

Purpose BCD to Binary Routine, Converting

to Fat-40 PET.

December 1981: Saving Fuel $$ (Multiple

Computers: versions for Apple, PET, and

Atari), Unscramble Game (multiple

computers), Maze Generator (multiple

computers), Animating Applesoft Graphics,

A Simple Printer Interface for the Apple II,

A Simple Atari Wordprocessor, Adding

High Speed Vertical Positioning to Atari P/

M Graphics, OSI Supercursor, A Look At

SuperPET, Supermonfor PET/CBM, PET

Mine Maze Game.

January 1982: Invest (multiple computers),

Developing a Business Algorithm (multiple

computers), Apple Addresses, Lowercase

with Unmodified Apple, Cryptogram Game

for Atari, Superfont: Design Special

Character Sets on Atari, PET Repairs for

the Amateur, Micromon for PET, Self

modifying Programs in PET BASIC, Tiny-

tnon: a VIC Monitor, Vic Color Tips, VIC

Memory Map, ZAP: A VIC Game.

February 1982: Insurance Inventory

(multiple computers). Musical Transposition

(multiple computers), Multitasking

Emulator (multiple computers). Disassemble

Apple Programs from BASIC, Plotting

Polar Graphs on Apple, Atari P/M Graphics

Made Easy, Atari PILOT, Put A Rainbow

in your Atari, Marquee for PET, PET Disk

Disassembler, VIC Paddles and Keyboard,

VIC Timekeeping.

March 1982: Word Hunt Game (multiple

computers), Infinite Precision Multiply

(multiple computers), Atari Concentration

Game, VIC StarfightGame, CBM BASIC

4.0 To Upgrade Conversion Kit, Apple

Addresses, VIC Maps, EPROM Reliability,

Atari Ghost Programming, Atari Machine

Language Sort, Random Music Composition

on PET, Comment Your Apple II Catalog.

April 1982: Track Down Those Memory

Bugs (multiple computers), Shooting Stars

Game (multiple computers), Intelligent

Input Subroutines (multiple computers),

Ulrracube for Atari, Customizing Apple's

Copy Program, Using PET/CBM In The

Hi^h School Physics Lab, Grading Exams

on a Microcomputer (multiple computers),

Atari Mailing List, Renumber VIC Programs

The Easy Way, Browsing the VIC Chip,

Disk Checkout for PET/CBM.

May 1982: VIC Meteor Maze Game, Atari

Disk Drive Speed Check, Modifying Apple'.-.

Floating Point BASIC, Fast Sort For PET/

CBM, Extra Atari Colors Through Artifact-

ing, Life Insurance Estimator (multiple

computers), PET Screen Input, Getting The

Most Out Of VIC's 5000 Bytes.

June 1982: Outpost Game (multiple com

puters), Apple Pascal Lister, Income Property

(multiple computers), VIC Intelligent Video

disc System, Atari Disk Operating Systems,

PET/Apple Search. A Self-modifying Atari

P/M Utility, Use Atari Joysticks with VIC,

VIC/PET Program Transfers.

July 1982: Gold Miner Game (Atari and

VIC), IRA Planner (multiple computers),

Atari Video Graphics, Apple DOS Changer,

Super QuadraPET, VIC Overview, Maze

Race (multiple computers), Direct Access

File Editor (PET and Atari), VIC Super

Expander Memory Map, Using The 6560

Video Interface Chip, PET Compactor,

Headless FORTH Metacompihition, Test

RAM Nondestructively (multiple computers).

August 1982: The New Wave Of Personal

Computers, Household Budget Manager

(multiple computers), Word Games (multiple

computers). Color Computer Home Energy

Monitor, Intelligent Apple Filing Cabinet,

GuessThat Animal (multiple computers).

PET/CBM Inner BASIC, VIC Communica

tions, Keyprint Compendium, Animation

With Atari, VIC Curiosities, Atari Substring

Search, PET and VIC Electric Eraser.

September 1982: Apple and Atari and the

Sounds of TRON, Commodore Automatic

Disk Boot, VIC Joysticks, Three Atari GTIA

Articles, Color Computer Graphics, The

Apple Pilot Language, Sprites and Sound on

the Commodore 64, Peripheral Vision Exer

ciser (multiple computers), Banish INPUT

Statements (multiple computers), Charades

(multiple computers), PET Pointer Sort,

VIC Pause, Mapping Machine Language,

Editing Atari BASIC With the Assembler

Cartridge, Process Any Apple Disk File.

Home and Educational COMPUTING!

(Fall 1981 and Summer 1981 -count as one

back issue): Exploring The Rainbow

Machine, VIC As Super Calculator, Custom

Characters, Alternate Screens, Automatic

Line Numbers, Using The Joystick (Spacewar

Game), Fast Tape Locater, Window, VIC

Memory Map.

Back issues are S3 each or six for SI").

Price includes freight in the US. Outside

the US add SI per magazine ordered for

surface postage. $4 per magazine for air

mail postage. All back issues subject to

availability.

In the Continental US call

TOLL FREE 800-334-0868
(In NC Call 919-275-9809)

Or write to COMPUTE! Back Issues, P.O.

Box 5406, Greensboro, NC 27403 USA.

Prepayment required in US funds.

MasterCard, Visa and American Express

accepted. North Carolina Residents add 4%

sales tax.



down certain activities. Some types of interfaces

want you to hold a voltage at a certain level for a

minimum amount of time before you take it away

again. You may need to "stall" for a few instruc

tions (or a few dozen) to make sure that you're

doing the job right.

The Stall Loop

The simplest way to slow things down is to kill

time in a stall loop. If you're not doing anything

else anyway, this is quite sensible and easy to do.

We might code:

LOOP

LDX #$00

DEX

BNE LOOP

At a typical clock rate of 1 Mhz (a million

cycles per second) the above routine will waste a

little over a millisecond of time. You could make

the time shorter by changing the LDX value at the

start. For longer delays, you use a loop within a

loop:

LDY #$00

LDX #$00

LOOP DEX

BNE LOOP

DEY

BNE LOOP

This will waste almost a third of a second as written

above; change the LDY to reduce the delay.

The Timer

If the time is moderately long and you have other

things to do, you may set the desired time into a

timer and check it occasionally to see how the

time has been going. Timers are part of the inter

face chips - the 6522 VIA has two of them, for

example. They work a little like kitchen timers:

you put the desired time in and it runs downward

toward zero, showing you the time remaining.

Time runs very quickly in these, however: the

maximum time is often something like a fifteenth

of a second. Don't try to time a boiled egg unless

you either call the timer many times or you like it

really soft-boiled.

When you have more than one event to time,

it's nevertheless often best to stay with just one

timer. Juggling various timers can be more work

than just setting the next expected event into a

single one. When you have numerous different

things going on, you can often still work by a

single timer, as we'll explain.

Countdowns

It's often convenient to have a single timer, and

clock all events on a "countdown" basis. The timer

can run at fixed intervals - on the PET, you can

often use the interrupt timing of 1/60 second to

clock many events.
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The trick is this: whenever your timer signals,

count one for each event you have going. You can

count up or down; but when you have counted a

fixed value, it's time to handle that particular

process.

An example: you have a game involving

tanks, planes, bombs and bullets (the usual de

structive thing). On a sixtieth-of-a-second timer,

you might move a tank every 20 time units; a

plane, every 10 time units; a bomb, every eight;

and a bullet every five. You don't need a dozen

different timers: every time the bullet counter

reaches five, you move it to the next spot of the

screen and see what you've shot down.

Machine language is fast, and often seems

instantaneous. It's often so much faster than other

processes in the computer that we don't need to

worry about speed calculations at all.

Sometimes machine language is too fast.

When that happens, there are ways of slowing it

down.

It's hard to believe that you can be so speed

rich that you have to rein back your program, but

it can happen. ©
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PROGRAMMING THE Tl
C. Regena

We are happy to welcome C. Regena and her new,

monthly TI-99I4A column to the pages of COMPUTE!.

She has extensive experience in personal and educational

computing and has written numerous articles on Tl

computers. To start things off, here is an overview

of hardware, software, and miscellaneous resources

for the TL

Welcome to the world of the TI-99/4A computer!

(This column is also addressed to TI-99/4 owners

and users, but since the "A" is the newer and

more plentiful model, I'll refer to both computers

when I write "TI-99/4A.") For home, personal,

and educational applications, the TI-99/4A com

puter is a very powerful machine. In this column

I'd like to illustrate some of the features unique

to this microcomputer.

Extraordinary Graphics And Sound
Graphics. You may easily define your own high-

resolution (detailed) graphics characters. There

are 16 colors, and you may use all 16 on the screen

at the same time in high-resolution graphics (unlike

other computers). You may also use text any

where on the screen at the same time you use

high resolution graphics. Most other microcom

puters are limited when combining text with

graphics.

Music. You may play up to three notes and

one noise for a specified lime using one statement.

The music is specified by a number which repre

sents a frequency of 110 Hz to 44733 Hz, tones

from low A on the bass clef up to out of human

hearing range. The tone may be between regular

musical notes. An example which plays a three-

note, C-major chord for three seconds is:

CALLSOUND{3000,262,6,330,4,440,2)

The first number is the duration in milliseconds,

in this case 3000. The next numbers are frequency

and loudness for each note. You may also add a

"frequency" of -1 through -8 and a loudness for

the noise generator. You may combine tones

and noises for all kinds of sounds - everything

from classical music to sound effects from outer

space.

Combining music and graphics. "Computer

choreography" is possible because other state

ments (including graphics) may be executed

while music is played. You may illustrate a song,

for example. Or if you have a game program,

you may make calculations while you are making

a noise. The computer will play music and ex

ecute statements until the duration runs out or

until the program comes to another CALL

SOUND statement with a positive duration. A

negative number for the duration will start that

CALL SOUND statement even if the first dura

tion has not finished. Try using a FOR/NEXT loop

to vary any of the parameters for special effects.

Here is a sample using just one tone:

100 FOR N=500 TO 880 STEP 20

110 CALL SOUND(-99,N,2)

120 NEXT N

130 FOR N=880 TO 500 STEP -20

140 CALL SOUND<-99,N,2)

150 NEXT N

160 GOTO 100

Noises. Using negative durations and combi

nations of music and noise numbers for fre

quency, you can make all sorts of synthesized

noises. Quite often with noises you will want to

use a FOR/NEXT loop and vary the loudness

parameter.

Built-in BASIC. The programming language

of Tl BASIC is built into the main console -

nothing extra to buy. The Tl BASIC language is

an excellent language for learning how to pro

gram, yet it is powerful enough for an experi

enced mathematician because of the built-in

functions.

String manipulations. String (non-number)

manipulations are also very powerful. Here is a

sample program to print a phrase A$ on the

screen starting at row R and column C:

100FORI = 1TOLEN(A$)

110 CALL HCHAR(R,C+ I-1,ASC(SEG$(A$,I,1)))

120 NEXT I

The loop will go from 1 to the LENgth of the

phrase A$. String variable names must always

end with a dollar sign. SEG$ takes a SEGment of
the phrase. In this case we are starting at the left

side and taking one letter at a time. ASC gets the

ASCII character code value of the character in
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the phrase. CALL HCHAR uses a graphic

method to place the character on the screen at a

certain row and column.

No Variable Name Worries

Variable naming. In your own programming on

the TI-99/4A you may use meaningful variable

names, although in many microcomputers the

BASIC language recognizes only two letters - or a

letter and a number - for a variable name. For

example, if you have a program with the variable

name BLUE and another variable name BLACK,

other computers may recognize only one variable,

BL, but the TI-99/4A knows you are using two

variables. You also do not have to worry about

embedded reserved words in variable names.

Documentation. Two excellent manuals are

included with the computer. One teaches you

programming in TI BASIC. The manual is very

easy to understand, and a person with no previous

computer experience can learn to program with

this book. Also included is the User's Reference

Manual, which may cost over $15 for other com

puters. The reference manual, which is in loose-

leaf form, includes all the commands along with

explanations and sample programs.

Plug-in modules. The easiest way to use the

TI-99/4A is to insert a command module which

contains a program. Modules are available for a

variety of applications. The variation in price is

largely dependent on the amount of memory built

into the module. The modules actually add mem

ory to the computer while they are being used.

Speech. Even though this feature is not built

in, I am going to include speech in this list of

unique features of the TI-99/4A because it is very

easy to use and because, if you purchase six com

mand modules before January 31, you can get the

TI Speech Synthesizer free. The speech synthe

sizer is a small box that attaches to the side of

your console. Command modules are available

for you to program your own speech.

16-bit microprocessor. The TI-99/4A uses a 9900,

16-bit microprocessor, which offers more com

puting power and greater expansion and config

uration flexibility than an eight-bit micropro

cessor. You can get higher numeric precision and

simplified memory addressing.

Programmer's aids. Programmers will enjoy

the easy line editing features. Various function

keys allow you to insert or delete characters or to

erase or clear a line. There is also a TRACE com

mand to help in debugging.

Another feature programmers like is the built-

in automatic numbering. Just type in NUM, press

ENTER, and you can start programming. The line

numbers start with 100 and automatically incre

ment by 10. You may specify any starting number
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and increment. NUM 5,2 will start with line 5

then increment by 2.

After you have programmed and added or

deleted statements here and there, you'll enjoy

the automatic resequencing command, RES,

which will automatically renumber your state

ments, including all statement numbers refer

enced by other statements.

There is a lot built into the TI-99/4A, and I

have only touched on some features this month.

Future columns will go into more detail, and I

hope to be able to answer your questions and

present programs and ideas to help you really

enjoy your computer.

Since many readers may be new TI-99/4A

owners and users, let's also describe some peripher

als - hardware you can add on to your basic con

sole. You may have noticed that buying a com

puter is much like buying a house - you can buy

the basic house (computer), but then you need to

add furniture (programs or software) to make it

livable (usable), and soon you want to make major

improvements (add peripherals).

Using The Cassette Recorder

Cassette. Probably one of the first items you'll need

is a cassette cable to connect a cassette recorder to

the computer to save your own programs or to

use cassette programs available on a variety of

subjects and applications. Nearly any cassette

recorder is acceptable; however, the TI-99/4A is

more critical on how you set the volume control

than is the TI-99/4. In general, a battery-operated

recorder does not work well enough for accurate

data retrieval. Also, your recorder should have a

tone control and a volume control. I have had the

greatest success using the Panasonic RQ2309A

cassette recorder.

Page 1-9 in the User's Reference Guide tells how

to connect the cassette cable, and the pages fol

lowing describe how to save and load data from

modules. Page 11-42 shows an example of how to

load a program that you have saved or purchased.

Some other hints for using the cassette recorder

are:

Turn the tone control to the highest setting.

Start with the volume about mid-range.

Follow the instructions after you type in

OLDCS1.

If you get the message NO DATA FOUND,
increase the volume.

If you get the message ERROR IN DATA,

decrease the volume.

Sometimes a fraction of a change in volume
can make all the difference in your success in

reading a program. Once in a while, if I alternate



between the two error messages at a volume set

ting near 2 or 3, I turn the volume to about 8 or 9

and the program will load.

The smallest jack of the cassette cable goes

into the remote switch of the cassette recorder so

the computer can turn the recorder on and off

automatically. If the recorder does not turn on

and off properly/ simply remove the remote jack

from the plug. You can operate the cassette recor

der manually to save and load programs. For pro

grams using the cassette recorder for data entry,

you will need the remote capability. An adapter is

available for the remote switch.

Disk drives. You can save and retrieve data or

programs on a diskette much more quickly than

by using a cassette system. The TI-99/4A uses

5l4rinch, single-sided, soft-sectored diskettes. To

connect a disk drive, you also need a disk control

ler. One disk controller can handle up to three

disk drives. Many business applications require

two disk drives.

Memory Expansion. The TI Memory Expansion

is for 32K RAM, and you need a module that will

access it. You cannot use it with console BASIC.

Extended BASIC does not require the memory

expansion but can use it. Pascal, TI Logo, and

Editor/Assembler require the memory expansion.

Peripheral Box. The "old" method had each

peripheral in a separate "box" connected to the

computer or the previous peripheral; each had its

own power cord. The "new" system is the

peripheral box, which has its own power supply

and slots for cards for the RS-232 interface, mem

ory expansion, disk controller, P-code, one disk

drive, and possible future cards.

Monitor. Although the TI-99/4A may be con

nected to your regular television set, Texas In

struments has a very attractive, ten-inch, color

monitor. The monitor gives a very clear, sharp

picture and may be connected to other microcom

puters as well as the TI-99/4A.

Making The Computer Speak

Speech. The TI Speech Synthesizer allows you to

hear the computer speak to you. You will need a

command module with built-in speech to hear

the computer speak.

To program your own speech or to use any

cassette or disk programs that use speech, you

will need a module. Speech Editor and Extended

BASIC have speech capabilities with a given list

of words. Terminal Emulator II allows unlimited

speech; the accompanying documentation gives

you ideas for programming speech using this

module. You may vary the pitch and slope and

inflections. You may use allophones to create

words, or you may have the computer speak

words which you spell phonetically.

Telecommunications And Languages

Terminal. The Terminal Emulator II command

module (or Terminal Emulator I, which does not

have speech) allows you to use your TI-99/4A to

act as a terminal either to another computer or to

a large telecommunications service. You will also

need the TI RS-232 Interface and a telephone

modem.

The SOURCE is an on-line information service

from Source Telecomputing Corporation. TEX-

NET is a special edition of The SOURCE especially

for the Texas Instruments home computer.

Printer. You may use a number of different

brands of printers with your microcomputer. To

connect your TI-99/4A to a printer, you'll need

the TI RS-232 Interface and a cable to go from the

interface to the printer (the cable is usually sold

with the printer).

RS-232. The RS-232 Interface has two ports

so you may be connected to a modem and a printer

at the same time. An instruction book comes with

the RS-232 so you'll know how to operate the

computer under different conditions.

Extended BASIC. TI Extended BASIC (XBASIC)

is a programming language contained on a mod

ule. A manual (over 200 pages) and a program

mer's reference card come with the module. No

other peripherals are necessary to use XBASIC. If

a program has been written in XBASIC, the

XBASIC module must be inserted for the program

to run. Some of the advantages of XBASIC are

multi-statement lines, complex IF-THEN-ELSE

logic, subroutine and MERGE capabilities, DIS

PLAY AT and PRINT USING, program security

(SAVE protection), speech (with speech synthe

sizer), and moving sprites with greater graphics

capabilities.

Logo. TI Logo is a fascinating programming

language designed especially for young children.

TI Logo is contained in a module, and the 32K

memory expansion is required. Logo I can print

using the TI thermal printer only. Logo II has

music and also RS-232 capability so you can print

listings on a regular printer.

Editor/Assembler. For machine language pro

grammers, it requires the memory expansion,

disk controller, and one disk drive.

USCD PASCAL. This language requires the

memory expansion, P-code peripheral card, disk

controller, and at least one disk drive.

Software
Software. I've mentioned software (programs)

last, although it's probably the first extra purchase

you will make for your computer. Software is

what you need to use your computer. Software is

available on command modules, cassettes, and

diskettes, and in a variety of subjects. Scott, Fores-
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man educational courseware is available for grade

levels kindergarten through eighth grade, Texas

Instruments has several educational modules,

and other educational and publishing companies

are also developing modules for all grade levels.

In addition, there are modules for all types of

home use (budget, finances, decision making,

record keeping) and, of course, games from chess

to soccer, from Hunt the Wumpus to TI Invaders.

Cassette and diskette programs are available

for many applications, including programs for

two-year-olds learning colors to sophisticated

business programs. When you purchase, a soft

ware's documentation should tell you what

hardware is required. For example, much of the

business software requires a printer and two disk

drives (and thus the peripheral box, RS-232 Inter

face, and disk controller) plus perhaps the Ex

tended BASIC module and/or the 32K memory

expansion.

Current literature. Texas Instruments sends an

informative newsletter to all owners (be sure to

send in your registration card). Many user groups

have formed which have their own newsletters

and catalogs. Other magazines are available that

support the TI-99/4A. Now COMPUTE! will offer

you a monthly column dedicated to the TI-99/4A,

and other articles and programs to help you enjoy

your TI-99/4A home computer to the fullest. ©

Copy VIC

Disk Files
Roger L. Smith, Mesa, AZ

The "Copy 2031 Files" program by G. H. Watson

(COMPUTE!, August 1982) was greatly ap

preciated. It was suggested that the program

might run on the VIC-20 if appropriate changes

were made. The following program makes those

changes.

The program will work with either VIC-1540

or the new VIC-1541 disk drives. However, your

VIC must have a 3K memory expansion plugged

in since the program uses memory beginning at

the expansion start-of-BASIC address ($0400) to

handle the file transfer.

As noted in the original article, the program

will handle BASIC program files. To copy se

quential files (data files, ASM/TED files), replace

the appended P with an S by using POKE 7672,83.

Program files use POKE 7672,80. If you want to

transfer more than one file, you will have to type

SYS 7354 each time.

500 FOR ADRES=7354TO7674:READ DATTA

:POKE ADRES,DATTA:NEXT ADR

ES

600 SYS7354

634 DATA 169,1,133,184,32,195

640 DATA 255,169,8,133,186,169

646 DATA 15,133,185,169,0,133

652 DATA 183,32,192,255,160,29

658 DATA 169,179,32,30,203,32

664 DATA 96,197,169,0,133,187

670 DATA 169,2,133,188,160,255

676 DATA 200,177,187,208,251,162

682 DATA 4,189,245,29,145,187

688 DATA 200,202,208,247,132,183

694 DATA 169,2,133,184,32,195

700 DATA 255,169,8,133,186,169

706 DATA 2,133,185,32,192,255

712 DATA 32,141,29,162,2,32

718 DATA 199,242,169,4,133,1

724 DATA 169,3,133,0,160,0

730 DATA 32,14,242,145,0,166

736 DATA 144,208,7,200,208,244

742 DATA 230,1,208,240,132,5

748 DATA 165,1,133,6,169,2

754 DATA 32,195,255,32,204,255

760 DATA 160,29,169,191,32,30

766 DATA 203,32,228,255,240,251

772 DATA 164,183,136,169,87,145

778 DATA 187,32,192,255,32,141

784 DATA 29,162,2,32,9,243

790 DATA 169,4,133,1,169,3

796 DATA 133,0,160,0,177,0

802 DATA 32,122,242,165,1,197

808 DATA 6,208,4,196,5,240

814 DATA 14,200,208,238,230,1

820 DATA 208,234,160,29,169,228

826 DATA 32,30,203,169,2,32

832 DATA 195,255,169,1,32,195

838 DATA 255,32,204,255,76,116

844 DATA 196,162,1,32,199,242

850 DATA 32,14,242,141,240,29

856 DATA 32,14,242,141,241,29

862 DATA 32,204,255,173,240,29

868 DATA 201,48,208,206,173,241

874 DATA 29,201,48,208,199,32

880 DATA 204,255,96,13,70,73

886 DATA 76,69,78,65,77,69

892 DATA 63,32,0,13,83,87

898 DATA 73,84,67,72,32,68

904 DATA 73,83,75,69,84,84

910 DATA 69,83,44,13,84,72

916 DATA 69,78,32,72,73,84

922 DATA 32,82,69,84,85,82

928 DATA 78,46,13,0,13,68

934 DATA 73,8 3,75,32,69,82

940 DATA 82,79,82,32,0,0

946 DATA 33 ,13t0 , 0 ,82,44

952 DATA 80,44,246,230,1,76 <?
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EXTRAPOLATIONS
Keith Falkner

Tap Applesoft's Heartbeat

You can use machine language routines to enable

Applesoft to read and rapidly process incoming data.

Imagine that your Apple is connected to some

gizmo which feeds the Apple some data rapidly.

The device could be, for example, a modem or

some newfangled digital geiger counter monitor

ing an atomic reactor. In an example below, we

will simulate this device with the game paddle

buttons, or, if you have no paddles, with a mere

piece of wire. The essential idea is that the attached

device offers data to the Apple sporadically, and

the data will be lost if it is not noticed and pro

cessed within a few milliseconds.

If you try to support this device with a pro

gram written in Applesoft BASIC, you will likely

miss some of the data offered by the device, be

cause Applesoft is rather slow. Assuming that

such a problem does arise and must be solved,

here's how.

Machine Language Patch

Into CHRGET ~
Here is an intriguing exercise: type in and run the

listing in Program 1. If you type it correctly, it will

say "OK"; make sure you fix it if it says "OOPS."

This program installs, but does not run, three

tiny machine language routines. Now type CALL

909 and then run the program again. Inexplicably,

it will make an irritating buzz for the 0.37 seconds

it takes to run. Indeed, you can load and run al

most any Applesoft program and listen to it run.

You may notice that difficult computations

and lengthy array references are accompanied by

buzzes, whereas fast-running code such as FOR/

NEXT loops that do little more than count will

produce brief musical tones. I do not suggest that

this is a useful effect, but I hope it sparks your

interest, for what is coming is a bit dull and difficult

but results in a very powerful technique which

you can harness to produce utterly amazing results

at zero cost.

By the way, you can deactivate the noise-

making routine and restore your Apple to normal

by typing CALL 896. The DOS command FP is

even more powerful; issue that if your Apple

seems confused.

ALooklntoCHRGET

Here is how the noise is caused. The Applesoft

interpreter uses a tiny routine to fetch each byte

of your program in turn as the program runs. The

(valid) BASIC statement IF BAD THEN STOP is

stored as six bytes, specifically the token for IF,

the letters B, A, and D, and the tokens for THEN

and STOP. The character-getting routine, which

is known by the name CHRGET, will be invoked

a total of seven times to execute all of this state

ment (the token for THEN is fetched twice, once

to detect the end of the variable name BAD, and

once to be executed).

Program 1 and the routine installed at location

909 introduce a detour into CHRGET so that the

Apple's speaker is tweaked each time a character

of the program is fetched. This of course makes

the noise and accounts for the various buzzes and

squeaks made by slow- and fast-running code. To

see the actual machine language routine, enter

the monitor via CALL -151 and enter 380L (number

380 followed by letter L) to see the routines at 896

($0380), 909 (S038D), and 922 ($039A).

The CHRGET routine starts in location 177

($00Bl), and can be listed by B1L (letter B, digit 1,

letter L). You can verify if you wish that CALL

909 installs a JMP instruction at location 186

($00BA), and CALL 896 restores the CMP and

BCS instructions which belong there. You can

return from the monitor to Applesoft by typing

CTRL-C and pressing RETURN.

Now let's put this technique to use. If you

have game paddles, identify PDL (1) and skip the

rest of this paragraph. To simulate the button on

PDL(l), you will need a piece of slender wire at

least two feet long. Solid wire works better than

multi-strand. Strip about one-eighth inch from

each end. You shuld now turn off the Apple and

open the cover carefully. Locate the GAME I/O

connector at coordinates J8 on the motherboard,
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and stick an end of the wire into hole number

three, which is third from the front on the right

side.

Do be careful with this, because disaster

awaits you if you pick the wrong hole, or are care

less with the other end of the wire. Now close the

cover of the Apple, letting the free end of the wire

hang down away from the computer. Reach under

the front edge of the keyboard and you will find

the heads of some bolts. You will be touching the

free end of that wire to one of these to simulate a

press of the button. If you choose, you can loosen

one of these, attach another piece of wire, tighten

the bolt, and attach the two loose ends of wire to

any type of switch, but this is not essential. When

these preparations are complete, turn the Apple

on again.

Catching Every Count

Now type in Program 2 and run it. Please note

the lengthy loop in lines 130-140. This takes over

half a minute to run and obviously contains none

of the PEEK statements necessary to test for a

press of button number one. Those tests are done

by the machine language routine patched into

CHRGET, at locations 922 through 965. When the

program is running, press the button (or touch

the wire to the bolt) as fast as you can count, and

you will find that the Apple catches every single

one. Actually, when you try to touch the wire to

the bolt once, you almost certainly cause it to

bounce and touch the bolt more than once, so the

count will be higher than you expect, and never

lower.

In this example the switch was tested by a

few instructions in machine language. This pow

erful technique is possible only in machine lan

guage. Perhaps it is possible to devise a routine

that would permit a few lines of BASIC to be in

voked by the routine which interrupts CHRGET,

but what would be the point? Our objective here

is to support a rapid-fire device, and any attempt

to do this in BASIC will, it is assumed, lead to

missed data. At least that is where this article

started.

Using The Keyboard Buffer

A totally practical application of intercepting

CHRGET is a keyboard buffer, except for one

troublesome detail. From time to time, in any

program which handles strings, Applesoft must

pause to accomplish "garbage collection" - in

other words, to make available again some mem

ory which has been used for storage of strings

which were later discarded. This process usually

takes from one to thirty seconds, but in an artificial

and extreme case it could take over an hour!

During "garbage collect," Applesoft is totally

out of touch with all external events, so the
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keyboard buffering routine has no way to service

the keyboard. Nonetheless, the routine is of

genuine help when a speedy typist is using a slow

data entry program. In fact, even a moderately

slow hunt-and-peck typist like me can occasionally

leave Applesoft behind. With the buffer running,

I never lose a key.

There are two other limitations. During pro

cessing of the LIST command, Applesoft is not

using CHRGET, so the buffering routine has no

chance at the keyboard. Also, when DOS is active,

all BASIC functions are inactive, so again the

keyboard cannot be serviced.

Program 3 shows the complete keyboard

buffer program. The program occupies the first

512 points of the BASIC program area, so it de

stroys any Applesoft program already present.

Briefly, here is how the program works. A

preliminary test verifies that Applesoft is active,

for this program is inapplicable to Integer BASIC.

Next, the program sees if the beginning-of-BASIC

pointer has been altered to $0A01 (from the usual

$0801). If so, a warm start is done, retaining the

current Applesoft program; if not, the pointer is

so altered, and the new routine of Applesoft is

called. Then the "patch" to CHRGET is made, as

in Programs 1 and 2.

The next step is a connection to the keyboard-

servicing routine at the "hook" known as KSW.

Whenever such a connection is what you need,

you must let DOS know your intentions, or it will

patiently remove your connection and restore its

own hook. This is very easy - just CALL 1002 (or

JSR $3EA in machine language). The program

ends by entering Applesoft at the warm-start entry

$E003.

By this point, the program really has not done

anything except insinuate itself into the system

and protect itself from harm. The actual buffer is

the 256-byte area from $0900 to $09FF (2304 to

2559), and two one-byte counters look after data

in the buffer. The counter BIX points to the next

place where a key can be stored, and the counter

BOX points to the next byte to be sent to whoever

asks fora key.

For example, if BIX contains $2E and BOX

contains $28, the operator has keyed six bytes

ahead, and they are stored in locations S0928

through $092D. If the operator now keys exactly

250 more bytes before the running program asks

for any more, the keyed bytes will be stored in

$092E through S09FF, then the buffer will "wrap

around" and more keys will be stored in $0900

through $0926. By this time the value in BIX will

be $27, one less than that in BOX. That's 249 in

addition to the six already there, and now the

buffer is full, so the buffering routine will sound

the "bell" when it cannot store the last byte keyed.



At this point the operator must pause and wait

for the program to catch up. I think this event is

very unlikely.

Keys are detected and stored by the routine

patched into CHRGET. A word of caution to any

one patching CHRGET: since BASIC uses this

routine dozens or thousands of times a second,

the patch must execute as fast as possible, else

the program may be slowed to an unacceptable

degree.

Does It Function?

When a key is wanted, the code at INLINK sees if

one is in the buffer. If not, the standard ROM

routine is called. If a key is available in the buffer,

it is delivered, and the counter, BOX, is updated

to account for the departed key. It is all very sim

ple, mainly because of the eight-bit indexing au

tomatically provided by the 6502's X-register.

Indeed, if the buffer were any size but 256 bytes,

the program would have been noticeably harder

to write and debug.

OK, how do you key this program into your

Apple? You could CALL -151 to get to the monitor,

then type in all the hex stuff, 803:4C 09 08 4C 99

08, and so on. If you did the "homework" I as

signed in last month's column, there is an easier

way. Key in the pure Applesoft program in Pro

gram 4, then SAVE it, RUN it, and finally EXEC

GEN KEYBUF. This final step will invoke the mini

assembler to build KEYBUF, save the result, and

return control to the keyboard eventually. This

process must destroy any Applesoft program in

memory, so be sure you have saved Program 4

before typing the EXEC command!

To verify all this work, peer closely at the

screen - the command JMP S083C should be in

location 08A8. The acid test, of course, is "does it

work?" Follow the instructions below to test your

Table: How to use the Keyboard

Buffer

1. To load and initialize the routine,

BRUN KEYBUF

2. Now use your Apple as usual, but be sure that you

do not switch to Integer BASIC!

3. To suspend use of the buffer,

CALL 2054

4. To resume use of the buffer,

CALL 2051

5. To recover memory used by the buffer, after sus

pending it via CALL 2054,

FP (or INT, if you choose)

6. To copy the routine from disk to disk,

BLOAD KEYBUF

Insert the disk to receive a copy.

BSAVE KEYBUF,A$803,L$F8

work, and when you actually make it work, you'll

have a potent and versatile tool which makes your

Apple a little bit better than it was before!

Homework Assignment. Boot your System Mas

ter and LOAD BRIAN'S THEME. That is the pro

gram which displays pretty moire patterns in

high resolution. Here is some code to add a fas

cinating effect! Type in the few lines in Program

5 and RUN the changed program. When the dis

play starts acting oddly, play with the keyboard.

The most recently pressed key controls the timing

in a tiny machine language routine at location

600 ($258).

