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Datasoft™ introduces 4 new

graphic programs to bring out

the artist in you. Because we

believe computers should

exhibit, not inhibit your creativ-M

ity, we've created Micro-Painter,

Graphics Generator,™ Graphic-

Master™ and Color Print.™

For openers, Micro-Painter

will transform your computer

screen into a canvas for your

creativity. Whether the image

is one you've imagined or one

of 8 we supply, you have the

artistic freedom to change

line, color and composition.

By using a joystick and spe

cial zoom feature, choose

from a palette of color

and patterns and apply any

of 16 vibrant colors in 8

luminosities to even the

smallest area. And once

you think you've reached

the limit of creative possibilities,

think again. Micro-

Painter can be used

as a business tool

as well. It can gen

erate bar charts,

graphs, illustrations;

and other visual

aids. And best of all

it works with Atari®

and Apple tP(48K> for

$34.95.

But Micro-Painter is

just the beginning.

There's more potential

when you add the

Graphics Generator to

your graphic tool box.

It lets you become your

own typesetter by offer

ing a variety of type from

Serif to Sans Serif, Old

English and Roman. You

can change keyboard

character sets into graphic

symbols or create original

character sets

with fonts of your

own design. It even

allows you to de

velop spaceships or

exotic aliens.

And when you're

ready to come back

down to earth, this

program can label

charts, graphs and

schematics.The Graph

ics Generator is used

with Atari (32K) for

$24.95.

With Graphic Master

you'll master more of

the visual arts. You can

apply special effects such

as rotating or skewing

images. It employs windows

of color that work like a paint

brush. Choose between 8 dif

ferently sized brushes to

underlay or overlay color or

combine images on screen to be

saved on the diskette and used

with other programs later. Graph

ic Master is compatible with

Atari (48K) and retails for $39.95.

And rounding out Datasoft's

graphic design program is

Color Print. Original composi

tions will emerge in B&W, 2,

3 or 4 -color high resolution

tones from an Epson® MX-80,

as if rolling hot off the press.

Color Print is applicable

to the Atari (40K) and

sells for $39.95.

So for the full picture,

contact Datasoft or your

nearest software dealer.

And explore your full poten

tial through the aesthetic

software from Datasoft Inc.

COMPUTES SOfTWAftE

19519 Business Center Drive

Northridge, CA 91324 • (213) 701-5161

©1982 Datasoft Inc.
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IF YOU'RE WAITING FOR THE
PRICE OF WORD PROCESSORS
TO FALL WITHIN REASON

Everyone expected it would happen

sooner or later.. .with ,\ i

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 wo JS--

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 Professional Software. Ire WordPro was written by Sieve Punter
All specifications subject to change without notice.
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General Accou

For the Commodore 8000

Now there is an interactive

General Accounting System

designed especially for the

first time user. The user is led

through each function by

highlighted prompts explain

ing the required input at each

point. And all input requests

are prompted with complete

verification. Plus, a step-by-

step instruction manual

guides the user through the

General Ledger

Cash Disbursements and

Cash Receipts Journal as well

as a General Journal. Main

tains account balances for

Present Month, Quarter to

Date and Year to Date.

Accepts postings from

program. The user prompts

and the detailed manual

make it virtually impossible

for the first time user to get

lost or to accidentally crash.

Accounts Receivable,

Accounts Payable, Payroll

and other programs. Also

provides user customized

financial statements. Gp to

1000 accounts and up to

99 departments.

For the Commodore 8000 

eMS ACCOUHTlNG SYI1IlI 
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Now there is an interactive 
General Accounting System 
designed especially for the 
first time user. The user is led 
through each function by 
highlighted prompts explain· 

ing the required input at each 
point. And all input requests 
are prompted with complete 
verification. Plus, a step· by· 
step instruction manual 
guides the user through the 

General Ledger 
Cash Disbursements and 
Cash Receipts Journal as well 
as a General Journal. Main· 
tains account balances for 
Present Month , Quarter to 
Date and Year to Date . 
Accepts postings from 

program. The user prompts 
and the detailed manual 
make it virtually impossible 
for the first time user to get 
lost or to accidentally crash. 

Accounts Receivable, 
Accounts Payable, Payroll 
and other programs. Also 
provides user customized 
financial statements . Up to 
1000 accounts and up to 
99 departments. 



■

Series Computer System
Accounts Receivable
Invoices and Monthly State

ments as well as Credit and

Debit Memos. Accomodates

full or partial payments. User

sets finance charge rate and

period. User also sets invoice

aging reports and aging

breaks. Invoices may be dis

tributed among nine different

General Ledger accounts with

Accounts Payable

Accounts Payable checks

with full voucher detail.

Detailed check register. Auto

matic application of Credit

Memos. User sets invoice

aging reports and aging

breaks. Invoices may be dis-

Payroll

Payroll checks with full

deductions and pay detail.

Pays regular, overtime,

holiday and piece work hours.

Accommodates Weekly,

Bi-Weekly, Semi-Monthly and

Monthly employees. Up to

eight miscellaneous deduc

tions or payments per

automatic updating to the

General Ledger. During

invoice data entry the invoice

is displayed on the screen

and typed exactly as if in a

typewriter. File capacity

allows 1800 customers and

invoices. Five hundred

customers allows room for

1300 invoices.

tributed among nine different

General Ledger accounts with

automatic updating to the

General Ledger. File capacity

allows 2500 vendors and

invoices.

employee. Prints Payroll

Journal, Payroll Check

Register and an Absentee

Report as well as 941 infor

mation and W2 forms. Main

tains Monthly, Quarterly and

Yearly totals for up to 350

employees. Automatic

General Ledger updating.

See your nearest

Commodore dealer for

a demonstration.

CMS Software Systems
2204 Camp David Mesquite.TX. 75149 214 285-3581
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Series Computer System 

See your nearest 
Commodore dealer for 
a demonstration. 

Accounts Receivable 
Invoices and Monthly State· 
ments as well as Credit and 
Debit Memos. Accomodates 
full or partial payments. User 
sets finance charge rate and 
period. User also sets invoice 
aging reports and aging 
breaks. Invoices may be dis· 
trib_uted among nine different 
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Accounts Payable 
Accounts Payable checks 
with full voucher detail. 
Detailed check register. Auto­
matic application of Credit 
Memos. User sets invoice 
aging reports and aging 
breaks. Invoices may be dis-
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Payroll checks with full 
deductions and pay detail. 
Pays regular, overtime, 
holiday and piece work hours. 
Accommodates Weekly, 
Bi-Weekly , Semi-Monthly and 
Monthly employees . Up to 
eight miscellaneous deduc­
tions or payments per 

automatic updating to the 
General Ledger. During 
invoice data entry the invoice 
is displayed on the screen 
and typed exactly as if in a 
typewriter. File capacity 
allows 1800 customers and 
invoices. Five hundred 
customers allows room for 
1300 invoices. 

tributed among nine different 
General Ledger accounts with 
automatic updating to the 
General Ledger. File capacity 
allows 2500 vendors and 
invoices. 

employee. Prints Payroll 
Journal, Payroll Check 
Register and an Absentee 
Report as well as 941 infor· 
mation and W2 forms. Main­
tains Monthly, Quarterly and 
Yearly totals for up to 350 
employees. Automatic 
General Ledger updating. 

eMS Software Systems 
2204 Camp David Mesquite, TX. 75149 214 285·3581 
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TurnyourApple into theworld's

most versatile personal computer.

The SoftCard™ Solution. SoftCard

turns your Apple into two computers.

A Z-80 and a 6502. By adding a Z-80

microprocessor and CP/M to your

Apple, SoftCard turns your Apple into

a CP/M based machine. That means

you can access the single largest body

of microcomputer software in exist

ence. Two computers in one. And, the

advantages of both.

Plug and go. The SoftCard system

starts with a Z-80 based circuit card.

Just plug it into any slot (except 0) of

your Apple. No modifications required.

SoftCard supports most of your Apple

peripherals, and, in 6502-mode, your

Apple is still your Apple.

CP/M for your Apple. You get CP/M

on disk with the SoftCard package. It's

a powerful and simpie-to-use operating

system. It supports more software

than any other microcomputer operat

ing system. And that's the key to the

versatility of the SoftCard/Apple.

BASIC included. A powerful tool,

BASIC-80 is included in the SoftCard

package. Running under CP/M, ANSI

Standard BASIC-80 is the most

powerful microcomputer BASIC

available. It includes extensive disk I/O

statements, error trapping, integer

variables, 16-digit precision, exten

sive EDIT commands and string func

tions, high and low-res Apple graphics,

PRINT USING, CHAIN and COM

MON, plus many additional com

mands. And, it's a BASIC you can

compile with Microsoft's BASIC

Compiler.

More languages. With SoftCard and

CP/M, you can add Microsoft's ANSI

Standard COBOL, and FORTRAN, or

Basic Compiler and Assembly Lan

guage Development System. All, more

powerful tools for your Apple.

Seeing is believing. See the SoftCard

in operation at your Microsoft or Apple

dealer. We think you'll agree that the

SoftCard turns your Apple into the

world's most versatile personal

computer.

Complete information? It's at your

dealer's now. Or, we'll send it to you

and include a dealer list. Write us. Call

us.

SoftCard is a trademark of Microsoft. Apple II and

Apple II Plus are registered trademarks of Apple

Computer. Z-80 is a registered trademark of Zilog,

Inc. CP/M is a registered trademark of Digital

Research. Inc.

/MICROSOFT
r CONSUMER^ PRODUCTSf

A Division of Microsoft Inc.

10700 Northup Way • Bellevue. WA 98004

Turn your Apple into the world's 
most versatile personal computer. 

The SoftCard'" Solution. SoftCard 
turns your Apple into two computers. 
A Z·SO and a 6502. By adding a Z·SO 
microprocessor and CP/ M to your 
Apple, SoftCard turns your Apple into 
a CP/ M based machine. That means 
you can access the single largest body 
of microcomputer software in exist­
ence. Two computers in one. And, the 
advantages of both. 
Plug and go. The SoftCard system 
starts with a Z-SO based circuit card. 
Just plug it into any slot (except 0) of 
your Apple. No modifications required. 
SoftCard supports most of your Apple 
peripherals, and, in 6502-mode, your 
Apple is still your Apple. 

CP/M for your Apple, You get CP/M 
on disk with the SoftCard package. It's 
a powerful and simple-to·use operating 
system. It supports more software 
than any other microcomputer operat­
ing system. And that's the key to the 
versati lity of the SoftCard/ Apple. 

BASIC included. A powerful tool. 
BASIC-SO is included in the SoftCard 
package. Running under CP/M, ANSI 
Standard BAS IC·SO is the most 
powerfu l microcomputer BASIC 
available. It includes extensive disk I/ O 
statements, error trapping, integer 
variables, 16·digit precision, exten· 
sive EDIT commands and string func­
tions, high and low-res Apple graphics, 
PRINT USING, CHAIN and COM­
MON, plus many add itional com­
mands. And, it's a BASIC you can 
comp ile with Microsoft's BAS IC 
Compiler. 
More languages, With SoftCard and 
CP/ M, you can add Microsoft's ANSI 
Standard COBOL and FORTRAN, or 

Basic Compiler and Assembly lan­
guage Development System. All. more 
powerful tools for your Apple. 
Seeing is believing. See the SoftCard 
in operation at your Microsoft or Apple 
dealer. We think you'll agree that the 
SoftCard turns your Apple into the 
wor ld 's most versatile personal 
computer. 
Complete information? It's at your 
dealer's now. Or, we'll send it to you 
and include a dealer list. Write us. Call 
us. 

SoftCard IS a trademark of MIcrosoft. Apple II and 
Apple II Plus are registered trademarks of Apple 
Computer. z.so IS a regIstered trademark of Zilog. 
Inc. CP/M IS a registered trademark of Digital 
Research. Inc. 

A Division of Microsoft Inc. 
t 0700 Northup Way · Bellevue. WA 98004 
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Commodore Announces A New "Generation"

Of PIT/CBM Computers With CP/M Compatibility

Between various press releases, the Hanover Fair

in Germany, and a few of Dr. Chip's old friends,

we've pieced together the major components of

Commodore's new series of personal computers.

There are three primary machines:

"PET II" has the capability of full color (you

provide the monitor). The 40 column computer

comes with 128K. Its microprocessor is the new

6509. Suggested retail, while unannounced, is

thought to be less than $1,000.

"CBM II" is an 80 column unit with integral

monitor, 128K RAM, and built-in dual floppy disk

drives with 340K (total) of storage capacity. Again,

this computer uses Commodore's new (5509. The

suggested retail is unknown at press time, but the

unit will certainly be targeted for a middle point

between the PET II and the high end computer

described below.

Both units are expected to have IEEE-488 and

RS-232 ports. Both are said to be capable of ac

cepting an add-on Z80 chip or a 16 bit 8088, thus

opening up the world of CP/M software to the

Commodore units, just as the Small Systems

Engineering Hardbox has done for the current

Commodore units.

The third unit appears to be directly targeted

at the IBM-type personal computer. This multipro

cessor computer uses both the 6509 and an 8088 16-

bit microprocessor. The 80 column computer has

attached monitor. 256K RAM, and dual disk drives

with a capacity of 680K bytes. This unit, rumor has

it, will be priced below $2500.

All three computers will be displayed at the

National Computer conference in Houston in

June. They were first shown at the Hanover Fair in

Cermany in mid-May.

COMPUTE! Grows On

We are quite pleased to announce the addition of

Mr. Tom Halfhill to our Editorial Staff. Tom,

formerly an Associate Editor with Cleveland

Magazine, is a journalist by training and an Atari

800 owner by avocation. He'll add needed support

to our staff as Features Editor, and will greatly

help us in bringing you information about new

products such as those from Commodore men
tioned above.

A Note To Readers And Advertisers

We've had several complaints recently from readers

having problems with a very small number of mail

order advertisers. While we have yet to find any

evidence of fraud, we have found some clear prob

lems in terms of delivery, etc. We offer the following
suggestions to our readers, suggestions you advert
tisers should be aware of:

I. When you're buying more expensive prod

ucts, especially hardware, know who you're

doing business with. If you can't get references,

a contact name, etc., be careful. If your check

gets cashed, and your order delayed for some

reason, you'll have just as much trouble

tracking it down. Cet your names and contacts

first, don't just send a check blind.

2. If you have trouble getting products you've

ordered, and feel you're getting improper

service or treatment from the advertiser, write

them a letter, certified mail, and detail your

problems and history with them. Send a copy

to the Advertiser Complaint Department at

COMPUTE!, and note on your letter to the

advertiser that you've done so. Request that

the advertiser respond to you by phone or

mail in a timely fashion.

3. Keep copies of all of your correspondence

with a company, including the name of who

ever you've talked to there. You might need it

later.

4. Our screening of advertisers has been

significantly expanded because of these recent

questions. Our screening however, is not abso

lutely fail-safe. We cannot, for example, screen

in advance the customer service philosophies

of new advertisers. Thus we make the above

suggestions.

To our mail order advertisers: We are well

aware that most of you have prompt and courteous

customer service policies. We receive more letters

of praise for our advertisers than we do ofcom

plaint. Our goal is to help COMPUTE! readers receive

the kind of service they should be able to expect

from COMPUTE! advertisers. We appreciate your

cooperation in our recently expanded screening

and complaint resolution efforts. ®
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ATARI OWNERS, Iil

OPENED UP A \ 1^

WHOLE NEW g

WORL

YOU.

At SSI, we estab

lished our reputa

tion in quality

computer

games by pro

ducing some of

the finest strategy

simulations for the

Apple1- and TRS-80.*

Well, Atari owners,

this is your lucky day.

introduced our first ; i£

game for the Atari-

800 computer: THE

SHATTERED ALLIANCE."

With it we've opened

up for you SSI's world

of fun and excitement

in a big way — by literally

creating an entire planet

called Osgortti to serve as your

personal playground!

OSGORTH! It is a wonder world of
fantasy and adventure populated with creatures as

varied as they are enchanted: dwarves, unicorns, Valkyries,

centaurs, lizardmen and zorgs (whatever they are!). ..just to

name a few. They are preassembled into different armies,

categorized into five classes of infantry and three of cavalry.

They are meticulously rated for armor, speed, strength, and

morale. Their weapons may be the bow, javelin, spears,

pikes, cavalry lance, swords, axes, clubs, and rocks. Theycan

even call on magic spells to enhance their speed, attacking

or defensive power, or courage.

THE SHATTERED ALLIANCE

Atari is a registered trademark ofAtari, Inc.

much more than a

sophisticated strat

egy game. It is a rich

tale of magic, rivalry

among realms, and war

among exotic beings.

Best ofall, these fantasy

, soldiers are yours to

command as you

roam Osgorth in

search of glory and

conquest

As an added bonus

for the Ancient-battles

enthusiasts, we have

included scenarios

such as Carthage us.

Alexander the Great.

THE COMPUTER
PROGRAM isaveri-

table wizard. With color

Hi-Res graphics, it paints a

beautiful Osgorthian land

scape that is your battleground.

It keeps track of all details so you

can concentrate solely on strategy

planning while its Rapidfire movement

system makes for smooth and fast action. It

even provides a powerful and intelligent computer

opponent for solitaire play.

All you need to play this game is a 48K Atari 800 with mini

floppy disc drive. For only $39.95, you can own this fantastic

piece of real estate. So hurry on down to your local game/

computer store and get THE SHATTERED ALLIANCE today!

ToorderwithyourVISA or MC, call toll free800-227-1617, ext 335

(800-772-3545, ext. 335 in California). To order by mail, send your

check to Strategic Simulations Inc. 465 Fairchild Drive, Suite 108,

Mountain View, CA 94043. All our games carry a 14-

day money back guarantee.

Also available for48K Apple II with ROM lor $59.95.

.it out dtmamJIm uanduili ><i txcallcnca

WE'RE LOOKING FOR A FEW GOOD DESIGNERS. We're always on the lookout for high-quality games
from independent designers. Ifyou have game programs that you'd like SSI to publish, give usa call at (415) 964-1353 orwrite

to SSI, 465 Fairchild Drive, Suite 108, Mountain View, CA 94043.

Apple ts a regLsterttl trademark of Apple Computer Inc. TRS80 is a registered trademark afthe Tandy Corporation.
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ADD POWER.T0 YOUR

COMMODORE COMPUTER
POWER produces a dramatic improvement in the

ease of editing BASIC on Commodore's computers.

POWER is a programmer's utility package (in a 4K

ROM) that contains a series of new commands and

utilities which are added to the Screen Editor and the

BASIC Interpreter. Designed for the CBM BASIC

user, POWER contains special editing, programming,

and software debugging tools not found in any other
microcomputer BASIC. POWER is easy to use and is

sold complete with a full operator's manual written by

Jim Butterfield.

POWER'S special keyboard 'instant action' features

and additional commands make up for, and go beyond

the limitations of CBM BASIC. The added features
include auto line numbering, tracing, single stepping

through programs, line renumbering, and definition

of keys as BASIC keywords. POWER even includes

TU POWER is a Registered Trademark of Professional Software, Inc.

All specifications subject to change without notice.

new "stick-on" keycap labels. The cursor movement

keys are enhanced by the addition of auto-repeat and
text searching functions are added to help ease pro

gram modification. Cursor UP and cursor DOWN

produce previous and next lines of source code.
COMPLETE BASIC program listings in memory can
be displayed on the screen and scrolled in either direc
tion. POWER is a must for every serious CBM user.

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

ADD POWER .. TO YOUR $89 •96 
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ease of editing BASIC on Commodore's computers. 
POWER is a programmer's utility package (in a 4K 
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BASIC Interpreter. Designed for the CBM BASIC 
user, POWER contains special editing, programming, 
and software debugging tools not found in any other 
microcomputer BASIC. POWER is easy to use and is 
sold complete with a full operator's manual written by 
Jim Butterfield. 

POWER's special keyboard 'i nstant action' features 
and additional commands make up for, and go beyond 
the limitations of CBM BASIC. The added features 
include auto line numbering, tracing, single stepping 
through programs, line renumbering, and definition 
of keys as BASIC keywords. POWER even includes 
TM POWER IS a Registered Trademark 01 Prolessional Software, Inc. 
All specifications subject to change without nollca. 
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keys are enhanced by the addition of auto-repeat and 
text searching functions are added to help ease pro­
gram modifica tion . Cursor UP and cursor DOWN 
produce previous and next lines of source code . 
COMPLETE BASIC program listings in memory can 
be displayed on the screen and scrolled in either direc­
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Ask The

Readers
Robert Lock, Richard Mansfield

And Readers

If you have any questions (or answers to questions

printed below) please write to: Ask The Readers,

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

NC 27403.

Questions

I have a question. Sometimes, after I type in a longprogram

and run it a few times, my keyboard locks up (after you

press RETURN, you can't do anything else). Is there any

way I can unlock it — besides powering down ? Oh, I have

an Atari 800. Jon Chow

This "lock-up" is caused by a bug in the BASIC

cartridge. It can occur when editing or deleting

long program lines. There is no way to "un-crash"

other than turning the power off and back on. It's

best to save programs often, and avoid using very

long program lines.

/ picked up my fust COMPUTE! Magazine the other day

[February, 1982] andjound afascinating article by

Mike Smith, your whizz Canadian Apple contributor. My

interest in named GOSUB with variable passing stems

from a baptism in ALGOL when I was studying (law!) at

the University of Virginia in 1969.

I note that he is planning on being able to pass

integer parameters soon. What I am lookingforward to

being able to do is to be able to use Boolean procedure

calls, such as:

IF NILGRAVITY THEN JUMP

What about it, Mike? Sean Overend

Has anyone started a VIC-20 user club anywhere and, if

so, how can I get in touch with them? If not, why don't we

get one started?

Fred S. Dart

P.O. Box 525

Salem, UT 84653

Does anyone have a routine in BASIC [for PET] so that,

with the auto linefeed on in the Epson, my printer will

only print single linefeeds, instead of double linefeeds? I

want to do it in the programs, instead of using the dip

switch inside the Epson. Wordpro does it in machine

language, so there must be a routine I could use in

BASIC. Hank Roth

The Atari has preset tabs on the video screen. How can I

move or delete them? M. Sean Kilpatrick

There are three tab-related control keys: TAB,

SET TAB (SHIFT-TAB), and CLEAR TAB

(CTRL-TAB). To clear a tab, move the cursor to

the tab stop and press CTRL-CLR (on TAB key).

To set a tab at the cursor position, press SHIFT-

TAB. Setting and clearing tabs from within a pro

gram involves PRINTing a series of TAB com

mands. PRINT"[TAB][TAB CLR][TAB][TAB

CLR]" would clear the first two tab stops. To clear

all tabs, use a series of [TAB][TAB CLR]'s. Then

just PRINT [TAB SET]'s where you want to set .

tabs.

Answers

[In COMPUTE!, April, 1982, #23, pg. 181, reviewer

Eric Giguere challenged anyone to beat his eight-

second score on Vixel's "Fire" game.] We have a

VIC "20" and Feb., 6, 1982,1 put out the fire in seven

seconds, so I have the record. Will be waiting to hearfrom

you. Mary Payne

[In this column in the March, 1982, issue R. D.

Young asked sonic questions about the COMPUTE!

program "Keyword" (October, 1981) for PET/

CBM. Liz Deal replies:] Yes, indeed, there is a 15-

character limit on file names. It can get as short as 12

bytes ifyon use replace (@) command and drive #, as in

.S "@1 ;PROG",08,XXXX,XXXX. The conspiracy is

coded at $FF41 in Upgrade PET.

Keyword is IRQ driven, hence, any time you press

shifted key, a keyword will appear, unless the program

senses that you're running a BASIC program. Thing to

do is turn it off (or get Power). Liz Deal

For all of you people who are completely stumped on how

"TWENTY QUESTIONS"figures out whether to say

"Yes" or "No," look at line 310. You will notice that it is

looking at the last character in your inputted question and

only the last character! What it is lookingfor is a vowel,

ifit finds one then the answer is "YES"; however, if it

does notfind a vowel the answer is "NO."

Another thing, on the Apple when you attempt to

enter line number 350 you will get thefollowing:

350 IF NOT HEN PRINT "NO"

tofix this problem you will have to enter;

350 IF NO=1 THEN PRINT "NO"

you may wish to do thisfor YES (the variable) also.

One other thing, you might wish to change line

number 340 to read as follows:

340 IF YES = 1 THEN PRINT "YES":GOTO 390

Clyde Bott
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JINSAM
Data Managerselected byNASA, KennedySpace Center

SAVETIME! SAVE MONEY!

JINSAM saves taxpayers

100's of thousands of $

Coming Soon!

JINSAM Executive

for IBM P.C.

See your dealer

"Much more powerful than

you can imagine!"

Robert Baker

Kilobaud Microcomputing

JINSAM is an integrated system. It makes it

easy to use your information to its fullest. No more

will hundreds of valuable hours be spent searching

or analyzing needed information nor re-entering

information for various reports.

JINSAM transforms your desk-lop computer

into the "state of the art" data processing machine

with features and accessories found nowhere, even

at 10 times the price, NASA, Kennedy Space

Center selected JINSAM 8.0 and saved approxi

mately $95,000 over other software/hardware

costs. Riley County, Kansas also selected JINSAM

8.0 and saved approximately $90,000 over other

software/hardware costs.

JINSAM is designed for you. It is forgiving. It

has help commands for every option, available at

the touch of a button. The amount of information

you store, its structure and/or your hardware can

change but your data won't have to be re-entered.

Recovery utilites are included even for catastrophes,

security passwords are built in for privacy, simple

editing and entry includes auto recall, and deleting

records is easy and the space is reclaimed. JINSAM

includes TWO FREE accessories for reports and

labels. You have unlimited report formats with

summing and lined up decimals and the label printer

prints up to 5 across-any size and even allows

single envelopes or index cards.

JINSAM 1.0 allows fast and easy file handling,

manipulation and report generation for any CBM

computer with CBM 2040 disk drive. It features a

menu for ease, has encrypted passwords, 3 deep

sorts, .5 to 3 second recall.

JINSAM 4.0 for CBM 4000 series adds

JINSORT, user accessible machine sort of 1000

records in 15 seconds; compaction/expansion of

information, automatic list maintainance, unlimited

number of fields, unlimited record length and much

more.

JINSAM 8.0 for CBM 8000 series has all 4,0

features plus unlimited sort, horizontal format, and

search by key or record number.

JINSAM 8.2. NEW FOR '82 expands 8.0

capabilities by adding information search by word,

key or record number and machine language print,

format and manipulation routines.

• CUSTOM DATA FILES

•CUSTOM REPORTS/LABELS

• KEYED RANDOM ACCESS

• FAST/EASY/MENU DRIVEN

• MULTIPLE SEARCH KEYS

•PRIVACY ACCESS CODES

•WILD CARD SEARCH

JINSAM EXECUTIVE version (soon to be

released) is our most powerful professional system

for the CBM 8000 and 9000 series. Executive will

have 8.2 extended features plus allow multiple

users with in-use lockout protection, executive

command files, automatic math relations, join,

merge or link files, greatly increased record capacity

and machine information search by word, as well

as by key or record number and many, many

more features.

There are currently 7 more interfacing modules -

and more under development, including independent

interfaces between JINSAM and business pack

ages for your G/L, A/R. A/P needs. We announce

the availability of modules and enhancements in

JINSAM's quarterly newsletter.

WORDPROPACK - Intelligent interface for

WordPro 3. 3+. 4.4+, creates lists of information

from JINSAM files. It allows up to 10 conditions

based on each item of information. Produce indi

vidualized letters, report cards, special reports,

checks, invoices, etc.

MULTI-LABEL - Prints multiple labels per

record with up to 2 lines for messages and

consecutive numbering. Produce inventory, caution

labels, bulk mail labels, etc.

MATHPACK - global calculator/editor +, -.

*, /. by another fieid or constant: null (remove

contents) of a field or replace contents of a field

with any word, number or phrase. Sum multiple

fields in each record or running sum of single field

in all records. Extract information or effect

permanent change. Replace in the same field or

place in a waiting field.

DESCRIPTIVE STATPACK - Determine

MEAN. MEDIAN, MODE. STANDARD

DEVIATION, VARIANCE. RANGE. Generate

HISTOGRAMS from 1 to 25 steps, and produce

Z-SCORE reports.

ADVANCED STATPACK - (You must also

acquire DESCRIPTIVE STATPACK) Generate

one. two or three way CROSSTABS (number of

occurance) CHI SQUARE. LINEAR RE

GRESSION, with graphic representation and

prediction, LINEAR CORRELATION and

SIMPLE ANALYSIS OF VARIANCE.

CALCPACK - 2 way interface to VisiCak or

any user program. It lets you use VisiCalc for

complex manipulation, editing, placing results in

JINSAM for sorting, storing or moving data to

WordPro as well as giving the ability for exchange

with your own applications.

INTERAC - Interface which can read VisiCalc

files, WordPro files and almost any sequential files

to build JINSAM databases automatically. For

example: You could "download" information on

holerith cards to sequential files and INTERAC

would place them into JINSAM files.

All accessories are accessed thru the JINSAM

menu and require security password to gain entrance.

JINSAM gives you FREEDOM OF CHOICE.

Start with JINSAM 1.0 and upgrade hardware

and data at any time. Choose from accessories at

any time. The JINSAM Newsletter brings the

latest updates, user input and uses and keeps an

eye on the future.

JINSAM stands alone by placing "a lot of

potential computing power in one integrated

program package" (Fred Klein, Person div. of

Bausch Sc Lomb). "The JINSAM package is

justification for buying a system no matter what

the hardware, Ik- it Vector or Commodore or

whatever the system" (Larry Colvin, Micro

Computer Systems). It is a "grandfather" in this

young Held. JINSAM EXECUTIVE will be the

third generation in development.. All JINSAM

systems are sophisticated and flexible yet easy to

use. JINSAM is saving iis users valuable time

and money in government, educational and

research institutions, business and industry

worldwide.

JINSAM is a Commodore approved product,

See your local dealer fora demonstration.

JINSAM is a trademark of JIM MICRO-SYSTEMS, Inc.

WordPro is a trademark of Professional Software, Inc.

VisiCalc is a Iradrmark of Professional Software. Inc.

CBM is a trademark of Commodore Business Machines Inc.

IBM il a iradimarL: of International Business Machines. Inc.

JINSAM Data Manager

.... Additional Information and nearest dealer

.... Newsletter Subscription ($5 US/S8 Worldwide)

.... JINSAM Demo Disk(S15.plusshipping&tax)

.... User's Guide (S40.00, plus shipping & tax)

Please send to:

Name __^___

Position _

Company

Address .

City, State. Zip

Phone ( ) _

Computer, Disk.

Application__

JINI MICROSYSTEMS, Inc.

Box 274C • Kingsbridge Station

Riverdale, New York 10463

(212) 796-6200

Dealer Inquiry Welcome
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Robert Baker 
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JINSAM transforms your desk-top computer 
into the "state of the arl" data processing machine 
with featu res and accessories found nowhere, even 
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more . 
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for the CBM 8000 and 9000 series . Executive will 
have 8.2 extended features plus allow mUltiple 
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[In reference to] Mr. R. O. Danvers request

/COMPUTE! April, 1982, #23, pg. \4]for V1C-TTY

interface, here are the hardware and software required to

[connect] an ASR-33 TTY to a VIC: the attached

interface will allow the VIC-20 to interface an ASR-33

Teletype with a two way communication capability.

The ASR-33 is assumed to have a Call Unit #6 as

Teletype calls it. This model has a nine pin terminal strip

on the rearfor connection to the interface. AlsoJack #2

also can be used as per the attached diagram.

The ASR-33 must be wiredfor 20ma. andfull

duplex. These adjustments can be done inside the unit

with the semice manual. Also the assumed baud rate is

110. This may be differentfor a model 35.

The VIC internal ACIA is set upforfull duplex, 7

data bits, a space parity bit, 110 baud and hvo stop bits.

This is more or less the standard configuration.

The interface itself is poweredfrom the user port of

the VIC and it can both send and receive. The short

program is used as a demonstratio?i to show how to use the

V'I'C's serial capability. Kenneth Finn

Program 1.

*Note: Strap keyboard on ASR-33 for space parity.

10 REMASR33TTY

15 REM FILE # > 128 FOR CR WITH LF

20 REM 163 = 2 STOP,7ASCII, 110 BAUD

30 REM 224 = SPACE PARITY, FULL DUPLEX

100 OPEN129,2,3,CHR$(163) + CHR$(224)

110 GET#129,A$

200 REM MAIN LOOP

210 :GETB$

220 IFB$<>""THENIFB$ = CHR$(13)THENPRINT#

129,B$;CHR$(0);CHR$(0);CHR$<0);:GOTO230

225 :IFB$<>""THENPRINT#129,B$;

230 :GET#129,C$:IFC$<>""THENPRINT#129,C$

REM ECHO

240 :PRINTB$;C$;

250 SR = ST:IFSR = 0THEN200

300 REM ERRORS

310 PRINT"ERROR";

320 IFSR AND 1 THEN PRINT"PARITY"

330 IFSR AND 2 THEN PRINT"FRAME"

340 IFSR AND 4 THEN PRINT"RCVR BUF FULL"

350 IFSRAND8THENPRINT"BREAK"

360 IF <PEEK(37151)AND 64)= 1 THEN 360

370 CLOSE129:END

READY.
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[In re ference to] MT. R. O. DanveT's request 
[COMPUTE! April, 1982, #23, pg. 14]fol" VIC-7TY 
inte?face, here a:re the hardware and softwm'e requiTed-to 
[connect] an ASR-33 TTY to a VIC: Ihe allached 
intelface will allow Ihe VIC-20 to inte?face an ASR-33 
T elet)'pe with a two way communication capabilit),. 

The ASR-33 is assumed to have a Call Unit # 6 as 
T elet)'pe calls il . This model has a. ni nl! pin terminal stril) 
on the realIor connection 10 the intelface. Also J ack #2 
also can be used as per the attached diagram. 

The AS R-33 //lust be wired fOl' 20m.a. and full 
duplex. These adjustments can be done inside tlze uniJ 
willi. tlze seTvice manual. Also the assumed baud mte is 
11 0. This may be different fo r a model 3 5. 

Tize VIC inlernal ACIA is set up fo rfull duplex, 7 
data. bits, a space pm?t)' bit, 110 baud and two stop bits. 
This is more or less the standa:rd conJigu;ration. 

The intelface itself is powered from. the lIseT I)ort of 
Ilze VIC and it can botlz send and Teceive. The shOl·t 
pmgmm is used as a demonstmtion to slzow how to use the 
VIC's serial capability. Kenneth Finn 
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'Note: Strap keyboard on ASR-33 for space parity. 
10 REM ASR 33 TTY 
15 REM FILE # > 128 FOR CR WITH LF 
20 REM 163~2 STOP,7ASCII, 110 BAUD 
30 REM 224~SPACE PARITY, FULL DUPLEX 

100 OPENI29,2,3,CHR$(163) + CHR$(224) 
110 GET# 129,A$ 
200 REM MAIN LOOP 
210 :GETB$ 
220 IFB$ < >""THENIFB$ ~ CHR$(13)THENPRINT# 

129,B$;CHR$(0);CHR$(0);CHR$(0); :GOT0230 
225 :IF B$ <> ''''THENPRINT#129,B$; 
230 :GET#129,C$:IFC$<>""THEN PRINT# 129,C$ 

REM ECHO 
240 :PRINT B$;C$; 
250 SR ~ ST: IFSR ~ 0 THEN200 
300 REM ERRORS 
310 PRINT"ERROR"; 
320 IFSR AND 1 THEN PRINT" P ARITY" 
330 IFSR AND 2 THEN PRINT"FRAME" 
340 IFSR AND 4 THEN PRINT" RCVR BUF FULL" 
350 IFSR AND 8 THEN PRINT"BREAK" 
360 IF (PEEK(37151)AND 64)~ I THEN 360 
370 CLOSEI29:END 
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Make your fun and games computer get serious

For only $7*95
VIC-20®The WonderComputer of the 1980's. Less than $300. One heckuva lot of fun. But ifyou're using yourVIC-20 strictly forrecreation and

fun, we at Micro-Systems think you're not getting your money's worth. Because we've designed the Micro-Systems VIE which aiiowsyou to

interface VIC to all existing Commodore IEEE peripherals (8050,4040,2031, and printer). In addition, you can build files, access data base

and develop complex software while maintaining full expansion capabilities. All for $79.95. And available right now!

And if you want to keep the fun in your computer. Micro-Systems has developed five all new video games. Available in Cartridge $29.95;

Cassette Crequires8K expansion) $19.95; and disk (requires IEEE interface aboveand 8Kexpansion)$19.95; all compatiblewith VIC-20. Also

available in Atari®Game Console Cartridge $29.95.

VICTOROIDS — Eliminate the asteroid belt and enemy CRACK — Escape a rotating prison and destroy its

ships, only to fight more! debris before it regenerates.

MOBILE ATTACK— Avoid crashing your attack ship with aliens GUARDIAN — Defend the surface of the planet from mul-1

in a labyrinth. Blow out all aliens and moveon titudes of alien attackers,

to next challenge. QUARK - Consume the screen with boxes while
avoiding the Electro-monster and-fireballs.

Also available from Micro-Systems

VIC-20 Color Computer

VIC-1540 Single Disk Drive

(170K, 5%" Floppy Disk Drive)

VIC-1515 Graphic Printer

VIC-1110 8K Expansion for VIC ___

.$259.00

.$499.00

.$325.00

_$49.95

VIC-1111 16K Expansion for VIC _

V-232 RS232C Terminal interface

VTE Victerm I-Terminal Emulator

Tape

Disk

.$95.00

.$45.00

.$ 8.00

.$15.00

| Yes, Please send me:

i
QTY. MODEL #

VIE

NAME

IEEE Intf.

TOTAL (In Texas, add 5% sales tax)

PRICE

Your Name

Address

City State Zip

payment method: Check Q Card Exp. Date.

Master Card #

Visa #

American Express #

Signature

Micro-Systems • 11105 Shady Trail #103 • Dallas, Texas 75229 • [214)484-7836

1 Registered Trademark of Commodore Int. ? Registered Trademark of A!on Inc.
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Make YOUII fun and games computer et serious 
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V1C-2(JJ)rhe Wonder Computer of the 1980's. less than $300. One heckwa lot offun. But if you're uslngyourVlC-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 VIE which alJows you to 
interface VIC to 011 existing Commodore IEEE peripherals (8050. 4040. 2031. and printer). In addition. you can build files. access data bose 
and develop complex software while maintaining full expansion capabilities. AU for $79.95. And available right now! 

And if you want to keep the fun in your computer. Micro-Systems has developed fIVe aU new video gomes. Available in Cartridge $29.95: 
Cassette ( requires 8K expansion) S19.95; and disk (requires IEEE interface above and 8K expansion) S19.95; all compatible with VlC-20. Also 
available in Atari ® Game Console Cortridge S29.95. 

VICTOROIDS - Eliminate the asteroid belt and enemy 
ship. only to fight more! 

MOBILE ATTACK - Avoid cra shing your attack shipwith aliens 
in a labyrinth. Blowoutall aliens and move on 
to next challenge. 

CRACK - Escape a rotating poson and destroy its 
debris before it regenerates. 

GUARDIAN - Defend the su~ace olthe planet from mul" 
titudes of alien attackers. 

QUARK - Consume the screen with boxes while 
avoiding the Electrcrmonster and· fireballs. 

Also available from Micro-Systems 
VlC-20 Color Computer ______ '$259.00 
VlC-1540 Single Disk Drive $499.00 

(17OK. 5%" Floppy Disk Drive) 
VlC-1515 Graphic Printer _ _____ '$325.00 

VIC-1110 8K Expcnsion for VIC $49.95 

VlC-1111 16K Expcnsion for VIC _ ___ 'S95.OO 
V-232 RS232C Terminal lnte~ace $45.00 
VTE Victerm I-Terminal Emulator 

Tape ____ $ 8.00 

Disk S15.OO 

r---------------------------------------, I Yes Please send me' Your Name I 

I Address I 
I City State Zip I 
I payment method: Check 0 card Exp. Date I 
I . Master Cord # I 
I Visa # I 
I Amerlcon Express # I 
I Signature I 
L. _____ ~~o~~ !.1!1~S~dy T:::!i~1~ ..!. ~~ . .!;~ ~232.!. £1~ ~~~ ________ .J 
IRegisleted frodemofkof ConYnodofe Int. 'Regrsfeted frOClemcJfl( at AIori.Inc. 
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Computers

And Society

David D.Thornburg

Los Altos, CA

Piracy Revisited...

My February "interview" with the software pirate

Long John Silicon generated quite a bit of mail.

Because of the sensitive and complex nature of the

software copyright issue, I decided to share a

reader's response with you and to elaborate a bit

on my concerns.

Chris Crawford (Atari software expertpar

excellance) wrote as follows:

Dave,

I saw your column on piracy in COMPUTE!

I believe that your logic is imprecise. You

imply that effort is the proper index of right

ful ownership of designs. While I agree that

toil ennobles. I reject your implication that

effort confers license. The thief who steals

the jewels by dint of vast cleverness and

painful effort is still a thief. And no matter

how wealthy the owner, how wanton his waste

fulness, it is still unethical to steal.

Ethics is no place for sloppy logic. Think it

through again —carefully.

Chris Crawford

1 agree that ethics is no place for sloppy logic.

I am also concerned with Chris's analogy. There is

a great deal of difference between stealing the

Hope diamond and cutting a new diamond which

looks somewhat similar. Nowhere did I condone

the idea that it-was acceptable for someone to steal

a software product, marketing it at the expense of

its rightful owner. I think that people who make

carbon copies of other people's software and then

sell these copies are doing a great disservice to

the computer industry, and are breaking the law

as well.

I am against true piracy-the copying of ex

isting software for other than personal backup use

by one who has purchased the product. This in

dustry will collapse if talented authors aren't

guaranteed protection for their effort. The basis of

any protective law is that it protects everyone —

designer and customer alike. The designer benefits

by receiving appropriate compensation for his or

her effort and the user benefits by the encourage

ment this reward provides to developers of new

and better software. The best way to drive good

designers out of software is to deprive them of

their income for their effort. Software copiers

might think they are getting something for nothing,

but in reality they are damaging the industry.

But this type of copying is not what I had in

mind when I wrote my editorial. The question I

Software copiers might

think they are getting

something for nothing,

but in reality they are

damaging the industry.

raised was concerned with the propriety ofsomeone

who makes a totally new and improved product

which had its genesis in another product.

in the hypothetical game "Tooth Fairy," Long

John Silicon had taken the basic idea behind the

arcade game and improved it during its conversion

to run on a home computer system. It was not his

goal to replicate the original game in every detail.

Is he to be denied the right to do this?

What if no new word processor programs

could be developed because the authors of the first

antiquated teletype-based versions declared broad

sweeping rights to the generic field? Who would

benefit? The public wouldn't, because the existing

software wouldn't be sophisticated enough for

their needs, and the original developers wouldn't

because their market would dry up.

In the game area one might ask if software

developers are to be forbidden from improving

existing game concepts by adding a tutor mode, by

providing dynamic handicapping, by converting a

single player game into a multi player game, by

modifying the playfield, etc. 1 may be too dense to

follow Chris's logic, but I fail to see how develop

ments along these lines are analogous to "stealing

jewels by dint of vast cleverness."

I guess that the use of words like piracy,

stealing, etc. to describe activities which, in the area

of hardware, are called "patentable differences,"

really bothers me. Simplistic slogans regarding

thievery and piracy bother me w7hen they are ap

plied to issues as complex as those I described.

Are you an accessory to a crime? Have you

seen My Fair Lady, knowing full well that the authors

blatantly made a musical from George Bernard

Shaw's play Pygmalion? Have you engaged in the

criminal act of watching West Side Story, knowing

that the vicious criminal, Leonard Bernstein, stole

the story line from Shakespeare?

Shame on us all.

Imagine how much better off the world would
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Bob Davis, Co-ordinator for TIME ZONE, the "ultimate" Hl-RES Adventure project, has teamed up

with Ken WMIiams to bring the high adventure of ancient mythology to your home computer. "Cast-

off" with ON-LINE SYSTEMS and ULYSSES and see if you can find the GOLDEN FLEECE.

ULYSSES is a HI-RES Adventure on both sides of one diskette. ULYSSES runs on any 48K APPLE

ll/ll + or 40K ATARI 400/800 with a disk drive and is available for $34.95 at your local computer store

or order directly from

36575 MUDGE RANCH ROAD, COARSEGOLD, CA 93614 [209] 683 6858

ADD ONE DOLLAR FOR SHIPPING - VISA, MASTER CHARGE, CHECK COD



be if we didn't have "piracy" rampant in the arts —

if Archibald MacLeish were thrown behind bars

for basing his play/. B. on the Book ofJob. Copying

from the Bible, no less — how criminal can one get?

Well, excuse me folks, but to say that one idea

is so pristine, so pure, and so complete that it cannot

and should not be improved upon is sheer stupidity.

It is a concept which hurts designers and users

alike. Just as designers must be protected from

those who make outright copies of their work, so

must they be granted the protection and right to

benefit from their significant improvements on

existing ideas.

How different is different? This question lias

plagued philosophers back to the time of Socrates.

There are no easy answers.

What I do know is that there is much to be

gained from a careful analysis of the problem and

little to be gained from righteous finger pointing

and sloganeering.

What do you think?

Let me know.

David D. Thomburg

fnnovision

P.O. Box 1317

Los Altos, CA 94022 ®

The Good Books
from

COW BAY COMPUTING

FEED ME, I'M YOUR PET

(Book 1)

LOOKING GOOD

WITH YOUR PET
(Book 2)

TEACHERS' PET

(Lesson Plans, Answer Key)

Instruction, classwork, homework,

worksheets, quizzes for classroom use.

Workbooks are $4-95. TEACHERS' PET is $4.00.

COW BAY COMPUTING

BOX 515 MANHASSET, N.Y. 11030

(516) 365-4423

More Workhorse Programs

for your computer to play with!

Wth these Creative Software homeprograms your Atari® or Vic®

can start playing in the real world

HOUSEHOLD FINANCE
• 15 income & expense categories

• Budgeting

• Monthly & yearly accounting

• Indicate tax deductible items

• Produce tables & graphs

• S34.95 cassette

• $39.95 disk

LOAN ANALYZER
• Amortization tables

• Compute interest charges

• Compare various loans

• Analyze loan (erms

• Manipulate loan parameters

• S14.95 cassette

• $19.95 disk

HOME INVENTORY
• Catalog your possessions

• User-definable categories

• Search catalog for items

• Record serial *, purchase price

• Compute the value ol Hems

• S19.95 cassette

• S24 95 disk

I CREATIVE
$?BSOFTWARE 201 San Antonio Grcle, #270

A Division ol ASCI. Inc. Mounlain View. CA 94040

{415)948-9595

DECISION MAKER
• Decide between alternatives

• Compute recommended choices

• Manipulate decision parameters

• Weigh influencing (actors

■ Save decisions on tape or disk

• SI9.95 cassette

• S24.95 disk

GAR COSTS
• Record maintenance costs

• Itemize insurance payments

• Track fuel consumption

• Summarize all costs to dale

• Compute cost of a trip

• S19.95 cassette

• S24.95 disk

Ask about our many other recreational and home

applications! 7V ORDER: VISA/MasterCard, check

or money order accepted. If charge, please include

expiration date of card. Add SI.50 for shipping and

handling. California residents add sales tax.
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See your local
computer dealer
or order directly

from IDSI.
Specify ATARI
or APPLE.

ATARI

O High resolution graphics-

Life like motion.

O Instant replay on any shot.

O Superfine aiming.

O Pool room sound effects

O Choice of 4 popular games

NOW YOU TOO
CAN PLAY POOL 1.5
ON YOUR ATARI
48K DISK SYSTEM.

ALSO AVAILABLE FOR
THE APPLE IP48K
DISK SYSTEM.

P.O.BOX 1658

LAS CRUCES, NM

88004

Ph. (505)522-7373

ATARI is the registered trademark of ATARI Inc.
APPLE II is the registered trademark of
APPLE Computer Inc.

POOL 1.5 is trademark of IDSI.

■s.
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o High resolution graphics­
Life like motion. 

o Instant replay on any shot. 

o Superfine aiming. 

o Pool room sound effects 

o Choice of 4 popular games 

See your local 
computer dealer 
or order directly 
from 1051. 
&pecifyATARI 
or APPLE. 

ATARI is the registered trademark of ATARI Inc. 
APPLE II is the registered trademark of 

APPLE Computer Inc. 
POOL 1.5 is trademark of IDSI. 



one good thing

MUPET
can save you

$20,000.

Reduce your hardware

costs - let Mupet work

for you.

• Mupet allows as many

as eight students to share

a common disk drive and

printer.

• With Mupet software

transparency you can

have any combination of

CBM hardware and

programs of your choice.

• Word processors share

associated hardware,

minimize hardware

investment.

Mupet works hard, now

priced from $750.00.
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: commodore

Call CMD - the company

with world renowned

expertise on Commodore

and distributors of Mupet

and Mupet II, The Manager,

DTL Basic Compiler and

Supergraphics.

CMD
CANADIAN MICRO

DISTRIBUTORS LTD.
365 Main St., Milton, Ontario L9T 1P7

416-878-7277
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investment. 

Mupet works hard, now 
priced from $750.00. 

Call CMD - the company 
with world renowned 
expertise on Commodore 
and distributors of Mupet 
and Mupet II , The Manager, 
DTL Basic Compiler and 
Supergraphics. 

CANADIAN MICRO 
DISTRIBUTORS LTD. 

.~ -• • 

365 Main St. , Milton, Ontario L9T 1 P7 
416-878-7277 

• 
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leads to another

t\/\ dual drive

floppy disk

saves money

and time too!

Mupet II offers all the

advantages of Mupet, plus:

• Will store commands if

disk and printer are being

used allowing continued

use of computer and

completion of stored

command in turn.

• Protects against incorrect

use of harmful disk

commands.

supported on !EEE,

RS 232C and parallel

ports included in

controller.

• Programmable 16K RAM

controller, expandable to

32K provides user

defineable operating

systems.

• Up to 16 computers may

be connected to central

printer and disk drives.

Integrate intra-office

terminals for common data

access allowing

independent analysis for

such functions as:

• Accounting

• Sales forecasts, budgets

and orders

• Production scheduling

• Word processing

The only product available

capable of serving

Commodore Computers up

to 100 feet apart.

MUPET I! a small price for

huge capabilities, from:

111111111111111111111111" lilt II 
I 11111111111111111111111""""' 
11111111111111111111111111""'" 
111111111 1111111111111111 "'''''I 

M - dual drive 
floppy disk 

• Will store commands it 
disk and printer are being 
used allowing continued 
use of computer and 
completion of stored 
command in turn. 

• Protects against incorrect 
use of harmful disk 
commands. 

deti nea,Dle 
systems. 

• Up to 16 computers may 
be connected to central 
printer and disk drives. 

Integrate intra-office 
terminals for common data 
access allowing 
independent analysis for 
such functions as: 
• Accounting 
• Sales forecasts, budgets 

and orders , _ 
• Production schedullO~ 
• Word processing 
The only product available 
capable of serving 
Commodore Compute~~ up 
to 100 feet apart. -
MUPET II a small price for 
huge capabilities, from: 

$995.00 
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See the notesfor using this program on OSI, Apple,

Commodore, and Atari computers.

Income

Property

Report
Roger T. Christensen

Racine, Wl

I wrote this program because I needed a fast way

to prepare information from my income property

for yearly taxes.

The information input into this program is

taken off the year-to-date total from my general

ledger.

The information given from this report can be

enclosed with your federal and state tax returns,

also you can keep a copy for yourself. I found

there is no reason to save this information so there

is no save routine within this program.

I also set this program up to give a general

monthly cash flow, profit/loss report on the CRT.

This will very quickly give you an idea of what

position you are in.

Line 680 is set at 21 cents per mile and can be

changed.

Nine inputs can be made under other expenses

and other repairs.

Three inputs can be made under other

income.

The items listed from line 1320 to line 1350

can be changed.

TAXPAYERS NAME: JOE SMITH

SOCIAL SECURITY NUMBER: 222-22-2111

TYPE OFPROPERTY: 4-FAMILYFRAME

PROPERTY ADDRESS: 1000 MAIN ST

COMPUTE!

GARDENING

RUBBISH

PESTCONTROL

PAINT

PLASTER

NAILS

COMMISSION

REPAIRS

CARPENTRY

ELECTRICAL

PLUMBING

ROOFINNG

HARDWARE

MISC.

DOOR

WATER HEATER

FURNACE

f TOTAL EXPENSES = $

MILEAGE 8c TRAVEL

1025 MILES®.21

OTHERTRAVELEXP

June, 1982. Issue 25

$ 20.00

$ 50.00

$ 24.00

$ 75.00

$ 10.00

$ 5.00

$ 150.00

$ 510.00

$ 50.00

$ 100.00

$ 500.00

$ 231.00

$ 12.00

$ 100.00

$ 125.00

$ 525.00

7465

$ 215.25

$ 50.00

CITY

STATE

ZIP

INCOME

RENTAL INCOME

ESCROW

EXPENSES

GAS

ELECTRIC

WATER

CLEANING

TAXES

INSURANCE

: OURTOWN

: Wl.

: 53000

$9800.00

$ 400.00

TOTAL INCOME

$3200.00

$ 542.00

$ 125.00

$ 25.00

$ 875.00

$ 211.00

= $ 10200

Notes On Using These Programs

Program 1 is written in Microsoft BASIC

for the PET, so only minor changes are

necessary to convert it to Apple, OSI, or

any other BASIC. First of all, follow the

suggestions given in COMPUTE's Listing

Conventions. The yearly report given from

lines 1810 and up are for hardcopy to the

Commodore 2022 printer, which supports

automatic paging (CHR$(147) sets Top Of

Form, CHR$(19) performs forced paging)

and formatting commands (similar to

PRINT USING).

If your printer has any special features,

such as horizontal tabs, you may want to use

the approach in the Atari version of this

program. It only outputs to the screen, and

is not as rigidly formatted. It just TABs

from the item field to the numeric field by

using a POKE 85,33 statement. You'll want

to use HTAB 31 or PRINT TAB(31). You

can still have printer output by using PR#

(on the Apple) or changing the PRINT

statements to LPRINT

Program 1: Microsoft Version

10 REM PROPERTY REPORT BY

20 REM (ROGER T CHRISTENSEN)

30 REM 1006 HAGERER ST

40 REM RACINE Wl 53403

50 REM (414) 632-6922

60 REM ********g/28/81************

70 REM ***PR0GRAM STARTS AT 90 ***
80 REM ***************************

90 DIMP$(10),I(10),

100 P0KE59468,14

20 COMPUTIJ June, 1982. Issue 25 

See the notes Jo r using this pmgmm on OSI, Apple, 
Commodore, and Atari computers. 

Income 
Property 
Report 
Roger T Christensen 
Racine, WI 
I wrote this program because I needed a fast way 
to prepare in fo rmation fro m my income pro perty 
for yearly taxes . 

The in fo rmation input in to this program is 
ta ken off the year-to-date total from my gene ral 
ledger. 

The info rmation given from this re port can be 
enclosed with your federal and state tax returns, 
also you can keep a copy for yoursel f. I found 
the re is no reason to save this information so there 
is no save routine within this program. 

I also set this program up to give a general 
monthly cash flow, profi t/loss report on the CRT. 
This will very quickly give you an idea of what 
position you are in . 

Line 680 is set at 21 cents per mile and can be 
changed. 
Nine inputs can be made under other expenses 
and other repairs . 
Three inputs can be made under other 
Incom e. 

T he items listed from line 1320 to line 1350 
can be changed. 

TAXPAYERS NAME: JOE SMITH 
SOCIAL SECURITY NUMBER: 222-22-2111 

TYPE OF PROPERTY: 4-FAMILYFRAME 

PROPERTY ADDRESS: 1000 MAIN ST 
CITY: OURTOWN 

STATE: WI. 

INCOME 

RENTAL INCOME 
ESCROW 

EXPENSES 

GAS 
ELECTRIC 
WATER 
CLEANING 
TAXES 
INSURANCE 

ZIP: 53000 

$9800.00 
$ 400.00 

TOTAL INCOME = $ 10200 

$3200_00 
$ 542_00 
$ 125,00 
$ 25.00 
$ 875.00 
$ 211.00 

GARDENING 
RUBBISH 
PEST CONTROL 
PAINT 
PLASTER 
NAILS 
COMMISSION 

REPAIRS 

CARPENTRY 
ELECTRICAL 
PLUMBING 
ROOFINNG 
HARDWARE 
MISC. 
DOOR 
WATER HEATER 
FURNACE 

$ 20.00 
$ 50_00 
$ 24.00 
$ 75.00 
$ 10.00 
$ 5.00 
$ 150.00 

$ 510.00 
$ 50.00 
$ 100.00 
$ 500.00 
$ 231.00 
$ 12.00 
$ 100.00 
$ 125.00 
$ 525,00 

TOTAL EXPENSES = $ 7465 

MILEAGE & TRAVEL 

1025MILES @ .21 $ 215.25 
OTHERTRAVELEXP $ 50.00 

Notes On Using These Programs 
Program I is written in Microsoft BAS IC 
for the 'PET, so on ly minor changes are 
necessary to convert it to Apple, OSI, o r 
any other BASIC. First of all, follow the 
suggestions given in COMPUTE's Listing 
Conventions. T he yea rly repo rt give n fro m 
lines 1810 and up a re for ha rdcopy to the 
Commodore 2022 printer , which supports 
automatic paging (CHR$(I 47) sets Top Of 
Form, CHR$( 19) perfo rms forced paging) 
and fo rmatting commands (simila r to 
PRI NT USI NG). 

If your printe r has any special features , 
such as horizontal tabs, you may want to use 
the approach in the Atari version of this 
program. It only outputs to the screen , and 
is not as rigidly fo rmatted . It just TABs 
from the item field to the numeric field by 
using a POKE 85,33 statement. You'll want 
to use HTAB 31 or PRINT TAB(3 1). You 
can still have prin ter o utput by using PR# 
(on the Apple) or changing the PRINT 
statements to LPRINT 

Program 1: Microsoft Version 
10 REM PROPERTY REPORT BY 
20 REM (ROGER T CHRI STEN SEN ) 
30 REM 1006 HAGERER ST 
40 REM RACINE WI 53403 
50 REM (414) 632-692 2 
60 REM ********9/ 28 / 81****··*****· 
70 REM "'PROGRAM STARTS AT 90 ••• 
80 REM •• ***.*****.*************** 
90 DIMP$(10),I(10),Y( 100) 
1 00 POKE5946B, 14 



LET THE

MANAGER

DOIT!

Inventory Control

Mailing Lists

Accounting systems

Personnel

Costing

Gathering test data

Budgeting

Scheduling

Organize and File Your Records

Without a Programmer

The easy to use Database System suited

for both businessman and programmer.

Today's Filing Cabinet for CBM

• Never again misplace an invoice,

important document or key customer

address. The Manager is your filing

cabinet.

• Talk to the Manager and it responds.

• Take command of your filing,

reporting and analysis requirements.

• Create, utilize and store information

in familiar and compatible forms.

• The Manager automatically performs

all predefined calculations as required

in your business.

• Utilize it for one major function or

include many important records for

recall, update and print-out for

analysis.

• Keep inventory levels and controls

manageable in today's economic

environment - the Manager shows

you how.

• The Manager saves money, no

in-house programmer required; you

and/or your secretary can operate

the system effectively.

• The Manager saves time; fast search

capabilities allows speedy recall and

easy merging.

Can You Afford Not To Have The

(office) Manager Working For You?

For futher information and the name of

your nearest dealer, call CMD - the

company with world renowed

expertise on Commodore and

distributors of Mupet and Mupet II,

The Manager, DTL Basic Compiler,

and Supergraphics.

THE

MANAGER

$250.00 CMD
CANADIAN MICRO

DISTRIBUTORS LTD.
365 Main St., Milton, Oniario L9T 1P7
416-878-7277

LET THE 
MANAGER 
DOlT! 

Organize and File Your Records 
Without a Programmer 

The easy to use Database System suited 
for both businessman and programmer. 

Today's Filing Cabinet for CBM 

• Never again misplace an invoice, 
important document or key customer 
address. The Manager is your filing 
cabinet. 

• Talk to the Manager and it responds. 
• Take command of your fi ling, 

reporting and analysis requirements. 
• Create, utilize and store information 

in fami liar and compatible forms. 
• The Manager automatically performs 

all predefined calculations as required 
in your business. 

• Utilize it for one major function or 
include many important records for 
recall, update and print·out for 
analysis. 

• Keep inventory levels and controls 
manageable in today's economic 
environment - the Manager shows 
you how. 

· - - - . . - - - - ~ -
-- .. --- - .- ------- - - - -

". - - - - - . 

$250.00 

Inventory Control 
Mailing Lists 
Accounting systems 
Personnel 
Costing 
Gathering test data 
Budgeting 
Scheduling 

• The Manager saves money. no 
in-house programmer required; you 
and/ or your secretary can operate 
the system effectively. 

• The Manager saves time; fast search 
capabi li ties allows speedy recall and 
easy merging. 

Can You Afford Not To Have The 
(office) Manager Working For You? 

For futher information and the name of 
your nearest dealer , call CMD - the 
company with world renowed 
expertise on Commodore and 
distributors of Mupet and Mupet II , 
The Manager, DTL Basic Compiler, 
and Supergraphics. 

-- --0 _ _ = _ 

CANADIAN MICRO 
DISTRIBUTORS LTD. 
365 Main SI. . Millon. Ontari o L9T 1P7 
416-878-7277 
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110 PRINT" {CLEAR} {02 DOWN} {11 RIGHT} _

COME PROPERTY"

120 PRINT"{DOWN} THIS PROGRAM CAN BE USED F

OR A MONTHLY"

130 PRINT"{DOWNJCASHFLOW REPORT GIVEN ON TH

E {REV}CRT{OFF} OR"

140 PRINT"{DOWN}A YEAR END REPORT ON INCOME

AND EXPENCES";

150 PRINT"{DOWN}FOR TAXES IN A HARD COPY."

160 PRINT"{DOWN}{REV}ENTER{OFF} '1' FOR A M

ONTHLY REPORT"

170 PRINT"{DOWN}{REV}ENTER{OFF} '2' FOR A Y

EARLY REPORT"

180 PRINT"{02 DOWN}A MONTHLY REPORT {REV}DO

ES NOT REQUIRE{OFF} ■

190 PRINT"{DOWN}INFORMATION THAT YEARLY REP

ORTS REQUIRE{DOWN}"

200 FORAA=1TO1500:NEXT

210 INPUT"NUMBER l{03 LEFT}";MY

220 IFMY=1THEN410

230 IFMY=2THEN250

240 PRINT"{UP}{REVilNCORRECT DATA":GOSUB135

0:PRINT"{UP} {UP} ":G

OTO200

250 PRINT"{CLEAR} {02 DOWN}{11 RIGHT} {REV}_IN

COME PROPERTY"

260 REM *****GENERAL INPUT*****

270 PRINT"{DOWN}{REV}ENTER{OFF} SCHEDULE NU

MBER"

280 INPUTSN

290 PRINT"{DOWN}{REV}ENTER{OFF} YEAR"

300 INPUTDDD

310 PRINT"{DOWN}{REV}ENTER{OFF} TAXPAYER'S "

NAME"

320 INPUTTN$

330 PRINT"{DOWN}{REV}ENTER{OFF} SOC. SEC. N

UMBER"

340 INPUTSSN$

350 PRINT"{DOWN}{REV}ENTER{OFF} TYPE OF PRO

PERTY"

360 INPUT OP$

370 PRINT"{DOWN}{REV}ENTER{ OFF} PROPERTY AD

DRESS"

380 INPUTPA$

390 PRINT"{DOWN}{REV}ENTER{OFF} CITY, STATE

, ZIP"

400 INPUTC$,S$,ZP

410 POKE59468,12:GOSUB1340:GOSUB129 0

420 REM*****UTILITY INPUT*****

430 PRINT"{DOWN}{REV}ENTER{OFF} EXPENSES FO

R:":PRINT

440 FORI=1TO10

450 PRINTP$(I)TAB(15);

460 INPUTN(I)

470 GOSUB1360

480 T=T+N(I)

490 NEXTI

500 GOSUB1340

510 REM****PROGRAM INPUT FOR REPAIRS****

520 PRINT"{DOWN}{REV}ENTER{ OFF} EXPENCE'S F

OR REPAIRS:":PRINT

530 FORK=1TO6

540 PRINTA${K)TAB(15) ;

550 INPUT E(K)

560 GOSUB1360

570 U=U+E(K)

580 NEXTK

590 IFMY=1THENGOTO660

600 REM*****MILEAGE & TRAVEL INPUT*****

610 GOSUB1340:PRINT"{03 DOWN}ENTER MILEAGE"

620 INPUTM

630 GOSUB1360:PRINT"{02 DOWNjENTER OTHER TR

AVEL EXPENSES";

640 INPUTET

650 MM=M*.21

660 REM****USER INPUT FOR EXPENSES****

670 GOSUB134 0:PRINT"{DOWN}{REV}ENTER{OFF} 0

THER EXPENSES (9)"

680 PRINT"{DOWNjENTER ITEM ',' AMOUNT"

690 PRINT"{DOWN}{REV}ENTER{OFF} 0,0 {REV}TO

{OFF} {REV}END{OFF}":PRINT

700 FORL=1TO9

710 INPUTII$(L),A{L)

720 IFA{L)=0THEN760

730 GOSUB1360

740 TA=TA+A{L)

7 50 NEXTL

7 60 GOSUB1360:GOSUB13 50:GOSUB134 0

770 REM****USER INPUT FOR REPAIRS****

780 PRINT"{DOWN}{REV}ENTER OTHER REPAIRS (9

)"
790 PRINT"{DOWN}ENTER ITEM ',' AMOUNT"

800 PRINT"{DOWN}ENTER 0,0 TO END":PRINT

810 FORC=1TO9

820 INPUTRAS(C),R(C)

830 IFR(C)=0THEN870

840 GOSUB1360

850 TT=TT+R(C)

8 60 NEXTC

8 70 GOSUB1360:GOSUB1350:GOSUB134 0

880 REM *****USER INCOME INPUT*****

890 IFMY=2THENGOTO910

900 GOTO920

910 PRINT"{DOWN}{REV}ENTER{OFF} {REV}TOTAL{

OFF} YEARLY INCOME FOR EACH UNIT"

920 PRINT"{DOWN}HOW MANY RENTAL {REV}UNITS{

OFF} ":PRINT

930 IFMY=1THENGOTO950

940 PRINT"FOR ";PA$

9 50 INPUTQ

960 GOSUB1340

970 IFMY=2THENPRINT"{DOWN}{REV}ENTER{OFF} Y

EARLY RENT":PRINT:GOTO990

980 PRINT"{DOWN}{REV}ENTER{OFF} MONTHLY REN

T":PRINT

990 FORY=1TOQ

1000 PRINT"RENT FROM UNIT ";Y;

1010 INPUTZ(Y)

1020 GOSUB1360

1030 V=V+Z(Y)

1040 NEXTY

1050 GOSUB1350:GOSUB1340

1060 IFMY=1THEN1170

1070 PRINT"{02 D0WN}OTHER INCOME"

1080 PRINT"{DOWN}{REV}ENTER{OFF} ITEM,AMOUNT

(3)"

1090 PRINT"{DOWNjENTER 0,0 TO END":PRINT

1100 FORH=1TO3

1110 INPUTT$(H),EM(H)

1120 GOSUB1360

L130 IFEM(H)=0THEN1160

1140 BB=BB+EM(H)

1150 NEXTH

1160 GOSUB1350:GOSUB1340

1170 REM*****OUTPUT AREA**************

1180 PRINT" {DOWN}{REV}ENTER{OFF}"

1190 IFMY=1THEN1210

1200 PRINT"{DOWN}'1' FOR PRINTER"

1210 PRINT"{DOWN}'2' FOR SCREEN":PRINT"{DOWN

DOWN}'3' TO END":PRINT

1220 INPUT-NUMBER 2{03 LEFT}";H

1230 IFMY=1THEN1250

1240 IFH=1THEN1810

22 COMPUTEI June. 1Q82.lssue 25 

110 PRINT" (C LEAR) ( 02 DOWN ) (ll RI G HT)( REV )~ 
COME PROPERTY" 

120 PRINT'{DOWN} THI S PROGRAM CAN BE USED F 
OR A MONTHLY"-

130 PRINT" (DOWN)C AS HFLOW REPORT GIVEN ON TH 
E (REV)CRT( OFF ) OR" 

140 PRINT"(DOWN)A YEAR END REP ORT ON INCOME 
AND EXPENCES"; . 

150 PRINT" (DOWN)FOR TAXES IN A HARD COPY." 
160 PRINT'(DOWN) (REV)ENTER( OFF) '1' FOR A M 

ONTHLY REPORT" 
170 PRINT'(DOWN)(REV)ENTE R( OFF) '2' FOR A Y 

EARLY REPORT' 
180 PRINT'(02 DOWN)A MONTHLY REP ORT (REV)OO 

ES NOT REQUIRE(~FF) " 
190 PRINT'(OOWN)INFORMATION THAT YEARLY REP 

ORTS REQUIRE(OOWN)" 
200 FORAA=lT01500:NEXT 
2 10 INPUT'NUMBER 1(03 LEFT)";MY 
220 IFMY=lTHEN410 
230 IFMY=2THEN2 50 
240 PRINT"(UP) (REV)INCORRECT DATA":GOSUB135 

o :PRINT" (UP) (Up) ": G 
OT0200 

250 PRINT"(CLEAR)(02 OOWN)(ll RIGHT)(REV)IN 
COME PROPERTY' --

260 REM *****GENERAL INPUT*·*·· 
270 PRINT"(DOWN)(REV)ENTER(OFF) SCHEDULE NU 

MBER" 
280 INPUTSN 
290 PRINT"(DOWN)(REV)ENTER(OFF) YEAR" 
300 INPUTDDD 
310 PRINT"(DOWN)(REV)ENTER(OFF) TAXPAYER'S -

NAME " 
320 INPUTTN$ 
330 PRINT"(DOWN)(REV)ENTER(OFF) SOC . SEC . N 

UMBER" 
340 INPUTSSN$ 
350 PRINT'(DOWN)(REV)ENTER{OFF) TYPE OF PRO 

PERTY" 
360 INPUT OP$ 
370 PRINT"(DOWN)(REV)ENTER(OFF) PROPERTY AD 

DRESS· 
380 INPUTPA$ 
390 PRINT'(DOWN)(REV)ENTER(OFF) CITY , STATE 

, ZIp· 
400 INPUTC$,S$,ZP 
410 POKE59468,12:GOSUB1340:GOSUB1290 
420 REM*****UTILITY INP UT····* 
430 PRI NT"(DOWN)(REV)ENTER(OFF) EXPENSES FO 

R:":PRINT 
440 FORI=lT010 
450 PRINTP$(I)TAB(15); 
460 INPUTN (I) 
470 GOSUB1360 
480 T=T+ N(I) 
490 NEXTI 
500 GOSUB1340 
51 0 REM****PROGRAM INPUT FOR REPAIRS*··* 
520 PRINT"(DOWN)(REV)ENTER(OFF) EXPENCE ' S F 

OR REPAIRS:":PRINT 
530 FORK=lT06 
540 PRINTA$(K)TAB(1 5) ; 
550 INPUT E( K) 
560 GOSUB1360 
570 U=U+E(K) 
580 NEXTK 
590 IFMY=lTHENGOT0660 
600 REM*****MILEAGE & TRAVEL INPUT··*·· 
610 GOSUB1340:PR I NT"(03 DOWN)ENTER MILEAGE" 

620 INPUTM 

630 GOSUB1 360 :PRI NT" (0 2 DOWN )ENTER OT HER TR 
AVEL EXPENSE S"; 

640 INPUTET 
65 0 MM= M*. 2 1 
66 0 RE M* ***U SER I NPUT FOR EX PENSES· ··· 
67 0 GOSUB13 40:P RINT" ( DOWN ) (REV ) ENTER(OF F) 0 

THER EXP ENSES (9 ) " 
680 PRI NT" {DOWN }ENTER ITEM I ,' AM OUNT" 
690 PRINT"(DOWN) (R EV )E NTER( OFF) 0, 0 (R EV)TO 

( OFF) (REV) END(O FF ) ":PRI NT 
700 FORL=lT0 9 
710 INPUTII$ (L) ,A(L) 
720 IFA(L)=0THEN760 
730 GOSUB1360 
740 TA=TMA(L) 
750 NEXTL 
760 GOSUB1360:G OSUB1 3 50:G OS UB1340 
770 REM****USER INPUT FOR REPAIRS···· 
780 PRINT" (DOWN) (REV)ENTER OTHER REPAIRS (9 

) , 
790 PRINT"{DOWN}ENTER ITEM I,' AMOUNT" 
800 PRINT" (DOWN)ENTER 0,0 TO END":PRINT 
810 FORC=lT09 
820 INPUTRA$(C) , R(C) 
830 IFR( C)=0THEN870 
840 GOSUB1360 
850 TT=TT+R(C) 
860 NEXTC 
870 GOSUB 1360:GOSUB1350:GOSUB1340 
880 REM *****USER INCOME INPUT····· 
890 IFMY=2THENGOT0910 
900 GOT0920 
910 PRINT"(DOWN)(REV)ENTER(OFF) (REV)TOTAL( 

OFF ) YEARLY INCOME FOR EACH UNIT" 
920 PRINT" (DOWN) HOW MANY RENTAL ( REV)UNITS( 

OFF) ': PRINT 
930 IFMY=lTHENGOT0950 
940 PRINT" FOR ";PA$ 
950 INPUTQ 
960 GOSUB1340 
970 I FMY=2THENP RINT"(DOWN)(REV)ENTER(OFF) Y 

EARLY RENT":PRINT:GOT0990 
980 PRINT"(DOWN)(REV)ENTER(OFF) MONTHLY REN 

T":PRINT 
990 FORY=lTOQ 
1000 PRINT"RENT FROM UNIT ";Y; 
1010 INPUTZ (Y) 
1020 GOSUB1360 
1030 V=V+Z(Y) 
1040 NEXTY 
1050 GOSUB1350:GOSUB1340 
1060 IFMY=lTHENl170 
1070 PRINT"{02 DOWN)OTHER INCOME" 
1080 PRINT"{DOWN){REV)ENTER(OFF) ITEM,AMOUNT 

(3) " 
1090 PRINT" (DOWN)ENTER 0,0 TO END' : PRINT 
1100 FORH=lT03 
1110 INPUTT$(H ) ,EM( H) 
1120 GOSUB1360 
l130 IFEM(H)=0THENl160 
l140 BB=BB+EM(H) 
l150 NEXTH 
l160 GOSUB1350:GOSUB1340 
1170 REM*****QUTPUT AREA************** 
1180 PRINT" (DOWN) (REV)ENTER(OFF)' 
1190 IFMY=lTHEN1210 
1200 PRINT'{DOWN) '1' FOR PRINTER" 
1 210 PRINT'{DOWN) ' 2' FOR SCRE EN":PRINT"(DOWN 

DOWN)'3' TO END":PRINT 
1 220 INPUT'NUMBER 2 (03 LEFT)";H 
1 230 IFMY=lTHEN1250 
1 240 IFH=lTHEN1810 



Introducing the PERCOM
Alternative toATARI Disk Storage
Your Atari 800 is the finest home computer on

the market. Now you can own a (loppy disk

system that measures up — an RFD mini-disk
storage system from Percom.

At Percom we've been making disk

storage systems since 1977.

Our designs are proven, our quality is

well known. And we back our dealers with

service know-how. Expect more from Percom.

You won't be disappointed.

• Operate in either single- or double-density
storage mode using Atari DOS 2.OS. In

double-density you can store almost 184

Kbytes (formatted) on one side of a 40-
track diskette.

Connect your Percom RFD first-drive

system directly to your computer or connect

into your system through your Atari 810

Disk Drive.

Add an RFD first-drive system with its

versatile four-drive controller, then connect

as many as three more low-cost RFD add

on drives.

Write application programs that can query

and set up your system to operate a differ

ent type drive at each cable position — that

can even change configuration as the

program executes.

• Get quality and state-of-the-art capability at

competitive prices. Percom first-drive RFD

systems are priced from only $799, add-on

drives from only $399.

Watch for announcement of a new, power

ful, easy-to-use disk-operating system for

your Percom-equipped Atari 800 computer.

Minimum system requirements — are an Atari 800

computer with 24-Kbyles of RAM and compatible

video display system; Atari's disk-operating system

(ver 2.OS) and owner's manual; and. for add-on

drives (if used) an optional disk drives

interconnecl ing cable available from Percom.

For the best thing next to your computer, see your Atari dealer

about a Percom RFD floppy disk storage system. For the name
of your nearest dealer, call Percom toll-free 1-800-527-1222.

PRICES AND SPECIFICATIONS

SUBJECT TO CHANGE

WITHOUT NOTICE.

PERCOM DATA COMPANY, INC.

11220 PAGEMPU RD -DALLAS TX 75243 • !S14I 340-7DB1

ATARI 800 & ATARI 810 are trademarks of the Atari Corporation
PERCOM is a trademark of Percom Data Company, fnc.

PEFGOM

I

I

I

I

I

I
I

\

Yes ... I'd like to know more about Percom RFD disk

drives for my Atari 800 Computer. Hush me free literature.

Send to: PERCOM DATA COMPANY. Inc., Depl. 18-C01

11220 Pagemill Road. Dallas, Texas 752«

name

street

city

zip

1 plan to add

State

phone number

a hard disk system to my Atari: n yes □ no.

MAIL TODAY!

r

I

I

Introducing the PERCOM 
Alternative to ATARI Disk Storage 
Your Atari 800 is the finest home computer on 
the market. Now you can own a floppy disk 
system that measures up - an AFO mini·disk 
storage system from Parcem. 

At Parcorn we've been making disk 
storage systems since , 977. 

Our designs are proven, our quality is 
well known. And we back our dealers with 
service know-how. Expect more from Percom. 
You won't be disappointed. 

• Operate in either single- or double-density 
storage mode using Atari DOS 2.08. In 
double-density you can store almost 184 
Kbytes (formatted) on one side of a 40-
track diskette. 

PEACOM DATA COMPANY, INC. 
11220 PAGEMILL AO _ DALLAS TX 75243 . 12 14) 34()'7081 

• Connect your Percom RFO first-drive 
system directly to your computer or connect 
into your system through your Atari 810 
Disk Drive. 

• Add an RFD first-drive system with its 
versatile four-drive controller, then connect 
as many as three more low-cost RFD add­
on drives. 

• Write application programs that can query 
and set up your system to operate a differ­
ent type drive at each cable position - that 
can even change configuration as the 
program executes. 

• Get quality and state-of-the-art capability at 
competitive prices. Percom first-drive RFD 
systems are priced from only $799, add-on 
drives from only $399. 

Watch for announcement of a new, power­
ful, easy-ta-use disk-operating system for 
your Percom-equipped Atari 800 computer, 
Minimum system requirements - are an Atan 800 
computer with 24-Kbytes 01 RAM and compatible 
video display system: Atari's disk-operating system 
(ver 2.05) and owner'S manual; and. for add·on 
drives (if used) an optional disk drives 
interconnecting cable available Irom Percom. 

.".-------------..... I Yes ... j'd like to know more about Percom RFD disk \ 

PRICES AND SPECIFICATIONS 

SUBJECT TO CHANGE 

WITHOUT NOTICE. 

I drives lor my Atari 800 Computer. Rush me Iree literature. I 
Send to: PERCO .. DATA COMPANV, Inc., Oept. tS·COt I 11220 Pagemill Road. Dallas, Toxas 75243 I 

I I 
I - I 
I .e~ I 
I city stale I 
I zip phone number I 

I plan to add a nard disk system to my Atari: 0 yes 0 no. I 
ATARI 800 & ATARI 810 are trademarlts 01 the Alari Corporation. 
PERCOM is a trademark of Percom Data Company, Inc. 

\ MAil TODAY! 

..... _------------", 
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1250 IFH=2THEN1400

1260 IFH=3THEN1730

1270 PRINT"{UP}{REV}INCORRECT DATA":G0SUB135

0:PRINT"{UP} {UP}

":GOTO1220

1280 REM*****ITEMS CAN BE CHANGED*****

129 0 P${1)="GAS":P$(2)="ELECTRIC":P$(3)="WAT

ER":P$(4)="OIL":P$(5)="CLEANING"

1300 P${6)=nTAXES":P$(7)="INSURANCE":P$(8)="

GARDENING":P$(9)="RUBBISH"

1310 P$(10)="PEST CONTROL":A$(1)="CARPENTRY"

:A$(2)="ELECTRICAL"

13 20 A$(3}="PLUMBING":A$(4)="ROOFING":A$(5)=

"HARDWARE":A$(6)="MISC.":RETURN

1330 REM*****GOSUB ROUTINES*****

1340 PRINT"{CLEAR}{02 DOWN}{11 RIGHT}{REV}IN

COME PROPERTY"

1350 FORAA=1TO700:NEXTAA:RETURN

136 0 PRINT" {UP} "lllll"ni" ■

''":RETURN

1370 PRINT"{CLEAR}{HOME}":RETURN

1380 F=T+(J+TA+TT:RETURN

1390 REM*****SCREEN PRINTOUT*****"

1400 GOSUB1350:GOSUB1340

1410 Q1$="UTILITIES":Q2$="REPAIRS":Q3$="OTHE

R EXPENSES":Q4$="OTHER REPAIRS"

1420 Q5S="TOTAL INCOME = $":Q6$="TOTAL EXPEN

CES = $"

1430 Y=10:VA=V+BB:YY=18

1440 GOSUB1380

1450 F$=STR$(F)

1460 T$=STR$(T):U$=STR$(U):TAS=STR$(TA):TT$=

STR$(TT):VV$=STR$(VA)

1470 PRINT:PRINT

148 0 IFMID$(TS,7,l)<=""THENT$=T$+".00n

1490 PRINTSPC(YY-LEN(Q1S));Ql$;SPC(Y-LEN(T$)

);TS

1500 PRINT

1510 IFMID$(U$,7,l)<=""THENU$=U$+".00°

1520 PRINTSPC(YY-LEN(Q2$));Q2$;SPC{Y-LEN(US)

);U$
1530 PRINT

1540 IFMID$(TAS/7,l)<=""THENTA$=TA$+".00n

1550 PRINTSPC(YY-LEN(Q3$));Q3$;SPC(Y-LEN(TA$

));TAS
1560 PRINT

157 0 IFMIDS (TT$f7,l)<=""THENTT$=TT$+n.00n

158 0 PRINTSPC(YY-LEN(Q4$));Q4$;SPC(Y-LEN(TT$

));TT$

1590 PRINT"###t###t)####E#####tt###Hi###":GOS

UB1350

1600 IFMIDS (F$,7,1)< = ""THENF$ = F? + ".00"

1610 PRINTSPC(YY-LEN(Q6S));Q6$;SPC(Y-LEN(F$)

);FS

16 20 IFMID$(VV$,7,l)<="nTHENVV$=VV$+n.00"

1630 PRINT:PRINTSPC(YY-LEN(Q5S));Q5$;SPC(Y-L

EN(WS)) ;W$

1640 S=V-F

1650 SP$=STR$(S)
1660 IFMID${SP$,7,l)<=""THENSP$=SP$+".00"

1670 PRINTTAB(20);"########"

1680 IFV>FTHEN1700

1690 IFV<FTHEN1720

1700 PRINT:PRINT"{REV}PROFIT{OFF} >>>>>>>>>

$";SPC(Y-LEN(SPS)) ; SP$

1710 GOTO1740

17 20 PRINT:PRINT"{REV}\\\{OFF} LOSS {REV}\

\\{OFF} > $";SPC(Y-LEN(SP$) ) ;SP$

1730 GOSUB1350

1740 PRINT"{DOWNjDO YOU WANT ANOTHER REPORT"

1750 PRINT"{DOWN}{REV}Y{0FF}ES OR {REV}N{OFF

OFF}O";

1760 GETSS$:IFSS$=""THEN1760

1770 IFSS$='Y"THENPRINT"{CLEAR}{04 DOWN}":GO

SUB137 0:GOSUB134 0:CLR:POKE59 468,14

:GOTO160

1780 IFSS$="N"THEN1800

1790 PRINT"{CLEAR}{06 DOWN}":GOTO1740

1800 PRINT"{CLEAR}{HOME}":END

1810 REM*****PRINTER PRINT-OUT*****"

1820 PRINT"{CLEAR}{HOME}{03 DOWN}POSITION PA

PER AND HIT {REV}RETURN{OFF}"

1830 GETVV$:IFVV$=""THEN1830

1840 GOSUB1380

18 50 OPEN1,4:OPEN2,4,1:OPEN3,4,2:OPEN4,4,4

1860 PRINT#4

1870 PRINT#1,CHR$(147)

1880 PRINTfl,TAB(30) ,-"INCOME PROPERTY REPORT

SCHEDULE #: "; SN

1890 PRINT#1,TAB(36);"FOR " ; DDD

1900 PRINT#1

1910 PRINT#1,"TAXPAYER'S NAME: ";TN$

1920 PRINTf1,"SOCIAL SECURITY NUMBER: ";SSN$

1930 PRINT#1

1940 PRINT»1,"TYPE OF PROPERTY: ";OP$

1950 PRINT#1

1960 PRINTfl,"PROPERTY ADDRESS: " ; PA$

1970 PRINT#1,TAB(10);" CITY: "; C$

1980 PRINT#1,TAB(10);" STATE: "; S$

1990 PRINT*1/TAB(10);" ZIP:";ZP

2000 PRINT#1

2010 G$=" AAAAAAAAAAAAAAAA 39999.99"

2020 PRINT#3,G$

2030 PRINT#1,TAB(10)"INCOME"

2040 PRINTttl,TAB(10);"#####»##"

2050 PRINTftl

2060 PRINT#2,"RENTAL INCOME",CHR${29),V

2070 PRINT#1

2080 FORa=lTO3

2090 IFEM(H)=0THEN2110

2100 PRINT#2,T$(H),CHR$(29),EM(H)

2110 NEXTH

2120 PRINTfl

2130 PRINT#1,TAB(40);"TOTAL INCOME = $";V+BB

2140 PRINTfl

2150 PRINT#1,TAB(10)"EXPENSES"

2160 PRINT|1.TAB(10)"#####»##'

2170 PRINTtl

2180 FORI=1TO10

2190 IFN(I)=0THEN2210

2200 PRINT#2,P$(I),CHR$(29),N(I)

2210 NEXTI

2220 FORL=1TO9

2230 IFA(L)=0THEN2250

2240 PRINT#2fII$(L),CHR$(29),A(L)

2250 NEXTL

2260 PRINT#1

2270 PRINTfl,TAB(10);"REPAIRS"

2280 PRINT!1.TAB(10);"fffr##ftff"

2290 PRINTfl

2300 FORK=1TO6

2310 IFE(K)=0THEN2330

2320 PRINTf2,A$(K),CHR$(29),E(K)

2330 NEXTK

2340 FORC=1TO9

2350 IFR(C)=0THEN2370

2 360 PRINTf2fRA$(C),CHR$(29),R(C)

2370 NEXTC

2380 PRINTfl

2390 PRINT#1/TAB(40);"TOTAL EXPENSES = S";F

2400 PRINTfl

2410 PRINT#1/TAB{10);"MILEAGE & TRAVEL"

24 

1259 IFH=2THEN1499 
1269 IFH=3THEN1739 
1279 PRINT"{UP) (REV) INCORRECT DATA":GOSUB135 

9:PRINT"{UP) (UP) 
" :GOT01229 

12Se REM*·***ITEMS CAN BE CHANGED····· 
1299 P$(1 )="GAS":P$(2)="ELECTRIC":P$(3)="WAT 

ER":P$(4)="OIL":P$(5)="CLEANING" 
1399 P$(6)="TAXES":P$(7)="INSURANCE":P$(8)=" 

GARDENING":P$(9)="RUBBISH" 
1319 P$(10)="PEST CONTROL":A$(l)="CARPENTRY" 

:A$( 2)="ELECTRICAL" 
1329 A$(3)="PLUMBING":A$(4)="ROOFING":A$(5)= 

"HARDWARE":A$(6)="MISC.":RETURN 
133e REM*****GOSUB ROUTINES****~ 
1349 PRINT"{CLEAR){92 DOWN) (11 RIGHT) {REV)IN 

COME PROPERTY" 
1359 FORAA=lT0799:NEXTAA:RETURN 
136e PRINT" {UP} '" I I I I I I I I I I , I I I I I I I I I I I I I I I 

I I": RETURN 
1379 PRINT" (CLEAR) {HOME)":RETURN 
1389 F=T+U+TA+TT:RETURN 
1390 REM*****SCREEN PRINTOUT·····" 
1499 GOSUB1350:GOSUB1349 
1419 Ql$="UTILITIES":Q2$="REPAIRS":Q3$="OTHE 

R EXPENSES":Q4$="OTHER REPAIRS" 
1429 Q5$="TOTAL INCOME = $":Q6$="TOTAL EXPEN 

CES = $" 
1439 Y=19:VA=V+BB:YY=18 
1449 GOSUB1380 
1450 F$=STR$ (F) 
1460 T$=STR$(T) :U$=STR$(U):TA$=STR$(TA) :TT$= 

STR$(TT) :VV$=STR$(VA) 
1470 PRINT:PRINT 
1489 IFMIO$(T$,7,l)<=""THENT$=T$+".90" 
1490 PRINTSPC(YY-LEN(Ql$»;Ql$;SPC(Y-LEN(T$) 

) ; T$ 
1500 PRINT 
1519 IFMID$(U$,7,l)<=""THENU$=U$+".99" 
1520 PRINTSPC(YY-LEN(Q2$»;Q2$;SPC(Y-LEN(U$) 

) ; U$ 
1539 PRINT 
1540 IFMID$(TA$,7,l)<=""THENTA$=TA$+".00" 
1550 PRINTSPC(YY-LEN(Q3$»;Q3$;SPC(Y-LEN(TA$ 

) ) ;TAS 
1560 PRINT 
1570 IFMID$(TT$,7,l)<=""THENTT$=TT$+".09" 
1580 PRINTSPC(YY-LEN(Q4$»;Q4$;SPC(Y-LEN(TT$ 

) ) ; TT$ 
159 0 PRINT""""'t'li 'I'I"ltl"I"III ":GOS 

UB1350 
1600 IFMID$(F$,7,l)<=""THENF$=F$+".00" 
1610 PRINTSPC(YY-LEN(Q6$»;Q6$;SPC(Y-LEN(F$) 

) ; F$ 
1620 IFMIO$(VV$,7,l) <= ""THENVV$=VV$+".00" 
1630 PRINT:PRINTSPC(YY-LEN(Q5$»;Q5$;SPC(Y-L 

EN(VV$»;VV$ 
1640 S=V-F 
1650 SP$=STR$(S) 
1660 IFMID$(SP$, 7 ,1 )<= ""THENSP$=SP$+" .00" 
1670 PRINTTAB(20);""t""'" 
1680 IFV>FTHEN1790 
1690 IFV<FTHEN1720 
1799 PRINT:PRINT"{REV)PROFIT{OFF) »»»»> -

$";SPC(Y-LEN(SP$»;SP$ 
1719 GOT01749 
1729 PRINT:PRINT"{REV) \\\ {OFF) LOSS (REV)\ 

\\(OFF) > $";SPC(Y-LEN(SP$»;SP$ 
1739 GOSUB1359 
1740 PRINT" {DOWN}DO yOU WANT ANOTHER REPORT" 

1750 PRINT" (DOWN) {REV}Y{OFF}ES OR (REV}N{OFF 
OFFio"; 
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1769 GETSS$:IFSS$=""THEN1760 
1779 IFSS$="Y"THENPRINT"{CLEAR}{04 DOWN)":GO 

SUB1370 :GOSUB1340:CLR:POKE59468,14 
:GOT0169 

1780 IFSS$="N"THEN1899 
1790 PRINT"{CLEAR}{96 DOWN)":GOT01740 
1809 PRINT"{CLEAR){HOME)":END 
1810 REM*****PRINTER PRINT-OUT······ 
1829 PRINT" {CLEAR} {HOME){03 DOWN)POSITION PA 

PER AND HIT {REV)RETURN{OFF}" 
1830 GETVV$:IFVV$=""THEN1830 
1849 GOSUB1380 
1850 OPENl,4:0PEN2,4,1:OPEN3,4, 2 :0PEN4,4,4 
1869 PRINT '4 
1879 PRINTI 1,CHR$(147) 
1889 PRINTI1,TAB(39);"INCOME PROPERTY REPORT 

SC HEDULE ,: "; SN 
1899 PRINT'l,TAB(36);"FOR ";DDD 
1900 PRINTtl 
1910 PRINT,l,"TAXPAYER'S NAME: ";TN$ 
1929 PRINTI1,"SOCIAL SECURITY NUMBER: ";SSN$ 

1939 
1949 
1959 
1969 
1979 
1989 
1990 
2900 
2910 

2929 
2939 
2949 
2050 
2969 
2970 
2980 
2090 
2109 
2119 
2129 
2139 

2149 
2159 
2169 
2170 
2180 
2199 
2290 
2210 
2229 
2239 
2249 
22';;0 
2269 
2279 
2280 
2290 
2300 
2310 
2329 
2330 
2340 
2359 
2369 
2370 
2389 
2399 
2409 
2419 

PRINTtl 
PRINT'l,"TYPE OF PROPERTY: ";OP$ 
PRINTIl 
PRINT,l,"PROPERTY 
PRINTI1,TAB(19);" 
PRINTI1,TAB(19);" 
PRINT'l,TAB(10);" 

ADDRESS: "; PAS 
CITY: "; C$ 

STATE: "; S$ 
ZIP:";ZP 

PRINTl1 
G$=" AAAAAAAAAAAAAAAA 

PRINTI3,G$ 
PRINTI1,TAB(10)"INCOME" 
PRINTI1,TAB(19);" 'II'I'II" 
PRINTtl 

$9999 .99" 

PRINTI2,"RENTAL INCOME",CHR$(29) ,V 
PRINTl1 
FORH.=l T03 
IFEM(H)=9THEN2119 
PRINTI2,T$(H) ,CHR$(29 ),EM(H) 
NEXTH 
PRINTl1 
PRINTI1,TAB(49);"TOTAL INCOME $";V+BB 

PRINTIl 
PRINTI1,TAB(19) "EXPENSES" 
PRINTI1,TAB(19)"II'I'III" 
PRINTIl 
FORI=lT010 
IFN(I)=0THEN2210 
PRINTi2 ,P$ (I) ,CHR$ (29) ,N (I) 
NEXTI 
FORL=lT09 
IFA(L)=0THEN2259 
PRINTI2,II$(L) ,CHR$(29) , A( L) 
NEXTL 
PRINTII 
PRINTll,TAB(19);"REPAIRS" 
PRINTI1,TAB(19);"III'I"'" 
PRINTll 
FORK=lT06 
IFE(K)=9THEN2330 
PRINTI2,A$(K),CHR$(29),E(K) 
NEXTK 
FORC=lT09 
IFR(C)=9THEN2370 
PRINTI2,RA$(C),CHR$(29),R(C) 
NEXTC 
PRINTIl 
PRINTI1,TAB(49);"TOTAL EXPENSES = $";F 
PRINTIl 
PRINTI1,TAB(19);"MILEAGE & TRAVEL" 



THEY GAME OUT OF THE BLUE

OF THE WESTERN SKY

and it's up to you to stop them

FEATURING ARCADE ACTION

GRAPHICS AND SOUND

• ■ * * •

You.know those alien residents who look like blue jelio

and smell like a cow pasture on a .warm day? Well.

■they're up in arms about something and have declared

war! Their weapons are . Cyborg ships with their

•intelligent parts -.suspended inside. These Cyborgs

pods. You're armed with an

r unlimited supply of Guided Energy

Darts, but even when you blast

em, their doomsday missiles ;

come right at you! Good luck. ?
(You'll need it!)

usually found only on coin-operated video arcade

machines. These include advanced play levels,

running high score (with high score ' 'clear'

option), two player option, brilliant horizontal

APPLE VERSION ATARI VERSION
U.y Nat- Larimer

Assis.iec by SparKy Starks

48K DISK 529.95

TBS-8O VERSION

HE ARE OVERRUN

' 16K TAPE S19.9S 24K DISK S24.95

16K TAPE S19.95 3ZK DISK S24.95

* DIUISIOH OF SCO11 AD*MS IUC

BOX 3435. LONGWOOD FL 32750
(305) 862-6917 (QUESTIONS!

ORDER FROM YOUR FAVORITE DEALER
or CALL TOLL FREE (BOO) 327-717!

(ORDERS ONLY PLEASE I^S
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2420 PRINT*1,TAB(10);"################"

2430 PRINT#1

2440 REH******MILAGE COST AT LINE 650****"

2450 PRINT#2,M;" MILES 8 .21",CHR$(29),MM

2460 PRINT#1

2470 PRINT#2,"OTHER TRAVEL EXPENSE";CHR$(29)

,ET

2480 PRINT#1,CHR$(19)

2490 PRINT#1

2500 CLOSE1,4

2510 PRINT"{02 DOWNlDO YOU WANT ANOTHER HARD

COPY"

2520 PRINT"{DOWN}{REV}ENTER{OFF} 'V IF YOU '
DO OTHERWISE 'N1"

2530 GETSS$:IFSS$=""THEN2530

2540 IFSS$="Y"THEN1820

2550 GOTO1160

2560 END

Atari Notes

The Atari version has no provision for

hardcopy (output to printer). One reason

hardcopy is not included is because the type

of printer used by Atari owners may vary

from a 40-column printer such as the 820

or 822, to an 80-column one such as the 825

or the MX-80. To serve the greatest number

of users (including the many who don't own

a printer), the yearly report in lines 1810-

2510 is written for screen output. Some

changes would be necessary to route the

output to the printer (like changing PRINT

toLPRINT).

Program 2: Atari Version

96 DIM P*U0*15),K10),Y<100),TN*<3B>,SS

<30*9),IILNC9),T*<30)

95 DIM ft9),RA$<9*38>,RfiLN<SO,TT$<3*30>,

96 DIM Z<16>,OP$<20>

106 P*=" "•■P$<i50)=" ":

105 OPEN #1,4,0, "K"

107 FOR 1=8 TO 9 = ft<I)=0

I)* NEXT I'Z(10)=0=rK18)=8'FOR 1=0 TO 3
:ErKI>=0:NEXT I

108 FOR 1=0 TO 6'E(D=0 = NEXT I
110 GRAPHICS @:POSITION 13,0 = ? "IINCOTC
PROPERTY I"

120 ? "{DOWN>This prosram can be used to

r a"

138 ? "{TCWOraontMa cashflow report or"

140 ? "{DOWN}a aear end report for incom

e and"

158 ? "(DOHKtexpenses for taxes."
160 ? "{DOI*DEnter 111 for a monthly r&>

ort"

170 ? "(DOWK)Enter 121 for a yearly repo

rt"

188 ? n (2 DON} A month! a report does not
require"

190 ? "{DOWrOinfontiation that yearly r&>

orts<D0UN> require.":?
200 ? "Number?K2 LEFT}";=INPUT MY
226 IF MY=1 THEN 410

230 IF I1Y=2 THEN 250
240 ? »<UP> I INCORRECT DATA I CBELD":? °<U

P) {UP}":GOTO 290
256 GRAPHICS ^POSITION 13,0 = ? "ilNCOME
PROF'ERTYl"

REM ttU GENERAL IhRiT ****

270 ? "(DOWMMENTERI Schedule number"
288 INPUT SN

290 ? u0K)l4h0IENTERl Year"
300 IrfUT DOO

318 ? aCKJl*OIENTERl Taxpayer's name11
328 INPUT TN$

330 ? "{DOWhDlENTER! Social Security Nua
her"
340 INPUT SSN$

350 ? n (001*01 ENTER I Type of property"
360 INPUT 0P$

376 ? "{DOkKH ENTER 1 Property address"
386 INPUT PA$

390 ? "CKMOlENTERi CitaIl = IH>UT C$ = ? "I
ENTER I State (two letter)11; INPUT 3$

400 ? "1 ENTER I ZIP CODE" = INPUT ZIP

410 GOSUB 1348 = G0SUB 1298

430 ? "(DOWN}I ENTER I Expenses for repair

140 FOR 1=1 TO 19

456 ? PK 1*15-14,1*15);

468 IbPUT T-NCI)=T
478 GOSIB 1368

488 f-OT I

588 GOSUB 1348

510 REM nU PRCKRAh IhPUT FOR REPAIRS *

Vf.

528 ? "{DOWOIEMTERI Expenses for repair

530 FOR K=l TO 6

548 ? AKK*15-14iK*15);

55e imn t=eck)=t
568 U=U+E<K)

578 r£XT K
596 IF HV=1 THEN 666

608 REM *** MILEAGE & TRAUEL INPUT ***

610 GOSUB 1348 = ? nl3 DttWENTER Mi lease"

628 INPUT 11

638 GOSUB 1368 = ? n<2 DOW}ENTER other tr

avel expenses";

648 itarr et

658 rfl1=M'^8.21

m REM *** USER ItaJT FOR EXPENSES tU

678 GOSLB 1340 = ? "{DOUG lENTERi other ex
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2 420 PRINTI 1,TAB ( 1 0) ;" ltlttlttttlllltl " 
2 430 PRI NTIl 
24 40 RE M******MILAGE COST AT LI NE 650****" 
2 4 50 PRINT I2 ,M;" MI LES @ . 21 ",CHR$(29) ,MM 
2 4 60 PR I NTtl 
2 4 70 PRI NTI2 , "OTHER TRAVEL EXPEN SE "; CHR$ ( 29) 

, ET 
2480 PRI NTI1 , CHR$( 19) 
2 490 PRI NTIl 
25 0 0 CLOSE1 , 4 
2510 PRI NT " {02 DOWN)DO YO U WANT ANOTH ER HARD 

COPY" 
2520 PR I NT" (DOWN) (REV)ENTER(OFF) ' Y' IF YOU -

DO OTHERWI SE IN'" 
25 30 GETSS$ :IFSS$ ="" THEN2530 
2 540 IFSS$= "Y"THEN1 820 
2 550 GOTOl1 60 
2 56 0 END 

Atari Notes 
T he Ata ri version has no p rovisio n for 
hardcopy (OUlput to primer). O ne reaso n 
hardcopy is not included is because the ty pe 
o f p rimer used by Atari owners may va ry 
from a 40·column prim er such as the 820 
or 822, to an 80-column one such as the 825 
or the MX-80. To serve the greatest number 
o f users (including the many who don't own 
a printer), the yea rly report in lines 18 10-
25 10 is written for screen output. Some 
changes would be necessary to route the 
outpu t to the printer (like changing PRI NT 
to LPRI NT) . 

Program 2: Atari Version 

90 DIM P$( 10*15), l( 10), '( 100), TI-I$( 30), SS 
H$( 12),PA$(3e),C$( 15 ),S$(2 ),A$(6*15), Il$ 
(30*9), IILt-K9), 1$(30) 
95 DIM A(9),RA$( 9*30),M..N<9), TI$(3*3e), 
TILN< 3),81(3 ),N( 10 ),E( 6 ),R( 9) 
96 DI M Z( 10 )'(P$( 20 ) 
100 P$=" " :1'$(15£»=" ":F'$(2 )=P$:A$=P$ 
105 OPEN ltL4, 0, "K" 
107 FOR 1=0 TO 9:A(I>=0 :I·l(I>=0:R(I)=€I:Z( 
1)=0: HEXT I : Z( 10 )=0 :tt: 10)=0 : FOR 1=0 TO 3 
:m: I )=0:I'EXT I 
HIS FOR 1=0 TO 6:E( I )=€I:t-EXT I 
110 GRAPHICS 0: POSITION 13,0:? "I It-r:otE 
PROPERTYI" 
120 ? "{l)Q~ffi This pr091'am can be used fo 
r all 
130 ? u\TJO(offi,llont.hl::! cashflow !'ePot't. or" 

140 ? "{!)()l.tOa ~ar end report. for incOlll 
e and" 
150 ? "{I))(.tOexf>et'l5es for taxes . " 
160 ? U {[()I.I{)Enter 111 fO!' a mont.h 1 ~ rep 
ort" 
170 ? D {OOI.N} Enter 121 f O!' a ::!ear 1 ~ repo 

rt." 
100 ? D{2 ()].K}A monthl~ report. does not. 
re9uire" 

190 ? "{l)Q(offiinformat.ion that ~arl~ rep 
ort.s{rutl) re9uire . " :7 
200 7 "ltImbet'?l {2 LEFT)" ; : INPUT trl 
220 IF MY=1 Tf£N 410 
230 IF trI=2 Tf£N 250 
240 ? "(UP) I Ii'i-lJRRECT [J:lTA I {BELl)" :? "{U 
P} {UP}" : GOTO 200 
250 GRAPHICS 0:POSITION 13, 0: ? "IIt-r:QtE 
PROPERTY I " 
260 REM *m GEl'ERAL HPUT m:t. 
270 ? "{l)O(.tO I EHlER I Schedu 1 e number" 
200 IfPUT SH 
290 ? • (ooIW I ENTER I 'fear" 
300 I fPUT [((J 
310 ? • (OO~ I EHTER I T iL,{pa!<ler· I 5 name II 
320 I fPUT TN$ 
330 ? a {l)QWH} I EHlER I Soc i a 1 Secur i t.~ I'Un 
ber" 
340 I i'RJT SSN$ 
35tl ? "(OO(.tO I ENTER I T ~ of PrOPeI"t!<l" 
360 I fPUT (J>$ 
370 ? • (OOl..ffi I EHlER I Pr'OPert::! ad:!ress II 
300 I fPUT PA$ 
390 ? 'atl.tO I EHlER I Cit~" : UPUT C$ :? "I 
EHlER I State ( two let.ter )" ' UPUT S$ 

400 ? 'I Et-lTER I ZIP COCE" : IfPUT ZIP 
410 GOSUB 1340 :GOSlJB 1290 
430 ? • illffi.tO I EHlER I Expenses for repa i r 
5: 11 : 7 

140 Fffi 1=1 TO 10 
450 ? p$( 1*15-14,1*15 ) ; 
460 IfPUT T:N( 1)=T 
470 GOSUB 1360 
400 I·£XT I 
:al GOSUB 1340 
510 REM t *** PROGRAM II'PUT Fffi REPAIRS * 
** 520 ? II {l)(M{} I EHlER I E,'{Penses for repa I r· 
5: u :? 
530 Fffi K=1 TO 6 
540 ? A$( K:U5-14, K:i15 ); 
550 IfPUT T:E( K)=T 
560 U=U+E( K) 
570 I-£XT K 
590 IF tt{=1 Tf£N 660 
600 REM :;:U: I1ILEAGE {;. TRAIJEL ItPUT :m 
610 GOSLIB 1340 :? "(3 oaWENTER 11i 1 eage" 
, 
&."0 I fPUT M 
630 GOSUB 1360 ' ? • {2 ()].K) EHlER other tr 
ave 1 exPenses"; 
640 IfPUT ET 
650 ~tI=M*B . 21 
660 REM t** USER IHPUT Fffi EXPENSES :i** 
670 GOSlI3 1340 :? '(!))I..I{) I EHlER I other ex 
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:? "CTABKUp to nine)11

680 ? "OKMDENTER ITEM <RETURN> ttiOUNT
<RETURN>"

698 ? "tDOUNXENTERI <RETURN> when done"

708 FOR L=l TO 9

705 ? "ITEM";

710 INPUT T$=IF LBKT$) Tt£N II$<L#30-29
, ( L-1 >*38+LEN( T$) >=T$ =1IUK L M£NC T$ >
711 IF LEN<T$>=8 THEN 760

715 ? "AMOUNT";

720 INPUT T*ACLM*IF T=8 THEN 760
730 GOSUB 1360

740 TA=TA+A(L>

750 NEXT L

760 GOSUB 1360 = GOSUB 1350 = GOSUB 1340

770 REh %n USER IbPUT FOR REPAIRS X**
780 ? "(DOWN} (ENTER OTVER REPAIRS! (Up t

o 9)fl

796 ? "CDWOENTER ITEM <RETURN> ATOUNT
<RETURN>"

806 ? "tDCMDlENTERI <RETURN> uten done"

810 FOR C=l TO 9

815 ? "ITEM";

820 IWVT T$=IF LEN(T$> THEN RA$(C#30-29

,( C- 1>*3&+LEN( T$ »=T$ = RAUK C>=LENC T$ )
822 IF LEN<T$>=0 THEN 760
825 ? "AMOUNT";

830 INPUT T = R(C)=T = IF T=0 THEN 870
840 GOSUB 1360

850 TT=TT+R<C>

860 NEXT C

870 GOSIE 1360=GOSUB 1359 = GOSIS 1340

886 REM %%% LEER INCOME INPUT ***
890 IF MY=2 Tf€N 910

900 GOTO 926

918 ? "{DOWN)I ENTER I (Total I Yearly inco
me tor each irut"

920 ? "{DOWhOHow mana rental

EhfTERI Yearly

930 IF MY=1 THEN 958

940 ? "For

950 Itf*UT QQ

966 GOSUB 1340

976 IF HY=2 THEN ? u

rent";? :GOTO 998

988 ? " (DOWN)I ENTER I rtionthly rent"=?

990 FOR Y=l TO QQ

1006 ? "Rent from unit ";Y;

101@ IN>UT T=ZCY>T

1020 GOSUB 1360

1030 U=U+2<V)
1940 h€XT Y

1950 GOSUB 1356 = GOSUB 1340

I960 IF MY=1 ThEN 1170

1070 ? °<2 DO*I>Other income"

1080 ? "{DOWN) I ENTER I ITEM <RETURN> «10U
KT <RETURN>":? "(Up to 3)"

1098 ? flO)OWN} I ENTER I <RETURN> when done
u

1100 FOR H=l TO 3

1105 ? "ITEM";

1110 INPUT T$=IF LENCT$) THEN TT$(H*30-2
9X H-1M30+LENC T$ »=T$ = TTLNC H XENC T$ >
1111 IF LEN(T*)=0 THEN 1160
1115 ? "AMOUNT";

1120 IOTJT T;E1KH>=T: GOSUB 1360
1130 IF EIKH>=0 THEN 1168

1148 BB=BB+EHCH)
1150 hEXT H

1168 GOSUB 1350 = GOSIB 1340

1170 REM #*** OUTPUT AREA ***

1188 ? "{DOW> IEKTER111

1208 ? n<DOWN>lll for screen output"
1216 ? "<DOWN>I21 to end":?

1220 ? "Nuuber?it2 LEFT>";=INPUT H

1248 IF H=l AND MY=1 THEN 1468
1245 IF H=l AHD MY=2 THEN 1818

1250 IF H=2 ThEH 1800

1270 ? fl<UP>i INCORRECT DATA1 tKLL>"=? "i

UFO <UP>"=G0TO 1228
1286 REM ITEMS CAN BE CHANGED

1290 DATA GAS,aECTRIC,WATER,OIL,CLEANIN
G,TAXES, INSURANCE,GARCENING

1306 DATA RUBBISH, PEST CONTROL, CARPENTRY
, ELECTRICAL, PLU1BING, ROCFING, HAROUARE, MI
SC.

1310 RESTORE 12S« = F0R 1=1 TO 18 = READ T$ =

P$( 1*15-14, a-l>*15+LEN<T$»=T$: NEXT I
1329 FOR 1=1 TO 6 = READ T$ = A$( 1*15-14,(1-
i)*15+LEN<T$»=T$:h£XT I

1330 REM *** SUBROUTINES Wa

1340 GRf^HICS 0 = POSITION 13,0 = ? "MINCOft
PROPERTY I ll= RETURN

1^6 FO> AA=1 TO 190'NEXT AA = l^Tl^
1360 RETURN

1376 ? n{CLEAR}";;RETURN

1380 F=T2+U+TA+TT = RETURN

1390 REM tm SCREEN PRINTOUT ***

1468 GOSUB 1350 = GOSIB 1340

1430 Y=18 = iJA=U+BB = YY=18
1446 GOSUB 1380
1470 ? =?

1490 ? "UTILITIES: ",T2

152Q ? "REPAIRS= n,U

1536 ?

1540 ? "OTHER E>3:iENSES=lI,TA

1556 ? "OTHER REPAIRS:",TT
1596 ? "I

in=GGSUB 1350

1600 ? "TOTAL EXPENSES =$",F
1630 ? "TOTAL INCOME =$",UA

1640 S=U-F

1670 ?

1688 IF U>F THEN 1700

169Q IF IKF THEN 1720

28 

f>eI'l5es" ,? "{TASH I.J,> to nine)" 
680 ? "{DQI.t(}OOER ITEM <RETURN> ~ 
(RETlJRH) " 
690 ? A{DQt,ffi I ENTER I ( RETURN) ~ done" 

700 F~ L=l TO 9 
705 ? 'ITEM"; 
7Hl ItflUT T$ ' IF lEN(U ) Tiel II$(L:Gl-29 
,(L-l )*30+LEN<U»=T$, IILN<U=WK T$) 
711 IF LEH<T$)=0 THEN 768 
715 ? '~NT"; 
720 HI'UT T'A<U=T ' IF T=0 TI£N 760 
730 GOSUB 1360 
740 T~TA+A<U 
750 ~EXT L 
760 GOSUB 1360 , GOSUB 1350 ' GOSlIB 1340 
m REM *** USER INPUT F~ REPAIRS *** 
700 ? A{OO~ I ENTER OTIER REPAIRS I (UP t 
o 9)" 
790 ? A{[)()I.ffiOOER ITEM <RETURN ) ~ 
(RETURN)" 
800 ? U ([)()I.W I ENTER I <RETURN) iJ...en done" 

810 F~ C=l TO 9 
815 ? 'ITEM"; 
829 ItflUT 1$ ' IF LEN< U) TI£N RA$( C*30-29 
,( C-l )t30+LEN< U) )=1$ , R!UK C )=WI( 1$) 
822 IF LEH<T$)=0 THEN 768 
825 ? 'If'j)UtIT"; 
830 ItI'UT T'R<C)=T'IF T=0 Tl£N B70 
840 GOSUB 1360 
850 TT=TT+R<C ) 
860 hEXT C 
870 GOSUB 1360' GOSUB 1350 ' GOSUB 1340 
BB0 REM U* USER I HCOt-E I tf'UT *** 
890 IF MY=2 TI£N 910 
900 GOTO 920 
910 ? "{[)QI.lN) I ENTER I I Total I Yearl!;j inco 
illE! f or each \¥I it" 
920 ? "{ooOOHow ma.rl!;l rental I \¥Ii tsl" ,? 

930 IF MY=l Tl£N 950 
940 ? "For ";PA$ 
950 IWUT 00 
960 GOSU8 1340 
970 IF MY=2 Tf£H '? U ([J(JWN) I ENTER I Year l!;j 
rent" ,? ,GOTO 99€1 

900 ? "{Dowro I ENTER I ,'BO/"Ith l!;j rent"'? 
99€1 Fffi Y=l TO 00 
1000 ? "Rent from unit"; Y; 
1010 HI'UT T' Z(Y)=T 
1020 GOSUB 1360 
1030 l,.l=V+ Z(,1') 
1040 ~£XT '/ 
1050 GOSUB 1350 ' GOSU8 1340 
1060 IF MY=l Tf£H 1170 
1070 '? '{2 oo.tl)Other income" 
1080 ? 'IDC.tW I ENTER I ITEM ( RETURN> IrntJ 
NT <RETURH)":? "(UP to 3)" 
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1090 ? 'IDC.tW I ENTER I <RETURN> ~ done 
u 

1100 F~ H=1 TO 3 
1105 ? 'ITEM"; 
1110 HI'UT 1$, IF lEN(U) Tiel TT$(I-I*30-2 
9, ( 1+-1 )t30+LEN< 1$ ) )=1$ , TTLN< H )=WI( U ) 
1111 IF LEH< U >=II THEN 1160 
1115 ? '~"; 
1120 I tI'UT T' EM< H )= T 'G0SU3 1360 
1130 I F EM< H >=II TI£H 1160 
1140 BB=BB+EM< H ) 
1150~EXTH 
1160 GOSUB 1350' GOSlB 1340 
1170 REM **** OOTPUT ~A :m 
1180 ? '([)(j.I{) I ENTER I" 
1200 '? '{I)(l.tO 111 for screen outPut" 
1210 ? ' (OO..I{) 121 to end" ,? 
1220 '? 'tulIber?l {2 LEFT}"; , IHPUT H 
1240 IF H=1 IN) MY=l TI£N 1400 
1245 IF H=1 IN) MY=2 Tiel 1810 
1250 IF H=2 Tf£H 1800 
1270 ? '{UP) I IHCORRECT OOTAHBELl)",? "{ 
UP) {UP) " ,mTO 1220 
1280 REM IT81S ~ BE CWK.EO 
1290 OOTA GAS,ELECTRIC,WATER,OIL, CLEANIH 
G,TAXES,IHSURANCE,GARDENING 

1300 OOTA RlB3ISH,PEST CGITROLCMEHTRY 
,ELECTRICAL,Pl~1BIHG,ROOFING,HAROWARE,MI 
sc. 
1310 RESTORE 1290' F~ 1=1 TO Hi 'REro U ' 
P$( 1*15-14,( 1-1 >*15+LEH<T$»=1$'NEXT I 
1320 Fffi 1=1 TO 6'REAO T$'A$(I*15-14,(I-
1):U5+LEH<U»=TNEXT I 
1330 REM *** SlJlROUTIHES :m 
1340 GRAPHICS 0'POSITI(}I 13,0:? nlit-COt'E 

PROPERTY I" 'RETURN 
1350 Fffi AA=l TO 10€HEXT ~ ' RETIJRN 
1360 RETURN 
1370 ? n {CLEAR} " ; ,RETURN 
1380 F=T2+U+TA+TT :RETURN 
1390 REM :~m SCREEI~ PRINTOUT m 
1400 GOSU8 1350' GOSUB 1340 
1430 V=10"JA=lJ+BB ' YY=lS 
1440 GOSUB 1380 
1470 ? ,? 
1490 ? 'UTILITIES ' ", T2 
1520 ? "REPAIRS, n, U 
1530 ? 

1540 ? 'OTHER ~ES''', TA 
1550 ? "OTHER REPAIRS''', n 
1590 ? U I 

In ' GOSUB 1350 
1600 ? 'TOTAL ~ES =$", F 
1630 ? "TOTAL IHCO"E =$", UA 
1640 S=V-F 
1670 ? 
1600 IF V)F TI£N 1700 
1690 IF V<F TI£N 172e 
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1708 ? "PROFIT »»»» $"jS

1716 GOTO 1740

1726 ? "LOSS »»»»» $U;S

1730 GOSUB 1356

1748 ? "Do you want anotl^er report"

1758 ? MYles or lHlo?"i=PGKE 764,255
1768 K=PEEKC764>=IF K=255 THEN 1760

1765 POKE 764,255

1776 IF K=43 THEN ? «{CLEAR) <A DOWN}"; GO

SUB 1370=GOSUB 1348 •• GOTO 160

1780 IF K=35 THEN 1880

1790 ? "{CLEARK6 DQfcfrO"=GQTO 1740

1800 GRAPHICS B^ETO

1810 REM tU YEARLY REPORT ***

1829 ?

PORT"

1830

1840

1856

«XEfiR> INCOME PROPERTY RE

? *

? "Taxpayer's name:

? "Social Security #

TN*

I860 ? "Type of property
1870 ? "Property Address ■ ;PA$

C$

S$

ZIP

1880 ? ■ CITY

1890 ? B STATE
1900 ? B ZIP

2809 ?

2620 POKE 85,17;? "

2030 ? = ?

2843 ? "Rental Income"> ■■ POKE 85,32 = ? "*"

;U

2050 FOR H=l TO 3

2066 IF EtKH)=0 1W\ 2110

2180 ? TT*<H*30-29iCH-l)*30+TTLKCH»i=PO

KE 85,33 = ? 'T'iEMCH)

2110 b€XT H

2120 ?

2130 ? "TOTAL INCOT€ = $"=-U+BB

2140 ? :? "I PRESS ANY KEY TO CONTINUE!"

;=GET #1,A = ? "tCLEJ^}11

2150 POKE 85,16 = ? "|EXPENSES I"

2170 ?

2180 FOR 1=1 TO 10

2196 IF HCI )=S THEN '2210

2208 ? P*( 1*15-14,1*15);'POKE 85,33 = ? n$

";MCI>
2210 NEXT I

2228 FOR L=i TO 9

2230 IF A<L>=0 Th£N 2250

2240 ? II$<U30-29,a-l)*30+IILNCL)>;:PO
KE 85,33=? "$"jA(L)
2250 h€XT L

2260 ? =? "I PRESS ANY KEY TO CONTINLEI"
;=GET #1,A

2270 ? "{CLEAR}";:POKE 85,16 = ? "(REPAIRS
I"

2290 ?

2308 FOR K=l TO 6

2318 IF E<K)=0 Tt£N 23^1

2320 ? AKK*15-14,K*15);:P0KE 85,33"-? "$

K

2346 FCft Ol TO 9
2350 IF R(C>=0 THEN 2370
2360 ? RA$<C*30-29,<C-1)*30+RALN(C));=PO

KE 85,33:? »$»iRCC)
2370 ten- c

2386 ?
2390 ? "TOTAL EXPENSES = *niF
2400 ? ■? "I Pf^SS AW KEY TO CONTINLEI"

2410 ? H<CLEftR>ll=POKE 85,11:? "Mileage a

nd Travel"

2420 ?

2448 RBI VPi- MILEAGE COST AT LINE 650 **

%

2458 ? Hi" Miles G .21 = $";m

2460 ?
2470 ? "Other travel expense: $";ET

2480 ? :?
2490 ? :? "I PRESS AHY KEY TO COiTINUEl"
;=GET #1,A
2510 GOTO 1168

Using your computer

in an interesting

application?

Write it up for

other COMPUTE!

readers to use.

Scotch Diskettes
Rely on Scotch" diskettes to keep your valu

able data safe. Dependable Scotch diskettes

aretested ano1 guaranteed error-free. The low

abrasivity saves your read/write heads.

They're compatible with most diskette drives.

(800)235-4137

Dialer inquiries

invited

PACIFIC
EXCHANGES
100 Foothill Blvd.
San Luis Obispo. CA

93401. In Cal. call

1800) 592-5935 or

(8051543-1037
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1700 ? "PROFIT »»»» $";S 
1710 GOTD 1740 
1m ? 'LOSS »»»)>» $";S 
1730 GOSlB 1350 
1740 ? '00 ~ want another report" 
1750? 'lYles or IHlo1";,PO<E 764,255 
17613 K =PEEK ( 764 ) , IF K =255 TI£H 1760 
1765 PO<E 764,255 
1m IF K=43 TI£H 1 "{CL~}{4 OO~" ,GO 
SIll 1370 ' GOSUB 1340' GOTD 160 
1780 IF K=35 TI£H 1890 

1790 1 '(CLEI*}{6 OCJI.I{)'" GOTO 1740 
1800 GRAPHICS 0'00 
1810 REM *** ~L Y REPORT m 
1820 ? '(ClEAR) IHCCt'E PROPERTY RE 
PCRT" 
1830 ? ' Schedule4" ;SH'? 
1840 1 'Taxpa~r 's name' ";TH$ 
1850 ? 'Social Securit~ # ";SSN$ '1 
1860 1 'T!<Ipe of PrOPert~ , ";IY$ '? 
1870 ? 'Pt'OPert!<l Mress ' "; PA$ 
1880 ? ' CITY";C$ 
1890 ? ' STATE' ";S$ 
1900 ? • ZIP , "; ZIP 
2000 ? 
2020 PO<E 85,17 '? "lit-lXtE I" 
2030 ? '7 
204e 7 "Rental IncOll',e"; 'PO<E 85,32'? "$" 
;U 
2e50 F~ H=1 TO 3 
2060 IF EtKH)=0 THaI 21113 
2100 ? TT$(H*30-29, (H-I )*30+TTLH<H»; ,po 
KE 85,33'? "$" ;EJ1(H) 
2110 I£(T H 
21<''0 ~, 

2130 7 'TOTAL Itt.lJI1E = $"; U+BB 
2140 l' ,? "I PRESS ANY KEY TO CONTHUEI U 

; 'GET #LA '? "{CLEAR}" 
2150 PIl<E 85,16 '? "IEXPENSESI" 
2170 ? 
2180 F~ 1=1 TO Ie 
2190 IF H< 1)=0 TI£H 22113 
2200 l' 1'$( UI5-14, ItI5); 'PIl<E 85, 33,1 "$ 
";H<I) 
2210 I£(T I 
2220 F~ L=1 TO 9 
2230 IF A<L)=0 TI£H 2250 
2240 l' 1I$(L.*3&-29,(L-1)t30+IILH<L»; ,po 
KE 85,33'( "$" ;A<U 
22S0 I'£XT L 
2260 l' ,? "I PRESS AHY KEY TO COO HUE I " 
; 'GET #LA 
2270 ? " {CLEI*} " ; ' POKE 85,16 '? "IREPAIRS 
I" 
2290 l' 
2300 F~ K=l TO 6 
2310 IF E( K)=0 TI£H 2330 
2320 ? A$(K:t:15-14,K*15); 'PIl<E 85,33'1 "$ 

COMPUTII 

U ;E(K) 
2330 I£(T K 
2340 F~ C=1 TO 9 
2350 IF R<C>=0 TI£H 2370 
23613 ? RA$( 000-29,( C-l )*30+RALH< C); ,po 
KE 85, 33 ,? "$"; R< C ) 
2370 !-EXT C 
2380 1 
2390 ? 'TOTAL EXPENSES = $"; F 
2400 ( ,? "I PRESS ANY KEY TO CONT I tIE I " 
; 'ILT #l,A 
2410 ? '(ClEAR)" ,POKE 85,11 ,? "Mi leage a 
nd Travel" 
2420 ? 
2440 REM m t1ILEAGE COST AT LIHE 650 ** 
* 2450 ? M;" Miles @ .21 ' $";\11 
2460 ? 
2470 ? "other travel expense ' $";ET 
2480 7 ,? 
2490 ? '1 "I PRESS Atl'l' KEY TO COO I tIE I " 
; 'ILT #l,A 
2510 GOTO 1160 

Using yOur computer 
in an interesting 

application? 
Write it up for 

other COMPUTE! 
readers to use. 

(800)235-4137 
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This strategy game will run as presented on any Commo

dore computer. A version for the Atari is included sepa

rately. The Commodore version will also run on an Apple

with the changes noted at (he end of the article. Originally

written for the VIC, it has no sound effects (to save

memory). These were added to the Atari Version.

Outpost
Tim Parker

Kanato, Ontario

The object of Outpost is to survive. You are placed

in an immovable outpost, armed with torpedoes,

main and secondary energy armaments, and a

targeting computer. Your opponents come in

three sizes, labelled SML (small), MDM (medium)

and HVY (heavy). Their objective is to overrun

you, or destroy you by knocking out your arma

ments, computer, or energy supply.

When RUN, the screen gives you quite a lot of

information. Your status is displayed to the right

center, where values for ENGY (energy), COMP

(computer), MAIN (main armament), SECN (sec

ondary armament), TORP (torpedoes), and VP

(victory points) are displayed. Energy is rated from

zero to ninety-nine. If the energy drops to zero,

you lose the game. Computer efficiency, and both

main and secondary armaments, are rated as a

percentage of capability. Ninety-nine is maximum.

If the computer falls to zero, you have lost all

defensive capabilities, and lose the game. If either

or both armaments fall to zero, they cannot be

fired until recharged by a supply ship. Five tor

pedoes are supplied at the beginning of the game.

A maximum of nine can be stored in the outpost at

any time. Victory Points is your score. For each

light enemy ship destroyed, one victory point is

awarded; similarly, two for medium, and three for

heavy ships.

The top of the screen shows the enemy. Up to

four are active at a time. Each enemy ship is refer

enced by a number on the "radar screen" at center

left. The index above gives the DIST (distance),

PROB (hit probability), and ENGY (energy) of the

enemy. The hit probability is a function of both

enemy distance and your computer efficiency. If

enemy energy falls to zero it is destroyed, and

victory points are awarded.

When playing, the computer will give you a

"Weapon" prompt. This requires an input of T(or-

pedo), M(ain), or S(econdary) for the different

weapons. C can be entered to recharge your bat

teries, and the energy of the outpost will increase

when employed, to a maximum of 99. If a weapon

is being fired, the prompt "TARGET NO" appears,

requiring a value of one to four, depending on the
enemy number.

After your turn, the computer will move some

of the enemy ships, and some will fire at you. They

have a hit probability that is a function of their

energy. Damage to energy, computer, or arma

ments may result.

Occasionally, a supply ship wanders onto the

screen. This is shown by a white "S". If it reaches

you successfully, it recharges energy, main and

secondary armaments to full power, and adds up

to five torpedoes. Since a maximum of nine can be

held at one time, any extras are lost. Note that the

supply ship does not recharge your computer. The

supply ships can be destroyed if an enemy lands on
top of them.

As might be expected, a hit on an enemy ship

will decrease its energy. The amount of damage

done is proportional to the type of enemy ship; the

heavy ships are harder to destroy than mediums

and lights. The type of weapon fired also affects

damage. On an efficiency scale, torpedoes, main

and secondary armament are approximately 9:6:4

in damage ratios. A few trial games quickly gives a

feel for this.

High scores are not always easy to get. If a

score of twenty is achieved, you are very good.

Forty is excellent. Sixty is almost impossible, unless

you're extremely lucky.

Strategy

The light ships are the most easily destroyed, but

they do the least damage to you. If a heavy ship

appears, try to get it fast. If an enemy gets within

two moves of you, hit it hard. If it lands on you,

you are destroyed. Also, protect your supply ships.

They are needed and they are easily destroyed by

the enemy.

As the computer efficiency rating drops, the

hit probability also drops. With low computer

values, you'll find that you have to wait for the

enemy to get close before wasting shots. Torpedoes

shouldn't be wasted, especially on low probability

shots. If you get a few enemy ships on the screen at

once, pick them off one at a time if possible to try

and avoid concentrated fire. If you have four

heavy ships bearing clown on you, it's wisest to

panic. If no enemy ships are on the screen, charge

your batteries.

The

The

lines

Program

program is

0-999

1000-1999

2000-2999

3000-3999

divided into several blocks;

Control section

Screen display

Refuel routine

Enemy movement
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This strategy game will run as presented on any Commo­
dore colII/JUler. A version Jar Ihe Alm-i is included sepa­
rei/ely. The COIIIII/odore version will also nin on all A/JPle 
wilh IfI., cha.nges noted alllU! I'I1ri oJthe m·ticle. Origill.ally 
wnlien JO,· lhe VIC, il has no sound eJJecls (10 save 
memory). These were added to Ihe Alm-i Version. 

Outpost 
Tim Porker 
Konoto, Ontario 

The object o f Outpost is to survive. You are placed 
in an immovable outpost, a rmed with torpedoes, 
main and secondary energy armaments, and a 
targeting compute r. Your opponems come in 
three sizes, labelled SML (s mall), MDI"I (medium) 
and HVY (heavy) . Their objective is to overrun 
you, or destroy you by knocking out your arma­
ments , computer, or energy supply. 

When R N, the screen gives you quite a lot of 
information. Yo ur status is displayed to the rig ht 
cemer, where values for ENGY (ene rgy), COMP 
(computer) , MAl T (main armament), SECN (sec­
ondary a rmamem ), TORI' (torpedoes), and VI' 
(victo ry points) are displayed. Energy is rated from 
ze ro to ninety-nine. If the energy drops to zero, 
you lose the game. Computer e fficiency, and both 
main and secondary armaments , are rated as a 
percentage of capability. Tinety-nine is maxi mum. 

If the computer falls to ze ro, you have lost a ll 
de fensive capabilities, and lose the game. I f e ither 
or both armaments fall to zero, they cannot be 
fired until recharged by a suppl y ship. Five tor­
pedoes are suppli ed at the beginning of the game. 
A maximum of nine can be stored in the o utpost at 
any time. Victor y Points is your score. For each 
light enem y ship destroyed, one victory point is 
awarded ; similarly, two for medium , and three for 
heavy ships. 

The top of the screen shows the enemy. Up to 
fo ur are active at a time. Each enemy ship is refer­
enced by a number on the "radar screen" at center 
left. The index above gives the DIST (distance), 
PROB (h it probability), and ENGY (energy) o f the 
enemy. The hit probability is a function of both 
enemy distance and your computer effiCIency. If 
enemy energy falls to zero it is destroyed, and 
victory points are awarded . .. 

When playing, the computer WIll gIve you a 
"Weapon" prompt. This requires an input ofT(or­
pedo), M(ain) , or S(econdary) for the dIfferent 
weapons. C can be entered to recharge y,?ur bat­
teries , and the energy of the outpost WIll mcrease 

when employed , to a maximum of99. If a weapon 
is being fired, the prompt "TARGET I 0" appears, 
requiring a value o f one to four , depending on the 
enemy number. 

Afte r your turn , the computer will move some 
o f the enemy ships, and some will fire at you. They 
have a hit probability that is a function o f their 
ene rgy. Damage to energy, compute r, or a rma­
ments may result. 

Occasionally, a supply ship wanders onto the 
screen. Th is is shown by a white "S". Ifit reaches 
you successfully, it recha rges energy, main and 
secondary armaments to full power, and adds up 
to fi ve torpedoes. Since a maximum of nine can be 
held at one time, any ex tras are lost. Note that the 
suppl y ship does not recharge your computer. The 
supply ships can be destroyed if an enemy lands on 
to p of them. 

As might be expected, a hit on an enemy ship 
will decrease its energy. The amount of damage 
done is proportional to the type of enemy ship; the 
heavy ships are harder to destroy than mediums 
and li ghts. The type of weapon fired a lso affects 
damage. On an e ffi ciency scale, torpedoes, main 
and secondary armament a re approximately 9:6:4 
in damage ratios . A few trial games quickl y gives a 
feel for this. 

High scores are not always easy to get. 1 f a 
score of twenty is achieved , you are very good. 
Forty is excellent. Sixty is a lmost impossible, unless 
you're extremely lucky. 

Strategy 
The light ships are the most easil y destroyed, but 
they do the least damage to you. I f a heavy ship 
appears , try to get it fast. if an enemy gets within 
twO moves of you , hit it hard. Ifit lands on you, 
you are destroyed. Also , protect your supply sh ips. 
They are needed and they are easil y destroyed by 
the enemy. 

As the computer e ffi ciency rating d ro ps, the 
hit probability also drops. With low computer 
values, you' ll find that you have to wait for the 
enem y to get close before wasting shots. Torpedoes 
shou ldn 't be wasted, espec ially on low probability 
shots. If you get a few enemy ships on the screen at 
once, pick them off o ne at a time if possible to try 
and avoid concentrated fire . if you have four 
heavy ships bearing down on you, it's wisest to 
panic. Ifno enemy ships are on the screen, charge 
your batteries. 

The Program 
The program is divided imo several blocks: 

lines 0-999 Control section 
1000-1999 Screen display 
2000.2999 Refuel routine 
3000-3999 Enemy movement 



Cavalier is looking for your original programs. You get the highest royalties and the best national exposure, plus a
team of experts that'll smooth out those rough edges to make your program even better.

Your program is thoroughly tested before its packaged, and pre-tested in selected U.S. markets. We're currently seeking programs in:
Apple, IBM. Intellevislon, Atari, Atari VCS. TRS-80. and Odyssey 2.

All Cavalier programs have reached the "Top Thirty" charts — now what about yours? Call or write today for your
FREE "Programmer's Kit" with complete information including stock options.