In my particular Apple, the keys W, K, 8,

question mark, and especially CTRL-D, produce

interesting effects. The machine language routine

is completely relocatable, so it can be used without

change in any place in memory where 26 bytes

are free. So if you wish to use the routine in

another program, change the variable ML to what

ever suits you. The timing is so delicate that the

effects change greatly when ML is just under a

multiple of 256, so that a branch instruction crosses

a page boundary. To stop this demonstration,

you must press RESET, because the machine lan

guage routine treats CTRL-C as any other key.

i

Program 1.

10 REM 'TAP' DEMO 1

20 FOR I = 896 TO 935

30 READ X

40 Z = Z + X

50 POKE I,X

6 0 NEXT

70 IF Z < > 5155 GOTO 90

80 PRINT "OK": END

90 PRINT "OOPS. Z=";Z: END

896 DATA 169,201,133,186,169,58

902 DATA 133,187,169,176,133,188

908 DATA 96, 169,76,133,186,169

914 DATA 154,133,187,169,3,133

920 DATA 188,96,141,48,192,201

926 DATA 58,176,3,76,190,0

932 DATA 76,200,0,0

Program 2.

10 REM 'TAP' DEMO 2

2 0 REM

30 FOR I = 896 TO 955

4 0 READ X

50 Z = Z + X

60 POKE I,X

70 NEXT

80 IF Z < > 7425 THEN PRINT "OOPS. Z=";Z: STOF

9 0 HOME : GR

100 PRINT "WHILE I SCRIBBLE AIMLESSLY,"

110 PRINT "PRESS BUTTON 1 SEVERAL TIMES."

120 POKE 24,0: POKE 25,0: POKE 26,0: CALL 909

130 FOR I = 1 TO 1000: COLOR= 16 * RND (I)

140 PLOT 40 * RND (I),40 * RND (I): NEXT

150 CALL 896:T - PEEK (25) + 256 * PEEK (26)

160 TEXT : PRINT CHR$ (7): REM BELL!

170 HOME : PRINT "YOU PRESSED IT "; INT (T / 2

);" TIMES."
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896

902

908

914

920

926

932

938

944

950

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

169,201,133,186,169,58

133,187,169,176,133,188

96, 169,76,133,186,169

154,133,187,169,3,133

188,96,72,152,72,173

98,192,41,128,197,24

240,8,133,24,230,25

208,2,230,26,104,168

104,201,58,176,3,76

190,0,76,200,0,0

Program 3.

0002

0003

3004

0005

0006

0007

0008

0009

0010

0011

0012

0013

0014

0015

0016

0017

0018

0019

0020

0021

0022

0023

0024

0025

0026

0027

0028

0029

0030

0031

0032

0033

0034

0035

0036

0037

0038

0039

0040

0041

0042

0043

0044

0045

0046

0047

0048

0049

0050

0051

0052

0053

00S4

0056

00S7

0058

0059

0060

0061

0062

0063

0064

0065

0066

0067

0068

0069

0070

0071

0072

0073

0074

0075

0076

0077

0078

0079

3033

0081

0082

0083

0084

0085

0086

0087

0088

0089

0000

0000

0000

0000

0000

0000

0000

0000

0G00

000S

00011

0000

0803

0803

0803

0803

0806

0809

0809

080C

080E

0810

0810

0812

0814

0814

0816

081B

0S1A

081C

081C

081E

0820

0822

0825

0826

08 26

0B2A

082C

0B2E

0830

0832

0834

0834

0836

0838

0B3A

083C

083C

083F

0841

0843

0846

0849

0849

0849

0849

084C

084E

084F

0850

0851

0854

0855

08SB

035A

085B

085C

085F

0860

0861

0864

0864

0867

0868

086B

086E

086E

0871

0872

0873

0874

0874

0876

0878

087B

087C

4C0908

4C9908

AD00E0

C94C

D036

A90A

A001

C467

D004

C568

F00C

8467

8568

A900

8D000A

204BD6

A94C

8 5BA

A949

35BB

A908

8SBC

A97C

8538

A908

8S39

ADEA03

C94C

D003

20EA03

4C03E0

THIS PROGRAM USES 512 BYTES FROM

2048 TO 2559 TO CONTAIN AND LOOK

AFTER A 256-BYTE KEYBOARD BUFFER.

"BRUN KEYBUF1 TO CREATE THE BUFFER.

"CALL 2054' TO DISABLE THE BUFFER.

"CALL 2051' TO RE-ENABLE THE BUFFE_R.

HOW TO SAVE THE PROGRAM:

BSAVE KEYBUF,ASB03.LSF8

•-SH03

JUMP-TABLt OF ENTRY-

JMP STARTS

JMP CANCEL

STARTS LDA SE000

CMP IS4C

BNE STEXIT

LDA !>BASIC

LDY #1

CP1 S67

BNE STCOLD

CMP $68

BEQ STLINK

STCOLD STY S67

STA S68

LDA 10

STA BASIC

JSR SD64B

STLINK LDA |S4C

STA SBA

LDA KCHLINK

STA SBB

LDA OCHLINK

STA SBC

LDA KIKLIHK

STA S38

LDA »>INLINK

STA S39

START AT 2051 .

ENABLE BUFFER

DISABLE BUFFER

;WHICH LANGUAGE?

APPLESOFT?

NO, SO QUIT!

-> NEW START

OF BASIC (+1)

WARM ENTRY TO ME?

NO

WARM FOR SURE?

YES!

;SET UP THE NEW

START-OF-BASIC

TRADITION

EXECUTE 'NEW'.

TIE IN TO

CHRGET.

;TIE IN TO THE

;INPUT HOOK 'KSW'

STTIES LDA S3EA

CMP IS4C

BNE STEXIT

JSR S3EA

STEXIT JMP SE003

; THIS ROUTINE IS

;IS DOS PRESENT?

;NO, NO DISK HERE!

;TELL DOS ABOUT TIE-IN

;WARM START

ENTERED EVERY TIME

APPLESOFT FETCHES A BYTE OF BASIC.

2C00C0

1026

48

BA

48

AEAC08

E8

ECAD08

D00A

98

48

20E2FB

68

A8

4C6E08

8EAC08

CA

AD00C0

9D0009

8D10C0

68

AA

66

C93A

B003

4CBE00

60

CHLINK BIT SC000

BPL CHCOLO

PHA

TXA

PHA

LDX BIX

INX

CPX BOX

BNE CHSTOW

TYA

PHA

JSR SFBE2

PLA

TAY

JMP CHRETR

CHSTOW STX BIX

DEX

LDA SC000

STA BUF,X

CHRETR STA SC010

PLA

TAX

PLA

CHCOLO CMP IS3A

BCS CHBACK

JMP SBE

CHBACK RTS

;KEY PRESSED?

NO, NOT YET

SAVE BASIC BYTE

SAVE X-REGISTER

GET INPUT POINTER

PREPARE TO STEP UP

BUT IS BUFFER FULL?

NO, GO t. STASH

BUFFER FULL:

(BELL USES Y-REG)

RING THE BELL!

;SAVE NEW POINTER

-> PLACE FOR THE KEY

GET THE KEY

SAVE IN BUFFER

;RESET KEYBOARD

RECOVER X-REG

& BYTE OF BASIC

;(CHRGET REPLACEMENT)

0090

0091

0092

0093

0094

0095

0096

0097

0098

0099

0100

0101

0102

0103

0104

0106

0107

0105

0109

0110

0111

0112

0113

0114

0115

0116

0117

011B

0119

0120

0121

0122

0123

0124

0125

0126

0127

0128

0129

0130

0131

087C

087C

087C

0B7C

087F

0882

0885

0887

088A

088D

0BBD

088F

0892

0895

0898

0899

0899

0899

089B

089D

0B9F

08A1

08A3

08A5

08A5

0BA8

08AB

08AB

08AC

0BAD

08AE

08AE

08AE

08AE

08AE

08AE

08AE

08AE

08AE

08AE

08AE

THIS ROUTINE IS USED WHENEVER A

KEY IS NEEDED FROM THE KEYBOARD.

8EAB08 INLINK STX SAVX

AEAD08 LDX BOX

ECAC08 CPX BIX

D006 BNE INSEND

AEAB08 LDX SAVX

4C1BFD JMP SFD1B

9128 1NSEND STA (S28),Y

BD0009 LDA BUF,X

EEAD08 INC BOX

AEAB08 LDX SAVX

60 RTS

,-SAVE IT

;GET OUTPUT POINTER

.-ANYTHING IN BUFFER?

;YES, GO SEND IT!

;NO, RESTORE X-REG

;NORMAL KEY HANDLER

;STOP FLASHING

;GET KEY FROM BUFFER

;UPDATE POINTER

;RESTORE X-REG

; DISABLE THE KEYBOARD BUFFER

A9C9

8 5BA

A93A

85BB

A9B0

85BC

2089FE

4C3C08

00

00

CANCEL LDA ISC9

STA SBA

LDA |S3A

STA SBB

LDA *SB0

STA SBC

JSR SFE89

JMP STTIES

SAVX

BIX

BOX

.BYT 0

.BYT 0

.BYT 0

;RESTORE CHRGET

.-ORIGINAL STUFF

;EXECUTE "IN10".

;SAVE AREA FOR X-REG

;-> PLACE FOR NEXT BYTE

;-> NEXT ONE TO DELIVER

(BIX=BOX) MEANS BUF IS EMPTY

(BIX+1=BOX) MEANS IT'S FULL!

THE ABOVE MUST END BY S8FF

OR IT WILL BE OVERWRITTEN!

BUF"S900

BASIC=SA00

;BUFFER IS S900-S9FF

;NEW START-OF-BASIC

SYMBOL TABLE

SYMBOL VALUE

BASIC

BUF

CHCOLO

CHSTOW

SAVX

STEXIT

0A00

0900

0874

0864

08AB

0846

BIX

CANCEL

CHLINK

INLINK

STARTS

STLINK

08AC

0899

0849

087C

0809

0828

BOX

CHBACK

CHRETR

INSEND

STCOLD

STTIES

08AD

087B

086E

088D

081C

083C

Program 4.

100 REM MAKE "GEN KEYBUF"

110 D$ = CHR$ (4)

120 FS = "GEN KEYBUF"

130 PRINT D$"OPEN "F$

140 PRINT D$"WRITE"F$

150 PRINT "FP"

160 PRINT "MON I"

170 PRINT "BRUN MINI-ASSM"

180 PRINT "803:";: REM NOTICE SEMICOLON

190 READ Z$

200 IF ZS = "END" GOTO 230

210 PRINT " "ZS

220 GOTO 190

230 PRINT "FP"

240 PRINT "BSAVE KEYBUF,A$803,L$F8"

250 PRINT D$"CLOSE"

260 END

270 DATA JMP809,JMP899,LDAE000

280 DATA CMP#4C,BNE846,LDA#A

290 DATA LDY#1,CPY67,BNE81C

300 DATA CMP68,BEQ828,STY67

310 DATA STA68,LDA#0,STAA00

320 DATA JSRD64B,LDA#4C,STABA

330 DATA LDA#49,STABB,LDA#8

340 DATA STABC,LDA#7C,STA38

350 DATA LDA#8,STA39,LDA3EA

360 DATA CMP#4C,BNE846,JSR3EA

370 DATA JMPE003,BITC000,BPL874

380 DATA PHA,TXA,PHA

390 DATA LDX8AC,INX,CPX8AD
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400

410

420

430

440

450

460

470

480

490

500

510

520

530

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

JSRFBE2,PLA,TAY

JMP86E,STX8AC,DEX

LDAC0 00,"STA900,X",STAC0i0

PLA,TAX,PLA

CMP#3A,BCS87BjJMPBE

RTS,STX8AB,LDX8AD

CPX8AC,BNE88D,LDX8AB

JMPFD1B,HSTA(28),Y","LDA9 00,X'

INC8AD,LDX8AB,RTS

LDA# C9,STABA,LDA# 3A

STABB,LDA# B0,STABC

JSRFE89,JMP83C,BRK

BRK,BRK,END

If you have Integer BASIC in ROM or in a Language

Card, substitute:

150 PRINT "INT"

170 PRINT "CALL -2667"
ASSM

REM MINI-

Program 5

460

470

480

490

500

510

520

530

540

ML =

READ

LIST

CALL

DATA

DATA

DATA

DATA

DATA

600

X:

(.

ML

173

41,
173

41,

240

I.

: FOR

POKE I,

I = ML TO ML+25

X: NEXT

. . OR PRINT

,80,

127,

,81,

127,

,230

192

170

192

170

,173,

,202,

,173,

,202,

SOME STUFF)

0,192

208,253

0,192

208,253 _

©

Micro Power Bench™

Single Switch Control of CPU and Peripherals

Built in circuit breaker protects your system

Four power expansion outlets

Choice of high quality oak or walnut

Compatible with IBM, APPLE, TRS-80 and others

Order Direct

800-343-4311

CAB-TEK,Inc.
Riverside St. Nashua NH 03062

CIVILIZING COMPUTERS

ACOUSTIC ENCLOSURE '991

DEALER INQUIRIES INVITED

Atari
Lister
LeRoy J Baxter, Milwaukie, OR

Debugging a long program listing can be tedious. Most

of us have typed in a long program and then had to

hunt for errors when it wouldn't RUN. This utility

routine can make the job a little easier.

Make a copy of this program and LIST it to tape

or disk. When you need it, load it with the ENTER

command (the line numbers shouldn't conflict).

Then type GOTO 32700. A prompt will appear.

Press RETURN, and the first set of six program

lines will be LISTed to the screen, regardless of

their line numbers, with spaces between the lines.

Then with a touch of RETURN, it LISTs the next

set of six lines.

Enter "EDIT," and the program goes to the

Editing Subroutine. It asks for the line number of

the offending line, then LISTs the line and prints

the command "CONT" below it. You can then

edit the line using the screen editor keys.

When you press RETURN, the line will be

entered into the program. You can enter or delete

complete lines using standard techniques. Simply

move the cursor up and enter your new line be

tween the LISTed line and CONT. When you are

done, enter "ERASE," and the utility program

will erase itself.

32700

327O5

32710

32715

32720

32725

32730

32735

32740

32745

32750

DIM A*(5):T=O

Z = O: INPUT A*:ON <A*="EDIT"> + (A*

="ERASE">*2 GOTO 32730,32745

? CHR* ( 125) :ADDR=PEEK(136>+PEEK

<137)*256:F0R X=0 TO T;ADDR=ADD

R+PEEK(ADDR+2)*(T>0>:NEXT X

LINEN0= PEEK <ADDR> +PEEK(ADDR+1)*

256:Z=Z+1:IF LINENO>=327OO THEN

? "* END OF LISTING *":GOTO 32

710

LIST LINENO:T= T+ls ADDR=*ADDR+PEE

K(ADDR+2):IF Z<6 THEN 32715

GOTO 32710

? "WHAT LINE #";:INPUT X

? CHR*(125)sPOSITION 2,4:LIST X

:? :? :? :? "CONT":INPUT A*:P0S

ITI0N 2,O:POKE S42,13sST0P

POKE 842,12:T=T-6:G0T0 327O5

? CHR*<125):POSITION 2,4:F0R X=

327OO TO 32750 STEP 5:? X:NEXT

X:? "POKE 842,12"

POSITION 2,0:P0KE S42,13;ST0PC
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Perfect Commodore INPUTS
A one-line cure for accidental program exits during

keyboard input,

Blame D. Standoge, Orange, CA

Solve the problem of inputtingfrom the VIC, PET/CBM,

64 keyboard once arid for all with one simple line of

BASIC code. Why clutter your program with complex

subroutines when there is a better way?

I waited a long time for someone to write this

article, but no one did. Meanwhile, I kept seeing

involved subroutines offered as solutions to the

"input problem."

The "problem" is that when you hit the RE

TURN key in response to an INPUT statement

without first giving a Commodore computer some

data, it promptly dumps you out of the program -

often a very undesirable result. The same thing

happens if you accidentally hit the STOP key while

the computer is in a GET loop waiting for data.

(10 GET A$: IF AS = " " THEN 10). Since most of

the proposed solutions use GET loops, it seems

that they only move the problem by a keywidth

rather than solve it.

Following the KISS (Keep It Simple, Sam)

method, let's define our ideal objectives and try

to take a completely fresh approach to the

problem.

Avoid Subroutines

The highest probability of an operator disrupting

a program occurs when he is responding to an

INPUT or a GET command. At that time we need

to simplify his task by preventing him from acci

dentally halting the computer.

To keep it simple for the programmer, we

need to avoid subroutines, particularly large ones

or those written in machine language which may

require some form of special handling.

As to the fresh approach, remember that

when a thing doesn't work the way you want it

to, one alternative is to simply not use it! Oddly

enough, that is exactly the way out of this problem.

Don't use INPUT or GET.

When we remove INPUT and GET from the

instruction list, we are left with only two com

mands which might take their place, INPUT#

and GET#. But aren't they for use with external

devices like tape or disk drives? Not exactly. They
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are the complete form of the commands for input

ting. INPUT and GET are just simplified forms

which allow easy access to the keyboard.

Using GET#

The results of investigating GET# showed that,

overall, it operates very much like GET. We can't

completely solve our problems with it because

the program can always be halted with the STOP

key.

The most obvious difference occurs when we

press a non-numeric key while trying to get a

numeric value (i.e., GET#1 A). The computer

responds with:

7SYNTAX ERROR

READY.

"SYNTAX ERROR" doesn't seem a reasonable

response, and I haven't found out why it happens.

Nor can I see any way to take advantage of it, but

maybe someone else can.

Perhaps the biggest potential advantage to

GET# becomes evident by recalling that we com

monly open output files to both the printer and

the screen. We then direct the PRINT# output by

selecting the appropriate file with a variable value.

Similarly, the keyboard could be included in a

selectable group of input devices through the use

of GET# or INPUT# with a variable defining the

file number.

HowAboutlNPUT#?

Using INPUT# proved to be the answer, but a lot

was learned along the way.

When you enter and run the simple pro

gram:

10 OPEN 1,0

20 INPUT#1,A$: PRINT A$: GOTO 20

all the inputs are echoed back, and there seems to

be no way out of the program. RETURNs are ig

nored, and the STOP key has no effect. Most of

my test group (victims, to hear them tell it) decided

there was no way to regain control short of cycling

computer power. Only the most determined ones

discovered that the SHIFTed RUN/STOP would

cause a break. (On VIC, this would be Commodore

Key/RUN\STOP.) This combination is so unlikely

in an input situation that we can almost disregard

it as an accidental response.



GAME PROGRAM

DEVELOPMENT KIT

4 %

v for the

COMMODORE VIC - 20
VIC - 20 is a registered trademark of Commodore Business Machines, Inc.

SIX TOOLS TO HELP YOU WRITE YOUR OWN

FAST ACTION ARCADE-STYLE GAMES

DECODER — Decodes programs written in machine language (like game cartridges, utility cartridges, and even the

computer's own internal operating programs). Produces a program in an English-like language (Assembler) which can

be studied to figure out how they did it. The programs created with the decoder can be customized with the EDITOR

AND INCORPORATED INTO YOUR OWN NEW GAME PROGRAM. The ASSEMBLER turns your programs

created with the Decoder and the Editor back into machine language and puts them out to tape or disk so the LOADER

can load them into the computer's memory to be tested and RUN. The MONITOR assists you in debugging your new

game program by allowing you to run it a step at a time and making modifications if you need to. The INSTRUCTION

GUIDE is written so that even a beginner can learn the skills needed to become a pro!!!

$49.95 plus $2.00 p&h buys the kit that could make you rich. Why wait?

Send check, M.O.. VISA/MC {$2.00 s.c, please include expiration date), or specify COD (add $3.00) to:

"gdkm

P.O. Box 207, Cannon Falls, MN 55009

^=^ 507-263-4821



When I first performed this experiment, my

impulse was to consider the problem solved and

go on with my programming. What a variety of

interesting possibilities I would have missed!

Go to your computer and follow this easy

exploration of INPUT#. It will be worth your

time.

First, enter the following test program. Use

the line numbers as shown because we will be

adding to the program.

10 OPEN 1,0

20 : .

30 INPUT#lfA

70 PRINT A

80 FOR J=l TO 1500: NEXT J

90 GOTO 20

Line 80 has no direct bearing on the problem.

It gives you a way to halt the program by providing

time to press the STOP key after an input.

When the program is run, notice that the

customary question mark is not printed. If we

want the question mark we must include it in the

input prompting. But we are also free to leave it

out for inputs where it is not appropriate.

Next, enter a few numbers and notice they

are printed back on the same line as the input

even though we made no special provision for

that. It seems we will have to print a "return"

after inputting to get back to the left margin.

Now press RETURN without any data, and

the computer responds as though you had entered

a zero. Here is a feature we have wished for. But

don't get too excited yet, because when we enter

non-numeric characters the computer responds:

?FILE DATA ERROR IN 30

READY.

and we see that we can't solve our problem with

a numeric variable input. Why a "file data error"?

Remember, the computer thinks it is getting data

file inputs from an external device.

Now let's make some changes to our test

program to correct the defects we have seen. Un

like INPUT, the INPUT# command has no provi

sions for built-in prompting, so we must provide

it in a separate PRINT command (line 20).

20 PRINT "ENTER DATA ? "

30 INPUT#1,A$: PRINT

7 0 PRINT A$

Running this now reveals that we won't stop

the program during the input process either with

a bad input or with the STOP key. Also notice

that a simple RETURN is interpreted as a null

(nothing there) string. We can really make use of

this feature. (You can prove that the string is really

null by manually creating a field of characters, a

line of reversed spaces, for example, where the
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printing will be done. Observe that they are not

altered during the execution of line 70.)

Several Handy Features
Of course, we neglected the semicolon at the end

of line 20 to force the input to follow its prompt,

so let's put it in and re-test.

20 PRINT "ENTER DATA ? " -

Careful now - something important has changed.

A simple RETURN is no longer treated as a null

string. It is just ignored. Another feature we can

use; no more tests for null inputs - they simply

can't happen with this program structure. And so

we have RETURN = "ignored" or RETURN =

"null" by including or deleting a single semicolon

after the prompting message. Very handy.

Let's add lines 40-60 and change 70 to com

plete our test program for INPUT#. Now it will

accept only numeric inputs. The full test program

is:

10 OPEN 1,0

20 PRINT "ENTER DATA ? ";

30 INPUT#1,A$: PRINT

40 IF A$="0" THEN 60

50 IF VAL(A$)=0 THEN 20

60 B=VAL(A$)

7 0 PRINT A$;B

80 FOR J=l TO 1500: NEXT J

90 GOTO 20

This structure rejects non-numeric inputs and

(because of the semicolon in line 20) will not accept

null inputs.

If you want a simple RETURN to be accepted

as a zero, delete the semicolon in line 20 and

change line 40 to read:

40 IF A$="0" OR A$=n" THEN 60

So we have solved our problem quite nicely for

inputs and come up with several very useful op

tions in the process.

Let's make a general observation on the lack

of built-in prompting with INPUT#. Neither the

double question mark requesting additional inputs
nor the "extra ignored" warning is printed. This

suggests that you should keep the structure of

your input commands as simple as possible, be

cause the operator will not get the usual warnings

when he enters incorrect data patterns.

At last, as promised, here is the one-line, no-

accidental-exit, solution to the long-standing input

problem.

10 OPEN1,0:PRINT"PROMPT ? ";:INPUT

#1,A$:PRINT:CLOSE 1

Obviously, the OPEN and CLOSE commands

could span a group of inputs or even the entire



program. You can safely leave the "file" open

while doing other things.

As a bonus, you can accept null inputs by

deleting the semicolon in the first print command.

This allows you to convert the nulls to zeros for

numeric applications.

Finally, I think you will find it interesting to

watch your experienced friends try to terminate a

program which uses the INPUT# technique. They

tend to get very frustrated, which suggests that
maybe you shouldn't build escape-proof programs

unless they are really needed. ©

COMMODORE 64 Software

Introducing ... "Spritewriter"

Take advantage of the 64's most exciting graphic feature.

Full screen design and edit of Sprites.

Display and return to edit mode.

Catalog your Sprites on tape or disk.

Recall at any time and edit and overlay.

$18.95 + SI.00 for shipping & handling

Dealer inquiries welcome

pixell software

6595 W. Mississippi Place

(303)922-9197 Lakewood. CO 80226

FOR YOUR VIC-20. SEND FOR

GAME CATALOG AND FOR

INFORMATION ABOUT

COMMODORE 64 PROGRAMS.

KILLER CATERPILLAR! Here he comes the
dreaded Killer Caterpillar' He's weaving his way

through the mushrooms trying to get to you. You

can't let him through! If that isn't enough, you

occasionally get visits from crazed spiders leaving

a trail of mushrooms behind. Shoot them for extra

points. Great graphics For 5K VIC 20. requires

joyslick Cassette $9.95. Disk $1295

MAD PAINTER! This game is a little unique and
a lot of fun You control a paint brush, moving it
around a colorful mo7e. Your job is to paint the

entire maze. This is not as easy as it sounds,

because in the maze with you are two veracious

Bristle Biters (they love paint brushes] Occasionally

you will receive a visit from an Invisible Stomper

who leaves footprints in your Iresh paint Requires

joystick. Cassette $9.95. Disk $12.95

SNAKE! A last and fun action game for one

player You're a big snake roaming around the

screen Mice, rabbits, eggs, and teef appear at

random Your mission in life is to bite these targets

You have to be quick—the targets don't stay for
long The main problem is. you always seem to be

running into the wall ot into yourself (the longer you

play, the longer, and harder to avoid your own

tail}1 Snake! Keeps high score and requires a

joystick Cassette S9.95. Disk 312.95

■ Price inciuaes postage & handling ■ Catalog is

included with order ■ Foreign orders & COD's. please odd

S3 00 ■ Pnces are subject to change without notice,

■ At your dealer or send check en money order to:

WUNDERWARE, P.O. Box 1237, Jacksonville, OR

97530 K503-899-7549.
VC ?C a a regis'efud 'iQderr»oi< o. ConvrKKJci" flosifiess Machines

At Last!
A great printer

for the VIC-20 and
Commodore 64

at an affordable
price. $179.95

CAI introduces the affordable PRINTER.

This new printer prints the computer's (VIC

20 and Commodore 64) entire library of
alpha-numerics and graphics on clean, white,

inexpensive thermal paper.

The printer uses a dependable, rugged yet

whisper-quiet mechanism which prints a

40-character width at 80 characters (two lines)

per second.
The Sprinter 42 is a certified Commodore

attachment and is designed to be compatible

with all Commodore peripherals.

Only $179.95. Includes interface cable, user's

manual, learner's cassette and a 30-day

replacement warranty. Add $5 U.S. for postage,

handling. Extra paper is $1.95/137'-roll. Add $3
U.S. for postage, handling for each multiple of

four rolls.
Order now. VISA, MasterCard, please include

card number, expiration date.

Undecided? Write or call for literature-

©Copyright 1982 CAI Instruments

CAI Instruments

152 E. Saginaw Rd.,

Sanford, MI 48657

517-687-7343



Atari Autonumber
Barry M. Bernstein, Willowdale, Ontario

This provides quite a convenience when using Atari
BASIC. AUTONL1M adds automatic line numbering

to Atari BASIC. It is used in much the same way as the

Atari ASSEMBLER/EDITOR NUM function is used.

The program creates a cassette boot program to

be loaded in when you turn the computer on with

the BASIC cartridge in place. Once in, it can be
called at any time and can quite easily be disen

gaged or reactivated.

Type in the BASIC program, being especially

careful to get the DATA statements correct, and

then execute the following statement in direct

mode:

A = USR<12288>

You will hear two beeps, signalling you to

press PLAY and RECORD on the 410 (with a tape
in place) and then pressing the RETURN key.

You have just made a boot tape.

To use BASIC AUTONUM, load the boot

tape in the 410 tape player, make sure the BASIC

cartridge is in place, press the START console

switch and turn the computer on. When it beeps,

press PLAY on the 410 and then RETURN. The

AUTONUM program is now in memory. To acti

vate it execute the following in direct mode:

A = USRn550,a,b)

where a is the line number to begin at and b is the

step size. If b is omitted then a is the step size and

it will begin where it left off. If both a and b are

omitted then it will begin numbering where it left

off (ten to begin with) and increment by tens. You

may have to press RETURN twice to activate

AUTONUM. To disengage the automatic num

bering simply press RETURN twice in a row. It is

reactivated by repeating the above procedure.

Though BASIC AUTONUM may take up to

half an hour to type in, you will find that it is well

worth the effort for the great convenience that it

offers, especially when typing in large programs.

10 DIM A*(100),B«<2),H*(23)sH*="<,>

CJ><K>{L}CH>-CN>CO>"sREH ALL CHARAC

TERS IN BRACKETS ARE CONTROL CHARA

CTERS

20 MEM=1536:M=-l

30 READ A*
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40 FOR 1=0 TO 49:B*=A*<I*2+1.1*2+2)

50 IF B*="YY" THEN RESTORE 700:MEM=12

2BB:M=-1:GOTO 30

60 IF B*="ZZ" THEN ? "ALL DONE":END

70 N=O:FOR J=l TO 2:N=N* 16 +ASC<H*<ASC

(B*<J>)-47)):NEXT J:M=M+1:POKE MEM

+M,N

80 NEXT I

90 GOTO 30

100 DATA 000200060D06A93CBD02D3186060

6BC900D00BA90085CBA91085CC4C4F068

5CFC901F00B20D306A5D585CDA5D485CE
2OD3O6

200 DATA A5D585CBA5D485CCA5CFC902D00F

F838A5CEE5CC85CEA5CDE5CB85CDD8A9S

08510A9628D0802A9068D0902A9COS510

60A5CF

300 DATA C9FFF011AD09D2C90CF0034CBEFF

A9FF85CF4CBEFFAD09D2C90CD015A9B0B

510A9BE8D0802A9FF8D0902A9C085104C

BEFFA9

400 DATA 0085CFF818A5CE65CC85CEA5CD65

CB85CDD820BD06A5CD20CA06A5CE20BD0

6A5CE20CA064CBEFF29FO4A4A4A4A1869

3020A4

5OO DATA F660290F18693020A4F6606885CC

6885CB6885D56S85D42 0AAD9A5D4C94 1F

00BA5D585D4A90085D54CF706A5D6S5D4

A5CB48

600 DATA A5CC4860YY

700 DATA A210A9039D4203A9089D4A03A908

9D4B03A94A9D4403A9309D45032056E43

028A90B9D4 203A9009D4403A9069D4 503

A9009D

8O0 DATA 4803A90 19D490 32056E4300AA90C

9D42032056E4300068604 33A9BZZ ©

COMPUTE! The Resource.

GENERAL LEDGER SYSTEM

f.r ATARI* 800
95Si A f\ OK CHART OF ACCOUNTS

TRIAL BALANCE

INCOME STATEMENT

BALANCE SHEET

S219.95 - includes Microsoft Compiler

VISA - MASTER CHARGE - CHECK - MONEY ORDER

149
Microsoft Base

FCC. inc.
•Trademark ATARI, INC.

4712CHASTANTST.

METAIRIE.LA.70002

(504)454-2421



NEW FOR ATARI
.........NECESSITIES*"——

DISK COMMANDER 11 - Just save this program on your BASIC disks and it will
autoboot and automatically Esl all programs (rom the disk into your screen. Simply

run any BASIC or Machine Language program by typing a single number.

Requires 1GK. Disk Only 29.95

BASIC COMMANDER ■ An all machine language program which occupies only 4K
o( RAM and is co resident with your BASIC program, li is an indispensable tool lor
every ATARI BASIC programmer. Basic Commander allows single key access to
DO5 functions. BASIC file manipulation commands such as LOAD. LIST. ENTER,
RUN SAVE and more! Never need to access DOS again RENUMBER allows you

to renumber all Basic lines and all references instantaYiiously! In addition,
BLOCKDELETE allows deletion of any range of lines, eliminating computer lock
up AUTONUMBER automatically provides line numbers lor your BASIC program,
increasing program entry spci-d from 25 to 751'., If we've omitted your favorite
commands, Basic Commander even provides 3 PROGRAMMABLE KEYS!

THE MOST POWERFUL PROGRAMMING AID AVAILABLE
FOR THE ATARI BASIC PROGRAMMER

Requires 16K. Disk Only S34.95

RAM TEST II - The fastest and most thorough memory test available for the ATARI

has now been further improved! Tests not only all locations, but also tests the
memory addressing system. This all machine language program takes 4 min. to test

48K. It's the only program thai tests the cartridge area of RAM. Good for new 400'800
computer owners, for testing new RAM boards and for use in computer stores to test

for any bad memory locations. Bad memory locations are pinpointed so repair is as

simple as replacing a chip!

Requires 8K. Disk or Cassette $29.95

••••***• BUSINESS HOME""""*

MAIL LIST ■ Extremely fast BASIC and machine language program. Each data disk
holds over 500 files. Sort on any ol 6 fields at machine language speed or search on any

fragment of a field! Use any size lables or envelopes.

Requires 40K. Disk Only . ...' $39.95

TUTORIALS-"*——

ASTEROID MINERS - This 50 page book and program provide for a unique

intermediate-to-advanced tutorial. A 32K BASIC game utilizing over 25 players in

player missile graphics, machine language subroutines, a redefined character set,

multiprocessing utilizing the vertical blank interrupt interval, and much more! The 50
page book included with the program documents each part of the entire program and

contains the fully documented source code lor both the BASIC and assembly
language parts ol ihe program. Use these routines in your own programs. These

examples make it easy!

Requires 32K, Disk or Cassette S34.95

ATARI is a registered trademark of ATARI INC N.J Residents add 5% sales tax

ALL MACHINE LANGUAGE ARCADE GAME

WITH INTELLIGENT MONSTERS!

This arcade style game is sure to become an ATARI classic.