Cavalier, the company that cares. r = ~=T ~:^s=i rul!-tirne.. part-time author inquiries

C -s- V & 1 i^ e O Rfl =
COBPOBAIION

P. O. BOX 2O32 - DEL MAR, CA 92OI4 - (714) 755-8143

IBM IS a tfArtemark o( Intern*™™: B^i^e>>. Mvichii**

fnirllfvi^on is * iimWiViK ot \1ancl



SUNRISE

SOFTWARE

LEADER IN DISCOUNT SOFTWARE - 18-30% OFF

ATARI
Aclion Quest D 13.95
Adventures 1-12 ea T 15.95

AdventureonaBoat D 19.95
AN Baba& Forty Thieves D 26.35
Angle Worms T 12.00

Andromeda D 31.96

Assembler Editor C "17.95

Asteroids C 35.95

Bishops Square D 23.95

Black Forest D 19.95
B-l Nuclear Bomber T 13.00

Bug Attack D,T 23-95

Centipede C 35.95
CharacterGeneralor D 15.95

Conflict 2500 T 13.00

Compu-Read D,T 15.95

Compu-MathlFracliona D,T 15.95

Compu-MathJDecimals D.T 15.95
Crush, Crumble & Chomp D.T 23.95
CrossNre O.T 23.95

Datestones of Ryn D.T 15.95

Deflection T 11.95

Dung Beetle D 23.95

Empire o( Overmind D 28 00
Entertainer Kit C 95.00

Fastgammon T 15,95

For! Defiance T 16.00
Frogger D 27.95

Galactic Empire T 15.95
Galactic Trader T 15.95

Ghost Hunter D,T 16.78

Ghostly Manor D 19.95

HI-RES Mission Asteroid D 19.95

Hl-RES Wiz & Princess D 26.35
Invasion Orion D,T 19.95

Jawbreaker D 23.95

Kayos D,T 27.95

K-Razy Shootout C 39.95
Lisplnterperter D 120.00

Lords ol Karma T 16.00

Lunar Lander T 12.00

Match Racers D 23.96

Missle Command C 35.95

Mountain Shool T 12.00
Mousuattach D 27.95

Next Step D 31.95
No. All. Convoy Raider T 13.00
Nukewar T 13.00

Pac Man C 35.95

Pathfinder D 27.95

Planet Miners T 13.00

Pool 1.5 D 27.95

Programmer Kit C 63.88

Q.S. Forth D 63.96

Raster Blaster D 23.95

Rear Guard T 15.95

Rescue at Rigel D,T 23.95
Ricochet D,T 15.95
Shattered Alllancn D 31.95

Softporn Adventure D 23.95

Space Invaders C 35.95
Starbase Hyperion D 18.35

Star Raiders C 39.95
StarWarriors D,T 31.95

Sunday Golf T 13.00

Tanktics D 23.20
Temple of Apshal D,T 31.95
Threshold D 31.95
3D Tic-TacToe T 15.95
3D Supergraphics D,T 31.95
Treasure Quest T 15.95
VersaWriter Tablet A 240.00

Visicaic D 200.00
Warlocks Revenge D 28.00

PET/VIC-20

UNITED MICROWARE

Amok T 15.15

Alien Blitz T 19.95

Blasioids T 15.15
Breakout T 12.00
Carom T 12.00
Dragon Ma?e T 13.55
Gobbler T 19.95

Invader Fall T 17.55

Laser War T 15.15
Long Division T 13.55

Meteor Run C 47 95

Raceway T 12 00

Robot Blasters C 31 95
Skymath T 12.00

Space Division T 12 00
Spiders ol Mars c 47 95
Super Hangman T 15.15

Stars Wars T 1355
3D Maze T 1200
ViCalc T 11.95

ViCat T 19.95

ViCheck T 19 95

VtTerm A T 15 95

RS232 Board A 39.95

3K Carlrldge A 31.95

8K Cartridge A 71.95

Others

B-1 Bomber T 13.00

Computer Acquire T 16.00
Computer Stocks & Bonds T 13.00
Conflict 2500 T 13.00
Conquest D 180.00
Dragons Eye T 15.96

Guns of Fort Detiance T 16.00
Midway Campaign T 13 00

N.A. Convoy Raider T 13,00

Plane! Miners T 13.00
Thinker D 396.00

• •••••••••

BONUS
•••••*••••

PAC MAN

FOR ONLY $30.00

with

ANY ORDER OVER

* $150!

•••••*••••

D-Disk, CCartridge, AAccessory, T-Cassette

24 HOURS A DAY

7 DAYS A WEEK

ORDER TOLL FREE

800-854-0561 EXT.812

800-432-7257 (CALIF.)

WO HASSLE!

GUARANTEED

REPLACEMENT POLICY

We take MASTERCARD or VISA.

(Include card # and expiration mmm

date.) California residents add VISA
6% tax.Include $2.00 lor postage. ^^^
Prices subject to change.

Pe
RIGHT on your own

MICROCOMPUTER

pe
RIGHT is a complete

course of 22 typing pro

grams.

Pe
RIGHT has easy directions.

The beginner will find all

necessary instructions dis

played on the screen, but

there is extensive docu

mentation for the pro

grammer who wishes to

make adaptations.

e
RIGHT is varied to keep

your interest. You will be

typing hundreds of real

words, not just random

letter drills. Your spelling

and writing skills will

improve. There are even

five games!

ivpe
RIGHT emphasizes accu

racy first, then speed.

pe
RIGHT computes words

per minute the official way.

(Errors are subtracted.]

lYPC
RIGHT is a fantastic edu

cational value at less than

S2 per program.

BARRON ENTERPRISES

714 Willow Glen Road

Santa Barbara, CA 93105

(805) 687-5873

S29.95 PET(8K)

+ $150 shipping &

6% CA tax

□ cassette □ diskette

SUNRISE 
SOFTWARE 

LEADER IN DISCOUNT SOFTWARE - 18 · 30% OFF 

ATARI 
Action Quesl ........• . ............ 0 
Adventvres 1· 12 ea .... . ......... T 
Adventure on a Boal. . ... .. . ....... 0 
Ali Saba & FOlly Thieves 0 
Angle Worms .....•..........•...•.. T 
Andromeda ....•...•.•..•..•......•. D 
Assembler Editor ..........•......•. C 
Asteroids ...............•........... C 
Bishops Square ............. . ....... 0 
Black Forest . ... ... . . . .......... 0 
B·1 Nuclear Bomber . .... . ... . . T 
Bug Attack.. .......... ... D,T 
Centipede ... .... . ... .... . ... C 
Character Generator ................ 0 
Conflict 2500 ....•..............•.... T 
Compu·Aead ...................... D,T 
Compu·MathiFraCl lons ......•....• D,T 
Compu·Mal htOeclmals ..•......... D,T 
Crush, Crumble & Chomp , .• , ...... D,T 
Crossl ire ......•• , ................ D,T 
Datestones 01 Ayn ................. D,T 
Dellection ... ..... .... .. ........... T 
DunQ BeeUe ... . ..... .......... ..... 0 
EmpIre of Overmlnd ................. 0 
Entertainer Kit .............. ... ..... C 
Fastgammon ..•..• , ..•• , ..•......... T 
Fort Defiance ....................... T 
Frogger ............................ 0 
Galactic Empire ..................... T 
Galactic Trader. ..................... T 
Ghost Hunter ...... ......... ...... D,T 
Ghostly Manor ...................... 0 
HI·AES Mission Asteroid .. . .. 0 
HI·AES Wiz & Princess ......... ..... 0 
Invasion Orion .................... D,T 
J.wbreaker .•..... . ......•....•..... 0 

~~~:"'Sho(jtoui ::::'-:'-'-::'-:'-:'-'-'-: .~ .~ 
lisp Interperter ............... ..... . 0 
Lords 01 Karma........ .. . . .. . . T 
Lunar lander. ... .......... . . .... T 
Malch Aacers ............. ..... ..... 0 
Missle Command ... ................ C 
Mountain 51"1001 ..................... T 
Mouseatlach •.•• , •• , •.............. D 
NexIStep .•.........•..•........•... D 
No. Atl. Convoy Raider ....•....•.•... T 
Nukewar .•....•..........•.......... T 
Pac Man .....•....... . ....•......... C 
Pathfinder .....•..•.........•.•..... 0 
Planet Miners .•..•.........•..•..... T 
Pool 1.5 . . . ...........•.... . ... 0 
Programmer Kit .......• • .. . . . .. . .... C 
C.S. Forth .. . ....... , •• •. ........... 0 
Au tar BI.slar ................. .... . D 
Rear Guard .. •........... .. ..• . ..•.. . T 
Rescue at Rigel ................... O,T 
Rlcochel. .............. .......... . O,T 
Shattered Alliance . .. ....... . •.. 0 
Sohpom Adventure .... .. . ......... D 
Space Invaders ........... .. . ....... C 
Starbase Hypetion .. ... ... ... . ..... 0 
Star Raiders .....•......... ......•. . C 
SlarWarrlors ........•.....•....... D,T 

¥~:I~~:~~f.-:.-.-.-:.-::.-::.-:::::::.-.-.-:: ~ 
Temple of Apshal. ••••.......•..... D,T 
Threshold ......••.••.•............. 0 
30 Tic·Tac·Toe .... . ............ . .... T 
30Supergraphlcs ...... ........ ... O,T 
Treasure Cuest ....... . . ... ... . ..... T 
VersaWrllerTablet ..... . . . . . . A 
Vlslcalc ..... .......... .. . . . .. . 0 
Warlocks Revenge ... ..• . . .. 0 

13.95 
15.95 
19.95 
" .35 
12.00 
31.96 
47.95 
35.95 
23.95 
19.95 
13.00 
23.95 
35.95 
15.95 
13.00 
15.95 
15.95 
15.95 
23.95 
23.95 
15.95 
11 .95 
23.95 
28.00 
95.00 
15.95 
16.00 
27.95 
15.95 
15.95 
16.78 
19.95 
19.95 
" .35 
19.95 
23.95 
27.95 
39.95 

120.00 
16.00 
12.00 
23.96 
35.95 
12.00 
27.95 
31 .95 
13.00 
13.00 
35.95 
27.95 
'3.00 
27.95 
63.88 
63.96 
23.95 
15.95 
23.95 
15.95 
31 .95 
23.95 
35.95 
18.35 
39.95 
31 .95 
13.00 
23.20 
31 .95 
31 .95 
15.95 
3 1.95 
15.95 

240.00 
200.00 

28.00 

PET IVIC·20 
UNITED MICROWARE 

Amok .........................•..•.. T 
Alien Blitz ...•..........••....••..... T 
8 1aslolds ...•..•..•......••......... T 
Breakout ...•............... . ....... T 
Carom ........................... T 

g~a~b~~r~~:: ::: ::: : ::::: : ::::: ::: :: + 
Invader Fait ......... ... .. , •.. . .... T 
l aserWar .. ............... ... T 
l ong Division ............. , ......... T 
Meleor Run ... ...•... , ..........•... C 
Raceway ...................•.•...... T 
Robot Blaslers ...•........•......... C 
Skymalh .........•......... , ....•... T 
Space Division ............•........• T 
Spiders of Mar • ...............•..... C 
Super Hangman ........... " .. . ..... T 
Stars Wars . . .. . .. T 
30 Maze .. ............. .. .... T 
Vlcalc ............................ T 
VICal .... ........ ............. .. . T 
VICheck . ....... ... ... ..... . . ... T 
VITermA ............................ T 
AS232 Board ..... ........ . ........ A 
3K Cartridge ...... "............ .. A 
8K cartridge ...... A 

Olhers 

15.15 
19.95 
15.15 
12.00 
12.00 
13.55 
19.95 
17 .55 
15.15 
13.55 
47.95 
12.00 
31 95 
1200 
12 00 
47 95 
15 15 
1355 
12.00 
1195 
1995 
19.95 
15.95 
'39.95 
31 .95 
71 .95 

B·' Bomber ....... .............. T 13.00 
Computer Acquire ................... T 16.00 
Computer Stocks 3. Bonds ........... T 13.00 
ConlJlct 2500 ...•.....•.•.........•.• T 13.00 
Conquest ......•........•........... D 180.00 
Dragons Eye ...... .................. T 15.96 
Guns of Fort Defiance . . ............. T 16.00 
MldwayCampaign. . .. T 13.00 
N.A. Convoy Raider .... . .. T 13.00 
Planet Miners . . . T 13.00 
Thinker ................ . D 396.00 

********** 
BONUS 

********** 
PAC MAN 

FOR ONLY $30.00 

with 
ANY ORDER OVER 

• $150! 

********** 
D·Dlsk, C·C8r'tidg~, A·Accessory, T·Cass.Ue 

24 HOURS A DAY 
7 DAYS A WEEK 

ORDER TOLL FREE 
800 · 854·0561 EXT. 812 
800·432·7257 (CALIF.) 

NO HASSLE! 
GUARANTEED 

REPLACEMENT POLICY 

• We lake MASTERCARD or VISA. 
(Include card ' and expiration 
dale.) Calilorn ia residents add 
6% tax. Include $2.00 for postage. 
Prices subject to change. 

lVPe 
RIGA!" on your own 

MICROCOMPUTER 

lYPe 
RIGR" is a complete 

course of 22lyping pro­
grams. 

lYPe 
RIGR" has easy directions. 

The beginner will find all 
necessary inslruclions dis· 
p layed on the screen, bul 
there is exlensive d ocu· 
mentation for the pro· 
grammer who wishes 10 
make adaptalions. 

lYPe 
RIGR" is varied to keep 

your interest. You will be 
Iyping hundreds of real 
words, nol jusl random 
letter dri lls . Your spelling 
and writing skil ls wi ll 
improve. There are even 
five ga mes! 

lYPe 
RIGR" emphasizes accu· 

racy first, Ihen speed. 

lYPe 
RIGR" computes words 

per minute the official way. 
(Errors are subtracled .) 

lYPe . . 
RIGR" IS a fantasllc edu· 

cational value 01 less than 
52 per program. 

BARRON ENTERPRISES 
714 Willow Glen Rood 

Santo Borbara, CA 93105 
(805) 687·5873 

S29.95 PET (8K) 
+ S1 .50 shipping & 

6% CA tax 

o cassette o diskette 
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4000-4999 Enemy fire

5000-5999 Enemy ship 8c Supply ship appearances

6000-6999 Weapons and firing routine

9500-9999 Destroyed routine.

When RUN, the program loops through each

section, beginning with your fire routine, enemy

fire and movement, new ships, and the screen

routine. This is controlled by line 500.

The odds of a ship appearing are given in

lines 5005 and 5010. The four ships are listed as

subscripts of ET(x), with a value of one for light,

two for medium, and three for heavy ships. ET(5)

is the supply ship, and has a value of five if one is

on the screen, and zero otherwise. EH(x) is the

ship's hit probability, given by line 40, and ED(x) is

the distance, given in line 30. To change the diffi

culty level of the game, change the values of the

number following "FNA(x)" in lines 5005 and

5010. If a ship is scheduled to appear, line 5110

chooses the type. Light are the most probable.

The "radar screen" is generated by section

1500-1700 using an individual coordinate system.

EX(x) and EY(x) define each enemy ship location.

This is a slow method for generating the display,

but offers the best memory saving.

GET statements are used throughout to avoid

the inevitable RETURN hit.

If you wish to avoid wearing your fingers to

the bone, I will be glad to duplicate the Commodore

version of the program if you send $3.00, a blank

tape, and an addressed mailer (no stamps) to:

Tim Parker

66 McKUrick Dr.

Kanata, ONT, Canada K2LIT7

Notes For Apple Owners:

Outpost is not too hard to adapt to the

Apple since it is primarily a straightforward

text display. The only problems are in the

formatting of the display. Follow the sug

gestions given in COMPUTE!. Listing Con

ventions, e.g. replace [CLEAR] with

'HOME', [LEFT] with CHR$(8), etc. Ignore

all the VIC color controls such as WHT,

CYN, BLK, etc. You may want to replace

lines like 1690:

1690 PRINT "[HOME][6 DOWN]"

with

1690 VTAB 6

In line 1305, the underlined D's represent

dashes, and the underlined Q in line 1630

is a "ball character." You can put whatever

you like there, perhaps an asterisk.

Program 1: Commodore Version

10 PRINT"{CLEAR}":POKE36879,76

20 DEFFNA(X)=INT(RND(1)*X+1)

3 0 DEFFNB{Z)=INT(SQR({EX(G)-6)"2+(EY(G)-6)

"2))

4 0 DEFFNC(Z}=INT{1/(ED(G))*100+(C/2))

50 C=99:G=1:GOSUB5110:GOSUB2000

2 00 GOSUB5 00 0:GOSUB100 0:GOSUB6 00 0:GOSUB3000

:GOSUB4000

210 GOTO200

1000 PRINT"{HOME}{DOWN}{BLKjENEMY 1 2 3
4"

1020 PRINT"{WHTjTYPE ";

1030 F0RG=lTO4

1040 IFET(G)=0THENPRINT" ";

1050 IFET(G)=1THENPRINT"LGT ";

1060 IFET(G)=2THENPRINT"MDM ";

1070 IFET(G)=3THENPRINT"HVY

1080 NEXT

1100 PRINT:PRINT"DIST":PRINT"PROB

":PRINT"ENGY "

1120 FORG=1TO4

1122 X=l+G*4

1124 PRINT"{04 UP}"

1126 PRINTSPC(X)ED(G)

1128 PRINTSPC(X}EH(G)

1130 PRINTSPC(X)EE(G)

1140 NEXTG

1300 PRINT:PRINTSPC(12);" {BLU}STATUS"

1305 PRINTSPC(12)" DDDDDD"

1310 PRINTSPC(ll)" TcynTeNGY: {0" LEFT}";E

1320 PRINTSPC(ll)"{YEL} COMP: {03 LEFT}";C

1330 PRINTSPC(ll)"{CYN} MAIN: {03 LEFT}";M

{03 LEFT}";S

T

VP

{RED}C=CHARGE":PRI

1340 PRINTSPC(ll)" SECN

1350 PRINTSPCUl) " TORP

1360 PRINTSPC(ll) " VP

1400 PRINT:PRINTSPC(11) ;

NT:PRINT

1500 PRINT"{HOME}{06 DOWN}"

1510 A=0

1520 FORY=1TO11

1530 FORX=1TO11

1540 FORG=1TO5

1550 IFYOEY(G)THEN1620

1560 IFXOEX(G)THEN1620

1570 A=1:IFG=1THENPRINT"{BLK}1";

1580 IFG=2THENPRINT"{BLK}2"

1590 IFG=3THENPRINT"{BLK}3"

1600 IFG=4THENPRINT"{BLK}4",

1610 IFG=5THENPRINT"{WHT}S";

1620 NEXTG

1630 IFX=6ANDY=6THENPRINT"{GRN}Q"; :A=1

1640 IFA=1THENA=0:GOTO1660

1650 PRINT"{GRN}+";
1660 NEXTX

1670 PRINT

1680 NEXTY

1690 PRINT"{HOME}{06 DOWN}"
1700 FORA=1TO11

1710 PRINTSPC(ll)" "

1720 NEXT

1990 PRINT:RETURN

2000 ET(5)=0:EX(5)=0:EY(5)=0
2010 E=99:M=99:S=99

2020 T=T+5:IFT>9THENT=9
2030 RETURN

3000 FORG=1TO5:IFET(G)>0THEN3100
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4000-4999 Enemy fire 
5000·5999 Enemy ship & Supply ship appearances 
6000-6999 Weapons and firing routine 
9500-9999 Destroyed routine , 

When RUN, the program loops through each 
section , beginning with your fire routine, enemy 
fire and movement, new ships, and the screen 
routine . This is controlled by line 500. 

The odds of a ship appearing are given in 
lines 5005 and 5010. The four ships are listed as 
subscripts of ET(x) , with a value of one for light, 
two for med ium, and three for heavy ships . ET(5) 
is the supply ship, and has a va lue of five if one is 
on the screen, and zero otherwise. EH(x) is the 
ship's hit probability, given by li ne 40, and ED(x) is 
the distance, given in line 30. To change the diffi· 
culty level of the game, change the values of the 
number following "FNA(x)" in lines 5005 and 
50 I O. If a ship is scheduled to appear , line 5 110 
chooses the type. Light are the most probable . 

The "radar screen" is generated by section 
1500· 1700 using an individual coordinate system. 
EX(x) and EY(x) define each enemy ship location. 
T his is a slow method for gene rating the display, 
but offers the best memory saving. 

GET statements are used throughout to avoid 
the inevitable RET UR 1 hit. 

I f you wish to avoid wearing your fingers to 
the bone, I will be glad to duplicate the Commodore 
version of the program if you send $3.00, a blank 
tape, and an addressed mailer (no stamps) to: 

Tim Pm'her 
66 McKitrick Dr. 
Kallata, ONT, Cal/ada K2LIT7 

Notes For Apple Owners: 
Outpost is not too hard to adapt to the 
Apple since it is primarily a straightforward 
text d isplay. T he only problems are in the 
formalting of the display. Follow the sug­
gestions given in COMPUTE!'s Listing Con­
ventions, e.g. replace [CLEA R] with 
'HOME', [LEFT] with CHR$(8), etc. Ignore 
all the VIC co lor c011lrols such as WHT, 
CYN , BLK, etc. You may want to replace 
lines like 1690: 

1690 PRINT "[HOME][6 DOWN]" 

with 

1690 VTAB 6 

In line 1305 , the underlined D's represent 
dashes, and the underlined Q in line 1630 
is a "ball characler." You can pUl whalever 
you like there, perhaps an asterisk. 

Program 1: Commodore Version 

10 PRINT"{CLEAR}":POKE36879,76 
20 OEFFNA(X)=INT(RNO(1)*X+1) 
300EFFNB(Z)=INT(SQR«EX(G) - 6)'2+(EY(G)-6) 

, 2) ) 
400EFFNC(Z)=INT(1/(EO(G))*100+(C/2)) 
50 C=99:G=1:GOSUB5110:GOSUB2000 
200 GOSUB5000 : GOSUB1000:GOSUB6000:GOSUB3000 

:GOSUB4000 
210 GOT0200 
1000 PRINT" {HOME} {OOWN} (BLK}ENEMY 1 2 3-

4 " 
1020 PRINT"{WHT}TYPE "; 
1030 FORG=lT04 
1040 IFET(G)=0THENPRINT"--- " ; 
1050 IFET(G)=lTHENPRINT"LGT " ; 
1060 IFET(G) =2THENPRINT"MOM "; 
1070 IFET(G)=3THENPRINT"HVY "; 
1080 NEXT 
1100 PRINT:PRINT"OIST":PRINT"PROB 

" : PRINT"ENGY 

1120 FORG=lT04 
1122 X=1+G*4 
1124 PRINT"{04 up}" 
1126 PRINTSPC(X)EO(G) 
11 28 PR INTSPC(X)EH (G) 
1130 PRINTSPC(X)EE(G) 
1140 NEXTG 
1300 PRINT :PRINTSPC(12) ; " (B LU }STATUS " 
130 5 PRINTSPC(12)" 000000" 
1310 PRINTSPC(11)" {CYN}ENGY: (0 ' LEFT} ";E 

1320 PRINTSPC(11) "{ YEL) COMPo 

1330 PRINTSPC(ll)"{CYN} MAIN: 

{03 LEFT}";C 

(03 LEFT)";M 

1340 PRINTSPC(ll)" SECN: (03 LEFT} " ;S 
1350 PRINTSPC(ll)" TORP:";T 
1 360 PRINTSPC(ll)" VP :";VP 
1400 PRINT:PR I NTSPC(ll);" (REO}C=CHARGE" : PRI 

NT:PRINT 
1500 PRINT"{HOME}(06 OOWN) " 
1 510 A=0 
1520 FORY=l TOll 
1530 FORX= 1 TOll 
1540 FORG=lT05 
1550 IFY<>EY(G)THEN1620 
1560 IFX<>EX(G)THEN1620 
1570 A=l : IFG=lTHENPRINT"{BLK}l "; 
1580 IFG=2THENPRINT"{BLK}2"; 
1590 IFG=3 THENPRINT"{BLK)3"; 
16~0 IFG=4THENPRINT"{BLK}4"; 
1610 IFG=5THENPRINT"{WHT}S" ; 
1620 NEXTG 
1630 IFX=6ANOY=6THENPRINT" {GRN}Q" ; :A=l 
1640 IFA=lTHENA=0:GOT01660 -
1650 PRINT"{GRN}+"; 
1660 NEXTX 
1670 PRINT 
1680 NEXTY 
1690 PRINT" (HOME}(06 OOWN}" 
17 00 FORA=lTOll 
1710 PRINTSPC(ll) " " 
1720 NEXT 
1990 PRINT:RETURN 
2000 ET(5)=0:EX(5)=0:EY(5)=0 
2010 E=99:M=99:S=99 
2020 T=T+5:IFT>9THENT=9 
2030 RETURN 
3000 FORG=lT05 :IFET (G»0THEN3100 
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3010 NEXTG:RETURN

3100 IFG<5ANDFNA{9)>5THEN3010

3200 IF EX(G)>6THENEX(G)=EX(G)-1

3210 IF EX(G)<6THENEX(G)=EX(G)+1

3220 IFEY(G)<6THENEY(G)=EY(G)+1

3230 IFEY(G)>6THENEY{G)=EY(G)-1

3 240 IFET(5)=5ANDEY(5)=6ANDEX(5)=6THENGOSUB2

000

3250 IFEY(G)=6ANDEX(G)=6THEN9500

3 26 5 IFG<5ANDEX{G)=EX(5)ANDEY(G)=EY(5)THENET

{5)=0:EX(5)=0:EY(5)=0

3300 ED{G)=FNB(1)

3 3 30 EH(G)=FNC(0):IFEH{G)>99THENEH(G)=99

3400 GOTO3010

4000 PRINT"{LJP}ENEMY FIRING & MOVING"

4 010 FORG=1TO4:IFET(G) O0THEN410 0

4020 NEXTG:RETURN

4100 IFFNA{99)>(EE(G)+FNA(30))OREE(G)<10THEN

4020

4110 E=E-FNA{5)*ET(G)

4150 EE(G)=EE(G)-FNA{10)

4160 IFFNA(10)=1THENC=C-FNA{25):IFC<1THEN950

0

417 0 IFFNA(10)=1THENM=M-FNA(25):IFM<0THENM=0

418 0 IFFNA(10)=1THENS=S-FNA{25}:IFS<0THENS=0

4200 IFE<0THEN9500

4210 GOTO4020

5000 G=FNA(5)

5 00 5 IFG=5ANDET(5)=0ANDFNA(4)>1THENET(5)=5:G

OTO5160

5010 IFG=50RET(G)O0ORFNA(9}>4THEN54 00

5110 A=4-INT(LOG{FNA(50)+2))

5120 ET(G)=A:EE(G)=99

5160 EX(G)=FNA(11)

5170 EY(G)=FNA(11)

5180 A=FNA(4):IFA=1THENEY(G) =1

5190 IFA=2THENEY(G)=11

5200 IFA=3THENEX(G)=11

5210 IFA=4THENEX(G)=1

5300 ED(G)=FNB(1)

5 320 EH(G)=FNC(0):IFEH{G)>99THENEH(G)=99

5400 RETURN

6000 PRINT"{BLK}WEAPON:

6010 GETA$:IFA$=""THEN6010

6 0 20 IFA$="M"ANDM>0THENA=6:M=M-FNA(5):IFM<0T

HENM=0

6 025 IFA$="C"THENE=E+FNA(20):IFE>99THENE=99

6030 IFA$="C"THENRETURN

6 0 35 IFA$="S"ANDS>0THENA=4:S=S-FNA(5):IFS<0T

HENS=0

6 040 IFA$=UT"ANDT>0THENA=9:T=T-1

6060 IFA<3THENPRINT"{UP}BAD INPUT! WEAPON:":

GOTO6010

6100 PRINT"{UPjTARGET NO:

6120 GET B$:IFB$=""THEN6120

6125 B=VAL(B$)
6130 IFET(B)=0THENPRINT"{UP}BAD DATA! TARGET

:":GOTO6120

6 200 IFFNA{99)>EH(B)THENPRINT"{UP}MISSED!

":FORZ=1TO1000:NEXT:RETURN

6 210 EE(B)=INT(EE(B)-((A*FNA(15))/ET(B)))

6215 PRINT"{UP}{WHTjTARGET HIT ":FORZ=1

TO1000:NEXT

6220 IFEE(B)<1THEN6500

6230 E=E-FNA(5)

6 300 RETURN

6500 VP=VP+ET(B)

6505 EX(B)=0:EY(B)=0

6 510 ET(B)=0:EH(B)=0:ED(B)=0:EE(B)=0

6570 PRINT"{UP}{BLU}{REV} TARGET DESTROYED!

6575 FORA=1TO1000:NEXT

6580 RETURN

9500 POKE36879,110

9510 PRINT"{CLEAR}{WHT}{03 DOWN} DESTROYE

DIMM"

9550 PRINT"{04 DOWN} SCORE= ";VP:PRINT:P

RINT

9560 IFVP>HSTHENHS=VP

9580 PRINT"{02 DOWN} {GRN} *****************
n

9590 PRINT" {GRN} HIGH SCORE= ";HS

9 600 PRINT" {GRN} *****************"

9605 PRINT"{04 DOWN} {WHT} ANOTHER GAME?"

9610 GETA$:IFA$=""THEN9610

9620 IFA$="Y"THENRUN

9630 STOP

Program 2: Atari Version

The game has changed very little in conversion to the Atari.

Several sound effects were added to increase the excitement of

the game. Also notice that the "radar screen" is set offin a

green box by usingplayer/missile graphics. Ifyou have 8K of

memory, you might want to delete lines 7000-7060 andjust

use:

7000 RETURN

10 GRAPHICS 9=P0Ke 752,l:G0TO 50

26 X=IHT(RNDC0)*X+1) = RETURN

38 Z=

ETURN

40 Z=

50 DIM S*Ul)iRtt40):OPEN #1,4,6, "K" =G=1

51 DIM ET(5),ErK5),EX(5>,EE(5>,EY(5),EDC

5)

52 R$="tRIGHT}ll=R$<40)="iRIGHT}ll=R$(2)=R

53 S$=R$<1,11>-RB1 11 SPACES

55 C=3S":G=1: SllQ^GOSUB

4866

I ENEMY I

GOSUB

210 GOTO 2®

1080 POSITION 2,1 = ?

2 3 4"

1020 ? "TYPE

1036 FOR i>1 TO 4
1040 IF ET(G>8 THEN

1056 IF ET(G>=1 THEN

1060 IF ET(G)=2 THEN
1070 IF ET(G>=3 TrEN

1089 NEXT G
1100 ? ■? "Distance11:? »Prob.

LIGHT ";
MEDIUM";

HEAUY ";

1120 FOR G=l TO 4

1122 X=G*7+5

1124 ? UC4 UP}11

1126 ? R$(1,X);ED<G);11

1128 EH;G)1!

1130

COMPUTlI June. 1Q82. lssue 25 

3010 NEXTG : RETURN 
3100 IFG(5ANDFNA(9»5THEN 3010 
3200 Ir EX(G»6THENEX(G) =EX(G) - 1 
3210 Ir EX(G)<6THENEX(G) =EX(G)+1 
3220 IrEY(G)<6THENEY(G)=EY(G)+1 
3230 IFEY(G»6THENEY(G)=EY(G) - 1 
3240 IrET(5)=5ANDEY(5)=6ANDEX(5)=6THENGOS UB2 

000 
3250 IFEY(G)=6ANDEX(G)=6THEN9500 
3265 IrG(5ANDEX(G)=EX(5)ANDEY(G)=EY(5)THENET 

(5)=0 : EX(5)=0:EY(5)=0 
3300 ED(G)=rNB(1) 
3330 EH(G) =rNC(0): IFEH(G) >99T HENEH(G) =99 
3400 GOT03010 
4000 PRINT " luP}ENEMY FIRING & MOVING" 
4010 FORG=1T04:IrET(G)<>0THEN4100 
4020 NEXTG : RETURN 
4100 IFrNA(99»(EE(G)+rNA(30))OREE(G)<10THEN 

4020 
4110 E=E- rNA(5)*ET(G) 
4150 EE(G)=EE(G) - FNA(10) 
4160 IrrNA(10)=1THEN C=C-rNA(25):IrC< 1THEN950 

o 
4170 IrrNA(10)=1THENM=M- FNA(25) :HM<0 THENM=0 

4180 IFFNA(10)=1THENS=S-rNA(25) : IrS<0THENS=0 

4200 IFE<0THEN9500 
4210 GOT04020 
5000 G=FNA(5) 
5005 IrG=5ANDET(5)=0ANDrNA(4 » 1THENET(5)=5 : G 

OT05 160 
5010 I FG =50RET(G)<>00RrNA(9»4THEN5400 
51 10 A=4 - INT(LOG(rNA(50) +2)) 
5120 ET(G) =A: EE(G)=99 
5160 EX(G)=FNA(11) 
5170 EY(G) =FNA(11} 
5180 A=FNA(4):IFA=1THENEY(G)=1 
5190 IFA= 2THENEY(G)=11 
5200 IFA=3THENEX(G)=11 
52 10 IFA=4THENEX(G)=1 
5300 ED(G) =rN B( 1 ) 
5320 EH(G)= r NC(0):IFE H(G»99THENEH(G)=99 
5400 RETURN 
6000 PRINT " IBLK}WEAPON: 
6010 GETA$:IrA$=""THEN6010 

" 

6020 IFA$ =" M"ANDM>0T HENA=6:M=M- FNA(5):IFM<0T 
HENM=0 

6025IFA$="C"THENE=E+rNA(20):IFE>99THENE=99 
6030 IFA$ =" C"THENRETURN . 
6035IFA$= "S "ANDS>0THENA=4 : S=S- FNA(5):IrS<0T 

HENS=0 
6040 I FAS= "T" AND'r> 0THENA=9 : 'f='!'-l 
6060 IFA<3THENPRINT"luP}BAD INPUT ! WEAPON: ": 

GOT06010 
6100 PRINT" luP}TARGET NO : 
6120 GET B$:IFB$=""THEN6120 
6125 B=VAL(B$) 

" 

6130 IFET(B) =0THENPRINT " luP}BAD DATA! TARGET 
: " :GOT06120 

6200 IFFNA(99»EH(B)THENPRINT"luP}MISSED ! 
": FORZ=1T01000:NEXT : RETURN 

6210 EE(B) =INT(EE(B) - ((A*FNA(l5)) lET (B) )) 
6215 PRINT " luP}{WHT}TARGET HIT " :FORZ= 1 

T01000:NEXT 
6220 IFEE(B)<1THEN6500 
6230 E=E- FNA(5) 
6300 RETURN 
6500 VP=VP+ET(B) 
6505 EX(B)=0:EY (B)=0 
6510 ET(B) =0:EH(B)=0 : ED(B)=0:EE(B)=0 
6570 PR I NT" luP}{BLU}{REV} TARGET DESTROYED ! 

" 

6575 FORA=I TOI 000:NEXT 
6580 RETURN 
9500 POKE36879 , 110 
9510 PRINT " IC LEAR}lwHT} 103 DOWN} 

0 1! I 1 I" 
DESTROYE 

9550 PRI NT " 10 4 DOWN} SCORE= ";VP:PRINT: P 
RINT 

9560 I FVP>HSTHENHS=VP 
9580 PRINT " {02 DOWN} {GRN} **** ******** ** *** 

" 
9590 PRINT" IGRN} HIGH SCORE= " ; HS 
9600 PRINT" {GRN} ****** *********** " 
9605 PRINT" 104 DOWN} IWHT} ANOTHER GAME? " 
9610 GE TA$ :I FA$= "" THEN9610 
9620 I FA$ =" Y"THENRUN 
9630 STOP 

Program 2: Atari Vers ion 

The game has changed vel) little ill conversion to the Atm'i. 
Several sound eJJects were added to increase the excitement oJ 
the go lIIe, Also notice thatlhe "radar screel/" is Sf' / uJf i 1/ fI 

rrl'l'l/ box by /Ising J)lo),erl1llissilf' grajJhics. lf)1011 have 8K of 
memOI)', ),011 might wa 111 10 delete li,ieS 7000-7060 a lid just 
lise: 

7000 RET URN 

10 GRAPHICS 0:POKE 752, l:GOTO 50 
20 X=IHT( Rt£J( 0 )*l(+1 ) :RETlIRN 
30 Z=IHT( SQR( ( EX( G )-6 )A2+( EY( G)-6 )"'2»: R 
ETI...IRN 
40 Z=IHT( l/(ED( G) )*100+( (,,'2 ) ): RETURN 
50 DH1 S$(11 ),R$( 40 ): lY91llL4,0 , "K": G=1 

51 DII1 ET(SHI·l( S),EX(S>.EE( S),EY( 5 ), EO( 
5) 
52 R$= " OUGHT)" :R$(40)=" {RIGHT}" :R$(2)=R 
$ 
53 S$=R$( L 11) : REl1 11 SPACES 
55 C=99:G=HIlSUB 8000 :GOSUB 5110 :GOS\.£ 
2000 : GOSU8 7000 
200 GOSUB 5000 : GOSUB 1000 : GOSUB 6000 : GOS 
1Il 3000: GilSIJB 4000 
210 GOTO 200 
1000 POSITIctl 2, 1:? " IEI-EtWI 1 

2 3 4" 
1020 " "TYPE " ; 
1030 Fe.< G=l TO 4 
1040 IF ET<G )=0 Tf£N ? " ----" ; 
1050 IF ET<G )=l Tf£~l " " LIGHT "; 
1060 IF ET(G)=2 Tf£N ? " MEDIUt1" ; 
1070 IF ET< G)=3 Tf£N ., " f£AI)'l "; 
1000 ~EXT G 
1100 ? :'( "Di stance" :? "Prob. 

u:1 IIEner9~ 

" 
11£.'e Fe.< G=l TO 4 
1122 >(=Gn +5 
1124 " u {4 LP} " 
1126 " R$(L X); EO<G ); " " 
1128 ? l\'$(1,:~); EH<G ); " " 
1130 ". R$( l.:~); EE( G ); " " 



the battle for the moons of Jupiter

Blast your way through the alien mine
fields! Defend the moonbases from an

attacking alien armada! It won't

be easy. To win you will need to
mount a heroic assault on the

alien mother ship.

Moonbase Io combines three

exciting arcade adventures in

one exciting game. The machine-
language program by John

BEYOND SOFTWARE'S arcade-

adventures are the next generation in
computer games for the ATARI®

computer. A voice-activated

program will help you meet and
overcome the challenge —it may

be an alien invasion, a fiendish
murderer preving on a countrv
village or a treasure trove buried

deep in the shark-infested sea.

Konopa uses advanced graphics and Moonbase Io is available at fine
sound ettects. Action is fast and exciting— computer dealers. Or, directly from PDI

varying levels of skill required to go for $29.95 plus $2.00 shipping and
rromone part ot the game to the next. handling.

Requires 24K ATARI® computer with disk and cassette.
Cassette version available soon.

Program Design, Inc., 11 Idar Court, Greenwich, CT. 06830 203-661-8799
ATARI" is a registered trademark of Alari. Inc.

• the battle for the moons of Jupiter • 

Blast your way through the alien mine BEYOND SOFTWARE's arcade-
fields! Defend the moonbases from an adventures are the next generat ion in 

attacking alien armada! It won 't computer games for the ATARI@ 
be easy. To win you will need to computer . A voice-activated 

mount a heroic assault on the program will help you meet and 
alien mother ship. overcome the challenge-it may 

Moonbase 10 com bines three be an alien invasion , a fiendish 
exciting arcade adventures in murderer preying on a country 

one exc iting game. The machine- village or a treasure trove buried 
language program by John deep in the shark-infested sea . 

Konopa uses adva nced graphics and Moonbase 10 is available at fine 
sound effects. Action is fast and exc iting- computer dealers . Or, directly from POI 

varying levels of skill required to go for $29.95 plus $2 .00 shipping a nd 
from one part of the game to the next. ha ndling. 

Req uires 24K ATARI@ computer with disk and cassette . 
Cassette version available soon. 

Program Design, Inc., II Idar Court, Greenwich, CT. 06830 203-661-8799 
ATARI'~ is a n.ogiSlt red Irndcmark Qf At ari. Inc . 
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1159 FOR 1=8 TO IMPOSITION 2*1*? ;=NEKT
IMPOSITION 2,8

1308 ? S$;" ISTATUSI"

1365 ? S$;" (6 R>":?

131U ? S*j11 ENERGY €3 LEFT>";E

1320 ? S$;" COMPUTER G LEFT>";C

1339 ? S*i" MAIN G LEFDM1
1340 ? S$;" SECONDARY £3 LEFT>";S

1350 ? S$j" TORPS £3 LEFT>";T

1360 ? S*;" U.P. C3 LEFT>";UP

1400 ? ■? S$i" C=CHARGE":? = ?

1508 POSITION 2,8

1518 A=0

1528 FOR Y=l TO 11

1536 FOR X=l TO 11
1540 FOR G=l TO 5

1550 IF YOEY(G) THEN 1620

1560 IF XOEXCG) THEN 1620
1576 ft=l*IF GO5 THEN ? G;^FOR 1-4=150 TO

6 STEP -10:SOUND 0,M,12,1*NEXT U

1610 IF G=5 ThO4 ? UISI";=FOR U=150 TO 0

STEP -10:SOUND 6,L18.14/10-NEXT H

1620 NEXT G
163.0 IF X=b AND Y=6 THEN ? "CI"}11; = A=t

1646 IF ft=l THEN ft=0:GOTO 1660

1650 ? "+U;:POKE 53279,@

1660 SOUND 9,0,W,0:NEXT X

1670 ?

1680 NEXT Y
1690 POSITION 2,6

1708 FOR A=l TO 11

1718 ? R$< 1,11V "

1720 NEXT A
1990 ? =RETURN

2000 ET<

2010 Es9

2026 T=T+5=IF T>9 THEN T=9

2030 RETURN

3800 FOR G=l TO 5^ IF ET(G»8 THEN 3100

3610 t£XT G^ RETURN
3100 IF G<5 Ah€ IKT<3»IK0>+1»5 THEN 3

010
3200 IF EX(G»6 THEN EX(G>=EX<G>-i
3210 IF EX(GK6 THEN EX(G>=EX(L,)+1

322S IF EY<GX6 THEN EY(G)=EY<G)+1
32^0 IF EY(G»6 THEN EYCG>=EY(G>-1
3240 IF ET(5)=5 AND EY<5>=6 AND EXC5>=6

THEN GlKUB 2

3259 IF EY(G>=6 i^€ EX(G>=6 THEN '9506
3265 IF G<5 AND EX(G>€X<5) AND EY(G>=EY

C5> THEN ET<5)=0=EXC5>=0*EY(5>=0

3300 GOSUB 38-ECXG>=2
333S GOSUB 40=EHCG>=ZaF EHCG»99 T^N E

HCG>
3406 GOTO 3010
400ft ? UCUP>ENEHY FIRING & MOWING"
481S FOR G=l TO 4=IF ET(GX>S THEN

4820 t-EXT (

4100 IF IMTC99*RNK9H1>XEECGHIMTC30«R
HK0)+1;O OR EECGX10 Th£N 4020

4110 E=E-INT(5*RND<0HD*EKG>

4156 EECG >=EEC GMNTC 10*RND< 0H1)

4166 IF RNDC 1X8.1 T*€N C=C-INT( 25*RNDC8

H1) = IF C<1 THEN 9500

4170 IF RNEX 1X0.1 THEN M=M-INT<253ffibBXe

HIV IF M<0 THEN M=0
4180 IF RNDC1X0.1 TIEN S=S-IHTC25*RNCK0

HIV IF S<0 Th€N S=8

4200 IF E<0 T^EN 9500

4210 GOTO 4020

5000 G=INTC5*RND<0H1)

5095 IF G=5 AND ET(5)=0 AH) INT(4*RND<0>

+1»1 THEN ET(5>=5^G0T0 5160

5010 IF G=5 OR ETCGX>0 OR INT(9*R*8X0H

1»6 T^N 5406

5116 ft=4-INT<LOG(INT(50*RNDC0HlH2»

5120 ET(G>=A:EE(G)=99

5160 EXCGMNTCU*RNDC0H1)

51£© A=INT<4*RNK0Hl>aF A=l TtEN EY<G)

=1

5190 IF R=2 THEN EY(G>=11

520S IF R=3 ThB^ EXCGH1

5216 IF A=4 ThEN EXCGW
53£iy GOSUB 30 = ED(G)=Z

5320 G0SU8 40=EH(G)=2aF EHCG)>99 THEN E

HCG>=99

5466 RETURN

6^0 ? ■-< -I "tEAPON: ":ft=

0

6016 TRAP 6010 = GET #1,K = TRAP 48900
6820 IF KsASCCH") AND M>0 THEN A=6^t1=M-
IKT(5-*RNDli0)+l>:IF tK0 ThEH 11=0

6025 IF K=ASa"C"> THEN E=€+INT(20*RND(0

HI > = GOSUB iee©0:IF E>99 ThEN E=99

6030 IF K=ASC< "C") THEN RETURN
6035 IF K=ASO::llS"> At* S>0 THEN A=4-S=S-

IKT<SI*tND<0Hl> = IF S<0 THEN S=0
6040 IF K:=ASCC"TH> Al€ T>0 THEN A=9^T=T-

6^6 IF A<3 THB^ ? "OFKBELOBAD UPUT!

itAF'ON1" :GOTO 6816

6109 ? "{UP)TARGET NQ<
6120 TRAP 6120^GET #1,K=TRAP 40000

6125 B=K-48=B=K<B>=1 AND B<=4)
6130 IF ETCB)=9 TFEH ? "iUP"KBELL>BAD DA

TA! TPKGET^ "-GOTO 6120

6140 IF A=6 THEN GOSIB 10600
6150 IF A=4 T^N G0SU6 19500

6160 IF h=9 ThEN GOSIB 19400
6299 IF INT(99*RND<0H1>>EHCB) TVtN ? "t
UP>mSSED! H=GOSIB 10100:

RETHW
6210 EEC B >=INTCEECB)-CCAKINTC 15*RHX0HI

»/ETCB»)

36 

11~ ~E:X:T G, 'r ' POKE 201, 11 
1150 Fffi 1=8 TO 19 'POSITION 2, 1''( ,' fE~1" 
I' POSITION 2,8 

1300 '( S$; " I STATUS I " 
1305? 5$;" {6 R}" ,';-
13Hl ? 5$; " OCRGY {3 LEFT}" ;E 
13~:0 ? 5$; " O:tlPUTER {3 LEFT}"; C 
1330 ? S$; " ~Hl {3 LEFT}" ;M 
13~ ? S$;" SECOi'fJARY {3 LEFT}" ; S 
1350 ? 5$ ; " TORPS {3 LEFT}" ;T 
1360 ? 5$;" IJ .P. (3 LEFT)" ; tA> 
14e10 ? ,? S$;" C=CHARGE" ,? ,? 
1500 POSITION 2, 8 
151~1 f:F0 
1520 FOR ')'=1 TO 11 
1530 FOR :~=1 TO 11 
1540 FOR G=1 TO 5 
155~1 IF 'y'O E';'( G) TIHl 1620 
1560 IF :>~<>E:"'( G) TfHl 1620 
1570 A=1 ' IF G0 5 THEN 'r G;' FOR ~'l=150 TO 
fj STEP -10 ' SOI.K1 0, ~4 , 12, ~HlE:>~T fl 
1610 IF G=5 THEN' "lSI" ; 'FOR ~'l=I50 TO 0 
STEP -HI ' SOll>[1 0, 1, 10, W10 ' NEXT fl 
16~:0 tiEin G 
1630 IF >(=6 AND Y=6 HEN ? " {T} " ; 'A=I 
1~ IF A=I Tf£N A=0'GOTO 1660 
1650 .;- "+";' POKE 53279,0 
1660 SOUt·lO 0, 0, Ii, 0 ' tEXT X 
1670 ? 
1Gb" liEXT '( 
1690 POSITION 2, 6 
1700 Fffi A=I TO 11 
1710 ? R$( 1, 11);" " 
m:0 NEXT A 
19'31-) ? ' RETlJ<N 
2000 &J( 5)=0' E.\( S )=0 ' E')'( S)=0 
2010 E ='39 ' ~1='39 ' S=99 
2020 T=T +5' IF T>9 THEN T=9 
2030 RETUF~N 
3000 F(f~ G=1 TO 5' IF ET(G » 0 THE1·l 3100 
301~1 ~£XT G'RETURN 
3100 IF G( S ~lO IHT( 9:tRHO( 0)+1)5 THE1·l 3 
010 
3200 IF E:":( G) >6 THEil EW G )=Ei( G H 
3210 IF E:~( G )< 6 THEil ErX G)=EX( G)+1 
322~1 IF E'l( G)<6 HHl EY( G)=E'I( G)+1 
3230 IF E"I( G» 6 THEH E'-I< G)=EY( GH 
3"240 IF ET( 5)=5 AllD EW5)=6 At4D E>( S)=6 
THEtl GOSU8 2000 
325~1 IF EY( G)=6 At!J EX( G )=6 THEN 9500 
3265 IF G( 5 AND EX( G)=m; S) AND E')'( G)=EY 
( 5) THEfl ET( 5 )=0' EX( 5 )=0 ' EW 5)=0 
3300 GOSU8 30 ' EO( G )=2 
3330 GOSU8 40' EH< G )=2 ' IF EH< G » 99 THEN E 
H<G )=99 
3400 GOTO 3010 
4000;- " {UP}ENEt-1Y FIRING S. 11OUING" 
4010 FOR G=1 TO 4' IF ET( G)0 0 THEN 4100 
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402~1 I·EXT G ' RETURN 
4100 I F I HT ( 99'.\:RND( 0)+1 » < EE( G )+ I HT ( 30*R 
ffJ( 0 )+1) OR EE< G){ HI THEN 4020 
4110 E=E-INT( 5:iRNI)(0 )+1 )*ET<G) 
4150 EE<G )=EE(GHNT( 10*R~[)( 0)+I ) 
4160 IF Rto: 1){ 13.1 THEN C=C-IHT( 25*R1-[)(0 
)+ L" IF C< 1 THEN 9500 
4170 IF Rf[J( 1 ){fl . 1 THEt'l ~1=IHHT( 25:iRl{)( 0 
)+1 ;" IF 11( 0 THEN 11=0 
4100 I F F.:~IJ( 1 )( 0. 1 THEfl s--s- Un< 25*RND< 0 
)+1 ;" IF S<0 THEN 8=0 
4~~ IF E<0 THEN 9500 
4210 GOlO 4020 
5000 G= Un< 5*R1-IJ( 0 )+ 1) 
5005 IF G=5 Af-[) ETC 5)=0 fffi I NT ( 4*Rt{)( (I ) 
+1»1 THEN ET( 5)=S ' GOTO 5160 
50113 IF G=5 OR ET< G X >0 OR INT( 9*Rflj( 0)+ 
1 ) >6 THEN 5400 
51113 A=4-IHT( L((;( IHT( 501:RtID( 0)+1 )+2 » 
5120 ET< G >=A ' EE< G)=99 
5160 EX( G )=IHT<11i:Rl{)( 0 )+1) 
5170 EY( G )=INT( l1*Rr[)( \1 )+1) 
5100 A=Un<4*Rt-[)(0)tl dF A=1 Tf£N EY(G) 
=1 
5190 IF A=2 TI-EH E'1( G)=11 
52013 IF A=3 TI·£14 EX( G )=11 
5210 IF A=4 TI-EH EX( G)=1 
53(10 GOSUB 30' ED< G )=2 
53~'0 GOSUB 40' EH< G)=2 ' IF EH< G » 99 HEH E 
H<G )=99 
5400 RETURN 
60013 '( ,? ,? "\.£APOH ' " 'A= 
o 
6010 TRAP 601e ' GET #1 ,K' TRAP 400013 
6020 IF K=AS(;( "M') AHj IHi THEH A=6 ' 11=11-
IHT( 5:~RHO( 0 )+1 ;" IF 11-( 13 HHl 11=0 
~'5 IF K=ASC( "C" ) THEH E=E+ INT( 20*R1{)( 0 
)+ 1), GOSUB 1080~HF 099 THEH E=99 
6030 IF K=ASC( "C" ) THEN RETURH 
6035 IF K=AS(;( "S") !KJ 8>0 THEN A=4 'S=S­
IHT(5:~RNlj(e)+1:dF S-(0 THEN S=0 
6040 I F K=ASC("T") AH) 1>0 THE1·l A=9 'T=T-
1 
6060 IF AO THEN 'r "{Lf'}{BELDOOO IHPUTI 
~£APON ' " ' GOTD 6010 

6100 ? "{UPHARGET HO ' " 
6120 TRAP 6120 ' GET #1, K' TRAP 40000 
6125 8=\(-48 '8=8*( 8)=1 M) 8(=4 ) 
6130 IF ET(8 )=0 THEN ',' "{Lf'}{8ELUBro CIA 
TA I T~GET ' " , GOTO 6120 
6140 IF A=6 THEN GOSlB l~e 
6150 IF A=4 THEN GOSUl 105(113 
6160 IF A=9 THEN GOSLI3 104130 
6200 IF INT( 99'.t:OO(0 )+1)EH<B ) THEN ? "{ 
lJ'}t-lISSED ! " ' GOSUB 10100 ' 
RETURH 
6210 EE( B )=IHT( IT< B )-« AAIHT( 15t Rt-Jj(0 )+1 
» / ET( B») 
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6215 ? "OP} TARGET IHITI ":&GSU
B 10288

6220 IF EEC B XI THEN 6580

6238 E=E-IHT(5*RMK8H1>
6300 RETURN

6509 UP=UP+ET<6)

6505 DKB)=0=&XB)=0

6510 ET<B)=0 = EHCB)=0:EDCB>=8:EE<B>=0
6570 ? "{UP}I TARGET DESTROYED! t"=GOS
UB 10386

6580 RETURN

7900 REM LIKES 7980-7969 ARE p/H GRAPHIC

S. DELETE FOR 8K MEMORY

7085 POKE 559,46^PrS=PEEK(10b)-16 = POKE 5

4279, PTC ■■ PTB=FMB*256+512

7010 POKE 53248,Q=POKE 53249,0

7020 POKE 7&4,192:POKE 705,i92:p=47

7030 POKE 53256,3=POKE 53257,3

7035 FOR 1=8 TO STROKE PMB+I,0:POKE PMB

+S4+1,0=POKE PTB+128+1,0:POKE PMB+192+I,
B'HEXT I

7040 FOR 1=6 TO 44; POKE PMB+P+L 255 = POKE
PfB+128+P+L255 = NEXT I

7059 POKE 53277,3^POKE 53248,55:R0KE 532
49,68

7060 RETURN

8680 FOR 1=8 TO 5-ET(I>=0=EHCI>=0'EX<I>=
8: EY( I >=y ■- EDCI )=8 •• EEC I >=0: NEXT I ■■ RETURN

5508 GOSUB 10700

9510 ? "{CLEAR)C3 DOWN)You have been IDE
STROYED! I11

9520 POKE 53248,0=POKE 53249,0

9530 POKE 53277,0=POKE 559,34

9550 ? "« DOI4K) SCGRE=".:UP:? =?
9560 IF UP>HS THEN HS=UP

0>,0,15*RND<1>
10340 NEXT 14=SOIM3 0,0,0,0:SOUND 1,0,0,0

9590 ? " Hish Score* ";HS
9609 ? Hnuntnntntnt
9605 ? "{4 DOWN} Another Game? ";
9630 TRAP 9630:iZT #1,K = TRAP 40060

9640 IF K=fflj:."V> -\\B\ RUN
965S END

10000 REM SOUND SUBROUTINES
10100 REM MISSED!

10110 FOR W=100 TO 200 STEP 2=SOUND 0,W,
10,4 = t-tXT W = SOUND y,0,0,0:RETU<M
10200 REM HIT!

10210 FOR 14=0 TO 30=SOIH) 0,14*8,8,15-14/2
;SOUND 1,^S,16,15-H/2 = POKE 712,PEEK(537
70):i€XT U

1022S PO<E 712,0:RETURN
1&300 REM ENBff DESTRO'^'ED!
19310 FOR 14=0 TO 255 STEP 10

1&320 FtKE 704, PffiKC53770):POKE 705,PEEK
(704;-

18330 SOUND 0,14,8,14/15'SOUND 1,PEEK-5377

19350 POKE 764,192:P0KE 7K.192

10360 RETURN

10460 REM PHOTON TORPEDO

10418 FOR U=200 TO 108 STEP -S^SOLfrCl 0,U

,2,4 = l€XT 14 = FOR W=0 TO 100 STEP 6^S0U€

0,W,2,8 = MEXT U
1&420 SOUND 0,0,0,0:RETURN

10500 REM SECONDARV FIRE

10510 FOR 1=1 TO 10:FOR ti=0 TO 3 = S0>0 0

,M,2i8=HEXT W--hEXT I^SOUND 0,0,0,0*-RETUR
N

10600 REM MAIN FIRE

10610 FOR 1=1 TO 10:FOR 14=0 TO 3:S0Lfr£ 0

,W,2,8:$0UHD l,

10700 REM I YOUR I DEATH KNELL

10719 FOR 14=0 TO 255 STEP 10

10720 POKE 710, PEEK-:". 53770;-F-OKE 712, PEEK
(53770)

10730 SOUND 0,M,8,15-M/17'SOUND 1,128+H-'

16740 NEXT 14 = FOR 14=0 TO 10-. POKE 710,68=F

OR 1=0 TO 5^€XT I'-POKE 710,0 = NEXT U
10780 SOUND 8,8,0,0 = 30^) 1,0,0,6

10790 SETCOLOR 2,9,4^SETC0L0R 4,9,0=RETU
RN

10880 RB1 RECHARGE

16818 FOR 14=1 TO 20:SOUND 0,5*5*RMX8M
0,8 = h€XT 14

18820 SOUND 8,8/0,8=RETURN ©
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The Resource.

*. Rubick's Cube'

HAS BEEN CRACKED!

SoliCube

The SoliCube Ml (incluaino disk. cuOu I doc umenial ion).
ii available now lor CBMfPET" (40 column, si lean 16k) In

COMQ UEST

$49.95

221 E. Camaioack, Suite !

Phoami. Ainona SJ012

For Visa JMC orders only call TO LL'FREE<24 rui)

800-824-7888
(m CA MO«»77771

and ask for Operator 348
Please add S2.90 lof his per ordef. and indicate ROM and RAM.

'OjCQIQWtjn "" THfi'CvwotVfl
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6215 .~, "{lP}T~ET IHITI " :GOSU 
B 10200 
6220 1 F EE ( B )< 1 THEH 6500 
6230 E=E-1HT( 5*RHD( 0)+1) 
6300 RETURH 
6500 ~UP+ET( B) 
6505 8« B)=0 :E'"I( B)=0 
6510 ET( B)=€I: rn: B)=0:ElY- B)=0 : EE( B)=3 
6570 ? "(lP) I TARGET [£STROYED I I" : GOS 
til 10300 
6580 RETlIRH 
7000 ml LIt£S 7000-7~0 ~ P/ M ~H1C 
S. [RETE FOR 8K t'El1lRY 
7005 POKE 559,46:PMB=PEEK(106)-16 :POKE 5 
4279, PI1l : PtB=Pt'B*256+512 
7010 POKE 53248,0 :PQKE 53249 , O 
7020 F'Il<E 704,192 : POKE 705,192 : P=47 
7030 POKE 53256 , 3: POKE 53257, 3 
7035 Fffi 1 =€I TO 63 : POKE PI1l+ L 0: POKE PI1l 
+64+ L 0 : POKE PI1l+ 128+ L 0: POKE Pl"B+ 192+ L 
~HE)n 1 
7040 Fffi I =0 TO 44 : POKE Pl'B+P+ L 255 : POKE 
F'tE+ 128+P+ L 2"..>5 : t£IT 1 

7050 F'Il<E 53277 , 3: POKE 53248, 55 : POKE 532 
49,68 
7060 RETURH 
0000 Fffi 1=0 TO 5:ET<I )=0:EH( 1)=0 :EX( 1)= 
0: EY( 1 )=13 : EO( 1 )=€I : EE( I )=0 : ~EXT I : RETlJ(N 

9500 GOSUB 10700 
9510 "":' "{CLEAR}{3 [(U{) Vou h .. ve been I OC 
STROYED I I " 
9520 POKE 53248 , 0:POKE 53249,O 
9530 POKE 53277, 0: POKE 559, 34 
955,,1 ? "{ 4 OI)l.W SCORE =" .: UF' : .,. :·f 

9560 I F UP )HS THEH HS=UP 
9"£0 .~, "(2 OOl.olt{) ****************=~****** " 

9590 "." Hi 9h Scor·e= " ; HS 
9600 ? " ** M:*:(ct.***-t*****:t.U**** " 
9605 '( "{ 4 OQI,!{} Anothet' Gai,le '( "; 
9630 TRAP 9630 :GET # 1, K : TRAP 40000 
9640 IF K=AS(;( "Y" ) THEH RLt~ 
965,,1 Eft] 

10000 REtl SOlKJ SlI3ROUTI HES 
113100 PB1 tlISSEO! 
Hl110 FOR ~'l=I00 TO 200 STEP 2: SOON!) 0,\oJ, 
HL4 : tEXT \oJ:SOUill 0,0,0,0 :RETI.JRN 
10200 REt1 HIT! 
10210 FOR ~.J=e TO 30 :S0OO 0,1.01*8,8,15-1.01/2 
:SOOt·[) 1,\.1:*8,16, 15-W2:POKE 712,PEEK( 537 
70 ): ~T ~,J 

10220 POKE 712,0 :RETURH 
10300 REM EHEtTi [£STRO'-,.'EO! 
10310 FOR ~.J=0 TO 255 STEP 10 
103213 POKE 704 , PEEK( 53770 ) : PCU 705, PEEK 
(704) 
10330 SOOt-[) 0, \oJ, 8, W15: SIl.KJ 1, PEEK( 5377 

COMPUTEI 

0),0, 15*RHO< 1) 
10340 HEXT \oJ :SOUHO 0, 0, 0, 13:SOUHO 1,0,0,13 

10350 POKE 704, 192 : POKE 705, 192 
10360 RETURN 
10400 REM PH:lTOH TORPEOO 
10410 Fffi ~.J=200 TO 100 STEP -2:SOlKJ O,\01 
, 2, HEXT ~HOR 1.ol=0 TO 100 STEP 6 : SOlID 
0, ~~ , 2, 8: ~EXT I.oJ 
10420 SOU~ 0,0,0,0:RETURN 
1050"1 REt1 SECO~lDARY FI RE 
10510 Fffi 1=1 TO 10:FCIR 1.01=O TO 3: S(lK) ° 
,~J,2 , 8 : t-EXT W : ~EXT I :SOLtU 0,0, 0, 0:RETLR 
H 
10600 REM t1AIH FIRE 
10610 Fffi 1=1 TO 10:FOR W=0 TO 3:SCUlD 0 
,\oJ, 2, 8 : SQUt-lD 1, ~,l*3, 2,8 : HEXT I.oHEXT 1: SOJ 
til 0,0, 0,0 :SOUt-lD L0,0,0 :RETURH 
10700 REM I \'OJR I DEATH KHELL 
Hl710 FOR ~,J=0 TO 255 STEP 10 
10720 POKE 710, PEEK( 53770 ): FVKE 712, PEEK 
(53770 ) 
10730 sru~lO 0, ~J, 0, 15-~,j/ 17: SOJ~lO 1, 128+W 
2, 8, 8+7*RHO( 1 ) 
10740 ~[XT I.oHOR 1.ol=0 TO 10 :POKE 710,68 :F 
ffi 1=0 TO 5: tEl :T 1 : POKE 710, O: t£XT W 
Hl780 SctJt~O 0,0,0 , 0: SOU~ L 0, f), 10 
10790 SETCOLOR 2,9,4 :SETCOlOR 4,0 , 0:RETU 
F.tl 
10800 REt1 REffi::lRGE 
10810 Fffi I.oJ=1 TO 2\j:SOlKJ 1O,5+5*Rt-lD(0 ), 1 
~l, 8 : ~[XT ~,J 

10820 SctJt·lO 0,O , 0,0 : RETL~ © 

COMPUTE! 
The Resource. 

"T1w _ - "'. ' '''11< .. ,. '" ,,,. «"' .... r 
,_ Rubick's Cube' 
HAS BEEN CRACKED! 

SoliCube 
c-DltIoO_' .. 0..-1, ... __ I_ '''' ...... ,." ""',., ..... ,"1 ... 1'." 
•• "_". to,..." "'" • )'0_'''' . _ 0""'" . 'oe ....... _~" "" '" """. _ _ . ~ 

T .... SoliCube kIt (ineluding dISk. , ... 1Ie & documentation) ...... .. . . . $49. 95 
;, Iya ll . bl, I\Ow 'Of CBM/ PET" (40 column., ' 'U., I 16k) hom 

COMQUEST 
221 E. C ..... ,bf(:k. Sui,. , I FOI VI .. , Me o,a" . oOly eall TOLL-FREE,2_ '''I) 
Pnoen, •. Mil OI'll 85012 • 800-824-7888 

Clll CA.l(II).6» lHl ) 

T.' , pllonl 1502 . 260! . om and ask for Operator 348 
Please add S2.90 lor 11 &5 pef Older. and indicate ROM and RAM . 

", .. ..... ... c...o._ , .. .. e-. .......... . ... 
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This issue wefeature two articles on the increasingly

popular "computer camp."

Fora list ofupcoming computer camps, see "Learning

With Computers" elsewhere in this issue.

Guest Commentary:

Computer

Camp
G. R. Boynton

University of Iowa

owa City, IO

It was the last day of our four weeks, and I had

saved my sure winner for this day. It is a capita! A

which goes skipping across the screen from right to

left. As soon as he saw it, Steve knew what he wanted

and. with a little help, he produced a "banner"

program which printed

> > > >STEVE ON THE GO> > >

across the screen a thousand times. It is a relatively

simple program, but Steve is only eleven. More

important than how difficult or easy the program

is what it says about Steve.

Last summer the Laboratory for Political

Research at the University of Iowa ran a computer

camp for four groups of seven junior high school

students and a few, like Steve, who were younger

and one or two who were in high school. For two

years we have been busy installing microcomputers

in the Lab and the department of political science.

In the process we have purchased seven Commo

dore 2001s and 37 Commodore 8037s. The 2001s

were used for program development before the

8032s were available and. when we got the 8032s

the 200Is became surplus. I had never had a chance

to work with junior high school students, and I

wanted to see what that enthusiasm and energy

was like. Hence, the computer camps.

Each group met for three hours a day for four

weeks. My plan was very simple. Show them a lot

of tricks that one can do with a PET. Have a lot of

games that they can play. And get out of their way;

turn them loose with a computer and see what

happens. Cursor [the monthly tape ofprogramsfrom

The Code Works] very graciously permitted me to

use their games (I received as a subscriber) in the

computer camp on an experimental basis. I helped

the campers write programs for between 30 minutes

and an hour each day. We concentrated on rela

tively simple graphics programs because that is

what they really liked. And then they were free to

do what they wanted to do for the remainder of

their three hours.

Literacy At A Low Price

Simple graphics programming lias two advantages

when working with junior high students. First, it

motivates. They like making graphic displays, and

that can be done rather easily on Commodore

computers. Second, it eases the introduction to

what are otherwise rather arcane subjects.

You have to learn something about variables

and constants, strings and numbers, loops and

conditionals to do any programming. But. ii you

are going to program graphics you also have to

learn something about the difference between

printing and POKEing to the screen. And this

involves learning something about ASCII values

for representing characters. And that this is only

useful if you understand something about memory

where the numbers are stored. This, in turn, leads

immediately to a discussion of the memory map of

the PET, keyboard buffers, and other esoterica.

All these topics follow naturally, in the process of

learning to put graphics displays on the screen and

move them around. It's computer literacy at a very

low price.

By the end of four weeks, most of the students

had learned enough so that they could put ideas to

work. That final program which Steve responded

to is a simple idea. You print something, erase it.

move, and print it again. There were also several

rather nice applications of this idea. Josh produced

a rocket which zoomed up the screen and then

came down, landing on the moon. Gus printed his

goodbye to his classmates by writing each line in a

fancy box on the screen, erasing it, and then writing

the next line.

We did some other programming as well. We

spent about a week building and using a subroutine

that would break up a string into its constituent

words. A fortune telling program resulted from

that. And another program used the same sub

routine- lo test knowledge of US and European

capitols.

Programming is okay, but much of the appeal

of the camp was the games. Cursor is a good collec

tion of games of the most diverse types. Each stu

dent spent many hours playing these games. Fast

action games were the most popular, but treasure

hunt games, gambling games, and strategy games

were popular as well.

My friends were having fun playing games

and learning to write programs. And I learned

some things about them.

One characteristic is that a majority of them

charge ahead. Don't bother to read instructions.
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Guest Commentary: 

Computer 
Camp 
G R Boynon 
Universiiy of Iowa 
owa Ciiy, 10 

It was the last day of our four weeks, and I had 
saved my sure winner for this day. It is a capital A 
which goes skipping across the screen from right to 
le rl. As soon as he saw il. Steve knew what he wanted 
and , with a lit tle help, he produced a "banner" 
program which printed 

») >STEVE ON THE GO ») 

across the screen a thousand times , It is a relatively 
simple program, but Steve is onl y eleven. More 
important than how difficult o r easy the program 
is what it says abo ut Steve. 

Last summer the Laborato ry for Politica l 
Resea rch at the Un iversity of Iowa ran a computer 
camp for four groups of seven junio r high school 
students and a reII', like Steve, who were yo unge r 
and one or two who were in high school. For two 
yea rs we have been busy installing microcomputers 
in the Lab and the depa rtment of political science. 
I n th e process we have purchased seven Commo­
dore 200 Is and 37 Commodore 8037s. The 200 I s 
were used for program development before the 
8032s were available and, whe n we gOlthe 8032s 
the 200 I s became su rplus. I had never had a chance 
to work with j unior high school studen ts. and I 
wan ted to see what dU ll e nthusiasm and e ne rgy 
was like. Hence. the computer camps. 

Each group met ror three hours a day for four 
weeks . My plan was very simple. Show them a lot 
o f tricks that one can do with a PET. Have a 10l of 
games that they can play. And get out of their way; 
turn them loose with a computer and see what 
happens. Curso r [Ihe lIIonlhly lape oflJrogralllsfrom 
Th e Code Wor/{s] ve ry graciously permiued me to 
use their games (I received as a subscri ber) in the 
computer camp o n an experimental basis . I helped 
the campers write programs for between 30 minutes 
and an hour each day. We concentrated on rela­
ti vely simple graphics programs because that is 

what they rea ll y liked . And then they were free to 
do what they wanted to do for the remainder of 
their three hours. 

Literacy At A Low Price 
Simple graphics programming has two advantages 
when working with ju nior high students. First, it 
motivates. They like making graph ic displays, and 
that can be done ra the r easil y on Commodore 
computers. Second, it eases the introd uction to 
what are 0therwise rathe r arcane subjeCls. 

You have to lea rn something about variables 
and constants, strings and numbers , loops and 
conditionals to do any programm ing. But, if you 
are going to program graphics you also have to 
lea rn something about the difference between 
printing and POKEing to the sc reen. And thi s 
in volves lea rning something about ASCII va lues 
for representing cha racte rs. And that this is only 
userul ir yo u unde rstand something about memory 
where the numbers a re stored. T his, in turn , leads 
im mediately to a discussion of the memory map of 
the PET, keyboard buffers, and other esoterica. 
All these topics foll ow natu rally, in the process o r 
learning to put graphics displa ys o n the sc reen and 
move them a round. It's computer literacy at a ve ry 
low price. 

By the end of four weeks. most of the slLidents 
had learned enough so that they cou ld put ideas to 
work. T hat fi nal program which Steve responded 
to is a simple idea. You print someth ing, erase it, 
move, and print it agai n . There were also several 
rather nice applica tions of this idea. J as h p rod uced 
a rocket which zoomed up the screen and then 
came down, landing on the moon. Gus printed h is 
goodbye to his classmates by writing each line in a 
fancy box on the sc reen , e rasing it, and then writing 
the nex t line . 

We did some othe r programming as well. We 
spent about a week building and using a subroutine 
that would break up a string in to its constituent 
words. A fo rtune tell ing program resu lted from 
thal. And another prog ram used the same sub­
routine to test knowledge of US and Europea n 
capitols, 

Programming is oka y, but much or the appea l 
of the camp was the games. Cu rsor is a good co ll ec­
tion of games of the most dive rse types. Each SlLi­
dent spent man y hours playing these games. Fas t 
action ga ll1es we re the most popu lar, bUL lreas lire 
hunt games, gambling games, and strategy ga mes 
we re popular as wel l. 

My fri ends were having run playing games 
and lea rning to write programs. And I learned 
some things about them. 

One characteristic is that a majority o f them 
charge ahead . Don 't bother to read instructions. 



It's hard to picture

all of DYNACOMFs software

GIN RUMMY SHAPE MAGICIAN CHFSSMASTER BLACK HOLE MIDWAY

FOURIER ANALYZER RINGSOFTHEEMPIRE LEM LANDER STOCKAID HODGE PODGE

FOREST FIRE QUINTOMINOES STARTREK 3.2 GO FISH

CHECKERS 3.0 HODGE PODGE TRIPLE BLOCKARD CHOMPELO NYINDEX

TEACHER'S AIDE
SPACE TRAP

STOCK MASTER

STOCK PLOT

BEM*

BACCARAT SUPER SUB CHASE

MAIL MASTER VALDEZ(MAP| STOCK MASTER

STOCK PLOT GIN RUMMY SPACE LANES

ESCAPE FROM

VOLANTIUM BREAKUP INTRUDER ALERT
PERSONAL FINANCE

SYSTEM CRYSTALS
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DYNACOMP
*.Quality software for*.

ATARI

PET/CBM

APPLE II Plus

OSBORNE-1

ALTAIR****

TRS-80 (Level II)**

NORTH STAR***

CP/M Disks/Diskettes

, See Availability box .

1 MBASIC/CBASIC '

SUPERBRAIN*****

CARD GAMES

OYSACOMPS prc.w»i

JAH.AKAT[A1irlo«ljl
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DYNACOMP OFFERS THE FOLLOWING

Widest variety

Guaranteed quality

Fastest delivery

• Friendly service

• Free catalog

• Toll free order phone

AND MORE...

I \.i i I11 :.,..,.... I ..icnpulrn]

JU.JS Dnhttu

■SPACE TILT (tpplt nd Aliif nib)

L'tc ilw aaiiw pAJdlniDiih ine;li/ie oT irn TV hfitn in "Ttir i haft i.

fnnil li mpfriisut Ai i-ihi|»n \t*th u[ p!a> m. 'r o^nriclnand dEaioni a^rxir. ajji.-.| [0 [hjeii.iei

jiian (jacnKii ard w^nd Rum in ]6K

irioDlii Frlnillt.KCnanu 1111

IHIBlMillll THKtMWRElAllrtmil)! PiKflllHtnanli IIIISIMkr

aphici jnj tcund »no h*n Dr f

ISIRL'DKkAI.KKTfAuri until

T^iii ii i Fm pvtd aJ*r''-M fine >■ I" .:i plvr« ye

ifi:, uf JlHuuIii a.ipro.i=M [MRLULR ALERI Iliplllll Hill

MIDUAt IAnn O.I, I

-an br ajvxhn numan <•• IFic :«npu:»f f nlop jnphixi in] lound are

TRlPLKBLOCKADElAlulail)!

IM1PI E BL (XTkADL b a E-0-LO^nErt PU>rr iraoh.ni and *ujr.J uii

C AVIl-.S PACK I (AvUl.bk for ill compuli

GAMES PACK I ionn;t,i mi dull joitj

SWITCH and morr Ih™ iimt. lit.; Bnn

Price: I ID.41 ("awlLe Hi.tt Dukcl

LUSAR LANDtR. CHAM, HHB5ERAC

idi for raw in loBdini TheT art indifjuillf j

D1NACOMP .cmon i-l BLACKJACK

CAME! PACK II CA.Ulibk for ill tn m pale r. I fn.. lnni.»i» IIH! imhii

GAMES PACK I! irsludn i!:c i^-nr. c_g*^l EIGHTS. JI1TT0. MttDLCEV. UK, ttLStPL'SllM ounri A>-lin
GAMES PACK : I "! fine* «t I. *Jr^ ai ok protrvt aEJ »ri ciJIrt from 4 nffll You *JI ra"-«l*H> "»**»

□VNACOUP'i -nun ol CRAZY EIGHTS

^n* paf 1T«? oe more per ptsptm >cn )gb ,in Eui a tiYNACOVIPcclmt^n Tor |<i» ilo*1T

Prict: i 11.« (-u«ric 11 S.M UiAtl H

I ehui[ dEop from oreII10 lind JI J pJrtjlfEm.red cargpi en

Rum in |(K Ann

SPACE TRAP lAlutoal,. 1611)

CtflRPISVAI>EltS(FKT'CRMdBl|l

PfK. 1U.15C.U.II. llH'INii.i

i „ . i i , II) •■[lukntr

OcoJ I

pnt.:IH.«Cu«n. I

ADVENTURE

l-L RALLY An* t

■nbri id live ipife par)

SPEECH SYNTHESIS

it ma Hid inDlmionui r¥WV-(t-TAIj:™JTmiIp>« nmMiiml

Ihe marWt \l UM.lhi l

JT* dYNACOMP'Sp

*l H TO ME Mi tcm icnonwraiW mi nc.wl <('»! TV

MISCELLANEOUS

CRVSTAI-SIAIKlonlj) it iu.tsiJiii«»

nMW II'

wtlnmll

DYNACOMP 
Quality software for*: 

TRS-80 (Level 11)" 
NORTH STAR'" 

ATARI 
PETI CBM 
APPLE (( Plus CP 1M Disksl Diskelles 

( S:B~S~~~~~'.r SbJ~ ) OSBORNE-l 

ALTAIR·"· SUPERBRAIN*·*·* 

CARD GAMES 
IlilOGf.M .. SlI:IU:'on.Sut .. " I .",., III ."~"" 

If ''''' hi .. Dn IAnN"S UI OG£ l 0 ..... . ,a . _.,,., lei. , UI OO( "'''~IU UIOOE MASTU" . _ ... ..... " •• ~ ........ , ... _ .... 'o .. o> .. ,_ .ol".A!Im.LO.'_._ ........ 1." .... .... _ ... . 100:,."""_ .. . 
,_. s.' )'IM' , ...... ,_ ............. _ " , .~, ....... _., "'-"" W . .. J ..... ~lI!, "'_on .. " ..... ,,,, •• 
'''''<t'' • .,... ..... .... , f .... ' , .. ...... . . ... " ", .. ",,,_ ., • • "' .... COl" .~_,..., """ ... ,., _" .. n. f." .. . 

...... _ • • _ W4,... . ... .......... ... oollltK)( "'AHU _ ... roo , _ _ . e" . ... .:. ... ." 
............ _,. ...... Do.....,.-,""' ... _ .. _ _ . _" •• "">f'I "'hI,.~" .. _ ....... .. 
• ...:.,.... .. ....... 10_01 .., . .... n...,.... ' '''l 4l .... , . . .. ...."ollClUl...- ... , ....... 1 ____ • _ of ... , ..... , __ ... oN " _ .. _ •• ,oot ... .\iTt . ....... " .... 10<>1 __ • _,_ 

,.0lI0 ... 
O\"'nN,., ... ·_ •• ,lI(;lIO_-.. ... , "",,_,. IIID()( ".~STU" • ...., ...... . 11 011 .... -...... .-,_ ...... ,. .. -- .... , 

I \ CCAllAr ,A',"MI)' ...... IIUH;_ .n."''''_ 
...... ' .. l ........... ~ ._ ·_ ...... I. _oI .... _.t" .......... __ .-«11 ...... . _ .... . .. 00'1 
' • .-loh . ... CloOIIr ..... .. _ ...... l_ ............. CC .. U, ". __ ............. C_I ...... ..... 
• __ " ..... ~ ............... I _ ._ .... 1.: . _ .. _ ..... d 

C I:<O RlJ."1>Il ,"p",,~I0~"" "1)' ..... " ' IUI no.. .... 
n..o ...... _.~ .. =-_ ... ,.....w..oIcrs .UloI"'y._ ro._ .. ... ,.. .. ~, . ....... , .. 
KIUS." ... . ............. "" .... CAII .. ..... 

I'OI(ER PARTl·'A.olIoWt' .. olI .... poL<n. _ " n . .,c-.. t U . .,,*,,,,,, E. , ... TYn,"'" .. __ ...... _.POO;U. "O'. oIIl...., TloI" .... ____ • 
._ •• ~101 __ n..-.._01~""", __ """'''''' £.0.:0001 ..... ""' .... 
,.... . . ... . _ .... . ... __ .... _ .. . • ..... __ ...... If ..... _-'< 
l'Ioruar . ""POt;u, ... ,,_._ ....... .. _._ . _...-. ...... " .... ..-_. 
11 10. ... 10' ...... ,.. II 

OOfbK IA ............ _IOn l _ " , .. .,c-.. " .. .,_ 
GCflSH .. . ... _,.......,,·, .... ... __ • • ,.......-_ . ...... _""''" __ 11> •• 
.... .-.. IO • • 0.1 ... ~ ... ' .... "" .... A' .... ...-.. ...,_,_ ........ I« .... ....,.'01 ..... ' A_ 
, .. <lOkI ..... 

BIACIUAC" COACII Oll>' TItS-IOo.I,1 ...... 1l'1 . .,C-' .. W .I! 111M .. .. 
'LA(i~"'O: COAC" 6~. ' __ .. .... ~' ... ... ..... K _ •• , ..... , --"".It! ............. ... 
_ "' ... """ .... too ... _._ . ....... ' ... I .... ' ..... "-. ' .. ' .. _""010,.010' . ...... _ .. 
• ,00000 ......... "'dt .... .- ... Ilw>d_ ..... ... . _~ ... , 1\II ....... ' .... d .. ,· .. ' ....... "' _ .. IIooI .. .. , __ ._ • • ,., •• _._ ..... __ ~I n.. __ .... , ........ ,~ ... "' .. _ ........ 
_,' ...... ........... """"_ ...... _ ...... ..-of.-,.., Doo' .... _--. .......... 
_,... ... . .. _ • •• au.CI1I .. O;CDACH' 

THOUGHT PROVOKERS 
1>IA .... .. C t~ .. [.'-r SI.'oI lJUTOIl1A lIrl. /'i ..... 1t Scar. OSBOIl1'';E UId CP/ .'oI 0.1,1 ,...., I I'.I! C. _, .. UJ."OIo>., .. 

n' ...... '.", a .... .. ,,""'" , .. ,""" ,oor., ~riI ., . ,,, ...... ,. •• ,oIIm...J . .... 11 .. 04 ._ ......... . _.10' .. " 
......... .....".""_ •• od>rIo ... "''' ... _ . _ •• ~ ........ . f ......... 'k>« ...... ,, ( .... "",,, .u ...... 
.. _ .... f_ ... _f"I-O ... . ,_ ... _ . .. I<ft. .. ooI""- .... _ . ... . .. ... ..... """' . .................. n.._ 
....... forfir .. """_~""' .. ~ .... ' ''''' •• bn ... , __ _ 

n .IC Il TSI.'oI UIA10II IA.oIIollol .... _"" ..... , ..... " . ,1."0:-0 .. 111 ." ......... 
A", __ "'_,,,,'"'-IO<oI_of"' • .o/I.Jq"''''''-, n.. ..... _ ....... __ ....... <Ut~of . ' .. ' .... T ......... ' ..... ___ ""' ...... __ , __ _ ___ ... _I'I)ot __ ~ ...... ..u .... ____ ~ __ 

.", __ .. _ .... ........ _ • ..,_""-§O' .... _ .............. COM"'·nO~1C$ . _.''':A"" 

\'Al012!A ....... , .......... ' ... 1 ,"",,,UJ."C-'''.'' __ 
'> .. lDLZ • • _ .. _oI~ .... "p!_ ................ __ ,_._",,_ ... Alo;l. '_ .. ' ... _Io_ ....................... ~.llo6· l" ___ of._ .. , ... _oo_ ... 
...... ~,'"'"' ..... , n.._.I""""" i ... U"omor""' __ ...... 1I<aII) n.. __ _ 
, ...... , . _, ................ , ......... _ • • • dI .. _, .. fll< ' __ ' oaI .... . .. """"" .. _ •• , a..n 
.-_ .. r-""Gorfol ........ .. '_ ...... IoOI· s.."" ,.,'.". ' ...... ,ioIOSoh . ... C_ .... r..-rC_ -II\C~CA1>I ... O ... UIA'ot1 . ........ SW. OSaoIS[_ Cpl)ol .. bl _, IIUI C_"'IIO"~ ,,-___ , __ ,.- -....... ----- ,,--_._._ .. __ ~ 11 .. __ ...... , __ t_ ... _ ..... _ ... _._ ... 

.... ,.., _~ __ .. " ........ ..... I .. ' .... , IACl<Coo..\IMOS l O ... , •• ___ ~ ....... _ooI ...... 01_ •• __ .. _ . .. __ 1 ____ 01 ___ 010, 

CH t:S!i 1>lASl"(:R ll'oortlt SW . ... TJtS...:I.." ....... 11 •. "c-;W.I!DW..-'"""-""' .......... _ .. 1 .... "" _ __ "'. _ .. "", b_~ .. _____ ... _ 

_ .. .... OL~ .... _. _ ......... ""_ ............... _ ............ oI·_M ... ,. T. 
........... __ ... __ .. . ...,.. .. ..-oor" _f'oI' 5Or"f'I·AU sn:CV.I.ISnofeoof_~'. 
1' . ...... ., . ... ..,..,., .. ,!lS..o· ........ • ...... ·_ ·of...--.."" ... ' ... __ •• _,_ 
s. ....... $n" .... . ..c_, 

t"OIlI:1> I1 1111:!IAWl o o'" . ... " 'IO.Hc-.. ' ''I.l!lIOoh ' .. 
1I_ .. '_' .""'~ • ....r _ .1f"" •.•• ~ ........... po" ....... ' .. ~Io .. . ro. ... "'. ¥_ ... ~ ..... "'_. ,_ ....... _ .... , ....... ' __ I"'_"'. i04 ........ _, .......... "' .. """ ......... M"".~ ... 
............... "" ... lIf ... " ' ...... .. ,_ ..... "' .. ' .fO.UT"U' .. ",., ...... f.r....r'""""' ... ..... , • • . -....... .-.. ... ..., ... ,.., .... , ....... ,"", ...... , 

BLAC" IIOLI:\A, ... " ' " ..... ".,.."0:-0,"' •. ,, ....... 
n.~.. .. ,,""""' ....... _of ..... _ ......... -.,_ .......... • ... . _ ...... ,... ... 
......... ..,,, ""' ....... ... , .. . """' .... """' . .. "' .. _ ... . .......... , .... T1IIoI ............... . __ , 
.. .. ." •• _, .................. _ .... _ C_ .. oI' ..... Il . .. -.a,_oIoI«I_oIkloufo< 
, .... ... .... _ ..... M .... ""ocuIn ..... 1l>o> ..... , ........... HI.a..." ..... '.,..K ..... '-" .. .. U .. _ 

~ '''Cf I:V Al"lIA nO:O> i IA',... . A'ot1 . M TJlS..*I • ..,. ....." I II.tI c-/ lI' .tI 010> .... 
C .. ,.....-.. ... , ..... , ..... 0<>10" .... """' .. I0<0 ... _ .. ,..,...·r_'_ ..... _, .. _·,._ .. 
.... .. f!Ior."" .... " .. 'o,_ ... . -.oIp<qJIo , .... _,_."""""""-.......... ,_ ... , 01 ... 
........ _"o!'Io .... _ .' .... . ""' .... ,....... ' ........ ' .f .. D' ";r;f~U 

~O • .;".CK IA .. ri."'" ....... "'.I!C_"I1." IIIM .. .. 
~A.C"K . ' ........ "' ____ .. _·" . .. . ·,. ....... _-·,- , ..... ... 
_' ... _0010<1 .... _ .. -..1 ... ___ .... _. ___ .. ..... -. .. , ......... ""'_ 
...... _ .. ..- ........ __ , .. ' ....... 011_ ...... . ____ •• _ .. " ...... . 

....... _ ._ .. ,u: .... n 

CltO~PI:I.O I AtoriMl" _", . ., C~U.tI_ C_.1.l0",_, •• ______ tooo.-.. .. "N . .... __ oII_oI . _ ... _ ._", 
... __ n.. .... __ ..... ~_~ ._ I'·"(rtJI ~ .... _ ............ "-.........., . 

.... ~ .. _ n.. ......... . ....... . ,y:.,_ 

AVAILABILITY 
or .. "CO!ot'''''' • ." ._· .... ______ cIo .... _''''' ....... II .............. 
_ ............. _ . .. __ '"'_ ... __ 'Al".I_nl.~' l. ..... . .... _. ____ .. ,.> 
• "" .. .. 'A. , . • n. Tu.IO '~nl_Aoo;*_' __ · u .... " . .... _s... .. .,. _'I_ 
_.-""',_ .... .---..,. - .......... """ .. ___ 11 ... "00 .... -'·_-. 
__ I .~ C' ... no..t .... . "" ....... __ "' aoUIC .. CaoulC" ........ ...... "" • • l lO . .. 
_' ...... , I. ep, .. .............................. -.. ..... O'-_ .. ,.-

,,--, 
' .u,.... . .... _ .. tlU __ ..- t .. fl . ... ~ • .-........... " _, to- ," TIIS-#II .. .., III 1:0.--
'''lOC/. c., .. "el. (JIIA IU . CHl!5.""$1U. rlfr..lO~~'''''''''' _ • ..,- ~" ...... , DOS .. II.U/(' 

••• I .. _"_.$t ........ _,.~."" 1>I · ,,, ro,,I'~,, __ "" ._, ...... . , .... St,,Ad ... ,. .. 

DYNACOMP OFFERS THE FOLLOWING 

• Widesl varielY • Friendly service 
• Guaramced qualily • Free catalog 
• Faslest deli\'ery • Toll frcc order phone 

AND MORE __ . 
S"!AIITllt;Ji. l.I' ... oiIolllo' .... < . ... 'tnl , ... , "' tlC_ .".I!Dool .... 

""' ...... " .... 5<oru •• _0101_._ ."'nar ... I"''' .. r .. .. _ .... ' .. ___ " .... h ... "' ... ._ ... -. ................. ..,"" ............. ...., .... , .. ~ ... __ ""'. _ .... . 001 .... ·" ........ 
... _ • • _ ....... ·,... ..... _~_ . .... , .. b ....... K_ ....... ........ ·""' .... _ . "" ..... sos .. 
......... n.. ~""_ I" .. "'·500 ..... '"" . ... ' ...... ... "" lOG . lOson .... c .......... eo- "' .. , ........... . 

~ UL· ... t:,.; (Jt01>l1>lAJ!SIAun ...,. _ . "' I!C_" n.us _ ;..;: Dd_~_""<Io .... I_M ... "._ .. I .. ' .... .t .... _ ) ... _r .... , ......... .-- .... ,.--Z _ ... " ..... ' ....... ,""" • ..,., ....... _of ... ....,,·._ .. 1_ .. __ , 
SPACt:TILT \Ap ...... A .... ...,1 ...... ". tlC_ II .. ., ..... .... 

II .. ' ... . _.....- ......... ..... of ... ""'_ ...... r . ... _ . ...... , .. ", ___ ..... . _"" 
::, _ __ ......... ' .. _ ... _ ......... .. . ,.. .... _.,. 'I~~"""""_"'" 1 .. _ . "'_ 

t;''iCAPf. I·1I0.'ol \ ·OI.A,'-rl lJ)O( {A,.rl 0111" .... "III.H C._ .. "I.I! ..... _ 
.. ..... t< ,,_ otW . ... ' ....... '" .. ,"'. 10 ........ -... .. ,. [SC"p, , .0" \'OLA~II I1>t t To .... '" ........ ~ 
.." ....... ,""'_ .... " __ .. 10' .... 1"., ..... " . ''' . .. 1. ''_'''''' ... , .. , I!~ . .. "I«I •• ~ .~"«, • ..,. 
_,. .. . "' ....... 011'\. . __ " ., ......... Uq . .. " , .. _.""_". , .... ~,_IIo< .. I, Uyoofo.l,."" . .. 
• .-., .. _-.""' ..... 01< ......... .,. _ ................... ,. , .... .... _ .. " .. _~<lur ...... · . ' .. 
• OIM!.-.. ,,_, ..... "" .. _ .... I'of ... , .......... ,,"' .... ~, .............. .. ' ....... """'LIJo<o 
• •• ...- ." ......... _ 1 _ .. ,", 

AU' '' '' n<:IIn)l\A'ot1"'b l '""'. ' ''' . .,C_,,·''' ......... ~ 
, ...... _,,_ ......... _ •• ' .. _ · AL"""'KiK'U' __ .. _ " .......... , ..... "' ...... 
___ .... . ..... , "LPtIA. ~I ... ' ........... _l.:fO.· ._"'I ... LI O· ............. ..... .... _ . __ ....... ", ... ........ _ ... _",_ ............ _ .·"<.""""OHIU , .. 
.. ,00;" ,,-

TltERI:o>r.sOI· nll:: t:. .. 'ITU:{A" .r ."", ""'. " "., .... _ '''." ...... .. n.._."" ...... _ . ....... nlo" .. __ ........ " , .... 01 __ " 1.o<O,_ ........ _ .... , ... ,....r ....... , .. _ .... _ ............ _ ... ,_ ... _._., ..... , ... .. _ ._ ........ '.K.,...... 
''"I'l0>"l •• ,_ •• ,,''*''' .... _ .... <00 .......... _ ... ,_ ...... , 

1:o>-rRlJDI:RAlI:.RT IA,lJ"I eoIJ l """' .... ., ... _"'L., ........ 
T1uo • • IM<..., .. "aoIo<>p<>< .. .... !U< .. ,..... "" _of"" ~v.._ .. """", _ .......... n.,"' .... • ••• ___ ... _ ......... ,.. .... ,_ y ... _r ... . .. ___ .. ""- ................ . 
...... .,..-, • • ___ O::-'11J"O(. "t(1l ,_~ . ....... _ . .. __ 1",,,_ 

... IDV>Al'{AwI...,1 ...... I .. .,l"_II •. ., ..... _ 
\llp·"T .. ........ ....-oI ....................... k_ ... .-..,. "" ....... , __ • y __ "" .. _._ ..... _ c_ ,,-. ... _ .......... _ 1_.,00; 

rRlPU: ILOCItADE\ACMI"b' _ ' II. I!c-.. III.I! ......... 
1l1.U at.OCUDll'" . r . .............. . '_ .... _..,.. ... I, ,, __ , ..... _ ...... ota>o._ 
..... _ .. ,,"'_IIat.o:, .. ,,"" ............... ,.;c" ..... "" __ . _ .... ..-, ......... . _ ' ....... ___ , _ .... _ .. _ ...... _ ........... _ .. '.".""' ... M_ 
0&""," 

GA"MrAa ' IA'oiIoblt f •• oD_poo'tn' ..... ,,' ... I!C_II" ... U'O' _ 
OA).IU , .. 0; I -. .......... _ .... ., . _ .. I l .. n ."o;. LI/S"~ LA~PU. ClIArs. H()lUIO .... n . 
5"'"\1C" ... _ . """',_ .. " .... ___ 10' .. _, ... 1 ....... _ . , ... on ,.".;r ...... • 
.""" ... . ____ n... __ " -. .... "'~ ..... I ..... D'''"COM' ... _ or ILACICl .. CI 

G A\(t:SPAClt:UIA ••• IIIoI ..... _ ' tnl ..... " , ,, . ., o:_ ,,,, . .,u.o. .... 
GA-.. u , 1o.C1( II _ ........ ClIA~ ~ U GHU. lOTIO. ACH IMJCU . Lltl. "'l,MI'\IS....r _. A . . .. 
(;A\.ILS~ACI('.011 .... _ ... _"_.....,_"'" .... <01I00I10_ . _ r .. .. ...,..,.Iotl)_ 
O~MC0!04", __ ofcun fIGHTS 
... ..,,,., \1 91"'_ . .... __ . _ .... coo .. ,. ur~ACO"'_'''". I IO tl · 

MOOS PROBi!IA'otI •• d S .... SI" 0.1,1 ...... , ,,, .I!C. _"" I II ... O"O" .. 

""' .. .. "" ........ ~·,..., Io_"I" .... "". Tl ... "_,,"''''' I, .... ''' .. '''~..r,, . .. _,''''''''''''.'''''' ,,," _', • .,1,,. y .. _" .. ... , ... ~.,.;r ...... ,,_o!,..... ... l\pI •• O"«I .... "" ol ... "'" ... .... ""' .... \0 
h • • ioll~" .. ,; • 

SP .. CE TRAP IA ,otI o.l). lUI ..... " ,,,.tl c . _,,," ,, .... ""',, .. 
n.. ._M_·""~."or'""" ............ ,.., ..... _ I_ , .. _ .. ..-_ .................... "".001 .. . ,_ .. _ .. _.of ........ ....,. .. _bIo"" ... ' .. tIa< . .... -. . _,.... 

CIIIIP I';\ ·ADERS (P I!"I /CB." HbI ...... , ,, .. .,0:_ III.otow._ 
CH' •• ""'·A!I£u ............ ..-_ ..... "_,, "' __ .... . __ .......... ......... ~ 
_ ... (_ --.,--.. __ .. ......... !AdoojOor .. _ .... . -.r .... _oI 
_.., 0-:_ 

~ Sl1'=~~~~) ...... ___ ... s.c_.-.._ I_~ .. .;!~~-=.s;;::':';: 
_' ..... _ .. _ .s.c .... _ ......... __ ""' ~_ ........ , ." ..... _ '''''600''''''''''' 

z ~~~_~_~:": .. =~:_::~.:~~_~ ... ~.~_~~_=_~_~~_:;;;. ~~~.~.~~~:'.:.: .. ~_="':.~==~; 
ADVENTURE 

CJiA!'iSTO.';1>IA!'iDR AD\·[.,-rCIE t:oo;on, Sc .. _ CP/M ...,. _ ,1"31_ 
... Io.iA_~ __ I .. ___ ... C, lot,_CIl.'.""OC- __ "!)\·L .. "l\iU .. ' .. 
__ .. _CRA.'<STOSlotA.O;O._. __ .. _I_ ......... loI< .... .... __ ....... 

_ __ .... ·..,._"" ...... -..._. ,....TIo_of_"_""' ... -.. ... """'-' .. _-.-... ........ __ "' ....... of_ ..... __ ... Uoo .... . _ ... OOp· ... 

d " . 1'10.""" .. _ ...... __ ......... -.. ... 10". ""' ........ J . MC","",,--

G\;1>I.AU RAllY AO'·[.'l'TlITU:(S ...... SCuMl',4'" ...... " 11 . .,0001 .... 
"h_ ... "" ... I00~' ... " .... .... _ ..... .... """ ' ......... 'qllol.- •• , ..... r_""" ... ..... 
"-, .. I.Joboo<....-'9"II . , ... _, . __ oI,.,., .... ...... "" .. , .. . ., ... Ik.-. · iII . If .. ' ..... '9"II 
...." .... _ .. ......... "'''' ... _l ... '''' .. ......... · 

lINct.E /lAIIRY 'S "'Ill. ( • .; ... ~ So .... 1,. ~ .. ) ..... " uo." ....... .. 
UocIo II ... , .... __ ... lon_ .......... ,10-......... ..,...... .. _ . .... .. "' ..... ~·Iao<.~ ..... . '" 
_ .. . _ . ............ No-. , .. ~ . .. > . .. u .. · .. oI ..... 'kll ..... S!" ........ ... ....r .... ,_"' ....... .... 
....,10.""' ...... ". " .. , )00_ ....... ....... 01 . .. ·."._ , .......... ... 

SPEECH SYNTHESIS 
P \ "'ACO!ot~"_ . .. ,_.., ... ........ , ..... _, 1l"' ... ·S.I"l~ I .. (lt<"._~" .......... ,_v"" .. ~ 
,_TXt ........ _· ........ "',,, . . .... , .. ,,,., .. , .. """ ......... ,""_ • • ""' .. , :<o. , ~"" .. _ _ 
___ ., .................... , . " 1' ....... I0 ... _ ..... _ • • I14 ..... _ ... _I'1 .. ~·""""""' .· · ....... 
..ro ... ,· 

MISCELLANEOUS 
c.n"TAI.S CAtori...., ' ....... , .tlc-< .. , IIJ.tI ....... " .._ .10 ......... _ .""""'1."_ .... " ........ ~"" .. _ · ... _·""··..., .. , .. _ '" _ so ,"""" ............. _ . _""_ofl .. ' ..... _ ..... ' __ ... _ 1 OI51 .. U ......... ...... __ .. _ . ... _ ............... .,t, .......... _., ... ..... 

,'OInll flAil sarno'ARE EXCKA!'i GI: I:<oSSt l LlIRAII' PIMCO!II. ___ .. "" l) _ NUl ""or, ...... _ ...... "" __ , ....... _ ... """ 0& _ .. _ .. _ ....... ___ ...... _ .. _ .. ..... _s..._.,_,. C.:I"' .""DY'AC'Olo4~ 

I._"' ............ _.', .. t;m _ 
""'. 1091 ... &111 ., ..... 1· ._.1 
"'...,... __ ... , .. _' ...... ' .. 1' .. 11 

51, " (l\S n TIt:S( ... I' ......... ' ''8 ''''''.'toIi ..... " . ..... ~u.., .. 1n 