Chomper requires 16K RAM, 1 joystick and nerves of steel.

Available on Disk or Cassette $29.95

Available at your favorite computer store or

Send a check or money order directly to:

MMG MICRO SOFTWARE
P.O. BOX 131 • MARLBORO, NJ 07746

or caii (201) 431-3472
lor MasterCard, Visa or COD deliveries

You've invested a lot of time and money into your computer

It's time that investment paid off!

THE COLOR ACCOUNTANT"

The Programmer's Institute introduces THE COLOR ACCOUNTANT, the only complete personal financial package

specifically designed for the Atari 400/800 and VlC-20 computers. This unique package includes:

1. Complete Checkbook Maintenance 5. Payments/Appointments Calendar 8. Home Budget Analysis

2. Chart of Accounts Maintenance 6. Color Graph Design Package 9. Decision Maker

3. Income/Expense Statement (graphs any files) 10. Mailing List

4. Net Worth Statement 7. Check Search

After ihe initial setup, THE COLOR ACCOUNTANT requires less

than an hour of data input each month.

The checkbook maintenance program is the key io the entire package.

Once your checkbook is balanced, the checkbook summary file will auto

matically update the home budget analysis, net worth, and income/

expense statements. You can then graph any file, record bills and appoint

ments, make decisions, prinl a mailing list, and analyze various accounts.

All programs are menu-driven and allow add/change/ddele. Files

and statements can be lisied to screen or printer, and saved to casette or

The perfect supplement to THE COLOR ACCOUNTANT, The Tax Handler includes:

1. Complete From 1040 3. Schedule G (Income Averaging)

2. Schedule A (Itemized Deductions) 4. Schedule B

This year let The Tax Handler prepare your taxes ($34.95 cassette, $39.95 diskette).

diskette. THE COLOR ACCOUNTANT also comes with 60 pages of

documentation ihat leads you step-by-step through ihe entire package.

The Atari 400/800 requires 24K cassette and 32K diskette; the VIC-20

requires 13K. ($74.95 cassette, $79.95 diskette).

Add S3 for postage and handling.

See your local dealer or order direct;

THE PROGRAMMER'S INSTITUTE
a division o/FUTUREHOUSE

P.O. BOX 3191. DEPT. C

CHAPEL HILL, NC 27514

1-800-334-SOFT
Mon-Fri 10-6; Sat 11-3



VIC Super
Expander Graphics
Tim Porker. Kanafa, Ontario

Want to see some stunning graphics on your VIC?

Type in these short programs and you might be surprised
to see what's possible with the Super Expander

cartridge.

The VIC-1211A Super Expander is a plug-in car

tridge for the VIC-20 that provides several extra

features to the graphics and sound abilities. It

also adds an extra three kilobytes of memory,

giving a power-up of 6519 bytes free. (The missing
bytes are used by the expander.)

Program 1 is a short routine that draws a grid

on the screen, then selectively erases parts. This

is done by drawing vertical and horizontal lines

in a character color, then redrawing at a random

interval with the screen's color. When RUN for

several cycles, the patterns produced can be quite

complex. Changing the color of the character in

line 20 and the STEP interval in lines 100, 200, 300

and 400 can alter the complexity and appearance.

A variation on this program is to draw the

lines on the graphics display diagonally, as Pro

gram 2 does. Here, lines 100-220 draw a circular

pattern, skipping dots at intervals set by the STEP

command. Then, lines 300-420 redraw at intervals

in the screen color. The effects are produced as a

consequence of the 1024x1024 graphics screen

being shortened to 160x160. As the coordinates

are altered, some dots will lie on either side of the

line. As a result, some dots that are on are turned

off, and vice versa.

A long routine to accomplish the above could

be arranged using the RDOT(x,y) command, to

see if a dot is on, then reverse it. Needless to say,

this is an extremely time-consuming task, even in

machine language.

Program 3 provides a pattern familiar to most

people, although here it is generated in four cor

ners. To see the pattern by itself, leave out lines

110-130. The simple routine here can be enhanced

by adding circles concentrically in the center, or

by repeating sections in the screen color, as

above.

Program 4 draws rectangles on the screen

concentrically and is then repeated to color in

some areas. Again, when this is elaborated, it can

have the effect of a moire pattern, almost achieving

movement of its own.
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An alternate method of obtaining the concen

tric rectangles of Program 4 requires drawing

squares with multiple TO's in the DRAW state

ment (Program 5). Repeating the pattern without

a screen-clear command (SCNCLR) produces

overlapping bands in the pattern. The pattern can
be inverted (i.e., have the rectangles drawn from

the outside in) by rewriting lines 100-140 to step

down, instead of up. Naturally, concentric circles

can be done the same way, by changing line 120
to read:

12OCIRCLE1,511,511,X,X

This actually produces ellipses, as the axes are

not of equal length. This can be changed to pro

duce true circles by adding a constant parameter
to the X-axis value.

These programs are by no means as sophisti

cated as can be achieved with the Super Expander,

but they do fill the need for a basic subroutine

library on which to base future graphics displays.

Combining these with PAINT commands can

produce some interesting effects. The Super Ex

pander cartridge's graphics abilities are limited

only by the resolution of the graphics screen.

Possible future work for examination of the

commands available includes drawing Archi

medes' spiral, a herringbone-grid of diagonals,

and changing to multicolor graphics to build up a

quilt-like display.

Program 1.

10 GRAPHIC 2

2 0 REGION 5

50 DEFFNA(X)=INT(RND(1)*X)+1

100 FOR X=l TO 1023 STEP FNA(40)+10

110 DRAW1,X,0TOX,1023

120 NEXT

200 FOR Y=l TO 1023 STEP FNA(40)+10

210 DRAWl,0rYTO1023,Y

220 NEXT

300 FOR X=l TO 1023 STEP FNA(40)+20

310 DRAW0,X,0TOXf1023

320 NEXT

400 FOR Y=KT0 0123 STEP FNA(40)+20

410 DRAW0,0,YTO1023,Y

4 20 NEXT

500 GOTO 100



40-Column VIC-$29.95!
But.. .there's a catch.

We found a way to transform your cramped
VIC screen into a 40-column, smooth scroll-,
ing text display. So we created Terminal-40,
a program for communicating by modem
with networks such as CompuServe and
Source. It's inexpensive, powerful, and a

pleasure to use.

But we created a problem, too. Now
everyone wants all their programs in 40 col
umns. That's the catch. Terminal-40 is only
for telecommunications. But don't
despair... you'll have the finest VIC terminal
available.

MODE

BEV BfHlE[ [lli.lii;. TO* IH£ TIP OH UliriS|
B FOE ■ I..15-HM . JtliT «OT VOUR

EliflCl TOBftV, i» MILL !«•/ IT TOIIieHI
B LET VOII KDOII IS.. ■ L IT Hi.].:, ■.
ull liliT i-i.l THE PUBLIC riuliKin

UIItlTIEA. BISK ftOtt IME tt_C- Itl Cl.ll*.
lll/l.. BE S.URI IO iil:litt: «&£■■ <»fc»

■» TBE UBV. T.J. SBIB T» S4W "B"
"h HOU CBHE iHt 1-nVi i* OUCM
Iran » vou ■»vn*v? vou Bnou i*i

oKiftt. mi. nr LtdiT i'»e ■

So, plug in your modem and...

REACH OUT
TERMINAL-40 . . . $29.95

Requires 8K or larger memory

expansion and modem. VIC

printer optional. On cassette.

This is just one of our good

ideas. Send for a free brochure

describing others.

and BYTE SOMEONE!

MIDWEST
MICRO associates

PO BOX 6148. KANSAS CITY, MO 64110

ORDER DESK: open 9 am - 4 pm.

(816)254-9600
VISA/Mastercard add 3% (card £ and e*p. date)

C.O.D. add 53.50

MAIL ORDER: Add 51.25 shipping and
handling. Missouri residents include 4.6%

sales tax. Foreign orders payable U.S.S,
U.S. Bank ONLY; add $5 shipping/handling.

Dealer inquiries invited.

NEW

VIC SOFTWARE VIC
COMPUTERMAT • BOX 1664, DEPT C

LAKE HAVASU CITY, ARIZONA 86403

NEW COMMODORE 64 SOFTWARE - FREE CATALOG

(602) 855-3357 WRITE FOR FREE CATALOG OF VIC SOFTWARE

WARNING - BUYERS OF THESE GAMES HAVE BEEN KNOWN TO BECOME ADDICTS

ADVENTURE PAK runs in standard vic.20

r.

vic-20

In Text

ADVENTURE PAK

2 Adventures Included

ADVENTURE - REQUIRES 8K OR 16K MEMORY CARTRIDGE

CAVES OF SILVER-REQUIRES 8K OR 16K MEMORY CARTRIDGE

$12.95 Each

TARGET

COMMAND

Color

SOFTWARE FROM

COMPUTERMAT
WILL TURN YOUR

VIC-PET-CBM INTO A

HOME ARCADE!
ADD $1.00 FOR SHIPPING AND HANDLING WE WELCOME YOUR PERSONAL CHECK



Program 2.

10 GRAPHIC 2

20 REGION 5

50 DEFFNA(X)=INT(RND(1)*X)+1

100 FOR X=l TO 1023 STEP FNA(10)+10

110 DRAW1,X,0TO1023-X,1023

120 NEXT

200 FOR X=l TO 1023 STEP FNA(10)+10

210 DRAW1,1023,XTO0,1023-X

220 NEXT

300 FOR X=l TO 1023 STEP FNA{10)-)-20

310 DRAW0,X,0TO1023-X,1023

320 NEXT

400 FOR X=l TO 1023 STEP FNA(10)+20

410 DRAW0,1023,XTO0,1023-X

420 NEXT

500 GOTO 100

Program 3.

10 GRAPHIC 2

20 REGION 5

50 DEFFNA(X)=INT(RND(1)*X)+1

100 FOR X=l TO 1023 STEP FNA(70)+10

110 DRAW1,X,0TO1023,X

120 DRAW1,0,XTOX,1023

130 DRAW1,X,0TO0,1023-X

140 DRAW1,1023,XTO1023-X,1023
150 NEXT

Program 4.

10 GRAPHIC 2

2 0 REGION 5

50 DEFFNA(X)=INT(RND{1)*X)+1

100 FOR A=l TO 2

110 FOR X=l TO 1023 STEP FNA(10)+10

120 DRAW1,1023-X,XTOX,0+X

130 DRAW1,X,1023-XTO0+X,X

150 NEXTX,A

Program 5.

10 GRAPHIC 2

20 REGION 5

50 DEFFNA(X)=INT(RND(1)*X)+1

100 X=FNA(20):X1=X

120 DRAW1,511-X,511-XTO511+X,511

-XTO511+X,511+ XTO511-X,51

11-X,511-X

130 X=X+X1

140 IFX<511THEN120

TOLL FREE
Subscription

Order Line

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

PractiCalc® VIC-20 16K RAM

The extraordinary electronic shreadsheet program
that does formula calculations, replicates formulas and
data, has adjustable column width and numeric format,

over 20 mathematical functions, alpha and numeric
sorting, prints, and saves spreadsheets. Tape and disk

versions available S35.00

Sensational and International Software

lor Unexpanded VIC-20.

FLYSNATCHER - You travel the Australian bush. Your

only source of nourishment is flies. Your mission is to

avoid the weasel trying to devour you

and survive S9.95

FLOWER POWER - A flower is trying to exists in the

Sahara Desert. You axe its sole source of nourishment.
Can it depend on you? S9.95

MISSILE ATTACK and SUB COMMAND - (2-game

pack) - You have 3 probe ships to destroy bat-like

mutants that have evolved from the effects of a

nuclear war. Beware!!! S9.95

SPLATMAN - A crew of 10 men are repairing the

London Bridge. Can you prevent the horrors of an

instant death which will be caused by

them falling? S9.9S

Sinclair Timex 1000 16K RAM Required

MUGSY-You are the boss of a Chicago gang operating a

protection racket. Can you survive rival gangs, the

cops, and Nick the Greek? S6.95

MURGATROYDS REVENGE - The fiendish Murgatroyds

are on the warpath again. You must fight off their

attack with mines, superglue, decoys,

and more!! S9.95

Other programs for the VIC-20 or SINCLAIR TIMEX 1000

in the areas of home use, business applications educa

tional needs, and other games are available.

Order direct by calling 1-800-343-1078.

We're looking for new software

CSA is searching for programmers who are

creating software for Commodore, Timex, or

Atari. We offer you an immediate, wide distri

bution network. Contact us at the address

below.

We're looking for new dealers

CSA is a distributor for U.S. and foreign

software. Call or write us for a complete list of

programs.

COMPUTER

ASSOCIATES

50 Teed Dr., Randolph,

Massachusetts 02368

617-961-5700
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PERSONAL
COMPUTER

TOP 10 SALE!!

ARCADE GAMES
(VIC-20 TAPE PROGRAMS)

Rani

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

; Name

Super Paratrooper

(Fantastic)

Exterminator-Plus

(Better than Centipede)

Cricket

(Better than Frogger)

3-D Hackman

(3-Dimensional)

Snackman

(Better than Packman)

Bug Blast

(Creepy)

Anti Matter Splatter

(Nuclear Disaster)

Bombs Away

(Great)

3-D Maze-Escape

Krazy Kong

BUY ANY FOUR-DEDUCT

List

$24.95

$24.95

$24.95

$24.95

$19.95

$19.95

$24.95

$18.95

$16.95

$16.95

Sale

$19.95

$19.95

$19.95

$19.95

$15.95

$16.95

$19.95

$15.95

$14.95

$14.95

10% MORE

VIC-20

ACCESSORY SALE!!

1. TRACTION-FRICTION LINE PRINTER This

new COM-STAR deluxe printer, prints 8'/i" x 11"

full size letter quality single, roll or fan fold

paper, labels and etc. Impact dot matrix bi

directional 40, 66, 80, 132 columns. Includes in

terface cable that plugs direct into the VIC-20

computer, no other costly interface is needed.

List $599.00 — Sale $399.00.

2. UP TO 60K EXPANSION MODULE Aero Space

designed—6 slot—add up to 6 cartridges-

switch select any program. Start and stop any

program with reset button —not necessary to

remove cartridges or turn off computer, saves

time, television and computer (one year warran

ty) List $149.00 — Sale $89.00.

• 10 DAY FREE TRIAL

• WE HAVE THE LOWEST PRICES

• ONE DAY DELIVERY EXPRESS MAIL

• FREE CATALOGS

• WE LOVE OUR CUSTOMERS!

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

VIC-20

SOFTWARE IMC

CASSETTE SOFTWARE

CRABS
Agility is Ihe key lo successfully guiding HER-
BIE (ihe halibui) ihrougn ine male, avoiding

the deadly gaze of SONIC CRABS while feed

ing on delectable night crawlers

The mote you eal. the higher your score. Each

lime you clear me maie of lasiy morceis. you

will receive more time, additional lives, and a

new group of nighi crawlers as the game ol

SURVIVAL continues

But beware1 With the passing of lime your presence becomes increasingly aggravating to

the KILLER crabs who lurk within, improving the accuracy ol their menacing sonic waves

Set at beginner or advanced levels, each game is played in a totally new maze, and may

consist of any number of rounds that start identically lor each player

CRABS can be played using your VIC-20 keyboard or joystick, and will work on all

Standard VIC-20 memory configurations

Exciting action for two players
TANK WAR

Your Qpponenl watches closely as the BAT

TLEFIELD unfolds, and you both carelully plan

strategies lor the pending CONFLICT Sud

denly, both LASER TANKS fire to inmate move

ment You begin to thread the way through

your home territory, avoiding obstructions and

buildings, asyou proceed toward enemy ground

Outscore Ihe rival tank by destroying enemy

buildings as well as placing direct hits on your opponent during one lo one combat Highei

skill levels will add additional targels. mounlam ranges and landmines lo Ihe baltle zone

lor increasing EXCITEMENT

One of three skill levels, with a new battlefield creaied for each game, provides a new

challenge lor bolh players every lime

TANK WAR may be played using your VIC-20 keyboard or paddles, and will work on all

standard VIC-20 memory conligurationa

CYCLONS
Full Hi-ftes Graphics. Arcade-Like Action

Continuing with their plan to conquer the uni

verse, the CVTRON EMPIRE has chosen you'

sector as Ihe lirst largel in our galaxy As

COMMANDER ol the protective forces, you

must manoeuvre your craft, avoiding collision

and enemy missiles, to attack and destroy

enemy war ships

The CVCLON fighters relentlessly enter the

bailie zone, attempting to lure ycu mlo making

errors that will lead to your destruction The

menacing PULSAR DEATH SHIP also begins

to attack, its only purpose to zero m on your location, chase you down, and put an end to

your defense of civilization as we know it

Our future lies with your skill

CVCLON requires memory expansion to funchon Wnen loaded on a system with a 3K

expander | or Super Expanded you will play an advanced level game Loading the casseile

onto a system with 8K or more expansion, you will be allowed tochoose between a variety

ot difticulty/game-feature options The game is controlled with the VIC-20 joystick.

Che ultimate mter-stellar conllict

Skill-testing defense against a nev

2

g CRITTERS

Full Hi-Res Graphics. Arcade-Like Action

While inspecting his p'lic pumpkin patch, Mr

GREENSLEEVES becomes awa'e Of a flock of

strange CRITTERS hovering in the sky above

Wiihoul warning small groups begin to leave

the formation and dive in order to knock him

down and STEAL the Iruitsof his labour Armed

only with a revolver, he must no* DEFEND his Crop against Ihis new blight

You will guide Greensleeves in his COURAGEOUS ellorl to save Ihe patch Run or crouch

in order to avoid the swooping MENACE, and aitempt lo exterminate the cnllers before

they can loot the entire Crop MoSI imporlanl, once a pumpkin is stolen, destroy the Itiief

belore he can reach the flock (taking care not to hit the pumpkin) or his prue will be your

loss

As Ihe struggle progresses, larger Hocks will arrive and the speed ol their altack will

increase. But don't despair New pumpkins will grow with your poinl total providing

additional opporiunmes to successfully lend off the raid When ihey succeed in clearing

the lield. the conflict is over

CRITTERS requires a minimum ol 8K memory expansion and is controlled with your

VIC-20 joystick

Check lor availability wilh your local dealer, or ute Ihe order form provided.

Dealer enquiries are invited.

FORWARD TO: SYNTAX SOFTWARE INC. 33 ELMHURST AVE., SUITE 5«

WILLOWDALE. ONTARIO. CANADA U2N 6GB PHONE (416) 221-8008

: certified Cheque

^ money order

Cnj.g« To

a visa

:: MiSTEB-CAAO

:: AMERICAN EXPRESS

CARD NO

SIGNATUBE

Please Print

PLEASE SEND ME

CRABS @ S1S.95 (U.S.J/S18.9S (CDN.)

_ TANK WAR(i S1S.95 (U.S.)'St8.9S (CDN.)

CYCLONS «i S19.95 [U.S,)/SJ3.95 (CON.)

CRITTERS Hi $19.95 (U.S.)/S23.9S (CON.)

Shipping and Handling u $1.00 per Cassette

_ Ontario Residents = ..■,-■.■ Add 7'.: Sale* Tax

TOTAL

POSTAL
CODE.ZIP

VIC-20 is a registered irademark of Commodore Business Machines Ine



Download/Upload For The Atari
Frank C Jones, Silver Spring, MD

Use this to transfer programs and text files to or from

your Atari using a modem and the telephone lines.

The program described in this article was de

veloped over several months, with feedback from

many people. I started writing it primarily because

I was too cheap to go out and buy one. I wanted

to try out my new communications hardware and

look into some of the electronic bulletin boards

that I had heard about. Furthermore, I used a

mainframe computer in my work, and I thought

that it would be convenient to be able to access it

from the privacy of my home.

My first approach was to copy a short BASIC

program by Henrique Veludo from COMPUTE!

(February 1981, #9). This worked fine until I

realized that a lot of the text went by too fast for

me to read. I tried POKEing the incoming charac

ters into a string, hoping to print it out later, but

this was too slow; characters were being dropped,

making things a bit hard to read. This led to an

assembly language routine to speed things up a

bit, and before I knew it I was on my way.

It wasn't long before I had added the upload

capability so that I could transfer programs and

text files to friends who had computers and

modems. About this time I joined the downtown

Atari club of Washington, D.C., and discovered

their ARMUDIC bulletin board, developed and

operated by Frank Huband.

After several weeks of enjoying the

capabilities of this system and downloading lots

of useful programs, I discovered that some of the

members did not have terminal programs that

would do some of the things that mine would do.

I offered to give my program to the club and sub

sequently uploaded it to the ARMUDIC BBS.

I got calls about problems. I got calls with

complaints. I got calls with suggestions. When I

next talked to Frank Huband, I discovered that he

had picked up a few suggestions and complaints

too. We started working together to incorporate

as many of the more reasonable ideas as we could,

and over the next few months the program grew.

Since this article was intended to be utilitarian

rather than tutorial, I have included no discussion

of how the program does what it does. Instead, I

have included complete instructions on its use
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and the BASIC listing. There are, however, a few

peculiarities about the program that should be

pointed out before we get into its operation.

Two Cautions

You may have already noticed that the statements

on line 90 are preceded by a REM so that they are

not executed. This line is to be used only by those

people who find that the BREAK function does

not work as described on their machines. The

fault lies not in the computer, but in the 850 Inter

face Module.

Whenever concurrent I/O is turned on, the

RS-232 port handler substitutes its own interrupt

handlers for the ones in the OS ROM. This is nec

essary because concurrent I/O handles the serial

bus interrupts differently from the way the operat

ing system handles them. The machine language

portion of JTERM detected pressing of the BREAK

key by sensing what the 850 interrupt handlers

did with it. Of course, this was too good to last:

newer versions of the 850 Module handle the

BREAK key by ignoring it (undocumented).

This leads us to line 90; it's a patch into the

interrupt handler (new version) that enables the

BREAK key. Warning: if the BREAK function

works on your machine without line 90, don't use

it; it will cause a crash if used with the older version

handlers. So try it without line 90 first, and remove

the REM if you find the BREAK key does nothing

when you press it.

A further warning: this program should not

be renumbered unless the subroutine at lines

2080-2110 is changed. This routine removes all of

the data statements and initialization code after

they are used to gain as much memory space as

possible for the text buffer. If the program is re

numbered and this routine is not changed accord

ingly, it will perform fatal surgery, and whatever

is left won't be of much use. (To find out more

about how this routine works, see my article in

COMPUTEI's Second Book Of Atari.)

For those of you who have some download

capability already, the latest version of this pro

gram is available (free) from the ARMUDIC BBS

(202) 276-8342. The program is available under

the name of JTERM32 (or JTERM33 or... who

knows what version will be available by now; this

thing seems to have a life of its own). For the rest



Experience the
Magazine ||MAGAJAR

of the Future . . . for the Atari 400/800

The Programmer's Institute's magnetic magazines

will entertain, educate, and challenge you.

Each issue features ready-to-load programs ranging from

games, adventures, home applications and utilities to personal

finance, educational, and our unique teaching programs. Our

magazines include fully listable programs, a newsletter con

taining descriptions and instructions for all programs, and notes

on programming techniques used.

Vicvideo for the VIC-20 is here. Call for details.

ORDERING INFORMATION

Subscriptions* Cassette Diskette

Year (10 issues) $50.00 $75.00

'/2 Year (5 issues) $30.00 $45.00

Trial Issue $10.00 $15.00

* Add $2.00 postage and handling.

Al.l. SOhTWAKK RKQU1RKS 16K.

orders only, toll free number:
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of you, type it in, being very careful with the data

statements; an error here will probably make the

system crash. Then read the instructions and start

communicating.

Starting Up

JTERM is a download/upload terminal program

for the Atari. It was written in BASIC and assembly

language to combine ease in setting up and speed

when in the actual terminal mode.

Note that an AUTORUN.SYS file with the

RS-232 handler boot routine must be on disk and

booted when you turn on your machine, if you

are using a disk. The DOS command will cause

the RS-232 handlers to be overwritten, so you

must either have a MEM.SAV file on your disk or

re-boot the handler after making a DOS call. Fur

thermore, it appears that the NEW command

damages or wipes out the port handler as well.

Therefore, you should always reboot the handler

after using this command. An additional note:

JTERM assumes that the modem is connected to

RS-232 port #1. Also, the 850 Interface must be

switched on before booting the disk.

JTERM is LOADed as a BASIC program, and

when RUN it POKEs the machine language

routine into a string called PROGS. While this is

going on, the screen is black. After this set-up

period is over, the first menu appears on the

screen, along with information about the size and

location in RAM of the available text buffer. All

menu choices are made by simply typing the ap

propriate key that is highlighted in inverse video.

(Type an ordinary character, not an inverse video

one.)

The first choice to make is whether you wish

to Download a file from the host computer or

Upload a file to the host computer. If you wish to

do simple communication without file transfer,

Download is the proper mode to choose. After

you choose between the Download and Upload

modes, your next choice is between no translation

(None), Light translation, and ATASCII. With

Light translation, all high order bits are stripped

from all outgoing and incoming characters, and

the ATASCI1 EOL character (155) is changed to

the ASCII CR character (13) on output and vice

versa on input. No translation and ATASCII

modes means that the 850 Interface Module does

no changing of characters during either input or

output. However, be warned that the program

does some translation itself-more about that

later.

The next choice is between the various modes

of outgoing parity setting. (Note: incoming parity

is not checked or changed by this program.) You

should always select None if you have selected

no translation because setting the parity on output

will change the high order bit that was presumably
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to be preserved. This option was included for the

users who wish to access mainframe computers

that require certain parity configurations.

At this point, if you choose Upload you will

be asked for the filespec of the file to be uploaded.

When this has been entered, the file will be loaded

into RAM and then listed to the screen as a check.

You will then enter the terminal mode. But if you

choose Download, you will go directly from the

parity choice to the terminal mode without going

through the file loading routine.

Terminal Operations

Whenever you enter the terminal mode, the flag

(i.e., inverse video word) TERMINAL will appear

at the top of the screen. This informs you that

you are now in the machine language portion of

JTERM. While you are in this mode, you may

send data to and receive data from a host com

puter, provided all of the appropriate connections

have been made. You may toggle the memory

save function off and on by pressing the SELECT

button; the flags MEMSTORE ON and MEM-

STORE OFF will be printed on the screen as you

toggle the memory.

While the memory save option is in effect, all

incoming characters will be stored in sequence

until the buffer is full. If the buffer should fill up,

the flag MEMORY FULL will be printed on the

screen. Note: If you have filled your buffer prior

to an Upload, you should not turn on the memory

save feature until you have completed the Upload.

Otherwise, the incoming characters will overwrite

your file.

When you enter the terminal mode, you will

be in full duplex (i.e., only those characters that

are received are printed on the screen and stored

in memory). If the host computer echoes all char

acters that it receives, these characters will be

incoming and will be printed and saved if desired.

If the host computer operates in half duplex, it

cannot send and receive at the same time, so it

will not echo the characters that it receives from

you. In this case you should turn on the half

duplex mode. You can toggle between half and

full duplex by pressing the OPTION button.

Whenever you do, the flags HALF DUPLEX and

FULL DUPLEX will be printed on the screen as

appropriate.

Leaving Terminal Mode

When you are ready to leave the terminal mode,

you may do so by pressing the START button.

When you do, one of three things will happen,

depending on the circumstances. If you have

chosen the Upload option and have not yet up

loaded the file, you will go into the upload mode.

The flag UPLOADING will appear on your screen,

and the buffer will be printed, 25 characters at a



time, to the computer on the other end of the

line. During this period you will still see all in

coming characters displayed on your screen, so,

if the host computer is echoing your transmission,

you can watch the upload progress. When the

upload is complete, you will reenter the terminal

mode, this time in Download mode.

If you exit the terminal mode without saving

anything to memory, you will automatically bail

back out to the main menu, and you may start

another session with different parameters if you

wish.

If you were in Download mode and saved

anything at all in memory, when you press START

you will be asked for the filespec of the file to

which you wish to save your memory, or you can

type RETURN for further options (more about

this in a moment). If you enter a filespec, this can

be the cassette (G), the printer (P:), the screen

editor (E:), or a disk file (D:FILENAME). After

you enter the filespec, the saved memory will be

written to the file, and you will be told that you

may reenter the terminal mode by pressing

START.

If, however, you wish to save the memory to

another file before returning to the terminal mode,

press START and, before releasing the start button,

press the OPTION button. This will bring you

back to the request for a filespec. This may be

repeated as many times as wished.

If you simply type RETURN instead of a

filespec, you will be presented with a menu of

three alternative choices. Pressing OPTION will

erase your memory buffer and return you im

mediately to the terminal mode without changing

any parameters. Pressing START will erase the

buffer and return you to the main mode selection

menu where you may reset any or all parameters.

Finally, pressing SELECT will return you to the

main mode menu while preserving everything

saved in the memory buffer.

Internal Translations And

Other Features

When you choose between Light and No transla

tion in the second menu, you are choosing the

configuration of your 850 Interface Module RS-232

ports. You should read your 850 instruction man

ual for information about these configurations.

This program does some additional translation of

its own, however.

First of all, nothing that comes in from the

port is changed at all before it is stored in memory.

Therefore, if you choose ATASCII or No transla

tion for your port, you will save in memory every

thing exactly as it was sent. There will be some

translation, however, before it is displayed on the

screen. For example, no control characters (ASCII

values < 32) are displayed. This means, for in

stance, that you will not see line feeds; they will,

however, be stored and can mess up a program

that you are downloading. You should not ask for

line feeds; you do not need them even if the test

messages are single spaced.

The carriage return character (ASCII 13) is

translated to the ATASCII EOL character. The

printer bell character (ASCII 7) is translated to the

console bell (ATASCII 253). Finally, the ASCII

backspace character (ASCII 8) is changed to the

ATASCII DELETE/BACKSPACE (ATASCII 126).

Again, none of this translation affects what is

stored in memory; everything is stored exactly as

it is received.

In ATASCII mode, no translation is done on

any outgoing characters; everything is sent exactly

as it comes from the keyboard. In the No transla

tion mode, two characters are changed. The

DELETE/BACKSPACE character is changed to

the ASCII backspace character so that the key will

have the same function with most host computers

that it does in the Atari. Also, the RETURN key

or EOL (ATASCII 155) is changed to the ASCII

carriage return (ASCII 13) before it is sent. In light

translation, the 850 module would do this trans

lation automatically, but in the no translation

mode it would not be done. There were enough

situations in which inverse video characters

(ASCII values > = 128) could be sent and received,

but the host computer would still not recognize

the EOL character to warrant this feature.

In half duplex operation, after a character has

been sent to the port it is handed over to the

input routine and handled just like any other

incoming character.

An additional feature of JTERM is the ability

to send a computer "BREAK" by simply pressing

the BREAK key. This will cause the screen to

flash, a beep to sound, the flag BREAK to be

printed on the screen, and, last, a true break

signal (approx. 0.5 sec. of SPACE tone) to be sent.

(If all of this doesn't happen, see the discussion in

the introduction.) Sending the BREAK signal will

not be of much use when you are connected to a

BBS since most of them do not recognize it, but it

can be essential when you are connected to a

mainframe computer whose attention cannot be

gotten any other way.

You should note, however, that the BREAK

routine passes briefly through BASIC. Should it

be pressed more than once in rapid succession,

you can cause a standard BASIC BREAK and

terminate the program. If you should terminate

the program, accidentally or on purpose, do not

attempt to re-RUN it. Instead, restart it with GOTO

100. When the program is RUN for the first time,

all of the DATA statements and most of the in

itialization statements are removed to make more

room for the buffer; it cannot, therefore, be re-
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initialized without crashing.

One added note: when the terminal mode is

entered for the first time, the DTR line on RS-232

port #1 is set for those modems that monitor this

line.

Guidelines For Using JTERM

The JTERM menus were designed to provide

maximum flexibility in communicating with many

different types of computers, terminals, and

bulletin board systems. This may cause some

confusion, so here are some general guidelines:

• Most often, you will select Download,

Light Translation, No Parity, and Full Duplex.

This should work fine when communicating with

information utilities such as CompuServe and

The Source, as well as with most bulletin boards.

• For communicating between Ataris, choose

the ATASCII mode instead of Light Translation.

This allows full compatibility between characters

sent and received. Also select half duplex instead

of full duplex.

• For downloading TRS-80 graphics from TRS-

80 bulletin board systems, choose No Translation.

• Usually you won't have to select a Parity

option unless communicating with a mainframe

computer.

• The half/full duplex option accomplishes

with software what the half/full duplex switch on

some modems does with hardware. This option

was included for those users whose modems lack

the duplex switch.