.. ' , ........ ' ;", .. , ... Ofl<ACOMP pou<oowo,,, I .. , .. .. 101 . ...... ' .... 11'1" '-"\o"~" \0, ~ .'" ,~ "',,"" ... 
, •• ' ...... ,.0-. 



B
U
S
I
N
E
S
S

a
n
d
U
T
I
L
I
T
I
E
S

M
A
I
L
M
A
S
T
E
R
l
A
L
i
r
i
i
U
i
l
i
l
L
F
o
a
l
)
)

Pr
fc
.:
*
»
,
r
t
U
u
k
m
e

M
\
|
[
i
!
1
i
l
b
.
»

^
i

'■
er
f
*
n
i
*
(
j
l
c
i
^
'
1
-
i;

;
?
k
L
i
i
j
t

fo
r
m
4
T
i
l
f
i
f
i
(
i
n
d
n
i
f
t
L
p
j
L
j
:
i
n
j

iT
-»

-1
li

nt
W
i
O
m
i
n
i
d
*
;
t

b
i
r
f
i

1
j
*
h

i
.
i
k

■-
i

ih
-t
r
c
n
i
"
i
«
i
m
»
y
b
e

n-
i*

df
»
n
J
(
d
n
e
d
»
n
h
u
n

T
h
e
i
l
u
u
i

1c
f

.
d
i
s
k
i
p
v
c

Er
fl
b
o
p
t
i
o
n
^

el
:

)
li

*l
io

»i
"

il
i
L
l
t
m
i
e
*

L
u
b
t
t
*

P
E
R
S
O
N
A
L
n
S
A
\
C
E
S
Y
S
T
E
M
(
A
U
r
i
-
»
i
l
.
S
o
«
h
W
«
O
B
J
T
J

f
r
i
«
:
l
H
.
«
t
H
J
r
m

i
H
f
i
n
*
[
i
i
a
d
u
t
>
i
r
o
m
h

d
p
b
>
p
>
.
e
c

P
J
^

-
U
l
o
m

r
n
n
J
u
,
c

nt
'n
lJ
1-
!*

t4
.'

i
r
t
r
h
i
q

r
j
g
u
f
n
p
r
n
t
i

b
»
t
i
H
i
m
)
1

T
i
n
p
<
—
ft

fu
l

l
i
r
-
J
O
X
T

I<
*■
.-
!■
-■
-r
Ji

,"
<■

-
-i

r
■

-
ii

'
(

i
!
'
-
y
m
p
l
f
{
t
u
n
|
«

Ia
t
h
e
p
r
o
f
l
i
m
i

k
l
o
u

,
i.
i

rw
o
r
d

&
h
e
x
l

.
p
i
u
.
ii

iJ
i
r
i
p
m
K
i
W

m
i
c
h
i
n
e
l
u
i
^
u
i
p
«
*

P
F
S
P
b

M
r
f
l
d
t
f
l
M
f
u
t
r
n
t
d
O
H

f
t
r
l
-
a
i
i
(
L
B
S
,
T
V

t
A
M
l
L
Y
B
L
[
>
G
E
T

(
A
p
p
l
e
»
n
d

M
b
j
i
o
b
I
j
I

P
n
n
:
U
H

I
h
k
r
i
i
r

F
A
M
I
L
Y
B
U
D
G
E
T
u
*

f
c
t
r
j
i
c
r
v
n
u
c
f
.
:

f
i
f
i
U
h
.
i
l
r
n
o
*
d
^
«
p
i
a
|
p
r
o
j
u
n

V
o
j
u
l
I
I
b
*
i
&
l
j
i
o
k
e
t
p
f
l
f
c
l

o
f
(
W
i

•
n
t
S
f
r
c
d
.
l

B
U
D
G
E
T

*
l
s
n
p
r
a
*
k
L
a
i
c
r
j
f
i
Q
n
u
o
i
u
i
r
c
c
r
d
o
f
i
L

[f
cd

.t
[
U
f
i
H
C
l
i
O
r
n

Y
o
u
C
U
I
n
i
l
t

i
l
i
r
f
:*

if
;
i
r
J

x
>
-
u
|
t
r
e
H
^
p
c
*
I
P
i
n
y
O
*

■
1

d
i
l
f
r
r
n
i
J
e
<
|
c
i
t
r
•
S
O
a
n
t
l

*
i
*
t
U

ii
U

i
p
i
)
To

ll
i
a
d
m

K
t
o
u
i
u
D
m

u
r
e
*
i
L
V
r
r
t
r
m
r
d
;

|
i
*
u
i
|
I
h
c

ii
ir
i
c
o
p
i
p
k
t
e
t
o
i
v
r
d

I
p
r
n
O
i
N
K
l
A
l
H
l

db
it

i
h
t
a
u
m
i
«
l
u
i
i
i
n

<
H
r
i
n
j
|
n
1

fu
LL

J
-
f
l
i
i
m
o
d
r
n
i

i
r
e
^
u
i
r
r
d

Ni
l

u>
c|

In
o
n
e
m
o
d
e

d
I

n
p
c
l
i
l
n
H
i

>
m
i

(
M
s
1
c
o
n
n
e
c
t

LO
1
d
l
t
l

t
t
f
*
k
«

It
t

.
T
h
(

S
O
U
R
C
E

o
r
M
u
r
o
N
t
"
*
n
d
q
u
^
k
l
*

l
a
a
d
d
m

w
c
t
i
u

i
l
o
c
l

lj
uo

I
il
m
m

o
U
1
o
y
O
u
l
d
u
f
c
n
u

ft
H

li
te

r
*
w
*
m
j

T
i
m

i
t
t
l
l
l
y

tt
-

A
d
J
j
r
i
a
m
l
l
)
.
p
r
i
n
r
a
m
.

-
n
t
l
c
f
i

in
B
A
S
I
C
.
F
O
R
T
P
A
S
,

(
i
d
m
i
*

b
*

bu
il

<
0
(
M
i
n
e
m
m
i

T
h
e
l
u
p
p
o
r
n
t
l
l

ed
.i

r.
or

i
n
J
U
l
"

"
u
[
>

l
o
*
4
f
t
J
"
m

u
i
o
r
h
n
^
m
p
u
i
r
r
.

m
i
k
n
,
|

I
h
c
A
i
m

■
*
*
>

V
l
l
i
n

l
E
f
H
i
i
n
B
l

£
»
(
f
t
A
t
U
i
B
A
S
I
C

f
t
f
o
g
l
u
n
i
m
i
*

b
e
u
p
P
O
l
d
f
d

h
u
n
h
t
r
.

*
t
o
n
n
u
r
d

f.
\t

tr
.i

yl
a:

bu
i!

i
a
T
P
-
l
i
n
r
i
n
d

ui
cd

;
Li

te
r
it

Lo
n(

rL
L|

]j
nj

m
p
u
L

fo
i

i
E
n
n
;
-
i
h
i
r
c

l
y
i
l
r
r
n

T
h
i
E

ii
r
>
o
u

Ct
rl

rf
l

(E
i
li
i
d
d
i
u
p

i
o
m
-
i
H
4
b
o
t
h

c
a
n
c
i
c
c
E
t
m
t
t
o
O

>
o
j
f

[
.
»
*

P
A
V
n
V
E
l
A
p
p
k

II
p
h
u

d
b
k
e
l
l
r
,
i
w
a
4
r
l
<
t
t
r
t
q
D
i
n
d
t

h
k
n
H
A
H

f
H
t
f
E
i
r
l
r
a
h
i
u
H
t
c
c
c
i
p
i
i
c
i
i
n
e
r
e
^
u
i
r
p
j
d
l
n
i
J
.
i
u
i
f
i
?
d
i
i
x
*
L
f
o
t
m
i

fo
i
u
?
i
n

1
*
1
m
p
L
o
T
m

T
*
w
c
u
x
r
M
t
h
o
d
*
i
M
j
b
*
h
o
u
f
r

^
.

-
F
J
\
^

T
L
'
i

-
:
.
.
:
:
i
^
;
-
i
■
"
:
'
'
i
n
,
r
^
h
*
n
^
,
.
-
-
,
[
<
■
'
[
"
■
,
-
r

'
J
-
r
-
-
:
r
j
[
^
-
■
-
i
.
'
^
p
4
|
*

n
u
n
i
,
*
l

T
h
e
m
i
n
u
i
l

(
M
r

&
*
p
b
^
f
h
t
w
d
K
p
*
i
*
i
r
l
>

f
o
f
(
W
.
A
n
d

t
h
i
l

p
«
p
i
r
-
r
n
l

li
lr

r
■
p
r
l
x
d

ID
iP

.r
i
o
f
l
*
u
f
-
u
'
:
h
*
«

M
U
)
P
P
J
>
G
U
S
T

l
A
M
r
i
o
a
l
»

T
r
t
H
i
i
l
J
V

l
u
f
t
i
i
t

!
!
*
.
«
E
l
M
v
r
i
*

S
H
O
P
P
I
N
G
L
I
S
T
u
o
m

m
f
f
u
n
H
i
w
n
D
d
i
K
i
n
t
i
c
u
p
u
r
c
B
t
i
'

ti
i
l
i
e
i
i
i
r
*
T
m
a
f
k
r

i
r
f
j
r
t
i
o
i
"
i
vh

op
pt

fi
j,

it
«l

JI
r
t
n
n
j
»
o
u
o
f

il
l
i
h
f

if
ii

cf
i
|
d
u

ra
if
lL
E
n
e
e
d
,
u
i
d
E
h
c
A
i
l
n
p
L
k
j
I
V

D
f
r
t
t
O
B
A
J
l
r

P
f
U
l
'
P
f
O
u
r
t
f
i
D
K
n
|

li
t!
U
d

l
^
r

EO
EA

J
(*
ii
L

A
J
C
i
C
J
.

J
r
l
*
T
L
E
|
L

T
A
X
O
P
T
L
M
I
Z
E
B
i
N
o
r
r
b
S
i
i
r
o
D
l
j
l

f
m
:
m
«

D
B
i
n
i
*

L
~
T
I
L
|
A
p
p
k
o
n
l
j
.
4
4
K
)

r
r
t
r
l
U
H
l
^
i
i
'

i
h
t
P
.
t

(n
it
-b

k:
or

9>
lr
]
L
o
r
J

^
i
l
h
L
'
T
I
L
m
m
v

f
4
n
l
>
e
i
u
T
m
m
n
t
c
o
n
i
m
u
o
f

i
J
i
l
k
t
l
K
K
C
i
o
r
b
y
H
B
4
f
»
H
O
T
C
D
R
[
M
v
e

T
U
R
N
K
E
Y
A
S
D
M
E
N
U
t
A
l
i
f
i

■>
■)
*)

P
r
t
n
:
S
l
l
,
M
D
l
r
t
r
t
W

T
U
R
N
K
E
Y

u
a

ui
li
:>

pr
(?

[:
iJ

T?
»h
jc
hi

i
]
J
o
«
i

-j
o*

:□
CT
ci
if

J
u
i
o
M
o
t

*4
[0

fi
i.

i
d
a
k
f
i
i
n
m
3
>
.

S
j
n
p
J
>
k
4
d
«
n
d
p
l
h
T
L
f
l
V

K
E
Y
.
i
D
i
d
i
h
f
p
Q
p
j
m
d
i
i
k
r
n
r
l
u
h
f
c
i
O
d
i
r
*
d
.
U
l
J
i
n
i
»
n
[
h
n
j
J
o
U
o
l
a
r
T
f
c
T
J
R
N
K
E
Y
d
B
t
W
t
r
i
b
o
c
o
m
n
-
j
Q

E
>
O
5

2
U

i
-
J

-i
h.

,;
-L

t
n
o
^
v
t
r
f
C
f
r
K
m
,
M
E
N
L
.
M
E
N
L

L
v
>

i
h
c
c
o
e
l
c
r
u

a
l
y
o
u
r
d
^
t
R
K
K
J
p
h
j
^
n
^
i
l
i
r
.
u
d

p
m
n
i
l
k

[J
l(

Hi
ll
f-
lD
t
o
f

if
ti

B
A
S
I
C
p
j
o
p
u
n
o
n
i
b
r
i
u
k
a
i
t
b
j

-
<
r

-'
i

*
4
i
n
|
k
L
t
r
T
U
R
N
K
E
Y
u
d
M
E
N
V
r
t
v
>
d
4
>
o
u

-
i
:
h

i
i
*

ib
iL

.i
<
i
o
'
.
r
i
n
r

S
T
O
C
K
A
t
a
I
A
I
»
h

of
ll
?

I
P
r
t
n
:
J
i
t
.
H
l
H
d
n
u

S
T
O
C
K
A
I
Q

p
f
«
^
i
4
n
t
p
o
*
t
!
f
u
)
«
i

o
f
r
o
a
U
r
«
m
k

m
u
l
r

t
r
n
J
T
V
i
W
U

S
I
D
C
k
A
I
D

y
o
.
c
u

d.
ip
ti
i
p
o
j
i
u
J

n
«
u
»

S
T
O
C
K
A
J
U

l
U
g
-
i
y
a
u

tn
m
p
.
i
t

cS
lI

)
<
=
i
u

-
i
i
h

■
ii

n*
lc

d
u
l
n
l
f

U
o
r
i
f
r
u
p
l
b
i
i
E
j

o
f
2
)
9
d
l
f
i

■
I
*
U
O
C
L
i

l
a
c
l
i
d
c
J
V
f

S
H
A
P
E
M
A
G
I
C
I
A
N

(
A
p
p
t
t

II
.
4
f
l
k
.
d
t
i
h
e
l
K
a
a
l
)
>

P
«
r
W
«

E
D
U
C
A
T
I
O
N

H
O
I
X
;
t
P
O
i
X
;
K
r
*
p
p
l
#
Q
B
3
T
.
4
i
*
L
A
p
p
k
i
o
n

o
r
l
o
l
f
i
<
(
B
A
^
l
C
l

P
r
i
c
f
:
i
l
<
«
S
C
u
K
i
L
f
l
l
*
»
)
D
k
k
H
W

L
r
t
H
O
D
G
E
P
O
D
G
E

&
e
j
W
j
t
d
A
T
H
a
l
a

P
r
r
^
u
n
j
*
O
)
»
n
m

>
o
i
F
A
p
p
>
*
J
l

i
h
i
:
:

id
j
d
i
l
E
c
i
m
:
u
d

i
r
-
t
m
u
'
P
j

"
r
f
u
p
-

p
t
n
a
t
"

f
r
i
j
i
r
f

i
d
'
m

k
r
r
c
r
o
r
a
u
m
b
t
f

o
l
t
M

i
f
t
e
w
n
V
<
j

T
b
r
p
c
o
p
t
n
'
i
c
n
p
f
c
c
i
.
c
o
k
^
a
n
d
w
u
n
d
i
r
r

i
l
i
r
i
n
^
i

r
o
i
:
l
\
]
U
*
*
n

p
^
B
l
m
-
f
c
—
*
■
*

S
«
O
f

(
i
f
t
U
m
E
i
M
f
i

o
f

:h
.n

*
f
n
p
o
p
^
l
i
:
p
r
c
i
r
i
:
n

in
[
N
T
O
^
O
R
L
D

i
r
d
S
O
F
T
4
L
K

T
E
A
C
H
E
R
S
'
A
l
D
E
f
A
'
i
n
o
n
l
j
i

r
r
t
«
;
*
]
J
.
t
i
<
*
-
»
i
M
»
n

t
»
i
h
k
n
H

T
[
A
C
M
E
K
V

A
I
D
E

i
O
n
i
L
i
^
a
(
I
^
t
h
C
U
>
M
m
o
d
L
L
n
.
s
r
u
i
n
f
d

in
ti

ne
r
r
o
f
i
i
n
i

t
h
e

t
t
n
t
m
a
d
u
X
t
[
H
d
n
d
e
i
I
d
d
m
O
D

in
-J

.
u
h

E
f
l
B
B
a
D
l
A
a
D
f

«
i
r
>
i
h
j
I
n
c
h

at
di

fr
ic

ul
i^

I
h
*
m
e
n
d

w
-
-
l
—
-
-

-.
<-
••
-'

•
'-
rr
uE
Ei
pt
ic
Vi
on

p
t
a
t
l
e
m
i
m

-i
i^

h
in

c.
n
u
d
e
r
E

J
i
m
>
b
t
u
v
-
t
<
i
B
u
i
n
o
n

i
h
c

(l
n*

l
i
m
>
t
i
*
n
d

o
r
o
n

h
e
>
u
t
f
o
u
l
i
n
i
-
m
i
n

1h
i
L
o
n
|
b
i
n
d
p
f
O
C
t
d
u
f
t
.

S
c
*
t
I
J
l
k
'
c
l
i
C
^
o
m
p
k
i
i
t
f

P
H
A
R
M
A
C
O
L
O
G
Y
U
P
D
A
T
E
(
P
E
T

d
d
I
j
)

P
-
v
e
n
W
^
r
m
r
t
l
n
t
U
«
»

P
f
c
b
t
i
u

T
h
L
i
p
u
t
u
j
c
m
m

in
f
*
a
p
u
l
l

T
h
e
U
n
l

p
i
r
l
>
i
i
2
l
l
}
?
i
|
r
m
i
r
u
i
l

*
h
,
K
n
u

di
>n

Jc
iJ

i
n
E
O
H

m
E
i
o
m
.
L
b
h

Oi
[
h
«
c

*
«
i
i
o
f
l
i

i
n
d
»
h
i
c
h

[
«
i

Ih
r
d
q
r
t
i

a
t
>
u
g
/
u
n
d
t
r
t
r
i
n
3
m
4

o
f
r
h
f
i
r
n
m
n
e
r
i
i
t
T
h
u
p
u
k
i
p
E
u
s
g
r
H
l

i
-
J
j
c
i
U
c
n
i
l

'
»
l
u
<

fo
r

1I
11

t
*
t
-
n

nj
rt
|
U
u
d
r
n
l

it
»
f
L
L
«
i

t
h
e
p
r
u
'
e
i

1i
o
n
*
I
L
n
c
i
i
e
i
n
d
i
n
a
n

t
i
f
t
c
x
-
r
"
n

La
i
i
»
i
c
»

*r
ti
J
u
p
d
j
l
r
h
n

o
r

h>
rt
I
h
w
i
J
u
t

A
>
l
d
*
b
W

uf
\

T
K
A
C
H
K
R
'
S
C
R
A
D
E
f
i
O
O
k
i
A
p
p
k
a
h
d
i
i
l

i
^
|
»
r
d
r
t
v
t
i

F
r
k
f
W
*

*
*
m
u
m
r

l
E
A
C
H
E
R
^
0
R
A
P
E
B
O
0
K
U

t
t
o
m
p
i
f
t
*
p
u
i
«
o
r
d

p
i
O
I
K
T
e
d

'e
i
O
f
t

■»
«
p
j
i
*
J
*
y
u
c
n
i

(o
r

r
n
c
f
U
i
u
o
o
m

Ic
i
b
p
p
o
r
E
l
u
p

l
a

c
a
n
-
f

j;
.h

,i
r.

b
r
c
r
-
i
K
M

(
t
i
i
K
d

if
id

p
f
o
n
t
i
c
d

r
i
x
l
i
f
d
n
i
a
i
i
t
i
i
r
i
h
m
t
t
i
i
A
J
t
r
f
c
l
a

S
u
m
f
h
i
i
t

l
e
p
i
x
i
t
s
v
i
y
t
t
J
n
f
U
p
i
J
m
^

I
B
*
U
f
e
t
D

j
O
f
p
'
l
f
J
e
i

pf
.
*
a
E
i
o
m
•
1
^1

,
*i
tf
i
■
u
t
o
r
u
l
h
■

rj
f
h
i
e
d
a
»
n
i
|
.
n
|
40

dd
[
o
m
c
n
-
D
i
i
i
d

ic
ti

rT
[
>
u
l
«

T
n
i
n
^
U
r
m
h
a
i

b
c
r
n

I
c
U
r
d

[J
'
§
o
o
t
-
f
w
o
o
l
e
d
"

I
id

I
h
r
e
L
u
i
t
n

i
i
o
r
.
i
M
S
1
i
n
j
n

b
o
r
n

■-
1
J
-
»
r
l:

i«
i
u
J

*
-
l
^
-
d
o
i
j
f
^
m
r
i
i

O
R
D
E
R
I
N
G
I
N
F
O
R
M
A
T
I
O
N

I
b)

V
I
S
A
w

M
»

(
I
P
X

O
K
t
i

-
;

i-
'

■
■

:
-
-

■
d
i
K
o
u
n
i

,
-
r
^
L
.

r
«
u
h

i
n
o
w
,

J
"
i
i
i
b
m

w
l
i

D
Y
N
A
C
O
M
P
,

I
n
c
.

(D
eP

t.
E)

1
4
2
7
M
o
n
r
o
e
A
v
e
n
u
e

R
o
c
h
e
s
t
e
r
,
N
e
w

Y
o
r
k

1
4
6
1
8

U
h
o
u
r
m
e
s
s
a
g
e
a
n
d

o
r
d
e
r
p
h
o
n
e
:

(
7
1
6
)
4
4
2
-
8
7
3
1

T
o
l
l

fr
ee

o
r
d
e
r
p
h
o
n
e
s
:

(
8
0
0
)
8
2
8
-
6
7
7
2

(
8
0
0
)
8
2
8
-
6
7
7
3

O
f
f
i
c
e
p
h
o
n
e
(
9
A
M
-
J
P
M

E
S
T
)
;
p
l
6
)
4
4
2
-
8
%
0

S
T
A
T
I
S
T
I
C
S
a
n
d
E
N
G
I
N
E
E
R
I
N
G

"
•
.
«
I
t
m
i
i
t

«
*
l
.
t
J
O
«
n
i
t
t

,
,
«

H
k
c
n
i
l

I
t
i
l
u
r
t
i

o
l
0
I
G
I
I
A
1
-

U
A
T
A
S
M
O
O
T
H
E
R

I
>
o
l
■
■
.
l
U
b
i
t
(
o
r
A
H
r
i
l

T
b
n

<
f
*
^
L
»
t
d
'
U
i
m
c
o
c
h
i
n
j
p
i
D
f
i
u
n
m
J
T

b
<
«
K
*
1

d
m

"
I
n
c
h
i
f
t
t
q
i
o
l
l
T

i
p
*
i
(
d

I
h
f
H
l
i
*
u
(

l
(
u
i
»

f
«
"
I
I
M
t
O
M
I
l
B
I
g
D
»
"

M
"

I
»
J
*
f
W
M
J
M
J
*
«
*
■
»

«
P

l
L
p
u
l
d
i
r
.
1

H
A
R
M
O
N
I
C
r
V
N
A
L
Y
Z
K
R

i
A
»
i
l
l
i
b
k
fo

r
il

l
c
o
n
p
u
l
m
i

r
n
*
«

t
H
A
R
M
O
N
I
C
A
N
A
L

\r
.\

It
k
i
i
d
f
t
u
n
c
d

fo
r
Ih
e
i
p
c
s
i
r
u
m
V
U
l
>
i
u
a
(

r
r
p
d
l
t
j
i
e
*
j
'
(
r
o
c
m
>

t
(
i

[
l
o
n
^
d
i
u
n
i
a
n
d
i
t
t
n
i
i
f

i
f
t
n
r
-
i
l
i
^
*
*
*
L
l
l
i
J
»
l
*
*
n
J
i
p
«
[
i
L
n
i
p
l
O
"
i
n
i

f
i
n
e
n
a
r
l
^
u

li
pl

(
u
n
^
u
f

n
e
t
d
n
o
i
tU
tU
UJ
LL
f
t
ni
v
f
dJ
1
m
i
n
d
e
r

I
hf

0"
«i

a*
1
d
j
c
i
m
c
n
c
d

ta
d

i
^u

hi
c
Lp
hr
.c
*n
(e
fp
oL
il
jo
n
n

ut
fJ

n
i
^
m
r
i
f
i
f
d
i
d

fi

r
c
q
c
i
a
c
d
b
l
h
f
F
F
T

t
l
l
O
T
i
l
b
m

F
O
U
B
1
E
H
A
S
A
L
V
Z
E
P
.
T
>
A

i
m
J
H
A
H
M
O
S
J
C
A
N
\
L
Y
i
£
R
m
l
-

te
?
pi
ir
cl
ii
Kd

La
fc

lT
ie

r
to
r

i
so
nn
hj
Df
d
p
r
w
e
of

1*
L
^

4
t
h
r
«
c
u
^
i
e
i
i
u
d

1
6
!

9
1
Q
t
a
n

d
i
i
l
>
e
E
K
«
>

R
E
G
R
E
S
S
I
O
N
M
A
*
«
i
U
M
*
r
o
r
U
«
P
i
p
«
I
r
t
i
]

R
E
G
B
E
£
S
[
Q
»
i

I
li

*
u
T
H
f
l
u
f
«
i
d

f
i
£
r
p
H
o
n
*
J
l
T

■
c
"
«
l
I
c
O
O
c

t
*

■
p
o
l
T
T
m
n
m
l
1
"
i
u
T
*
r

f
i
[
t
u
l
(
p
f
O
*
r
u
n

t
J
i
n

R
H
i
H
f
c
5
s
l
O
S

I
.i
i
«
n
i
m
i
j

<f
cf

R
t
C
R
£
S
S
1
0
M
]
(
P
A
R
A
F
m
i
A
»
*
I
U
N
*
I
o
f
i
l
f
o
i
B
p
i
i
I
f

M
L
L
T
I
L
I
N
E
A
R
R
E
C
p
R
E
S
S
I
O
N
<
M
L
I
t
l
(
A
*
j
i
b
b
l
e
f
o
r
v
l

t
i
h
r

■■
'.
•:

B
E
G
k
E
S
S
l
O
N

I,
tl
■
A
d
M
U
i
.
T
l
L
t
N
E
A
H

E
n

U
i
c

p
4
i
t

i
h
c
A
N
O
V
A

l
i
n
U
>
i
L
^

fl
(

-
u
i
a
j
u
c
J

p
i
o
c
c
f
l
u
f
e

1
1
1
*

D
Y
N
'
A
C
O
V
I
P
h
u

C
r
n
u
j
n
t

L
*
«
p
O
*
l
T

fl
1
i
h
i
n
n
p
h
o
i
l
c
a
i
n
u
L

ij
nt

cl

l
o
'
l
»
U
!
p
K
h
i
f
r

i
n
<
j
k
,
d
n
t
h
e

E
-
i
t
.
I
-
*
t
*
f
i
d

S
"
-
n
n
y
p
r
a
c
c
d
u
i
n

I
h
m
c
j
^
f
i
a
i
J
a
:
"
i
t
h
A
N
O
V
A
.

df
l
n
o
:

*
o
e
r
^
.
T
h
e
£
u
c
i
[
O
a
»
u
l
|
d

B
A
S
I
C
S
O
E
.
S
T
1
F
1
C
S
L
B
R
O
L
T
t
N
E
S
,

V
o
l
a

L
'
d
h
f
l
n

7
J
A
d
J
b
»
f

H
i
U
f
c
O
^
r
n
l
H
K
i
J
-
n
l
.
K
m
r
n
t
^
B
V
T
E
r
a
H
U
i
i
H
)

T
b
n
*

10
(
D
i
p
t
c
r

u
u
l
k
f
d
e
d

"r
th

f-
.1

i
v
i
\
K
t
u
m

1
*
H
H
f
i
u
p
t
D
f
i
u
i
w
f
i
k
h

Ki
ct
t*
l
M

d

>
*
^
w

I

C
o
l
l
H
i
i
a
n
H

C
h
i
p
i
c
r
i

2
t
n
i

■
■
D
i
l
l
u
d

f
u
h
i
n
o
n

p
L
a
i
u
r
-
i
,
c
a
n
p
l
r
i
«
u

C
o
J
J
r
t
i
n
n
l
H

O
l
l
p
l
e
'
*

E
U
«
n
J
»
0
m
i
l
n
i
i
n
J

v
c
c
i
i
w
o
p
e
f
l
T
p
a
m

C
a
l
k
c
l
i
o
n
H

C
U
p
T
C
i

S
U
l
d
6

■
R
u
u
V
o
m
n
u
m
&
c
r

(
e
n
c
i
l
l
O
r
*
i
P
O
L
I
f
O
n
,

P
r
i
i
f

p
c
i

c
a
l
l
e
c
t
K
K
i

|
I
4
«

C
b
V
T
I
t

S
1
B
.
9
5
D
u
l
c
l
t
c

AI
L
i
h
r
«

e
e
l
k
K
i
i
o
n
i
«
(
4
^
«
J
*
W
<

fa
r
1
3
*
N

it
hi
ee
n
t
K
O
a
)

i
n
d
W
t
i

(
l
i
r
a
d

V
0
I
.
D
H
?

,
: ! I

C
E
i
a
p
t
e
i

C
J
i
i
t
i
f
f

C
l
i
t
p
i
c
r

C
i
u
r
i
f

1
*

t
i
n
n

I
>

Sr
fi
c

>
-
*
«
!
*
■

J.
pd
l

L
i
p
p
r

I
H
H
U
l

4
C
O
H
P
I
C
l

f
f
l
t
t
n
t
u

3
U
m
«
E
l

1.
m
u
m

ih
i
i
r
c
h

L
l
l

|
-
.

3
U
B
H

B
i
q
i
K

>
b
y
i

I
I
O
D
1

i
c
f
m
o

(
O
n
O
f
l

■
P
«
»

n
*
n
d

■
H
r
k
.

D
c
t
n

ik
on

,

■
f
t
U

B
j
p
t

C
c
l
k
t
t
i
o
n

f
j

L
^
J
f
l
i
c
*

1
-
T
*
B
4
r

I
t
i
l
f
r
p
o
l
l
l
w
n
,

rJ
if
fe
rf
T-
Ei
lt
Lo
n
u
J

C
f
J
i
n
i
w
r

#
>
.

C
h
i
p
i
f
t
t

M
r
h
o
d
i

f
a
r

T
r
a
d
i
n
g
t
h
e

le
ll

f
O
O
I
I
O
f

f

C
n
^
J
n
t
t
o
a
f
?

f
h
a
p
f
e
i

I
■
M
e
t
h
o
d
l

to
t
f
-
B
j
i
n
j
i
d
*
<
«
D
p
l
r
i

t
l
m
H
i

C
o
i
k
c
i
m
n

f
t

C
h
i
p
E
«

1
O
p
n
m
i
J
i
i
4
o
n

D
>

t
i
c
t
p
e
i
r
d
o
^
e
n
i
-

P
i
U

p
e
r
(
o
J
l
^
u
o
n

t
U

9
1
C
u
K
I
H
■
1
1
1
.
«
O
i
i
L
p
w

n
[
H
t
i
—
«

L
*
l
*
f
<
n
(
*

i

B
A
S
I
C
S
C
I
E
N
T
I
F
I
C
S
L
B
H
O
L
T
J
N
E
S
.

V
o
J
K
J
I

B
A
S
>
C
5
C
I
F
-
V
T
l
F
I
t
5
L
B
J
t
O
L
T
I
S
E
S
,

V
a
l
2

f
?
«

S
«
r
f
V
K
-
b

Lt
i
K
M
(
H
A
L
U

i
n
J

O
p

Q
o
b
t
i

S
O
r
f
N
E
T
l
A
p
p
k
I
J
.
a
K
.
d
u
k
t
U
r
P
»
l
f

I

S
O
F
T
N
E
T
m
i
y
e
x
U
>
*
d

to
^
r
q
i
r
m
s
d
r
l
i

Of
l
ti
qu
kd

r'
r*

'1
^1

^
tj
Hf
ff
li
lO

(v

u
p

EO
IJ
O

CO
fl

fi
ef
H
A
f

r
Ir

nK
ti

i
■
m
l

1
p
(
u
m
u
^
v
r
J
.
*
n
J
m
r
j
d
*
L
i
n
:
*
T
b
f
l
u

m
*
v
h

f
i
i
U
n
b
u
H
j
n

iy
tl

F<
n»

.
b
.
h
f
n
n
:
*
l
f
i
u
x
l
t
l
o
*
p
t
O
b
k
T
l
,

b
u
j
r
t
i
n
j

pl

d
o
t
t
m
b
i

f
i
t
m
j
v
d

l
o
-
"
M
A
t
C
H
N
E
T
'

A
C
T
I
V
E
C
I
R
C
U
I
T
A
N
A
I
.
\
S
L
S
(
A
C
A
P
K
M
I
l
A
p
(
J
»
g
o
l
)
<

F
n
.
.
t
i
l
l
!
(
■
w
i
n
H
I
M
O
»
k
m
.

L
O
C
I
C
S
I
M
L
'
L
A
T
O
R
(
A
p
g
l
c
a
e
l
)
:
4
I
P
:
R
A
M
)

r
n
™
.
l
u
.
n
C
™
n
»

t
a
.
H
D
k
l
.
i
u

••
i
'
i
n
i

,i
i,
m

■.
i
.
!
.
.
-
U
o
n
l
n

r
n
n
.
w
.
M

t
i
a
c
i
u
t
i
i
.
H
n
b
k
c
m

S
T
A
T
S
O
H
T
O
R
S
W
o
o
l
j
l

r
W
i
U
I
.
H
l
i
M
I
i
U
H
M
w
c

u
b
u
^
u
d

i
l
t
u
S
T
A
T
S
O
f
l
T
»

*f
ll

d
o
r
u
n
t
f
l
l
c
d
a
n
d
f
u
;

l
o
u
t
c
.
I
h
u
u
n
i
r

v
i
r
n
o
n
<
«
n
A
h
a

r
w
f
r
r
p
k
s
.
r
i

la
;
i
t
m

I
d
i
j

r
h
u
n

■
u
i
i
u
I
l
j
]
i
r
T
n
e
r
u
c
f
f
c
l
i
a
t
«
n
n
r
i

t>
cl

,n
i
t
j
i

r
r
j
k
f
-
l
k
d
K
i
M
H
i
i

id
ih
r
I
f
c
t
o
f
H
i
K
P
U
i
a
l
}

In
U
l
m
c
f
k
l
i
t
f

f
a
i
f
i
v
n

A
B
O
U
T
D
Y
N
A
C
O
M
P

D
Y
N
A
C
O
M
P

i>
1
I
c
i
d
i
n
i
d
i
u
n
b
u
i
a
r
u
!
i
m
i
l
l
l
y
i
l
n
n
l
a
l
i
-
u
c
»
u
h
u
l
n

i
p
w
i
n
i
r
r
i
Ih

c
-
o
r
l
d
t
o
m
t
t
t
t
h

in
O
K
U

o
!
5
O
c
o
u
n
r
*
i
|

D
u
n
n
i
i
h
t
M
i
l

ih
rt
c
,
c
m

-
r

h
i
v
f
i
f
a
l
l
r
c
n
U
l
i
c
d

Ih
c
D
Y
N
A
C
O
M
P

p
t
o
d
u
;
.

Un
t,

bu
!
K
i
m

m
j
i
n
r
a
m
e
i
l
a
n
d
i
m
p
i
o
y
c
d

o
u
r
h
i
g
h
k
t
c
l
o
f
qu

i
ti
l
y
u
i
d
c
u
u
o
m
e
r
l
u
p
p
o
i
l

Tl
ic

■
t
h
r
f
v
e
m
e
p
t

in
lj
ui
]i
e>

i*
i
p
p
i
r
c
n
i

i
t
e
m
o
u
f
n
i
j
n
j

i
c
p
e
i
i
l
U
K
o
r
n
c
f
i
i
n
J

i
h
c
i
o
l
l
w
u
c

r
e
v
i
e
w
s

in
l
u
c
h
p
u
t
l
j
u
n
i
o
n
s
a
i
L
O
M
P
U
T
H
O
S
I
C
S

i
O
S
o
f
l
-

•
«
'

Ci
ie
i^
uc
,
A

N
.
A
.
L
O

ft
,

So
ft

ll
l.

C
l
e
l
l
i
n
C
o
m
p
u
l
u
i
a
n
d

K
i
l
a
b
i
u
]
D
V
N
A
C
O
M
P

w
!
l
-
U
(

hi
l

al
ia

a
l
.
J
U

Ir
fc
jl
fl
l

T
h
e
w
t
f
l
u

d
i
j
M
y
n
a
m
e
d
a
n
d
a
l
»
i
»

-i
ll
ui
i
lo

d
o
c
u
u

pi
ol
ut

il
i

or
(t

.t
i
d
r
f
e
c

' F~iEl ' Il jll r ~! Ii;; ~ !llj' 1 11~ 'Hi 0 'Tt• H l III !ji!i '! llia !l ill ; !j1 jill ' BII 
I -' •• I "'I- j." - I ii 1 I J ~ I 'I . , ' 'I - . j" I" ,; I i' " li'l i" ' l ," I "ii 
!jl!iU m ! i~ H!~ Hi! i !ni, i l~5 !Hi i !hfil- If! ! III i lH ilhl ~ iiiH m,i 1Ii! ~H! lil'; 
l,dj'! III J . I ~e: ll !~ I J iJi~ J1" ll'! I l lt'j.i. ! . ! I - . , 'I' H· t! I .~" l !;'·- !I'! l" l J.sli 0 ~ J~1~ - - ~ __ ~ ,= ~H·- ~ ;H ~ ~ ' rs ~ I:J ~ , . ! I: l~ .. El at! I; ~ ~ ~ I II i I ~ . E 1 ~!i~~~ ~ Hj;~ -lif ~ ~! ~ !S;~ z 5j·,-l! d ' l ,i' ' r~1 "" ' 'I!g , I· j II ! " i'II ." i - '. I .. I .. ' .' , " 'fl' j 'U!' 1 ,,' 51'.' '1 0

" Ii!!l!l iHj iii i i~!, iUi 1 i.I!i i li~ III ; iHl!!/ Hll i; h,i I II:: Hi ilm ill' i ll!U! lIm !ill illll ex 
'" '" ';' ji l' !, 1'1' l 'i 1 1'" l~~ I.l I 'l j ' I' ! i' " < i! ! I 1 ~, !~i n: ! ij , ~!'§ ~ill; II' j. z 
G ljill!. ii! 11 Ilt! iii! lill iii!! 1111 ! .wt!! itil lit 1m iIll (~il III illi lim iilfI ml! llh jill z 
'" ... 

Ii iil1j Ill! 1i\L Ill! 11!lllllHlll!! !IIII mIll j jill ! II! i' IMli II !ill Hili I!! i i Iii II II I!! I! ,ii 111Ilii illl i 
C 

" CIl 
U -f-< 
CIl 

~ ' ... I. H 1., ,!" "', ' ,!.1 el'j, 0' \1)" ' 1 ,oj i ii '.- "'" ... , Ii iil . !L "'ll ' .'" I ~ fr I l' "J' 
H!HI}I lHI ~ !li Hlij m~g "ip ~ ihi 11'111 HiUi· a!~! WI mj W!I 'l. 33i ~ ill fHl1l !!Iii! !t~iii ~ I!!ii hiH fUll! ~ 

f-< 
CIl 

§,l .: 1 ~ _;I 1" HE; "I! ' Ill · I ' 0 " " i~ ~ l~l ,'" "" ""'n ~ ='1' '11r ''''Ii el'"' 0".1 ~ !iOi ~plp 
~ ij!ilI! Hij Hil lhi! ~Hn lIiH hhi miill HilJji ~miUJl lUH UWlli i Ull d~h! HU!i Hiii IHm ~~Ill ~ :Hij 
!: a'; 0:: ~ ~H ~ :J ; U , : !h .. _ .. h !:ii "'U ... 7L! . O .la1 ';;; ":" ~ J t:: h,J ... ... l!>- _* ... 1 . 1 ~ ! .H ~ l!i .~ ~ o( d,~ !Ur 
~ ~el=: ;. i ~ ~ fi ~ '-- /;; a 

I "~! " 1'1'1 '1" 1 Iii" Ihld, Ilii 
'~ !!i ' j!!I " ,' .t 
' ji . " '1 ill" ~ "j ""iI ' · i I 
11!!! . i!l! '~" 11 Ii 
II j i "11 'l'i 1 71 .. ii~ -;1!; 

i:J JI'l j ' !!! llh - 1,1; lin! :IH 
t:: fH il'l~1 i 1i ::: Ii;. htl l

l!, ;Ii, 
I- S3"" !~h Ii i >-.1 
;, 'lj -il'f~l!~ ',!I,· ... ,=.. II 'I ' I c iii" 'I ' '" . 
" III J1'1' J. 'P,i 

CIl • .! ' i • lIlt' '" !! .I 7. !!Itn ]l'" 
'" I ' 1 1 !"1~11' "I ~ _ilil i 'li i j flfBi 
CIl . j I 'I "J 1 'I' :J !1' ':I ?i 11hl <II ,1 
., h i1

j H ".i'llj; 1t 'l 'I .. - • "" ,lli·i: ' . i!iJ' ~ hhll;j :s .!~lll 
, :,F ~ ' ... Ii! t;!;i l , ~ sql ~ ili!~!l ~ "l.i 
<llJ' :. :11 ' 111 =;\11' 
~~ !ii i t iHI i LiH 
< ~ < J: .. ". 

M,:.:IN 

11!'\'l" 'ilJ "i' !I"f '" ,"'I co" " I ,t':l.il ~" I II I f'j! jo! I~II! IfiJ 'I i 
i !;i!i.i¥ ~i .l!!_ Li 51 H ~I! ~ ~ iJ! i lI J ':: 
. . i : I' ;il! II'IJ < !~ ; l-f i I ~ 1!11 ~ .. ' 1 
i 'll ;,J '.1- b I '.J 5jl il l l !ill ! 
.H>Bll 1;11 III Ill! 1,1 flli !.; :. 
';"I"j, g' J - ,' '.0 'It •• ~ ,I. 01 in!!!i! llll! ! I 1' 11'l ill ' ~IL H~ ij """ '1 'il ' 'J ' I I . , I,i,· ~', , hi" .; g. ~ hi i ~ if~ ' !:1 l~~~i Iii; _. ~s. 
"I,il ••• 1'·i. ',' ' J1111 ill !Ill ' .11, . J . , . ". " '.1 , II' j" I ' ;-- '" 
l'j!l!l!l;l~ 1ilfi ,I ilj.!! 1!1~1 11',li' j!ii ii 
'a i: ·I;.1 _Hi l-j if 1t j~ I "'1 ~hl ~i. 
Iti~ !H! i ~!~li i.~ Hl~~ :i! !hi !i!! :;l~ 
~~ ·- ~t~l rIIE~& l-f '{! ~ ~ I I [lJ I .;~ . : I 
UH~;j!l ~ nt!lJ It I ~·I~: !il !l~i! -I~lfi j t 
I 1'""11 '1'111 I" .' .,,'- 1"1 I! . ' 0 ·lin!!., ~ li ,i -JH fUf~I<! !~~ H~~h ~t ii ~j~ 
ll!j,l!ill aH[H i .l; ~ lil i III HIll; . il! !~ ! i ! 
. , ., t ' 11 ' II' ." ]" J I ' ,iI' .' !- d_ ih!I.'jH = Illl~i ' 0" '~C lli,' ; ~ ij, ~ f!!I'I ,' Iii! Hl 

:I:- i l I' " ~ /; .. I ~Il! 'i It II. 0· _. 'i v "" i l.!.; t :::;; : J oU ~ ': ~ . it · ~ !ill . :!. 9!e J G !~ .:: . .. 9 . :!- 5 ' y 2! 7. ", ~e _ j .. ~ < ... ! « .11 

'F'!'I;!! ~ <!!'~ ~ f,i r,d:! b!l ~ S! 31' ~ ~ , ~; ~ " 
~!§l .. h~ E H~11 ~~'Ia ~ !!id ; Sll! ~ j:::ti :!t;!t;~ ~ <1 

: ~ ~ 5 = ~ a 
M,3N M,3N M,:i N M,:iN ,\\3N 

M:iN M,:iN 

'tll lIPll' ISll ii: 
~ II I:! ' ~~ , I . I ',,' I I I l e"l ','i 
• 'I . 'I!'!!! ' li1p. , I," '(: t -I ~ .. 'I ~ .f --. 11'j' i l;l~!, l-,ll' " 
"I' i "Il' -j' -'11' 1.1 I llt!l 1 ,}'I!!; 
" I" ~ IIi" '- I'" 1 l ilt; I I -11 ii j~}i 
'II! :,II!; I !lll 

~ hi lll!i' i!!dl 
~ g.I" !Id,: hJI'I ' 
~ .,!i, I ' \'< 'i ·! I 
U f l'i' Ij, ;! >, i ll( :J ,,"~ ' f 'loS" =' I:I! I 
Q '11! WI"; !t:., · '" ' I,I! I;: i' ' l!iiij 1 'I.~ 1~1iJ~ l 1i!t~ 

: ~Iil .:;I,l ol!i!l} 
~ I ~ - !Il l'''''' '!: ~''':I 
f l'-- i ' l~'l ~ !~i!!i 
i'l~l .H .. !! "iii,!, 
-~'. I ! ii' ; -ll : "'!'l ~2i ! ~ ~!Jj .. ~ ~~h! ~ 
~'l, .'111,1 8 ~ ~ !i!1 :.I ; ',:t l e! ChtJ! ~ ~<U, 
~3 11 § ~~hh ~~~H1i 
o ~ == " " . 

M,:iN M3N 

PH' 
dui 
liii! ,'q 
~Ih 

'll'I' '''1 i:J J ~ 
wli 

JWl 
: ll:~ • 
' lilH f. ~-~ . 
~i11:1 
" "II : Po :1 . 
:.hl~! 
"'4 .1:.~ 
Soil" "1- !! g .. . 
e!i ll

•
r 

" ·11 ' ~ Q ~ J ~ 8 

~BH !l 
od JE 
i5 ~ I fit 
~ ~. L 

M,3N 

M,:iN M,:iN M,:iN 

: I 

I I 1 . • I 
," i • 
: ~ ell; 

z ·1 I !. I I 
o H;lj!'6 
- 1i " jI;:J 1 I 
~ .j I i 0 l I 
::.: ilil'lij iS ll ' jj 
... i! [I 1 ! '.' 
Z II h . -! _ ! i· , 

~ !i I j ! t 
- I' ,I i ',' =: ." 7 i . ~ 

'" jl ! i! il 
Q '1" I' ! 
or: t '"' ! I' '. o l~ , II i l~ '! 

I, " j' l': ' 
I! II I' "~ j1 ! !!!l1 ~ I .. . , ! 
~ i IiI 'I ; ~ l ~I ,l h I., ! d~:!~.1§ 
u ~i 

B! ~ i! 
;. I"l 
f i !IH 
~ii ~ i i;; 
ill !' !:ia.. =i 
~ ~;;: a.. 7. , K 
·~p 8.a 
; 8~8 ~= 1I 
!~ ~ :~ -~ i 

... I>' ill' :E ~~:; . I!. 

o ih U'1 
U i' «+ -< i~ lI :i !! .. i -- -z: ~;o !Ill ! ;!! >- <gqit . i 
Q !'l' ~H !-I 1I .:! ... ~~ · 
;:J ! ~ i ~ ·~!ll 
o ~ h ~O !l 
== 3 ~" i ~i:: 
~ j ' ~: '" 

j l. i J l1 
., :: ~"o ~ -" 

rl ! ; ~ J ~ 
.... I!. l.i ~ ·;";:1 ~ ~ II .. 
HI!W « ... I .... " .. 
~ ~U Hf 

I 
4i ~ j! 
. "" N'" 

D. ~l~f:~ ; 
~ .. *~ ... ~- 1 ;:3 _ c .... ,..·~ 
c.i ~.lo:;;~~c ~ 
.5~ ~~!!~ ! 
~ ~ iI: ~ i:i IJ.l l 
~ i:: .. ~ g ;;:: I 
:E oZ o-E. s:; t 
0::£ ..:11:;; ;;; j' 
U J::i~:::a i. 
<:!~ ~h -: I z ~;::: .::: g S 
:>0 0: E= -E.' 
Q ~ ~ ~ ; 

7. 0 

n 



42 COMPUTE! June. 1982, Issue 25

Don't bother to plan very much. Just go. The book

on BASIC that they bought did not get much of a

workout.

They like some very simple things. Many of

the boys engaged in a very short "insult" program.

10 print "garbage head";

20 goto 10

That will print garbage head continuously across

the screen until you hit the STOP key. It even has a

certain graphic appeal which grows out of the

normal flow of the program.

They like simple graphics. They are very

enthusiastic about games. They learn to program

"in use." One of my colleagues noted that his son

was learning lo program more like learning a

language by living in another country than the way

languages are learned in schools. He could do it

even though he did not find il easy to talk about it.

Games and programming were going on in

these computer camps. But something else was

going on that I had not fully expected. Persons

between the age of eleven and fifteen were busy

exploring and Meshing out their "self." Steve is an

eleven-year-old who is on the go. It shows up in

everything he does; including his banner program.

However, in his crashing ahead he never

managed to produce anything neat. Gus is dif

ferent. What he managed on the last day was a

very aesthetically appealing display. That is an

important difference between Gus and Steve. I

could see the same thing going on in each of these

young individuals. They were defining themselves

in what they did with the computer. And the com

puter is flexible enough to permit this form of self-

expression.

One more thing came out of this camp. There

are now 28 more people for whom the computer

will be understood as a personal tool. <3

MEMOREX
FLEXIBLE DISCS
WE WILL NOT BE UNDER

SOLD!! Call Free (800)235-4137

(or prces and information. Dealer

inquires invited and COD's

accepted

PACIFIC

EXCHANGES

100 Foothill Blvd.

San Luis Obispo. CA

93401. InCal. call
(800) 592-5935 or

(805) 543-1037

VOICE 1/0 THAT WORKS!
for the COMMODORE and APPLE

Voice I/O has come a long way from Ihe

barely intelligible computer speecti of on-

ly a low years ago. t! is now possible lo
enter data or commands lo your computer

just by talking to it and trie computer can

talk back with clear, pleasant, human

sounding voice.

The COGNIVOX models VIO-1002 (lor

Commodore] and VIO-1003 (for tne Apple

II * ) are at the forefront ot a new genera

tion of Voice I/O peripherals that are easy

to use. offer eicellent performance and

are atfordably priced

SOME SPECIFICATIONS

COGNIVOX can be trained to recognize

up to 32 words or phrases chosen by the

user To train COGNIVOX to recognize a

new wo'0. you simply repeat Ihe word

three times under the prompting ol the

system.

COGNIVOX will also speak with a voca

bulary ol 32 words or phrases chosen t>y

the user This vocabulary is independent

of Ihe recognition vocabulary, so a dialog

with the computer is possible. Memory re

quirements for voice response are approx

imately 700 bytes per word.

For applications requiring mote than 32

words, you Can have two or more vocabu

laries and switch back and forth between

them Vocabularies can also be stored on

disk.

computers

HOW IT WORKS

COGNIVOX uses a unique single-chip

signal processor ano an exclusive non-li-

near pattern matching algorithm to do

speed recognition. This gives reliable op

eration at low cost In fact, the perfor

mance of COGNIVOX in speech recogni

tion is equal or better to units costing

many times as much.

For voice output. COGNIVOX digitizes

and stores the voice of the user, using a

data compression algorithm. This method

offers four major aOvanrages: First there

are no restrictions to Ihe words COGNI

VOX can say. If a human can say It, COG
NIVOX will say it too Second, it is very

east to progiam your lavoiite words. Just

say them in tne micropnone. Third, you

have a choice ol voices: male, female, child,
loieign Fourth ana foremost, COGNIVOX

sounds very, very good. Nothing in the

market loday can even come Close lo the

Quality ol COGNIVOX speech oulput. You

can verily this yourself by calling us and

asking to hear a COGNIVOX demo over

the phone Hearing is believing.

A COMPLETE SYSTEM

COGNIVOX comes assembled and test

ed and it includes microphone, soltware.

power supply, built m speakerfamplifier

and extensive user manual. All you need

to get COGNIVOX up and running is to

plug it in and load one of The programs

supplied

It is easy io write your own talking and

listening programs too. A single slate-

ment in BASIC is all thai you need to say

or recognue a word. Full instructions on

now to do it are given in the manual

COGNIVOX model VIO-1002 will work

with all Commodore computers with at

least 16k of RAM Model VtO-1003 re

quires a 48k APPLE If + wlln l disk orive

anfl DOS 3 3

OHDER YOUR COGNIVOX NOW

Call us at (005) 685-1654 between 9am
and 4pm PST and charge your COGNIVOX

to your credit card or order COD. Or send

us a check In the mail, specifying your

computer. Price for either model ol COG

NIVOX is J295 plus $4 shipping in the U.S

(foreign add 10% we Ship AIR MAIL).

VOICETEK
P.O. Box 3S8.Golete. CA 93116

VIC-20

VIC-20 INTERFACING BLUE BOOK

Did you know that your VIC can be used

to control a 99c toy motor so effectively

that it runs like a precision machine? Or

lhal you can make VIC talk with an inter

face you can build at a total pans costs of

under S5?

These and other 18 interfacing projects

selected for ease of construction and low

co:;t are detailed in the VIC-20 Interfacing

Blue Book a veritable gold mine of practi

cal information on how to build interfaces

to sense levels, dial telephones, detect li

quid levels, control lights, do A/0 and DA

conversion and many more.

Written by a college professor in a

friendly and easy going style, the Blue

Soak gives you theory of operation, sche

matics, program listings, parts lists, con

struction hints and sources of materials

lor each one of the 20 projects.

If you wanl to gel trie most out of your

VIC this book is a must Cost is $14 95

(less lhan 75e per project1)

WORD WHIZ

Here is a no frills word processor that

does the ioband is so small it leaves plen

ty o' memory for your tent. Yet it offers

full screen editing and easy save of work

in progress This pocket-rocket does it by

taKmg advantage ol VIC's buili-m leii

manipulation capabilities It delivers out

standing performance for letters and

short manuscripts (up to 10 pages).

^ORO WHIZ is all that is likely to need

for wort) processing in your VIC and costs

only S14.95.

Above prices include postage in the

U.S. CA res. add f>% lax Foreign add 12.

micrnsignal
900 Embarcadero Del Mar. Unit A

Goleta.CA 93117
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Do n't bo the r to plan ve ry much .Just go . The boo k 
on BASI C th a t they bought did not get much of a 
workout. 

T hey li ke some ve ry simple thin gs. Many o f 
the boys e ngaged in a ve ry sho n " insult" program . 

10 print " garbage head" ; 
20 gOlD 10 

That will print ga rbage head continuo usly ac ross 
Lhe sc reen until yo u hiL the STO P key. IL eve n has a 
ce rtai n g raphic a ppea l which g rows out of th e 
normal fl ow o f the program . 

T hey like simple g raph ics . T hey a re very 
en thusias tic about ga mes. They lea rn to progra m 
"in use." O ne of m y co ll eagues nOLed Lh at his son 
was lea rn ing to program mo re like lea rning a 
language by li ving in anothe r co u nLry tha n the way 
la ng uages a re lea rn ed in schools. He cou ld do it 
even Lhough he did not fi nd it easy LO La lk abou L iL. 

Games a nd p rogramm ing were go ing on in 
Lhese compute r camps. BUL something e lse was 
going o n that I had no t full y ex pected . Pe rsons 
betwee n the age o f eleven a nd fifteen were busy 
ex plo rin g and fl es hing o ut th ei r "sel L" Steve is a n 
eleven-year-old who is o n the go. It shows up in 
eve ryth ing he does ; includ ing his ba nner program. 

However, in his crashi ng ahead he never 
managed to prod uce a nything nea L. Gus is dif-

fe rent. What he managed o n: the last day was a 
ve ry aesth e ticall y appea ling d isplay. That is a n 
important diffe rence be tween Gus and Steve . I 
co uld see the same thing go ing o n in each o f Lh ese 
young indi viduals. T hey were de fining Lhemselves 
in whaL they did with the computer. And the com­
pute r is fl exib le enough to permit this fo rm o f sel f­
ex pressIOn . 

O ne mo re thing came o ul of this cam p. T he re 
a re now 28 mo re peo ple fo r whom the comp uLe r 
will be u nderstood as a pe rsonal tool. .J 

PLIXIBLE DISCS 
WE WILL NOT BE UNDER· 
SOlDft C311 Free (800)2354137 
for pnces and information. Dealer 
inqumes invited and CO D's 
accepted 

PACIFtC 
EXCHANGES 
100 Foothill Blvd . 
San Luis Obispo. CA 
93401 In Cal. call 
(8001 592·5935 or 
18051 543·1037 

, 

VOICE 1/0 THAT WORKS! VIC-20 
for the COMMODORE and APPLE II computers 

VOtce 110 has come a long way from the 
D8181)' ,"Ielhgltlle compYler speech 01 on· 
IV a l ew years ago. It Is now POssltl le to 
enter dala or commendS to yoyr COmpYler 
IY5t oy lalklng to It and Ihe computer can 
lalk oack wilh clear. pleasant. numan 
sounding vOIce. 

Tne COONIVOX models VIQ-t002 Il or 
CommOdorel and VIQ-tOO3 (lor tile App le 
II "' ) afe althe 10felIDnt 01 a new genera· 
hon 01 VOIce I/O pellOherals rnat are easy 
to yse. oUer e_cellent perlormance and 
are allordably plrced 

SOME SPECIFICATIONS 
COG NIVOX can be 1Ialned to recognize 

up to 32 wordS Of ptlrases ctlcsen tly Ihe 
user. To 1Ia," COGNIVOX to recognize a 
new word. yOy simply repeat Ihe word 
th fee l imes under the prompllng 01 Ihe 
sys tem. 

COONIVOX will also speak with avoca· 
Oulary 01 32 word5 or ptlrases Chosen tly 
the user Th is vocatlulary Is Independent 
ollhe reCOllnrtlon vocatlulary, so a d ialog 
wdn the complJler is POssi tlle. Memory re­
ourrements lor voice response afe approx. 
Imalely ;00 oytes per word. 

For aopllcat ions reQurring mOfe Ihan 32 
words. you can have I wo or mor! vocatlu· 
larres and SWItch back and lorth between 
them Vocabularres can atso oe SIOred on 
Olsk. 

HOW IT WORKS 
COGNIVOX usu a unique Slngle·chlp 

SIgnal processor ano an ucluslve non·lI· 
near paHern malctling algo"thm 10 dO 
speech .ecognrt ion. ThiS gives reliable op· 
e.atlon at low cost. In faci. Itle perlor. 
mance 01 GOGNIVOX in speech recognj· 
tlOl1 is equal or be tter 10 units cosllno 
many t imes as mUCh. 

For voice OUtpu\, COGNIVOX d lgi' lles 
ano 510res the voice 01 the user. USing a 
oala compreSsion algorIthm. This melnOd 
oIlers lour major advanlages: f i rSllnere 
a.e no leS1liCI ions to the words COONI· 
VOX can say. It a human can say it. COG· 
NIVOX will say It 100 SeCOflO. il Is very 
easy to proglam yOlJr lavorl te words. JUSt 
say tnem In !M mlcropnone. Tnlrd. you 
ha_e a chOIce 01 VOICes: male. l ema Ie. cnild, 
lorelgn Fourth and loremost. COGNIVOX 
SOlJnds very. very good. Nothing in t tle 
market loday can even come ttose to Ine 
Quality 01 COGNtVOX speech outPut. You 
can verily th is yOlJrsell by call ing us and 
askrng 10 hear a COG NIVOX demo over 
the phone. Hearing Is believing. 

A COMPLETE SYSTEM 
GOGNIVOX comes assemtlle<:! and test· 

eO and II Includes microphOne. sollware, 
power supply. tluilt in speaker/amplifier 
and extenSIve user manual. All you need 
10 gel COGNIVOX up and running Is to 
plug It In and load one 01 Ihe prOll.ams 
supphed. 

It IS easy to .... flle your own talk Ing and 
listenrng programs 100. A SIngle stal e­
ment In BASIC is all tnat yOIJ need to say 
or recOlln ize a word. Full instruct ions on 
now to do it are given in Ine manual. 

COGNIVOX model VIO·tOO2 will work 
..... ,In all Commooore compulers wilh at 
leas! 16k 01 RAM. MOdel VIO· lOO3 re­
Quires a 48k APPLE II'" with I disk Clflve 
ana DOS33 

ORDER YOUR COGNIVOX NOW 
Call us all805) 685-1854 belween 9am 

and 4pm PST Hnd charge your COONIVOX 
to your c.edl t card or order COD. Or seno 
us a cneek In the mail. specilying your 
Computer. Price lor ei ther mOdel 01 COG· 
NIVOX Is $295 plus $4 snipping rn the U.S 
Il ore ign add 10'10 we snip AIR MAIU. 

VOICETEK 
P.O. Box 388 , Goleta, CA 93116 

know Itlal your VIC can be USe<:! 
a 99c toy metor so elleCtlvely 

It runs like a precision maChine? Or 
you can make VIC lalk wltn all inler· I". ;',,!"" build at a lotal parts costs 01 

,. 
Inlerlaces 

te lephones. deteCI II· 

I :~:~~~:;f;,: :.~~'::'; IIgtlts. dO AID and OIA many more. 
a college prOlessor rn a 

'C::C::, :C:yo~aIS:e~r~i~~ os~:::;,::'n~ s~~ue~ 
i . program listings. par ts lists. can· 

structlon hints alld sources 01 materials 
10' eaCh one 01 the 20 projects. 

II you wanl to gel lhe most oul or your 
VIC ItllS bOOk is a must Cost Is S14.95 
lIess Ihan 15c per projeCt !) 

WORD WHIZ 
Here i s a no Irills word processor IIlat 

does tile lob and i s so smati It lea~es plen· 
ty 0' memory lor your lex\. Ye l il oi l ers 
lull screen editing anel easy save 01 work 
In p,ogress. Ttlis pocket·rocket does it by 
taking advantage 01 VIC's DUII\-ln lexl 
manIpulatIon capatlilities It delivers 01.11· 
standing perlormance lor leUers and 
ShOft manuscripts lup to 10 

WORD WHIZ is all rnat i s Ii I 
l or WOld processing in your V·::'C~'-·C"-." 
only SI4.95. 
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// isn't necessary to understand machine language to

add this useful search utility to your library ofprograms.

fust type in the BASIC loader program and it will build

the machine language routine for you. There are versions

herefor Apple II Plus, and both Upgrade and 4.0

PET/CBM BASICs.

Search For PET

And Apple II

Plus
Michael Erperstorfer

Vienna, Austria

Here is a useful utility program. Search, which

enables you to find any string or number of BASIC

keyword within a BASIC program. For example, if

you've written a large program and want to find

out all the places where a variable, NAMES, ap

pears, or all examples of GOSUB — use Search. It

will print out all line numbers where it finds the

target.

To start the search, you type in a new BASIC

line at line zero and follow it with a colon and the

target of your search. To look for NAME$:

0:NAME$

To be able to look for numbers, the first character

of line zero is ignored (that's why the colon is neces

sary. To look for the number 102, you would type:

0:102

Program 1 is for the Apple II Plus. You can type

the 8c key and hit RETURN because this is easier

than typing CALL 768 every time you want to

initiate a search. (The machine language routine

must be linked at first, before any searches, with

CALL 768.)

For PET/CBM 4.0 BASIC users, Program 2

will create the machine language routine which can

then be used by typing in SYS 864 and hitting

RETURN. PET/CBM Upgrade BASIC users

should make the change to line 972 as indicated in

Program 3.

700 FOR ADRES=768TO900:READ DATTA:P0K

E ADRES,DATTA:NEXT ADRES

768 DATA 169, 76, 141, 245, 3, 169

774 DATA 16, 141, 246, 3, 169, 3

780 DATA 141, 247, 3, 96, 162, 0

786 DATA 173, 1, 8, 133, 1, 173

792 DATA 2, 8, 133, 2, 160, 0

798 DATA 177, 1, 208, 6, 200, 177

804 DATA 1, 208, 1, 96, 160, 0

810 DATA 177, 1, 133, 3, 200, 177

816 DATA 1, 133, 4, 200, 177, 1

822 DATA 133, 117, 200, 177, 1, 133

828 DATA 118, 165, 1, 24, 105, 4

834 DATA 133, 1, 165, 2, 105, 0

840 DATA 133, 2, 160, 0, 177, 1

846 DATA 240, 28, 205, 6, 8, 240

852 DATA 4, 200, 76, 196, 3, 162

858 DATA 0, 232, 200, 189, 6, 8

864 DATA 240, 7, 209, 1, 240, 245

870 DATA 76, 76, 3, 32, 119, 3

876 DATA 165, 3, 133, 1, 165, 4

882 DATA 133, 2, 76, 28, 3, 169

888 DATA 163, 32, 253, 251, 32, 32

894 DATA 237, 169, 160, 32, 253, 251

9 00 DATA 96

Program 2.

10 REM FIND FOR 4.0 BASIC

800 FOR ADRES=864TO980:READ DATTA:POK

E ADRES,DATTArNEXT ADRES

864 DATA 162, 0, 173, 1, 4, 133

870 DATA 193, 173, 2, 4, 133, 194

876 DATA 160, 0, 177, 193, 208, 6

882 DATA 200, 177, 193, 208, 1, 96

888 DATA 160, 0, 177, 193, 133, 195

894 DATA 200, 177, 193, 133, 196, 200

900 DATA 177, 193, 133, 54, 200, 177

906 DATA 193, 133, 55, 165, 193, 24

912 DATA 105, 4, 133, 193, 165, 194

918 DATA 105, 0, 133, 194, 160, 0

924 DATA 177, 193, 240, 28, 205, 6

930 DATA 4, 240, 4, 200, 76, 156

936 DATA 3, 162, 0, 232, 200, 18°

942 DATA 6, 4, 240, 7, 209, 193
n a a T-i*m7v o a a ^> a a n C 156 ^ ^

*r -i- *-

918

924

9 30 urti'A

936 DATA 3, 162.

942 DATA 6, 4, 240, 7,

948 DATA 240, 245, 76, j.JVr .,,

954 DATA 199, 3, 165, 195, 133,

960 DATA 165, 196, 133, 194, 76,

966 DATA 3, 169, 35, 32, 210, 255

972 DATA 32, 127, 207, 169, 32, 32

978 DATA 210, 255, 96

3, 32

193

108

Program 1.

10 REM FIND FOR APPLE II PLUS

Program 3.

972 DATA 32, 213, 220, 169, 32, 32
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It isn't neeessa,) to understand UI.aehine language to 
add this useful sea:reh utility to YO"T libm ,) of programs. 

} ust tyt,e in the BASIC loader progra:m and it will build 
the machine lang uage rouline Jor yO'/.l" There a:re versions 
heTe fOT A/,ple II Plus, a.nd bOlh Upgrade and 4.0 
PET/CBM BA SICs. 

. Search For PET 
And Apple II 
Plus 
Micha el Erperstarfer 
Vienna, Austria 

Here is a useful utility program , Search , which 
enables you to find any string o r number of BAS IC 
keyword within a BASIC program. For example , if 
you 've written a large program and want to find 
out all the places where a variable, N AM ES, ap­
pea rs, o r all exa mples ofGaSU B - use Search. It 
will print out all line numbers where it finds the 
target. 

T o start the sea rch , you type in a new BASI C 
line a t line ze ro and follml" it with a colon and the 
ta rge t o f yo ur sea rch. To look for NAMES : 

O:NAME$ 

To be able to look for numbers, the first character 
of line zero is ignored (that's why the colon is neces 
sa ry. T o look for the number 102, yo u wo uld type: 

0:102 

Program I is for the Apple II Plus. You can type 
the & key and hit RET URN because this is eas ie r 
than typing CALL 768 every time yo u want to 
ini tiate a sea rch. (The machine language ro utine 
IllUSt be lin ked a t first, be fore any sea rches , with 
CALL 768.) 

For PET/CBIVr 4.0 BAS IC users, Program 2 
will crea le the machine la nguage rouline which can 
then be used by typing in SYS 864 and hitting 
RET URN. PET/C BM Upgrade BASIC users 
should make the change to line 972 as indicated in 
Program 3. 

Program I. 

10 REM FIND FOR APPLE II PLUS 

700 FOR ADRES=768T0900:READ DATTA:POK 
E ADRES,bATTA:NEXT ADRES 

768 DATA 169, 76, 141, 245, 3, 169 
774 DATA 16, 141, 246 , 3, 169, 3 
780 ' DATA 141, 247, 3, 96, 16 2 , 0 
786 DATA 173, 1, 8, 133, 1, 173 
792 DATA 2, 8, 133, 2, 160, 0 
798 DATA 177, 1, 208 , 6, 200, 177 
804 DATA 1, 208 , 1, 96, . 160, 0 
810 DATA 177, 1, 133, 3, 200 , 177 
816 DATA 1, 13 3 , 4, 200, 177, 1 
822 DATA 133, 117, 200, 177, 1, 133 
828 DATA 11 8, 165, 1, 24, 105, 4 
834 DATA 133, 1, 165, 2, 105, 0 
840 DATA 133, 2, 160, 0, 177, 1 
846 DATA 240, 28, 205, 6, 8, 240 
852 DATA 4, 200 , 76, 196, 3, 16 2 
858 DATA 0, 232, 200, 189, 6, 8 
864 DATA 240 , 7 , 209, 1, 240, 245 
870 DATA 76, 76, 3, 32, 119, 3 
876 DATA 165, 3, 133, 1, 165, 4 
882 DATA 133, 2, 76, 28, 3, 169 
888 DATA 163, 32, 253, 251 , 32 , 32 
894 DATA 237, 169, 160, 32, 253, 251 
900 DATA 96 

Program 2, 

10 REM FIND FOR 4.0 BASIC 
800 FOR ADRES=864T0980:READ DATTA:POK 

E ADRES,DATTA:NEXT ADRES 
864 DATA 162, 0, 173, 1, 4, 133 
870 DATA 193, 173, 2, 4, 133, 194 
876 DATA 160, 0, 177, 193, 208, 6 
882 DATA 200, 177, 193, 208, 1, 96 
888 DATA 160, 0, 177, 19 3, 133, 195 
894 DATA 200, 177, 193, 1 33 , 196, 200 
900 DATA 177, 193, 133, 54, 200 , 177 
906 DATA 193, 133, 55, 165, 193, 24 
912 DATA 105, 4, 133, 193, 165, 194 
918 DATA 105, 0, 133, 194, 160, 0 
924 DATA 177, 193, 240 , 28, 205, 6 
930 DATA 4, 240, 4, 200 , 76, 156 
936 DATA 3 , 162, 0, 232 , 200 , 189 
942 DATA 6, 4 , 240 , 7, 209 , 193 
948 DATA 240, 245, 76, 156, 3, 32 
954 DATA 199, 3 , 165, 195, 133, 193 
960 DATA 165 , 196, 133, 194, 76, 108 
966 DATA 3, 169, 35, 32, 210, 255 
972 DATA 32, 127, 207 , 169, 32, 32 
978 DATA 2 10 , 255 , 96 

Program 3, 

972 DATA 32, 213, 220, 169, 32, 32 © 
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JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 80-PAi

WE WILL MATCH SOME ADVERTISED PRICES ON CERTAIN PRODUCTS LISTED UNDER Si

C:: commodore 
C 8M· computer ' 

Model 8032 



Tomorrow's Technology Today

ECommodore Computer

VIC 20 Personal Computer $ 299.95

VlCi5T5Graphic Printer $ 395.00

CBM 4016 $ 995.00

CBM 4032 $1295.00

CBM 8032 $1495.00

CBM SuperPet 9000 $1995.00

CBM 8050 Dual Disk Drive $1795.00

CBM 4040 Dual Disk Drive $1295.00

CBM 2031 Single Disk Drive $ 695.00

CBM 4022 Tractor Printer $ 795.00

CBM 8010 IEEE Modem $ 279.00

CBM Datasette $ 74.95

CBM-IEEE Interface Cable $ 39.95

IEEE-IEEE Interface Cable $ 49.95

NEC Spinwriter Printer

NEC 7730 $3085.00

NEC 7710 $3085.00

NEC 7720 $3610.00

NEC 3510 $2290.00

NEC 3500RD $1895.00

Tractor Feed Options are available

Professional Software

WordPro™—A Family of CBM Word Processing Programs

WordPro 2 Plus $ 199.95

WordPro 3 Plus $ 295.00

WordPro 4 Plus $ 450.00

WordPro 5 Plus(for CBM 8096) $ 450.00

TheAdministrator(DataBaseforCBM) $ 650.00

POWER™ (Programmer's Utility ROM] $ 89.95

InfoPro™ (DataBase for CBM] $ 295.00

Epson Printers

MX-70 $ 299.95

MX-80 w/graphtrax $ 645.00

MX-80 FT $ 745.00

MX-100FT $ 945.00

INTERFACE CARDS

8141 RS-232 Interface Board $ 75.00

8145 RS-232 Interface Board

w/2K Buffer $ 149.00

8151 RS-232 Interface Board

w/X/ON-X/OFF $ 170.00

8161 IEEE Interface Board $ 55.00

8131 Apple Interface Card $ 85.00

8232 Apple Interface Cable $ 35.00

8220 TRS-80 Cable $ 35.00

Atari

Atari40016K $ 399.00

Atari 800 16K(incl. BASIC cartridge). $ 899.00

Atari 410 Recorder $ 99.95

Atari 810 Disk Drive $ 599.95

Atari 822 Thermal Printer $ 299.95

Amdek Monitors

VideoiOOG(LimitedQuantity) $ 179.00

Video 300G $ 200.00

Color 1 $ 449.00

Color 2 $ 999.00

Diablo 630 Printer

Diablo 630 $2710.00

Tractor Option $ 350.00

CMD Mupet

MC-800AMupet Controller $ 995.00

(Multi-User Controller for

CBM Computers)

CM-100Channel Module . . $ 250.00

Printer Module $ 350.00

Qume
Spring 9/45 $2495.00

Tractor Option $ 210.00

WordPro, POWER and InfoPro are

registered trademarks of

Professional Software Inc.

NEECO
679 Highland Ave.

Needham, MA 02194

(617) 449-1760
TELEX: 951021

MON-FRI 9:00-5:30 E.S.T.

MASTERCARD "VISA

Tomorrow's Technology Today 

C::: Commodore Computer 
VIC 20 Personal Computer .... ..... .. .. ........ $ 299.95 
VIC1515GraphicPrinter ..... . . $ 395.00 
CBM 4016 . . . . $ 995.00 
CBM 4032 .. . .. .. ............ . .. . . . $1295.00 
CBM 8032 . . ..••. .. ••........ $1495.00 
CBM Super Pet 9000 . .. ..... ...... . ... ..... $1995.00 
CBM 8050 Dual Disk Drive . . . . .. . . • • • . ... . $1795.00 
CBM 4040 Dual Disk Drive . . ... . .. .. .. . ...... $1295.00 
CBM 2031 Single Disk Drive . ..... . .. .. .. . . . .... $ 695.00 
C8M 4022 Tractor Printer . ..... . . . .. . ....•..... $ 795.00 
CBM 8010 IEEE Modem . . . • • . . . . • . . . . $ 279.00 
CBM Datasette . . . . . • . . . . . $ 74.95 
CBM·IEEE Interface Cable . . . .. $ 39.95 
IEEE·IEEE Interface Cable . . .•. . . .•. . . $ 49.95 

NEC Spinwriter Printer 
NEC 7730 ........ .... . . ... $3085.00 

... $3085.00 
.•...•..... 53610.00 

NEC 7710 
NEC 7720 ..... 
NEC 3510 .. 
NEC 3500RD . 

. . . . . . . . . . . . . . . . . . . ... $2290.00 

. . . . . . . . . . . . . . . . . .... $1895.00 
Tractor Feed Options are available 

Professional Software 
WordPro™ _ A Family of C8M Word Processing Programs 
WordPro 2 Plus . . . ... $ 199.95 
WordPro 3 Plus . . . . . . . . . . . . . . . .... $ 295.00 
WordPro 4 Plus ...... .... $ 450.00 
WordPro 5 Plus(fo r CBM 8096) . .......... .. $ 450.00 
The Administrator (DataBase for C8M) ..... $ 650.00 
POWER',\! (Programmer's Utility ROM). . .. $ 89.95 
InfoPro"'" (DataBase for C8M) ... S 295.00 

Epson Printers 

MX·70 ... ....... ..... ......... $ 299.95 
MX-80 wlgraphtra, . . . . . . . • . . . . $ 645.00 
MX·80 FT . . . . . . . . • • . . . $ 745.00 
MX·l00 FT .................... $ 945.00 
INTERFACE CARDS 
8141 RS-232 Interface Board . . . $ 75.00 
8145 RS-232 Interface Board 

wl2K Buffer .. . . $ 149.00 
81 51 RS·232 Interface Board 

w/X/ON·X/OFF . . . . $ 170.00 
8161 IEEE Interface Board . . .. .... $ 55.00 
81 31 Apple Interface Card . .. . ... $ 85.00 
8232 Apple Interface Cable . . . $ 35.00 
8220 TRS-80 Cable . . $ 35.00 

Atari40016K .. . . ........... $ 399.00 
Atari 800 16K (incl. BASIC cartridge) . $ 899.00 
Atari 410 Recorder . . . . . . . . . . $ 99.95 
Atari 810 Disk Drive . . .. $ 599.95 
Atari 622 Thermal Printer .... . $ 299.95 

Amdek Monitors 
Video 100G (Limited Quantity) ..... $ 179.00 
Video 300G . . ... $ 200.00 
Color 1 . . . $ 449.00 
Color 2 ..... $ 999.00 

Diablo 630 Printer 
Diabl0630 .... . . . . $2710.00 
Tractor Option . . .. . . . .... .... ... $ 350.00 

CMDMupet 
MC-800A Mupet Controller $ 995.00 

(Multi·User Controller for 
C8M Computers) 

CM·l00Channel Module . . $ 250.00 
Printer' Module .. $ 350.00 

Qume 
Spring 9/45 ....... . . . ... $2495.00 
TractorOption ... .. $ 210.00 

Word Pro, POWER and InfoPro are 

registered trademarks of 

Professional Software Inc. 

MON·FRI9:00- 5:30 E.S.T. ,~ ~9~~~~Ave. ~ Needham, MA 02194 
(617) 449-1760 B::=:: 

TELEX: 951021 MASTERCARD · VISA 
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Numerous ideas come to mind, especially for educational

applications, when a VIC can be used to control a video

disc machine.

A VIC

Intelligent

Video Disc

System
Claire J Carr and Everett Q. Corr

Herkimer, NY

The Commodore VIC-20 can control the Pioneer

VP 1000 LaserDisc. What it takes is an adapter

circuit attached to the VIC User Port. By adding a

printed circuit board to the adapter it can be con-

irolled by a PET computer. Adding the software

and a suitable laser disc results in an "intelligent"

video disc system. This new teaching tool is part of

the information technology revolution that many

predict will change schools radically during the

next generation. We wanted to explore first-hand

what could be done with an intelligent video disc

system, possibly an important tool in the future of

education.

As teachers, our major interest is to improve

the art of teaching for the benefit of students. In

an ordinary class, the range of student capability

can be equal to the grade number. A fourth grade

class can therefore contain students with a reading

capability ranging from 1st to 8th grade level. In a

20 pupil class, students receive actual individual

attention which amounts to only minutes a day.

They get few trials at mastery of any topic. The

wide spread in classroom capability, cultural biases

of both city and rural schools, and the competition

of TV can each damage a teacher's efforts to pro

vide an atmosphere which motivates students.

Also, outstanding teaching is rarely trans

mitted. Few teachers have the resources to com

municate beyond a local area. The use of an intelli

gent disc could lead to improved education. It

actually leverages teacher time and permits an

increase in contacts with students. This system can

improve the accuracy of presentation and increase,

by orders of magnitude, the number of possible

trials a student encounters in achieving subject

mastery. The system also requires student involve

ment and, with properly designed software,

supplies immediate feedback to correct errors and

speed mastery.

We had already built an adapter to connect

between the PET 2000 (32K) and the Pioneer

VP1000 LaserDisc video player.

What is significant about the video disc? It is

the storage capacity, up to 54,000 individual picture

frames on a half hour side of a LaserDisc. Each

frame is numbered, encoded in the 17 spare lines

of the TV frame. The Pioneer LaserDisc decodes

the frame number and displays it on the TV screen

on command. There are extended play versions of

LaserDisc's operating at double the track density.

Unfortunately, they skip putting the frame num

bers on double density discs. One reason, it appears,

is that, in one hour per side extended play made,

the disc plays at constant linear velocity. The rate

of disc rotation changes from 1800 RPM on the

inner track to 600 RPM on the outer disc track. In

the single play mode there is constant angular

velocity with the disc held at L800RFM.

It is straightforward to interface the VIC-20 to

the Pioneer, VP1000 LaserDisc player. A block

diagram of the VIC Intelligent Video Disc System

is shown in Figure 1 ■ The switch box shown in

Figure 1 allows the use of a single TV monitor for

the VIC and the Pioneer player. The switch box

contains RF connectors for the computer, disc, and

TV. We used the inexpensive Type F connectors.

Our VIG-to-Pioneer Adapter was built by wire

wrap on a Radio Shack 0.1 inch grid printed circuit

board. This board has contact fingers on 0.156

inch centers along one edge. A 12/24 contact edge

connector can be soldered along this edge and the

adapter is then a plug-in for the VIC User Port.

We actually cut a Radio Shack 20/40 pin connector

down to size for the VIC.

IC-1 in the Adapter produces a 38 kilohertz

pulse chain containing the encoded signals for

each of the operations of the video disc player.

A data pulse string is 10 cycles of a 38 Kilohertz

clock that is generated from the piezo-ceramic

chip. XI. Pioneer Electronics part number VSS-002.

A code word is 10 bits long and is contained within

11 actual data pulses. It is the period between the

38 kilohertz data pulses which determine the logic

code. A logical zero is a pulse period of 0.93 mil

lisecond. A logical one is twice that period. 1.86

milliseconds. Five bits of the ten encoded are fixed,

leaving five bits for up to 32 commands to the

LaserDisc.

The code selection is determined by the com

bination of lines effectively pulled to ground by the

chips IC-1 and IC-2, the CD4051B. These are

CMOS analog switches with a low saturation resis

tance when switched by the control lines. The "B"

after the device number 4051 means that the devices

are buffered, increasing their resistance to (but not
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lV u.merOIiS ideas come to mind, especiall)lfo r educational 
applicaliollJ, when a VIC co n be IIsed /0 conlrol a video 
disc maC/,int, 

AVIC 
Intelligent 
Video Disc 
System 
Cla ire J Carr and Everett Q Carr 
Herkimer. NY 

T he Commod ore VI C-20 can cOl1lro l the Pionee r 
VP 1000 Lase rDisc. What it takes is an ad apte r 
circuit a ttached to the V IC User Port. By adding a 
printed circu it boa rd to th e adapte r it can be con­
trolled by a PET computer. Ad d ing the soft wa re 
and a suitable lase r disc results in a n " in te lli ge lll" 
video di sc syste m. This new teaching tool is part of 
the informatio n technology revolu tion that man y 
predict will cha nge schools radica ll y during the 
nex t generatio n. We wa nted to ex plore first-hand 
what could be do ne \\'ith an in te lli gent video disc 
syste m, possibly a n importa l1l tool in the future o f 
education. 

As teache rs, our m(.~j o r interes t is to improve 
the an o f teaching for the be ne fit o f stude nts. In 
an ordinar), class, the range o f student capabilit), 
can be equal to the grad e number. A fo urth grade 
class can there fore conta in students with a reading 
capability ranging from 1st to 8 th grade level. In a 
20 pupil class, studellls receive actual individual 
attention which anlountS to ani), minutes a da )" 
They ge t few trials at mas tery o f a ny topic. T he 
wide spread in classroom capabili ty , cultura l biases 
o f both city and rural schools, and the competition 
of TV can each damage a teacher 's e ffon s to pro­
vide an atmosphe re which mo ti va tes students. 

Also, outsta nding teaching is rarely trans­
mitted . Few teachers have the resources to com­
municate beyond a loca l area. The use of an intelli­
gent disc could lead to improved education. It 
actuall y leverages teache r time and permits an 
in crease in contacts with stude nts. This syste m can 
improve the accuracy of presentation and increase, 
by orde rs of magnitude, the numbe r o f possible 
tri als a stude III e ncounte rs in achieving subject 
mastery. The syste m a lso requires stude nt in volve­
ment and , with properly designed softwa re, 

- supplies immediate feedbac k to correct errors and 

speed maste ry. 
We had already built a n adapter to connect 

between the PET 2000 (32 K) and the Pionee r 
VPIOOO LaserDisc video playe r. 

What is significant about the video disc? It is 
the storage capacity, up to 54.000 individual picture 
frames on a half hour side of a LaserDisc. Each 
fra me is numbered , encoded in the 17 spa re lines 
o f the TV fra me. The Pionee r Lase rDisc d ecod es 
the fra me number and displays it on the T V screen 
on comma nd. The re a re ex tended play versio ns of 
LaserDisc's o perating at do uble the track density. 
Unfortunately, tbey skip putti ng the frame num­
be rs on do uble de nsity d iscs . O ne reason , it a ppei,rs, 
is that, in one hour pe r side ex tended play made, 
the disc plays at constant linea r velocity. The rate 
of disc rotati on changes from 1800 RPM on the 
inner track to 600 RPM on the o uter disc track. In 
the single play mode the re is consta nt a ngular 
velocity with the disc held a t 1800RPM . 

It is straightforward to inte rface the V IC-20 to 
the Pionee r, VP I 000 Lase rDisc player. A block 
diagram or the VIC Intelligent Video Disc System 
is shown in Figure I. T he switch box shown in 
Figure I a llows the use o f a single TV monito r for 
the VI C a nd the Pionee r player. Th e switch box 
contains RF connectors fo r the conlpute r, disc, and 
TV. We used the inexpensive T ype F connectors. 

O u r VIC-to- Pionee r Ada pter was bu ilt by wire 
wrap on a Radio Shack O. I inch g rid printed circui t 
boa rd. T his board has contac t fin ge rs on 0.1 56 
inch cente rs along one ed ge. A 12/24 contact edge 
connector can be soldered along this ed ge and the 
ada pte r is then a plug-in fo r the VI C Use r Port. 
We actuall y cut a Radio Shack 20140 pin connector 
down to size for the V I C-

IC- I in the Adapter produces a 38 ki lohertz 
pu lse chain conta ining the encoded signals for 
each of the operations of the video di sc player. 

A data pulse string is 10 cycles o f a 38 Kilo he rtz 
clock that is generated from the piezo-ce ramic 
chip , XI, Pioneer Electronics part number VSS-002 . 
A code word is 10 bits long and is contained within 
II actual data pulses . It is the period betwee n the 
38 kilohertz d ata pulses which d ete rmine the logic 
code. A logical zero is a pulse period of 0.93 mil­
lisecond. A logical one is twice that period, 1.86 
milliseconds. Five bits o f the ten encoded a re fi xed , 
leaving fi ve bits fo r up to 32 commands to the 
LaserDisc. 

The cod e selectio n is dete rminecI by the com­
bination of lines effective ly pulled to ground by the 
chips IC-I a nd IC-2 , the CD4051B . These are 
CMOS analog switches with a low saturation resis­
ta nce when switched by the control lines. The "B" 
after the d evice numbe r 405 1 means that the devices 
are buffered , increasing their resistance to (but not 
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Expand
your

VIC to 80
columns.

—^^m

Quantum Data's newVideo Combo Cartridge brings you: 40

or 80 column display, plus 16K RAM and PROM socket.

With the Video Combo Cartridge from Quan

tum Data you can now have 40 or 80 column

display, I6K RAM and PROM all in one cartridge.

It comes set for 40 column Display compatible

with the VIC videtfmodulator and your home TV.

Then, when you are ready to upgrade to 80 col

umns and a video monitor, just make a simple.

no-cost change inside the cartridge. Instruc

tions are provided. Also provided is a socket for

a PROM, 16K of memory and AC adaptor. If

you don't need memory, then 80 columns can be

yours for only S 199.50. A listing of the driver soft

ware is provided at no charge. A programmed

PROM containing this software is also available

for S19.95.

QDI

expandor:

• Expands Basic user memory up to

24K in 8K steps

• PROMS may be mixed with RAM

in 8K blocks

• 8K can be assigned to machine

language area

• Plugs directly into VIC expan

sion port

• Low power, no additional power

supply required

• Professional Quality, full buffering

on all signals

• Small size: 6 x 4.5 inches.

16K expandor $149.95

24K expandor $199.95

QDI Printer

RS-232

interface:

• Provides RS-232 voltage conver

sion for VIC serial port

• Allows use of a wide variety

of RS-232 peripherals including

printers, modems and voice

synthesizers

• Low power CMOS circuitry

requires no external power supply

• Small size: 2fe x 3 inches

Printer S49.95

QDI

Minimother:

• Adds 3 slots to the memory

expansion port

• Removable card guides allow

either boards or cartridges

• Requires no additional

power supply

• Fused to protect VIC power supply

from overload

• Simple plug-in installation

Minimother $69.95

QUANTUM [714)966 6553
DATA IMP DEALER HOTLINE (714|754-1945
UM I H, I NO. 3001 Redhill Bldg. 4, Suite 105, Costa Mesa, CA 92626

Quantum Data's new Video Combo Cartridge brings you: 
or 80 column display, plus 16K RAM and PROM socket. P'l:'r.T::..:o 

With the Video Combo Cartridge from Ouan­
tum Data you can now have 40 or 80 column 
display. 16K RAM and PROM all in one cartridge. 
It comes set for 40 column Display compatible 
w ith the V IC videa-modulator and your home T.v. 
Then, w hen you are ready to upgrade to 80 col­
umns and a video monitor, just make a simple, 

no-cost change inside the cartridge. Instruc­
tions are provided. Also provided is a socket for 
a PROM, 16K o f memory and AC adapto r. If 
you don't need memory. then 80 columns can be 
yours for only SI99.50. A listing of the driver soft­
w are is provided at no charge. A programmed 
PROM containing this software is also available 

I 
I 
I 
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001 
expandor: 

• Expands Basic user memory up to 
24K in 8K steps 

• PROMS may be mixed w ith RAM 
in 8K blocks 

• 8K can be assigned to machine 
language area 

• Plugs directly into VIC expan­
sion port 

• Low power, no additional power 
supply required 

• Professional Ouality, full buffering 
on all signals 

• Small size: 6 x 4.5 inches. 
16K expandor . ...... . 5149.95 
24K expandor . ..... . $199.95 

for 519. 95. 

001 Prlntor 
RS-232 
interface: 

• Provides RS-232 voltage conver­
sion for VIC serial port 

• Allows use of a w ide variety 
of RS-232 peripherals including 
printers, modems and voice 
synthesizers 

• Low power CMOS circuitry 
requires no external power supply 

• Small size: 2'h x 3 inches 
Printor . ........ . .. . . 549.95 

001 
Minimother: 

• Adds 3 slots to the memory 
expansion port 

• Removable card guides allow 
either boards or cartridges 

• Requires no additional 
power supply 

• Fused to protect VIC power supply 
from overload 

• Simple plug-in installation 
Minlmother . ......... 569.95 

QUANTU M 1714 1966-6553 

DATA I N C DEALER HOT LINE /7141 754-1945 
, • 3001 Redhill Bldg. 4, Suite lOS, Cost<! Mesa, CA 92626 
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Figure 1: VIC's Intelligent Video Disc System

Pioneer

LaserDisc

RF

Modulator

VIC-20

Computer

totally protecting against) electrostatic charge and

voltage transients.

The CD405Is are switched by the output from

(lie 6522 VIA chip in the VIC computer by way of

I he User Port terminals C thru K. The transistors

Ql and Q2 buffer IC-1, provide pulse inversion

and drive for the 30 feet of audio cable connected

to the LaserDisc player. The LED. Dl. also blinks

Out the coded pulse string indicating that the data

pulse chains are being sent by the Adapter.

The LaserDisc player controls are a fantasy

machine. Imagine any way you would want to

manipulate a motion picture and the LaserDisc has

a control key to do it. Here is a partial list:

KEY FUNCTION

Sets up player to search for picture frame

and initiates search.

Enter frame number 0-54000.

Stops picture. Blanks screen.

Starts picture.

Displays or removes frame number.

Stops picture on frame number.

CONTROL

SEARCH

DIGITS "0

PAUSE

PLAY

FRAME

STILL

KE

(S)

-9"

(P)
(G)

(F)

(H)

There are other functions as well: switching

either of the audio channels, forward or reverse on

single frame step, slow step, 3X scan and fast scan.

The program for the VIC-20 is called a "driver"

and contains a simple routine in BASIC to control

the LaserDisc player. You can build routines around

it to make an Intelligent Video Disc system. With

over 400 dealers already in the US sales of Pioneer

LaserDiscs are estimated near 40,000 this year

alone. Discounts on the $745 price are available,

too.

Be forewarned. Dealers are having a difficult

job keeping shelves stocked with discs. We bought

20 discs and the dealer said that that's about average.

1 REH VIC-DRIVE FOR LASER DISC"

10 D9=150

15 DIMTX(15)

20 GOSUB12000

30 INPUT"COMMAND STRING—>";CS$

40 PRINT
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Figure 1: VIC's Intelligent Video Disc System 
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lOtall y protecting against) electrostatic charge and 
voltage transients. 

T he CD405 1 s are switched by the output from 
the 6522 VIA chip in the VIC compute r by way of 
the Use r Port terminals C thru K. The transislOrs 
Q I and Q2 buffer IC- I, provide pulse inversion 
and d rive for the 30 feet of audio cable connected 
lo the LaserDisc playe r. The LED, 0 I, also blinks 
out the coded pulse string indica ting that the data 
pulse chains are being sent by the Adapte r. 

The Lase rDisc player controls a re a fantasy 
mac hine. Imagine any way you wou ld want lo 

manipulate a motion picture and the LaserDisc has 
a control key lo do it. Here is a partial list: 

CONTROL KEY FUNCTION 

SEARCH (5) Sets up player to search for picture frame 

DIGITS "0 - 9" 
PAUSE (P) 
PLAY (G) 
FRAME (F) 
STILL (H) 

and initiates search. 
Enter frame number 0·54000. 
Stops picture. Blanks screen. 
Starts p ic ture. 
Displays or removes frame number. 
Stops picture o n frame number. 

Switch 
Box 

I 
AdaptcT 

-j I-

I 

,--

,--

10 

R F 
odulator M 

VIC-20 
Computer 

T here are other functions as well: switching 
e ither of the audio chan nels, forward or reve rse on 
single frame step, slow step, 3X scan and fast scan. 

The program for the V IC-20 is called a "drive r" 
and conta ins a simple routine in BASIC lo control 
the LaserDisc player. You can bu il d routines aro und 
it lo make an Intell igent Video Disc system. With 
ove r 400 deale rs already in the US sales of Pio nee r 
LaserDiscs a re estimated near 40,000 this year 
alone. Discounts o n the $745 price a re available, 
loO. 

Be forewarned . Dea le rs are having a difficult 
j ob keeping shelves stocked with discs. We bought 
20 discs and the dealer said that that's about average. 

1 REM VI C-DRIVE FOR LASER DISC" 
11'1 D9 =150 
15 DIMTX(1 5} 
20 GOSUB1 2000 
30 I NPUT "COMMAND STRING-- > " ; CS$ 
40 PRI NT 
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Figure 2: VIC To Pioneer Video Disc Adapter

U

,+ 5.0V

XI Pioneer VSS-002

IC1 Pioneer M50110CP

IC2,IC3 CD4051B

Dl RED LED

SI Miniature Phone Jack

Q1,Q2 2N2222

Miniature

Audio Jack

SI

45 GOSUB10000 11070

50 PRINT:PRINT 11080

60 GOTO30 11090

10000 F0RQl=i TO LEN(CS$) 11100

10010 Q2=ASC(MID$(CS$,Q1)):GOSUB110 12000

00

10020 NEXT 12010

10030 RETURN 12020

11000 IFQ2>57 OR Q2<48 THEN 11020 12030

11010 Q3=TX(Q2-47):GOTO 11060 12040

11020 IFQ2>72 OR Q2<70 THEN 11040 13010