10 REM JTERM{3 SPACES}(VERSION 3.2)

{12 SPACES}by Frank C. Jones Julyl

0,1982

20 DIM PROG*(379),PR0S2*(7),SPOOL*(15

),IN*(26)

30 C0N=53279:POKE 559,0:IF PEEK(ADR(P

R0G*))=104 AND PEEK(ADR(PROG*)+378

)=216 THEN 50

40 FOR 1=1 TO 379:READ A:PROG*(I,I>=C

HR*(A):NEXT I

50 DIM MSG*(65):RESTORE 2000:F0R 1=1

TO 65-.READ A:MSG*<I,I)=CHR*(A>:NEX

T I

60 DIM S*(5),T*<8),U*(9):FOR 1=1 TO 5

:READ A:S*<I,I>=CHR*(A):NEXT I:FOR

1=1 TO B:READ A:T*<I,I)=CHR*(A):N

EXT I

70 FOR 1=1 TO 9:READ A:U*(I,I)=CHR*(A

):NEXT I:DIM BR*(7):F0R 1=1 TO 7:R

EAD A:BR*<I.I)=CHR*(A):NEXT I

80 FOR 1=1 TO 7:READ A:PRDG2*(I,I)=CH

R* (A) :NEXT I :FLAG=0

90 REM FOR 1=1 TO 3:READ A:POKE 8457+

I.AsNEXT IsFOR 1=1 TO 8:READ A:P0K

E 1663+1,A:NEXT I

95 GOSUB 208O:N=FRE(0>-256:DIM TXT*(N

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

435

440

100 SETCOLOR 2,9,0:PROG*(200,200)=CHR 445

*(13):PROG*(192,192)=CHR*(8)

110 POKE B2,0:PRINT "{CLEAR}"; 450

120 PRINT N-l;" BYTES OF MEMORY AVAIL 460

ABLE":PRINT "FROM-";ADR<TXT*);" T 465

0-";ADR(TXT*)+N-2

CLOSE #1:OPEN #1,4,O,"K"

POKE 752,1sPRINT "{2 DOWN}{TAB>0p

eration Mode:":PRINT :PRINT "

(TftB>":CHR*(196) ; "own1 Dad":PRINT

:PRINT "{TAB>";CHR*(213);"pload"

POKE 559,34:P0KE 752,0:GET #1,ANS

:IF ANS=68 THEN UPLD=O:G0TO 180

IF ANS=B5 THEN UPLD=l:60T0 180

eOTD 110

POKE 752,1:PRINT "{CLEAR}{2 DOWN}

{TABJTranslation Mode: " -.PRINT : PR

INT "{TAB}";CHR*(206);"one":PRINT

:PRINT "{TAB}"; CHR* (204) ; "ight "

PRINT :PRINT " {TAB}";CHR*(193) ; "T

ASCII"

POKE 752,0:GET #1,ANS:IF ANS=76 T

HEN M0DE«0:GOT0 240

IF ANS=78 THEN MODE=32:G0T0 240

IF ANS-65 THEN M0DE=32:PROG*(200,

200)=CHR*(155):PROG*(192,192)-CHR

* (126) :GOTO 240

GOTO 180

POKE 752,liPRINT " (CLEAR}{2 DOWN}

{TAB}Parity: "sPR INT :PRINT "{TAB}

"|CHR* (206) ; "Dn»"sPRINT tPR I NT "

{TAB}";CHR*(207);"dd"

PRINT :PRINT "{TAB>";CHR*(197)i"v

en"SPRINT :PRINT "{TAB}";CHR*(211

) ;"et "

POKE 752,0:GET «l,ANSeIF ANS-78 T

HEN PARITY=O:GOTO 310

IF ANS=79 THEN PARITY-1!GOTO 310

IF ANS=69 THEN PARITY=2:GOTO 310

IF ANS=B3 THEN PARITY=3:GOTO 310

GOTO 240

IF UPLD THEN GOSUB 490

PRINT "{CLEAR>{2 TAB}";T*:POKE 65

,O:IF NOT FLAG THEN A=ADR(TXT«)

CLOSE #2:0PEN #2, 13,0, "R":X IO 3B,

#2.M0DE + PARITY,0, "R":X ID 34,#2, 19

2,6!l"R":XID 40, #2, 0,0, " R "
A=USR(ADR(PROG*),A,ADR(TXT*)+N-1,

ADR<MSG*)):IF PEEK(207)=128 THEN

590

IF A=ADR(TXT*) AND NOT UPLD THEN

CLOSE #2:G0T0 100

ON UPLD+1 GOSUB 430,650

IF UPLD THEN UPLD=O:TXT*="":GOTO

320

PRINT "PRESS ";S*;" TO RE-ENTER T

ERMINAL MODE"

IF PEEK(C0N)<>6 THEN 390

IF PEEK(C0N)=6 THEN 400

IF PEEK(C0N)=2 THEN 360

GOTO 320

CLOSE #2:? "{CLEAR}{4 DOWN>{TAB>E

NTER OUTPUT FILENAME":? "

{4 SPACES}OR HIT <RETURN> FOR OPT

IDNS": ? : ? "{TAB}";

POKE 702,64:POKE 65,3:TRAP 560:IN

PUT SPOOL*:FLAG=0:IF SPOOL*<>"" T

HEN 470

? "{CLEAR}C2 DOWN}<START> erases

buffer; tD menus":? "<SELECT> ret

ains buffer; tD menus":? "<OPTIDN

> erases buffer; to terminal"

I=PEEK(CON):IF 1=5 THEN FLAG=1:GO

TO 1OO

IF 1=6 THEN 100

IF 1=3 THEN 320

GOTO 445
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470 CLOSE #3:0PEN #3,8,O,SPOOL*:IF SP

OOL* < 1 , 1 )="E" THEN SETCOLOR 2,9,0

480 TXT*<A-ADR(TXT*)+1)=" ":PRINT #3;

TXT*:CLOSE #3:RETURN

49O PRINT "{CLEAR} {4 DOWN} (TAB)ENTER

UPLOAD FILENAME":PRINT :PRINT "

tTAB>";:POKE 702,64;INPUT SPOOL*:

TXT*=" "

5OO TRAP 56OsCLOSE #3:OPEN #3,4,0,SPO

OL*:TRAP 4:POKE 65,3

510 AD= ADR (TXT*> : XX=INT(AD/256) :WW= AD

-XX*256:ZZ=INT((N-l)/256):YY=(N-l

)-ZZ«256

520 IDCB=3:GOSUB 620:TXT*(DD+1)=""

530 IF PEEK(883)=136 THEN 550

54O PRINT "ERROR ";PEEK<883);" DURING

TEXT LOAD":STOP

550 CLOSE #3:PRINT TXT*:FOR 1=1 TO 50

O:NEXT I:RETURN

56O PRINT "{CLEAR}{4 DOWN} i TAB} UNABLE

TO OPEN ";SPOOL*:PRINT "<TAB>PRE

SS ";S*j" WHEN READY"

570 IF PEEK(C0N)<>6 THEN 570

580 GOTO PEEK(186)+256JPEEK <187)-10

59O CLOSE #2:SETC0L0R 2,13,1O:SOUND 0

,30,10,15:XI0 34,*2,2,15,"R":FOR

1=1 TO 20:NEXT IsXIO 34,#2,3,0,"R

600 SOUND 0,0,0,0:SETCOLOR 2,9,0

610 PRINT BR*:GOTD 330

620 POKE 834+I0CB*16,7:POKE 836+IOCB*

16,WW:P0KE 837+IOCB* 16,XX:POKE 84

0+I0CB*16,YY:POKE 841+IOCB*16,ZZ

630 K=USR(ADR<PR0G2»),I0CB*16)

640 QQ=PEEK(840+IOCB*16)+256*PEEK(S41

+IDCB*16):RETURN

650 PRINT "{CLEAR>{4 DOWN>{2 TAB>";U*

660 LL=LEN(TXT*):LN=INT(LL/25)+1

670 FOR 1=1 TO LN

680 IF I=LN THEN PRINT #2:TXT»< < I - 1 ) *

25+1);:GOTO 700

690 PRINT #2jTXT*( (1-1)*25+l, 1*25) ;

700 STATUS #2,B:BY=PEEK(747):IF BY TH

EN GET #2,A:PRINT CHR*(A);:GOTO 7 2060

00

710 NEXT I

720 FOR 1=1 TO 20

730 STATUS #2,B:BY=PEEK(747):IF BY TH

* = 1060

1,070

1080

1090

1 100

1 1 10

1 120

1 130

1 140

1 150

2000

2010

2020

2030

2O40

2050

EN GET #2,A:PRINT CHR*<A)::GOTO 7

30

740 NEXT I

750 PRINT "CTABJUPLOAD COMPLETE":FOR

1=1 TD 500:NEXT I:RETURN

1000 DATA 104,104,133,213,104,133,212

,104,133,215,104,133,214,104,133

,225,104,133,224,169,128,133,216

,169,0

1010 DATA 133,226,133,207,172,31,208,

192,7,240,112,192,6,208,1,96,192

,5,208,32, 172,31, 208, 192,5

1020 DATA 240,249,164,216,192,255,240

,90,152,73,128,133,216,208.6,169

,12,133,217,208,36,169,25,133,21

7

1O30 DATA 208,30,192,3,208,67,172,31,
2O8,192,3,240,249,164,226,152,73

,128,133,226,208,6,169,51,133

1040 DATA 217,208,4,169,38,133,217,24

,165,224,101,217,141,68,3,165,22

5,105,O,141,69,3,169514,141
1O50 DATA 72,3,169,0,141,73,3,169,11.

2070

2080

66,3,162,0,32,86,228

DATA 169,0,240,216

DATA 155,205,197,205,207,210,217

,160,198,213,204,204,155,205,197

,205,211,212,207,210

160,155,205

198

DATA 155,205,197,2

,160,198,213,204,204,

,205,211,212,207,210

DATA 197, 160,207,206, 160, 155, :

,197,205,211

DATA 212,207,210,197,160,207,:

,198,155,200,193,204,198,160,

,213,208,204,197,216,160,155

DATA 198,213,204,204,160,196,1

. ?flfl. ?O4. 197-216. 16O, 155

, 198

,213,2O8,204,197,216,160,155

DATA 198,213,204,204,160,196,213

,208,204,197,216,160,155

DATA 211,212,193,210,212

DATA 212,197,210,205,201,206,193

, 204

,208,204,207,193,196,201

,155,194,210,197,193,203

,104,104,170,76,86,228

128,6,141,14,210,169,0,1

2090

2100

,204

DATA 213,208,204,207,193,196,201

,206,199,155,194,210,197,193,203

,155,104,104,104,170,76,86,228

DATA 32,128,6,141,14,210,169,0,1

33,17,96

POKE 842,13:? "{CLEAR}":POSITION

2,6:F0R 1=1000 TO 1150 STEP 10:

? IsNEXT Is? "CONT":POSITION 0,0

:STOP :LIST 100,200

? "{CLEAR}":POSITION 2,6:F0R 1=

O TO 90 STEP 10:? I:NEXT Is? "C

, lt>t>, 1O

DATA 32.

33,17,96

POKE

? 11 NEXT Is? "CONT"sPOSITION O,'

:STOP :LIST 100,200

? "{CLEAR}":POSITION 2,6:F0R 1=

O TO 90 STEP 10:? I:NEXT Is? "Cl

NT":POSITI0N O,O:STOP :LIST 100

2O0

":POSITION 2,6:F0R 1=

0 STEP 10:? I:NEXT I:

POSITION O,O:STOP

OOO TO 2100 STEP 1

"G.2110":POSITION

POKE 842,12:RETURN

1

CO

1=2

5 ">

1-1 ■ .£. I ,1 <_'

2110 POKE 842,
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Commodore

64

Architecture
Jim Butterfield, Associate Editor

This guided tour of the new Commodore 64 allows you

a peek inside the computer's structure and demonstrates

some of its extraordinary features.

Let's build a Commodore 64-at least in principle.

We'll put the memory elements together and see

how they all fit.

RAM-64K

We start with a full 64K of RAM. That's the

maximum amount of memory that the 6510 chip

can address.

If we stopped at this point, we'd have prob

lems. First of all, the screen is fed from memory,

but it would contain nonsense. We'll need to put

in two extra things: a video chip, and a character

generator for the video chip to use. Then again,

we have no programs of any sort, and no way to

get them into RAM.

Building It Out

Here's what we will do: we'll add the extra features

we need by piling them on top of RAM. That way,

RAM will be "hidden" - if we look at that part of

memory, we will see the new memory elements.

But we'll include a set of switches which will allow

us to "flip away" the overlaying material and

expose the RAM beneath any time we choose.

More about these later.

Keep in mind: the RAM is still there, but it's

hidden behind the new memory chips.

Input/Output

We'll take the block of memory at hexadecimal

D000 to DFFF and reserve it for our interface chips.

This includes: two CIA's for timing and input/

output, a SID chip for sound, and a video chip to

deliver a screen to the television set.

About the 6566 video chip: its "registers" are

located at hex DOOO to D02E; these locations control

how the chip works. But when the video chip

needs information to put on the screen, it gets it
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directly from RAM memory. For example, the

usual place for the screen characters is hex 0400 to

07E7. There's a distinction here: we control or

check the chip by using its register addresses, but

the chip gets information from almost anywhere

it likes.

The video chip needs to look at RAM to get

characters for the screen. It also needs to look

somewhere else to get a "picture" of each charac

ter; this allows it to light up the individual dots,

or "pixels," that make up a character. There needs

to be a table which gives details of each character:

what it looks like, and how to draw it. This table

is called the "Character Base" table; hardware

types may just call it the "character generator."

We could put this character base table in RAM

and point the video chip to it. In fact, we are likely

to do this if we want to define our own graphics.

But on a standard 64, we'd just as soon have these

characters built in - in other words, we'll put the

character base table into ROM memory.

Now comes the tricky bit. We will put our

ROM character base (it's 4K long when we allow

for both graphics and text) into locations hex DOOO

to DFFF. Wait a minute! We just put our interface

chips there!

No problem. We just pile the memory ele

ments higher. The ROM character base sits above

the RAM, and then we put the I/O on top. Any

time we peek these locations, we'll see the I/O.

The video chip, by the way, has a special circuit

allowing it to go directly to the ROM character

base, so there's no confusion there.

If you wanted to look at the character ROM,

you'd have to flip it to the top somehow. It turns

out you are allowed to do this: clearing bit two

(mask four) of address one to zero will do the

trick. But be sure you disable the interrupt first,

or you're in serious trouble. After all, the interrupt

routines expect the I/O to be in place. Bit 2 of ad

dress 0 is called the CHAREN control line.

Let's look at a small part of the character base

- in BASIC! Be sure to do this on a single line, or

as part of a program. First, to turn the interrupt

off and back on again:

POKE 56333,127: : POKE 56333,129

Now, while the interrupt is in force, flip in

the character base:

POKE 56333,127:POKE 1,51: ... POKE 1,55:POKE

56333,129

Finally, let's PEEK at part of a character:

POKE56333,127:POKE1,51:X = PEEK(53248):POKE

1,55:POKE 56333,129:PRINT X

You should see a value of 60; this is the top of

the "@" character. To see its pixels, we would

write it in binary as ..xxxx.. and to see the next
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WB101 Total Text 2.5 S24.95
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WB103 Total Research 24.95

WB104 Predicator-Linear Regression 15.95

PB105 Billing Solver (20 & 64) 19.95

PB106 Utility Bill Saver (20 & 64). .. 12.95
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WB107 Accounting 29.95
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WB109 Calculator 12.95

WB110 Order Tracker 18.95
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WB117 Mortgage Calculator 10.95

WB118 Mortgage Comp 10.95

WB119 Loan Amortiser 24.95
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WB122 Client Tickler 19.95

WB123 Estimates & Bids 14.95

WB124 Bar Charts 9.95

WB125 Stock Ticker Tape 16.95

WB126 Regress on VIC-20. 64 16.95

WB127 P.E.R.T. MY VIC 15.95

WB128 Business Appointments .... 13.95

WB129 The Predictor-Linear 16.95

PT130 Billing Solver VIC-20, 64 ... 19.95

PT132 Utility Bill Solver

VIC-20, 64 12.95

WB134 Nuismatic Panatic

VIC-20, 64 15.95

WB135 The Pill Box VIC-20,64 14.95

PT136 Club Lister VIC-20, 64 14.95

WB137 Mother's Recipes

VIC-20, 64 12.95

WB139 Terminal 40 29.95

WB140 Minimon 11.79

WB141 Typewriter 27.95

WB142 Data Files 14.95

SB143SS Mailing List (Tape) 19.95

(Disk) 24.95

CARDBOARD 6 $79.95
(Special Christmas Price — after Dec 15, back to S99.95)

An expansion interface for the VIC-20 — allows expansion

to 40K or accepts up to six games — may be daisy chained

for more versatility.

CARDBOARD 3 $29.95
Economy expansion interface for the VIC-20

CARD T CARD/PRINT $79.95
Universal Centronics Parallel Printer Interface for the

VIC-20 or CBM-64. Use an Epson MX-80 or OKIDATA or

TANDY or just about any other.

CARDETTE $39.95
Use any standard cassette player/recorder with your

VIC-20 or CBM-64.

CARDRITER $29.95
A light pen with six good programs to use with your VIC-20

or CBM-64

GAMES FOR ALL
WG101 Adventure Land (Cart.) S37.95
WG102 Mission Impossible (Cart.) 37.95

WG103 Gorf (Cart.) 37.95
WG104 Omega (Cart.) 37.95
WG105 Money Wars 28.95
WG106 Breakout 9.95
WG107 Hangman 9.95

WG108 Monks 7.95
WG109 Tank 17.95
WG110 Simmon 15.95
WG111 Pac Bomber 15.95
WG112 Dam Bomber 15.95

WG113 Cube 14.95
WG114 Spider from Mars 37.95

WG115 Exterminator Pius 19.95

WG116 3-D Hackman 19.95
WG117 Snackman 19.95
WG118 Anti-Matter Splatter 19.95

WG119 Bombs Away 15.95
WG120 3-D Maze Escape 14.95
WG121 Krazy Kong 14.95

WG122 Alien Panic 14.95
WG123 Rescue from Nufon 14.95

WG124 Escapes 14.95
WG125 Journey 14.95
WG126 Invasion 14.95
WK101 Help Chicken Little 14.95

WK102 Mole Attack 19.98

WK103 Car Chase 19-98
WK104 Blue Meanies 1195
WK105 Space Math 11.95
WK106 Super Slither 1195

WK107 Spiders of Mars 11.95
WS101 Cribbage 14.95

EDUCATION
WE101 Find the Words (20 & 64) $10.95

WE102 Temperature Converter (20 & 64) ... 995

PE103 The Mathamagican (20 & 64) 14.95

PE104 The Metric Brain (20 & 64) 10.95

WE105 Money Addition Grades 4th & 5th (20) 9.95

WE106 My Body - Elementary (20) 995

WE107 Graphics (20) 17.95
WE108 Diagramming Sentences (20) 12.95

WE109 Fraction Reduction (20) 9.95

WE110 Countries (20) 9-95

WE111 Spell (20) 9.95
WE112 State Capitols (20) 9.95

WE113 Tutor Math (20) 9-95

WE115 Math Whiz (20) 12.95

Prices sub/ect to change

TO ORDER

P.O. Box 18765

Wichita. KS 67218

(316)684-4660

Persona! Checks Accepted I Allow 3 Weeks), or C. O.D. (Add S2.00)

Handling Charges S2.00

• VIC-20 is a registered trademark ol Commodore. Inc



line of pixels we would repeat the above code
withX = PEEK(53249).

Remember that this is ROM; we can PEEK
but can't POKE. If we wanted a new character

set, we would point the video chip to some new
location.

Kernal ROM

To allow the computer to work at all, we must
have an operating system in place. The 64's system
is called the Kernal: it's in ROM, and placed above
RAM at addresses E000 to FFFF.

We can flip the Kernal away and expose the

RAM beneath by clearing bit one (mask two) of

address one. Be very careful! The computer can't

exist for long without an operating system. Either

put one into the RAM, or be prepared for a crash.

Even if you flip out the Kernal for a moment,

you must be sure to disable the interrupt.' The
interrupt vectors themselves are in the Kernal; if

the interrupt strikes while the Kernal is flipped
away, we'll have utter confusion.

Flipping out the Kernal automatically flips
out BASIC as well. So bit 1 of address 1, called the
HIMEM control bit, switches out both ROMs. We
can switch BASIC alone, however, by using bit 0
- the LOMEM control bit.

BASIC ROM

To run BASIC, we have another ROM which is

placed above RAM at addresses A000 to BFFF.

We may flip it out by clearing bit zero (mask one)
of address one.

This is a very useful thing to do. When a word

processor, spread sheet calculator, or other pro

gram is in the computer, we may not need BASIC

at all. Flip it away, and we have extra memory for

our program.

Do Your Own BASIC

We can do even more. If we copy BASIC - care
fully! - from its ROM into the RAM behind it, we

can get BASIC-in-RAM ... a BASIC we can change
to meet our own needs.

Let's do this, just to show how. Write the

following program into your Commodore 64:

100 FOR J » 40960 TO 49151

110 POKE J, PEEK(J)

120 NEXT J

Run the program. It will take a minute or so.

While it's running, let's talk about that curious

line 110. What's the point in POKEing a value

into memory identical to what's already there?

Here's the secret: when we PEEK, we see the

BASIC ROM; but when we POKE, we store infor

mation into the RAM beneath.
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The program should say READY; now we

have made a copy of BASIC in the corresponding
RAM. Flip the ROM away with POKE 1,54. If the
cursor is still flashing, we're there. BASIC is now

in RAM. How can we prove this?

Let's try to fix one of my pet peeves (PET
peeves?). Whenever I try to take the ASC value of
a null string, BASIC refuses. Try it:

PRINT ASC<"")

.. will yield an 7ILLEGAL QUANTITY ERROR.

Now, it's my fixation that you should be able
to take the ASCII value of a null string, and have

BASIC give you a value of zero. (Don't ask why;
that would take a couple more pages). By peering

inside BASIC, I have established that the situation
can be changed by modifying the contents of ad
dress 46991. There is usually a value of eight there.
Normally, we couldn't change it: it's in ROM. But
now BASIC is in RAM, and we'll change the ASC
function slightly by:

POKE 46991,5

Now try PRINT ASC(" "); it will print a value
of zero. In every other way, BASIC is exactly the
same.

Just for fun: you can change some of BASIC'S
keywords or error message to create your own

style of machine. For example, POKE 41122,69
changes the FOR keyword ... you must type the
new keyword to get the FOR action. Say LIST and
see how line 100 has changed. Alternatively,
POKE 41230,85; now you must sav LUST instead
of LIST.

You may go back to ROM BASIC at any time
with a POKE 1,55.

Combination Switch
When we use the HIMEM control to flip out

the Kernal, BASIC ROM is also removed. Is there

any point in flipping both HIMEM and LOMEM?

If you do, the I/O and character generator also

disappear, giving you a solid 64K of RAM. You

can't talk to anybody, since you have no I/O ...
but you can do it.

We have named three control lines: CHA-

REN, which flips I/O with the character base;

HIRAM, which flips out Kernal and BASIC ROMs;

and LORAM, which controls BASIC. In my mem

ory maps (COMPUTE! #29, October 1982), I've

called them D-ROM switch, EF-RAM switch, and

AB-RAM switch in an attempt to make them more
descriptive.

But there are two other control lines, and

your program cannot get to them. They are called

EXROM and GAME and may be changed only by
plugging a cartridge into the expansion slot. When

these lines are switched by appropriate wiring



CARDBOARD 6

$79.95
(SPECIAL CHRISTMAS PRICE -

after December 15. back to $99.95)

An expansion interface for the VIC-20.

Allows expansion to 40 K or accepts up

to six games. May be daisy chained for

more versatility.

CARDBOARD 3

$29.95
Economy expansion interface for

the VIC-20

CARD "?" CARD/PRINT

$79.95
Universal Centronics Parallel Printer

Interface for the VIC-20 or CBM-64

Use an Epson MX-80 or OKIDATA or

TANDY or just about any other.

CARDETTE

$39.95
Use any standard cassette player/re

corder with your VIC-20 or C8M-64

CARDRITER
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YOU DON'THAVE TO BEA PIRATE

TO AFFORD ToTL SOFTWARE

for the VIC 20* andCOMMODORE G4*

WOBD PROCESSING n$35?°
FuH capability wore! processing. Word-oriented—not a line editor. Menu-driven. Outstanding
features inctudtng: footnotes, headings, foot!rig. keyboard input, special printer control, and
more. VIC: TOTLTBCT 2-5 S4:TQTL.T£XT 2.6

MAILING LIST and LABELS h $2000
Easy editing, automatically sorted, optional non-printing data bne(8), browse and select
functions. Menu-driven. ViCor64:TOTL.UBEL 2.0

KEYWORD CROSS REFERENCE $25.00
Students and authors: keep tracfc of reference notes and bibliographies. Quick reference
by keyword. Requires printer, VSC or 64: RESEARCH ASSISTANT 2.0

TIME MANAGEMENT . J25.00
Keep track of activities by date (and time). Screen inquiry by dale, person, project. 56 different

baYchart formats available. ViC or 64: TOTL TIME MANAGER 2.0

BUSINESS ACCOUNTING (To be announced)
Accounts receivable and payable, inventory and expense tracking. Pnnt invoices, statements,

reports. Disk only. ... .> ■>- . ;;: : . . ■ ;,-;"r'U

SPECIAL VERSIONS AVAILABLE for QUANTUM DATA INC.
40/80 COLUMN VIDEO BOARD.

All programs work with disk and/or tape; VIC or RS-232 primers. VIC requires minimum 8K expansion.

LOOK for TOTL Software at your Dealer or order
T, mi direct—shipping included.

/ j I Send check or money order and be sure to specify
^^/ , ^M machine. California residents add 6% sales tax.

software ^^ ■—■ Ca" *415*
P.O. Box 4742 • Walnut Creek, CA 94596 W& J^ 943-7877

"VIC 20 and COMMODORE 64 are trademarks of Commodore Business Machines.

VIC-20-
((IUMODOM

COMMODORE

64®*

TREASURES OF

THE BAT CAVE $14.95

Explore tha ancient cbvbs

filled with treasures and

guarded by deadly vampire

bals. The realistic 3-D dis

play brings out your claus

trophobia. Machine code

For fast action: keyboard or

joystick. Over 6xlO23 dif-
farenl oaves in explore!

ENCODER S14.95

Use your VIC to keep prying

Byes away from your per

sonal matters. Encoder uses

your password to scramble

whatever you store in the

computer: bank account

numbers, household inven

tory, where you hid the

jewelry. The scrambled data

can be saved, or retrieved

from tape. A illl minute [ape

holds approximately 120 dou
ble spaced typed sheets.

Keep a copy in your safely

deposit box.

ADVENTURES'

The best adventures fit the
hesl prices! Controlled Irom

the keyboard.

GRAVE ROBBERS' $14.95

Introducing the firstGRAPHIC

ADVENTURE ever available

on tha VIC-20! Explore an old

deserted graveyard. Actually
see the perils that he beyond.

ADVENTURE PACK I*

(3 Programs) $14.95

MOON BASE ALPHA—

Destroy Ihe meteor that is rac

ing towards your base.

COMPUTER' ADVEN'TURE-
Re-live the excitement of get

ting your first computer.

BIG RAD WOLF—Don'1 let

the wolf gobble you Up.

ADVENTURE PACK II*

(3 Programs] $14.95

AFRICAN ESCAI'E-Find

your way off the continent

after surviving a plane crash.

HOSPITAL ADVENTURE—

Written by a medical doctor.

Don't chsck into ibis hospital!

BOMB THREAT—CbI back lo

town in time to warn the

bomb squad of the bomb.

■ONLY ADVENTURES ARE AVAILABLE FOR THE COMMODORE 84

ANNIHILATOR $19.95

Protect your planet against

hostile aliens in this

defender-like game. All

machine code for fast ar-

cade action. Joystick

required.

KONGO KONG $19.95

Climb ladders; avoid barrels

the crazy ape is rolling at

you. Rescue the damsel. Par

tially machine code for

smooth, fasi action. Key

board or joystick.

Send for hm: catalog

All programs [it in the standard

VIC memory, and come on

ca&sutte taps.

Ordering—PISSH add SI.50

postage & handling per order.

I'A residents add li% sales tax.

Fureign orders must he drawn

in U.S. funds or use

credii card.

Credit card users—include

number and Expiration date.

VICTORY SOFTWARE CORP.

2027-A S.J. RUSSELL CIRCLE

ELKINS PARK. PA 19117

(215) 576-5625
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inside the cartridge, the memory map changes

once again.

But that's another story.

For the first time, the machine's architecture

is at your disposal. If you don't like BASIC, throw

it out and replace it with your own. The same is

true of the Kernal operating system; it's accessible
or replaceable.

New horizons are opening. We'll need to do
a lot of traveling to reach them.

Commodore 64 Memory

Addresses shown in hexadecimal.

I I I/O

I [ROM

I I RAM

Warp

YourVIC-20 Will Smile...

vim
Volume Three

Pilot a spaceship on a hazardous journey.

A fast-paced game that will keep you

coming back for more.

(Needs joystick. Works on a 5K VIC-20 )

Rail
You are the chief engineer in this

tricky train yard. You control twelve

switches, and up to eight trains.

(Needs 3K or 8K RAM memory board.)

Fifteen
The classic puzzle: try to arrange

15 numbered tiles within a 4x4 grid.

(Needs joystick. Works on a 5K VIC-20.)

The VIXEL #3 cassette costs only $12.95 in the US.
Foreign orders add $3.00 for shipping. California
residents add 6CA tax. Visa and MasterCard welcome.

TheCodeWorks
Box 550, Goleta, CA 93116 805/683-1585

VIC-20*
GAMES

Cartridge:

Spiders of Mars $40.00

Outworld 40.00

Cloud Burst 32.00

Alien Blitz 32.00

Renaissance 40,00

Amok 32.00

Meteor Run 40.00

Sats& Mets 40.00

Skibbereen 32.00

Cassette:

Simon $12.00

Amok 20.00

Subchase 20.00

Alien Blitz 20,00

The Alien 20.00

3-D Maze 12.00

Raceway 12.00

Kosmic Kamikaze 20.00

Super Driver 15.00
* *

'VIC-20 & Commodore-64

are registered trademarks

of Commodore Business

Machines

"Prices and Availability

Subject to Change

Without Notice

SOFTWARE

Business:

ViCalc $12.00

ViCat 20.00

ViCheck 20.00

ViTerm A 16.00

Educational:

Skymath $20.00

Space Div 12.00

Super Hangman 16,00

Hardware:

Buti-3K ROM $72.00

Spokesman 150.00
Voice Synthesizer for(Commodore-64'). VlC-20'

VIC-STUFF $5.00
A comprehensive overview of virtually all

hardware and software items currently available

for the VC-20* * *

ALL ORDERS ADD S2.00 SHIPPING

California Residents Add 6% Sales Tax / Dealers Please Inquire

TO ORDER SEND CHECK OR MONEY ORDER TO:

MOOSEWARE INCORPORATED

Post Office Box 17868, Irvine, California 92713

WRITE FOR FREE BROCHURE & ASK ABOUT THE MOOSE CLUB.

CLUB MEMBERS RECEIVE SPECIAL DISCOUNTS ON ALL PRODUCTS SOLD.
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VIC Pencil
Ken Bowd Huntsville, Ontario

This High Resolution Drawing Program will run

on a 5K VIC with IK in reserve. When the RUN

command is given, the screen will turn black

(POKE 36879,8). You will have to allow a few sec

onds for the VIC to execute the loops. Hit the

"D" key, and one pixel will light on the screen;

hitting "E" will extinguish it.

The pencil can be moved either continuously

or one pixel at a time. The continuous movement

is controlled by the function keys, while single-

pixel writing is done with the "," "." "<" ">" and

cursor control keys. The pencil will write left,

right, up, or down, as well as in four directions

diagonally. The "S" key stops all movement of
the pencil. It is also possible to move the pencil

without writing by hitting the "M" key.

Pencil Control

Single Pixel Drawing

Cursor

up

Cursor

left

Cursor

rieht

(comma) (period)

Cursor

down

Continuous Drawing

F8

You can clear home or clear the screen by

using standard VIC operating procedures. Line

50 reserves some memory from BASIC; line 60

tells the VIC to go to RAM location 7168 for de

scription of characters. Line 70 clears our reserved

memory, and line 80 turns the screen black and

clears the screen. Lines 100 through 120 set up a

mini screen.

Line 130 is the beginning of the main program.

It asks the operator for instructions, and from this

point down to line 380 the values of X and Y are

assigned according to what character was "gotten"
from the keyboard. Lines 390 to 420 check to make

sure the pencil is on the screen. On down to line

490 the proper bit is selected, and the proper POKE

is made to either turn the bit on or turn it off.

Although this is really a novelty program,

the kids will probably enjoy drawing on the com
puter. You will also find after a little practice that

it is possible to draw arcs and curves. It should be

noted that, although you can't draw on the entire

screen, you can address 4096 different spots as

compared to the usual 506.

50 POKE56,24:POKE52,24

60 POKE36869,255

70 FORI=7168TO7679:POKEI,0:NEXT

80 POKE36879,8:PRINTCHR$(147)

90 FORI=7 6 80TO8191:POKEIf160:NEXTI

100 FORL=0TO7:FORM=0TO7

110 POKE7841+M*22+L,L*8+M

120 NEXTtNEXT

130 GETB$

140 IFB$="D11THENC$ = "D"

150 IFB$="E"THENC$="E"

160 IFB$="M"THENC$="M"

170 IFB$="{HOME}"THENX=0:Y=0

180 IFB$ = "S11THENA$ = "11

190

200

210

220

230

240

250

;="{F4}MORB$="{F5}

"0RB$="{F6}"0RB$="

{F7}"ORB$="{F8}"THENA$=B$

IFB$="{CLEAR}"THEN220

GOTO230

FORI=7168TO767 9:POKEI,0:NEXT

IFB$="{RIGHT}"THENX=X+1

IFB$="{LEFT}"THENX=X-1

IFB$="{UP}"THENY=Y-1
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26 0 IFB$="{DOWN}"THENY=Y+1

27 0 IFB$=","THENX=X-1:Y=Y+1

280 IFB$="<"THENX=X-1:Y=Y-1

2 90 IFB$="."THENX=X+1:Y=Y+1

300 IFB$=">"THENX=X+1:Y=Y-1

310 IFA$="{F1}"THENX=X+1

320 IFA$="{F3}"THENY=Y+1

330 IFA$="{F5}"THENX=X-1

340 IFA$="{F7}"THENY=Y-1

350 IFA$="{F2}"THENX=X+1:Y=Y+1
360 IFA$="{F4}"THENX=X-1:Y=Y+1
370 IFA$="{F6}MTHENX=X-1:Y=Y-1

380 IFA$="{F8}MTHENX=X+1:Y=Y-1
390 IFX<0THENX=0

400 IFX>62THENX=62

410 IFY<0THENY=0

420 IFY>62THENY=62

430 CH=INT(X/8)*8+INT(Y/8)

4*40 RO= (Y/8-INT(Y/8) ) *8

450 BY=7169+8*CH+RO

460 BI=7-(X-(INT(X/8)*8) )

4 70 IFC$ = I1D"THENPOKEBY/PEEK(BY) OR
(2TBI)

48 0 IFC$="M"THENPOKEBY,0ORPEEK(BY)
4 90 IFC$="EnTHENPOKEBY,0
500 GOTO130 #*

RINGS OF

SATUR

©

PILOT THE SCOOP $HJF VOYGER
INTO THE RINGS OFj&ATURN TO
BECOME A MULTIMILLIONAIRE

CALJ#

(408) 738-1751.
MAIL

D- SMITH S CO.

1164 ANDOVER DR.

SUNNYVALE/ CAL.

94087

S MASTERCARD WELCOME

ONLY $ 19,95
THE UNEXPANDED VIC-20

EXPAND
YOUR VIC-20

for only

$5995

THIS NEW

CARTRIDGE

EXPANDER BOARD

PLUGS INTO THE SINGLE EXPANSION PORT

OF THE VIC-20, AND PROVIDES THREE

SWITCHED EXPANSION PORTS FOR SELEC

TIVE OR SIMULTANEOUS USE OF ANY VIC-20

CARTRIDGES. ADD MEMORY, PROGRAMMERS

AID, SUPER EXPANDER. GAMES. WORD

PROCESSOR, OR WHATEVER YOU CHOOSE.

SEE YOUR DEALER OR ORDER FROM:

801)487-6266

PRECISION TECHNOLOGY, INC
COMPUTER PRODUCTS DIV
2970 RICHARDS ST.

SALT LAKE CITY. UTAH 84115

COD

VISA

M'C

SIMULATIVE STRATEGY GAMES
VIC*20 fl° JOYSTICKS. HtyUFKLO

AT THE TRACK: Horserace gambling game lor 1 to 4 players VIC gives odds. You be! to
ujin, place and show , til 95

SKYPILOTS (aval. Jan 1983): Pilot a WWl Biplane Owi 10 Ailied and German aircraft to
choose from 111.95

DUNGEONS OF KAL: A fantasy advenlurc in the realm ol the EuilTwo-Headed Rulei Kal
Nol for the tinid at heart! .111.95

STAR DEFENDER: Protect your Star Systems (torn the Alien Invasion. Over 15 separate
Starship commands! $11.95

CONVOY RAlDER:Seek out and destroy the enemy merchant fleet Commands include
SONAR. PERISCOPE. TORPEDO and more! . . $11.95
BOXER'S CORNER: Unique simulation allows you to match great fighteis on your VIC. Pick
ring strategy. Ratings included $11.95
CONVOY ESCORT: Escort your fleet lo safety Commands include SONAR. FORMATION
SUB TRACK and more! $11.95

COMPUTER BASEBALL: Use real life stats as you field a team against your VIC. Gives
unique options for batters and pitchers 111 95
FOOTBALL CHALLENGE <8K expander req.) Manage an NFL team against Vic or'an
opponent. All 1981 NFL teams included! $14.95

GALACTIC CONQUEST (8K expander req ) by Scott Jensen. Interactive strategy game for 1
to 6 players. A classic struggle for existence! .... $15.95

All Programs On Cassette. No Memory Expansion Required Unless Specified
Send check or money order plus SI.50 postage and handing to:

P.R. Software, P.O. Box 169. South San Fianciico, CA 94060
Calif Res add 6% sales tax

Dealer Ing. Invited * Programmers somihl VIC :s a req T M of CEM

EXPANDED VIC-20
SOFTWARE

ess
3g*st-'RCE chrllrhge-R space adventure with ^&

SK-a. d i f-Terence* for 1 Sk exp anded vie ^

^*DUN00H OF RRITHMR:am educational adventure an

ss^f'or"- kids of" 3.1' a?e-£,3k expanded vie gg=

8M*5CI CflL^Scie-nce calculator with all is*

.;tri9»metric cotw.^6 wemorssj 391

3L0J? T.V. TEST & SETUP' all color g^

t Patterris needed to setup color & gg

?r96"^ce.' no exPaflder needed §gg

ire *9.95ec.or any tuo for J12.95 one sg

Please 3.dd ?5cents Postage c; handlin9 3s=

MORRIS SOPTMRRE
F" - O _ EOX. 8526 1 5^

LRS VEGRS MV » ^ 3S?

35-0261 ^S
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(Fantastic!!)

VIC-20 COMPUTER WILL PLAY

ATARI GAMES CARTRIDGES
when you plug in our

GAME LOADER!

Wow!! Now you can play all Atari game cartridges on your "VIC-20 Computer." Atari

VCS cartridge video games, Activision, Imagic, M-Network cartridges will all play on your

"VIC-20 Computer," when you use our new "GAME LOADER" plus you get fantastic

VIC-20 sound and graphics.

LIST PRICE $99.00 SALE S79.00 "15 DAY FREE TRIAL"

We have the lowest VIC-20 prices

We have over 500 programs

Visa — Mastercharge — C.O.D.

We love our customers!

■ E
ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010

Phone 312/382-5244 to ordir

(FACTORY-DIRECT)

VIC-20
SOFTWARE

SPECIALS VIC-20
FROM TRONIX

GALACTIC BLITZ

Destroy the aliens thai descend

in 15 different attack patterns.

Super last action arcade game.

Machine Language - Joystick

Cassette S24.95

FREE

GAME

See

Below

From Interesting Software

Bring the fun ol (he shooting gallery into your

own home with Ouackers1

Cassette $12.95

FROM TRONIX

SIDEWINDER

Maneuver your

chopper lo destroy

and avoid various

attacking space

beings. 8K Ram

Exp. Heq.

Machine Language -

Joystick

Cassette S29 95

FROM TRONIX DUST COVERS - $7.95
Fof Vic-20 or Vic-54

' Walerprool

' Brown Color

' Commodore Logo

Protect your investment1

SWARM!

Another fast adion game wntten

entirely in machine language Irom

Tronix. Insects invade your Vic!

Cassette S29.95

STAR COMMAND
1 fnlergalactic Combat1 ' Space Conflict

' All Machine Language

Cassette S1695

WICO

JOYSTICKS
Regular or Famous Red Ball

Backed by a 1 year Warranty, these are the

best joysticks we have seen for the Vic-20 or

Atari. Now priced at $27.50.

Here's

Where

To Order!

<tr^ INTERESTING SOFTWARE
• T 21101 S. Harvard Blvd., Torrance, CA 90501

(213) 328-9422

Visa/MGCheck/Money Order Add $2.00 Postage A Handling

CA residents add appropriate sales lax Dealer Inquirers Invited

Write for free Catalog

HOLIDAY SPECIAL -Orbeis lecerved belore Jan I, 19B3 receive Iree "Rader Tank Game

Cormnvt Buv*u



Atari's

Exponents
Matt Giwer, Annandaie. VA

The exponential operator, -, performs a very stan
dard mathematical function, although if you are

not familiar with mathematics you may not be

aware of its potential. Also, there is another byte-

saving use that 1 will save for the end.

The key to making full use of ~ is to realize

that in mathematical notation the square root of

four is the same as four to the one-half power. In

BASIC you can write either SQR(4) or 4-(l/2). So
what good is that? Well, you might want to do a

cube root, which would be 8~(l/3). Get the idea?
Not believing that this works, you might have

tried this by now and have noticed that the

machine insists that 4A(l/2) is not 2 but rather

1.998... something. It seems strange to accept a
wrong answer from a very slow function.

To correct for this inaccuracy, we simply write

the instruction INT (4-(l/2) + 0.01), and this will

return the number 2. In return for this inaccuracy

we get the ability to calculate very unusual powers

and roots. The above could have been written 4-

0.5 and the same answer returned. Also we could

just as easily have written 4^0.4321 or 2-2.223 and

have gotten an answer correct enough for many

calculations. Also, those complex problems such
as two to the five-thirds power 2^(5/3) can be

calculated with ease. So not only can we do the

more common cube roots by using ~(l/3), but we

can now also do an entire range of mathematical

functions.

It is not only faster but more accurate to write

2*2 rather than 2^2. If we are not doing mathema

tics, how do we make use of this? How about

instead of writing a byte-consuming timing loop

fora beep, we simply write A = 1A1? If the beep

should last longer, then there is always A = 1 -1-

1-W^l, etc. It takes quite a while before this

simple statement equals the number of bytes con

sumed by a timing loop. Thus the major drawback

to more frequent use of - can be turned to our

advantage. ©

COMPUTE!

The Resource.

Use the handy

reader service cards

in the back of the

magazine for

information on products

advertised in COMPUTE!

an

ATARI®
Cartridge

Storage Case

is ideal for anyone.

So don't wait

for the attractive

8 Cartridge

Storage System

$15.95

by Data Faire

Here is what you have

been looking for

ASTRO

Cart you choose any of ihi- planetinda in n

solar system .md land on it? Choose any til i

planets or the large moons and try to lai
safely. E.ich one has it's own description .11

gravitational pull and 1:, .1 simulation of .111.

tuallanding: Atari32K, !Jisk4lii.<*5.

DATA FAIRE

1614 SPEYER

REDONDO BEACH, CA 90278

(213)374-8743

(213)379-5798

DEALER INQUIRIES IW11II)

Atari" is.i registered trademark .n Atari, Inc

PLEASE ADD S2.00 SHIPPING FOR MAILORDERS CO D ORDERS ACCEPTED

RAM
For ATARI

48K RAM BOARD FOR THE 400
with Lifetime Warranty

• Highest quality available

• Reduces power consumption

• Reduces heat

48K Board (4oo> $175

32K Board (400/800 $ 90

16K Board <80°) $ 60
FREE SHIPPING ANYWHERE IN U.S.A.

Intec

Peripherals

Corp
906 E. Highland Ave.

San Bernardino, CA 92404

(714) 881-1533 53VISA

ATARI. 400. 800 are Trademarks of ATARI. Inc
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(Fantastic!!)

VIC-20 COMPUTER WILL PLAY

ATARI GAMES CARTRIDGES
when you plug in our

GAME LOADER!

Wow!! Now you can play all Atari game cartridges on your "VIC-20 Computer." Atari

VCS cartridge video games, Activision, Imagic, M-Network cartridges will all play on your

"VIC-20 Computer," when you use our new "GAME LOADER" plus you get fantastic

VIC-20 sound and graphics.

LIST PRICE $99.00 SALE S79.00 "15 DAY FREE TRIAL"

We have the lowest VIC-20 prices

We have over 500 programs

Visa — Mastercharge — C.O.D.

We love our customersl

IE

ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phon« 312/382-5244 to ordtr

(FACTORY-DIRECT)

VIC-20
SOFTWARE

SPECIALS VIC-20
FROM TRONIX

GALACTIC BLITZ

Destroy ihe aliens that descend

in 15 different attack patterns.

Super fas! aclion arcade game.

Machine Language - Joystick

Cassette $24.95

FREE

GAME

See

Below

From Interesting Software

Bring Ihe fun o! Ihe shoaling gallery into your

own home wilh Quackers1

Cassette Si2 95

FROM TRONIX

SIDEWINDER

Maneuver your

chopper ro destroy

and avoid various

attacking space

beings. 8K Ram

Exp. Req.

Machine Language ■

Joyslick

Cassette $29.95

FROM TRONIX DUST COVERS - $7.95
For Vic-20 or ViC-6-4

■ Waterproof

■ Brown Color

■ Commodore Logo

Protect your mveslment1

SWARM!

Another fas! action game whiten

entirely in machine language Irom

Tromx. Insects invade your Vic!

Cassette $29.95

STAR COMMAND
' Inlergalactic Combat1 ' Space Conllici

■ All Machine Language

Cassette $16.95

WICO

JOYSTICKS
Regular or Famous Red Ball

Backed by a 1 year Warranty, these are the

best joysticks we have seen for the Vic-20 or

Atari. Now priced at $27.50.

Here's

Where

To Order!

<JT^ INTERESTING SOFTWARE
• P 21101 S. Harvard Blvd.. Torrance, CA 90501

(213) 328-9422

VisaVMC/CheckJMoney Order Add $2.00 Poslage 8 Handling

CA residents add appropriate sales tax Dealer Inquirers Invited

Write for free Catalog

HOLIDAY SPECIAL -Outers received belore Jan 1, 1983 receive tree "Radet Tank Game-

'Vk TO is a iradprmV of Commoort 6



Atari's

Exponents
Matt Giwer, Annandafe, VA

The exponential operator, *, performs a very stan
dard mathematical function, although if you are

not familiar with mathematics you may not be
aware of its potential. Also, there is another byte-
saving use that I will save for the end.

The key to making full use of ~ is to realize
that in mathematical notation the square root of
four is the same as four to the one-half power. In

BASIC you can write either SQR(4) or 4A(l/2). So

what good is that? Well, you might want to do a

cube root, which would be 8-(l/3). Get the idea?
Not believing that this works, you might have

tried this by now and have noticed that the

machine insists that 4^(1/2) is not 2 but rather

1.998... something. It seems strange to accept a
wrong answer from a very slow function.

To correct for this inaccuracy, we simply write

the instruction INT (4-(l/2) + 0.01), and this will

return the number 2. In return for this inaccuracy

we get the ability to calculate very unusual powers

and roots. The above could have been written 4-

0.5 and the same answer returned. Also we could

just as easily have written 4-0.4321 or 2-2.223 and

have gotten an answer correct enough for many

calculations. Also, those complex problems such
as two to the five-thirds power 2^(5/3) can be

calculated with ease. So not only can we do the

more common cube roots by using~(l/3), but we

can now also do an entire range of mathematical
functions.

It is not only faster but more accurate to write

2*2 rather than 2-2. If we are not doing mathema

tics, how do we make use of this? How about

instead of writing a byte-consuming timing loop

fora beep, we simply write A = 1-1? If the beep

should last longer, then there is always A = 1 ~I-

1-1-1-1, etc. It takes quite a while before this

simple statement equals the number of bytes con

sumed by a timing loop. Thus the major drawback

to more frequent use of - can be turned to our

advantage. ®

The Resource,

Use the handy

reader service cards

in the back of the

magazine for

information on products

advertised in COMPUTE!

an Here is what you have

been looking for

ASTRO

C'.in you

solar sysl

planets o

safely. E.i

gravfiatfi

tualland

house Jnv uf I hi- pl.i

mand land unit? Chi

pU limul

leliods in

.i try I,, kind

■SCnption ,inii

turn ol <in .ic-

g Ai.in.12K. DiskS15.95

ATARI®
Cartridge

Storage Case

is ideal for anyone.

So don't wait

for the attractive

8 Cartridge

Storage System

$15.95

by Data Faire

PLEASE ADDS: DO SHIPPING FOK MAIL OKI)!-US C Cl D ORDERS ACCEPTED

DATA FAIRE

1614 SPEYER

REDONDO BEACH, CA 90278

(213)374-8743

(213)379-5798

DEALER INQUIRIES INVITED

At.in" iso registered trademarkof Marl, Inc.

RAM
For ATARI

48K RAM BOARD FOR THE 400
with Lifetime Warranty

• Highest quality available

• Reduces power consumption

• Reduces heat

48K Board wo $175

32K Board woo'sooj $ 90

16K Board (80°) $ 60
FREE SHIPPING ANYWHERE IN U.S.A.

Intec

Peripherals

Corp
906 E. Highland Ave.

San Bernardino, CA 92404

(714) 881-1533 &VISA

ATARI. 400. 800 are Trademarks of ATARI. Inc.
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VIC Personal Accountant
Peter Mendoll, Monmouth, ME

Much ado is made about IRA accounts these days. Can

you really be a millionaire, or is this a fantasy even less

real than an eight-color printer for your home computer?

For unexpanded or expanded VICs.

Here is a program with a four-option menu which

demonstrates the growth power of an exponential

function. This is especially true if it is non-taxed
money!

Remember that IRA money will be taxed

sometime and carries a penalty for early with

drawal. However, a 10% one-time "linear" de

duction can be offset by an investment com

pounded exponentially.

This program will provide you with instan

taneous delight at the thought of investing ten

dollars out of your weekly pay check for 40 years

(if you are 25 or younger).

Option one gives you the future value of your

choice of payment, interest rate, and payment

per year. Option two gives you the payment

needed for your choice of future value. The third

option prints a table showing how quickly you

can multiply your money by factors of two through

ten given your interest rate and the frequency it is

compounded. The fourth option shows what hap

pens to a one-time investment under compounded

interest.

1 REM PETER MENDALL

2 REM NO. MAIN ST

3 REM MONMOUTH, ME

5 PRINT"{CLEAR}

10 REM:COMPOUND INTEREST

15 PRINT"{CLEAR}

20 P=PM=I=N=0

30 PRINT"COMP INTEREST MENU"

3 5 PRINT

40 PRINT"<1>FUT VAL:REG DEP"

45 PRINT

50 PRINT"<2>REG PMT FOR FUT VAL"
55 PRINT

60 PRINT"<3>COMPOUNDING TIME"
65 PRINT

70 PRINT"<4>FUT VAL:SINGLE DEP"

80 PRINT

85 PRINT"<5>END"

92 PRINT

95 PRINT"MENU CHOICE";

97 INPUT X

100 REM PROGRAM

110 ON X GOTO 1000,2000,3000,4000,10000

230 FOR W=2TO10

1000 REM FUTURE VAL

1005 PRINT"{CLEAR}

1010 P=PM=I=N=0

1100 PRINT"P=# OF PER/YR:P=";

1102 INPUT P

1105 PRINT

1110 PRINT"PM=PMT/PER:PM=";

1112 INPUT PM

1115 PRINT

1120 PRINT"I=RATE/YR:(-XX)";

1122 INPUT"I=";I

1125 PRINT

1130 PRINT"N=# OF YR:N=";

1132 INPUT N

1135 PRINT

1140 PRINT"IS INPUT OK? Y OR N"

1145 PRINT

1150 GET A$

1160 IF A$="" GOTO 1150

1170 IF A$="N" THEN 1000

1200 REM CALC l/PER=IR

1210 IR=((1+I)T(1/P)-1)

1220 N=N*P

1300 REM CALC FUT VAL=FV

1310 FV=(PM*(((1+IR)TN-1)/IR))

1320 PV=(INT((FV+.005)*100))/l00

1400 REM PRINT FUT VAL

1410 PRINT"# PER",N

1415 PRINT"PMT",PM

1420 PRINT"I/YR",I
1425 PRINT"FV",FV

1430 PRINT

1440 PRINT"<1>FV <2>MAIN MENU"

1450 GET X

1460 IF X=0 GOTO 1450

1470 ON X GOTO 1000,5

FOX 20: ""The magazine for *VIC-20 users
FOX 20 will provide you, each month, with 5 or more ready- 1982

to-run programs on cassette-exciting, imaginative

game, educational, and utility programs (or all VIC

memory configurations. In addition, you will re

ceive Foxtates, an informative Video Newsletter,

on Side 2. Novice and pro alike, FOX 20 is the

magazine for you. Be a sly little fox (or only $43 a

year - Subscribe to:

FOX 20:"
P.O. Box 507, Deer Park. Texas 77536

FOX 20 is a division of: Foxfire Systems, Inc.
3811 Newton. Pasadena. Texas 77503

Dealer Inquiries Invited (713) 473-6723

Texas residents add 5% Sales Tax

Canada and overseas $53

Orders pre-paid

""■' " 'VIC-20 is a trademark of Commodore Business Mi
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commodore VIC-20"Computer
VIC'S MOM—MOTHER BOARD EXPANDER

Expand your vie to full limit:

provisions lor switches in board

VIC-20 to IEEE-488 Interface

allows VIC to use PET/CBM Peripherals

CHARACTER BUILDER-
UTILITY AID
will save and load Irom disk or tape

design your own CUSTOM

CHARACTERS

use with any memo'y

conhguralion S25.00

RS-232 bi-directional

INCLUDES SECOND

JOY STICK POFT $40.00

•NEWSECOND JOY

STICK PORT $20.00

3 Slot $39.95

with switches $45.95

$79.95

ROM EXPANSION

BOARD

put your own programs on ?.K

or 4K EPROM'S

we can pu! your program in ROM-

call ior inlo $19.50

8K RAM BOARD
can De daisy chained

!o four

4K RAM BOARD

VIC DUST COVER
protect your ViC

S49.95

S39.95

$12.95

NEW CARTRIDGE VIDEO GAMES FROM MACHINE

LANGUAGE, INC.-SUPER FAST"COLORFUL

AVAILABLE THRU OEM. INC $25.00

TWO PLAYER GAMES

CLOSE ENCOUNTERS OF THE WORST KIND - BLACK JACK

ACID RAIN • BLOCK BUSTER • DOT GOBBLER • FROGMAN

SPIN TOIDS* CHESS

we need good new machine language games - royally pa'd

C\LL FOR DETAILS

Completely Tested. 100% Guaranteed

Dealer inquiries invited

TO ORDER CALL 305-464-7549

order from OEM Inc.

2729 South U.S. HI

Ft. Pierce, Florida 33450

Personal checks accepted, allow time to clear—add S2 for shipping-add $5 lor COD

Honda residents aOd 5% state sates tu>—Master Card & Visa aQd 5%

Qlcommodore > —

VIC 20

16K RAM

$176

$ 69
MEMORY EXPANSION

VIC 1540 DISC DRIVE $299.95

VIC 1530 DATASSETTE $ 64.95

VIC 1515 GRAPHIC PRINTER $299.00

VIC 1213 MACHINE LANGUAGE MONITOR $ 43.00

4 SLOT FULLY BUFFERED EXTENDER $ 59.95

VIC MODEM $ 89.95
8K RAM MEMORY EXPANSION $ 39.95

2Kx8 STATIC RAM CHIPS (200 msec) QTY ea. $ 7.95

ORDER FORM r^^

NAME_

STREET

CITY

STATE_

PHONE_

(Circle Above Items) CHECK ONE: VW&

□ VISA □ MASTERCARD

D Check Enclosed D C.O.D.

^____ Credit Card #

ZIP.

U.S. TECHNOLOGIES

P.O. Box 7735

San Diego, CA 92107

(619) 224-8016

WE WILL NOT BE UNDERSOLD!

Expiration Date

Add 3% Shipping Charge.

COD'S add $1.50 plus 20% Deposit

Required CA Res. 6% Tax

Credit Cards add 3%

Personal checks accepted

(Allow 3 weeks extra)

DEALERS: REDUCED

PRICES OFFERED ON

LARGER ORDERS

CALL FOR DETAILS

"Trademark o( Commodore

2000

2010

2020

2100

2110

2115

2120

2130

2135

2140

2150

2155

2160

2170

2175

2180

2185

2190

2195

2200

2210

2220

2300

2310

2320

2400

2410

2415

2420

2425

2430

2440

2450

2460

3000

3003

3010

3030

3100

3105

3110

3120

3125

3130

3140

3145

3150

3155

3160

3170

3200

3 2 04

3210

3220

3230

3240

3250

3260

3270

3280

3290

3300

3400

REM PMT FOR FUT VAL

PM=FV=IR=N=P=I=0

PRINT"{CLEAR}

PRINT"FV=TOT AMT

DESIRED"

INPUT"FV=";FV

PRINT

PRINT"I=INT/YR:(.XX}";

INPUT"I=";I

PRINT

PRINT"N=# OF YR:N=";

INPUT N

PRINT

PRINT"P=#PMTS/YR:P=";

INPUT P

PRINT

PRINT"INPUT OK? Y OR N"

GET AS

IF A$="" THEN 2185

IF A$="N" THEN 2000

REM CALC I/PER=IR

N=P*N

REM CALC PMT FOR FV

PM=((FV*IR)/(f1+IR)

Tn-1))

PM=((INT((PM+.005)

*100))/100)
REM PRINT PM

PRINT"FV",FV

PRINT"#/Y"\P

PRINT"I",I

PRINT"PMT",PM

PRINT"<1>PMT<2>MAIN

MENU"

GET X

IF X=0 THEN 2440

ON X GOTO 2000,5

REM COMPOUNDING TIME

DIM A(12)

P=I=IR=N=0

PRINT"{CLEAR}

PRINT"COMPOUNDING TIME'

PRINT

PRINT"I =INT/Y:( -XX):I="

INPUT I

PRINT

PRINT"P=COMPOUND FREQ

/Y:P=";
INPUT P

PRINT

PRINT" INPUT OK?YORN"

GET A$

IF A$=""THEN 3155

IF A$="N"THEN 3010

REM CALC l/PER=IR

PRINT"CALC TIME=20-50

SEC"

N=l

FOR W=2TO10

N=N+1

X=((1+IR)T(N))

IF X>=W THEN 3280

GOTO 3240

A(W)=N

NEXT W

REM PRINTING

PRINT"FACT #PER #OF YRS"



3405 PRINT

3410 FOR W=2T0 10

3412 NY=A(W)/P

3414 NY=(INT((NY+.05)*10))

/10
3420 PRINTW;TAB(5)A(W);TAB

(11)NY

3430 NEXT W

3435 PRINT

3440 PRINT"<1>COMP TIME"

3450 PRINT"<2>MAIN MENU"

3460 GET X

3470 IF X=0 THEN 3560

3480 IF X=l THEN 3010

3490 GO TO 5

3560 GET X

3570 IF X=0 THEN 3560

3580 IF X=l THEN 3010

3590 GO TO 5

4000 REM SINGLEDEPOSIT

4010 FV=PV=IR=N=0

4020 PRINT"{CLEAR}

4100 PRINT"PV=SINGLEDEP:PV='
4110 INPUT PV

4115 PRINT

4120 PRINT"I =INT/YR:(.XX):I = "

4125 INPUT I

4127 PRINT

4130 PRINT"#PER/YR:P=";

4135 INPUT P

4137 PRINT

4140 PRINT"* OF YR:N=";

4145 INPUT N

4147 PRINT:PRINT

4150 PRINT"INPUT OK? Y/N"

4160 GET A$

4170 IF A$= ""THEN 4160

4180 IF A$="N" THEN 4000

4190 PRINT"3"

4210 IR=((1+I)T(1/P)-1)
4220 N=P*N

4300 FV=PV*((1+IR)TN)

4310 FV=(INT((FV+.0C5)*100)
)/100

4400 REM PRINT FV

4405 PRINT"FUT VAL SINGLE

DEP"

4407 PRINT

4410 PRINT"#PER/YR",P

4412 PRINT

4414 PRINT

4415 N=N/P

4416 PRINT"# OF YR" , N

4418 PRINT

4420 PRINT"DEP", PV

4425 PRINT

4430 PRINT"I/YR",I

4435 PRINT

4440 PRINT"FV",FV

4450 PRINT

4455 PRINT

4460 PRINT"<1>SINGLE DEP"

4462 PRINT

4465 PRINT"<2>MAIN MENU"

4470 GET X

4480 IF X=0 THEN 4470

4490 ON X GOTO 4000,5

10000 PRINT"END PROGRAM"

10010 END ©

The VicTree

a I

|... Leaues your new Vic (or CBM 64) with 42 additional commands.
.Branches out to most BASIC 4.0 programs.

I...Roots into most printers.

ir /ram Sfcytes. the VicTiee. a cooromated hardware and software package thai allons your Vie

to bianch out in unbelievable directions and makci it easier than eve' to do BASIC programming,
debugging and to access your disk. Unbelievably umple to use and to install, the VicTree gives
you all ihe additional BASIC 4.0 commands lo allow moil BASIC A 0 proqtams lo work on your
new Vic or CBM 61.

From Skyles, [he best friend you and Commodore ever had.-.Skyles. Ihe largest specialist in
designing and marketing peripherals, software, expansion, memory foi all Commodore

I computers.

Now only S89.95 . .or S 109.95 complete with Cenlronlcs standard printer cable. (Cable alone

S29.95.) Available now Irom your local dealer or order Ihiouyh your Visa or MasterCard toll free
(BOO) 227-9998 (California. Canada. Alaska. Hawaii (11519651735) or send check or
money order directly To:

Skyles Electric Works

231 E South Whisman Road

Mountain View. CA 94011

(415)965-1735

TOUCH-N-LIGHT PEN

for the VIC
A REAL light pen for the VIC, easy to install, easy

and comfortable to handle.

- lightweight barrel

- three foot flexible cable

- touch switch to activate

- ability to independently read touch switch

- small p.c. board plugs into user port

Programs Now Available

1. PLAY IT AGAIN!

2 ALPHA ONE

3. NUMBER ONE

TOUCH-N-LIGHT PEN $75.00

Programs-each $ 9.95

Shipping $ 1.50

Send Check or Money Order

New York residents add tax

unshine Peripherals Incorporated
1229 East 28th Street Brooklyn NY 11210
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CAPUTE!
Modifications Corrections o Previous Articles

UXB On VIC

To produce the correct alternate character set for

the VIC version of UXB (November 1982, p. 56)

the following lines must be added to Program 1:

596 POKE51,0:POKE58,28:POKE55,0:POKE56,28:CLR:

CB=7168

597 READ A:IF A=-l THEN 600

598 FOR N = 0TO7:READ B : POKE (CB-t-A*8 + N) , B:NEXT

599 GOTO 597

900 DATA 1,153,219,189,153,129,66,36,36

910 DATA 17,126,255,199,203,211,227,255,126

920 DATA 24,36,36,36,36,60,36,66,129

930 DATA 26,4,24,24,60,126,126,126,60

940 DATA 32,0,0,0,0,0,0,0,0

9 50 DATA -1

Pack Up Your DATA

There is an error in line 130 of the example program

which condenses PET or VIC data for files (October

1982, p. 162). The line should read:

130 V%=V/256;L=V-{V%*256)

VIC Superchase

The VIC version of this game (October 1982, p.

66) requires several changes. Lines 10 and 22

should be removed from the program. In line

12100, a semicolon should be added after the

CHRS(142). Also in that line, the characters shown

as underlined ampersands (&) are typed in by

holding down the Commodore logo key and hit

ting the " + " key. The characters shown as un

derlined dollar signs (S) in line 14010 are typed in

by holding down the logo key and hitting the

"<S " key.

VIC Pixelator

The author sent in some additions and clarifica

tions on his custom character editor (October 1982,

p. 141):

Under certain circumstances, the "Pixdata"

program will not adjust the end-of-program

pointers causing the program to reappear and

interfere with the newly written DATA state

ments. This can be taken into account by changing

two lines in the program and adding two new

lines. Notice that you must type the abbreviations

pO and pE for POKE and PEEK to fit line 170 into

the computer:

10 C=PEEK(56):POKE51,0:POKE52,20:POKE55,0:POK

E56.20

170 A2=INT(AA/256):Al=AA-A2*256:B=PEEK(43)+256
*PEEK(44):POKEB,A1:POKEB+1,A2:POKE56,C

180 ZZ=ZZ+257-AA+B:Z2=INT(ZZ/256):Zl=ZZ-Z2*256
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190 POKE251,Z1:POKE174,0:POKE17 5,0:POKE46,Z2:P

OKE45,PEEK(251)

Also, memory expansion of 8K or more on

the VIC usually moves the screen memory so that

there is not enough room between the end of the

screen and the beginning of the last available

character map area in RAM for the "Pixelator" to

operate. Before loading the Pixelator, 8K users

should enter the following as a single line and

then hit RETURN:

POKE43,0:POKE44,2244::POKE45,00:POKE46,24:POKE

47,0:POKE48,24

This moves the start-of-BASIC memory to 6144.

Now type:

POKE6143,0:POKE6144,0:POKE6145,0

and hit RETURN. This simply cleans up the area.

Now LOAD the Pixelator, delete line 30, and make

this change:

20 XX=5120:SC=4096:CL=37888

4010 SYSXX-16:PRINT"(HOME}":PRINT"LOOKING AT "

;S5$:POKESC+33,C0

SAVE the program before using it. Make the fol

lowing change in both Pixaver and Pixeloader:

10 XX=5120

Make these changes in Pixdata:

10 C=PEEK(56):POKE51,0:POKE52,32:POKE5 5,0:POK

E56,32

20 XX=5120

40 2Z=8192:AA=ZZ

8K users can access the RAM character set by

typing:

POKE36869,PEEK(36869)ANDNOT15OR13

Finally, the symbols appearing in lines 70,

80, and 90 of the printed listing of Pixelator might

be confusing. A more attractive display can be

achieved by changing the underlined slashes to

Commodore-P (hold down the Commodore logo

key while typing "P"); the underlined apostrophe

(-) should be Commodore-M; the underlined per

cent sign (%) should be Commodore-G; and the

underlined 7 should be Commodure-Y.

Atari Mathman Improvements

Our thanks to John Bergen for the following en

hancements to this program (October 1982, p.

72). With these changes, Mathman can recover

the incorrect answer after it is sent off the screen,

print the correct response, turn the screen a new

color after each trial, and also show a student the

current question number:

11 Y=INT(RND <O> *15) : SETCOLOR 4,Y,6:SE

TCDLQR 2, Y , 4

3 75 POSITION 0,22: ?" SCORE-";SCO; "

C3 SPACES!TURNS-";O

1070 POSITION 8,10i?"<4

TION 10.10:7 B*C:"f

B"

1071 POSITION 8,12:?"{4

TION 10.12:? AS;

E"

1072 FOR Z=l TO 200:NEXT

: POSI

POSI



COMPUTE! Publications
COMPUTERS First Book of Atari. 192 pages of useful
informative applications and programs from COMPUTE!