11030 Q3=TX(Q2-59):GOTO11060 13020

11040 Q3=0 13030

11045 IF Q2=80 THEN Q3=TX(14) 13040

11050 IF Q2=83 THEN Q3=TX(15) 13050

11060 PRINT CHR$(Q2);:POKE 37136,Q3 13060

FOR J= 1 TO D9: NEXT

POKE 36136,0

FOR J= 1 TO D9:NEXT

RETURN

DATA 86,22,38,70,54,82,18,34,

66

DATA 50,81,52,69,53,83

FOR J=l TO 15:READTX(J):NEXT

POKE 37138,255

RETURN

REM *** COMMAND SUMMARY ***

REM NUMBERS "0" TO "9"

REM SEARCH "S"

REM PAUSE "P"

REM PLAY "G" (FOR "GO")

REM STILL "H" (FOR "HALT")©
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Figure 2: VIC To Pioneer Video Disc Adapter 

t: 
o 
"--• • :> 
u 
> 

I~ 

2 (5.0V 

.01 + 1+470
)lf 16 141---114 

6.3V 151---1 15 
IC-2 12 II 

11---1 9 
c __ -----~ 11 5 ~-__110 

2 12 
0 __ ------110 

8 1--
E __ -----~9 71--

3 6 f------< 
-'--

+5.0V 

I 
16 3 14 ~-__1 5 

I 7 

IC-3 12 8 
15~--l6 

H4---------j1l 5~--l4 

J4--------11O 
8 -

K ---------1 9 7 ---< 
L....-__ ---=6CJ---< 2 

COMPUTEI 

IC-I 

15 

3 

X I Pioneer VSS-002 
ICI Pioneer MSOIIOCP 
IC2,IC3 CD40S1 B 
DI RED LED 
SI Miniature Phone Jack 
QI,Q2 2N2222 

49 
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DI.V 
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Audio Jack 
Sl 
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45 GOSUBHHl00 
50 PRINT:PRINT 
60 GOT030 
10000 FORQ1=1 TO LEN(CS$} 

1 

10010 Q2=ASC(MID$(CS$,Q1}}:GOSUBl10 
00 

10020 NEXT 
10030 RETURN 
11000 IFQ2 >57 OR Q2 ( 48 THEN 11020 
11010 Q3=TX(Q2-47} : GOTO 11060 
11020 IFQ2 >72 OR Q2(70 THEN 11040 
11030 Q3=TX(Q2-59} :GOTOl1060 
11040 Q3=0 
11045 IF Q2=80 THEN Q3=TX(14} 
11050 IF Q2=83 THEN Q3=TX(15} 
11060 PRINT CHR$(Q2};:POKE 37136,Q3 

11070 FOR J= 1 TO D9: NEXT 
11080 POKE 36136,0 
11090 FOR J= 1 TO D9:NEXT 
11U0 RETURN 
12000 DATA 86,22,38,70,54,82,18,34, 

66 
12010 DATA 50,81,52,69,53,83 
12020 FOR J=l TO 15:READTX(J}:NEXT 
12030 POKE 37138,255 
12040 RETURN 
13010 REM *** COMMAND SUMMARY *** 
13020 REM NUMBERS "0" TO "9" 
13030 REM SEARCH "SO 
13040 REM PAUSE "pO 
13050 REM PLAY "G" (FOR "GO") 
13060 REM STILL "H" (FOR "HALT"}O 



SPECIALS H INTE6RATED CIRCUITS
6502 7.45

6502A/6512A 8.40

6520 PIA 5.15

6522 VIA 6.45

6532 7.90

2114-L20Q

2114-L3D0

2716 EPROM

2532 EPROM

10/6.95

10/7.95

10/4.90

10/6.10

10/7.40

2.45

2.25

5-50

9 90

6116 Hitachi 2Kx8 CMOS RAM 9.90

4116-200 ns RAM

Zero Insertion Force 24 pin Socket

S-100 Wire Wrap Socket

50/6.55

50/7.35

50/4.45

50/5.75

50/7.00

25/2.3,0

25/2.10

5/515

5/9.45

5/9.45

100/6.15

100/6.90

100/4.15

100/5.45

100/6.6C

100/2.15

100/2.00

10/4.80

10/8.90

10/8.90

8 for 15

2.00

£40

A P Products 15% OFF

APHobbv-Blox 15% OFF

MODEM SPECIAL $99
SIGNALMAN Mk1 from Anchor Automation

DIRECT CONNECT Modem with RS232 Cable and Connector

included Fully compatible with all Bell 103 modems. 0 to

300 bps. full duplex, frequency shift keyed modulation, auto

matic ANSW/ORIG selection, direct connect, audible tone

carrier detect indicator, self-contained battery powered

PET/CBM Version (Mk1 P) $169

For Commodore Computers, the Signalman Mk1P includes

connector, cable, and machine language software

CDMPACK INTELLIGENT TERMINAL PACKAGE S115

Combines intelligent RS232 pod hardware from cgrs Micro

tech with EHS Intelligent Terminal software to allow you to

connect any RS232 Modem to PET/CBM.

RS232 MODEM-STAR
IEEE 488 MODEM-STAR

SALE $128
SALE $199

We carry Apple 11+ from

Bell & Howell

16K RAM Card for Apple 95

filFORTH ! fir Am« II $75

A full-featured FORTH with enhancements. Conforms to

FORTH Interest Group standards.

REVERSAL (Spracklen) 32 K Apple 28.00

Data Manager (Lutus) 24K Apple 40.00

Data-Graph (Boyd) 48K Apple 40.00

Apple II User's Guide (Osbome) 12.00

Introduction to Pascal (Sybex) 10.30

Pascal Handbook (Sybex) 12.00

Musical Applications of Micros (Chamberlin) 20.00

User Guide to the Unix System 13

6502 Assembly Language Subroutines 11

PET Fun and Games 8

Qcommodore

CBM-PET SPECIALS
8023 Printer-136 col. 150cps bi-difectional

8300 Daisy Wheel - 40 cps bi-directional

8032 80 x 25 CRT, business keyboard

Super Pet

8096 Board (extra 64 K RAM for 8032)

8050 Dual Disk Drive • 1 megabyte

8250 Dual Disk Drive • 2 megabyte

CBM IEEE Modem

4016 full size graphics keyboard

4032 full size graphics keyboard

4040 Dual Disk Drive - 330,000 bytes

2031 Single Disk Drive -165.000 bytes

4022 Tractor Feed Printer

C2N External Cassette Deck

Used CBM/PET Computers

lilt SALE

{995) 775

(2250) 1750

(1495) 1100

(1995) 1600

(500) 400

(1795) 1345

(2195) 1760

(395) 199

(995)

(1295)

(1295)

(695)

(795)

(75)

795

999

999

550

630

65

CALL

WE WILL MATCH ANY ADVERTISED PRICE

*** EDUCATIONAL DISCOUNTS ***
Biy 2 fET/CBM Cwpitin. rauhn 1 FREE

PETSCAN I $345 base price.
Allows you to connect up to 20 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 3 computers.

VIC20

VIC 1515 Printer

VIC 3K RAM

VIC 8K RAM

VIC 16K RAM

VIC 1540 Disk Drive

VIC Invaders

VIC Jupiter Lander

259

335

36

54

112

500

24

24

VIC Superslot

VIC Super Alien

VIC Maze in 3-D

VIC Cosmic Debris

VIC Amok (UMI)

VIC Snakman

VIC Rubins Cube

VIC Night Rider

24

24

12

9

17

13

13

11

TNW 1000 Serial Interlace 110

TNW 488/103 with DAA 450

Computers First Book of PET /CBM 11

WordPro 3 Plus - 32K CBM, disk, printer 195

WordPro 4 Plus - 8032. disk, printer 300

VISICALC for PET. ATARI, or APPLE 190

SH-KIT - PET ROM IrWto 40

Programmers Toolkit - PET ROM Utilities 35

PET Spacemaker II ROM Switch 36

2 Meter PET to IEEE or IEEE to IEEE Cable 40

Dust Cover for PET 8

IEEE-Parallel Printer Interlace for PET 110

IEEE-RS232 Printer Interface for PET 120

The PET Revealed 12

Library of PET Subroutines 12

4 PART HARMONY MUSIC SYSTEM fir PET
The Visible Music Monitor, by Frank Levinson, allows you to

easily enter, display, edit and play 4 part harmony music

Includes whole notes thru 54ths (with dotted and triplets),

tempo change, key signature, transpose, etc The KL-4M

unit includes D to A converter and amplifier ready to hook to

your speaker.

KL-4M Mnk l«rt itft VMM Prarw ISO

DISK

SPECIALS

SCOTCH (3M) 5" 10/2.45 50/2.35 100/2.30

SCOTCH (3M) 8'1 10/2.60 50/2.45 100/2.40

WE STOCK VERBATIM DISKS
Try the new Verijatim Head' Cleaner Kits

BASF 5" or 8" 10/2.00 20/1.95 100/185

Wabash 5" 10/2.00 20/1.95 100/1.85

Wabash 8" 10/2.00 20/1.95 100/1.85

WE STOCK MAXELL DISKS
Diskette Storaoe Pages 10 (or 3.95

Disk library Cases 8" ■ 2.85 5" -2.15

Disk Hub Rings 8" - 50 @ 7.50 5" ■ 50 @ 6.00

CASSETTES - AGFA PE-611 PREMIUM
High output tow nose, 5 screw housings

C-10 10/.56 50/.50 TOO/48

C-30 10/.73 50/.68 100/66

All other lengths available. Write for price list

SPECIALS
EPSOM MX-IO Ptotir

EPSON MX-IO F/T Mrt*

EPSOM HX-70 Prktir

EPSON HX-1H ftM«

Centronics 739 Printer with dot graphics

STARWRITERDilty Wltel Printer F10

Zenith ZVM-121 Green Phosphor Monitor

DC Hayes Smartmodem

Watanabe Intelligent Plotter 1195

BMC BM12A Green Phosphor Monitor

BMC BM1400BLUC 13" Color Monitor

BMC RGB 13" Color Monitor

6-Pen

450

545

300

695

575

1445

119

230

1445

100

285

329

ALL BOOK Ik SOFTWARE PRICES DISCOUNTED

Synertek Systems
SYM-l MIcrKomputir SALE 199
SYM BAS-1 BASIC or RAE 1/2 Assembler 85

KTM-2780 Synertek Video and Keyboard 349

KTM-3/80 Synertek Tubetess Terminal 385

data
systems

Z90-80 64K 2170

Z90-82 64K, 1 double dens, drive 2395

Z89-0 48K 1950

Z89-1 48K, 1 drive 2150

267 10 Megabyte + Floppy Drive 4495

Z37 1 3 Megabyte Dual Floppy 1495

Z25 High Speed Printer 1195

Z19 Video Terminal (VT-52 compatible) 670

ZVM-121 Green Phosphor Monitor 119

All Zenith Software discounted

ATARr
SPECIALS

800 Computer

400 - 16K

810 Disk Drive

825 Printer

850 Interface

Inside Atari DOS

Paddle Pair

Joystick Pair

16KRAM

32KRAM

Pilot

675

330

440

629

170

18

19

19

69

99

68

Microsoft BASIC

HIIIILE COMMAND

ASTEROIDS

STAN IAISEM

Space Invaders

Music Composer

Chess

Super Breakout

PAC-KAN

CENTIPEDE

First Book of Atan

72

32

32

37

32

45

30

30

36

36

11

Wnte for prices on other Atari items.

252 Bethlehem Pike

Colmar. PA 18915 2158227727 A B Computers

WRITE FOR CATALOG -
AdrJSI 25 pet order for shipping. We pay balance of UPS surface

charges on all prepaid orrjefs Prices listed are on cash discount
basis Regular prices slightly higher Prices subject to change

SPECIALS H INTEGRATED CIRCUITS 
6502 7.'5 10/6.95 50/6.55 100/6.15 
6502Al6512A 8.40 10n .95 5On .35 100/6.90 
6520 PIA 5.15 10/4.90 50/4.45 100/4.15 
6522 VlA 6.'5 10/6.10 5015.75 100/5 .• 5 
6532 7.90 lon..O 50n .00 100/6.60 
211 4-[200 2.45 25/2.~0 100/2.15 
211 4-[300 2.25 25/2.10 100/2.00 
2716 EPRO M 5.50 5/5.15 10/4.80 
2532 EPRO M 9.90 519.45 10IB.90 
6116 Hitadl 2Kx8 CMOS RAM 9.90 5/9.45 1018.90 
411 6-200 ns RAM 8 101' 15 
lI!Io Irrsertion Face 24 pin Socket 2.00 
$-100 Wire Wr~ Socket 2.40 

A P Products 15% DFF Ii 
A P Hobby-Blox 15% DFF 

,. .. .. 

.~~ 
MODEM SPECIAL $99 
SIGNALMAN Mkl from AncOOr Automation 
DIRECT CONNECT Modem with RS232 Cable and Comector 
ircluded. Fully compatible with all Bell 103 modems. 0 to 
300 bps, full ooplex, frequency shift keyed mOO.Iiation, aulo­
matic ANSW/DRIG selection. direct corrM!Ct, audible tone 
carrier detect indicatOf, self-contained battery powered. 

PET/ CBM Version (Mk1 P) $169 
For COfl'VTlOdofe ComllJters. the Signalman Mk I P ircludes 
connector, cable. and machine language software 

COMrACK INTELUGENT TERMIIllAL PACKAGE Sl15 
Combines intelligent RS232 tx)rt hardware lrom cgrs Micro­
tech with EHS Intel ligent Terminal software to allow you to 
connecl any RS232 Modem to PET/CaM. 

RS232 MODEM - STAR 
fEEE 488 MODEM - STAR 

SALE $128 
SALE $199 

We carry Apple 11+ from 
Bell & Howell 

16K RAM C.nI for Apple 95 

fliRiITII+ Ilf A"" II m 
A IuIHeabJred FORTH with enhancements. Conforms to 
FORTH Inlefest Group standards. 

REVERSAL (SprackJefl) 32K Apple 28.00 
Data Manager (l1r1\J') 24K Apple '0.00 
Data·Graph (Boyd) '8K Apple '0.00 
Apple II User', Guide (0,,,,",,) 12.00 
InlrocL<tilfl 10 Pascal (Sybe~ 10.30 
Pasc.> H~ (Sybex) 12.00 
Musical Applications 01 Micros (Chamberlin) 20.00 
User Guide to the Unix System 13 
6502 Asserroly Language Sutroutines I I 
PET Fun and Games 8 

Blcornrnodore 

CBM-PET SPECIALS Iill SALf 
8023 Prinler - 136 col, 150cps bI-direcl ional (995) 775 
8300 DaISY Wheel- 40 cps bi-direclional (2250) 1750 
803280 x 25 CRT, business keyboard (1 495) 1100 
Super Pet (1 995) 1600 
8096 Boatd (extra 64 K RAM , .. 8032) (500) 400 
8050 Dual Disk Drive· 1 megabyte (1 795) 1345 
8250 Dual Disk Drive • 2 megabyte (2195) 1760 
C8M IEEE Modem (395) 199 
4016 lull size ,,"aphics keyboard (995) 795 
4032 lull size ,,"apnics keyboard (1295) 999 
4040 Dual Disk Drive - 330,000 bytes (1 295) 999 
2031 Sinlle Disk Drive· 165.000 byles (695) 550 
4022 Tractor Feed Printer (795) 630 
C2N External Cassette Deck (75) 65 
Used C8M/PET ComouI .. , CAll 

WE WILL MATCH ANY ADVERTISED PRICE 

*** EDUCATIONAL DISCOUNTS *** 
II, z PET/C •• C.,.,..., .- I FREE 

PETSCAN I $345 base price. 
AllOws you to coonect up to 20 CBM/PET CclfT1IUters to 
shared disk drives and Pfinters. Completely transparent to the 
user. Pertect lor schools or multiple word processing coo­
ligurations. Base cool9Jration supports 3 computers. 

VIC 20 259 
VIC 1515 Printer 335 
VIC 3K RAM 36 
VIC 8K RAM 54 
VIC 16K RAM 11 2 
VIC 1540 Disk Drive 500 
VIC Invaders 24 
VIC Jupiter Lander 24 

VIC Superslot 
VIC Super Alien 
VIC Maze in 3·0 
VIC Cosmic Debt' is 
VIC Amok (UMI) 
VIC Snakman 
VIC Rubik's Cube 
VtC Night Rider 

24 
24 
12 
9 

17 
13 
13 
11 

TNW 1000 Serial Interface 110 
TNW 488/103 with OM 450 
Compute! 's First Book 01 PET /CBM 11 
YbdPro 3 Plus - 32K CaM, disk. printer 195 
WordPro 4 Plus - 8032, disk. printer 300 
V1SICALC lor PET. ATAAI, or APPLE 190 
II-KIT - rET 101 IltMa 40 
Programmers Toolkit - PET ROM Utilities 35 
PET Spacemaker II ROM Switch 36 
2 Meier PET to IEEE or IEEE to IEEE Cable 40 
Oust CoYer lor PET 8 
IEEE-Parallel Printer Interface for PET 110 
IEEE-RS232 Printer Interlace la PET 120 
The PET_ 12 
UbraIy of PET Subrootires 12 

4 PART HARIDNY IUSIC SYSTEI I .. PET 
The VISible Music Monitor, by Frank lfvinson. allows you 10 
easily emB'", display, edil and play 4 part harTTllJlY fOOSic. 
Indtxles wI'OIe no1es 1IIu 641/"0 (wi1h dotted and triple1S, 
terJ1lO change, key signature, transpose, etc. The KL-4M 
tnt inckldes 0 to A converter aM asTl>Iifier ready to hook to 
yoor speaker. 
1l·.1 ... Ion liiio II. ",.,. 110 

DISK 
SPECIALS • SCOTCH (3M) 5" 10/2.45 50/2.35 100/2.30 

SCOTCH (3M) 8" 10/2.60 50/2,45 100/2,40 

WE STOCK VERBATI M DISKS 
Try the neN Verbatim Head Cleaner Kits 

SASF 5" Of 8" 10/2.00 20/1.95 100/1.85 

Wabash 5" 1012.00 20/1.95 100/1.85 
Wabash 8" 1012.00 20/1 .95 100/1.85 

WE STOCK MAXELL DISKS 
Diskette Slorage Pages 
Disk Utrary Cases 
Disk Hub Ri~ 

10 '" 3.95 
8· ·~85 5"· 2.15 

8" . 50 @ 7.50 5" . 50 @ 6.00 

CASSETTES" AGFA PHil PREIIIIUIil 
HirjI rutput low noise, S screN hrusings. 
C-l0 101.56 501.50 100/.48 
Co30 10/.73 50/.68 100/.66 
All other lengtl"$ available. Write lor price list 

SPECIALS 
£110111-10 _ 
£PSOI 11-10 fIT ".,.. 
£PSOI 11-70 PItotor 
erso. IX-11M1 MIl. 
Ceotl"Orlcs 739 Printer with dot graphics 
STARWRITER oll.y lfittl Prilltr FlO 
Zenith ZVM-121 Green Phosphor Monitor 
DC Hayes Smartmodem 

450 
545 
300 
695 
575 
IUS 
11 9 
230 

Watanabe Intelligent Plotter 1195 
BMC BMI2A Green Phosphor MonitOf 
BMC BM1400BLUC t3" Color Monrtor 
BMC RGB 13" Color Monitor 

Hell 1445 
100 
285 
329 

All lOOK •• SOFTWARE PRICES OIlCOU WTEO 

Synertek Systems 
Sflll·1 IIcnc .. , ... r SALE 199 
SVM BAS-I BASIC or RAE 1/2 Assembler 85 
KTM·2J80 Synertek V<Ieo or" Keyooard 349 
KTM-3{80 Syoertek Tubeless Terminal 385 

,NITN I data ,...- systems 
Z90-80 64 K 2170 

·Z'9Q·82 641(,1 double dens. ciive 2395 
ZB9-0 48K 1950 
ZB9-1 481<, 1 ciive 2150 
lfJ7 10 Megat1y1e + Floppy Drive 4495 
l:J7 1.3 Megabyle Ou~ FkJopy 1495 
l25 Hq, Speed Printer 1195 
ZI9 Video Terminal (VT-52 compatible) 670 
ZVM-121 Green POOspOOr Monitor 119 
All Zenith Software diSOOJnted 

800 ComouI~ 675 
400 • 16K 330 
810 Disk Drive 44 0 
825 Prmter 629 
850 Interface 170 
Inside Atari DOS 18 
Paddle Pair 19 
Jcrtstick Pair 19 
16K RAM 69 
32K RAM 99 
Pilot 68 

~ 
ATARr 
SPECIALS 

Microsoft BASIC 72 
11ISlLl COIIAID 32 
AlTUOIDI 32 
ITAI IAlml 37 
Space Irw-aders 32 
MusicCanposer 45 
Chess 30 
Sl.iper Breakou.t 30 
PAC·IAI 36 
cUn/m 36 
First Book 01 Alan 11 

Write lor prices on other Atan items. 

WRITE ~OR CATALOG 
252 Bethlehem Pike ABC t AdO SI25pelordelforshlpping We pay balance 01 UPS sur1ace 
Colmar . PA 18915 215·822·7727 ompu ers cnargesona li DreDalOord~s Pncesflstedareoncashdlscount 

baSIS Regular poces shghtr hIgher Poces subject to change 



KMMM Pascal for PET/CBM $85
A subset of 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

- User manual and sample programs

Requires 32K Please specify configuration.

EARL for PET (disk file bised] $65

Editor, Ammbler, Halocitir. Unkir
Generates relocatable object code using MOS Technology

mnemonics. Disk file input (can edit liles larger than

memory). Links .multiple object programs as one memory

load. Listing output to 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 lo

give you switch selected write proteclable 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 with more lhan one ROM requiring the same socket.

Possible applications include machine language sort (such as

SUPERSORT), universal wedge, Extramon, etc.

RAM/ROM --4K S85

RAM/ROM--8K 120

Battery Backup Option 30

SUBSORT by James Strasma $35
SuDSort is an excellent general purpose machine language

sort routine (or PET/CBM computers. Sorts both one and two

dimensioned arrays at lightning speed in either ascending or

descending order Other fields can be subsorted when a match

is found, and fields need not be inany 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

sue. 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 which 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 rocketsnips, etc). or entire areasof the screen witrta

single, easy to use BASIC command Scroll any portion of the

screen up, down, left, or right. Turn on Of 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, (ill a box. and move it around on the screen

with easy to use BASIC commands Plot curves using either

rectangular or polar co-ordinates (great for Algebra. Geometry

and Trig classes.)

The SOUND commands allow you to mitiateanoteor series
ol notes (or even several songs! from BASIC, and then play
them in the 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 lower his plotting pen. even flip trie

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 3 or 4)

SuperGraphics (disk or tape) S 40

SuperGraphics in ROM 55

Volume discounts available on ROM version (or schools.

fir PET/CBM

Self Calculating

DATA BASE
REPORT WHITER

MAILING LIST

FLEX-FILE is a set of flexible, friendly programs to allow

you to set up and maintain a data base. Print dies with a

versatile Report Writer or a Mail Label routine. Pro

grammers will find it easy to add subroutines to their own

programs to make use of Data Base files.

RANDOM ACCESS DATA BASE
Record size limit is 250 characters. The number of records

per disk is limited only by the size of each record and the

number of records per disk is limited only by the size of each

record and the amount of 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 specified field. The Find command

locates any record when you enter all (or a portion of) the

desired key. Field lengths may vary from record to record to

allow maximum packing of information. Files may be sorted

by any field, and any field may be specified as a key.

Sequential files from other programs may be converted to

Flex-File format and Flex-File records may be converted to

sequential (WordPro, PaperMate, other word processors

may also use Flex-File data). Maximum record size, fields

per recrjfd, and order of fields may be changed at any time.

MAILING LABELS
With typical record size of 127 characters, each disk can

handle over 1000 records (about 2800 with 8050 drive).

Labels may be printed any number wide, and may begin in

any column position. There is no limit on the number or order

of fields on a label, and two or three fields may be joined

together on one line (like first name, last name, and title). A

"type of customer" (ield allows selective printing.

REPORT WRITER
Prim any field in any column. For numeric fields, use

decimal point justification (and round to any accuracy).

Define any column as a series of mathematical functions

performed on other columns. These functions include

arithmetic operations and various log and trig functions.

Pass results of operations such as running total Irom row to

row. At the end of the report, print total and/or average for

any column Complete record selection, including field

within range, pattern match, and logical functions can be

specified individually or in combination with other

parameters.

FLEX-FILE by Hichial Rllsy 360

Please specify equipment configuration when ordering.

COLOR CHART color video Boa-o $125
Up to 8 colors and high resolution graphics (128 x 192 in 2

colors) Generates composite video for use wilh monitor

PEDISK II from cgrs Microtech

5" 40 track, 1 drive. 143K $525

5" 40 track, 1 drive. 286K 690

8" IBM 3740 formal 77 track, 250K 995

PROGRAM YOUR OWN EPROMS
Bnnding Inn far PET/CBM S79

EPR0M Programmer with software for all ROM versions.

Includes all hardware and software to program or copy

2716 and 2532 EPROMs.

CBM Siftwtn

Legal Time Accounting Package 445

Medical Accounting Package

PORTMAKER DUAL RS232 SERIAL PORT 63

Two ports with full bipolar RS232 buffering Baud rates from

300 to 4B00 For PET/CBM. AIM. SYM

Dow Jones Portfolio Management 129

Personal Tax Calculator 65

Wordcraft 80 Wordprxessor Package 325

Pascal Development Package 235

Assembler Development Package 99

Intelligent Terminal Emulator 30

Softpac-1 (Competitive Software) 29

FORTH for PET
BY L C. Cargiie 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 repeal key.

sample programs.

standard size screens (16 lines by 64 characters).

150 screens per diskette on 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.

Available soon:

Metacompiler for FORTH $30

simple metacompiler for creating compacted object code

which can be executed independently (without the FORTH

system).

PaperMate
60 COMMAND

WORD

PROCESSOR
by Michael Riley

AS

Paper-Mate is a full-featured word processor for CBM/PET.

Paper-Mate incorporates 60 commands to give you full

screen editing with graphics for all 16K or 32K machines

(including 8032), all printers, and disk or tape drives.

For writing text, Paper-Mate has a definable keyboard so

you can use either Business or Graphics machines Shift

lock on letters only, or use keyboard shift lock. All keys

repeat.

Paper-Mate text editing includes floating cursor, scroll up

or down, page forward or back, and repeating insert and

delete keys. Text block handling includes transfer, delete,

append, save, load, and insert.

All formatting commands are imbedded tn 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 (variable

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 16/32K CBM/PET machines,

with any printer, and with either cassette or disk.

To order Paper-Mate, please specify configuration.

on disk or lipe 40.00

BASIC INTERPRETER $200
Designed to support the CBM 8096 (8032 with add-on 64K

hoard). A full interpreter implementation to automatically take

advantage of the extra memory available to the 8032.

BPI GininlLriier-8032/8050

BPI Accounts Rtctinble- 803Z/8050

300

300

Hiydin Soltwira

Complex Mathematics

Engineering Mathematics

General Mathematics

MCAPCircuit Analysis Program

Energy Miser

12.70

12.70

12.70

21.00

24.50

CASH MANAGEMENT SYSTEM $45

Easy to use Keeps track ol cash disbursements, cash

receipts, cash transfers, expenses (or up to 50 categories.

MICRO-REVERSI for PET by Michael Riley

super machine language version of Othello

Tumi Villon / Kit & Mint* by Michael Riley
two excellent machine language maze programs

252 Bethlehem Pike

Colmar, PA 18915 215-822-7727 A B Computers
WRITE FOR CATALOG

Add $1.25 per order for shipping. We pay balance of UPS surface

charges on all prepaid orders. Prices listed are on cash discount

basis. Regular prices slightly higher. Prices subject to change.

KMMM Pascil for PET/CBM $85 
A subset 01 standard Pascal with exlensms. 
· Machine larqJage Pascal Source Editor with cursor 
oriented WiMow ffOde 

• Machine lanOJaoe P-Code CcIr11>iIer 
• P·Code to mamne lallfJJage translator tor ~tjmized 

oIljec1cOOe 
• RlKI-lime package 
• Floating point capability 
• User manual am safl1l1e l)1lC}'ams 
Requires 32K Please specify configuration. 

EARL for PET (disk file bued] $65 
Edltar. AUlmtlu. Rllocatir. U.ur 
Generales relocalable object code using MOS Technology 
mnemonics. Disk file inlXSl (can edit liles larger than 
memory). Unks ,rTlJllipie object pnl\1ams as one memory 
load. USling 0l/11XJ1 to screen 01' printer. Emanced editor 
operates in both command roode and cursor oriented 
~wjOOow" 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 machme. 
Plugs into one of the ROM sockets above screen rnemof)' to 
give you switch selected write protectable RAM. 
Use RAM/ROM as a soltware develooment tool to store data 
ct machine code beyond the normal BASIC range. Use 
RAM/ROM TO LOAD A ROM image where}9J have pos9J,Ie 
alOflicts WIth more than one ROM reQUlnng the same socket 
Possible applrcatJons Include machine language sort {SlCh as 
SUPERSORn. uruversal wedge. Extramon. etc. 
RAM/ROM - - 4K $85 
RAM/ROM - • 8K 1 20 
Battery Backup Option 30 

SUBSORT Oly Jarr<S Strasma $35 
Subsort IS an excellent genet"aJ purpose machine language 
sort routine for PET/CBM computers. Sorts both one aoo two 
dimensioned arrays at lightning speed in ei ther ascending or 
descending order Other Ileidscan be subsortedwhen a match 
IS !ouoo. and lields need not be in any special order. Sor1 arrays 
may be speeliled by name. and lields are random length. 
Allows sortIng by bit to provide 8 categorIes per byte. The 
routIne works wI th all PET BASICs. adjusts to any meroory 
SIZe, and can co-extst with other programs tn high memory. 

SuperGraphics 2.0 
NEW Version with TURTlE GRAPHICS 

SuperGraphICs. by JOhn Fluharty. prOVIdes a 4k mach.ne 
Janguage exten510fl whICh adds 35 fuli leatured comman:ls to 
Commodore BASIC to allow last and easy plottlrY;l and 
manrpulatlon 01 graphIcs on the PET/CBM video dlsptay. as 
wetl as SOUND Commands Animations whIch previously 
were too slow or ImpossIble without machIne language 
Stlbroutines now can be programmed directly In BASIC Move 
blocks (or rocketshlps. etc.). or enhre areas 01 the screen WIth a 
SlOgle. easy to use BASIC command Scroll any portlOll 01 the 
screen up. down. left, or right. Turn on or oN any 01 the 4000 
(8000 on 8032) screen pixels With a SIngle BASIC command. 
In high resolutIon mode. draw vertical. horizontal, anddlagonal 
lines. Oraw a box. lill a box. and move it around on the screen 
With easy to use BASIC commands. Plot curves using either 
rectangular or lX>iar co·ordlnates (great lor Algebra. Geomelry 
and Tftg classes.) 

The SOU N 0 COO1mands allow you to tfllhate a rote or serres 
01 notes (or even several songs) from BASIC. and then play 
them In the background mode WlttoJt InlerterlrY;l Wllh yrur 
BASIC program. This allows your program to run allull speed 
With Simultaneous graphics and muSIC. 

Seven new TURTLE commands open up a whole new 
dlinenslOl1 In graphICS Place the TURTLE anywhere on the 
saeen. set hIS OIRECTlON. turn him LEFT or RIGHT. move 
him FORWARD. raISe or lower hiS plotting pen. even thp the 
pen over to erase. Turtle commands use arY;lles measured In 
degrees, n::r t radIans, so even elementary sct-ool ChIldren can 
creale lantastlc !1aphlc displays. 
Specily machine model (and si!e). ROM type (BASIC 3o(4) 

SuperGraphics (disk or tape) S 40 
SuperGraphlCs in ROM 55 
Volume discounts ava!lable 00 ROM verslOl1 lor scOOoIs. 

Sell Calcu lating 

DATA BASE 
REPORT WRITER 

MAILING LIST 

FLEX-FILE is a set 01 Mexible. triendly programs to allow 
you to set up and maintain a data base. Print liles with a 
versatile R~ Writer or a Mail Label routme. Pro­
!1armtefS witt find it easy 10 add sub'outines to !heir own 
programs to make use 01 Oata Base liles. 
RANDOM ACCESS DATA BASE 
Record size limit is 250 characters. The rumber alrecords 
per disk is limited only by the size 01 each record and the 
rumber 01 records pel' disk is limited ooly by the size 01 each 
lecord and the amount 01 Iree space OIl the disk. File 
maintenance lets you step lorward 0- backward through a 
file. add. delete. or change a record, go to a r"lJmbered 
record, 01 find a record by spedlied freld. The Find coornand 

l ocates any record when you enter all (or a portion 01) the 
desired key. Field lengths may vary lrom record to record 10 
allow maxinum packing of inlo-mation. Files may be sorted 
by any lield. and any Held may be spedfi!d as a key. 
SeQuential files lrom other Pl'0!1am5 may be c:onverted to 
Flex·File formal and FIex·File reards may be c:oovened to 
S«juential (WOIdPro. !>ape/Mate. other won:! processors 
may also use Flex-File data). Maximum record size, fields 
per record. and order 01 fields may be changed at any time. 
MAILING LABElS 
With typical record Size 01 127 characters. each disk can 
handle over 1000 records (about 2800 with 8050 drive). 
labels may be printed any rumber wiele. and may begin in 
any column position. There is n::r limit on the flJmber or order 
of lields on a label. and two or three frelds may be joina:l 
together on one line (like lirst name. last name. and title). A 
~type of custctner'" lield allows selective printing. 
REP1JRT WRITER 
Print any lield in any coIurm. For IlJmeric lields. use 
decimal point justification (and round to any aco.rracy). 
Oefine any column as a series of mathematical Junctions 
per10rmed on other columns. These lunctions include 
arittvnetic operations and various log and trig func tions. 
Pass results of operations such as running totallrom row to 
rrHI. AI the end 01 the report, print total and/or average lor 
any cok.rmn. Complete record selection. including lield 
wrthrn range, pattern match. and logical func tions can be 
specified iooividuatly or tn combination WIth other 
parameters. 
flEl-FILE "Mlcho! HII., $60 
Please specify eqJipmenl confrguration when ordering. 

COLOR CHART eok><V,deoBoa,' $125 
Up 10 8 colors and high lesolutlOll graphICs (128 x t92 In 2 
colors) Gene/ates composl le Vide{) tor use With monItor 

PEDISK II lrom cgrs Microtech 
5" 40 track, I drive. 143K 
5~ 40 track, I drive. 286K 
8" tBM 3740 lormal 77 traCk. 250K 

PROGRAM YOUR OWN EPROMS 

S525 
690 
995 

B~.dl"III" lor PET/CBM $79 
EPROM Prograrrwner with software lor all ROM versions. 
Includes all Mntware and software 10 program or copy 
2716 and 2532 EPROMs. 

CIM Sttt.lrt 
Legal TIme Accrunting Package 445 
Medical Accounting Package 
PDATMAKER DUAL RS232 SERIAL PORT 63 
Two poIts With full bll)(llar RS232 a..llerlng Baud rales from 
300 10 4800 For PET/CBM. AtM. SYM 
Dr1N Jones Portfolio Management 129 
Personal Tax Calculator 65 
Wofocraft 80 Wordprocessor Package 325 
Pascal Development Package 235 
Assembler Oevek:Jpme1t Package 99 
Intelligent Terrrinal EtTll latOl 30 
Sohpac·l (Competitive Software) 29 

FORTH for PET 
BY L C. cargile and Michael Riley $50 
Features inctude: 

full FIG FORTH rrodel. 
all FORTH 79 STANDARD extensio:ls. 
structured 6502 Assembler with nested decision makirY;l 

macros. 
full saeen editing (same as when prograrrwning in 

BASIC). 
auto repeat key. 
sample programs. 
standard size screens (16 hoes by 64 characters). 
150 screens per diskette on 4040. 480 screens on 8050. 
abili ty to read and write BASIC seQuential liles. 
introouctory manual. 
reference manual. 

~ns 00 any 16K 01 32K PET/CBM Pncluding 8032) with 
ROM 3 or 4. and CBM disk drive. Please specify alOligtxation 
~n ordering. 

Available soon: 
Metacompiler for FORTH $30 

simple metacompiler lor Cleating compacted object code 
which can be executed Independently (without the FORTH 
sYSlem). 

PaperMatB 
60 COMMANO 

WORO 
PROCESSOR 
by Michael Riley 

Paper-Mate is a fu lHealUled word processor lor CBM/PET. 
Papel·Mate incorporates 60 commands to give you lull 
screen editing with graphics lor all 16K or 32K machines 
(including 8032). all printers, and disk or tape drives. 

For writ ing text. Paper· Mate has a delinable keyboard so 
}9J can use either Business or Graphics machines. Shitl. 
lock on letters only. or use keyboard shift lock. All keys 
repeal 

Paper· Mate text editing includes lloatif'lg cursor, scroll up 
01 down. page lorward 0- back. and repealing insert and 
delete keys. Text block handling includes transler. delete, 
appeOO. save, load. and insert 

Alt lormatting commands are imbedded in text lor 
cxrnp!ele COfltrol. CornrnaOOs include margin control and 
release. cok.rrrrr adjust, 9 tab senings. variable line spacing, 
justify text, center text, and auto print lorm lener (variable 
block). Files can be linked so that one cxrnmand prints an 
entire maruscripl Auto page. page headers, page numbers. 
patse at end 01 page. and try~alion pauses are included. 

Unlike most word processors, CBM !1aphics as well as 
lext can be used. Paper·Mate can sen:! any ASCII code 
over any secondary address to any printer. 

Paper-Mate functions w~h 16132K CBM/PET machines, 
with any printer. and wi th either cassene or disk. 
To order Paper-Mate. please specify conli!)Kation. 

f'I,,,MI1. '" d),t or "" 40.00 

BASIC INTERPRETER $200 
Oesigned to Stlpport the CBM 8096 (8032 with add-on 64K 
ooard). A full interpreter implementation to automatically take 
advantage 01 the extra memory available to the 8032. 

IPI Suull Le4ltr - 1032/1050 
IPI Accellia RltCtln"t - 1032/1050 

H.yjll Sol .... ~ 
Complex Mathematics 
ErY;lineering Mathematics 
General Mathematics 
MCAPCircuit Analysis PrO!1am 
Energy Mise-

300 
300 

12.70 
12.70 
12.70 
21 .00 
24.50 ._.=-=:=::---._--

CASH MANAGEM ENT SYSTEM S45 
Easy to use. Keeps track of cash disl).nsements. cash 
receipts, caSh translers, expenses lor up to 50 categories. 

MICHJf.HEVEHSI for PEl Oly M;chael R;., 10 
super machine language version of Othello 

r .... 1 Vlalotl I Kit & ••• &1 by Michael Riley 10 
two excellent machine languaoe maze programs 

. WRITE FOR CATALOG 
252 Bethlehem PIke ABC iM t AddSI25perorderforsh'Ilfl"l!! We pay balance of UPS "'rlace 
Colmar. PA 18915 215-822-7727 O ... pU ers charges on all prepardorders Pr<eshstedareoncashdrscrunl 

baSIS Regular Prices sltghUy hlgtEr Prices SUbject to change 
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Some

Similarities

Between

Applesoft And

PET BASIC

Garry Kiziak

Burlington, Ontario

I wonder how often a PET owner will pick up a

magazine article and seeing that it applies to the

Apple say "Oh! This isn't of any use to me.". Sim

ilarly, how many Apple owners will pick up a PET

article and say the same thing? In fact, there is

much to be learned about the PET from Apple

articles and vice-versa. In many cases translating a

useful utility or idea from the one computer to the

oilier simply involves chaining a few addresses or

some simple modification.

For example, a very useful idea appeared in

Volume 3 Issue' # I ol The Transactor dealing with

the idea ol reading data from a particular DATA

statement. The following short PET program

demonstrates how it works.

10 DATA FIRST, SECOND, THIRD

20 DATA FOURTH

30 READA$, BS

40 POKE 62, PEEK(119) : POKE63, PEEK(120)

50 READA,B

60 DATA 1,2,3,4

70 PRINT A$, B$,A, B

In this program, line 40 causes the READ

statement in line 50 to get its data from the next

DATA statement (i.e. line 60) instead of from the

next data item which would have been in line 10.

To get this program to work on an Apple, it is

only necessary to change the addresses in line 40.

The following will do the trick.

40 POKE 125, PEEK(I84) : POKE 126, PEEK{185)

In COMPUTE!, May, 1981, #12. Craig Peterson

offered an elegant routine for the Apple that would

allow you to input anything into a string (including

commas, colons, etc.) without gelling the EXTRA

IGNORED error message. That routine is repro

duced here.

1000 CALL 54572

1010 FORB = 512TO751 : [F PEEK(B) <> 0 THEN

NEXT

1020 IN$ = "":POKEPEEK(131) + 256*PEEK(132) +
1,0 : POKE PEEK( 131) + 256*PEEK( 132 + 2,2:

POKE PEEK(13I) + 256*PEEK(132).B-512: INS

= MID$(IN$,1) : RETURN

Once again, to get this to work on the PET.

certain addresses will have to be changed. The

necessary changes are as follows:

1000 SYS48117

1010 FORB = 512TO592 : IF PEEK(B) <> 0 THEN

NEXT

1020 IN$ = " " : POKE PEEK<68) + 256*PEEK(69) +

1,0 : POKE PEEK(68) + 256*PEEK(69) + 2,2

1030 POKEPEEK(68) + 256*PEEK(69),B-512:IN$

= MID$(IN$,I) : RETURN

Notice that line 1020 had to be split into two

lines. This is because the maximum length of a line

in PET BASIC! (including line numbers) is SO

characters. On the Apple, it is 239 characters.

The use of this subroutine instead of the tradi

tional INPUT statement on the PET has an addi

tional advantage —an empty response (i.e. simply

pressing <RETURN>) does not break out of the

program. Instead, the program continues and

IN$ = "".

The above routine will prompt with a question

mark and then a Hashing cursor just like the regular

INPUT statement. If you would rather that the

question mark did not appear, then simply change

line 1000 to:

1000 SYS 46306

Ol course, not all programs will be as easy to

change, but many will — even machine language

programs. The trick is to find the correct change

of addresses.

Recently, while writing a program for the

Apple to draw the graph of practically any curve, I

found it necessary to write a short machine language

program which would change a line in the program

to whatever you wanted. Specifically, it would be

used io enter the equation of the curve to be

graphed without going through the process of

stopping the program, entering a new line, then

typing in GOTO 550 or some similar process. This

CH ANGE routine would allow you to enter the

equation just like in a regular INPUT statement.

An assembly listing of the program is given below

(Program 1). Here is an example of a machine

language program that can lie easily modified for

the PET. The modified assembly listing is given in

Program 2. Notice that the only changes required

are in the addresses to the external ROM routines

or zero page locations and to the IOSAVE and

IORESTore routines of the Apple which had to be

simulated on the PET.

To illustrate how this routine works on the
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I wonde r how of len a PET ow ne r will pick up a 
magazine anicie and seei ng that it app lies to th e 
Apple say "O h! T his isn 't of any use lO me.". Sim­
il a rl )I, how Illan y Apple o wn e rs will pick up a PET 
anicl e a nd say the sa me lhing) In facl, lhe re is 
lIIuch lO be learned abo ullhe PET from Apple 
anicies and vice-ve rsa. In lll a ll Y cases translating a 
lIse ful Lltility or idea fro m the one compute r to th e 
other simply in\'o lves chaining a few addresses or 
sO lli e s imple mod ifi ca tion. 

For example. a ve r )' use ful idea appea red in 
\ '()llllll e :1 IsSlI t' # I o r Till . .: Transactor d ea lin g- \\ ' ilil 

tile..: idea or read i 1I g" data fro 11 1 a pC! rt ie ll 1:1 r DA 1-A 
sWle me nl. T hc fo llowing sho rt PET progra m 
demonstrates how it works. 

10 DATA FIRST, SECOND, THIRD 
20 DATA FOURTH 
30 READ A$, BS 
40 POKE 62, PEEK(119) : POKE63, PEEK(120) 
50 READ A,B 
60 DATA 1, 2,3, 4 
70 PRINT A$, B$, A, B 

In lhis prog ram . line 40 ca uses the READ 
Sla tcme nt in line 50 to get its d a ta from th e nex t 
DATA stateme nL (i.e. li ne 60) instead of from lhe 
nex t d a ta item which wo uld htl\"e been in line 10. 

T o getlhi s program lO work o n an Apple, il is 
o nl y necessa ry lo change the addresses in line 40. 
T he foll owi ng wi ll d o the lri ck. 

40 POKE 125, PEEK(184) : POKE 126, PEEK(185) 

In COMPUTE! , Ma y, 198 1, # 12, C raig Pe te rson 
ofrcred an e lega nL rouline fo r th e Apple that would 
a ll ow you lO inpul anylh ing in LO a string (including 
commas. colons. ClC.) wilhoul gelling lhc EXTRA 
IG ORED e rror mcssagc. T ha l ro uline is re pro­
duced he re . 

1000 CALL 545 i2 
1010 FOR B=512 TO 751: IF PEEK(B) <> OTHEN 

NEXT 
1020 IN$= "" : POKE PEEK(131) + 256*PEEK( 132) + 

1,0: POKE PEEK(131 )+256*PEEK(1 32 +2,2: 
POKE PEEK(13 1)+256*PEEK(132),B-5 12: INS 
= MID$(INS, I ): RETURN 

Once again. lO get lhis LO work on the PET, 
ce rtain addresses will have LO be changed. T he 
necessa ry cha nges a re as I"o ll ows : 

1000 SYS48 11 7 
1010 FOR B=512 TO 592 : IF PEEK(B) <> 0 THEN 

NEXT 
1020 INS = "" : POKE PEEK(68) + 256*PEEK(69) + 

1,0: POKE PEEK(68) + 256*PEEK(69)+2,2 
1030 POKE PEEK(68) +256*PEEK(69),B-5 12: INS 

= MIDS(INS, I): RET URN 

NOlice that line 1020 had to be sp li t in LO two 
lines . Th is is beca use the max imum le ngth o f a line 
in PET HAS IC (including lin e numbers) is SO 
cha racle rs. O n th e A pp le , it. is 239 cha racle rs. 

The use of lhi s subro utine inslead o f the tradi­
liona l I N PUT sta lement on t.h e PET has a n add i­
lio na l advantage - a n emplY response (i.e. simpl y 
press ing < RET U RN») d oes nOl break o ul o f lhe 
prog ra m. InsLead , the prog ram co nLinues and 
I N = I." 

T he above rouline will pro mpl wilh a queslion 
mark and lhen a fl as hin g cursorjust like lh c rcgular 
I N PUT Slatemenl. I r yo u woul d ralhe r th al lhc 
quest io n ma rk did nOt ap pear. lhen sim pl y cha nge 
line 1000 LO: 

1000 SYS 46306 

O f course , nOl a ll programs will be as easy lO 

change, bUl man y will - even m<lChine la11 g uage 
programs. The lrick is LO fi nd th e co r reCl change 
of add resses . 

Rece ntl y. wh ile wriling a program {o r lhe 
App le 10 draw the g raph o f p raclica ll y an y curve, [ 
I"o und ilnecessa ry to wrile a shorlmachinc language 
program which would cha nge a line in th e progra m 
lO wha teve r yo u wa nled. Specifica ll y, il wou ld be 
used LO ente r the equa lio n o r the curve LO bc 
graphed withoul go ing lh rough th e proccss of 
Slopping lhe progra m, e nle ring- a new line, lhe n 
lyping in GOTO 550 o r so me similar process. Th is 
C HA NGE routine would a llow you to enter lhe 
equa lio n just like in a regular I N PUT statemenl. 
An asse mbly lisling of the program is given be low 
(Program I). H e re is an exa mple of a mach ine 
la ng uage program that ca n be eas il)' modified for 
the PET. T he modified asse mbl y lisling is g iven in 
Program 2. Notice lha l the onl y changes required 
are in th e addresses LO the ex te l'lla l ROM ro utines 
01' zero page locatio ns a nd LO th e 10SA VE a nd 
[ORESTore roulines o flh e Apple which had LO be 
simulaled o n th e PET. 

To illuslrate how lh is routine works o n lhe 



Commodore Programming

Moves into the Fast Lane!

Petspeed — The
Optimizing Basic Compiler that

runs Basic 40 times faster.

Petspeed brings speed, compat

ibility and ease to your Basic

programming. Now you can

dramatically reduce long pro

cessing times, tedious disk

handling, and long print runs.

Compatible Petspeed compiles
any Basic program and is available

for any combination of 4000 and

8000 series Commodore machines.

Faster The key that sets Pet
speed apart from other compilers is

optimization. Where most compilers

merely translate from one language

to another. Petspeed analyzes.your

source program to eliminate unnec

essary complexities, thus speeding

processing time. Your program is

reduced to much smaller components

and reassembled into a far more effi

cient form. Compare these optimizing

features:

• 4-Pass compiler.

• Automatically uses faster integer

arithmetic when possible.

• Automatically handles frequently

occurring variables and arrays.

• Subroutines no longer need be

located at the beginning of your

program.

• Petspeed automatically calls all

subroutines at maximum speed.

• Petspeed runs twice as fast as

other compilers.

• Larger programs require far less

memory when

compiled.

Easy to Use Petspeed is as
easy to use as these screen displays

illustrate.

Directory BEFORE compiJolion.

Security A security device is
provided to run Petspeed, but no run

time key is necessary for compiled

programs. You're free to build in

your own protection. Petspeed code

cannot be listed by others, so com

piled programs cannot be tampered

with. Your programs belong entirely

to you.

Move your Commodore into the fast

lane today with Petspeed. And save

$25 too! Take this coupon to your

dealer, or send to

Simply type in your program name.
SMALL SYSTEMS ENGINEERING

222 B View St.

Mountain View, California 94041

(415)964-8201

Dealers: Ask for our free demo disk.

Price $350

Directory AFTER compilation

It isn't necessary to add compiler

directives. Simply type in the pro

gram name. In less than 2 minutes,

you'll see your program run up to 40

times faster.

Offer Expires 8/31/82

Please rush Petspeed today! My

disk format is □ 8050 'Jl 4040.

M\ check ior S3()() (plussales t;ix forCA

res. is enclosed.)

. ' Please send more information □ I'm a dealer. Send me your

free demo disk.

Name

Company

Street

City State .Zip

Mail to: Small Systems Engineering

222 B. View St.. Mountain View, CA 94041

Commodore Programming 
Moves into the Fast Lanel 

Petspeed - The 
Optimizing Basic Compiler that 
runs Basic 40 times faster. 
Petspeed brings speed, compat­
ibility and ease to your Basic 
programming. Now you can 
dramatically reduce long pro­
cessing times, tedious disk 
handling, and long print runs. 

Compatible Pets peed compiles 
any Basic program and is available 
for any combination of 4000 and 
8000 series Commodore machines. 

Faster The key tha t sets Pet­
speed apa rt from other compilers is 
optimization. Where most compilers 
merely transla te from one language 
to another. Petspeed analyzes. your 
source program to eliminate unnec­
essary complexities. thus speeding 
processing time. Your program is 
reduced to much smaller components 
and reassembled into a far more effi­
cient form. Compare lhese optimizing 
features: 
• 4-Pass compiler. 
• Automatically uses faster integer 

arithmetic when possible. 
• Automatically handles frequently 

occurring variables and arrays. 
• Subroutines no longer need be 

located at the beginning of your 
program. 

• Petspeed automatically caUs all 
subroutines at maximum speed. 

• Petspeed runs twice as fa st as 
other compilers. 

• Larger programs require far less 
memory when 
compiled. 

Easy to Use Petspeed is as 
easy to use as these screen displays 
illustra teo 

Security A security device is 
provided to run Petspeed. but no run­
time key is necessary for compiled 
programs. You're free to build in 
your own protection. Pets peed code 
cannot be listed by others. so com­
piled programs cannot be tampered 
with. Your programs belong enti rely 
to you. 

Directory BEfORE compilotion. 

Move your Commodore into the fast 
lane today with Petspeed. And save 
$25 too! Take this coupon to your 
dealer. or send to 

Simply type in your pro~rum name. SMALL SYSTEMS ENCINEERINC 
222 B View SI. 

Mountain View, California 94041 

(415) 964·8201 

Dealers: Ask for our free demo disk. 
Price 5350 

Direclory AFTER compilotion 

It isn't necessary to add compiler 
directives. Simply type in the pro­
gram name. In less than 2 minutes. 
you' ll see your program run up to 40 
times faster. 

------.~ Offer Exptres 8 / 31 / 82 ... 

Please rush Pelspeed today! My I 
disk fo rmal is 0 8050 0 4040. 

\1 ~ ch('ck fo r S300 (pluS sales I:lX ror CA 
res. i!) e nclosed .) 

I 
I 
I 

o I'm a dealer. Send me you r : 

I Name I 
I Company I 
I 51 roel I 
I City 51ale Zip _ __ _ 

I Mail to: Small Systems Engineering I 
L 222 B. View St .. Mountain View. CA 94041 I 

-------------------~ 
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PET, get into the monitor (i.e. SYS 4) and type in

.M 033A 0399 . Then use the cursor to edit the

displayed screen as indicated in the memory dump

in Program 3. Get back into BASIC and type in the

short program in Program 4. RUN it, type in any

thing that you want, and watch line 100 change.

RUN it again as often as you like and line 100

changes to whatever you dictate.

Now Rl'N the program again, but this time

type in X = T:Y = SIN(T) in response to the prompt.

Notice the momentary display of the message

EXTRA IGNORED. In the listing you will see that

line 100 has been changed correctly, but IN$ is

only equal to X = T. If you happen to need the

correct value of IN$ later on in the program, this

would be totally unacceptable.

Now type in Program 5, RUN it. and type in

your responses as before. This time, when you type

in X = T:Y = SIN(T). you will notice that line 100

gets changed correctly as does variable I\$.

A good question would be: "How do you know

what to change the various addresses to?". Person

ally, I have found two excellent sources. The first is

the article "Applesoft Internal Entry Points" which

appeared in the original Apple Orchard, The second

source is the PET/CBM Personal Computer Guide

(second edition). Pages 476-493 have Hex Ad

dresses and Label References for most of the zero

page addresses and ROM routines in the new

BASIC 4.0 (and BASIC! 3.0) ROMs. Even most of

the names of the routines from these two sources

are the same. So, the next time you see an Apple

article or a PET article, don't put it off as not

applying to you. make it work for you and learn by

the experiences of others.

Program 1.

SOURCE KILE

NEXT

APPLE

03411

009EC

00B8:

debe:

D07b:

E752I

FF4AI

ff3f:

D56Ct

H6i a:

0412!

03411

0341:

0341:

034U20 4A

0344!

0344!

0344:

0344120 BE

t CHANGE - APPLE

OBJECT FILE NAME

.OBJO

1

2

3

4

5

6

7

8

9

10

11

12

13

14

FF 15

16

17

18

DE 19

LOUTR

TXTPTR

CHKCOM

FRME'v'L

GETADR

I0SAVE

IOREST

CRUNCH

FNBLIN

ERROR

i

is ■

ORG

EQU

EGU

EQU

EQU

EQU

EQU

ERU

EQU

EQU

EQU

CHANGE -

$341

$9B

$B3

tDEBE

$EiD7B

tE752

$FF4A

*FF3F

$D56C

$D61A

$D412

i SAVE REGISTERS

JSR I0SAVE

i GET THE LINE NUMBER

i

JSR CHKCOM

0347120 7B DH

034A120 52 E7

034 Bl

034 Di

0340!

034BIA5 B8

034FI8D 9A 03

0352IA5 B9

03541811 9B 03

03571

0357!

03571

0357!A? 00

0359185 B3

035BJA9 02

035DI85 B9

035FIA2 FF

03A1IA0 04

0363120 6C D5

0366:

0366!

0366!

0366120 1A D6

0369190 2A

036BI

036Bi

036BI

036B:A0

036DIB9

0370IFO

0372191

0374JC8

03751

0377!

03791

037BI

037BJ

DO

A2

DO

04

FC

09

9B

F6

B0

1C

037B:

037B!

037B!

037FI

0381!

03321

03841

0385!

0387!

0387:

0387!

03871

038A!

038CJ

038F!

03911

0391!

0391;

0391 :

0394:

03951

0397!

039AI

01

A2 3A

Bl 9B

F0 06

8A

91 9B

C8

B0 F6

AD 9A 03

85 B8

AH 9B 03

85 B9

20 3F FF

60

A2 5A

4C 12 D4

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

46

47

43

49

50

51

52

53

54

55

56

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

VS

76

77

78

79

JSR FRMEVL

JSR GETADR

i

f SAVE TEXT POINTER

TEMPORARILY

LDA

STA

LDA

STA

TOKENIZE

BUFFER

LDA

STA

LDA

STA

LDX

LDY

JSR

TXTPTR

TEMPTXT

TXTPTR+1

TEMPTXT-M

THE INPUT

#$00

TXTPTR

*$2

TXTPTR+1

*$FF

#$4

CRUNCH

f FIND THE LINE IN THE

BASIC PROGRAM

i

JSR FNDLIN

BCC NOPE

i CHANGE IT TO THE NEW

LINE STORED IN THE

INPUT BUFFER

BEGIN

LDY

LDA

BEQ

STA

INY

BNE

LDX

BNE

*$04

tlFC.Y

DONE

< LOUTR >,Y

BEGIN

ttBO

ERR

t FILL UP THE LINE UITH

COLONS

done: ldx

start lda

BEQ

TXA

STA

INY

BNE

**3A

(L0UTR)»Y

LAST

(L0UTR)fY

START

RESTORE TEXT POINTER

LAST LDA

STA

LDA

feTA

TEMPTXT

TXTPTR

TEMPTXT+1

TXTPTR+1

RESTORE REGISTERS

JSR

RTS

NOPE LDX

ERR JMP

TEMPTXT DS

IOREST

t$SA

ERROR

$2

COMPUTEI 

PET, get in to the moni tor (i. e. SYS 4) and type in 
.M 033A 0399 . Then use the cursor to edit the 
displa yed sc reen as ind ica ted in the memory dump 
in Program 3. Get back into BASI C and type in the 
short program in Program 4. R N it, type in an y­
thing that you want, and watch line 100 change. 
RUN it again as o ften as you like and line 100 
changes to whatever you dictate. 

Now RUN the program aga in , butthis time 
type in X = T: Y = 51 N(T) in response to the prompt. 
Notice the momentary displa y of the message 
EXTRA IG NORED. I n the listing you wi ll see that 
line 100 has been changed correcd y, but I N$ is 
onl y equal to X = T. I f yo u happen to need the 
correct value o f I N$ la ter on in the program . thi s 
wo uld be totall y unacce ptable. 

Now type in Program 5, RUi\ it, and type in 
your responses as befo re. This time, when you type 
in X = TY = 5 1 N(T ), you wi ll noti ce that lin e 100 
gets changed correc tl y as does va riable INS. 

A good questi on would be: " How do you know 
",ha t to change the various addresses to ?". Person­
a ll y, I ha ve fo und two excellent sources. The first is 
the a rticle "Applesoft Inte rnal Entry Poims" which 
appeared in the original AI)/)Ie Orchard. The second 
source is the PET/CEM Person.a l COllllmler Guide 
(second edition). Pages 476-493 have Hex Ad-
d resses and Labe l Refe rences for most o f the ze ro 
page addresses <lnd RO M routines in the new 
BASIC 4.0 (a nd BASIC 3.0) ROM s. Eve n most o f 
the names o f the routines from these two sources 
a re the same. So, the nex t time yo u see an Apple 
article or a PET article, don't put it off as not 
applying to )' OU , make it wo rk fo r you and learn by 
the ex periences o f others. 

Program I. 

SOURCE FILE: CHANGE - APPLE 
NEXT OBJECT FILE NAME IS CHANGE -
APPLE.OB,JO 

0341 : 
oon: 
00B8: 
IIEBE: 
11117B: 
E752! 
FF4A: 
FF3F: 
1156C: 
MIA: 
[1-4-12: 
0341 : 
0341: 
0341: 
0341:20 4A FF 
0344: 
0344 : 
0344: 
0344 : 20 BE liE 

1 ORG 
2 LOWTR EaU 
3 TXTPTR EaU 
4 CHKCOM EaU 
5 FRMEVL EaU 
6 GETAItR Eau 
7 IOSAVE EaU 
8 IOREST EaU 
9 CRUNCH EUU 

10 FNIILIN EaU 
11 ERROR EaU 
12 

$341 
$9B 
$B8 
$[IEBE 
$[11I7B 
$E752 
$FF4A 
$FF3F 
$[l56C 
$[I61A 
$[1412 

13 SAVE REGISTERS 
14 
15 
16 
17 
18 
19 

,JSR 10SAVE 

GET THE LINE NUMBER 

,JSR CHKCOM 

0347: 20 7B [lIt 
034A:2 0 52 E7 
034[1: 
034 [I: 

034[1: 
03411:A5 B8 
034F:811 9A 03 
0352:A5 B9 
0354:811 9B 03 
0357 : 
0357: 

0357: 
0357 :A9 00 
0359:85 BS 
035B:A9 02 
03511:85 B9 
035F:A2 FF 
0361:AO 04 
0363 : 20 6e [15 
0366: 
0366 : 

0366: 
0366:20 lA D6 
0369:90 2A 
036B: 
036B: 

036B: 
036B:AO 04 
03611:B9 FC 01 
0370:FO 09 
0372:91 9B 
0374:C8 
0375:110 F6 
0377 : A2 BO 
0379:ItO lC 
03 7B: 
037B: 

037B : 
037B : A2 3A 
037It:Bl 9B 
037F:FO 06 
0381:8A 
0382:91 9B 
0384 :C8 
0385:[10 F6 
0387 : 
0387: 
0387: 
0387:AIt 9A 03 
038A: 85 B8 
038C: A[I 9B 03 
038F:S 5 B9 
0391 : 
0391 : 
0391 : 
0391: 20 3F FF 
0394:60 
0395:A 2 5A 
0397:4C 12 It4 
039A: 

20 
21 
22 
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.JSR FRMEVL 
,JSR GETA[IR 

23 SAVE TEXT POINTER 
TEMPORARILY 

24 
25 
26 
27 
28 
29 

LIlA TXTPTR 
STA TEMPTXT 
LItA TXTPTRtl 
STA TEMPTXTtI 

30 TOKENIZE THE INPUT 
BUFFER 

31 
32 LIlA H OO 
33 STA TXTPTR 
34 LIlA H2 
35 STA TXTPTRtl 
36 LDX UFF 
37 L[l Y U4 
38 JSR CRUNC H 
39 
40 FIN[I THE LINE IN THE 

BASIC PROGRAM 
41 
42 
43 
44 

.JSR FNItLIN 
BCC NOPE 

45 CHANGE IT TO THE NEW 
LINE STOREIt IN THE 
INPUT BUFFER 

46 
47 
48 BEGrr~ 

49 
50 
51 
5 2 
53 
54 
55 

L[lY 1$04 
UIA SlFC.Y 
BEa ItONE 
STA ( LOWTR ) .Y 
INY 
BNE BEGIN 
LItX *$1<0 
BN E ERR 

56 FILL UP TH E LINE WITH 
COLONS 

57 
58 [tONE 
59 START 
60 
61 
67 
63 
64 

L[l X U3A 
LIlA ( LOWTR ). Y 
BEa LAST 
TXA 
STA (LOWTR ) ,y 
IN Y 
BN E START 

65 
66 
67 

RES TORE TE XT POINTER 

68 l.AST 
69 
70 
71 
72 

LIlA 
STA 
L. DA 
STA 

TEMPTXT 
TXTPTR 
TEMPTXTtI 
TXTF'TRt 1 

73 RE STORE RE GISTERS 
74 
75 .JSR IOREST 
76 RT S 
77 NOP E LD X t$5A 
78 ERR JMP ERROR 
79 TEMPTXT [IS $2 



Commodore

Computers Bloom

with CP/M® and

Multi-user

Capability.

Now your commodore can blossom into a full-blown

CP/M-based or multi-user business system with the

addition of 1 or 2 innovative peripherals. SOFTBOX

alone gives you complete CP/M capability.

hardbox Interfaces to the corvus Winchester disk

drive, and multiplexing units, for high storage

capacity and multiuser capabiiity. HARDBOX FOR LARCE STORAGE

RUN CP/M WITH SOFTBOX

Add softbox. The Z80-based computer which

connects to your commodore pet or CBM

through the ieee bus.

Now you have the ability to run any CP/M

software or application, giving you a universe of

computing capabilities you could only wish for

until now.

Simply by plugging the SMALL SYSTEMS SOFT-

BOX into your commodore Computer's IEEE-488

port and loading the CP/M disk, your computer

will run under the world's most popular disk

operating system. No internal connections or

modifications to your computer are necessary.

Applications packages designed to work with

specific terminals (like Lear Siegler ADM3A,

Televideo 912 or Hazeltine 1500) need no

modification to work with your computer's

screen, since the SOFTBOX allows your computer

to emulate any of these devices.

interfaces that come with your SOFTBOX let

you add Corvus hard disk, with capabilities to 80

MBytes of storage. You can run a printer, and

even to talk to another CP/M based system.

Available for immediate shipment. 90-day War

ranty. Sugested retail $895

Call or write for our free CP/M Software Catalog.

SMALL SYSTEMS ENGINEERING
222 B View St.

Mountain View, California 94041

(415)964-8201
CP/M Is a registered trademark of Digital Research.

1982 Small Systems Engineering, Inc.

& MULTI-USER CAPABILITY

The HardBox introduces your pet software to

the world of high-capacity, high speed disk

storage, it acts as an intelligent controller for up to

four Corvus Winchester disk drives. Each Corvus

drive can have a capacity of 6,10 or 20 million

bytes.

The HardBox is designed to be software-

compatible with PET DOS version 1 or 2, so that it

will work with existing programs. The HardBox is

designed to appear to the PET as a fast, high-

capacity floppy disk unit.

When used with the Corvus range of drives,

the HardBox provides much more than just a hard

disk interface. By using an 8-way multiplexing unit,

up to eight PET users, each eduipped with a Hard-

Box, may simultaneously address the same hard

disk. By using two levels of multiplexing, up to 64

users may be accommodated. The hard disk may

be divided logically into user areas.

A comprehensive set of utility programs are

provided with the hardbox for file transfer, hard

disk configuration, mirror backup, system

maintenance etc.

Available for immediate shipment. 90 day War

ranty. Suggested retail S695.

Commodore 
Computers Bloom 
with CP/M® and 
Multi-user 
Capability. 

Now your Commodore can blossom Into a full -blown 
CP / M-based or multi-user business system with the 
addition Of 1 or 2 Innovative peripherals. SOFT BOX 
alone gives you complete CP / M capability. 
HARDBOX Interfaces to the Corvus Winchester disk 
drive, and multiplexing units, for high storage 
capacity and multi-user capability. 

RUN CP / M WITH SOFTBOX 
Add SOFTBOX. The Z80·based computer which 
connects to your Commodore PET or CBM 
t hrough t he IEEE bus. 

NOW you have the abi li t y to run any CP/ M 
software or application, giving you a universe of 
computing capabili t ies you could only w ish for 
until now. 

Simply by plugging t he SMALL SYSTEMS SOFT· 
BOX into your Commodore Computer's IEEE·488 
port and loading t he CP/ M disk, your computer 
wi ll run under t he world's most popular disk 
operating system. No internal connections or 
modifications to your computer are necessary. 

Applications packages designed to work with 
specific terminals llike Lear Sieg ler AOM3A, 
Televideo 912 or Hazeltine 150m need no 
modification to worK with your computer's 
screen, since the SOFTBOX allows your computer 
to emulate any of these devices. 

Interfaces that come w ith your SOFTBOX let 
you add Corvus hard disk, wi th capabil ities to 80 
MBytes of storage. You can run a printer, and 
even to talk to another CP / M based system. 
Availab le for immediate shipment. 90·day War· 
ranty. Sugested retail 5895 
Call or write for our free CP/ M Software Catalog. 

SMALL SYSTEMS ENCINEERINC 
222 B View St. 

Mountain View, Californ ia 94041 

(415) 964-8201 
CP/M is a regis tered 'rademark of Digital Research. 
© 1982 Small Systems Engineering, Inc. 

HARDBOX FOR LARCE STORACE 
& MULTI-USER CAPABILITY 

The HardBOx introduces your PET software to 
the world of high·capacity, high speed disK 
storage. It acts as an intelligent controller for up to 
four Corvus Winchester disk drives. Each corvus 
drive can have a capacity of 6, 10 or 20 million 
bytes. 

The HardBox is designed to be sof tware· 
compatible with PET DOS version 1 or 2, so t hat it 
will worK with existing programs. The HardBox is 
designed to appear to the PET as a fast, high· 
capacity f loppy disk unit. 

When used wi th the Corvus range of drives, 
the HardBox provides much more than just a hard 
disk interface. By using an 8·way multiplexing unit, 
up to eight PET users, each equipped with a Hard· 
BOX, may simultaneously address the same hard 
disK. By using two levels of multiplexing, up to 64 
users may be accommodated. The hard disk may 
be divided log ically into user areas. 

A comprehensive set of utility programs are 
provided with the hard box for fi le transfer, hard 
disk configuration , mirror bacKup, system 
maintenance etc. 
Ava ilable for immediate shipment. 90 day War· 
ranty. Suggested retai l 5695. 
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Program

SOURCE

M|\

2.

FIL

EXT

PET.

033A!

oosc:

0077i

befs:

BH981

C92D:

b4fb:

B5A3!

B3CF:

033AI

033AI

033A:

033AJ48

033B:03

033CI8A

033DI48

033EI-98

033FI48

03401

0340 I

0340t

0340120

0343120

0346120

03491

0349*.

0349!
A-T 1 Q 1 AC'

\J ij Hm 7 » H \.\

034B13D

034EIA5

03501811

03531

0353:

03531

0353!A9

0355:85

0357IA9

0359183

035BIA2

035n:A0

035FI20

0362!

03621

03621

0362120

0365190

03671

03671

0367!

0367IA0

0369IB9

036CIF0

036EJ91

0370IC8

0371tDO

0373JA2

F5

98

2D

77

99

78

9A

00

77

02

78

FF

04

FB

A3

2D

04

FC

09

5C

F6

BO

f: change - pet

OBJECT

OBJO

BE

BD

C9

03

03

B4

B5

01

1

2

3

4

5

6

7

8

9

10

11

1'"'X Am,

13

14

15

16

17

13

19

20

it. £

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

FILE NAME IS

LOWTR

TXTPTR

CHKCOM

FRMEVL

GETADR

CRUNCH

FNDLIN

ERROR
■

5 SAVE

9

f

ORG

EGU

EQU

EQU

EQU

EQU

EQU

EQU

EQU

COMPUTE!

CHANGE -

$33A

$5C

$77

*BEF5

4BD93

$C92D

tB4FB

$B5A3

$B3CF

REGISTERS

PHA

PHP

TXA

PHA

TYA

PHA

J GET THE LINE NUMBER

i SAUE

JSR

JSR

JSR

TEXT

CHKCOM

FRMEVL

GETADR

POINTER

TEMPORARILY

r

LDA

STA

LDA

STA

TXTPTR

TEMPTXT

TXTPTR+1

TEMPTXT+1

i TOKENIZE THE INPUT

BUFFER

f

LDA

p

f FIND

BASIC

r

T

STA

LDA

STA

LDX

LDY

JSR

*$00

TXTPTR

t$2

TXTPTR+1

*$FF

*$4

CRUNCH

THE LINE IN THE

PROGRAM

JSR

BCC

i CHANGE IT

LINE

INPUT

r

BEGIN

FNDLIN

NOPE

TO THE NEW

STORED.IN THE

BUFFER

LDY

LDA

BEG

STA

INY

BNE

LDX

*$04

$1FC»Y

DONE

(LOUTR)rY

BEGIN

*$B0

03751 DO IF

0377:

03771

0377.'

0377IA2 3A

0379JB1 5C

037BIF0 06

037D:3A

037EI91 5C

0380IC8

0381!DO F6

0333 .

0383!

03331

0383!AD 99

0336135 77

0338:AD 9A

033BI85 78

03 3D:

038DI

033D:

038DI68

O38E:A8

07.8FI68

0390:AA

0393160

0394IA2 5A

0396!4C CF

0399 I

Program 3.

. : 033ft

■

*

■

0342

034R

035ft
1A - .';- _.'

036 ft

0372

037ft

03Sfl

Program 4.

10 INPUT

03

03

B3

43

BE

i' ['

I O

20

FC

F6

5C

Ffc

©3

63

57

58

59

60

61

62

63

64

65

66

67

6..

69

70

71

72

7?

74

7Z

76

77

78

79

30

31

O 1
y c

34

85

36

37

08

20

SB

fty

fl3

01

ft2

F0

RB
at

60

BNE

i

f FILL UP THE

COLONS

i

DONE LDX

START LDA

BEG

TXA

STA

INY

BNE

5

June. 1982. Issue 25

ERR

LINE UITH

t$3A

(LOWTR)fY

LAST

<LOWTR)fY

START

', RESTORE TEXT 'OIN'fi r

LAST LDA

STA

LDA

STA

TEMPTXT

TXTPTR

TEMPTXT+1

TXTPTRfl

i RESTORE REGISTERS

PLA

TAY

PLA

TAX
r. i d
FLP
L'l /,
r Lfi

RTS

NOPE LDX

ERR JMP

TEMPTXT US

3R 43 93 43

93 BB 20 2B

99 S3 B5 73

00 35 77 R9

FF R0 04 20

B5 90 2B Ry

F0 09 91 50

B0 B© IF FJ2

0b 3R 91 5C

99 03 35 77

r o do no &o

R2 5R 4C CF

"{CLEARICHANGE TO

20 CHANGE=8 26:LINE=100

30 SYSCHANGE,LINE

40 PRINT

1ST

100 ••••

"{CLEAR}INS EQUALS

ERROR

20 F5
f;C| per

SB 9fi

02 S5

FE E4

04 E9

C3 C0

3fi Bi

OB B8

RB S'R

Rfl 23

B3 EF

"; INS

: "IN$:L
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Program 2. 

SOURCE FILE: CHANGE - PET 
NEXT OBJECT FILE NAME IS CHANGE -
PET.OB.)O 

033A: 
005C: 
0077 : 
BEFS: 
B[l98: 
C92D: 
B~FB: 

B5A3: 
B3CF: 
033A: 
033A: 
033A: 
033A:48 
033B:08 
033C:8A 
033[1:48 
033E :·98 
033F :48 
0340 : 
0340: 
0340: 
0340:20 F5 BE 
0343: 20 98 BD 
0346: 20 2D C9 
0349: 
0349: 

1 
2 LOWTR 
3 TXTPTR 
4 CHKCOM 
5 FRMEVL 
6 GETADR 
7 CRUNCH 
8 FN[lLIN 
9 ERROR 

10 

ORG 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 

n3A 
S5e 
$77 
$BEF5 
$B[l98 
$C92D 
$B4FB 
$B5A3 
$B3CF 

11 
12 

SAVE REGISTERS 

13 F'HA 
14 PHP 
15 TXA 
16 PHA 
17 TYA 
18 PHA 
19 
20 GET THE LINE NUMBER 
21 
22 
23 
24 
25 
26 

.)SR CHKCOM 

.)SR FRMEVL 

.)SR GETADR 

SAVE TEXT POINTER 
TEMPORARILY 

0349 : 27 
0349:A5 77 28 
034 B: 8D 99 03 29 
034E:A5 78 30 
0350 :8D 9A 03 31 
0353: 32 
0353: 33 

0353 : 34 
0353 :A9 00 35 
0355 :85 77 36 
0357 :A9 02 37 
0359 :85 78 38 
035B:A2 FF 39 
035[1:AO 04 40 
035F:20 FB B4 41 
0362: 42 
0362: 43 

0362: 

LDA TXTPTR 
STA TEMPTXT 
LDA TXTPTRtl 
STA TEMPTXTtI 

TOKENIZE THE INPUT 
BUFFER 

LDA HOO 
STA TXTPTR 
LIlA U2 
STA TXTPTRtl 
LD X UFF 
LDY tH 
JSR CRUNCH 

FIND. THE LINE IN THE 
BASIC PROGRAM 

0362:20 A3 B5 
0365:90 2[1 
0367: 

~5 JSR FNDLI N 

0367: 

0367: 
0367:AO 04 
0369:B9 FC 01 
036C:FO 09 
036E:91 5C 
0370:C8 
0371: [10 F6 
0373:A2 BO 

46 BCC NOPE 
47 
48 CHANGE IT TO THE NEW 

LINE STORED IN THE 
INPUT BUFFER 

49 
50 L[lY U04 
51 BEGIN L[lA $IFC,Y 
52 BEO DmlE 
53 STA ( LOWTR),Y 
54 INY 
55 ENE BEGIN 
56 LDX tHO 

0375:!IO IF 
0377 : 
0377: 

0377 : 
0377 : A2 3A 
0379:Bl 5C 
037B:FO 06 
037D:8A 
037E:91 5C 
0380:C8 
0381:!IO F6 
0393: 
0393: 
0383: 
0383 :AD 99 03 
0386 :85 77 
0398 : AD 9A 03 
038B:85 78 
038D : 
038D : 
038D : 
038D:69 
038E: ,\9 
038F:69 
0390 : AA 
0391 : 28 
0392 : 69 
0393 : 60 
0394:A2 5A 
0396:4C CF B3 
0399: 

Program 3. 

57 
58 

BNE ERR 

59 FILL UP THE LINE WITH 
COLONS 

60 
61 DONE 
62 START 
63 
64 
65 
66 
67 
68 

LD X 
LIlA 
1<EO 
TXA 
STA 
INY 
BNE 

U3A 
(L OWTR ),y 
LAST 

( LOWTR ) ,Y 

START 

69 
70 

RE STORE TEXT POINTER 

71 LAST 
72 
73 
74 
75 

L[lA 
STA 
LDA 
STA 

TEMP TXT 
TXT PTR 
TEMP TXTtI 
TXTPTRtl 

76 REST OR E REGISTE RS 
77 
78 PL A 
79 TA Y 
90 F'LA 
81 TAX 
82 PLF' 
83 F'L?, 
84 RT S 
85 NOPE LDX t$5A 
86 ERR JMP ERROR 
87 TEMPT XT DS $2 

0::::3A 4::: 0::: :::A 4::: 9::: 4::: 20 F5 
0342 BE 20 9::: BD 20 2D rQ AS 
034A 77 GD 99 03 AS 78 8I1 9A 

(135A 
CC62 
036A 
€1372 
037A 
0:::::::2 

0::=: A9 00 85 (( 
7::: A2 FF AO 04 
20 
FC 
F6 
5C 
F6 

H- ·:, 
'- ' 

01 
A2 
FO 
AD 

B5 
FO 
BO 
06 
99 

90 
09 
DO 

2D 
91 
1F 

B8 91 