Magazine issues now out of print. Includes previously unpub

lished information including Memory Map. Contents include

such articles and programs as "Adding a Voice Track to Atari

Programs," "Designing Your Own Atari Graphics Modes," and

"Inside Atari BASIC." Spiral bound for ease of access to

listings- For beginner level to advanced Atari users. ISBN

0-942386-00-0. Paperback. $12.95.

COMPUTERS First Book of PET/CBM. 256 pages of
Commodore PET and CBM articles from COMPUTE! Magazine

issues now out of print. Includes such classic articles and

programs as "Feed Your PET Some Applesoft," "Disk Lister: A

Disk Cataloging Program," and "Cross Reference For The

PET." Spiral bound for ease of access. ISBN 0-942386-01-9.

Paperback. $12.95.

The Beginner's Guide To Buying A Personal Computer.

A novice's handbook of useful, helpful information designed

to teach you the basics of evaluating and selecting a

personal computer. Written in plain English for the interested

beginner, Complete with personal computer specification

charts and buyer's guide. Applicable to home, educational,

and small business buyers. ISBN 0-942386-03-5. Paperback.
$3.95.

Inside Atari DOS. From the author of the Atari Disk Oper

ating System, an exciting step-by-step guide to the DOS

software. Complete with listings of commented source code

and detailed explanations of each module of code. Author:

Bill Wilkinson, Optimized Systems Software, Inc. Spiral bound

for ease of access to listings. For intermediate to advanced

Atari Users. ISBN 0-942386-02-7. Paperback. $19.95.

Programming The PET/CBM, by Raeto Collin West.

Described by one reviewer as"... unquestionably the most

comprehensive and accurate reference I have seen to

date...," this reference encyclopedia for Commodore com

puter users is packed with useful information, programs,

diagrams, and charts. ISBN 0-942386-04-3. Paperback, 504

pages. $24.95.

COMPUTERS Second Book ot Atari. With over 200 pages

of unpublished Atari information specially selected by the

editors of COMPUTE! Magazine, this new release from

COMPUTE! Books is an excellent resource for Atari owners

and users. Spiral bound for ease of access to listings. ISBN

0-942386-06-X. Paperback. $12.95.

Every Kid's First Book of Robots and Computers. This
exciting book, complete with exercises for teachers, parents,

and children, uses turtle graphics to introduce kids to robots

and computers. Exercises are presented for use with graphics

languages, such as Atari PILOT. Additional exercises are

presented throughout the fully-illustrated book allowing

users to learn turtle graphics through the Milton Bradley "Big

Trak," ™ or the built-in "Turtle Tiles"TU that are provided with

each book, for children who don't yet have access to a

computer. ISBN 0-942386-05-1. Paperback. $4.95.

COMPUTERS First Book of VIC. In the style of our First

Books of Atari and PET/CBM, this book contains many of the

articles and applications featured in past issues of COMPUTE!

Magazine, Approximately 20-30% of the book is material

that has not been previously published, An excellent resource

book for Commodore VIC-20 owners. Spiral bound for ease

of access to listings. ISBN 0-942386-07-8. Paperback. $12.95.

COMPUTE! Magazine A monthly encyclopedia of infor

mative applications articles and programs. COMPUTE!

features articles, programs, and columns covering the

spectrum of home and educational computing. Monthly

reviews, complete BASIC and machine language listings of

games, utilities, applications such as "Programming Your

Home Insurance Inventory," "Real Estate Investment Analysis,"

"Telecommunications: How To Use A Modem," and much

more. Written for children and parents, educators, novices to

advanced programmers. Principal editorial coverage is

Atari, Apple, Commodore PET/CBM, and VIC-20. Editorial

coverage is expanding to include TI-99/4A Sinclair ZX-81,

and Radio Shack Color Computer.

Atari is a registered trademark of Atari. Inc. PET and CBM are trademarks of Commodore

Business Machines, Inc. Turtle Tiles is a trademark of David D. Thornburg and Innovlsion. Inc.
Big Irak is a trademark ot the Milton Bradley Company

Moil coupon to: COMPUTE! Publications. P.O. Box 5406, Greensboro, NC 27403

COMPUTE! MAGAZINE

fvty Computer Is:

□ PET

□ Sinclair ZX-81 □ Radio Shack

□VIC-20 Color Computer

□Apple QTI99/4A

DAtari □ Other

n Don't yet have one

For Fastest Service

Call Our Toil-Free

US Order Line

800-334-0868
In NC Call

919-275-9809

Q $20One Year US Subscription

Q $36 Two Yea; US Subscription

□ S54 Three Year US Subscription

D S25 One Year Canada

Q $38 Europe, Australia Air Deiivery

Q $48 Middle East

□ $68 Elsewhere, Air Delivery

□ $25 International Surface Mail

□ Payment Enclosed

ACCT. NO.

NAME

ADDRESS

CITY

COUNTRY

□ VISA □MasterCard

STATE

□ American Express

EXPIRES !

ZIP

COMPUTE! BOOKS
Far fastest service, in the US call Toll Free 800-334-0868.

In NC call 919-275-9809.

Quan. Title pnc© s/H Total

The Beginner's Guide to Buying
A Personal Computer $3,95 + $100* _

COMPUTEf'sFirstBookofAtari 12.95 + 2.00"

Inside Atari DOS 19.95 + 2.00'

. COMPUTED First Book ol PET/CBM 12.95 + 2.00'

Programming the PET/CBM 24-95 + 3.00"

..._ Every Kid's First Book of Robots
and Computers 4,95 + i.orj-

COMPUTEI'sFlrstBookofVlC 12.95 + 2.00'

COMPUTE!'* Second Book 01 Atari 12.95 + 200"

For air mall outside US: "$400 / "$9.00

All orders must be prepaid (money order, check, or charge). All payments
must be in US funds. NC residents add 4% sales tax

□ Payment Enclosed

ACCT. NO.

□ MasterCard Q American Express

EXPIRES /

NAME

ADDRESS

CITY STATE

COUNTRY

Allow4-6 weeks (or delivery. Foreign surface delivery 2-3 months.



HowTo Type COMPUTERS Programs

Many of the programs which are listed in COMPUTE! contain

special control characters (cursor control, color keys, inverse

video, etc.) To make it easy to tell exactly what to type when

entering one of these programs into your computer, we have

established the following listing conventions. There is a

separate key for each computer. Refer to the appropriate

tables when you come across an unusual symbol in a program

listing. If you are unsure how to actually enter a control

character, consult your computer's manuals.

Atari 400/800

Characters in inverse video will appear like:

Enter these characters with the Atari logo key,

When you see

(CLEAR>

(up>

(DOWN)

(LEFT)

CRIGHT>

(BACK S)

(DELETE)

( INSERT)

(DEL LINE)

{INS LINE)

(TAB)

(CLR TAB>

(SET TAB)

(BELL>

(EGO

Type

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

SHIFT <

CTRL -

CTRL "■

CTRL +

CTRL «

DELETE

CTRL DELETE

CTRL INSERT

SHIFT DELETE

SHIFT INSERT

TAB

CTRL TflB

SHIFT TAB

CTRL 2

ESC

bee

n

t

♦

*■

■*

u

a

a

a

►

□

Q

%

Clear Screen

Cursor Up

Cursor Down

Cursor Left

Cursor Right

Backspace

Delete character

Insert character

Delete line

Insert line

TAB key

Clear tab

Set tab stop

Ring buzzer

ESCape key

Graphics characters, such as CTRL-T, the ball character • will

appear as the "normal" letter enclosed in braces, e.g. (T .

A series of identical control characters, such as 10 spaces,

three cursor-lefts, or 20 CTRL-R's, will appear as !10

SPACES!, 13 LEFT). 120 Ri, etc. If the character in braces is

in inverse video, that character or characters should be en

tered with the Atari logo key. For example, 1 pi 1 means to

enter a reverse-field heart with CTRL-comma, ( 5m ] means to

enter five inverse-video CTRL-U's.

Commodore PET/CBM/VIC
Generally, any PET/CBM/VIC program listings will contain

bracketed words which spell out any special characters:

! DOWN ' would mean to press the cursor-down key;

(3DOWN ) would mean to press the cursor-down key three

times.

To indicate that a key should be shifted (hold down the

SHIFT key while pressing the other key), the key would be

underlined in our listing. For example, S would mean to

type the S key while holding the shift key. This would result

in the "heart" graphics symbol appearing on your screen.

Some graphics characters are inaccessible from the keyboard

on CBM Business models (32N, 8032).

Sometimes in a program listing, especially within quoted

text when a line runs over into the next line, it is difficult to

tell where the first line ends. How many times should you

type the SPACE bar? In our convention, when a line breaks

in this way, the - symbol shows exactly where it broke. For

example:

100 PRINT "TO START THE GAME

YOU MAY HIT ANY OF THE KEYS

ON YOUR KEYBOARD."

shows that the program's author intended for you to type

two spaces after the word GAME.

All Commodore Machines

ClearScreen {CLEAR}

HomeCursor ( HOME}

CursorUp {UP}

Cursor Down { DOWN}

CursorRight {RIGHT}

Function Two

Function Three

Function Four

Function Five

Function Six

Function Seven

Function Eight

IF2}

{F31

{F4}

{F5}

{F6}

{F7}

{F8}

Any Non-impleniL'ntL'd

Function {NIMl

VIC/CBM 64 Conventions

SetColorTo Black {BLK}
Set Color To White {WHT}

SetColorToRed {RED}
Set CoIorTo Cyan {CYN}

Set Color To Purple { PUR}

SetColorToGreen {GRN}

Set Color To Blue { BLU}

SetColorTo Yollow{YEL}
Function One [pi}

To enter any color code, hold down CTRL and press the

appropriate color key. Use CTRL-9 for RVS on and CTRL-0

for RVS off.

8032 Far 40 Conventions

Set Window Top {SET TOP} I^ase To Beginning( ERASE BEG}

Set Window Bottomf SET BOT} Erase To End {ERASE END}
ScroIlUp {SCR UP} ToggleTab {TGL TAB}

ScrollDown {SCR DOWN} Tab {TAB}

InsertLine {INST LINE} EscapeKey {ESC}

Delete I.inc {DEL LINE]

When you see an underlined character in a PET/CBM/VIC

program listing, you need to hold down SHIFT as you enter

it. Since the VIC-20 and Commodore 64 have fewer keys

than the PET/CBM, some graphics are grouped with other

keys and have to be entered by holding down the Commodore

key. If you see any of the symbols in the left column under

lined in a listing, hold down the Commodore key and enter

the symbol in the right column. Just use SHIFT to enter all

other underlined characters.

1

#

$
%

&

\

i

7

(

)

K

I

T

<<i

G

M

#

-

F

B

£

SHIFT-£

t PI
. S

- z

= X

< c

> V

, D

/ P

* N

+ Q
0 A

1

2

3

4

5

6

7

8

9

(u

I

I

i:

R

W

11

J
L

Y

U

I

SHIFT*

SHIFT+

SHIFT-

Cursor Left {LEFT}
Insert Character {INST}

Delete Character (DEL}

Reverse Field On {RVS}

Reverse Field Off {OFF}

Apple I)/Apple II Plus

All programs are in Applesoft BASIC, unless otherwise

stated. Control characters are printed as the "normal" char

acter enclosed in brackets, such as (D! for CTRL-D. Hold

down CTRL while pressing the control key. You will not see

the special character on the screen.

TRS-80 Color Computer
No special characters are used, other than lowercase. When

you see letters printed in inverse video (white on black),

press SHIFT-0 to enter the characters, and then press SHIFT-0

again to return to normal uppercase typing.

Texas Instruments 99/4

No special control characters are used. Enter all programs

with the ALPHA lock on (in the down position). Release the

ALPHA lock to enter lowercase text.

Timex TS-1000, Sinclair ZX-81
Study your computer manual carefully to see how to enter

programs. Do not type in the letters for each command,

since your machine features single-keystroke entry of BASIC

commands. You may want to switch to the FAST mode

(where the screen blanks) while entering programs, since

there will be less delay between lines. (If the blanking screen

bothers you, switch to the SLOW mode.)



A Beginner's Guide
To Typing In Programs

The first few times you type in a computer pro
gram, things can be quite confusing. We have

prepared this guide to help new readers adjust to
the novelties of program entry.

What Is A Program?
A computer cannot perform any task by itself.
Like a car without gas, a computer has potential,
but without a program, it isn't going anywhere!
Most of the programs published in COMPUTE! are
written in a computer language called BASIC.
BASIC is easy to learn and is built into most com
puters (on some computers, you have to purchase
an optional BASIC cartridge).

BASIC Programs

Each month, COMPUTE! publishes programs for
many machines. To start out, type in only pro

grams written foryour machine, e.g., "TI Version"

if you have a TI-99/4. Later, when you gain ex

perience with your computer's BASIC, you can

try typing in and converting certain programs
from one computer to yours.

Computers can be picky. Unlike the English
language, which is full of ambiguities, BASIC

usually has only one "right way" of stating some

thing. Every letter, character, or number is signif

icant. A common mistake is substituting a letter

such as "O" for the numeral "0", a lowercase "I"

for the numeral "1", or an uppercase "B" for the

numeral "8". Also, you must enter all punctuation

such as colons and commas just as they appear in

the magazine. Spacing can be important. To be

safe, type in the listings exactly as they appear.

Brackets And Special Characters
The exception to this typing rule is when you see

the curved bracket, such as "{DOWN}". Any

thing within a set of brackets is a special character

or characters that cannot easily be listed on a print

er. When you come across such a special state

ment, refer to the appropriate key for your com

puter. For example, if you have an Atari, refer to

the "Atari" section in "How to Type COMPUTERS

Programs."

About DATA Statements

Some programs contain a section or sections of

DATA statements. These lines provide informa

tion needed by the program. Some DATA state

ments contain actual programs (called machine

language); others contain graphics codes. These

lines are especially sensitive to errors.

If a single number in any one DATA statement
is mistyped, your machine could "lock up," or

"crash." The keyboard, break key, and RESET (or

STOP) keys may all seem "dead," and the screen

may go blank. Don't panic - no damage is done.

To regain control, you have to turn off your com
puter, then turn it back on. This will erase what

ever program was in memory, so always SAVE a

copy of your program before'you RUN it. If your
computer crashes, you can LOAD the program

and look for your mistake.

Sometimes a mistyped DATA statement will
cause an error message when the program is RUN.

The error message may refer to the program line

that READs the data. The error is still in the DATA
statements, though.

Get To Know Your Machine

You should familiarize yourself with your com

puter before attempting to type in a program.

Learn the statements you use to store and retrieve

programs from tape or disk. You'll want to save a

copy of your program, so that you won't have to

type it in every time you want to use it. Learn to

use your machine's editing functions. How do

you change a line if you made a mistake? You can

always retype the line, but you at least need to

know how to backspace. Do you know how to

enter inverse video, lowercase, and control char

acters? It's all explained in your computer's

manuals.

A Quick Review
1) Type in the program a line at a time, in order.

Press RETURN or ENTER at the end of each line.

Use backspace or the back arrow to correct

mistakes.

2) Check the line you've typed against the line in

the magazine. You can check the entire program

again if you get an error when you RUN the

program.

3) Make sure you've entered statements in brac

kets as the appropriate control key (see "How To

Type COMPUTEI's Programs" elsewhere in the

magazine.)

4) Save the program to tape or disk before you

RUN it. Consult your computer manuals if you

aren't sure how to do this.

5) If you get an error when you RUN the program,

check your listing against the published program.
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tele soTl* inc.
P.O. BOX 3456, TROY, MICH 48099

Complete line of Computers ... Software

Video Games and Accessories

CALL TODAY!

FREE!
STICK STAND

with FASTBALL
(With purchase of $60.00

or more. A $6.99 value!)

REDUCES

HAND

lSSS5x & wrist
FATIGUE

CBS Software
^Adventure

TIMEX Home Computer

— k I -«_«-«-* Small ::[.:>'.
AMVO Compeer

HOME

COMPUTERS

Computer 32K Ram

XEROXbW System I

400 800

16K S279.95 S659OO

48K 499 00 799.00

ACCESSORIES

410

810

B50

S2S

Cassette Recorder

Dislt Drive .

Interlace Module

B0 Column Printer

S B9.95

499 99

169 95

699 9S

113.00MOSAIC 32K Ram ..

Bell &Howell(Black Apple)

Apple II plus 48K S1M7 00

Disk Dnve WConUollei .

Disk Drive without Controller . 475 00

ACE 16K E>pans«n 165 00

Parallel Interface 125.00

Qcommodore
CommoOore "64" $b25 00

Commodore Vic 20 215.00

Disk Dnve 499 00

Datassette

BK Memory Eipander 49 95

RS232 Iniertaca 45 00

Vc 20 CanriOge Games 27 95

BUSINESS MACHINES
CBM8032 11100.00

CBM B050 Dual Disk ! 299 00

TRS80 Model ttl 1650.00

.8995

1700.00

. 834.00

260000

I WKCompuier 150000

Texas

Instruments im 20000
[withSiOO.OOiebale)

HAYES MODEM 1200
575 00

ACCESSORIES

StickSiand S 6.99
2For 120°
Atari Joy Stick

Wico Joy Stick 22 50
Wico Red BaliJoy Stick 2A 80

Wico Track Ball AlarvCommander 52.00

Many More Accessories CALL

software for

Kiazy Sfwolou!

KiaA Ktirers

K-Star Patrol

Krazy An!*S

Crush, Crumtte. Criomp

RtoOel

Rescue a! Rigol

Broderbund
Chopper

Panic .

Star Blazer

David 5 Mrfnigf

Stellar Shuttle

synapse
"Nautilus .

Slime

Dodge Racer

Protector

Chicken

S36O0

36 00

36 00

36 00

$23 00

. 15.SO

30.50

23 00

529 95

23.00

34 50

27 00

29.95

23.00

23 00

23.00

23.00

23 00

23.00Preppie .

RearGuard

Treasure Quest 23.00

3DTicTacToe '200

Adventure Series ' 5.50

War 19-50
Diskey 37.00

Ultima I 30 50

Ultima II 4?50
Frogger 27.00

Jaw Breaker ■ ■ ■ 23.00
Crossfire 23.00

Shooting Arcade 23 00

Pacific Coasl Highway 23 00

Clowns and Balloons . 23 00

Atari Character Generator .. 15 50

Andromeda

Doctor Goofleode's Cavern

Pathfinder

Match Racers

27.00

24.00

27.00

24.00

IDSI
VISICALC

Pooli .5 27 00

(For Apple. Alan. CommoOore, and IBM)

200.00

VISA&
ORDERING INFORMATION
Check Money Order. MasterCard. Visa and CO D Orders

MASTERCAR D accepted. Add $2.00 lor C.O.D. All other orders shipped
UPS collect Michigan residents add 4% sales lax

ACCEPTED Hours 9 a.m. to 8 p.m. dally.

Cerflipe*;

PacMan 3*75

Super BreaWoul 28.50

Missile Command

Star Raiders 34-75

CALL FREE 1-800-255-2000

IN MICHIGAN 1-800-742-4242

Introducing rhe

BAYUS BIG STICK

Arcade rough

Left or right

hand models

available

7"x8"x3"

$39.95

suggested retail

The DAYLIS BIG STICK for Atari- and Vic-20*

computers by R. Allen Daylis.

Available at Computer Store Int'l. Glendole,

CA and other fine dealers.

Released ihrough BUI? Torrey Engberg Smirh :_(_
PO. Dox 1075, Glendole. CA 91209 (213) 247-6484.

Deoler and disrriburor inquiries welcome.

ATARI *
400

MEMORY

48K + 4

O 52 KBYTES TOTAL MEMORY CAPACITY

O 4K BYTES MORE THAN OTHERS

O USES 64K RAMS FOR REDUCED POWER CONSUMP.

O GOLD PLATED CONTACTS FO« RELIABILITY

O SOLDER MASK AND PARTS LEGEND

O 90 DAY WARRANTY

O COMES WITH 1LLUSTRATED"HOW TO" MANUAL
AND SPECIAL JUMPERS

—► BARE BOARD

KIT

ASSM/ TESTED 199.
ECRL.INC.

PO BOX 387

CANBY, OR 97013

(503) 266-4982

ADD S3 SHIPPING PER BOARD. DELIVERY FROM STOCK

WITH MONEY ORDER, 3WEEKS FOR PERSONAL CHECKS.
* ATARI 400 IS A TRADEMARK OF ATARI, INC.



NEWS^PRODUCTS

Peripherals For

The VIC

DATA 20 corporation has intro

duced its new line of four

peripherals for the VIC-20: Video

Pak, Printer Interface, Expansion

Chassis, and Memory Cartridge.

All are designed to give the VIC-

20 added capability at an afford

able price.

The Video Pak cartridge

plugs right into the VIC-20 ex

pansion port, instantly giving a

standard 24-line display with a

choice of 40 or 80 upper-and low

ercase characters. It also in

creases memory from 5K to 20K

or even 70K, enabling the VIC-20

to run Commodore business soft

ware. Video Pak also includes a

terminal emulator and screen

print feature.

Printer Interface matches the

VIC-20 to most popular printers

and gives a continuous visual

monitoring of the data transfer

functions. Status lights indicate if

the printer is hooked up, if the

buffer is full, and if data is being

transmitted. The Printer Interface

comes complete with cable and

connector and needs no assembly.

Expansion Chassis lets the

VIC-20 run a series of four com

patible memory, software, or

game cartridges with the stan

dard 22 pin edge connector at the

same time, while protecting the

VIC-20 power supply with a

built-in 500ma fuse.

Memory Cartridge boosts

the brainpower of the VIC-20 to

20K and features 200ns RAMs for

added reliability- Housed in a

rugged plastic case, the Memory

Cartridge is an ideal first add-on

to any VIC-20.

For further information on

these four VIC-20 peripherals,

contact:

DATA 20 Corporation

203T1 Moulton Parkioay

Suite BIO

Laguna Hills, CA 92653

(714)770-2366

New Products From

Krell Software

Krell Software has announced

several new products. Connec

tions is a game system designed

to extend and develop the mental

capacities of children of all ages.

Users select from a variety of

game formats as they search for

logical connections and learn the

TALKING" ELIZA: ■■" Why spend SiOOOOan nour when

you can talk to this electronic snnnk ngni in your living

room Bui walch what you say S16 95 Cass 24K. S19 95

Disk32K

TALKING* BANDIT: All the high powered gambling in

soil ware graphics S16 95 Cass. 24K.$19 95 Disk 32K.

TALKING" NAME THAT TONE: Simon Says. Simon

Does, bui Old you ever hear Simon lalk iGameol Concen

tration) S16 95 Cass 16K. S19 95 Disk 24K

TALKING* MICRO DUNGEONS: LimileO graphics Fun

to play. Can you survive the penis ol Ihe Oiingeon and br

ing back tne Golden Orb in ihis unique lalking adven

ture Disc. only. $21 95 40K.

ALIEN COMMANDO: Protect your Galaclic Base Irom an

invasion ol Alien Space Saucers ol unknown onoin

$22 95 Cass 24K, S25 95 Cass. 32K.

Talking Programs can be used with or without voice.

TALKING' PROGRAMS available with speech program

med tor voice box by Allen Group. Order 3l least two pro

grams and buy the voice bo» at a special price.

Send lor low discount prices on Atari and Vlc-20, Vic-64

Computer Software.
A Jan Company

Enterprise

We accept

Call or write to order: 613-866-2685

Screen display options with Data 20's Video Pak Cartridge.

P.O. BOX 1342B

Columbus, Ohio 43213

Jonoarv.«83 COMPUTE! 225



principles of scientific reasoning.

Connections draws subject matter

from all fields of science and the

humanities. Connections may be

played competitively or coopera

tively. Players may set difficulty

levels and may add additional

data as desired.

Available on disks for

Apple, Atari, Commodore,

Franklin, Radio Shack, and IBM

personal computer systems. Con

nections costs S99.95 {includes

one data base).

The Amazing Ben is designed

to introduce programmers of all

ages to the art of artificial intelli

gence. Extensive documentation

is provided to help users create

programs which learn from their

environment. Ben's language en

ables him to sense his surround

ings, to write and read messages,

to ask questions and interpret an

swers, to move at will across the

screen, and to create his own

memory structures.

The Amazing Ben set of pro

grams starts by teaching you

Ben's language. It guides the

user in writing a series of increas

ingly difficult programs to help

Ben traverse mazes that he has

never seen before. The user can

control Ben and see what he sees

as he follows the different mazes

while both the user and Ben are

learning.

The Amazing Ben sells for

$79.95. It is available for Apple,

Atari, Commodore, Franklin,

Radio Shack, and IBM personal

computer.

The Ciarcia High-Resolution

Sprite Graphics board enables

you to maintain as many as 32

sprites (single-color figures of 8x8

or 16x16 pixels) at one time or hi

res alphanumeric^, all with a

solid-color backdrop.

The Sprite Graphics Board is

Apple (C) slot-compatible. Since

it comes with Krell's Multi-Video

Board, only one monitor is

needed to display both normal

Apple (C) video or sprites.

The Sprite Graphics Board

comes with two disks (demon

stration software and the sprite

editor), with full documentation.

The price is $325.

The College Board 1983 SAT

Exam Preparation Series includes

42 programs covering vocabu

lary, reading comprehension,

word relationships, mathema

tics, and the test of standard writ

ten English. It is available for

Apple, Atari, Commodore,

Franklin, IBM and Radio Shack

microcomputers for S299.95.

Krell is also the marketing

agent for the Socrates Chess Cor

poration's Shelby Lyman Chess

Tutorial Series for Apple, Atari,

Commodore, Franklin, and IBM

personal computers.

The series uses the latest and

most effective methods of chess

instruction programming tech

niques to provide truly indi

vidualized instruction. All as

pects of the game are covered,

from basic chess weaponry to the

LEXICfl (i&K) $995
A compendium of familiar and futuristic challenges

for everyone to enjoy. Watch out .... may be

addictive.

S1495
Be a Laser Gladiator; Race a Laser Chariot; Battle

your opponent or the computer in a fight to the

death.

CQDEWME: CQBflU (Ufl K) S2495

This is the one you've been waiting for! Not

a text game! Experience the ultimate adventure

in this 3-D, full-color, high-resolu

tion future-world. Can you outwit

the guardians of this behemoth

labyrinthion: a hurtling, living

COBALT BOMB! Find and arm the

self-destruct before the Earth is

vaporized . . . but can you escape

with your life?!

ARTHUR DAVIS DETECTIVE

ENCOUNTER SERIES — TWO

FOR ONE SPECIAL ...*1995
Scotland Yard is baffled! Can you as Arthur Davis

— famous Welsh detective — un

ravel these tangled webs of in

trigue?

#3 Murder in the Manor (48K)

Does everyone have a motive?!

#4 Death for Dessert (48K)

Why would anyone want to mur

der Mr. Pym?

California residents add 6% Sales Tax.

UPS. C.O.D. Prepaid orders shipped FREE!

Send check or money order to:
MERLIN ENTERPRISES
P.O. BOX 2876, TORRANCE, CA 90509 213/316-0945

226 COMPOTE! Jonua^.1983



f ATARI
400 16K

410 RECORDER

800 48K

810 DISK DRIVE

PERCOM D/D DISK DRIVE

825 PRINTER

830 MODEM .

850 INTERFACE

LE STICK

NEWPORT PROSTICK 150

VERBATIM SS/DD DISKS

MAXELL SS/DD DISKS

Joysticks or Paddles

The Entertainer

The Programmer

The Educator

The Communicator

Caverns □( Mars

Centipede

Pac Man

Star Raiders

Apple Panic

Canyon Climber

Chopllfter

Clow in and itn lluo us

Rosen's Brigade

Ftogger

Gorl

Picnic Paranoia

K-Razy Shooloul

Escape from Vulcan's Isle

Pacific Coul Highway

Nautilus

Preppie

O'Ri ley's Mine

ThfesholQ

Sham us

Curse ol Ra

Firebird

Zorfc in

Viiicalc

APX SOFTWARE

APPLE SORTWARE

TRS-80 SOFTWARE

£s commodore
VIC 20

VIC 1515 PRINTER

VIC 1530 DATASSETTE

VIC 1540 DISK DRIVE

VIC 1600 VICMOOEM

VIC 1211 SUP EXPANDER

VIC 16K MEM EXPANDER

VIC8K MEM EXPANDER

Scott Adam■ Advenlures

Vtc Avenger

Super Alien

Cnoplifter

Apple Panic

Omega Race

Stiamus

Gorl

PRINTERS

NEC 8023A-C

Okidata Microlme 80

OKidata Microlme 82A

Epson MX 100/Graltrax

MONITORS

NEC JC-1203 Color

Sanyo 13" Color

Amdek Video 300 Amber

Amdek Color 1

S265

76

635

429

589

57S

149

159

30

30

29

35

. 18

69

54

119

299

■29

33

33

33

31

21

26

21

26

25

30

26

36

21

21

26

23

26

30

25

16

3D

■ 30

179

CALL

CALL

CALL

S179

335

67

489

97

53

99

52

35

22

23

32

"32

35

29

35

S479

329

469

679

S779

399

169

339

Dept. A

P.O. Box 1038, Placerville, CA 95667

916/621-1090
TO ORDER CALL OR WRITE

Terms: Certified check, M.O., personal

Check (2 wks. to clear). Bank Wire {U.S

Funds). No C.O.D. Visa, M/C add 3% sur

charge, inc. card x & exp. date. CA res. add

6% tax. Ship. & Handling add 3% (Mm. S3)

in Conl'l. US (call lor ship, olher areas).

Send $2 lor catalog. $2 oil coupon on nexi

order. Inc. phone # all orders. Prices sub

ject to change w/o notice.

COMMODORE

• PET OWNERS •

NEW AUTHENTIC PROGRAMS

CASINO CRAPS
•Any bet made in Vegas,

now can be made at home.

•The Field Hardways-
Place Bets-Come-Pass Line

•Find a winning system.without
losing a dime.

8K version (1 player)$ 10.95

16K version [5 plavers]$ 12.95

KONNECTFOUR
•Now play this popular game

against your pet.

•Excellent sound & graphics

•Real time clock

•Three levels of play

•Can fit into 8K

• Fun& Educational for all ages

ONLY $10.95

GP Microsystems

72-3167th Place

Glendale.N.Y. 11385

Please include $ 1.50shipping

^handling for each program.

Indicateversion.

Memory Expansion Boards

for the ATARI* Computer
•Completely compatible with ATARI

hardware and software

•No modifications necessary

(16K&32K)

•Fully assembled and tested

•User installable

•Gold connector tabs and sockets

•One year warranty

16K Memory Board (800)- $49.95

32K Memory Board (400/800)-S89.95

48K Memory Board <4OO>-»169.96

We Will Meet Advertised Prices

Build Your Own Memory

16 K board - no components ■ $10.00

32K board ■ no components - S30.00

48K board ■ no components ■ $50.00

- NEW ATARI SOFTWARE —

Add $2 Shipping and handling

Visa & MasterCard Accepted

ATARI is a trademark ol Alari Inc.

Dealer Inquiries Welcome

Tiny Tek, Inc.

P.O. Box 820249

Dallas, TX 75382-0249

214-373-8926

$118.

4*3 PAeo^o/m/m&u $54.

fy $295.

ATARI Software

CX4104 Mailing List $17
CXL4007 Music Composer.. .43

Programming 2 & 3 20

Conversational Languages 43

CX4018Pilot 57

CX405Pilot 97

CS8126 Microsoft Basic 65
CXL4022 Pac-Man 31

CXL4020 Centipede 31

CXL4009 Computer Chess 26

CSL4011 Star Raiders 33

GXL4012 Missile Command 26

CSL4013 Asteroids 26

For fast delivery, send certified or cashier

checks, money orders, or direct bank wire

transfers. Personal checks allow 2 to 3

weeks to clear. Prices reflect cash discount

and are sub/ect to change. Add 2% for credit

card purchases. Shipping—Sottware $2

Minimum. Hardware—call. Foreign inquiries

invited—add 15% lor shipping. Ohio resi-

dents add 6.5% sales lax.

5485 Warrensville Center Road

Maple Heights, Ohio 44137

216/663-2032

Call Toll Free
1-800-482-7254

outside Ohio

Mon.-Sat. 10-6EST



game's most subtle points. The

series also offers a chance to

match wits against international

grandmasters.

Each instruction module in

terfaces with the Socrates Chess

Player. The price of each module

is $39.95.

Krell Software

1320 Stony Brook Road

Stony Brook, NY 11790

(516)751-5139

ZX-81 Software

RAK Electronics has announced

a new line of software for the

Sinclair ZX-81. Three recent re

leases are Math Drill, Golf, and

Towers of Hanoi.

An educational program,

Math Drill allows the user to

select addition, subtraction, mul

tiplication, or division. Written

for elementary school aged chil

dren, Math Drill displays

flashcard-style math and keeps

score.

Go/fallows up to four players

to play 18 holes.

In Towers of Hanoi, the player

tries to move all the discs to the

last tower in the least number of

moves possible.

Each program is available for

$4.95. There is also a $2 (per

order) shipping and handling

charge. Each program requires a

16K memory expander. A free

catalog of ZX-81 software is avail

able on request.

RAK Electronics

P.O. Box 1585

Orange Park, FL 32073

Airstrike Game

For Atari 400/800

English Software announces the

release of Airstrike. Available on

16K cassette and disk, Airstrike

Apropos introduces

The only RAM your VIC-20® will need
FEATURES

• A FULL 27K bytes. (Added to VICs 5K)

• Fully switchable in sections, (may

be used with Super Expander and

games, and other plug-ins

• Built in reset button.

• Fuse protected.

• Totally self contained

• 2 extension connectors

for any device normally

plugged into the expansion port

• Very low power useage

• High reliability, gold plated connectors

THIS SUPERB PLUG-IN GIVES YOUR VIC-20

REAL POWER AND EXPANDABILITY

FOR ONLY $1 65.00

6 month carts ana laOor warranty

WE SERVICE WHAT WE SELL

TO ORDER:

Send Check or Money Order For the Total, plus

Shipping; S2.00 (Software) or S4.00 (Hardware).

max S5.00. Calif, residents add 6% tax.

Phone orders: CALL (805) 484-3604
For credit card orders, include all information on card.

Foreign orders, add S8.00

All items shipped from stock.

SOFTWARE

DR. FLOYD

Psychoanalysis by

computer? - well.

not quite, but Dr.

Floyd will carry on

a conversation with you

using psychoanalytic techniques

giving the appearance of artificial

intelligence. Requires 1 6K or more.

S12.95

WORD PLAY

Includes: "Jargon" - a jargon word

generator. "Animal" - a fun game

where the player teaches the com

puter about animals. "Story" - the

computer writes stories using the

players input names, places, etc.

"Haiku"-the computer writes HAIKU

like poetry. Requires 16K or more.

S12.95

All software is on high quality cassettes

and is replacement quaranteed.

VIC-20 is a registered irademarK □( Comodore Business Machines. Inc

—IflPROPOS T€CHNOLOGV.

Camarillo, CA 93010

350 N. Lantana Ave., Suite 821

provides arcade realism and de

mands a high level of skill from

the game-player within a fast

shoot-out scenario.

Game features include:

superb fine-scrolling graphics;

top-notch color; multiple skill

levels (each denoted by a differ

ent color playfield); 100%

machine program; one- or two-

player mode. The suggested re

tail price is $39.95.

English Software Company

934 Hermosa Avenue

Suite 13, Sandcastle Plaza

Hermosa Beach, CA 90254

(213)372-3440

A 40/80 Character

Expansion For

The VIC

Computer World has designed

an expansion to make the VIC

suitable for professional applica

tions, e.g., accounting and word

processing, especially when

using the Brother 8300 daisy

wheel printer/typewriter, adapted

to operate with the VIC-20.

When using the video car

tridge, you may choose between

a 25 x 40 and a 25 x 80 character

mode (25 lines of 80 characters

each). This enables you to use the

programs written for the 2000,

3000, 4000 and 8000 CBM com

puters without major alterations.

The Computer World video

cartridge for the VIC-20 has the

following features:

- 40 or 80 column display (switch-

able with BASIC, without losing

any program in memory).

- VIC and PET/CBM graphics.

- 32K RAM expansion (instead of

27.5K). Note: All you need is the

expansion box with the 3, 8 and

16K RAM cartridges.

- Upper- and lowercase with true

descenders.

- Full cursor control.

- Program editing in 40 or 80 col

umn mode.

- No alterations needed in VIC.
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IP-16C Computer Scientist—

oi Programmeri & Digital

Designers 127.50 WE ARE AUTHORIZED

FULL LINE HP Dealers.

VICTOR
YOUR COST:

$395.00
yiCTOR 5080 80 Column Printer

\ real work horse! 100 cps, graphics,

mffer, 4 interfaces including HP-IB
Retail:5995.0D Wholesale: $6 70.00
Fully guaranteed by Victor, in business

since 1918

fit commodore

UIO2D

5K Pertontl Computer

IE2

$
WoiifviII'inYTVI

169's

zrssi

apple computer Texas Instruments
ADI/ Ql *nr»A rtr . ' — — ^^ _

HomeComputer
H-99/4A

46 K Plus

Dish drw/controiler
Disk ilr - no controller

1069.95

494.95

419.95

FRANKLIN ACE 1000
64K Computer, Apple Compatible
uses all Apple software, peripherals

& accessories.

ACE 1000 including dish drive w/

controller plus 'ACE Writer' word
processor software. RE:S1776.00

Your Cost:$1299.95

TIMEX/SINCLAIR
TS1000 2K Computer

TS1600 Memory expansion
99.95

49.95

MEMOTECH Memopak Peripherals
MT64K 64K $179.95
MT32K 3ZK 109.95
MT16K 16K 59.95

More peripherals available

It

ATARr80(T 48K

$499.95Atari

IS stock
Program recorder 79.95

Disk drive 449.95

Interface module 189.95

Acoustic modem 169.95
Printer Centr. 737^739 499.95

Your Con

S429.95
oliuettl
"PRAXIS 35"

ELECTRONIC TYPEWRITER

Interchangeable 'Daisy

Wheel'type element,

3 sizes-Pica, Elite & Micro
plus cartridge ribbon & more!

-£,_> BASF Chnxne
—•* Video Tapes
T 120VHS2-4-6-hr 10.95
L7SO B>t> 24-frbou, 10 95
L SOO Btu I 2 2 Mk,, j 95

ATARMOO

COMMODORE VIC-20
530 Datasette rec. 59.95
541 Disk drive 339.95
525E Printer, great unit 339.95

6GG Phone modem 99.95

We carry an enormous amount of

software & games for the VIC-20.

WE ARE A FULL-LINE

COMMODORE DEALER &
ARRY IN STOCK ALL
COMMODORE MODELS MOST OF THE TIME.

WE CARRY THE

NEW

COMEX Printer
Similar to the Epson 80 FT

Has 60 cps, tractor feed,
block graphics, great unit

S399.95

PRINTERS. . .
„ „ Epson, the whole line

BMC as low as $89,95 CODEX
SANYO all models

COMREX all models SUSL™ DIABLO
AMDEK all models

NEC all models
Texas Instruments

& more!

COMREX

OKI DATA
VICTOR

and more.

ANADEX

MULTITECH

Computer $349.95
64K Apple compatible with tape

software, available with Apple

compatibility with diskette in

January 1983, great unit. Plenty

of educational & other software.

Full size keyboard S49.95
With Chinese lang. S479.95
B4" Disk drive w/cont. 269.95

150 line p/m ptr 179.95
Cassette recorder 69.95

Sound generation board 129.95
& speech synthesizer

Now

Only

AFTER MFCS
REBA TE-you pay

OSC $299.95, Tl rebates you $100.

(offer good thru 1/31/83)

Plus FREE S50 RF Modulator
with purchase of TI-99/4A

Call & ask about FREE Speech
Synthisizer OFFER!

10" coloi monitor high res 339.95

Extended Basic 75.00

Speech synthesizer 129.95

Telephone coupler (modem) 189.95

Printer (solid state) 319.95

Tl LOGO 99.95

Tl EXPANSION BOX SYSTEM

Peripheral expansion box 199.95

RS 232 card 139.95
Disk control card 199.95

Mem. exp. 32K card 239.95
P-code card (1270 req) 199.95
Disk memory drive 379.95

An enormous amount of peripherals,
accessories & software, at great prices

including FREE

Donkey Kong

Cartridge.

Programmable T1-59
Your Cost:$169.95 plus-$20.00
rebate from Tl plus Free Library

Tl LCD Programmer 59.95

ARCADE QUALITY

TELEVISION GAME

DISKETTES Box of 10

Verbatym SS SD 40 track 29.95

3MSSOD 744D 29.95
Maxell SSDD Soft sect 34.95
Dysan 104 Soft sect 44.95

BASF Soft sectored 28.95

OMNI SS SD 19.95
Head cleaning kit 11.95

Refill 19.95

C/»

*\>OFTWARE

SKETCH PAD For VIC 20
Draw your own pictures 1095
MONEY MINEFIELD For VIC 20
Try to collect all the money bags
before running into the walls A last action
multiple skill level game 12 95

TARGET DESTROY For VIC 20
Try lo destroy the enemy base before you

run out of bombs 10 95

FIREFIGHTER II ForVIC2O

Protect your homes and foresl from the
raging lire 12.95

MOONLANDER For VIC 64
Try to land without crasning into tne moon

A last action, fun filled adventure 14 95
FIREFIGHTER 64 For VIC 64

Like FIREFIGHTER II protect your homes and

forest, but now its more exciting than ever 14 95

SPRITE EDITOR For VIC 64

For people who want to take advantage of

the Commodore 64. Multi-colored sprites at

your fingertips Easy to make, and fun to use.

A must for all serious programmers 1 7 95
MAILING LIST VI-9 For VIC 20

The best mailing list around tor your Vic-20

and 1 540 disk drive system.

650 entries per floppy with an 8k expansion
Single or multiple label printing capability

Printing of all information

Adding - Changing - Deleting any record

Single Record searching
Menu Driven. Very user "friendly 17.95
PERSONAL FINANCE PACKAGE I SPECIFY VIC 20 or 64
A very versatile program product An expense register

and general ledger all in one. Menu driven and very user

friendly. A must for all with recordkeeping m mind 19 95

MAILING LIST V2.0 For VIC 64
Euen better than VI.9. Now faster searches

multiple width mailing labels, alphabetizing and

much much more 19.95

Dealer Enquiries Always Inuited

California residents add 6''j% sales tan

To order send check or money order to

SPECIFIC SOFTWARE

PO Box 10516 San Jose. CA 95157
For COD orders call |408| 241-0181

[COMPUTER

ATARI NECESSITIES
We now have in stock the fabulous

ATR8000. Look for Software Publishers ad

*Nov' P9' 193' tor details- Look lo us for
price!! Save 15% and more.

OISKEY

VALPORTH

GENERAL UTILITY PACKAGE

PLAYER MISSILE. CHAR. S SOUND

DISPLAY FORMATTER

TURTLE GRAPHICS S FP ROUTINES

TEXT COMPRESSION S FORMATTING

HEAVY DUTY BINDER

ALL SEVEN ITEMS ABOVE

TRICKY TUTORIALS 1, 2. 3, 4, 6, 8

TRICKY TUTORIALS 5, 7

TRICKY TUTORIALS 9. 10. 11,

OE RE ATARI

TECHNICAL REFERENCE NOTES

DOS UTILITIES SOURCE LISTING

INSIDE ATARI DOS

YOUR ATARI COMPUTER

ATARI GAMES 4 RECREATIONS

39.95

39.95

35.95

35.95

29.95

39.95

14.95

11.95

179.95

16.95

24.95

16.95

17.95

24.95

5.95

16.95

14.95

12.95

CHRISTMAS SPECIAL - THE ENTIRE MONTH OF DCOCMBEtt 15% OFF

ON ANY BOOK IN STOCK — HUNDREDS OF TITLES — GIVE US A CALL

CLWLITER PLflCE
P.O. Box 6007-169 1698 Market St.

Redding, CA 96001 Ph. 916-221-1312

COMPUTER PLACE has the largest selection of items (or Atari. Apple. Com

modore and Radio Shack computers that you are ever likely to see. Try us for

obscure and hard to get items that your local dealer might not stock. Mailorder

Terms: Cashier's check or M.O. Charge cards add 3%. Add 3% shipping and

handling (minimum S2.50) UPS ground. No. C.O.D.'s. CA residents add 6°/0 sales

tax. Prices subject to change without notice.



No external power supply

needed.

- Fits in the Arfon or Commodore

expansion box.

- Operates with all ROM car

tridges, except those located in

the area from A000 hex to C000

hex.

The price is $249 US.

The company was incor

rectly identified in the November

1982 new product release in

COMPUTE!. The correct informa

tion is:

Computer World

Hilvertsweg 99.

UUJBHilversum

Holland

Tel: 035-12633

Color Video For

PET/CBM,AIM,SYM

Color Chart is a color video RAM

board designed for Commodore

CBM, Rockwell AIM and Syner-

tek SYM type systems. The small

2 1/2 x 5 inch board plugs into a

2532 ROM socket. Two control

wires clip to read/write signals in

the system and convert the ROM

socket into a 4K video RAM.

Color Chart operates in eight

different modes, ranging from an

alphanumeric 32 x 16 display

with built-in character generator

to a high resolution graphics

mode with 128 x 192 pixels. Up to

eight different colors are avail

able, depending on mode. Based

on the 6847 video controller,

Color Chart reads information

that the computer writes to video

RAM and translates it into a stan

dard RS170 type composite video

output. This can directly drive

most color video monitors or can

be used with a RF modulator and

color TV set.

Color Chart can be used to

present independent color

graphics displays on a PET/CBM

while the main screen displays

corresponding text. Business

graphs and game graphics can be

displayed. Color Chart provides

an inexpensive full screen video

display for AIM or SYM and has

been used to convert these

machines into remote computer

terminals.

Color Chart sells for $139.95.

CGRS Microtech

P.O. Box 102

Langhorne, PA 19047

(215)757-0284

Disk Utility For

The Apple

Central Point Software, Inc., has

introduced The Filer, an Apple

disk utility system for 35, 40, and

70 track drives. The Filer package

contains a disk drive speed

check, disk drive test, fast copy

program (35 seconds), and a

sophisticated file manager. Op

tions include: Catalog with space

on disk, Copy Files, Copy Disk,

and Copy DOS, Delete, Lock and

Unlock Files, and Change Boot

ing Program (name and file

type).

YOU'RE GONNA LOVE THESE ROCK BOTTOM PRICES— HONEST!

AIM*,
NlMb B1.I1

ORHilUn

atari irr

SOFTWARE

fin- n.s P

infjf Pin,
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Cuu dI mi Bi

CvDVq

CltM

=[1111

J9 91

3(95

79 95

J9 91

19 91

34 SI

16 CO

23 91

34 91

19 95

5191

3999

79 95

-■

.- -

1991

1495

29 91

34 95

4995

3495
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Fn4aiQ,D — :i

Imp! <iv V.

F»ndy CllM Fit

Fill U«y- [

Funomi Fan.

Hi VinigF Bl
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Cwi wut 11
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3195

119)

3195

... VMF C4/V

TOP SELLERS
23 95 21 95

44 95 31 96

34 95 24 95

24 95 17 95

99.95 74 95

34 95 74 49

24.95 17 49

44.95 31 95

29 95 21 95

29 95 21 95

34 95 24 49

34 95 24 49

99 95 SB 95

39 95 27 95

39 95 2 7 95

699 00 464 95

CANYON CLIMBER

CENTIPEDE- CART

CHOPLIFTER

COMMBAT

OATA PERFECT

FHOGGER

GRAPHIC GENERATOR

PAC MAN- CART

PREPPIE

RASTER BLASTER

SHAMUS

SLIME

TEXT WIZARD II

wizard of won

ZORK I. II OR III

AXLON 128K RAMDISK

J9 9S

79 95

3195

39 95

3195

39 95

3195

3195

J119

11 9S

!119

16 95

Jl 31

!1 95

1100 1019

IT 91

7191

MPC 32 K MEM MODULE 199 50 109 95

PROWRITER I PRINTER 795O0 449 9S

WICO JOYSTICK 29 95 21 95

WtCO REOBALL STICK 34 95 24 49

Hoot* rv ft 1301 Chum

Rolrii $ 6-f adt

Sigi Mi-nri jlDvrnrvn

Simm Bun

5a-nm, TTc Sit Srtfnl
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iiu isihim ituWj.i

7' 95

34 95

39 95

7J9S

73 95

39 95

74 95

1595

J7 95

39 95

iODC

79 9b

J9 95

1 59 95

TEHMS WE ACCEPT VISA/ MASTEHCARDl [HlHU-lWt rjn, ,M,m .-.■.. -;r iBBnu-nBt

ignnlM iish«->ch<» juiisnii tMii 11 ic» 10 «gn nj dni ro imn nrCDE |iddS2 CUD Lluigg U

01llfrm« rnuHIK IH tBO 11 P 5 lorlut I Mm! jgtrdl rt(u.ml Pllllf iIkUi S5 hS* (vfilMvir ll gFllili)

SJiiBiangi lungiing UPS Dk.1 llMiliiomh hiflHI D*«t [ill PWllt 1MS1D DriS I Khxhnii n griittii Mr Uw
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39 95

19 95

31 95

1195

79 95

19 95

ZJ95

H'S

27 95

;H9

1119

17 95

1195

1719

7119

77 95

16 95

16 95

JI95

?I95

1119

J195

J7 95

5519

II 95

3195

21 95

3419

Jl 91

1)11

1)95

'it 3195 II19

19 95 13 95

15 91 1195

750 00 193 95

Jl 91 II19

31 91 7119

39 91 7)91

ill. 37 95 77 91

II 95 Jl 19

HARDWARE

tll'lBIO fJillDnvt

i*. BIS 90 Column Fnnit

Ann 830 finaiitc MuJtr-

sii'iSio iniim u«,it

il*n hinnfi.cil Rt.HC

iiiof unori a Cut«.:i

Him imiimoOB. 300 Si

men HnnCnaSM

MCI0J3 Ptpnr.r

I 899 00 611 95

599 95 «195

199 95 SJ9 95

199 95 149 95

Jt9 91 189 95

17195 9195

915 00 199 95

789 DC 19191

71100 MS 95

G95 DO 119 95

'nMnumiDlili W1HH 7595M 119991

Pnmr.mll Prinn. J9i 00 619 95

Sl.r-i.ltt |Qm, Wntil) 199100 137595

Ptngn OU Sgl Q«t>i) Onvi 199 00 199 95

[I(«in1 grind Ouliim '0 Bo. 1891

vntir-n Oiribtt Dri*t7n '0 8fl> 75CO

(619) 765-0239

i nirtln; Pl»u INCLUDE PHONE NUMBER WI1H ALL ORDERS It

P.O. Box 1099, 2225 Main Street Julian, Calif. 92036

Apple Country, Ltd is A DISCOUNT MAIL ORDER HOUSE for the micro computer industry
and is a California corporation no! afliliaied wilh Apple Computer Inc Apple is a trademark ol Apple Compuler Inc. Alan is a trademaik of Atari Inc
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THE MONKEY WRENCH FOR ATARI

A BASIC and machine language

programmers aid for 800 users.

Plugs into right slot and works

with ATARI BASIC. Adds 9 new

direct mode commands in

cluding auto line numbering,

delete lines, change margins,

memory test renumber BASIC,

hex/dec conversion, cursor ex

change, and machine language

monitor.

The monitor contains 15 commands used to interact with

the 6502. Some are display memory/registers, disassem

ble, hum, compare, hex/dec convert, transfer memory.

Uses screen editing.

$49.95

(See the many

reviews.)

ATARI AND PET

EPROM PROGRAMMER

Programs 2716 and 2532 "

EPROMs. Includes hardware 5

andsoftware.PET = S75.00- §
ATARI (includes sophisticated *

machine language monitor) = '.

S119.95

Prowriier Printer - Excellent doi matrix pnm Parallel = S489 DO
Serial = $600 00 IEEE = S589 00

VIC PET VIC PET VIC PET VIC PET VIC PET

Are you lirecl of long wail* lo toad and save on

Cawetie? Like to have (he standard LOAD'SAVE

plus an extremely fast and reliable capability?

Then you need

The Rom Rabbit
Lofldi and iavei

an 8K program in

flbout 30 seconds

Try it - your Pel

or VIC normally

lakes 3 minutes1

VIC

or PET

$39 95

Quantity

Discounts for

educational

institutions

Sp«ily3O(?OOi PET)

s- ' O(«DOI 3' BO32I

txVlC

PET TERMINAL SOFTWARE

A buy you RS-232 users can't pass-up. Includes

RS-232 hardware with a sophisticated software

package. May be controlled via keyboard or from

BASIC. A super buy. $129.95

OC Hayes Sman Modem = S235 00
DC Hayes Micro Modem II = S289 00

flana Disk Drive - 375
4 Drive Coniroiler -114

More than just an Assembler/Editor!

It's a

Professionally

Designed

Software

Development

System

MAE
for

PET

APPLE

ATARI

$169.95

Blast off with the software used on the space

shuttle project!

• OejiflnW to imprOvrProflrimmtr Productivity

• SmUr syntu arc) commands - No neM to rdeirn peculiar

srnuies and commands *hei you go trpm PET to APPLE

10 ATARI

• Coirsidem Assembler/Editor - No need to MM the Editor then the

Assembler men me EOrtor. etc

• Also includes Wwd Processor. Rescuing LtuWMndmucfl

more

• Oprons EPHOM Programmer, ummplememed opcode circuitry

• STILL HOT CONVINCED S*nd lor free spec steel1

5'/«INCH SOFT

SECTORED DISKETTES

Highest quality. We use them on

our PETs, APPLEs, ATARIs, and other

computers. $22.50,10 or $44.50/20

EPflOMS 2716 = S6 50.2532 = $12 50

Over 40 Commodore Programs Oy Baker (on 4040) = S25 00

3239 Linda Dr.

Winston-Salem.N.C. 27106

(919)924-2889 (919)748-8446

Send for free catalog!
MasterCard .

AVH
^TECHNICAL

PSALES

ATARI Special of the Month

800 48 k
Now $659.

ATARI 810

Disk Drive
NEW PERCOM

Disk Drive

for ATARI

IN STOCK

FiFRANKLIN

ACE1OOO

Compatible with ALL

APPLE II' Software & Hardwara

STANDARD FEATURES

• 64K RAM

• UPPER & LOWER CASE

• 50 WATTPWR. SUPPLY

• NUMERIC KEYPAD

• ALPHA SHIFT LOCK

• BUILT IN FAN

Appli II is a trademark ot Appli Computir Co.

PRINTERS &

PERIPHERALS

C. ITOH 8510 PROWRITER $495

STARWRITERF-10 1449

SMITH CORONA TP-1 649

OKIDATA82A 485

PERCOM 1st DRIVE 649

PERCOM 2nd DRIVE 375

SIGNALMAN MODEM 84

BOX 10 DISKETTES 20

CALL TOLL FREE

1-800-343-0854

FOR ORDERS ONLY

't commodore

VIC-20

1525 PRINTER

1540 DISK DRIVE

OUR LOW

PRICE

$184
$339

365

OTHER VIC-20 PRICES

ON REQUEST

LOW, LOW

SOFTWARE

PRICES

FOR ALL

COMPUTERS

WICO

JOYSTICKS &

TRACKBALLS

ON SALE

•*CALL«

liflU^ Technical Sales
llV I HB 281 Needham St., Newton, MA 02164
4111 ^W Out of State 800-343-0854-

In MA 617-969-1799

Do not send cash. Personal checks take two weeks to clear. Add 3% for

MasterCard or VISA. Add shipping charges to all orders. We cannot ship

to P.O. Box. Delivery subject to availability. Prices may change without

notice. In-store prices may vary. Not responsible (or typographical

errors. Minimum charge for shipping and handling is $3.95.

IN STOCK ITEMS SHIPPED WITHIN 24 HOURS

WE MEET OR BEAT ANY CURRENTLY ADVERTISED PRICE. CALL FOR PRICES



The suggested retail price is

$19.95. Available at computer

and software stores or direct

from:

Central Point Software, Inc.

P.O. Box 19730-#203

Portland, OR 97219

(503)244-5782

Word Processing

On Commodore

VIC And 64

A full-featured, letter quality

word processing package is avail

able for the Commodore VIC and

64 computers from Quick Brown

Fox.

With this package, a user can

edit even with the VIC's standard

22-column width. Features in

clude full line and global edit

capabilities, text moving,

boilerplating, tab and margin set

tings, right justification, and pro

portional spacing. Quick Brown

Fox also automatically reformats

edited text, without using the

paragraph-by-paragraph

method.

The cost of the package is

$65.

With Quick Brown Fox soft

ware, a user can put together a

workstation that includes letter-

quality printing, 80-column dis

play, and ample internal and disk

storage.

Quick Brown Fox

548 Broadway, Suite 4F

New York,.NY 10012

(212)925-8290

Space Game For

Atari

K-Star Patrol is a game which has

space ships confronting alien at

tack ships and an intergalactic

leech. The package, with

graphics, contains one ROM Car-

Sit Back With
SIDEWRITER

The Auxiliary

Keyboard for the

"Atari 4OO or 800",

which gives you the

advantage of a

Portable full stroke

keyboard.

Whether you use

the Sidewriter as a

second point of

entry or you just wish to sit back with your feet

up, the Sidewriter goes where you go to give you

the most from your Atari computer.

FOR

INFORMATION

CONTACT: SONfCS INC.

14416 S. OUTER 40 RD. / CHESTERFIELD, MO. 63017

(314) 434-0433 DEALER INQUIRIES INVITED

K-Stnr Patrol, space game from K-Byte.

tridge and a 12-page, full-color

instruction booklet with com

plete rules of the game. The car

tridge fits Atari 400 and 800 per

sonal computer systems.

For more information on K-

Star Patrol (Model No. ATR1002)

and other computer games and

products, contact:

K-Byte

Division of Kay Enterprises Co.

1705 Austin Street

Troy, Ml 48084

(313)524-9878

Color Computer

Expansion Unit

Maple Leaf Systems announces

the Multiport, the first multiple-

slot expansion unit for the Color

Computer. This device allows

simultaneous connection of up to

four separate Color Computer

compatible peripherals. For ex

ample, a disk, modem, program

cartridge, printer, and clock car

tridge can now be on-line at once.

The computer can switch be

tween peripherals under soft

ware control, allowing one pro

gram to access any or all of the

peripherals at any time.

The Multiport is a powerful

hardware circuit which allows

selection of any of the four soc

kets with a simple POKE com

mand. It connects directly to the

expansion port of all models of

the Color Computer.

The Multiport comes com

pletely assembled and tested,



ATARI
800C0MP.(48K) .. $619.00
• PERCOM D/D DISK DRIVE .. $559.00 *
810 DISK DRIVE .... $428.00 32K RAM (Mosaic) ... $99.00
410 RECORDER $74.00 32K RAM (Intoc) . . $69.00

850 INTERFACE ....$164.00 48K RAM (lntac/400) $139.95
400COMP(16K) ....$265.00 RAMDISK $425.00
ENTERTAINER $66.95 SIGNALMAN MKII .. $78.95

COMMUNICATOR ...$298.00 WO JOYSTICK .... $22.95
BOOKKEEPER KIT ...J169.0D WIC0 TRACKBALL ... $48.95

SUPER DISCOUNT SOFTWARE

ADVENTURE INTERNATIONAL
RearGuard(D) S16.95

Advenlures (per set) (D) .. .. S28.95

Adventures 1-12 Each (C) ,.$17.95
Prepple(CiD) 119.95
War(D) S16.95

APX

Eastern Front 1941 (C/D) ... $22.95

Fam. Cash Flow (D) S16.95
747 Landing Sim. (C/D) S16.95

ATARI INCORPORATED
Microsoft Basic (D) S65.95

Macro Assem. & Edilor (D| . $64.95
Assembler Edilor (R) S44.95

Basic Cartridge (R) S44.95

PacMan(R| 132.95

Centipede (R) S32.95

Caverns of Mars (D) S27.95
Missile Command (R) S25.95
Star Raiders(R) S32.95
Asteroids (R) S25.95

Conversational Lang.Ea.(C) $43.95
Music Composer (R) S29.95

Super Breakout (Rl S26.95
Computer Chess (R) S26.95

My First Alphabet (D) S25.50

Programming2&3(ea.){C) . $21.00
Word Processor(D) $107.00

Pilot (Educ) $98.00

Home File Manager (D) .... $36.95
Bookkeeper Program (D) .. . S98.95

AUTOMATED SIMULATIONS
Invasion Orton (C/D) $16.95

Rescue at Rigel (C/D) S19.95

Temple of Apsfiai (C/D) ....126.95
Star Warrior (C/D) $26.95

Datestones of Byn (C/D) .. . S14.95
Dragon's Eye(D) $19.95

Crush CrumberCh.{C/D) ... $19.95

AVALON HILL
Empire of Overmind (D) $22.95

Voyager(D) $17.95
B-1 Nuclear Bomber (C) $11.95

Lords of Karma (C) $14.95

Tanktics(D) $19.95
8RODERBUND SOFTWARE

Apple Panic (C/D) $19.95

Star Blazer $21.95

Choplil!er(D) $22.95

Davids Midnight Magic (D) .122.95
HI RES Deadly Secrets (D) .$22.95

Steller Shuttle (C/D) $19.95

DATA SOFT

Tom Wizard II <D) $64.95
Spell Wizard (D) (52.95

Canyon Climber(D) $19.95
Pacific Coast Hwy(D) $19.95

LUU-WARL-

Compu-Read(D] . S20.95

Compu-Math Frac. (D) . $27.95

Compu-MathDec.(D) $27.95

Compu-Read(C) (13.95

INFOCOM

Zorkl(D) $26.95

Zorkll(D) $26.95
Deadline(D) $33.95

JV SOFTWARE
Action Quest (C/D) $19.95
Ghost Encounters (C/D) ... (19.95

K-BYTE

K-Razy Shootout (R) $33.95
K-Star Patrol (R) $33.95

K-Razy Kritters (R) $33.95
K-RazyAntlcs(R) $33.95
K-Dos(D) $58.95

ON-LINE

HI RES Wiz 4 Princess(D) .. $21.95
Crossfire (C/D) J19.95
FroggeriC/D) $22.95
Threshold (D) $26.95
Ultima I (D) $26.95

Ultima 11(0) $38.95

The Next Step (D) $26.95

OPTIMIZED SYSTEMS

Basic A + (D) $58.95
OSIA + (D) (58.95

Speed Read Plus (D) $42.95

ROKLAN

Deluxe Invaders (D) $22 95
Deluxe Invaders (R) $26.95
Gorl (D) $26.95
Gort(R) $29.95

Wizard of Wor{D) $26.95

Wizard of Woe {Rf $29.95

SIRIUS

Space Eggs (D) $19.95

Sneakers (D) $19.95
Way Out (D) $26.95

STRATEGIC SIMULATIONS
TheShatlered Alliance(D) $26.95

Tigers In The Snow (C/D) . .. $26.95
Battle of Shiloh (C/D) $26.95

SYNAPSE SOFTWARE
File Manager 800 + (D) ....$64.95
Protector (CD) $22.95
Shamus(C/D) $22.95
Nautilus (C/D) (22.95

MISCELLANEOUS SOFTWARE

AM Babai40Thieves(D) . . $21.95
Crypts of Terror (D) $22.95
Dr. Goodcodes Cavern (D) . $19.95
Master Type (D) $26.95

Pool 1.5(0) $22.95
Raster Blaster (D) (19.95

Sam(D) $40.95

Sammy the Sea Serpent (C] $12.95

Warlocks Revenge (D) (23.95
Visicalc (D) $168.95

3-DSupergraphics(C/D) ...528.95

D = DISK C b CASSETTE R = ROM (CARTRIDGEi

VIC-64 - CALL
VIC-20 $178.95

1530 RECORDER .... $58.95

1525 PRINTER $296.00

1540 DISK DRIVE ... $298.00

VIC16KRAM $87.95

PRINTERS
NEC8023A-C $469.00
SMITH CORONA TPI . $589.00
AXIOM GP-100 $269.00

MONITORS
BMC12"GRN $83.95

BMC 13" COLOR .... $269.95

FREE PRICE LIST THE ABOVE PRICES ARE FOR PREPAID ORDERS
Add S2.O0 Shipping per software order anywhere in

U.S. Non-U S. sDllware orders, add $5 00 Hard
ware Shipping, call for cosi Calil residents add

6%W sales tax Cashiers Checks or Money Orders

filled same day Personal checks require i weeks to
clear Mailer Card ind Vita OK lor lOttwira only.

add 3% lurclurgt. Include card no., expiration

date and signature Prices subject to change

COSMIC
COMPUTERS

UNLIMITED

ORDER LINES OPEN

M0N-SAT 8 am - 9 pm

228 N. PROSPECTORS RD.

DIAMOND BAR, CA. 91765

(714)861-1265
ATARI IS A TRADEMARK OF ATARI. INC

VORK1O
BASF-DPS

WORLD STANDARD TAPE

MONEY BACK

GUARANTEE

PREMIUM S-SCHEW

SHELL FITS ALL

STANDARD RECORDERS

COMPUTER GRADE
BLANK CASSETTES

DATA TRAC / C-05, C-10, C-20
CASSETTE STORAGE CADDY

ORGANIZE

YOUR TAPES!

$295 EACH

INTRODUCTORY OFFER!
ORDER 2 DOZ CASSETTES AND 1 CADDY

GET 1 CADDY FREE'0Mintma

tOr IMMEDIATE SHIPMENT
on Cred|, Card ordw».

ORDER NOW... VORK 1O'Computerwore*
MAIL TO: 245?3 Kittndge Si , #C0, Canoga Park, CA 91307

■ _■■■■ ORDER FORM - ■■ — — — mi mt

fTEM 1 DOZEN 2 DOZEN

C-O5 J 750 ^ 13 50

C-10 C 800 3 14.40

C-20 □ 10 00 H 1B00

Hard B« j 250 J 4 00

Storage Caddy @ $2 95 ea Quantity

FREE Quantity

Blank latwis □ 4 0O/iO0 0 30.00/1000

SUB TOTAL

Calif residents add 6% sales ta*

Shipping/handling l doz $2. 2 Ooi S3 50.

3 doi $4 50 eaOi additional doi S 50

Fa Parcel Posl insiead ol UPS AOD SI

OuliJde Connnanial USA. AOD S2

TOTAL

TOTAL

Check or M.O. Charge to

enclosed C Credit Card: Q VISA □ MASTERCARD

H PLEASE SEND QUANTITY DISCOUNTS

Card No.

Name

Address

Each cassette

includes two YORK

10 labels only

Boies are sold

separately Ship,

men!s are by

UPS unless

Parcel Posl re

quested Boies

caddies, and blank

labels are tree of

shipping charges

when ordered with

cassettes When

ordered without

cassettes shipping

charges Boies—

Si OO'do*

Candies H 00

each MINIMUM

SHIPPING/

HANDLING ON

ANY ORDER—

12 00

City State/Zip

Signature

Computer make & model Disk?(y/n)



with full instructions, for $99.50.