A9 02 :::5 
20 FB 1':4 
AO ",14 B9 
5C CS DO 
A2 3A B1 
5C ...,..., 
" f 

DO 
911 

[1:~;;::A 0:;: 
0392 6::: 

:::5 7::: 6::: A::: 6 ::: 
60 A25A 4C CF 

AD 
AA 
E'·:' "-' EF 

Program 4. 

10 INPUT" (CLEAR} CHANGE TO ";IN$ 
20 CHANGE=82 6 :LINE=100 
30 SYSCHANGE,LINE 
40 PRINT " (CLEAR}IN$ EQUAL S :"IN$:L 

1ST 
1 00 :::: ::::::::::: : ::: :::: :: : ::: : : 

: ::::: : ::: ::: ::: :::::: : :: : 
: : : ::::::::::::::: : 



Program 5.

10 PRINT"{CLEAR}CHANGE TO ";:GOSUB

1000

20 CHANGE=826:LINE=100

30 SYSCHANGE,LINE

40 PRINT"{CLEAR}IN$ EQUALS: "IN$:L

1ST

100 :::::::::::::::::::::::::::::::

1000 SYS48117

1010 F0RB=512TO59 2:IFPEEK(B)O0THEN

NEXT

10 20 IN$="":POKEPEEK(68)+2 56*PEEK(6

9) +1,0:POKEPEEK(68)+256*PEE

K (69)+2,2

1030 POKEPEEK(68)+256*PEEK(69), B-51

2:IN$=MID$(IN$,1):RETURN

COMPUTE! i he Resource.

SWEET-TALKER,

IT GIVES YOUR COMPUTERAN

UNLIMITED VOCABULARY.

Parallel Version

Apple II Version

As Featured In Ciarcia's Circuit Cellar,

Byte Magazine. September 1981

The Sweet-Talker voice synthesizer allows you to add speech of

unlimited vocabulary to your computer. Utilizing the Votrax SC-01 A chip,

you can output any message by programming individual phonemes.

Comes in two versions; one plugs directly into your Apple II. Ihe other

connects to any computer with an 8-bit parallel printer port. + 12 volts

and + 5 volts required lor parallel board.

• Contains 64 different phonemes ST01 Sweat Talkar Parallel

accessed by a 6-bit code. Port Board A 4 T $139.00

• Automatic and manual mf lee- ST02 Sweet Talker Apple II

lion modes, plug In board 149.00

• Parallel port driven or plug-in ST06 Texl-to-Speech

compatible with Apple II. algorithm on disk

• Super text-to-speech algorithm lor Apple II 35.00

on disk for Apple II. Makes SC01A Votrax Speech

Sweet-Talker equivalent lo Synlhesizerchlp 70.00

units 3 times the cost. 5 or more 55.00 each

■ On boarrj audio amplifier UPS01 Universal Power Supply-

•Sample program on cassette A 4 T 35.00

with Apple II board Aaa i2Q0 tor shipping « Handling.
•Optional power supply for

parallel Qoard.

To Order Call Toll Free 1 -800-645-3479

(In NY State Call. 1-516-37-1-6793)

For Information Call: 1-516-374-6793

MICBOMINTINC.

917 Midway

WoodmereN.Y. 11598

BLOW YOUR BUCKS ON

cked-up
Software.

Beagle Bros Apple Utilities

are BACKUPABLE, L1STABLE,

CUSTOMIZABLE and fully

compatible with normal DOS.

AlphaPlot
Hi-Res GrapMcs Text Utility

by Bert Kersey 6* Jade Cassidy

Here are just a few of Alpha Plot's easyto-uae features.

Compare pnee ft functions with others on the market—

HI-RES DRAWING: Great* pictures and charts
with text, on both pages of memory, all images are

«ppen dabla to yuux proframa. Optional Xdraw cursor

(see lines before you draw) Color mlxaa and Reverse

(opposite of background) Circles. Boxes, and Ellipses,

tilled or outlined. Store hl-m In 1/3 dlmk ■pace. Redraw

any portion of your picture on either hl-rea screen. Aiso

anperlmpoaa lma<» and convert hi res to lo-res and

back for fascinating colorful abstracts!

HI-BES TEXT: Boauttful upper fr lower cue with
descenders (no hardware required) Color or reverse

characters posltionable anywhere (no vtab/htab restric

tions). Attractive proportional spacing with adjustable

height, leading (line spacing), and kerning (letter

spacing) Multi-directional typing loo for charts1

$3960

■IMSMFFiNG

3 AOpna Plot on Disk (46K rrun.)

D Beagle Bros Appl* Tip Book *4
G PMii, Pokni £■ PolnMrm Chart

UtilityCity
81 Useful Utilities on One Disk

by Bert Kersey

21 programming aids that you can list, customize and
back-up LUt Formatter makee properly spaced and in

dented listings with printer page breaks, each statement

on a new line with tf-then's and loops called out. a great

de-bugger1 r*-»t»infl In nmltljila-cohiiiina and any page-

width to printer or screen. Automatically post run-

number and last-used DATE m your programs Wrlta

lnvlilbla functioning oommanda into your listings

Access program lines in memory for garbage repair and

"illegal' alteration. Quickly alphabetize and store info on

disk. Hun any program while another stays tr. memory

Renumber to 65535 Save Inverse, trick and Isvialbla

rllanamaa. Convert decimal lo hex W binary, or I NT to FP
Append programs. Dump taxt lo printer and MORE1

*29B0
D 81 Fro£rama on disk (48K mm. >

'.. Beagle Bros Apple Tip Book *3

O Pooka, Pokoa fi> winters Chart

All Disks Include: our :,;--..:
niZS * pokbs Wall Chart, aa mdispensable tool.

AND a. £.::■::■■_-.:. Beagle Broe AFFL1 IIP BOOK—

each one a gold mine of tips and Juicy Apple info.

™ Mechanic
MULTIPIJS-UTnjTT DISK +n book -b 82950

DOS BOSS
DISK COMMAND EDITOR

by Bert Kersey &• Jack Cassidy

A classic utility you will ENJOY! Rename commands. For

example. "Catalog" can be "CAT" or anything you want1

S«v»-prot«ct your programs: An unauthorized copy at

tempt can produce a (beep!) "NOT COFYABLE" message
U5T- protection too and o ne- key program selection from

catalog. Catalog customize!" Change Dlak Voiumo
meaaa^D to your title; Omit or alter file codes Rewrite

error messages: "Syntax Error" can be "Oops!" or "Disk
FulTcanbe'TJurp!' oranything!Fascinatingeducational

documentation included; Hours of good reading!

Any or all changes may be appended to your

programs, so that anyone using your disks

(booted or not) on any Apple will be

formatting DOS the way YOU designed It.

□ Dm Bom on Disk 132K or 48K )

D Beagle Bros Apple Tip Book -a

□ PmIu, FokM fr Folntara ChanI 50 SHIPPING

Visit Your Apple Dealer.

Most Appls Dealers carry our software. If yours

doesn't, tie can get it for you within just a few

days through BEAOLE BROS or S0RS1L.

OR Order by Phone:
■ av av ma■■■■■■■!

84 HourTOLLFHEEorderD.*
Visa, MasterCard or COD" Orders, call.

Nationwide: 800-884-2003 ext.827
California: 800-822 1500 ext.827

Alaska/Hawaii: 800-864-2688 ext.827
ORDERS ONLY. PLEASE ) 'COD add 33

■■■■■■■■■■■■■■■I

Or Mall ufl a check, i or visa/Mc no & exp i

D Alpha Plot '39.80 G Utility City '29.80

G Dot Boh '24.00 ■ . Apple Mech.nic '89.80

Add II 50 shipping I uiy size order.

ir.c (ft iai i cthfcriui lUi'L TO

BEAGLE BROS, Dept.T

4316 Sierra Vista

San Diego, Ca 92103

Program 5. 

1 0 PRI NT" {C LE AR }CHAN GE TO " :GOS UB 
10 00 

2 0 CHANGE =8 26 : LINE=1 00 
30 SYSC HANGE ,LIN E 
40 PRI NT" {CLEAR }I N$ EQ UALS : "I N$ :L 

1ST 

1 000 SY S48 11 7 
1 0 10 FORB= 5 1 2T0592: IFPE EK(B ) <>0 T HEN 

NEXT 
1 020 I N$ ="": POKEPEEK (68) + 256*P EEK (6 

9)+I, 0 :P OK EPEEK (6 8) + 2 56 *P EE 
K(69) + 2 , 2 

1 0 30 POKEPEEK(68) + 2 56 *PEE K (69 ) , B- 51 
2: I N$ =MI D$ (IN$ ,I) :RETURN 

COMPUTE! The Resource. 

SWEET-TALKER, 
IT GIVES YOUR COMPUTER AN 

U IMITED 

, ::: C:=Z' : "' , _'.~ 
.~,..~ ... . , .. , 
.- '~. 'H ' 

' ''''='':- - - . \ . 
• '-:"" .fI.filui,h 

In Ciarc la's CirculI Cellar, 
September 1981. 

The Sweet - Talker voice synthesizer allows you to add speech 01 
unlimited vocabulary 10 your compu ter, Utilizing the VOlrax SC·OI A chip. 
you can output any message by programming ind ividual phonemes. 
Comes in two versions; one plugs dlreclly InlO your Apple It, the Olher 
connec ts \0 any compu ter w i th an a·bit paralle l printer port. + 12 valls 
and + 5 'lOl lS required lo r parallel board. 

- Contains 64 dillerent phonemes 
accessed by a I).bil code. 

- Automatic and manuallnftec· 
t ion modes. 

-Para llel port driven or plug·ln 
compatible wUh Apple I I. 

- Super text·lo ·speech algori thm 
on disk for Apple II. Makes 
Sweet - Talker equ ivalent 10 
uni ts 3 times the cos\. 

- On board audio amp liller 
• Sample program on cassel te 
w ith Apple II board . 

- Opt ional power suppl y tor 
parallel tJOard . 

STOI Sweet Talker ParaUel 
Pori Board A & T . . . ... S139.00 

ST02 Sweet Talker Apple II 
plug in board . . .... 149.00 

5 T06 Texl ·l o-Speec h 
algorithm on d isk 
for 'Appla II. . . . . . ... .. . . 35.00 

SCOl A Votrax Spaech 
Synthesizer chIp .. . .. 70.00 
5 or more. . . ... 55.00 elch 

UPSOI Unlvlrsal Power Suppty· 
A & T . .. .. 35.00 

Add 12.00 lor shipping & handling. 

To Ordet: Call Toll Free '·800-645·3479 
(In N.Y. State Call: 1·516-374-6793) 
For Information Call: 1·516·374·6793 

MICROMINT INC. 
917 Midway 
Woodmere N.Y. 11598 

\lr~Ciceck.p ~:~~~ 
So

ft ,,,,,mpl,. 'CaWog"' = '" '<:AT """"tung you w~u 

~ll~~ty 
by Bert Keney & JaoI< Caui4y 
Here are JUSt a few of Alpha Plot'l eaay·to-use fe&tW'e6 . 
Compare PMce & !'unctIOns WIth ot hers on the marltet ­

HI~B:&8 DllAWING: Create plct.ures and cha..'"lB 
wtth t.ext., on bot.h pages of memory; all lInages U'6 
appendallltl to JOUr ~. Optional Xdraw cursor 
(see lines before you draw ). Color m.b._ and Reverse 
( Opposite of bB.ck8round). Ctrc.Ies. Boxee. and Ellipses. 
fllled or outlined. MoN h1.~ lnl/ :! 41ak .~. Redraw 
any pon.lon of your plctUN! on either hi·res 9Creen. Also 
.npe:riD:lpoM !.maC- and conven. hJ·res to lo-res and 
back for !.s8clnatLng ooiorful abst.r1lCt81 

lD· B.BB TBlCT: Beautl1UJ appa- & l.ow-u- CoIN wtth 
descenders ( no hardware required) . Color or reverse 
chara.cters posltlonabie anywhere ( no vtab/ ht.a.b reSLrlc· 
Uons J. Attractive proporUoDal .pKiJI,& with a.tljustable 
height. leading (l ine spacUlg). and kern1n4i ( latter 
spacing ). Multi-<11rectlonal typLng too for chArts! 

n All Disks Inclu4e: 0,,, c,"""' 
n.u t 1001 W&1J Ch&rt. a.o indlspe!lSOble 1001. 
AND a. difrerent Bea&le Bros A7PLI tIf 1 001:-

. sa.ch one a gaid mine of Upe and julcy Apple infa. 

wa ore Blve--protel:t your programs: An wuwthor1Z6d oopy at-

• 

tempt can prcx:lllCe a ( beepl) " NOT COP'{ ABLE~ me6S88e. 
LlST·p rot.6Ctlou too and one-key_prosram selection from 
C&l&Iog. C'.a.talog cust.onuzer: Ch&JI4e DIU: Volume 
~e to your titJe; Omit or aloor flle OOdes. Rewrite 

Beagle Bros Apple Utilities 
are BACKUPABLE, LISTABLE, 

CUSTOMIZABLE and fully 
compatible with nonnal DOS. 

NEW 
SHAP! 
TABU 
CBL\OOI 

KULrIPLI·1JTILI'1'Y DISK ."' ..... , 

~:~~~~~be"OoP~~;~~ 
documentation included; Hours of g~! 
An,j.,rO,.0rr,~all~,chaDC,H may be appen4e4 to your 110 that anyone ui.ag your diaD 

or not ) on any .Apple will be 

f~ij~~~Dl08 the way YOU dellined i t . I a Doe ao. on DISk (32R or 48K ) 
a Beagle Bros .Apple Tip Book ·a 
a Peelu , PoII:eI & Pou.:s.n ChaM. 

Visit Your Apple Doaler. 
MD6~ Apple Dealers carry our software. If yours 

doesn't. he em ge~ it far you within Just a few 
da)'B through UAOU liDS or 80ftS1 L. 

OR Order .by Phone: ----------_. ... aouiTOLLFBEEo,."nu. 
Visa. MasterCard or COD' Orders, Ced I. 

""ionWld" 800-884-2003 'Xl.527 
california; 800·822·1800 'Xl.B27 .,._i ______ _ 

Or Mail us a check (orViSalMC no. & e.xp.J 

o Alpba Plo' 139.50 0 UUlHy eUy IU.SO 
o Do. Bou 114.00 0 Appl. Ihcbanic 119.80 

Add 11.50 shJPPlllI 1 &111 .at orller I 

a.r.CI 6' l&.J. !I' Ci1lforlll& WAlL TO 

BBAGLB BB.08, Dept.T 
4318 810m V10ta 
San D1ego, ·Ca ·98103 
?"_ a.:l.I: 1-4 'lI:~ ~\l~t :.'S ~ 
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The Beginner's Page

Files Versus

Programs

Richard Mansfield

Assistant Editor

A friend of mine bought a computer a couple of

months ago. I asked him what lie found to be the

most baffling, the toughest tiling to learn to do

with it. "Files," he said without hesitation, "'I can't

make the dang things work."

Files were also the most confusing thing to me

when I first bought a computer. In fact, several

years ago, handling files mystified nearly everyone

who hadn't had previous experience with com

puters. Some of the early newsletters for home

computerists were full ofdiscussions and techniques

on how to make files work.

They are somewhat more tricky than most

programming techniques — there is more responsi

bility left up to the programmer. OPEN, CLOSE,

PRINT# and INPUT# are so useful, however,

that they deserve to be studied a little until they are

understood.

Because file handling (also called data base

management) requires a bit of explanation, we can

look this month at the general differences between

programs and files. In ihe July issue, we'll get

down to specific filing techniques.

Telling Them Apart

The first step is to realize that tapes or disks store

two different things — programs or files. (Some

books refer to programs saved on tape or disk as

"program files," but that terminology is worse than

redundant, it's also confusing.) A BASIC program

is a list of "lines" and each line contains instructions

to the computer. These instructions are to be car

ried out during a RUN of the program. That is,

the instructions are followed in order, from the

lowest line number to the highest, when you type

the word RUN. A data file, by contrast, is raw-

information like a page in a telephone book, with

out any instructions about what to do with thai

information.

When programs are SAVEd onto a disk or tape

they can later be LOADed back into the computer

to be RUN at any time in the future. Any programs

vou write into the computer will stay there only as

long as the computer is turned on. So. to build a

library of programs, you must SAVE them on tape

or disk. They are SAVEd as if the tape or disk (let's

just call them "magnetic memory") were given a

photo of the program that was in the computer at

the time of the SAVE. BASIC keeps track of how

large a program is, where it starts and ends in the

computer's memory cells, so it knowsjust what to

"photograph" when you ask for a SAVE.

You, however, are far more responsible for

handling the storage of files. BASIC doesn't super

vise their storage or recall nearly as completely as it

does with programs. You must do several things to

create a file on magnetic memory and several

things to get it back into the computer later. You

establish the size of the file, the divisions between

items in the file (called delimiters), and the order of

the items. We'll illustrate this next month, but fust

let's see, visually, how programs and files differ:

A typical recipe will have both a "file" and a

"program" in it:

MEATLOAF

1 Ib. Hamburger

1 cup bread crumbs
1/2 cup milk

spices

1. Mix ingredients.

2. Form into loaf.

3. Bake 43 minutes at 325.

Steps one through three are clearly a '"pro

gram" of sorts. The first clue is that each item

starts with a number, indicating the order in which

the steps are performed. The ingredients —si and ing

by themselves as raw data — are a file. Just as the

ingredients "file" in the example above is acted upon

by the cooking instructions "program," a computer

program acts upon a data file.

On Magnetic Memory

Here's a simple program which will create a tape

file on a Commodore computer:

10 DATA AAA,BBB,CCC

20 OPEN 1,1,1,"FILE"

30 FOR I = 1 TO 3

40 READD$

50 PRINT#1,D$

60 NEXT I

70 CLOSE 1

PRINT# (usually pronounced "print-

number") is an entirely different command from

PRIXT and the punctuation, as usual in pro

gramming, must be exact. Line 40 is interesting

because we keep READing D$ over and over to use

it as a temporary holding place until we can

PRINT# it to a magnetic memory. D$ isn't anything

in itself (it varies, it's a variable). READ will pick out

each datum from the DATA line in turn, keeping

track of the last one that was READ.

In any case, after this program is RUN. the

magnetic memory would contain a file. If we could

look at that file on the tape the way we would look
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The Beginner's Page 

Files Versus 
Programs 
Richard Mansfield 
Assistant Editor 

A fri end of mine bought a computer a coupl e of 
months ago. I as ked him what he found to be the 
most baffling, the toughest thing to learn to d o 
with it. "Files ," he sa id without hes itation , "I can 't 
make the dang things work. " 

Files were a lso the most confusing thing to me 
when I first bought a compute r. In fact, severa l 
yea rs ago, handling fil es mystifi ed nearly everyone 
who hadn't had prev ious ex perience with com­
puters. Some of the ea rl y newsle tte rs for home 
computerists were full of di sc ussions a nd techniques 
on how to make fil es \\Io rk . 

They are somewhat more tricky than most 
programming techniques - there is more res ponsi­
bility le ft up to the programme r. OPEN , CLOSE, 
PRINT# and INP UT# are so use ful , however, 
th a t they dese rve to be studied a littl e until they are 
unde rstood. 

Because fil e handling (a lso called data base 
management) requires a bit of ex planation , we can 
look this month a t the ge ne ral differences be twee n 
programs and fi les. In the July issue , we'll ge t 
down to specific filing techniques . 

Telling Them Apart 
T he first ste p is to rea lize that tapes o r disks sto re 
two different things - programs o r fil es. (Some 
books re fer to programs saved on tape o r disk as 
"program file s," but that te rminology is worse than 
redundant, it's a lso confusing.) A BASIC program 
is a list o f "lines" a nd each line contains instructions 
to the compute r. These instructions are to be ca r­
ri ed out during a RUN o f the program. That is. 
the instructions are followed in o rder, from the 
lowest line number to the highest, when you type 
the word RUN. A d ata fil e, by contrast, is raw 
info rmation like a page in a te lep hone book, with ­
out any instructions about what to d o with tha t 
information. 

When programs are SA VEd onto a disk or tape 
they can later be LOADed back into the computer 
to be RUN at a ny time in the future . An y programs 
yo u write in to the compute r will stay there onl y as 
long as the computer is turned on. So, to build a 
libra ry of programs, you must SA VE them on ta pe 

o r di sk. They a re SA VEd as if the tape or disk (le t's 
j ust ca ll them "magnetic memor y") were give n a 
photo of the program tha t was in the computer at 
the time of the SAVE. BAS IC keeps (rack of how 
la rge a program is, whe re it starts a nd ends in the 
computer 's memory cells, so it knows just whalto 
"photograph" when you ask for a SAVE. 

You , however, are far more responsible fo r 
handling the sto rage o f Jiles. BASI C doesn 't supe r­
vise their storage o r recall nea rl y as comple tely as it 
does with progra ms. You must do several things to 
create a file on magnetic memory and seve ra l 
th ings to get it back into the computer la te r. Yo u 
es tablish the size o f the fil e, the di visions be tween 
items in the fil e (ca lled delimiters), a nd the o rder of 
the items. We'll illustrate this next month , but first 
let's see, visuall y, how programs and fil es diffe r: 

A typical recipe wi ll have both a "fil e" and a 
"progra m" in it: 

MEATLOAF 

I lb. Hamburger 
I cup bread cru mbs 
II~ cup milk 
spIces 

1. "' Iix ing rcd icms. 
2 . Form il1lo loaf. 
3. Bake 45 mil1lllcs aL 325. 

Steps one through three are clearly a "pro­
g ra m" o f so rts. The first clue is that each item 
sta rts wilh a number, indica ling the ord er in which 
the steps are pe rformed . The ingredients-s tanding 
by themselves as raw data - a re a file. Just as the 
ingredients " file" in the example above is acled IIPOIl 
by the cookin g instructions "program ," a compute r 
progra m acts 1I po n a d ata fil e. 

On MagnetiC Memory 
He re's a simple program which wi ll create a ta pe 
fil e o n a Commodore computer: 

10 DATA AAA,BBB,CCC 
20 OPEN 1, 1, 1,"FILE" 
30 FOR 1= 1 TO 3 
40 READ D$ 
50 PRINT# I ,D$ 
60 NEXT I 
70 CLOSE 1 

PRI NT# (usua ll y pronounced "print­
number") is an e nti re ly diffe rent command from 
PRI NT and the punctuation , as usual in pro­
g ramming, must be exact. Line 40 is interes tin g 
because we keep READin g D$ ove r and over to use 
it as a temporary ho lding p lace until we ca n 
PRINT# it to a magnetic memory. D$ isn't anything 
in itself (it varies, it's a v([.1·iabLe) . READ wi ll pick out 
each datum from the DA T A line in turn , keeping 
trac k of the last one that was REA D. 

In an y case, afte r this program is RU N, the 
magnetic memory wou ld contain a file. I r we could 
look at that fil e on the tape the way we would look 
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Atari fromASAP

If you're into Atari, get into ASAP. When it
comes to Atari, ASAP has it all — computers,

a full line of accessories, and one of the

most complete lines of software on the

market. Whether you use your Atari for

work or play, make ASAP your source. Call

today.

The Atari® BOO"" Computer features color
graphics and English characters with truly

high resolution, high quality sound, expand

able memory and sleek modular appearance.

Atari® 400'" - 16K also available: $349.00.

OPTIONAL ACCESSORIES

ATARI® 410'" Program Recorder

ATARI® 810" Disk Drive

ATARI® 822™ Thermal Printer..

ATARI1* 820IM40-column Dot

Matrix Impact Printer

ATARI® 825™ 80-column Dot

Matrix Impact Printer

ATARI® 830'" Acoustic Modem .

ATARI® 850™ interface Module.

ATARI* Paddle (CX30-04) and

Joystick (CX40-04)

ASAP 16K RAM Module

COMPLETE SOFTWARE LIBRARY I
THESE POPULAR UNITS:

Atari®

Educational System ROM 19.95

Video Easel ROM 25.00

Music Composer ROM ...42.00

Assembler/Editor ROM ..45.00

Mortgage Loan Analysis
Cassette 15.95

Stock Analysis Disk 19.95

Stock Charting 22.95

Bond Analysis Disk 22.95

Mailing List Cassette 19.95

Touch Typing (2 Cass|... 19.95

Graph It (2 Cass) 17.95

Word Processor 119.00

Personal Finance 64.95

Microsoft Basic 75.00

Basketball ROM 27.00

Super Breakout ROM 30.00

Computer Chess ROM ...32.00

3D Tic Tac Toe ROM 25.00

Star Raiders ROM 36.00

Kingdom Cassette 12.95

Blackjack Cassette 12.95

Biorhythm Cassette 12.95

Energy Czar Cassette 12.95

SISSIII
computer ■
products, inc.

1138 E. Willow St.. Signal Hill. CA 90806

PRICE

.... 80.00

... 455.00

... 299.00

279.00

... 625.00

... 159.00

... 169.00

.... 17.95

....50.00

NCLUDES

Telelink ROM 24.00

Space Invaders ROM 30.00

Scram 18.95

Asteriods 32.00

Missile Command 32.00

Caverns o1 Mars Disk ... 32.00

Centipede Disk 35.00

Pac-Man call

Arcade Plus

Ghost Hunter Cassette ... 25.00

Ghost Hunter Disk 30.00

Oatasoft

Atari Mailing List Disk . ..19.95

Atari Character Generator

Disk 16.95

Text Wizard Disk 89.95

Micropainter Album 1
Disk 16.95

Micropainter Album 2
Disk 16.95

Le Stick Accessory 30.00

On-Line Systems

HI-RES Adv#0- Mission:
Asteroid Disk 19.95

HI-RES Adv #2-Wiz& Princess
Disk 25.00

Roadwork Disk 29.95

Jawbreaker Disk 25.00

Softporn Adventure (X-rated)
Disk 25.00

The Next Step Disk 29.95

Personal Software

VisicalcDisk 169.00

FOR HOME ENTERTAINMENT

SYSTEMS:

Activision

Dragster Cartridge 18.50

Boxing Cartridge 18.50

Checkers Cartridge 18.50

Fishing Derby Cartridge 18.50

Skiing Cartridge 18.50

Bridge Cartridge 23.50

Tennis Cartridge 18.50

Laser Blast Cartridge 18.50

Freeway Cartridge 18.50

Kaboom! Cartridge 18.50

Stampede Cartridge 18.50

Ice Hockey Cartridge .... 23.50

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE. CALL FOR BEST PRICE

ASAP offers a 15-day buyer protection policy: ful! money-back guarantee if not totally satisfied.

Ordering information: name, address, phone: ship by: UPS or Mail. Shippinq charqe: add S2.90 up
to 1 Ib. (UPS blue), U.S. Mail add S1.50 (U.S. only) (S25.00 minimum order).

Terms: We accept cash, check, money orders, Visa and Master Charge (U.S. funds only). Tax: 6%
Calif, res.. COD s and terms available on approval (School PO's Accepted).

ASAP announces new Candian office. Call for address & phone number.

Toll free outside California: (800) 421-7701. Inside California: (213) 595-6431 [714] 891-2663.

The Hard & Soft of It: 
If you're into Atari, gel into ASAP. When it 
comes to Atari, ASAP has it all- computers, 
a full line of accessories, and one of the 
most complete lines of software on the 
market. Whether you use your Atari for 
work or play. make ASAP your source. Call 
today. 

Atari from ASAP 
The Alari" 800'· Computer features color 
graphics and English characters with truly 
high resolut ion, high quality sound. expand­
able memory and sleek modular appearance. 

'Alarl" 400'· - 16K also available: $349.00. 
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ATARI" Paddle (CX30-04) and 
Joystick (CX40-04j .............. 17.95 
ASAP 16K RAM Module . .. .. _ .... SO.OO 
COMPLETE SOFTWARE LIBRARY INCLUDES 
THESE POPULAR UNITS: 
Atari" 
Educational System ROM 19.95 
Video Easel ROM .... ... 25.00 
Music Composer ROM ... 42.00 
Assembler /Editor ROM .. 45.00 
Mortgage Loan Analysis 
Cassette ......... . .. . 15.95 
Stock Analysis Disk ..... 19.95 
Stock Charting ........ 22.95 
Bond Analysis Disk .... . 22.95 
Mailing List Cassette _ ... 19.95 
Touch Typing (2 Cass) ... 19.95 
Graph It (2 Cass) ....... 17.95 
Word Processor .. _ .... 119.00 
Personal Finance . ..... . 64.95 
Microsoft Basic ........ 75.00 
Basketball ROM ...... _ .27.00 
Super Breakout ROM .... 30.00 
Computer Chess ROM '" 32.00 
30 Tic Tac Toe ROM ..... 25.00 
Star' Raiders ROM ...... 36.00 
Kingdom Cassette .. ... . 12.95 
Blackjack Cassette ..... 12.95 
Biorhythm Cassette ... _ . 12.95 
Energy Czar Cassette .. .. 12.95 

1198 E. Willow 51.. Signal Hill. CA 90806 

Telelink ROM .......... 24.00 
Space Invaders ROM .. . . 30.00 
Scram .......... . .... 18.95 
Asteriods ... . ........ 32.00 
Missile Command .. .... 32.00 
Caverns of Mars Disk .. _ 32.00 On-line Systems 
Centipede Disk ......... 35.00 HI-RES Adv #0 - Mission: 
Pac-Man . . . . .... call Asteroid Disk .......... 19.95 
Arcade Plus 'HI-RES Adv #2 - Wiz & Princess 
Ghost Hunter Cassette ... 25.00 Disk .. . .. .... ....... 25.00 
Ghost Hunter Disk . . .... 30.00 Roadwork Disk ....... . 29.95 ~~Xi~9 ~a;;~rj~g~ . .. . ~~~ 
O It Jawbreaker Disk ....... 25.00 ec er . . . . . . 

ataso Fishing Derby Cartridge 18.SO Atari Mailing List Disk ... 19.95 8~sf~porn Adventure (X -rateg~oo S C 8 
Atari Character Generator ki ing artridge ....... 1 .SO 
Disk ................ 16.95 The Next Step Disk ..... 29.95 Bridge Cartridge ..... . . 23.SO 
Text Wizard Disk ....... 89.95 Personal Software Tennis Cartridge ....... 18.SO 
Micropainter Album 1 Vis icalc Disk ......... t69.00 Laser Blast Cartridge .... 18.SO 
Disk .......... ... ... 16.95 FOR HOME ENTERTAINMENT Freeway Cartridge ...... 18.SO 
Micropainter Album 2 SYSTEMS: Kabooml Cartridge ..... 18.SO 
Disk ...... .... ..... . t6.95 Activision Stampede Cartridge ..... 18.SO 
Le Stick Accessory ..... 30.00 Dragster Cartridge . .. ... 18.SO Ice Hockey Cartridge .. . . 23.SO 

ALL PRICES. SUBJECT TO CHANGE WITHOUT NOTICE. CALL FOR BEST PRICE 
ASAP offers a IS-day buyer protection policy: full money:back guarantee if n9t totally satisfied. 
Ordering information: name, address, phone; ship by: UPS or Mail. Shipping charge: add $2.90 up 
to 1 lb. (UPS blue), U.S. Mail add $1.50 (U.S. only) (525.00 minimum order). 
Terms: We acce~t cash, check, money orders, Visa and Master Charge (U.S. funds only). Tax: 6% 
Calif. res ., COD s and terms available on approval (School PO 's Accepted). 

ASAP announces new Candian office. Call for address & phone number. 

Toll free outside California: (BOO) 421-7701. Inside California: (213)595-6431 [714) 891-2663. 
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at a photograph, we would see a row of" numbers.

The number 65 stands for the letter A and 13

represents a carriage return. Here's what the photo

graph would look like:

Figure 1: A File

IOC SO

A program (with its line numbers and instruc

tions) would be longer than a file containing the

same data:

10 PRINT"AAA"

20 PRINT "BBB"

30 PRINT "CCC"

The Microsoft BASIC version of this short

program would look like this in the computer's

memory or on magnetic memory after a SAVE:

Figure 2: The Program

r
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We still find the AAA's, BBB's. and CCC's in

there, but surrounded by line numbers, the 34's

(quotes), and zeros which show where one thing

ends and another begins {delimiters).

Notice those three zeros at the end. They show

the computer where the entire program ends.

There is nothing in Figure 1 to show where the file

ends (when reading a file into the computer, you've

got to stop INPUT#ing at the right time or you'll

start bringing in nonsense). Next issue we'll explore

just how to signal the end of a file and how files are

created, updated, and, when necessary, erased.
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at a photograph, we would see a row of numbers. 
The number 65 stands for the letter A and 13 
represents a ca rri age return. Here's what the photo­
gra ph would look lIke: 

Figure 1: A File 

A program (with its line numbers a nd instruc­
tions) would be longer than a fil e containing the 
same data: 

10 PRINT " AAA" 
20 PRINT "BBB~' 

30 PRINT "GGG" 

T he Microsoft BASIC version of this shon 
program wou ld look like this in the compute r 's 
memory or on magnetic memory after a SA V E: 

Figure 2: The Program 
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We sti ll find the AAA's, BBB's, and CCC's in 
there, but surrounded by line numbers, the 34's 
(quotes) , and zeros which show whe re o ne th ing 
ends a nd a nother begins (delimiters). 

Notice those three zeros at the e nd. They show 
the compute r where the entire program end s. 
There is nothing in Figure I 1.0 show where the fi le 
ends (when reading a file in to the computer, yo u've 
got to stop INPUT#ing at the right time or you'll 
start bringing in no nsense). Next issue we'll explore 
j ust how 1.0 signal the e nd of a fil e and how fi les a re 
created, updated , and , when necessary, erased. 

23 4 20 0 153 34 66 66 66 34 0 34 4 30 0 153 34 67 67 67 34 

© 



IOTKUDEK! \IIEA SWA1UI

Four nuclear reactors have gone out of

control, ready to melt down in only

minutes. They are also protected by pre

programmed robots that can destroy

anything in seconds. Your mission is

to shut down the reactors and capture

the robots before a melt down occurs.

But before you enter... remember you

are the...
INTRUDER!

16K Cassette 29.95 US funds

24K Disk 34.95 US funds

You are in search of the true meaning to

life, but first you must battle each level

in search of the magic ring. Will you sur

vive this horror? What lurks in these deep

and dark...

CRYPTS OF TERROR

Joystick - BASIC required.

16K Cassette 29 95 US funds

16K Disk 34.95 US funds

Space Invaders! Asteroids! Meteor

Showers and more! You have defended

them all. But can you survive the fetish

attack of the...

ALIEN SWARM

100% Machine-Joysticks

16K Cassette 29.95 US funds

16K Disk 34.95 US funds

SOFTWARE

MATH PACK +-tX

Atari brought the computer

age home. Now we bring

home the educational

software.

MATH PACK was written for the educa

tional side of the Atari by professional

educators in the field of mathematics. All

four independant math programs use

Atari's sound and graphics to make

learning more fun and enjoyable for your

whole family. A final summary at the end

of the programs lets you see how well

you've done or what area needs to be

practiced. Age and skill levels.

1] Math Pack Drill*

2) Equations' **

3) Jumble" ''

4) Digit Span*

"BASIC and " "Joysticks required.

16K-2 tapes-39 95 U.S. funds.

16K-Disk-42.95U.S. funds.

Check your local computer dealer or order direct from us.

Ordering: VISA, MasterCard, American Express and Cheques

accepted.

Please include all numbers on cards.

Include phone number with all orders.

Add $2.00 for shipping and handling per item ordered.

Please specify which program ordering.

•DEALER INQUIRIES WELCOME

INHONIE

SOFTWARE
PH. 1-416-961-2760

1728 Avenue Rd.

Toronto, Ontario

Canada M5M3Y6

AUTO

MATIC

TELE

PHONE

CONNECTOR
TNW'S

IEEE-488 Bus

103 Modem
An auto-dial/auto answer

Bell-103 compatible modem for
use with the Commodore

PET/CBM, HP-85, Osborne-1
and other IEEE-488 computers.

Connects directly to the phone

system via DAA and

provides access to The Source,
Telenet, Tymnet, local Bulletin

Boards, others.

Features: Pulse-dial or answer

with TNW software. Software

selectable baud rate (110-600

bps), character size (5-8 bits),

parity, and stop bits. Also, space

disconnect (long or short),

transmit break, error detection,

status byte and SRQ enable.

Options: DAA with modular

plug. Standard IEEE-488 cable.
(IEEE-488 cable for PET or

Osborne-1 included.)

TNW's 103 Modem comes complete

with cabinet, full documentation, and

one-year warranty. Details from George

Masters:

TNW
CORPORATION

Modem Dept. C-2, 3444 Hancock Street,

San Diego, CA 92110

(714) 296-2115 • TWX 910-335-1194

VISA/MasterCard

Dealer Inquiries Welcome

I~'TR(TDER,: 

.=::-.. .... ": :-}:: 
~j~ 

Four nuclear reactors have gone out of 
control. ready to melt down in only 
minutes. They are also protected by pre­
programmed robots that can destroy 
anything in seconds. Your mission is 
to shut down the reactors and capture 
the robot s before a meJl down occu rs. 
But before you enter ... remember you 
are the .. 

INTRUDER! 
16K Cassette 29.95 US funds 
24K Disk 34 ,95 US lunds 

INHOME 

You are in search of the Irue meaning to 
li fe. but first you must battle each level 
in search of the magic ring . Will you sur­
vive this horro r? What lurks In these deep 
and dark .. 

CRYPTS OF TERROR 

Joystick - BASIC requ ired. 
16K Cassette 29 .95 US funds 
16K Disk 34.95 US lunds 

Space Invaders! Asteroids! Meteor 
Showers and more! You have defended 
them all . But can you survive the fetish 
attack of the .. 

ALIEN SWARM 

100% Machine - Joysticks 
16K Cassell, 29.95 US lunds 
16K Disk ... .. ," 34 ,95USlunds 

SOFTWARE 
MATH PACK + - -0- X 

Atari brought the computer 
age home, Now we bring 
home the educational 
software, 

MATH PACK was written for the educa­
tional side of the Atari by professional 
educators in the field of mathematics. All 
fou r independant math programs use 
Ata ri ·s sound and graphics to make 
learning more fun and enjoyable for your 
whole fam ily . A final summary at the end 
of the programs lets you see how well 
you 've done or what area needs to be 
practiced. Age and skill levels. 

1) Math Pack Drill ' 
2) Equations ' ,. 
3) Jumbl" " 
4) Digit Span' 

' I3"ASIC and ' 'Joysticks requ ired . 

16K - 21apes - 39,95 U.S. lunds. 
16K - Disk - 42.95 U.S. lunds. 

Check your local computer dealer or order direct from US, 

Ordering : VISA, MasterCard, American Express and Cheques 
accepted. 

Please include all numbers on cards. 
Include phone number with all orders. 
Add $2,00 for shipping and handling per item ordered, 

Please specify which program ordering. 

'DEALER INQUIRIES WELCOME 

INHOME 
SOFTWARE 

PH, 1-416-961 -2760 

1728 Avenue Rd, 
Toronto, Ontario 
Canada M5M3Y6 

AUTO­
MATIC 
TELE­

PHONE 
CONNECTOR 

TNW'S 

IEEE·488 Bus 
103 Modem 

An auto-dial/auto answer 
Bell-103 compatible modem for 
use with the Commodore 
PET/CBM, HP-85, Osborne-1 
and other IEEE-488 computers, 
Connecls directly to the phone 
system via DAA and 
provides access to The Source, 
Telenet, Tymnet, local Bullelin 
Boards, others, 

r.I~-.' . -- - ' - .. 
••• ••• 

_ •• is 

~ . ... 
!i!f/>. 

Features: Pulse-dial or answer 
with TNW software, Softwar~ 
selectable baud rate (110-600 
bps), character size (5-8 bits) , 
parity, and slop bits, Also, space 
disconnect (long or short), 
transmit break, error detection , 
status byte and SRQ enable, 
Options: DAA with modular 
plug , Standard IEEE-488 cable, 
(IEEE-488 cable for PET or 
Osborne-1 included,) 

TNW's 103 Modem comes complete 
with cabinet, full documentation, and 
one-year warranty. Details from George 
Masters: 

.TNW 
'''''"''''''''''' 

Modem Dept. C·2, 3444 Hancock Street, 
San Diego, CA 92110 

(714) 296-2115 ' TWX 910-335-1 194 
VISA/MasterCard 

Dealer Inquiries Welcome 
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This article takes you step by step through the design oj a

graphics dump routine.

Copy Atari

Graphics To

Your Printer
Harry A. Straw

Wilmington, DE

Let's look at some techniques involved in copying

the graphics window to a printer.

First of all, we have to match the number of

columns in the. graphics display It) the number of

columns on the printer. My printer is 80 columns,

so GRAPHICS 4 and GRAPHICS 5 (both 80 col

umn modes) are a natural fit. If your printer is

different, don't worry. We'll come back to that

question later. Let's take the easy situation first,

then modify the program as necessary.

For an 80 column printer, the simplest case is

GRAPHICS 4: 80 columns by 40 rows,just two

colors. We must make the graphics cursor look at

each pixel on the screen and tell us whether it is

blank {background color) or displays a spot of

light. This is easy to do with a double FOR-NEXT

loop and Atari's LOCATE command. See Listing

1. At the start, Y = 0 (line 10). This corresponds to

the top row of the screen. Line 20 then increases X

from 0 to 79, one step at a time. Line 30, LOCATE

X,Y,Z, causes the cursor to move across all 80

columns (X values) for this value ofY. It also returns

the value of Z, the pixel color, at each location. If

Z = 0, this is background color, a blank spot. If

Z= 1, a spot of color is found on the screen. The

cursor then moves on to the next column (NEXT

X). When it reaches the end of the row (X = 79), it

moves to the next row (Y= 1) and starts a new

horizontal scan (X = 0 to 79 again). See Program 1,

Now all we have to do is tell the printer what

to print. If the screen is blank at a given location

(Z=0), we tell the printer to print a blank space,

and then go on to the next X:

40 IF Z = 0 THEN LPRINT CHR$(32);: GOTO 60

Don't forget the semicolon. It prevents carriage

return. If there is a spot of color at this location, Z

is not zero, and we want the printer to print some

thing. You can select any character you want by

consulting the list of ASCII characters and numbers

for your printer. Let's pick the *, ASCII number

42. and add:

50 LPRINT CHR$(42);

Now we have a complete program for copying the

GRAPHICS 4 graphics window to an 80 column

printer. (Program 2.)

In case you have trouble with no carriage

return, try adding:

65 IFX = 79THENLPRINTCHR$(13)

If you get no line feed, make it:

65 IFX = 79THENLPRINTCHR${10)

If necessary, use both:

65 IF X = 79 THEN LPRINT CHR$(13): LPRINT

CHR$(I0)

With Graphics 5

We can easily expand our program to take care of

GRAPHICS5, a four-color mode. The same FOR-

NEXT loops and LOCATE statement work. All we

need to do is to select a different printer character

for each color, and add some more IF-THEN

statements to make the printer character corres

pond to the color at each location. One setup For

three characters plus the blank is shown in Program

3. You can change the printed characters to suit

yourself.

This program uses high line numbers, starting

at 31000, so it can be merged with a program al

ready in RAM without line number interference.

Line 31000 is insurance: it makes sure that the

printer head starts at the left-hand margin.

It is convenient to record this program on a

cassette using the LIST"C command. You can (hen

enter it into RAM using the ENTER"C command

without destroying your main program already in

RAM. Adding:

line no. GOSUB 31000

to your main program will now cause your graphics

display to print out. Program 3 will work for

GRAPHICS 4 and GRAPHICS 5.

What if you have a 40 column printer? Use

GRAPHICS 3 (40 columns by 20 rows) to set up

your display. Change lines 3 i()10 and 31020 to
match the cursor scan to the graphics display:

31010 FOR Y = 0TO 19

31020 FORX= 0TO39

and line 31080 to:

31080 IFX = 39THENLPRINTCHR$(13)

A problem can turn up if the last statement in

your main program is Atari's XI0 "fill" command:

XI0 18,#6,0,0,"S:"

It makes the computer think that ports are open to

read, not write, and it shows

ERROR-131, I0CB write only
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This article takes )'ou stet) by stet) through the design of a 
graphics du.mp roll tine. 

Copy Atari 
GraphicsTo 
Your Printer 
Harry A Straw 
Wilmington. DE 
Let's look a t some techniques in volved in copying 
the g ra phics window to a printe r. 

First o f a ll , we have to ma tch th e number o f 
columns in th e; g ra phics display to the number of 
columns o n the primer. My primer is 80 columns, 
so GRAPHICS 4 and GRA PHICS 5 (both 80 col­
umn modes) are a naLUral fit. If your printer is 
diffe rem , don 't worry. We' ll come back to that 
questi o n la te r. Le t's take th e easy situa tion first, 
th e n modify the prog ra m as necessa ry. 

Fo r a n 80 co lumn printe r , the simplest case is 
GRA PHI CS 4 : 80 columns by 40 rows, just two 
colo rs. We must make the gra phic~ curso r look at 
each pixel o n the screen and te ll us whether it is 
blank (background color) o r di splays a spot of 
lig ht. T his is easy to do with a double FOR-NEXT 
loop a nd Ata ri 's LOCATE command. See Listing 
I. Atthe start , V = 0 (l ine 10). T hi s corresponds to 
th e top row of th e sc reen . Line 20 then increases X 
from 0 to 79, o ne step at a tim e. Line 30, LOCATE 
X, Y ,Z. causes the ell rsor to move across a ll 80 
columns (X va lues) for this valueof V. It a lso returns 
the va lue o f Z, th e pixe l colo r , at each locati a !"! . If 
Z = 0 , this is backg round co lo r , a blank spo t. If 
Z = I , a SpOt of colo r is fo und o n the screen. T he 
cursor then moves o n to th e next column (NEXT 
X). Whe n it reaches th e end o f the row (X = 79) , it 
moves to the nex t row (V = I) and sta rts a new 
hori zo nta l scan (X = 0 to 79 aga in). See Program I. 

Now a ll we have to do is te ll the primer wha t 
to print. I f the screen is blank a t a g ive n locatio n 
(Z = 0), we tell the printer to print a blank space, 
and then go o n to the next X : 

40 IF Z = 0 THEN LPRINT CHR$(32);: GOTO 60 

Don 't fo rget the semico lo n . It preve11ls carriage 
re tll rn. I f the re is a spot of colo r at this locatio n , Z 
is no t zero , and we want the printe r to print some­
thin g. Vo u ca n select any cha racte r you wa nt by 
consultin g the list o f ASC I I characters a nd numbers 
fo r yo ur printer. Let's pick the *, ASCI I number 
42 , and add: 

50 LPRINT CHR$(42); 

Now we have a comple te program for copying the 
GRAPHICS 4 g raphics window to an 80 column 
printe r. (Progra m 2.) 

In case yo u have t rouble with no ca rri age 
reLUrn , try adding: 

65 IFX=79THEN LPRINTCHR$(13) 

I f you get no line feed, ma ke it: 

65 IFX=79THEN LPRINTCHR$(IO) 

If necessa ry, use both: 

65 IF X= 79 THEN LPRINT CHR$(13): LPRINT 
CHR$( IO) 

With Graphics 5 
We can easil y expand our program to take ca re o f 
G RAPH ICS 5, a fou r-colo r mod e. T he sa me FOR­
NEXT loops and LOCATE stateme nt wo rk . All we 
need to do is to select a diffe re11l primer cha racte r 
for each color, and add some more IF-THEN 
stalelnents to make the printe r cha racte r co rr-es­
pond to the color at each location . O ne seLUp fa r 
three cha racte rs plus the b la nk is shown in Prog ram 
3. Vou can cha nge the printed characters to sui t 
yo urse lf. 

This program uses hi g h line numbers , starting 
at 3 1000, so it ca n be merged with a prog ra m a l­
read y in RAM wi thout line nu mber inte rfe rence. 
Line 3 1000 is insurance: it ma kes sllre that the 
printe r head sta rts at th e left-hand margin. 

It is co nve nie nt to record this p rogram o n a 
cassette using th e L1ST"C command. Vou can th en 
e11le r it into RAM us ing th e E 'TER"C command 
witho u t destroying your main program alread y in 
RAM. Adding: 

line no. GOSUB 31000 

to yo ur main program wi ll now ca use YOllr g raphics 
display 10 p rint o ut. Program 3 will work for 
GRAPHICS 4 a nd GRAPHICS 5 . 

What if you have a 40 column printer ? Use 
G RAPHICS 3 (40 co lumns by 20 rows) to set u p 
yo ur display. C hange lines 3 10 10 and 3 1020 to 
ma tch the curso r scan to the g raphics display: 

3 1010 FOR Y=OTO 19 
31020 FOR X=O TO 39 

a nd line 3 1080 to: 

31080 IF X=39 THEN LPRINT CHR$( 13) 

A problem can turn up ir th e last state me nt in 
your main program is Atari 's XIO " fill " comma nd: 

XIO 18,#6,0,0,"5:" 

It ma kes th e compute r think that pons a re o pen to 
read , not wrile , and it shows 

ERROR-13 I , IOCB write only 



Peripherals

Unlimited..

FANTASTIC PRICES!

OUR FAST SERVICE, PRODUCT

SELECTION AND OUR CUSTOMERS'

SATISFACTION MAKE US #1.

ZENITH

Z-89-48K

Z-90-64K DO

Z-19 Terminal

Z-121 Monitor12"

S2299

S2588

$777

$149

ATARI COMPUTERS

Atari 800 16K

Atari 400

Atari Interface Module

Atari 810 Single Disk

Atari 815 Dual Disk

Atari 830 Modem

Programmer

Entertainer

Star Raiders

16KMem. Exp. for Atari

32KMem. Exp. for Atari

NEC PRINTERS

7710/30 Spinwriter R/O

7720SpinwriterKSR

3510/30 Spinwriter R/O

3500 Serial Spinwriter

NEC DOT MATRIX

PC-8023

Call for prices on ribbons,

$688

$318

$174

$444

TBA

$166

$59

$84

$34

$74

$114

$2279

$2649

$1699

$1599

$474

etc.

MOREPRINTERS

Anadex 9500/9501

Anadex DP-9000

Okidata MicrolineSOA

Okidata Microline82A

Okidata Microline 83A

Tractor {OKI80 + 82 only)

Diablo 630

$1295

$1049

$339

$474

$724

$60

$2044

MONITORS

Sanyo 12" GRN Phosphor $266

Sanyo 12" Black + White $239

Amdek12 "300 GRN Phosphor $164

Amdek12" Color $344

NEC 12" GRN Phosphor $164

NEC 12 "Color $344

EPSON PRINTERS

MX-70

MX-80 w/Graphics

MX-80 FT (Friction + Tractor)

MX-100<15" Carriage)

Call for prices on

Ribbons, Cables and Interfaces

NEC-PC 8000

Series Microcomputer

PC-8001A Computer w/32K

PC-8012Aw/32K + Exp. Slots

PC-8031A Dual Mini Disk

PC-8032A Add-on Mini Disk

Call for Software Prices

$288

$444

$544

$744

$888

$588

$888

$777

TOLL FREE

1-800-343-4114

ORDERING INFORMATION

Our order lines are open 9AM to 6PM

EST Monday thru Friday. Phone

orders are welcome; same day ship

ment on orders placed before 10AM.

Free use of Mastercard and VISA. Per

sonal checks require 2 weeks

clearance. Manufacturer's warranty

included on all equipment. Prices sub

ject to revision. C.O.D.'s accepted.

For service, quality and delivery call:

PERIPHERALS UNLIMITED

(617)655-7400

62 N. Main St.* Natick, MA01760

peripherals 
Unlimited ... 

FANTASTIC PRICES! 

OUR FAST SERVICE, PRODUCT 
SELECTION AND OUR CUSTOMERS' 
SATISFACTION MAKE US #1. 

Z·89·48K 
Z·90·64K DO 

ZENITH 

Z·19 Terminal 
Z·121 Monitor12·' 

ATARI COMPUTERS 

Atari 800 16K 
Atari 400 
Atari Interface Module 
Atari 810 Single Disk 
Atari 815 Dual Disk 
Atari 830 Modem 
Programmer 
Entertainer 
Star Raiders 
16K Mem. Exp. for Atari 
32K Mem. Exp. for Atari 

NEC PRINTERS 

7710/30 Spinwriter RIO 
7720 Spinwriter KSR 
3510/30 Spinwriter RIO 
3500 Serial Spinwriter 

NEC DOT MATRIX 
PC·8023 

Call for prices on ribbons , etc. 

MORE PRINTERS 

Anadex 9500/9501 
Anadex Dp·9000 
Okidata Microline 80A 
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Okidata Microline 83A 
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Diablo 630 
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$339 
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$60 
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$239 
$164 
$344 
$164 
$344 

EPSON PRINTERS 

MX·70 $288 
MX·80 w/Graphics $444 
MX·80 FT (Friction + Tractor) $544 
MX·100 (15 ·' Carriage) $744 

Call for prices on 
Ribbons, Cables and Interfaces 

NEC·PC 8000 
Series Microcomputer 

PC·8001A Computer w/32K $888 
PC·8012A w/32K + Exp. Slots $588 
PC·8031A Dual Mini Disk $888 
PC·8032A Add·on Mini Disk $777 

Call for Software Prices 

TOLL FREE 
1·800·343·4114 

ORDERING INFORMATION 

Our order lines are open 9AM to 6PM 
EST Monday thru Friday. Phone 
orders are welcome; same day Ship· 
ment on orders placed before 10AM. 
Free use of Mastercard and VISA. Per· 
sonal checks require 2 weeks 
clearance. Manufacturer's warranty 
included on all equipment. Prices sub· 
ject to revision . C.O.D.'s accepted. 

For service, quality and delivery call : 

PERIPHERALS UNLIMITED 
(617) 655·7400 

62 N. Main St.. Natick, MA 01760 



64 COMPUTE! June. 1982, Issue 25

when the printer subroutine starts. You can fix this

by inserting the following line after the last XIO

statement:

PLOT X,Y: DRAWTO X + 1,Y

where X,Y and X + ] ,Y are any two points within

your filled area so the screen display is not changed.

The print routine then runs fine.

What can you do with this? Copy graphs or

charts of data, or plan ahead For your 1981 Christ

mas cards. Try running Program 4 along with

Program 3!

Line 29999 of Program 4 is not a necessary

part of the printer copying routine. It merely

provides a line to which the program can RETURN

from line 311 10, and ends the run. Without line

29999, an ERROR message will appear, but only

after the printout has been completed.

Program 1.

10 FOR Y=0 TO 39

20 FOR X=0 TO 79

30 LOCATE X,Y,Z

60 NEXT X

70 NEXT Y

31065 REM - COLOR 3, Z=2

31070 LPRINT CHR5U11):

31075 REM - COLOR 4, Z=3

31080 IF X=79 THEN LPRINT CHR$(13)

31090 NEXT X

31100 NEXT Y

31110 RETURN

Program 4.

10 GRAPHICS 5

20 COLOR 1

30 PLOT 55,31:DRAWTO 40,7

40 POKE 765,1

50 POSITION 25,31

60 XI0 18,#6,0,0,"S:11

70 COLOR 3

80 FOR X=39 TO 41

90 PLOT X,32:DRAWTO X,39

100 NEXT X

110 COLOR 2

120 PLOT 40,6

130 PLOT 38,7:DRAWTO 42,7

140 PLOT 39,8:PLOT 41,8

150 GOSUB 31000

160 LPRINT CHR$(10)rLPRINT CHR$(10)

170 LPRINT n MERR

Y CHRISTMAS !I"

29999 GOTO 29999 ©

Program 2.

COPY GRAPHICS 4 TO PRINTER

10 FOR Y=0 TO 39

20 FOR X=0 TO 79

30 LOCATE X,Y,Z

40 IF Z=0 THEN LPRINT CHR${32);: GOTO 60

50 LPRINT CHR$(42);

60 NEXT X

70 NEXT Y

Program 3.

GRAPHICS 4 OR 5

4 COLORS

COPY GRAPHICS TO PRINTER

USE 'GOSUB 31000' IN MAIN PROGRAM

31000 LPRINT CHR$(13)

31010 FOR Y=0 TO 39

31020 FOR X=0 TO 79

31030 LOCATE X,YfZ

31040 IF Z=0 THEN LPRINT CHR$(32);:GOTO

31080

31045 REM - COLOR 1, Z=0 - BACKGROUND

31050 IF Z=l THEN LPRINT CHR$(42);:GOTO

31080

31055 REM - COLOR 2, Z=l

31060 IF Z=2 THEN LPRINT CHR$(43);:GOTO

31080

PROUDLY PRESENTS: AFFORDABLE

ATARI®
SOFTWARE

HNDRD1D flTTRCK

FIGHT YOUR WAY THROUGH LEVELS OP
DEADLY ANDROID GUARDS TO SAVE THE
RUNAWAY NUCLEAR REACTOR, THEN TRY
TO SAVE 1OURSELFI

AAARRrGGG*

A PAST, FRANTIC CHASE ABOUND THE

SCREEN TRY1N3 TO CATCH SOHE CRAZY

CREATURES. IP ¥OU CATCH THE
'•SUFER-AAARRRGGG!*, YOU'LL GET A

3UPKB BONUS, BUT DON'T GET POISONED!

5THRBR5E R55RLJLT

HOW LONG CAM YOU PROTECT IOUR

3TABBASE PROH THE ATTACKING ALIEN
ARMADA? EACH HIT WEAKENS YOUR FORCE
PIELD RINGS AND NOW THEY'RE ATTACKING
PIVE AT A TIHEI

POH 16K CAS3STTB OR 2UK DISK

l^l ^25■ SUPEH CBAPrf^S, ONLY tl6.95 EACH
ADD $2.00 PER OHDEH POR SHIPPING.

INTRODUCTORY OFPER:
RBtHON THIS AD AND TAKE
•1.00 OPP BACH GAHEt ProtieHand Software

2005 A WHITTAKER RD.

YPSILANTI, Ml.48197
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when the printe r subroutine stans. You can fix this 
by insening the fo llowi ng line after the last XIO 
stalelne nt: 

PLOTX,Y: DRAWTO x+ I ,Y 

where X , Y and X + I , Ya re any LWO poin ts within 
your fill ed a rea so the screen display is not changed . 
The prim routine then runs fin e. 

What can you d o with this? Copy g raphs or 
cha n s ordata, or plan a head for your 198 1 Christ­
mas cards. T ry run ning Progra m 4 along with 
Program 31 

Line 29999 of Program 4 is not a necessa ry 
part of the prime r copying routine. It merely 
provides a line to which the program can RETU RN 
fro m line 3 1 110, and ends the run . Witho ut line 
29999, an ERRO R message wi ll appear, but only 
"fter the printout has been completed. 

Program I. 

Ie FOR y=e TO 39 
2e FOR x=e TO 79 
3e LOCATE X,Y,Z 
6e NEXT X 
7e NEXT Y 

Program 2. 

COPY GRAPHICS 4 TO PRI NTER 

le FOR y=e TO 39 
2e FOR X=~ TO 79 
3e LOCATE X,Y,Z 
4e IF z=e THEN LPRINT 
5e LPRINT CHR$(42); 
6e NEXT X 
7e NEXT Y 

Program 3. 

GRAPHICS 4 OR 5 
4 COLORS 

CHR$(32);: GOTO 6e 

COPY GRAPHICS TO PRINTER 

USE 'GOSUB 31eee' IN MAIN PROGRAM 

31eee LPRINT CHR$(13) 
31ele FOR Y=~ TO 39 
31e2e FOR x=e TO 79 
3le3e LOCATE. X,Y,Z 
31e4e IF z=e THEN LPRINT CHR$(32);:GOTO 

3le80 
31e45 REM - COLOR 1, z=e - BACKGROUND 
31e5e IF Z=1 THEN LPRINT CHR$(42);:GOTO 

3le8e 
31e55 REM - COLOR 2, Z=1 
31e6e IF Z=2 THEN LPRINT CHR$(43); : GOTO 

3le8e 

31065 REM - COLOR 3, Z=2 
31070 LPRINT CHR$(III): 
31075 REM - COLOR 4, Z=3 
31080 IF X=79 THEN LPRINT CHR$(13) 
31090 NEXT X 
311~0 NEXT Y 
31110 RETURN 

Program 4. 

10 GRAPHICS 5 
2~ COLOR 1 
30 PLOT 55,31:DRAWTO 40 ,7 
40 POKE 765,1 
50 POSITION 25,31 
60 XI0 18, #6,0,0,"S:" 
7~ COLOR 3 
80 FOR X=39 TO 41 
90 PLOT X,32:DRAWTO X, 39 
leO NEXT X 
110 COLOR 2 
120 PLOT 40,6 
130 PLOT 38,7:DRAWTO 42,7 
140 PLOT 39,8:PLOT 41,8 
150 GOSUB 31000 
160 LPRINT CHR$(10):LPRINT CHR$(10) 
170 LPRINT " MERR 

Y CHRISTMAS II" 
29999 GOTO 29999 © 
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| SANTA CRUZ EDUCATIONAL SOFTWARE HAS WRITTEN A SERIES OF AFFORDABLE PROGRAMS THAT DEMONSTRATES MANY OF THE ET
° SPECIAL "TRICKS" THAT ONLY THE ATARI 400/800 COMPUTER IS CAPABLE OF DOING. WE OFFER EVERYTHING FROM A PROGRAM ?

2 THAT DOES FANTASTIC HIGH RESOLUTION GRAPHICS TO ONE THAT ACTUALLY DIALS YOUR PHONE S

MASTER MEMORY MAP(tm) - This is really Ihe key to us

ing Ihe ATARI'S capabilities. We slarl out by explaining

how to PEEK and POKE values into memory so thai even

new programmers can use this Then we give you over 15

pages of Ihe memory locations that are the most useful The

information is condensed from bolh the ATARI'S Operating

System Manual and various articles and programs It is, of

course, useful even for experienced programmers as a

reference Also, we highly suggest lhal dealers olfer this

Memory Map lo customers who request lo be told how to

use the power of the machine. We guarantee it will answer

many ol the questions you have about the machine.

$6.95

TRICKY TUTORIALS(tm)

#1: DISPLAY LISTS - This program teaches you how lo

alter Ihe program in the ATARI that controls the format of

the screen. For example when you say graphics 8 the

machine responds with a large graphics 8 area at Ihe lop of

the screen and a small text area at Ihe bottom. Now. you

will be able to mix the various modes on Ihe screen at Ihe

same time. Just think how nice your programs could look

with a mix ol large and small text, and bolh high and low

resolution graphics this program has many examples plus

does all of Ihe difficult calculations1 $19.95

#2: HORIZONTAL/VERITCAL SCROLLING - The inform- .

ationyou put on the screen, either graphics or text, can be

moved up. down or sideways This can make some nice ef

fects. You could move only ihe text on Ihe bottom half of Ihe

screen or perhaps create a map and then move smooihly

over it by us)ng the joystick $19.95

#3: PAGE FLIPPING - Normally you have to redraw the

screen every time you change the picture or text. Now you

can learn how lo have the computer draw Ihe next page you

want to see while you are still looking at the previous page,

then flip to it instantly. You won't see it being drawn, so a

complicated picture can seem to just appear Depending on

your memory size and how complicated Ihe picture, you

could flip between many pages, fhus allowing animalion or

other special eflecls with your text $19.95

14: BASICS OF ANIMATION - Shows you how lo animate

simple shapes using Ihe PRINT and PLOT commands, and

also has nice mile PLAYER/MISSILE Graphics demo to

learn This would be an excelfent way to start making your

programs come alive on Ihe screen. Recommended for new

owners S19.95

#5: PLAYER MISSILE GRAPHICS - Learn to write your

own animated games and business applications! The

Tutonal begins with many small examples that complement

the 50 page manual, then gradually builds up to a com

plete game as everything you need to know is explained

fully. Also included are two machine language routines that

you can use to animate Players from Basic. Next we in

clude one of the best editors currently available, one for

Playfield shapes, and one for Player shapes All of the ex

amples and games run with 16K Tape or 32K Disk. The

two utilities require 32K to run. $29.95

#6: SOUND — From explaining how to create single notes,

to demonstrating complex four channel sound effects, this

newest tutorial is great. Even those experienced with

ATARI'S sound capabilities will find the menu of sound ef

fects a needed relerence thai can be used whenever you

are in the need ol a special sound lor your programs

Everyone will learn something new1 Written by Jerry

White. 519.95

Tricky Tutorials (except #5) require 16K

memory for cassette orders and 24K for disk.

The price is $19.95 each. Tricky Tutorials #1

to 6 in a notebook cost only $99.95, a $30

savings.

THE GRAPHICS MACHINE!' - Turn your computer into an

incredible graphics tool with advanced commands like cir

cle, box. fill, polygon, line. help, etc 3 colors in graphics 8

with mstanl lexl'11 Create colorful business charts or

beautiful drawings and ihen save or retrieve them from

disk in 5 SECONDS. YES, it's that las! Needs all 48K.

disk, and costs $19.95

MINI-WORD PROCESSOR - This is for those Of you who

have a printer, but don't want to spend S1O0 or more for a

fancy word processor It is suitable for simple editing of

text, accepls most control characters lor your printer, and

text is stored on disk for easy retrieval Holds 2% typed

pages at a lime Requires 32K. disk or tape $19.95

BOB'S BUSINESS - 14 small business type programs for

home or office, all chosen from a nice menu Supports

printed outpul 169 sectors of output require 16K tape, or

32K disk S14.95

KID'S #1 - Includes Ihe following. 1) TREASURE -

search lor Ihe lost treasure while trying to keep from falling

inlo Ihe sea Nice graphics if you find It!; 2)DIALOGUE —

talk back lo the computer about four subjects; 3) MATH

QUIZ — Nice musical and graphical rewards for good

scores Parenis input the level of difficulty

KID'S #2 - A spelling quiz, a "scrabble" type game, and

a version of Touch with Ihe computer giving all the direc

tions' Bolh Kids programs require 16K lape or 2AK disk

and cost $14.95 each.

MINI-DATABASE/OIALER - This unique new program

stores and edits up ro 8 lines of information such as name,

address, and phone numbers, or messages, inventories or

anything you want it has the usual son. search, and print

options, but it also has an unusual leature II your tiles in

clude phone numbers and you have a touch-lone phone,

the program will DIAL THE PHONE NUMBERS FOR YOU1

This is perfect lor those who make a lot of calls like

salesmen, leens. or those trying to get through to busy

numbers (acts as an auio-redialer) It is also a lot of fun !o

use Requires 16K cassette or 24K disk and costs $24.95

FONETONE - for those who only want to store name and

phone numbers and have the dialer feature as above, we

offer Ihis reduced version. Same memory requirements,

but only costs $14.95. Don't lorget you musl have a touch-

tone phone.

PLAYER PIANO - Turns your keyboard into a mini-piano

and more. Multiple menu options provide the ability lo

create your own songs, save or load data files using

cassette or diskette, fix or change any of up to 400 notes in

memory, and play all or part ol a song The screen displays

Ihe keyboard and indicates each key as it is played from a

data file or the notes you fype You don'l have to be a musi

cian lo en|oy this educational and entertaining program

Requires 24K casselle or 32K disk 514.95

BOWLERS DATABASE - Provides the league bowler with

Ihe ability to record and retrieve bowling scores providing

permanent records The dala may then be analyzed by Ihe

program and displayed or printed in summary or delail

form. Data may be stored on cassette or diskette and up

dated quickly and efficiently The program proivdes such

information as highest and lowest scores by individual

game, (first, second, and third games throughout the

season), high and low series, currenl average, and more

The program listing and documentation provided are a

tutorial on ATARI basic and record keeepmg Requires !6K

for cassette or 24K for disk $14.95

*7: DISK UTILITIES TUTOHIAL - This Tutorial both offers

you several programs to aid in the use of your 810 Disk

drive, and teaches you how these utilities were written at

the same time. The utilities included are a Menu program,

a Disk inspector (look at sectors on the disk), a Disk Direc

tory printout program, a Format utility to quickly format

large numbers of disks, and a utility that allows your pro

grams to start running by just turning or the 810

(Autorun.sys) Requires 32K of memory and cosis only

129.95

SEE YOUR LOCAL DEALER

OR

ORDER FROM:

SANTA CRUZ EDUCATIONAL SOFTWARE

5425 Jigger Dr., Soquel, CA 95073

C.O.D. Orders call (408) 476-4901

'Include S3.00 postage [$1.00 for Memory Map)

"In California, include 6.5% tax

Visa and MasterCard Accepted

o
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Friends Of The Turtle
David D.Thornburg

Los Altos, CA

The Computer Faire Of The Turtle...

While some might argue with the exact date, I

place the start of the Personal Computer Revolution

in 1978. That was the year in which affordable

desk-top computers were first made available to

the general public. The big sellers that year,

Commodore, Apple, and Radio Shack, are still

going strong — as are other companies who joined

in the explosion of enthusiasm which greeted these

products.

But during these past years there was another

revolution brewing —a revolution in computer

languages which promised to make the newly

affordable computer easy to program by its largely

non-technical owners.

The mainstay of the personal computer revo

lution was the language BASIC. The fact that

many hundreds of thousands of people are able to

write programs in this language is strong testimony

to its effectiveness. But BASIC has two problems.

First, the threshold for learning the language is not

very low and, second, the power of the language

isn't large enough to invite the user to create ex

tremely sophisticated programs. When BASIC was

the only language in town, it was gladly accepted.

After all, one alternative — assembly language —

doesn't appeal to many first-time computer users;

and more powerful structured languages such as

PASCAL seem too complex for people interested

in balancing checkbooks or generating games.

But, for a decade before 1978, research in

university and industrial laboratories was pointing

the way to a new type of computer language —a

language with a low threshold for learning and a

power so great that it could continue to serve the

needs of its user at any level of sophistication. One

such language, LOGO, was developed and studied

on the East Coast, primarily at MIT. While research

showed that this language was easy for children to

learn and powerful enough for advanced applica

tions, one problem remained - LOGO needed a lot

of memory in which to run. As a result, most po

tential users had to be content either with reading

articles about the language or, more recently, with

reading Seymour Papert's book, Mindstorms.

And then, last year, the seeds of the new revo

lution began to sprout. Atari released its version of

PILOT — a powerful yet simple text manipulation

language which had been enhanced by the addition

of a graphics environment similar to that in LOGO.

At about the same time, Texas Instruments released

a version of LOGO which had been compressed to

fit on a memory expanded TI 99/4. With these two

products, it was evident that a new class ofcomputer

language was starting to appear on small affordable

computers.

Increasing Literacy

The acceleration of this trend was most evident

at the 7th West Coast Computer Faire held in San

Francisco this March. This show was packed by

attendees who, in my estimation, were the most

computer literate group to ever attend this show.

In past years an exhibitor was likely to hear ques

tions such as: "Why can't I receive television signals

on a color monitor?" This year I was asked questions

such as: "What are the major differences between

Atari PILOT and LOGO?" Many people had read

Papert's book and were fully prepared for the

revolution in user friendly languages. They were

not let down. The presence of Seymour Papert as

keynote speaker and the booths providing infor

mation on YPLA (Young People's LOGO Associa

tion), FOLLLK (Friends of LISP, LOGO, and

Logic for Kids), and FOTT (Friends of the Turtle)

set the tone for the release of several versions of

LOGO for the Apple II. A special exhibit on the

fourth floor of the Faire devoted considerable

space to the demonstration of Apple's own LOGO

product which was developed by LOGO Computer

Systems, Inc. (LCSI). In addition to the language,

other exhibits included a prototype of a "sprite"

board for the Apple which allows the computer to

control four animated turtles at once. Two floors

down, another version of Apple LOGO was being

offered by Terrapin — a company known previously

for its computer controlled robot turtles. (I have

copies of both the LCSI and Terrapin LOGO, and
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othe r exh ibits included a prototype of a "sprite" 
board for the Apple which allows the compute r to 
control four animated turtles at once. Two floors 
down, another version of Apple LOGO was being 
offe red by T errapin - a company known previously 
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copies of both the LCSI and Terrapin LOGO , and 