Maple Leaf Systems

P.O. Box2190, Station 'C

Downsview, Ontario Canada M2N 2S9

Music And Sound

For The Apple 11/11 +

Passport Designs has added

Turbo-Traks to the expanding li

brary of software available for the

Soundchaser Computer Music

System.

The Soundchaser package,

for the 48K Apple 11+ with one

disk drive, includes a polyphonic

synthesizer, multi-track recorder,

computer-aided instruction de

vice, and realtime music trans

criber. It may be purchased as a

complete analog/digital system

(suggested retail price, $1450) or as

individual modules. Manuals are

available separately for 58 each.

Turbo-Traks includes a 16-

The Soundchaser Computer Music System.

track digital recorder that simu

lates an analog tape deck. It also

has a variable number (up to 16) of

oscillators per voice, sync to tape

or drum machine, and extended

recording time. Turbo-Traks is a

live performance synthesizer and

16-track recording studio all in one

package.

Another recent release of

Passport Designs is Kaleido-Sound,

23SSF
--Sapes. and ^w-.

«"»" SI ,ecei»«.....^, .

$124

U

i?iU£*

a realtime graphics program that

synchronizes to any audio input.

The four full-color kaleidoscopes

change color, pattern, and loca

tion on a CRT monitor, television,

or video screen as the music

changes frequency and loudness.

Kaleido-Sound (including connect

ing cable) has a suggested retail

price of $39.95.

Passport Designs

116 North CabrilloHwy.

HalfMoon Bay, CA 94019

(415)726-0280

EPYX Expands Line

Of VIC-20 Software

EPYX has released two new ac

tion games, Crush, Crumble and

Chomp! and Rescue at Rigel, for the

VIC-20.

Crush, Crumble and Chomp!, a

movie monster game, lets the

plaver assume the role of any one

of six hungry man-eating beasts

in more than 100 possible

scenarios. To satisfy his enor

mous appetite, the player snacks

on his opponents, while doing

battle with National Guard

tanks, infantry, helicopters, and

even a team of mad scientists.

The player can wreak havoc on

any one of four major cities -

New York City, San Francisco,

Tokyo and Washington, D.C.

Rescue at Rigel, a space ad

venture, takes the player into a

maze-like, six-floor, 60-room

complex inhabited by an alien in-



Tank

Arcade

>K Cassette

$13.95

V Heartland Software

1983 Specials

We Stock

Broderbund APX

Synapse PDI

Avalon Hill JV Software

On-Line Strategic Simulations

Datasoft Automated Simulations

Big-Five Adventure International

Sirius New Games Arriving Every Day!

Call For Information

topple AATARI TW-8O

Title

Action Quest

Adventure 12-Pack

Andromeda Conquest

Appfe Panic

B-l Nuclear Somber

Battle ofShiloh

Claim Jumper

Commbat

Convoy Raider

Cosmi: Balance

Crossfire

Curse of Ra

Cyclod

Datestonesoi Ryn

Deadly Secrets

Deadline

Delense Command

Dnieper River Line

Dodge Racer

Dog Daze

Eastern Front

Fort Apocalypse

List

29.95

129.95

23.00

29.95

16.00

39.95

34.95

24.95

16.00

39.95

29.95

19.95

29.95

19.95

34.95

49.95

15.95

30.00

34.95

22.95

29.95

34.95

Our Price

23.95

100.00

18.95

23.95

12.95

29.95

27.95

19.95

12.95

29.95

23.95

15.95

23.95

15.95

27.95

37.95

12.95

24.95

27.95

19.95

23.95

27.95

Title

Frogger

Galaxy Invasion

Genetic Drift

Graphics Composer

Ghost Encounter

Invasion Orion

K-Razy Shootout

Labyrinth

Legionnaire

Micropamter

Mission: Asteroid

Moan Base 10

Morloc's Tower

Mousekattack

Midway Campaign

Nautilus

OK Galaxy

Pacific Coast H«y

Protector

Preppie

Reptilian

Rescue At Rigel

List

34.95

15.95

29.95

39.95

29.95

24.95

49.95

29 95

35.00

34.95

24.95

29.95

19.95

34.95

16.00

34.95

20.00

29.95

34.95

29.95

34.95

29.95

Our Price

25.95

12.95

23.95

29.95

23.95

18.95

37.95

23.95

27.95

27.95

18.95

23.95

15.95

27.95

12-95

27-95

14.95

23.95

27.95

23.95

27.95

23.95

Title

Ricochet

SAGA 1-12

Sammy The Sea Serpent

Scar'man

Serpentine

Sea fox

Shamus

Shooting Arcade

Slime

Softporn Adventure

Space Eggs

S!ar Blazer

Star Warnor

Stellar Escort

Stellar Shuttle

Super Nova

Tanktics

Temple Of Apshai

Text Wizard

Tigers In The Snow

Track Attack

Visicalc

List

19.95

39.95

16.95

19.95

34.95

29.95

34 95

29.95

34.95

29.95

29.95

31.95

39 95

15.95

29.95

15.95

24.00

39.95

99 95

39.95

29.95

250.00

Our Price

15.95

29 95 ea

13.95

15.95

27.95

23.95

27.95

23.95

27.95

23.95

23.95

24.95

29.95

12.95

23.95

12.95

18.95

29.95

75.95

29.95

23.95

199.95

Indicate type of computer, disk or cassette.

For fast delivery, send Certified Check

or Money Order.

Personal checks require two weeks to process.

C.O.D. orders add $1.50.

Master Charge or Visa orders add 3%

(Include all embossed information on card)
Add $2.00 shipping and handling.

rs subject in

Make Checks and Money Orders payable to:

HKARTLANDSOFTWAKK DISTR.

P.O. Box 25517

Cleveland, Ohio 4-4125

Ohio Residents add 6.ii% Tax

(216)641-5055

Order Lines Open 10 a.m. - 9:00 p.m. Mon.-Fri

Noon - 6:00 p.m. Sat.

Send $1.00 for complete catalog

Apple !S a Registered Trademark o' Apple Campuier. Inc Atari is a Registered Tracemark of Alari Inc

TR5-80 is a Registered Traflemarh of Itie Radio Shack Division o! Tandy Corporation



sectoid race, the Tollah. As Sud

den Smith, the player has 60 min

utes to find ten humans held cap

tive inside the labyrinth and

beam them up to a rescue ship.

During the mission, the

player is up against hostile Tol-

lahs, two types of armed robots,

a huge amoebic slug called a

plasmoid, and a dangerous six-

legged cerbanth. The player

must find his way through the

alien complex and rescue the

prisoners - all in one hour.

Crush, Crumble and Chomp!

and Rescue at Rigel are available

on cassette for the VIC-20 (16K

expander required), Atari 400/

800 (32K), and TRS-80 (Level II,

16K), and on disk for the Atari

400/800 (32K), Apple (48K with

Applesoft in ROM), and TRS-80

(TRSDOS 32K). The suggested

retail price is S29.95.

EPYX I Automated Simulations, Inc.

1043 Kiel Court

Sunnyvale, CA 94086

Futuristic Game

For The Apple

Interactive Fantasies has released

Empire II: Interstellar Sharks, the

second system in its Empire Gam

ing Trilogy. Interstellar Sharks is set

in a futuristic civilization at the

height of its material prosperity

and monopolistic bureaucracy.

The game system provides a

bureaucratic jungle; the player

must navigate through webs of

red tape and survive the some

times clandestine dealings of big

monopolies to achieve, not

wealth, but the rewards of wealth.

The player's ultimate goal is buy

ing and outfitting his own space

craft.

A manual and a softcover

novella accompany the system. In

terstellar Sharks is available in

Applesoft, 48K, DOS 3.3, and re

tails for S32.95.

Interactive Fantasies

P.O. Box 22222

Agoura, CA 91301

(213)706-0661
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March 10-12,1983. National con

ference on the Use of Microcom

puters in Special Education,

Hartford, Connecticut. Program

chairperson: Kathleen M. Hur

ley, Vice President of Research

and Development, Developmen

tal Learning Materials, Inc.

(DLM), Allen, Texas. The confer

ence will focus on the use of

microcomputers in special edu

cation programs, and on adapta

tions and creation of software

programs for specific exceptional

needs. For further information,

preregistration and housing

forms, contact: John Grossi, Con

ference Manager, The Council

for Exceptional Children, De

partment of Field Services, 1920

Association Drive, Reston, VA

22091.

March 14-15, 1983. Seventh an

nual conference of the Michigan

Association for Computer Users

in Learning, Dearborn, Michi

gan. Features sessions with Ar

thur Luerhman, Ramon Zamora,

and David Moursund. It is ex

pected to attract over 2,000

educators from the midwest. For

information, contact: Betty Van-

denBosch Shaw, Coordinator of

Mathematics, Flint Community

Schools, 923 East Kearsley, Flint,

MI 48502. (313)762-1007.

March 17-19, 1983. Third annual

Microcomputers in Education

Conference - "Forward to the 3

C's: Communicating, Calcu

lating and Computing" - di

rected by Paul Field, Chris Titus,

Jon Titus, and David Larsen.

Arizona State University,

Tempe. A variety of workshops,

demonstrations, and presenta

tions is designed for anyone in

terested in innovative microcom

puter applications in education.

For information and registration

materials, contact: Marilyn Sue

Ford, B-47 Payne Hall, College of

Education, Arizona State Univer

sity, Tempe, AZ 85287. (602)965-

3322 or (602)965-7363.

March 21-24, 1983. Workshop:

Personal Microcomputer Inter

facing and Scientific Instrumen

tation Automation. $595. The

workshop is hands-on, with the

participant designing and testing

concepts with the actual

hardware. For more information,

call or write Dr. Linda Leffel,

C.E.C., Virginia Tech, Blacks-

burg, VA 24061. (703)961-4848.

April 28-30, 1983. Ed • Com/

Spring '83, national computer

conference and exposition for

educators of all levels.

Washington, DC. Nationally rec

ognized educators to address,

evaluate, arid analyze the de

velopments of computers in edu

cation in more than 300 session

hours featuring demonstrations,

seminars, hands-on sessions,

panels and MicroCourses. There

will be exhibits of hardware, soft

ware and publications. For infor

mation contact: Carol Houts,

Judeo Computer Expos, Inc.,

2629 North Scottsdale Road,

Suite 201, Scottsdale, AZ 85257.

(602) 990-1715 or (800) 528-2355

outside Arizona.

COMPUTE! welcomes notices of up

coming events and requests that the

sponsors send a short description, their

name and phone number, and an address

to which interested readers may write for

further information.

Please send notices at least three

months before the date of the event to:

Calendar, P.O. Box 5406, Greensboro,

NC 27403.

Neio Product releases are selected from sub

missions for reasons of timeliness, available

space, and general interest to our readers. We
regret that we are unable to select all new

product submissions for publication. Readers

should be aware that we present here some

edited version of material submitted by ven

dors and are unable to vouch for its accuracy

at time of publication. @



Lyco Computer Marketing & Consultants

TO ORDER

CALL US
TOLL FREE 800-233-8760

In PA 1-717-398-4079

ATARI
SPECIALS

810 Disk Drive ... $429.00

32K RAM $ 79.00

40032KRAM ...$179.00

80048K... $539.00
PERCOM : In Stock

Singlo Drive CALL

Dual Drive CALL

(Read all Atari Disk*}

PRINTERS
Okldata82A $479.00

Okldata83A $719.00

Ofcldata84 $1069.00

Cltoh CALL

Prowntor I .$499.00

Prowriter II CALL

SMITH CORONA TP-1 .$825.00

NEC CALL

(interfacing Available)

KMHHH

JOYSTICKS : In Stock

Atari CX-40 $18.00

LeStick $34.00

wico Command Control $24.00

WIC0 RED BALL $27.95

STICK STAND S 6.75

Computer Covers

800 $6.99
**» $6.99
81° $6.99

DISKETTES : In Stock

Maxell MD1 . . .(10) $34.00

Maxnll MD2 . . .(10) $44.00

Elephant . . (10) $21.00

I
THIRD PARTY SOFTWARE

ATARI PROGRAM EXCHANGE

Eastern Front 1 Ml ___ $25.SO

Avalanche .115.50

Out Iaw/Howltier ji 5 50

DogOaie , $15.50

Wizard of War $31.00

Gorf : S31.OO

Frogger $26.00

BUSINESS SOFTWARE : In Stock

Atari Word Processing S1O9.OO

Letter Perfect sl 29.00

TettWIzzard s ^00
Oatamam/65 S125.OO

Interliep $125.00

Monkey Wrench $ 42.00

Utility Disk t 36.bO

Ultimata Renumber 5 15.50

ATARI HARDWARE
410 Casaatta Recorder S75.OO

825 Printer S585.OO

83O Phone Modem $149.00

85O Interface $184.00

PACKAGES

CX461 Entertainer M9.00

CX483 Educator $135.00

CX483 Programmer .. $49.00

CX494 Communicator S325.0O

SOFTWARE

CXL4012 MISSILE COMMAND $28.75

CXL4O13 ASTEROID $28.75

CXL4O2O CENTIPEDE $32.75

CXL4O22 PACMAN $32.75

CXL4O11 STAR RAIDER $34.75

CXL4O04 BASKETBALL $26.75

CXL4OO6 SUPER BREAKOUT $28.75

CXL4O08 SPACE INVADER $28.75

CX8130 CAVERNS OF MARS $31.75

CX4106 HANGMAN $12.75

CX4102 KINGDOM $12.75

CX4112 STATES A CAPITALS $12.75

CX4114 EUROPEAN COUNTRIES.$12.75

CX4109 GHAPHIT $16.75

CX4121 ENERGY CZAR $12.75

CX4123 SCRAM *19.75

CX41 01 PROGRAMMING I $1 9.75

CX4106 PROGRAMMING II $22.75

CX4117 PROGRAMMING III $22.75

CXL4015 TELELINK $21.75

CX4119 FRENCH $39.75

CX4118 GERMAN $39.75

CX4120 SPANISH $39.75

CX4120 SPANISH $39.75

CXL4OO7 MUSIC COMPOSER $33.75

CXL4OO2 ATARI BASIC $45.75

CX8126 MICROSOFT BASIC $65.75

CXL4OO3 ASSEMBLER EDITOR S45.75

CX8126 MACROASSEMBLER $69.75

CXL4O1 e PILOT HOME $65.75

CX4O5 PILOT EDUCATOR $99.75

CX415 HOME FILING MANAGER $41.75

CX414 BOOKEEPER $119.75

NEW RELEASES

CHOP LIFTER S27.75

APPLE PANIC $23.75

PREPPIE $19.95

THIRD PARTY SOFTWARE
for atari 800 or 400

k-byte

krazy shootout $35.00

K-DOS $6500

K-STAR PATROL $37 75

K-RAZVANTICS . $37 75 ,

K-RAZV KRITTERS . $37.75

O-BALL JOYSTICK KIT S6 75

AUTOMATIED SIMULATIONS
Star Warrior $28.00

Crush. Crumble A Chomp $23.00

WE CARRY MANY OTHER THIRD PARTY PRODUCTS

YOU CAN CALL FOR PRICES ON AND ASK FOR

YOUR FREE ATARI PRODUCT CATALOG.

Qcomrm

POLICY

In-Stock items shipped within 24 hours of order

Personal checks require four weeks clearance

j before shipping . PA residents add sales tax.
All products subject to availability and price

i change. Add 4 % for Mastercard and Visa.

VIC-20 $189.00

VIC1 530 DATASSCTTE S67.OO

VIC1 540 DISK DRIVE S498.OO

VIC1515 PRINTER $355.00

VIC1210 3K RAM $35.00

VIC1110 8K RAM $52.00

VIC1211ASUPER EXPANDER $53.00

VIC-20 SOFTWARE

VIC1212 PROGRAMMER AID $45 00

VIC1213 VICMON $45.OO

VIC1906 SUPER ALIEN $23 OO

VIC1B14 ADVENTURE

LAND ADVENTURE $35-00

VIC1915 PRIVATE COVE

ADVENTURE 135.00

VIC1916 MISSION IMPOSSIBLE $35.OO

VIC1917 THE COUNT ADVENTURE ... $35.OO

VIC1919 SARGON II CHESS $35.OO

THIRD PARTY SOFTWARE

ALIEN BLITZ $21.00

Omega Race $35.00

Gorf $32.00

16K RAM/ROM $99.00

AMOK $21.OO

SUPERHANGMAN $16.00

SPIDERS OF MARS $45 00

TO ORDER

CALL TOLL FREE

800-233-8760
In PA 1-717-398-4079

or send order to

Lyco Computer

P.O. Box 5088
Jersey Shore, PA 17740



PRODUCT MART

PROGRAMMING A VIC"20?
Beginner or Expert,

PALe
Programmers Ads

and Logs

Can Help YOU!

Look \*fiai you gel!

EZ KEY Quick Guide to all keys, pokes. reverses.

CHRS. sei 1 - set 2

FULL COLOR color combination chart

EZ GRAPH grapnics programming aid

LOTS of tear-out SCREEN LAYOUT forms and

\ianous programming forms and worksheets

BAS/C-LY EZ condensed basic dictionary

SOFTWARE & HINTS Log Sheets

TAPE CASSETTE Log Book and MORE!

EVERYTHING YOU NEED FOR

, EZ Programming!

Send $9.96 + SI 50 shipping (CA res add 6% tax}

Check. Money Order. Bankcard - no C.O.D.s to:

PM PRODUCTS

4455 Torrance Blvd.. #177. Torrance, CA 90503

ir dealer inquiries invited ■&

VIC-ED
We are dedicated to supporting the VIC-20 and 64.

Write for a FREE CATALOG containing all our products

NEW ITEMS.'

UPA-20 Standard Centronics Cable S19.95

Driver Listing Included!

UCA-20 Universal Cassette Cable $19.95

Use any cassette machine!

16K RAM/ROM Board Jumpered for any 8K block

Socketed Board with support chips $18.95

Populated with 8K $49.95

Populated with 16K $79.95

2732 EPROMs for RAM/ROM Board @$7.50

3 Sfot Memory Port Expander $14.95

SOFTWARE
WORDWIZ for the Unexpanded VIC-20... $14.95

A nice small Word Processor

Mailing List requires 8K minimum $14.95

Sorts, selects, and prints labels

FREE DISASSEMBLER PROGRAM
when you send for our FREE CATALOG. Please specify

make and model computer with your request.

—WORLD ELECTRONICS— "
177 27th Street

Brooklyn, N.Y. 11232

A Division of World International Trading Corp.

PERSONAL PERIPHERAL

PRODUCTS presents:

SPEAKEASY

VIC-20

SPEECH

VIC-20

SPEECH

CARTRIDGE & "VOCAL CHORD"
SOFTWARE $54.95
Watch major software houses for pro

ducts which are decoded lor SPEAKEASY

ALSO: BARE BONES BOARDS
16K Ram Expander For VIC-20 Ki! $54 95

Assembled & Tested $69 95

3 Slot Expansion Board for VIC-20

Switched and Fused Kil $29 95
Assembled & Tested $39.95

ADD 52 00 Tomi Order Handling/ill Residents Add 6'/, Sales Id.

PERSONAL PERIPHERAL PRODUCTS
ffgm P 0 BOX 3423 rZ2\

L 1 FOX VALLEY MALL *—*
AURORA IL 60505 • (312) 961-2347

VIC IS A 7RA0EMARK OF COMMODORE

^* VIC-20
GAMEMASTER
4 games on 1 cassette for 5K VIC-20

BACKGAMMON

A great game! Our best seller.

BLACKJACK TUTOR

Not just a game! Teaches best strategy

MAZE-MAN

Munching action. Key or joystick.

CHECKERS

A defensive game.

$29.95

8K BACKGAMMON

4 Levels with Doubling.
$19.95

24hrOrder line: 1(313) 456-85B1
Send check or money order plus soe to:

visa — RAR-TECH — mc
Box 761, Rochester, Michigan 48063 .

^\"vic-RegisrereO Trademark of Commodore f

VIC-20
| VIC-20 INTERFACING BLUE BOOK

Did you know that your VIC car be used to

control a 99c toy motor so effectively that it

runs like a precision machine? Or that you can

build an accurale digital thermometer using

[the VIC and (our parts costing less thanS5?
These and other 18 interfacing projects

selected for usefulness, ease of construction

and low cost are detailed in the VIC-20 Inter-.
facing Blue Book, a veritable gold mine of prac-;
tical information on now to build a variety of in-"

[ terfaces for your computer.
Projects include: Connecting VIC to your;

I stereo; Pickproof digital lock: Capacitance j
meter: Liquid level sensor; Telephone dialer;
Voice output; 8K/16K RAMfROM expansion;

128K RAM expansion; 8 bit precision DIA; 6-bit
|A/D converter; MX-80 interface and more.

Written by a college professor in a friendly!
and informative style, the Blue Book gives you

|theory ol operation, schematics, program!
listings, parts list, construction hints and

I sources of materials (or each one of the 20 pro-
Meets. :

If you want to get the most out of your VIC

I this book is a must. Cost is $14.95 lless thanl
|75t per project!). Price includes postage.

micrnsignal
P.O. BOX 2S

MILLWOOD MY 10546
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VIC-20

SNAKMAN $19.95

uust like your favorite arcade game*

TUNNEl PATROL S12.95

(Arcaaegamei

HOME INVENTORY $12.95

TAPEWORM $12.95

Keep track of vour reccras & tapes)

TICKERTAPE $16.95

(Maintain profile of investments!

HOME BUDGET $12.95

•Profile personal income)

EMBASSY
COMPUTER PRODUCTS

P.O. BOX 88

Little Neck, N.Y. 11363
Check or money order. NoCOD's. N.Y. Resi

dents add S.25% sales tax. Add. $1.50 for

postage and handling.

— DEALER INQUIRIES INVITED —

— PROGRAMMERS WANTED —
tflC Ttaaemark cf Corrmcscre

Fantastic NEW Programs

for your COMMODORE6C=

MUSIC MAGIC: The easy and fun way to use

your 6£'i marvelous sound system You can

delay the lone, sustain or release it o< change itie

RilCh Sound generators in the form ol triangle,

sawtooin. square waves and white noise are an

accessed directly from your keyhoaid

SPRITE WRITER: A simote means ol creating

sprite graphics. Sprues art moveable. high-

lesoluiion programmable objects that can be

made mio nearly any shape. With the 64. up

to 8 Oi"erent Sprites can ne created as mots

able figures lor simultaneous display on 3 sepa

rale screen levels

a i Stnfcn

J103W Cl.irw.

Ktnniwicli Via,

IFu

It' Hill

99336

15091 783 4980 or 15091 783 9S66

t Strvict Aurnor.itu

Commooqic Dtjltil

,i.(T-jrr uulu j ,rcJui!K win ranr grdir,

■-■.:, IihiIIIIIHi- ^Dnk.ttlinii

Write for your

free catalog of

Software

and

Books

for your

PET, VIC

and

Commodore 64

TIS, inc.

Box 921 Dept. C

Los Alamos, NM 87544

ATARI OWNERS

Two convenient utilities on a high quality \
Memorex diskette for only S14.95.

And we'll pay postage

? D: CAT Put this Ills on all your disks ^
J~and you'll have an automatic catalog J*

■**of all files on your disk, plus you'll be j~
"&able to run. load, or enter any BASIC V
■& program at the push of a key. "V*

$ *
■{ID: RENUMBER This program will £

£ automatically renumber your BASIC £

*j programs al your selected Increment. ^

jj Automatically changes GOTO.GOSUB, ^

jland TRAP references, and gives warn-^

•^ ing on a!! nonnumeric line numbers, j*

Send check or money order (or $14.95 to: (
Family Computers

P.O. Box1160

Stinnett, TX 79083 (806)878-2139

* Trademark of Atari, Inc.

Verbatim®

Diskettes

Top-quality Verbatim1 Diskettes

from Tech'Data. your complete

word and data processing supply

center. Dealer inquiries invited.

Call Toll Free

1-800-237-8931.

In Florida, call

813-577-2794.

V
Tech-Data Corporation

3251 Tech Drive North

SL Petersburg. F|_ 33702

ATARI® 810
DISK DRIVE ADJUSTMENT KIT

It takes more than a speed adjustment to

properly set up an Alari" 810 Disk Drive.

DO IT RIGHT

I— STARTER KIT $29.00 —|

Test Disk - Cleaner - Tools

Special Oil - Swabs and

Complete Instructions

i— REPLACEMENT KIT $6.95 —i

I Cleaner-Special Oil-Swabs !

The Programmers Workshop

m 5230 Clark Ave., Suite 23

— Lakewood.CA 90712

Phone (213) 804-1475

ATARI' a 3 registered iraOBfliarii ol Warner Conmurocaiions

SOFTWARE FOR

COMMODORE
for 64 & VIC:

the Staff: Polyphonic Music Editor &

generator. Enter up to 93 measures of 3

part harmony on easy to use graphic dis

play. Specify disk or cassette. $19.95 for

64, $14.95 for VIC (requires min. 3K exp)

for CBM Pet, 4000 & 8000 series:

Superscript Word Processor by

Precision Software Ltd. Beats anything

on the market. $249.00

Check or Visa, MasterCard accepted

PROFESSIONAL MICRO SERVICE

100 W. 22nd St., Baltimore, Md. 21218

301-366-0010

Dealer inquiries invited.

VIC PET VIC PET VIC PET VIC PET VIC PET

Are you tired of long waits to load and save on

Cassette? Like to have the standard LOAD'SAVE

plus an extremely fas! and reliable capability?

Then you need . .

The Rom Rabbit
NEW!

Rabbit on BOM

CamiclgelorVIC

Canbcuscdwlrh

oifier cartridges

since II f"is* piggy

iiack connector

which invei "wear

and rear " on your

VIC s connector

Easy to

Install,

It lust

plugs in.

1. Much faster cassette

load/save

2. Memory test

3. 12 commands in a

VIC

or PET

Loads and saves

an 8I< program In

about 30seconds.

Try it - your Pel

or VIC normally

takes 3 minutes!

INTELLIGENT SOFTWARE
FOR COMMODORE COMPUTERS

At last, an affordable electronic spread
sheet. Copycalc turns your video screen Into

a window on a matrix of numbers. Cursor

around the matrix, enter numbers; the totals

reflect the changes. You can save the matrix
to disk or tape, or print it on your printer. For

$20 ($15 with another program), this program

can justify the cost of your Commodore. Re
quires 6k; version available for standard VIC.

Word Processor Plus was not designed to

demonstrate what computers are capable of

doing, to be an expensive toy, or to instill awe

or fear or even admiration into its user; W/P +

was designed solely to facilitate correspon

dence, for a wide range of personal and busi
ness uses, quickly and easily, with a minimum

of training and frustration on the part of its

user, and at the least possible cost, both in

hardware and software. The most thoroughly
tested, useable word processor available at

anywhere near the price, for all the Com

modore computers (R8-232C version available
for VIC and 64); $30 (10k RAM, printer req'd.).

Upgrades for old W/P copies (below V4.0J $15.
Prices include documentation and shipping;

Calif, residents add 6%. Please specify hard
ware configuration when ordering. Other pro

grams available (sorry, no games).

William Robbins, Box 3745, San Rafael, CA 94912
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COMPUTERS

FREE Reader Information Service

Use these cards to request FREE information

about the products advertised in this issue.

Clearly print or type your full name and ad

dress. Only one card should be used per

person. Circle the numbers that correspond to

the key number appearing in the advertisers

index.

Send in the card and the advertisers will receive

your inquiry. Although every effort is made to

insure that only advertisers wishing to provide

product information have reader service num

bers, COMPUTE! cannot be responsible if ad

vertisers do not provide literature to readers.

Please use these cards only for subscribing or

for requesting product information. Editorial

and customer service inquiries should be ad

dressed to: COMPUTE!, P.O. Box 5406,

Greensboro, NC 27403. Check the expiration

date on the card to insure proper handling.
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Circle 101 for o one year new subscription to

COMPUTE!: 12 monthly issues for $20.

Please print or type your full name and address.

Limit one card per person.
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State/Province Zip

Country

Please include zip code. Expiration: 3/31/83 C0183
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Circle 101 for a one year new subscription to

COMPUTE!: 12 monthly issues for $20.

Please print or type your full name and address.

Limit one card per person.

Name

Address

City

State/Province Zip

Country

Please include zip code. Expiration: 3/31/83 C0183

Circle 101 for a one year new subscription to

COMPUTE!: 12 monthly issues for $20.
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Limit one card per person.
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THE LEADINGEDGE IN PRINTERS
BONEGREAT LINE. ONE GREAT WARRANTY

Finally, there's one full family of printers that covers every business or word processing application-
all from C. Itoh, a company known for packing more product into less price; and all distributed

exclusively by Leading Edge, a company known for searching out and providing that very thing.
Which means that one call to one source can get you any printer, any time you need it, for any purpose.

All backed by a full years' warranty from Leading Edge. (Try that on any other line of printers.)

1-■■.■■■■■■ ■'■'■■■'■

THE PRO'S.
The Prowriters: business printers-and more. The "more" is a dot-matrix process with more dots. It gives you denser,

correspondence cpjality copy (as opposed to business quality copy, which looks like a bad job of spray-painting).
Prowriter: 120 cps. 80 columns dot matrix compressable to 136.10" carriage. Parallel or serial interface.

Prowriter 2: Same as Prowriter, except 15" carriage allows full 136 columns in normal print mode.
Parallel or serial interface.

■

PROWRITER 2

M

' .

PROWRITER

THE STAR.
The Starwriter F-10. In short (or more precisely, in a sleek 6" high, 30-pound unit), it gives you more

of just about everything-except bulk and noise-than any other printer in its price range. It's a 40 cps letter-quality
daisy-wheel with a bunch of built-in functions to simplify and speed up word processing.

It plugs into almost any micro on the market, serial or parallel.

mm

■Hh

SlARWRITffi F-1O

THE MASTER
The Printmaster F-10. Does all the same good stuff as the Starwriter except, at 55 cps, the Master does it faster.

■ ...- jy.,.., .- ■. »■.-.■ ■

H
Distributed Exclusively by Leading Edge Products. Inc., 225 Turnpike Street, Canton, Massachusetts 02021.

Call: toll-free 1-800-343-6833: or in Massachusetts call collect (6171828-8150. Telex 951-624.

&4S!



WHEN WEANNOUNCED
THECOMMODORE 64 FOR $595,OURCOMPETITORS

SAIDWE COULDN'T DO IT.

THAT'S BECAUSE THEYCOULDN'T DO IT.

The reason is that unlike our competitors,
we make our own IC chips. Plus all the parts of the

computer they go into.

So Commodore can get more advanced
computers to market sooner than anybody else.

And we can get them there for a lot less money.

WHAT PRICE POWER?

For your $595," the Commodore 64™ gives
you a built-in user memory df 64K. This is hundreds

of dollars less than computers of comparable power.

Lest you think that the Commodore 64 is

some stripped-down loss leader, a look at its

available peripherals and interfaces will quickly
convince you otherwise.

SOFTWARE THAT WORKS HARD.

The supply of software for the Commodore

64 will be extensive. And with the optional plug-in

Z80 microprocessor, the Commodore 64 can

accommodate the enormous amount of software
available in CP/M?

Add in the number of programs available in
BASIC and you'll find that there are virtually no
applications, from word processing to spread
sheets, that the Commodore 64 can't handle with
the greatest of ease.

PERIPHERALS WITH VISION.

The Commodore 64 interfaces with all the
peripherals you could want for total personal
computing: disk drives, printers and a telephone

modem that's about $100, including a free hour's
access to some of the more popular computer

information services. Including Commodore's own
Information Network for users.

RUN YOUR BUSINESS BY DAY-

SAVE THE EARTH BY NIGHT.

At the end of a business day, the
Commodore 64 can go into your briefcase and ride

home with you for an evening's fun and games.

Because of its superior video quality (320x200
pixel resolution, 16 available colors and 3D Sprite
graphics), the Commodore 64 surpasses the best of

the video game machines on the market. Yet,
because it's such a powerful computer, it allows you

to invent game programs that a game machine will

never be able to play; as well as enjoy Commodore's

own video game cartridges.

ATTACK, DECAY, SUSTAIN, RELEASE.

If you're a musicologist, you already know

what an ADSR (attack, decay, sustain, release)

envelope is. If you're not, you can learn this and

much more about music with the Commodore 64's

music synthesizing features.

It's a full-scale compositional tool. Besides a

programmable ADSR envelope generator, it has 3

voices (each with a 9-octave range) and 4 wave

forms for truly sophisticated composition and play

back—through your home audio system, if you

'Manufacturer's Suggested Retail Price' July K 1982. Disk drives andprinters are not included in prices. The 64's price may change without notice.

CP/M' is a registered trademark of Digital Research, Inc.

wish. It has sound quality you'll find only on
separate, music-only synthesizers. And graphics

and storage ability you won't find on any separate
synthesizer.

DON'T WAIT

The predictable effect of advanced technol
ogy is that it produces less expensive, more capable
products the longer you wait.

If you've been waiting for this to happen to
personal computers, your wait is over.

See the Commodore 64 soon at your local
Commodore Computer dealer and compare it with
the best the competition has to offer.

You can bet that's what the competition will
be doing.

Commodore Business Machines
Personal Systems Division
P.O. Box500,Conshohocken, Pennsylvania 19428

Please send me more information on the Commodore 64™

Name Title .

Company.

Address—

City

Zip

.State.

.Phone.

L

Z commodore

COMPUTER