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EDUCATIONAL SOFTWARE CONTEST

WRITE FOR DETAILS LUDWIG BRAUN DEE
DIRECTOR OF EDUCATIONAL PRODUCT DEVELOPMENT

College Board SAT * Prep Series

TRS-80. APPLE. PET. ATARI, CP/M. PDP-11 Based on past

exams, presents material on the same level of difficulty and in

the same form used in the S.A.T.

S.A.T.. P.S.A.T.. N.M.S.Q.T. - Educator Edition set includes

25 programs covering Vocabulary. Word Relationships, Reading

comprehension. Sentence Completion, and Mathematics. S229.95

INDEPENDENT TESTS OF SAT. SERIES PERFORMANCE SHOW

A MEAN TOTAL INCREASE OF 70 POINTS IN STUDENTS' SCORES.

GRADUATE RECORD EXAM Series - Educator Edition includes

26 programs covering Vocabulary, Word Relationships. Reading

Comprehension. Sentence Completion. Mathematics. Analytical

Reasoning and Logical Diagrams. $289.95

Micro-Deutsch
MICRO-DEUTSCH set includes 24 grammar lessons, covering

all materials of an introductory German course Four test units

also included. Grammar lessons use substitution transform

ation drills, item ordering, translations and-verb drills Drill

vocabulary based on frequency lists Suitable for use with

any high school or college textbook. Extensively field tested

at SUNY. Stony Brook -APPLE*. PET*. S179.95

Isaac Newton + F.G. Newton
Perhaps the most fascinating and valuable educational game
ever devised - ISAAC NEWTON challenges the players to

.assemble evidence and discern the underlying "Laws of.

Nature that have produced this evidence Players propose

experiments to determine if new data conform to the "Laws

of Nature FULL GRAPHICS NEWTON ■ presents all data
graphic form. This game is suitable for children. Players

may select difficulty levels challenging to the most skilled
adults Both Games S49.95

Pythagoras and the Dragon
Mathematics in a fantasy game context. .Based on THE SWORD
0.F ZEOEK introduces Pythagoras as a mentor to the player.

. When called on for aid. Pythagoras poses math questions and
depending on the speed and accuracy of response, confers,
secret information With Pythagoras as an ally, the quest to
overthrow Ra. The Master of Evil, assumes a new dimention
of complexity. Depending on the level chosen, problems range
from arithmetic through plane geometry
APPLE. TRS80. PET. ATARI* 32K S39.95

ALSO AVAILABLE:

Time Traveler " «t •

Odyssey in Time

Sword of Zedek «

Krell Game Pak

Super Star & B .

All Time Super Star Baseball

LOGO
©M.I.T.

Krell's LOGO for APPLE II*
Includes: our new low price and

1. Two copies of Krell's LOGO for Apple II*

2. A UTILITY disk containing M.I.T. s extremely valuable dem-~
mistration material, a series of pre-defined shapes which may be

substituted for the LOGO TURTLE, and Krell's timesaving library

of pre-defined procedures

3. ALICE IN LOGOLAND. a twenty program tutorial series for

intermediate and experienced programmers new to the LOGO

language.

4. The technical manual LOGO tor Apple II* by H. Abelson &

L. Klotz. This is the official technical manual issued by M.I.T.

5. LOGO FOR THE APPLE II* by Harold Abelson. Byte Books. A

complete instructional manual for intermediate and advanced

users of LOGO.

6. THE ALICE IN LOGOLAND PRIMER, a step by step, lavishly

illustrated introduction to LOGO for those who are new to both

programming and to LOGO, (available in May and sent free-to

all purchasers of Krell's LOGO tor Apple II*).

7. A comprehensive wall chart that portrays, explains and graph

ically illustrates the LOGO commands in action.

8. A one-year's free subscription to the LOGO & EDUCATIONAL

COMPUTING NEWSLETTER. (Regularly $30.00 per year). A new

authoritative source of information about the structure, classroom
application and capabilities of LOGO, plus an up to the minute forum

on the most significant new ideas and issues in educational

computing. $149.95

Competency/Proficiency

Assessment Examination

Preparation Series

1 A COMPREHENSIVE MULTI-MODULE TUTORIAL
AND EXAMINATION SIMULATION PACKAGE

Diagnostic analysis ,

Prescription of individual study plans

Systematic instruction in all facets of math and verbal skills

Unlimited drill and practice with selection by skill area or

level of difficulty

- Worksheet generation and performance monitoring
Practice exam simulations'

A complete record management system

Krell's unique logical design provides personalized instruction
for each student according to individual needs.

APPLE. ATARI. COMMODORE CBM/PET. CP/M. 1.8.M.
RADIO SHACK TRS-80. TEXAS INSTRUMENTS 99/4(Al*

CALIFORNIA. N.Y.. NATIONAL EDS. CALL FOR DETAILS & PRICES

Krell Software Corp.

"The State of the Art in Educational Computing"

1320 STONY BROOK ROAD / STONY BROOK NY 11790 / (516) 751-5139

Krell Software Corp. has no official lies with the College Entrance Examination
Board or the Educational Tesrirtg Service. Krell is. however, a supplier of products

lo ihe E.T.S. N.Y.S. residents add sales tax.
PROGRAMS AVAILABLE FOR THE TRS80. APPLE II.. PET & ATARI.

"Trademarks of Apple Comp Corp.. Tamty Corp.. Commodore Corp.. Atari Corp.
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© M.I.T. 

Iii] Krell Software Corp. ::!: 
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PROGRAMS AVA ILABLE FOR THE TRS80. APPLE II ., PET & AlARI . 
"Trademllrb 01 Apple Comp Corp .. Tandy Corp .. Commodore COfp .. Alan COI'JI. 
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will report my opinions to you in a later column. At

first glance, they are each terrific!)

Just as some people feel that IBM has

legitimized the personal computer by entering the

market themselves, one got the feeling that the

presence of LOGO on the Apple (with its massive

installed base) was going to help wean people from

BASIC faster than might otherwise be expected.

Product and information booths were only

one source of information on this topic. In addition,

no less than a dozen demonstrations, workshops,

tutorials and speeches were devoted to user friendly

languages.

While I spent much of my time helping Addi-

son Wesley show my book on turtle geometry (yes,

Atari PILOT fans, Picture This! is now at your local

bookstore!), I was still able to talk with many atten

dees and visit the other booths. Those people who

knew about LOGO could hardly wait to see a version

on their own computer.

Decked out in my Friends of the Turtle T-shirt,

I visited with Rich Pattis who was demonstrating

software supporting his excellent book, Karel the

Robot (Wiley) — a book devoted to introducing

people to programming through the medium of

the turtle. While geared towards the beginning

PASCAL programmer, Pattis' work shows a sen

sitivity that is characteristic of the user friendly

languages such as PILOT and LOGO. The people

from FOLLLK were acting as guides to the host of

LOGO-based exhibits and talks. Larry Muller and

his dad, Jim, demonstrated TI LOGO at the YPLA

booth. Recent price reductions in both the TI 99/

4A computer and in the TI LOGO cartridge have

further fanned the flames on a product whose

sales were already heating up quite nicely.

The Computer As A Mudpie

Considering the booths, talks, workshops, and

enthusiastic attendees, it was clear that this year's

Computer Faire was the focal point of the new

revolution - the user friendly languages had come

home at last. People were lined up against the walls

to hear Papert's keynote address. While much of

his talk was devoted to describing the function of

the World Center for Informatics and the Human

Resource (in Paris, France), he also talked about

his view of the computer as a "mudpie" - a tool

with which children could (through languages such

as LOGO) make discoveries on their own and with

which they could acquire for themselves informa

tion which was previously "taught" to them by

teachers. It was easy to be swept along in the belief
that we were witnessing the onset of a revolution

which promises to be as significant as the advent of

the personal computer itself.

I can state, without equivocation, my belief

that languages such as LOGO and PILOT will

completely displace BASIC as the popular pro

gramming medium in the next five years. This

belief arises not from my own excitement with

something new, but from the results of my own

experiences with these languages over the past

several years. I have had the pleasure of sharing

these programming environments with children

from second to sixth grade, as well as with teachers,

college students, and artists. The enthusiasm ex

pressed by these varied audiences is enormous.

And each of you who calls yourself a Friend of

the Turtle is sharing in this new age of computing —

in this new level of power now being unlocked in

the Apple, Atari and TI computers all over the

world.

Let the revolution continue!

For more information on LOGO and other

user friendly languages, contact:

Young People's LOGO Association

1208 Hilhdale Dr.

Richardson, TX 75081

The FOLLLK Foundation

do Social and Information Service

HLL 382

San Francisco Stale University

1600 Holloway Ave.

San Francisco, CA 94132

and, of course,

Friends oj the Turtle

P.O. Box 1317

Los Altos, CA 94022 ©

COMPUTE!

The Resource.

MEMOREX
FLEXIBLE DISCS
WE WILL NOT BE UNDER

SOLD!! Call Free (800)235-4137

for prices and information. Dealer

inquiries invited and COD s

accepted.

PACIFIC

EXCHANGES

100 Foothill Blvd

San Luis Obispo. CA

93401. inCal. call

(HOOl 592-5935 or

(805)543-1037
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THE

BIG MATH

ATTACK™
Challenging new math program .. .

Sharpen your skills by entering the correct answer

before the equation 'lands' on your city! Provides

hours of educational entertainment

Features:

Full color

High resolution graphics

Animation

Sound

Four math functions (+. ■. x. +■)

Two levels for each function

Recommended for grades r-6. Available for the ATARI & APPLE II.

ATARI I6K (cass.) $20.00

ATARI 24K (disk) S25.00

Requires ATARI BASIC cartndge

APPLE II (disk) DOS 3.2/3.3 525.00

Requires Applesoft Basic in ROM

Ask for it at your local computer store.

P.O. Box 147

Garden City. Ml 48135

(313)595-4722

Please add:

SI.50 shipping,1 handling

S1.50CO.D.

WRITE FOR FREE CATALOG

DEALER INQUIRIES WELCOME

MICROMATH

revolutionizes the

teaching of math!

MicroMaih Is ihe only full, one-semester course

of its kind In North America and Is highly praised by
instructors who use II.

Grade 8 to College Leva!

MIcroMalh Is a complete review mathematics
course which will be ol value tosiudenls from Grade 8

to college level.

93 Lessons, 16 Tests, 150 Page Workbook

Students can choose from 93 separate lesson;

each with pre-lest and lesson) and work comfortably

at their own speed, with peers or individually. Each
unit has its own post-test and the entire package ia

supplemented with a 150 page workbook.

Runa on COMMODORE PET 16Kand APPLE II +

Versions are available for all DOS formats.

3500 for Complete Package

A demonstration disk, consisting of 8 sample

lessons and 2 tests, Is available for only $25 (refun
dable upon purchase of complete package

For more Information:

Write-Mr. E.H. Bangay

SHERIDAN COLLEGE

Trafalgar fload

Oakvllle, Ontario

Canada L6H 2L1

or Call ■ (416) 845-9430

NEW!

Student

Management System

for the

PET Professor

The Pet Professor Arithmetic Software

If you need to teach division of a 2-digit

decimal by a 1-digit whole number, we have D-D-l.

This program teaches the concept step by step.

Since you probably need to keep student

interest high, we go very slowly with a moving

cursor. The student is comfortable and involved.

Do you need to drill subtraction of a fraction

from a mixed number? Just bypass the teaching part

of program F-S-2 and go directly to drill. The nice

part is if the student happens to forget, the teaching

is still available.

If a test on subtraction of whole numbers

with 4-digits, multiple zeros and borrowing is your

need, program WN-S-6 is your answer.

The 77 program series is available for $499 on

cassettes and diskettes. The Student Management

System is $150.

For more information send for a sample tape or

call (516) 365-4423 and tell us what you need.

COW BAY COMPUTING

80X575

MANHASSET. N.Y. 11030
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The World

Inside

The
Computer

" ''-

Fred D'Ignazio 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 scries of hooks on how to create graphics-and-sound adventure games.

He is also working on a computer mysti_*ry-and-ad\ enture series for young people.

As the father of two young children, Fred has become concerned with introducing the computer to children as a

wonderful tool rather than as a forbidding electronic device. His column appears monthly in COMPUTE!

Last issue we looked at the history, and some of thefuture

possibilities, for the microelectronics world. We closed

with the question, "What does all this have to do with our

children?"...

Architects Of The

Micro World

Ourjourney into the world inside the computer

might be like some exotic travel story. It might be

like Jack London telling tales from the far north,

or like Gulliver describing his voyage to Lilliput. Il

might be far removed from our everyday experi

ence and the concerns of us and our children.

Except it's not.

Alt of the changes, the fascinating develop

ments in chip design and technology, might not be

expected for many years, and these new designers

might all be faceless adult experts, hidden away

inside corporate and university labs, performing

mysterious feats of electronic alchemy.

Except they're not.

Just a couple years ago, Lynn Conway of Xerox

and Carver Mead of Caltech wrote a book called

An Introduction to VLSI Systems (Addison-Wesley,

1980). In it, and in college courses they taught,

Conway and Mead called for a new generation of

chip designers - architects of the micro world.

Conway and Mead proved that, using automated

drafting tools (CAD/CAM - Computer-Aided

Design/Computer-Aided Manufacturing), even

graduate students at universities could design

custom-made computer chips. And they didn't

have to be engineers or experts in computer logic.

Young people, by the thousands, are following

the lead of Conway and Meade's students, and are

designing custom-made chips and revolutionary

new kinds of computers. They treat the basic com

ponents — the transistors, gates and memory cells —

like "bristle blocks." They sit in front of a computcr

keyboard, press buttons, and the computer fits the

bristle blocks together, and displays the mazelike

circuit on a color picture screen. When the chip is

finished, the student and his teacher send the

design to a "silicon foundry" - a regional center

that prints the chip on a sliver of silicon.

Within days, the student has the chip back and

can plug it into a circuit board and turn on the

power. The chip might be a new kind of computer,

a "graphics engine" specializing in high-speed,

animated color pictures, or a music-synthesis chip

capable of making the computer sound like a bass

guitar or a pipe organ.

For two decades, chip design was done exclu

sively by experts at major corporations, such as

Intel, Texas Instruments, and Motorola. Now, all

this has changed, due to the new CAD/CAM tools,

lo the new microminiaturization (VLSI —Very

Large-Scale Integration) of circuits, and to Conway

and Meade's "paint-by-numbers" approach to chip

design.

Today, computer software is being written and
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and Meade's "pa int-by- numbers" approach to chip 
design. 

T oda y, computer software is being written and 
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Designing new computer chips with the aid of intelligent programs and color graphics.

CREDIT: courtesy of Henry Fuchs and the Department of Computer Science, University of North Carolina. Photo by Mike Pique.

sold by thousands of people, all over the world. It

is a cottage industry performed in the home by a

lot of low-budget suppliers. Big companies are

becoming software publishers and distributors for

the software "authors."

Similarly, in just a few years we will probably

see a cottage industry oi chip authors. CAD/CAM

equipment will be rented or cheap enough to install

in the home. "Intelligent" chip design programs,

like Xerox's Palladio, will work with young chip

designers. The programs will check the young

people's designs for mistakes, suggest new designs

of their own, and explain the trade-offs between

different designs.

Chip architects are now appearing in colleges

and universities. They will soon appear in high

school. They will design thousands, even millions

of new computers. The best computers will find

their way to the marketplace. Large "chip found

ries" will print the chips. Large "chip publishers"

"It's like painting with numbers." Inventing a new computer

may someday be as easy as writing a game program in BASIC.

CREDIT: Courtesy of Floyd James, Henry Fuchs and the Department

of Computer Science, University of North Carolina. Photo by Jim

Erickson, Raleigh News & Observer.

will market them.

The Playdough Computer

What do we mean by "personal computers'1, or by

"personal computing"?

Until now, we meant one person, one machine

(Portia Isaacson's definition).

Personal computing has made the computer

accessible to the average person, the non-expert.

Even little kids can sit down in front of the family's

home computer and use it to learn or play a game.

But personal computing will soon have an

added meaning. It will mean computing on a machine

we designed ourself. Even young people will be able

to fashion their own computers, like they build an

airplane or castle from playdough or clay. Everyone

will have the opportunity to become a computer

designer —a computer artist, an architect of the

micro world.

Naturally, airplanes made of clay do not fly.

And computers made by young children may not

compute. Still, they will be an important exercise in

creativity. And, unlike models made from clay or

plastic, simple computer models can gradually

become more sophisticated and realistic. They can

be a first step toward building real chips and com

puters that work.

Many of today's most innovative, most success

ful software entrepreneurs are young people, of

college or high-school age. In the near future,

young people will be some of the most creative

chip architects, artists, and inventors.

Your Kids: The Computer's Creators

The purpose of these first columns has been to

demonstrate the relevance and the reality of the

world inside the computer - to all of us and to our

children.

Although the surface of the computer will

continue to remain the same, the computer's insides

will soon change dramatically. New computers will
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Creating the tiny inhabitants

of the world inside the com

puter, rising advanced, com

puter graphics, animation,

and Artificial Intelligence. Of

course, the inhabitants need

not be human. They might be

sprites or turtles — or whatever

else you can imagine.

CREDIT: Charles Csuri and Ohio State University Computer Graphics

Laboratory.

soon be created with capabilities exceeding our

wildest dreams. The revolutionary new computers

will be molded from youthful imaginations. Young

people will be the computers' creators.

Fantasy, Turtles, and Sprites

The present trend toward black-box computers is

positive, in that it is encouraging millions of people

to try personal computing. But don't let this trend

"distance" you or your children from the world

inside the computer. The real action is taking place

under the computer's "hood."

How do you and your children learn more

about the world inside the computer? How can you

learn today}

Computer micro-worlds are so enchanting, so

exciting that they can be a pleasure to learn about

and explore. Pretend that you and your children

are pioneers. I hope these first columns have given

you some ideas about where you can focus your

pioneering.

But what about a pioneering vehicle — a land

rover, jeep, or canoe? After all, sophisticated com

puter-design tools, such as CAD/CAM machines,

still aren't off-the-shelf items, sold at your local

Radio Shack for $19.95. How can you explore the

world inside the computer without the proper

tools?

Fortunately, the first tools are now appearing.

They are, first of all, what Bob Albrecht calls the

"Rainbow Computers" — the sound-and-color

machines that retail for less than five hundred

dollars. The Sinclair ZX 81A, the low-cost VIC

machines, the TI 99/4A, the TRS-80 Color Com

puter, and the Atari 400 are all rainbow computers.

They provide an environment for simulating the

world inside the computer. Using the rainbow

computers, you can build models of that world

with computer programs.

What kind of programs? You can use a lan

guage like BASIC. But new languages are now

appearing that make superior micro-world building

tools. These languages are Atari PILOT and the

various versions of LOGO, including Apple LOGO

and TI LOGO.

When you write a program in BASIC, you are

like a chef inventing a recipe for a new food dish.

The recipe itself is the list of steps you must follow

(the algorithm) to get the program to perform some

function. To make the recipe work, you need to

add ingredients in a precise amount and in the

proper order. In a program, these ingredients are

your data.

But programming in the new languages -

especially LOGO - is quite different. You are no

longer a chef working with a recipe and ingredients.

Now you are a band leader conducting a band of

jazz musicians, or a film director overseeing the

efforts of a diverse bunch of live actors.

When you program in BASIC, you are dealing

with inert objects and structures, and the computer

marches in lockstep, doing one thing at a time.

On the other hand, when you program in

LOGO, an actors language, you treat the computer

like a tiny world. You are the world's creator. You

define the world's laws. You populate the world

with tiny creatures. TI's LOGO world comes with

"canned" sprites. Various LOGO, PILOT, and

PASCAL worlds come with prepackaged, artistic

turtles.*

And, using these languages, you can also

create other beings drawn purely from your own

imagination.

When you type RUN, you turn the world on.

You breathe life into your creatures and set them

in motion. All together. All at the same time.

In upcoming columns, I will develop "com

puter world" programs written in BASIC, in Atari

PILOT and in Apple and TI LOGO. Also, you

should consult David Thornburg's column,

"Friends of the Turtle," which appears each month

in COMPUTE! (And take a look at the references at

the end of this month's column.)

The Computer World Goes to Hollywood

The world inside the computer is a little known

and obscure place. But it won't be for long.

This summer (on July 9th), Walt Disney Pro

ductions will be releasing the long-awaited film,

TRON. The hero of TRON is a young computer

genius who gets transported to the world inside the

computer— Hollywood style.

The hero, Flynn, is the owner of a video game

arcade and the inventor of fabulous new game

*I am excited about Alan Kay's new job as Chief Scientist at

Atari. Kay is the brilliant scientist who helped create Xerox's

Smalltalk language system, and the Xerox Altos and Star

computers. Smalltalk is one of the most powerful "Actor"

languages. It lets you easily create computer worlds filled with

active, interacting beings, processes, and events. Two Smalltalk-

type machines, code-named, "Mackintosh" and "Lisa," are

under development at Apple Computer Company. And it is

likely that at Atari, Kay will be developing Smalltalk-type

languages that will run on Atari computers.
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What do inhabitants ofthe world inside the computer look like?

Ifyou entered a computer, what would you look like? This is

Walt Disney Productions' answer in its new movie TRON.

CREDIT: Courtesy ofWalt Disney Productions. Copyright 1982,
Wall Disne\ Productions.

programs. But the programs are stolen by a video

game company. To recover his programs, Flynn

breaks into the company's computer system but is

caught by the computer's intelligent control pro

gram. The evil program, MCP, uses a laser to blast

Flynn into electronic: particles.

Somehow Flynn survives. When he awakens,

he is no longer in the real world. Instead, he has

entered the world inside the computer. But he has

Thefantasy world inside the computer in Walt Disney's new

movie TRON.

CREDIT: Courtesy of Walt Disney Productions! Copyright 19S2,

Walt Disney Productions.

entered the world as a condemned prisoner. The

control program places him on a huge video game

grid and sentences him to die.

Several leading computer graphics firms have

helped Disney produce the film. Their vision of

the world inside the computer is sure to be startling,

enchanting, and exciting.

But it is only one vision. There are endless

others. And you and your family can create them.

The metaphor of the "world inside the com

puter" will soon become widely known. Already,

primitive worlds exist in the form of arcade and

home video games. The mazes, rockets, monsters,

and little people you see on the game screen emerge

from their silicon "homes" when the game is turned

on. They are swiftly becoming more lifelike and

realistic.

A Rabbi In A Box

Have you ever been to a novelty store and seen the

Thing-in-a-Box? The box is really a small, black,

plastic cube. You flip an ON switch, and the cube
begins whirring strangely. Then the top of the

cube opens, and a little green hand pokes out,

knocks the switch to OFF, and, in the blink of an

eye, disappears back inside the cube.

After watching the box in action, you have the

strong impression that someone — or something—
is living inside.

We may soon have the same impression about
our personal computer.

Personal computers may soon have Artificial

Intelligence (AI) programs and AI chips. Your

computer may become an "intelligent assistant"

that can think, reason, even learn. It will be a

"fluent" computer that can carry on a casual con

versation with you in normal English. If your family

or friends won't listen to you, you will be able to

turn on the computer and have a good heart-to-

heart discussion with a machine.

AI research, tools, and technology are hot

items. After almost four decades of research, AI

professors have tied their bedsheets and pillow

cases together into a rope, and have descended the

ivory tower. Suddenly, at the same time their feet

touch the ground, AI is becoming a big business.

What kind of big business? The hottest item in

AI is known as knmvledge engineering. AI scientists

have created "expert systems" - chip-sized elec

tronic clones of human experts. Already, these

intelligent programs have been put to work diag

nosing lung diseases, locating mineral deposits,

and designing new clothing fashions. Fora rela

tively small price, you will soon be able to have a

world-class expert working alongside you, even if

you are a lonely country doctor, or an oceanologist

on an oil platform in the turbulent North Atlantic.
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Putting a human-like, intelligent program on a

chip is like having a wise slave who lives in a package

of gum, or like a genie who lives inside a music

box. We will very shortly see experts-in-a-box,

advisors-in-a-box, and teachers-in-a-box. The

knowledge, expertise, and personality of a doctor,

a minister, a psychoanalyst, or a lawyer can be

"mined" and captured on a home computer in the

form of a small, inexpensive chip. AI companies

like Cognitive Systems, Inc., Computer Thought

Corporation, and Machine Intelligence Corpora

tion are already developing the first AI software

for personal computers.

"Know thyself," is an ancient prescription and

a unique ability of human beings. Only humans

seem to have a strongly developed sense of self-

consciousness and self-awareness.

But not for long.

New computer chips are being developed with

"■expert" programs that know how to design other

computer chips. These chips are being fed huge

quantities of knowledge. (Some use optical scanners

and hungrily read all sorts of technical papers and

reports). What do they learn? They are learning

about themselves, and about others of their kind.

They arc being endowed with a primitive sense ot

self-awareness.

Imagine someday when entire micro universes

inside the computer - the chip neighborhoods,

cities, and worlds — all have a sense of self-

knowledge and self-consciousness. This awareness

will only partly be human. Much of it will be non-

human, perhaps even alien. It will be suited to the

chips' electronic, inorganic bodies and to the com

plicated knowledge pattern stored in their local

and global memories.

One day you and your children may design

your own chips and create your own real computer

worlds. Yet, even today, you can imagine them,

then implement them in PASCAL, PILOT, BASK:

or LOGO. Right now the worlds are fanciful, the

blue-sky stuff of fantasy and magic. But by in

venting them and building them into programs,

you and your kids will gam insight into the real

computer worlds that await you. These worlds and

the tools to fashion them already exist as blueprints

and prototypes in scientists' labs. Before you know

it, they will enter your office, your classroom, and

your home.
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Mathematics. Cambridge, Massachusetts: The

MIT Press. 1981.

BYTE. Special Issue on Smalltalk. August 1981.

Papert, Seymour. Mindstonm: Children, Computers,

and Powerful Ideas. New York: Basic Books,

Inc. 1980. ©
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Putting a human-like, intelligent program o n a 
chip is like having a wise slave who lives in a package 
o f gum, o r like a genie who lives inside a music 
box. We will very shortly see experts-in-a-box, 
advisors-in-a-box , and teachers- in-a-box. The 
knowledge, expertise , and pe rsonality of a doctor, 
a ministe r, a psychoanalyst, or a lawyer can be 
"mined" and captured on a home computer in the 
form ofa small , inexpensive chip . AI companies 
like Cognitive Systems, Inc., Computer T hought 
Corporation, and Machine Intelligence Corpo ra­
tion are already developing the first Al software 
for personal computers. 

" Know thyself, " is an ancient prescription and 
a unique ability of human beings. O nly humans 
seem to have a strongly developed sense of self­
consciousness and self-awareness. 

But not fo r long. 
'ell' compute r chips are being developed with 

"expert" programs that know how to design other 
computer chips. These chips are be ing fed huge 
quantities of knowledge. (Some use optical scanners 
and hungril y read all sorts of technical papers and 
repo rts). What do they lea rn ' They a re lea rning 
about themselves, and about others of their kind . 
They are being endowed with a primitive sense of 
self-awareness. 

Imagine sOllleday when entire micro universes 
inside the computer - the chip neighborhoods. 
cities, and worlds - all have a sense of self­
knowledge and self-conscio usness. This awareness 
will on ly pa rtl y be human. Much of it will be non­
human, perhaps even alien. It will be suited to the 
chips' electronic, inorganic bodies and to the com­
plicated knowledge paue rn stored in their loca l 
and global memories. 

One day you and your children may design 
your own chips and create your own real COlllpuler 
worlds. Yel. even loday, you can illlagine lheill . 
then implement them in PASCA L, PILOT, BAS IC 
or LOGO. Right now the wo rlds are fanciful , the 
blue-sky stuff of fantasy and magic. But by in­
venting them and bui lding them into programs, 
you and you r kids will ga in insight in lO the rea l 
computer worlds that awa it you. T hese worlds and 
the lOols to fas hion them alread y ex ist as blueprints 
and prototypes in scientists ' labs. Befo re you know 
it, they will enter your offi ce, your classroom, and 
your home. 

Additional Reading 
Anacker, W. (IBM) Computing at 4 Degrees Kelvin. 

IEEE Sf)ec!nu". May 1979. Page 26. 
Business Week (Cover SlOry). Artificia l Intelligence. 

March 8, 1982. Page 66. 
Business Wee" (Special Report). The '80s Look in 

Chips: Custom, Not Standard. january 18, 

1982 . Page 36D. 
Business Week (Cover Story). j apan's Strategy for 

the '80s. December 14, 198 1. Page 39. 
Carroll, Lewis. The Annotated Alice (Notes and 

Introduction by Martin Gardner). New York: 
Clarkson N. Polter , Inc. 1960. 

Computer Design Liquid Immersio n T echnology 
Cools Supercomputer's Circuits. February 
1982. Page 58. 

Conway, Lynn and Carver Mead. An Introduction io 
V LSI Systems. Reading, Massachusetts: Addison­
Wesley Publishing Company, 1980. 

Cromie, Will iamJ. and Harold A. Rodge rs. T he 
Big Squeeze: Packing More Circu itry into Less 
Space. T echnology Illustmted. February/March 
1982 . Page 55. 

D' lgnazio, Fred . (Illustrations by Stan Gi lliam.) 
Katie and the Computer. Morristown , Nj: 
Creative Computing Press . 1979. 

D' lgnazio, Fred. Small Computers: ExplO1"ing Thei,' 
T echnology and Futu.re. New York: Franklin 
Watts, Inc. 198 1. 

Matisoo, juri. The Superconducting Computer. 
Scientific America.n. May 1980. Page 50. 

Science. Are VLS I Microcircu its Too Hard to 
Design? July II , 1980. Page 258. 

Price, Derek de Soll a. 3-D Intelligence. Science 
Digest. January 1982 . Page 40. 

Sweetnam, George. T he Incredible Shrinking 
Microcircui t. Science Digest. j anuary 1982 . 
Page 80. 

PILOT And LOGO Addresses 
Apple LOGO. Terrapin, Inc., 678 Massachusetts 

Avenue # 205 , Cambridge, Massacbusetts 
02 139 . (6 17/492-88 16) 

Ata ri PILOT. Atari, Inc., 11 96 Bon'egas Avenue, 
Sunn yvale, CA 94086. (408/745-2000) 

TI LOGO. Texas Instruments Inc., P.O. Box 10508, 
M/S 5849, Lubbock, TX 79408. (806/74 1-2978) 

Young Peoples' LOGO Association (Y PLA) , 1208 
Hillsdale Drive, Richa rdson, TX 7508 1. 

Books And Articles 
Abelson, Harold. Logo. Pete rborough, New 

Hampshire: Byte Books (McGraw- Hill ). 1982. 
Abelson. Harold and Andrea diSessa. Turtle 

Ceomet,),: The Computer as a M ediwnJoT Exploring 
M athematics. Cambridge, Massachusetts: T he 
M IT Press. 1981. 

BYTE. Special Issu.e on Smalltalk. August 198 1. 

Papert, Seymo ur. Mindstonns: Children, Computers, 
and Powe1fu.l Ideas. New Yo rk : Basic Books, 
[nc. 1980. © 
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A painless, no-POKE methodfor mastering Atari high

resolution, four-color Graphicsfrom BASIC.

Graphics 8 In

Four Colors

Using Artifacts
David Diamond

DiamondSoft Co.

Mt. Laurel NJ

Contrary to what the Atari BASIC Reference Manual

states, Graphics Mode 8 is a true four-color mode

(five colors if you count the border). Other articles

have shown you how to obtain 16 or 128 colors by

PEEKing, POKEing, and using machine language

subroutines to fake out the operating system. This

article is different. You can paint with four colors

using simple, straightforward BASIC programming.

You probably have noticed that patterns drawn

in Graphics Mode 8 often contain spurious colors.

Atari stretches your television's resolution to its

limits and the extra hues do sneak in.

The spurious colors seem random because

they are appearing within a random pattern. They

are, however, well behaved. They can be harnessed,

controlled, and used for brilliant displays.

Before I get into the details, try the following

demonstration program:

10 GRAPHICS 8 : COLOR I

15 R = 50

20 FOR X = -R TO R STEP 2

30 Y = SQR(R*R-X*X):REM FORMULA FOR A

CIRCLE

40 PLOT 100+ X, 100 + Y:DRAWTO 100 + X, 100-Y:

REM CIRCLE #1

50 PLOT 151+X, 100 +Y : DRAWTO 151 +X, 100-Y:

REM Circle #2

60 NEXT X : FOR I = 1 TO 350 : NEXT I

70 FORC = 0TO 15

80 SETCOLOR 2,C,4 : SETCOLOR 4,15-C,8

85 FOR I - 1 to 350 : NEXT I

90 NEXTC

Surprise! You have five vivid, solid colors on the

screen at the same time. Now let's take a look at

that program:

Line 10 —Straight Graphics 8. Standard color

defaults.

Line 15 —"R" is the radius of a circle.

Line 30 — This is the formula for a circle:

X2 + Y2 = R2. ("R*R" is a little faster than "Ra2").

Line 40 - This draws the first circle. It is verti

cally cross-hatched to fill it in with a solid color.

Line 50 - This draws the second circle. But why
is it a different color from the first circle?

Line 20 - Ah, here begins the secret: "STEP
2." Before reading further, change it to "STEP

1," and rerun the program.

Lines 40,50 - Here is the second half of the
secret: "100 + X" is an even offset. "151+ X" is

an odd offset. Change both occurrences of

"151" to "150" on Line 50, and see what

happens. (Remember to set Line 20 back to
"STEP 2").

Lines 70-90 - These lines show you the wide

range of color combinations available. Of

course, when varying the luminance level,

there will be even more.

Alternating Colored Fields

Without any additional programming lines, the
circles can easily be changed into beach balls with

alternating bands of color. Make sure that Line 20
says "STEP 2," and change lines 40 and 50 as
follows:

40 PLOT 98 + X, 100 + Y : DRAWTO 101 + X, 100-Y :
REM Circle # I

50 PLOT 147 + X, 100 + Y : DRAWTO 150 + X, 100-Y :
REM Circle #2

Changing the slope of the cross-hatching by a

single horizontal point will add or remove one

band of color. Increment the DRAWTO's by one

horizontal point, and see what happens:

40 PLOT 98 + X, 100 + Y : DRAWTO 102 + X, 100-Y :
REM Circle #1

50 PLOT 147 + X, 100 + Y : DRAWTO 151 +X, 100-Y:
REM Circle #2

Although the quirk that provides us with the

extra colors seems somewhat magical, the reason

for the varied solid colors is not. Remember that

the "colored-in" areas are really comprised of

finely separated, vertical lines. To better see what

is happening, spread those lines out into a large

grid for easier inspection:

10 GRAPHICS 8 : COLOR 1

20 FORX=10TO160STEP15

30 PLOT X, 1 : DRAWTO X, 160

40 PLOT 1, X : DRAWTO 160, X

50 NEXTX

This isolates your three colors. The even col

umn vertical lines are one color. Odd column

vertical lines are a second color. Horizontal lines

are the third color. (The background is the fourth,

and the border is the fifth).

Line 20 controls the colors. Try "FOR X= 10

TO 160 STEP 14" and try "FOR X= 9 TO 160

STEP 14".
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resolu tion, four-color Graphics from BASIC. 

Graphics 8 In 
Four Colors 
Using Artifacts 
David Diamond 
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Contrary to what the Atari BASIC Reference Manual 
states, Graph ics Mode 8 is a true fo ur-color mode 
(fi ve colors if you count the border). Other articles 
have shown you how to obta in 16 or 128 colors by 
PEEKing, PO KEing, and using machine language 
subro utines to fa ke out the operating system. This 
article is d iffere nt. You can paint with four colors 
using simple, straightforward BASIC programming. 

You probably have noticed that patterns drawn 
in Graphics Mode 8 o ften conta in spurious colo rs. 
Atari stretches your television's resolu tio n to its 
limits and the extra hues do sneak in . 

T he spur ious colors seem rando m because 
they are appearing within a random patte rn. They 
are, however , well behaved . They can be harnessed , 
controlled , and used fo r brilliant displays. 

Before I get in to the deta ils, try the fo llowing 
demonstration program: 

10 GRAPHICS S : COLOR I 
15 R=50 
20 FOR X= -R TO R STEP 2 
30 Y=SQR{R*R-X*X): REM FORMULA FOR A 

CIRCLE 
40 PLOT 100+X, 100+ Y: DRAWTO 100+X, 100-Y: 

REM CIRCLE # 1 
50 PLOT lSI + X, 100 + Y : DRAWTO 151 + X, 100-Y: 

REM C;rcle # 2 
60 NEXT X: FOR 1= I TO 350: NEXT I 
70 FORC=OTOI5 
SO SETCOLOR 2,C,4 : SETCOLOR 4,15-C,S 
S5 FOR I = I to 350 : NEXT I 
90 NEXTC 

Surprise! You have five vivid , solid colors on the 
screen at the same time. Now let's take a look at 
that program: 

Line 10 - Straight Grap hics 8. Standard color 
defaults. 
Line 15 - "R" is the rad ius ofa circle. 
Line 30 - This is the fo rmula fo r a circle : 
X2 + y 2 = R2. ("R*R" is a li ttle faster than "RA 2"). 

Line 40 - This draws the first circle . I t is verti­
cally cross-hatched to ftll it in with a solid color. 
Line 50 - This draws the second circle. But why 
is it a different color from the fi rst circle? 
Line 20 - Ah, here begins the secret: "STEP 
2." Before reading further, change it to "STEP 
1," and rerun the program. 
Lines 40,50 - Here is the second half of the 
secret: " 100 + X" is an even offset. " 15 1 + X" is 
an odd offset. Change both occurrences o f 
" 15 J" to " 150" on Line 50, and see what 
happens. (Remember to set Line 20 back to 
"STEP 2"). 
Li nes 70-90 - T hese lines show you the wide 
range of color combinations available. Of 
course, when varying the luminance level , 
there will be even more. 

Alternating Colored Fields 
Without any additional programming lines, the 
circles can easily be changed into beach balls with 
alternati ng bands of color. Make sure that Line 20 
says "STEP 2," and change lines 40 and 50 as 
fo llows : 

40 PLOT 9S+ X, 100+ Y : DRAWTO 101 + X, 100-Y : 
REM Circle # I 

50 PLOT 147+X, 100+Y: DRAWTO 150 + X, 100-Y: 
REM Circle # 2 

Changing the slope of the cross-hatching by a 
single horizontal point will add or remove one 
band o f color. Increment the DRA WTO's by one 
horizontal poin t, and see what happens: 

40 PLOT9S +X, 100+Y: DRAWTO 102+X, 100-Y: 
REM Circle # I 

50 PLOT 147 +X, 100+ Y : DRAWTO lSI + X, 100-Y: 
REM Circle # 2 

Although the quirk that provides us wi th the 
extra colors seems somewhat magical, the reason 
for the varied solid colors is not. Remember that 
the "colored -in" a reas are reall y comprised of 
finely separated, vertical lines. To better see what 
is happening, spread those lines out in to a large 
grid for easie r inspectio n: 

10 GRAPHICS S : COLOR I 
20 FORX = IOTO 160 STEP 15 
30 PLOT X, I : DRAWTO X, 160 
40 PLOTI,X:DRAWTOI60,X 
50 NEXTX 

T his isolates your th ree colors. The even col­
umn vertical lines a re o ne colo r. Odd column 
vertical lines are a second color. Horizontal lines 
are the third color. (The background is the fourth , 
and the border is the fifth ). 

Line 20 controls the colors. T ry "FOR X = 10 
TO 160 STEP 14" and try "FOR X = 9 TO 160 
STEP 14". 



CALL TOLL FREE

800424-2738

Save $$ on Popular

Programs for Atari
LIMITED TIME OFFER

TUMBLEBUG

PROGRflm
/TORE

CROSSFIRE

By Bob Bishop from DalaSoft

Travelling through an Egyptian maze, you

gather precious Tanna leaves while avoiding

the wandering beetles. The exciting element

is in the Hi-Res magnification of each area as

you proqress through the arcade maie.

qBK disk...S2K95 ^^JgOfy

THRU JULY 1 ONLY: pay just S23.96

The aliens have taken over the city and

everyone left peacibly — except you. You are

surrounded by the laser firing hordes. In this

exciting arcade game your chances of survival

are slim, but you can make it — if you don't

get caught in the crossfire!

4BK disk

THRU JULY 1 ONLY : pay just S23.96

From Broderbund

As you climb the building, little apples chase

you about. You must dig a hole in his path,

wait for him to drop in, then bash him over

the head with your shovel before he crawls

out and gets you! The action is frenzied, and

just when you think it's under control, ad

vanced monsters come to get you! Colorful

and fun.

48K dlsk.

NOW THRU JULY 1 ONLY: pay just $23.96

DNIEPER

RIVER

LINE

PASCAL

By Bob Bishop from DataSoft

It's like a jigsaw puzzle for Ruble's Cube

lovers! Using Hi-Res drawings, the program

divides the screen into small blocks. The

blocks are then scrambled and you try to re

construct the picture. Challenging E fun)

1BK disk. . . S29.95

VOYAGER I
Pi ' i1

r

I

i

1

It

m

From Avalon Hill

It's 1943 and your German troops are duo in

along the Dnieper River. Theb rumble of dis

tant artillery fire reinforces your suspicions:

the Russians are coming! This WWII simulation

is fought using the colorful map, playing

pieces and your computer. Can you hold the

line?

48K tape... $25. 00 18K disk... S30.00

EASTERN FRONT
By Chris Crawford from APE

A map-based simulation of Operation Barbossa,

the german invasion of Russia. A complex and

accurate war game, EASTERN FRONT pits

you, as German Commander, against Ihe ter

rain, the weather, and the Russian forces^

Good use of colorful graphics and sound, and

well written documentation make (his game a

winner!

16K tapeor 32K disk.. .$29.95

ATARI PASCAL LANGUAGE SYSTEM

From Atari Program Exchange (APX)

Atari has long promised the release of Pascal.

This version has all the major features of this

structured language although it is not com

pletely compatible with standard UCSD Pas

cal. Apparently Atari has released this pro

gram through APX because it " is seriously

restricted owing to memory limitations and

diskette capacity and performance." The user

manual is good for advanced Pascal program

mers. Requires two disk drives and a text

editor.

«8K 2-disk drives $19.95

Atari Program-Text Editor... $39. 9S

From Avalc.n Hill

A graphic science fiction game that puts you

or. board a spaceship infested with killer

robots! Your job is to clear the four level, 114

location ship of the robots and arm it lo self-

-desti-uct. The high speed graphics are

represented in a 3-D perspective that repre

sents your eye's view. Instant switching to

floor plan maps aids your movement. The
action is fast and furious!

32K tape...$20.00 i|8K disk. .. $25.00

Visit our other stores: Seven Corners

I7-—- -*v

MONEY

MANAGER
By Andrew Bartorillo from Acorn

This financial management tool can assist you

in budgeting, tax deductions and checkbook

balancing. Stores up to 130 entries per month

(more with additional disk drives) with as

many as 99 user-defined categories. One of

the most practical home-oriented programs

available.

32K disk...$39.95

Center- Fads Church,VA & W. Bell Plaza

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 learn more about gen

eral programming, too.

Part i: Learning Through Games. Part II:

Games for the Atari. Part III: The Atari

Special. Plus seven appendices.

Paperback...$11.95

ATARI ASSEMBLER
By Don 6 kurt Inman

While the ATARI ASSEMBLER CARTRIDGE

comes with an operating manual, it assumes

that you already know assembly language, if

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 programing in clear, easy steps. In

cludes full listing and description of 6502

mnemonics and addressing modes.

Paperback...$12.95

6600 Security Blvd.* Baltimore, MD

TO ORDER CALL TOLL FREE 800 424-2738

MAIL ORDERS: Send check or MO. for total pur

chase price, plus $1.00 postage & handling. DC,

MD 8c VA: odd sales tax. Charge cards: include

all embossed information on the card.

■ET9B2. The Program Slore. inc. Puces Subject 10 Change

THE PROGRAM STORE
4200 Wisconsin Avenue NW, Dept.U206Box 9609

Washington, D.C. 20016

CALL TOLL FREE 
800424 ·2738 

Save $$ on Popular 
Programs for Atari 

LIMITED TIME OFFER 

TUMBLEBUG 

By Bob Bishop from OataSo(t 
Travelling through an Egyp t ian maze. you 
gather precious Tanna leaves whi le avoiding 
the wandering beetles. The exciting e lement 
is in the Hi - Res magnification of each area as 
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"8K di5k ... ~S <S~ 2.0"10 

THRU JULY 1 ONLY : pay just $23.96 
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It's like iI jigsaw punic for Ruble's Cube 
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divides the screen into small blocks. The 
blocks are then scrambled and you try to re­
construct the picture. Challenging t fun! 

IjSK disk .•. S29 .95 
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From Avalcn Hili 
A graphic science Oct Ion game that puts you 
on board a spaceship infested with killer 
robots! Your job is to clear the four level, \III; 
location ship of the robots and arm it to self­
- destruct. The high speed graphics are 
represented in a 3- D perspective that repre­
sents you r eye' s vicw. Instant switching to 
Ooor p lan maps aids your movement . The 
actIon is fast and fu r ious! 

The aliens ha ve taken over the city and 
everyone left peacibly -- except you. You are 
su r rounded by the laser fir ing hordes. In this 
exciting arcade game your chances of s urvival 
are s lim. but you can make it -- if you don't 
get caug ht in the crossfire! 

!18K disk ... 5'~ S~ 20 ~'" ;7"'- _ _ 

THRU JULY I ONL Y : pay jus t 523.96 

DNIEPER 
RIVER 
LINE 

From Avalon Hill 
It's 19113 and your German t roops are d ug In 
along the Dnieper River. Theb rumble of dis­
tant artillery fire reinforces your suspicions: 
t he Russians are coming! T his IYWI I simula t ion 
is fought using the colorful map. playing 
pieces and your computer. Can you hold the 
\ine? 
"SK tape . .. 525.00 · IISKdisk ... S30. 00 

EASTERN FRONT 
By Chris Crawford from APE 
A map-based simulation of Operation Barbossa . 
the german invasion of Russia. A complex and 
accurate war game. EASTERN FRONT pits 
you . as German Commander. against Ihe ter­
rain. the weather. and the Russian forces : 
Good u se o f colorful g rap hics and sound . and 
well written documentat ion make this game a 
winner! 

16K tapeor 32K disk ... 529.95 

, MONEY 
MANAGER 

By Andrew Bartorillo from Acorn 
This financial management tool can assist you 
in budgeting. tax deductions and checkbook 
balancing. Stores up to 130 entries per month 
(mare with additional disk drives) with as 
many as 99 user-defi ned categories. One of 
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._. . _ 0 II" .... 0,_. ·,." .. "" 

From 8roderbund 
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When two adjacent lines touch each other

("FOR X= ... STEP 1"), the two colors blend into

the official color for Graphics Mode 8. Another

way to look at it is that there are no longer separate

lines when they touch, but rather a solid field of

pixels.

The Alternating Color Phenomena

The beach ball display, with its alternating bands

of color, takes advantage of the fact that, with a

pixel matrix, one cannot draw nearly vertical pure

diagonal lines. Instead a series of shorter vertical

lines are drawn, as shown below:

As Programmed:

(103,0)

As Actually drawn:

(103,0)

(101,50) (101,50)

You can see that the three vertical line segments

are drawn on odd, even, and odd columns, respec

tively, thus alternating colors.

Why Multiple Colors

The horizontal resolution limit of a television set is

about 160 unique points. This is because on any

one line of the television tube surface there are 160

sets of phosphor points which emit light when

struck by the scanning electron beam. Each set

actually contains three separate phosphor points —

one that glows blue when struck, one that glows

green, and one that glows red. Combinations of

these dots in various intensities creates the myriad

of colors available.

Atari, in order to provide finer resolutions

than 160 bytes across, plots 320 points across the

screen — two for each set of color dots. (This is

referred to as a half color cycle, or a half color clock.)

Thus, even-column points will turn on the left

portion of the three color phosphors, and odd-

column points will turn on the right portion, pro

ducing alternating colors. The effect is referred to

as artifacting.

Diagonal Lines

Diagonal lines, ranging from vertical to almost 45

degrees, contain vertical components, and are

therefore subject to the artifacting effects described

above. However, when these lines are drawn on

top of a "...STEP 2" solid colored field (such is

demonstrated in the above programs), much of the

spurious color effect is minimized, so that the

"official" color for Graphics Mode 8 will be seen. If

the background is dark, a medium intensity line

will appear light (whitish). If the background is

bright, a medium intensity line will appear dark

(often a rich chocolate brown).

The bold splashes of multiple solid colored

shapes can thus be combined with the more delicate

effects of intersecting diagonal lines, as in the

following demonstration program:

10 GRAPHICS 8 : COLOR 1

20 SETCOLOR 4, 15, 10 : SETCOLOR 2, 0,15

30 FOR A = 20 TO 140 STEP 2
40 IF A= 100 THEN A= 101

50 PLOT 65,20 : DRAWTO A, 1 : DRAWTO A,A :

DRAWTOA+ 30,70

60 DRAWTO 65,A: DRAWTO 30,A + 40:

DRAWTO 65,20

70 NEXT A

80 FOR I = 1 TO 350 : NEXT I

90 FOR COLOR = 0 TO 15

100 SETCOLOR 2, COLOR, 5 : SETCOLOR 4,

15-COLOR, 10

110 FOR 1=1 TO 350: NEXT I

120 NEXT COLOR

Moire Patterns

No discussion of multiple colors would be complete

without mentioning color moire patterns. There

are two types of moire patterns. One type is the

secondary pattern produced by the intersection of

diagonal lines, such as is illustrated by DEMO

Program 2, above. This type is not dependent on

color for its effect. The second type is the subtle

and delicate designs produced by shifts in color

along diagonal lines. This type is dependent on the

artifacting effect, and is illustrated in the following

program:

10 GRAPHICS 8 : COLOR 1

20 FORA = 0TO319STEP3

30 PLOT 0,159 : DRAWTO A, 0

40 PLOT 319, 0: DRAWTO 3I9-A, 159

50 NEXT A

Notice that the pattern is whitest in the center,

where the lines are not as steeply sloped, and also

toward the upper right and lower left corners,

where the lines are closest together. In addition to

the white and the two artifacted colors, you may

notice a fourth and fifth color along the top and

bottom sections of the pattern. These extra colors

are formed by a visual blending of the two artifacted

colors. It is caused by the fact that the alternating

colored areas are so close together that the eye

has difficulty resolving them (a trick used by the

Impressionists).

You can combine the various effects discussed

in this article. Experiment with different color and

intensity combinations. Blend in some dynamic

color changes. You have a palette that any artist

would envy. ©
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When two adjacent lines touch each other 
("FOR X= ... STEP I"), the two colors blend into 
the official color for Graphics Mode 8. Another 
way to look at it is that there are no longer separate 
lines when they touch, but rather a solid fi eld of 
pixels . 

The AlternatIng Color Phenomena 
The beach ball display, with its alternating bands 
of color, takes advantage of the fac t that, with a 
pixel matrix, one cannot draw nea rly vertica l pure 
diagonal lines. Instead a series of shorter vertical 
lines are drawn, as shown below: 

As Programmed: 

(\03,0) 

(101,50) 

As Actually drawn: 

(103,0) 

(101,50) 

You can see that the three ve rtica l line segments 
are drawn on odd, even, and odd columns, respec­
tively, thus alternating colors . 

Why MultIple Colors · 
The horizonta l resolution limit of a television set is 
about 160 unique points. This is because on any 
one line of the television tube surface there are 160 
sets of phosphor points which emit light when 
struck by the scanning electron beam . Each se t 
actually contains three separate phosphor points­
one that glows blue when struck, one that glows 
green, and one that glows red. Combinations o f 
these dots in various intensities creates the myriad 
of colo rs available. 

Atari, in order to provide finer resolutions 
than 160 bytes across , plots 320 points across the 
screen - two for each set of color dots. (This is 
referred to as a ha.lf COlOT c)'Cle, or a half color clod,-) 
Thus, even-column points will turn on the left 
portion of the three color phosphors, and odd­
column poin ts will turn on the right portion , pro­
ducing alternating colors. The effect is referred to 
as artifacting. 

DIagonal Lines 
Diagonal lines, ranging from vertical to almost 45 
degrees, contain vertical compo nents, and are 
therefore subject to the arti facting e ffects described 
above. However, when these lines are drawn on 
top of a " ... STEP 2" solid colored field (such is 
demonstrated in the above programs), much of the 
spurious color effect is minimized , so that the 

"officia l" color fo r Graphics Mode 8 will be seen. If 
the background is dark, a medium intensity line 
will appear ligh t (whitish). If the background is 
bright, a medium intensity line will appear dark 
(often a rich chocolate brown ). 

The bold splashes of multiple solid colored 
shapes can thus be combined with the more delicate 
effects o f intersecting diagonal lines, as in the 
following demonstration program: 

10 GRAPHICS 8 : COLOR I 
20 SETCOLOR 4, IS, 10: SETCOLOR 2, 0, IS 
30 FORA=20TO 140 STEP 2 
40 IF A = 100 THEN A= 101 
50 PLOT 65,20 : DRA WTO A,I : DRA WTO A,A : 

DRAWTO A+30,70 
60 DRAWTO 65,A : DRAWTO 30,A +40: 

DRA WTO 65,20 
70 NEXT A 
80 FOR 1= I TO 350: NEXT I 
90 FORCOLOR=OTO 15 

100 SETCOLOR 2, COLOR, 5 : SETCOLOR 4, 
IS-COLOR, \0 

110 FOR 1= I TO 350 , NEXT I 
120 NEXT COLOR 

MoIre Patterns 
No discussion of multiple colors would be complete 
without mentioning co lor moire patterns. T here 
are two types of moire patterns. One ty pe is the 
secondary pattern produced by the in tersection of 
diagonal lines, such as is illustrated by DEMO 
Program 2, above. T his type is not dependent on 
color fo r its effect. T he second type is the subtle 
and delicate designs produced by shifts in color 
along diagonal lines. T his lype is dependent on the 
artifacting effect, and is illustrated in the following 
program : 

10 GRAPHICS 8 : COLOR I 
20 FORA=OT0319STEP3 
30 PLOT 0,159: DRA WTO A, 0 
40 PLOT·319, 0: DRAWTO 319-A, 159 
50 NEXT A 

Notice that the pattern is whitest in the center, 
whe re the lines are not as steeply sloped, and also 
toward the upper right and lower left co rners, 
where the lines a re closest together. In addition to 
the white and the two artifacted colo rs, you may 
notice a fo urth and fifth color along the to p and 
bottom sections of the pattern. These extra colors 
are formed by a visual blending of the two artifacted 
colors. I t is caused by the fact that the alternating 
colored areas are so close togethe r that the eye 
has difficulty resolving them (a trick used by the 
Impressionists). 

You can combine the various effects discussed 
in this article . Experiment with different colo r and 
intensity combinations. Blend in some d ynamic 
color changes. Yo u have a palette that any artist 
would envy. © 
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Using Atari Joysticks

With Your VIC

Christopher J. Flynn

HerndoaVA

Description

What is the most inexpensive peripheral that you

can buy for your VIC? A color television? Certainly

not. Memory expansion? Probably not. No, ajoys

tick. What? You mean one of those gadgets for

playing games? That's right!

Perhaps you didn't realize it, but your VIC can

use the very same joysticks that are found on the

Atari and Sears video games. Absolutely no hard

ware modifications are needed at all. Best of all,

your local Sears store will sell you a joystick for

about ten dollars. How about that! It may turn out,

however that the Commodore joystick will differ

from the Atari joystick in subtle ways.

Here we will concentrate on showing you how-

to use an Atari or Sears joystick. Since the VIC

joysticks are not available yet (as of this writing),

anything we might say about them would only be

speculation. So we won't deal too much with what

might be.

To give you an idea of the capabilities of the

joystick, we've included a demonstration program

called Doodle. It's a fast-paced game in full sound

and color designed for drawing patterns witii the

joystick. Your kids will love it - if they can get it

away from you.

Before we get into the details, an acknowl

edgement is due. (Creative Software of California

deserves credit for pointing out to me that Atari

joysticks are usable on the VIC.)

How We Do It

Figures 1 and 2 compare the VIC joystick socket

with the Atari's. The similarities are striking. (Ac

tually, if we ever need to, the Atari joystick can be

quite easily rewired. If you take one apart, you'll

find that the wires are connected with solderless

terminals.)

So let's go with thejoystick the way it is. We

need to do a little exploratory surgery first. Since

I've already done this, please just follow- my de

scription. You don't need to do this to your VIC.

First we gently open up VIC's case. Armed with

om trusty ohmmeter, we trace the joystick connec

tions. We assume that they must reach the 6522

VIA I/O chips. So that's where we start looking.

Voila! Tracing all the connections, we find that the

joystick switches do indeed go to the 6522s.

Finally, we determine that the joystick is con

nected as follows:

6522 #1

PB7 PB6 PB5 PB4 PB3 PB2 PB1 PBO

6522 #2 ? ? F W S N ? ?

PA7 PA6 PAS PA4 PA3 PA2 PA 1 PAO

E, W, S, and N represent the four compass direc

tions. F represents the fire button. We won't be

concerned with the fire button in this article.

How do we use this information in a program?

W'hat we generally have to do is read each I/O port

and test the appropriate bits. Then our program

can take any action needed. And there are some

complications. Don't forget that the 6522 has data

direction registers which program each bit for an

input or output operation. Also, the signals from

the joystick are in what is called an "active low"

state. That is, if the joystick is pointing, say, north,

the north bit will be low or zero. The other three

directions will be high or ones.

That probably sounds a lot harder than it is.

We can actually use BASIC to obtain the joystick

readings pretty easily. The BASIC statements shown

here are the key to usingjoysticks on the VIC.

POKE 37154,127

VI = PEEK(37152) AND 128

V2 = PEEK{37151) AND 28

POKE 37154,255

JS = Vl/16 + V2/4

JS = (NOTJS) AND 15

These statements read the I/O ports and manipulate

the bits. We end up with a bit configuration like

this:

OOOOEWSN

The least significant four bits in the variable JS

thus correspond to the fourjoystick switches. Nor

mally, this would mean that JS could range in value

from 0 to 15. In practice, JS will take on values

from 0 to 10. This is because some bit patterns just

aren't possible. With a properly functioning joys

tick, you can't press the north and south switches at

the same time, for example.
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Using Atari Joysticks 
With Your VIC 

Christopher J Flynn 
Herndon. VA 

Description 
What is the most inexpensive peripheral that you 
can buy for your VIC' A color telev ision ' Certa inly 
not. Memory expansion? Probably not. ' 0 , ajoys­
tick. What' You mean one of those gadgets for 
playing games' That's right! 

Perhaps you didn't realize it, but your V IC can 
use the very same joys ticks that are found on the 
Atari and Sears video games. Absolutely no ha rd­
wa re modifications are needed at a ll. Best of all , 
yo ur local Sears store will sell you a joystick for 
about ten dollars. How about that! It may turn out, 
however that the Commodore joystick will differ 
from the Atari joystick in subtle ways. 

Here we will concentrate o n showing you how 
to use an Atari or Sears joystick. Since the V I C 
joysticks are not ava ilable yet (as of this writing) , 
an ything we might say about them would only be 
speculation. So we won't dea l too much with what 
might be. 

To give yo u an idea of the capabilities of the 
joystick, we've included a demonstration program 
ca ll ed Doodle. It's a fast-paced game in full sound 
and color designed for drawing pallerns with the 
joystick. Your kids wi ll love it- if they can get it 
away from YO LI . 

Before we get in to the details , an acknowl­
edgement is due. (Creati ve Software of California 
deserves credit for pointing out to me that Alari 
joysticks are usabre on the VIC.) 

How We Do It 
Figures I and 2 compare the VICjoystick socket 
with the Atari·s. T he simi lariti es a re striking. (Ac­
tually, if we ever need to, the Atarijoystick can be 
quite easil y rewired. If you take one apart, yo u'll 
find that the wires are connected with solderless 
terminals.) 

So let's go with the joystick the way it is. We 
need to do a lillie explorato ry surgery first. Since 
I've a lready done this, please just fo llow my de­
scn pllon. You don't need to do th is to'your VIC. 
First we gentl y o pen up VIC's case. Armed with 
our trusty ohmmete r, we trace the joystick connec­
lions. We assume that they must reach the 6522 
VIA 110 chips. So that's where we sta rt looking. 

Voila! Tracing all the connections, we find that the 
joy tick switches do indeed go to the 6522s. 

Finally, we determine that the joystick is con­
nected as follows: 

6522#1 E 
PB 7 PB6 PBS PB4 PB3 PB2 PB I PBO 

6522 #2 F w 5 N ? 
PA7 PA6 PAS PA4 PA3 PA2 PAl PAO 

E, W, 5, and N represent the four compass direc­
tions. F represents the fire bunon. We wo n't be 
concerned with the fire button in this article. 

How do we use lhis info rmation in a program ? 
What we gene rally have to do is read each I/O po rt 
and test the appropriate bits. Then our program 
can take any action needed. And there are some 
complicatio ns. Don't forget that the 6522 has data 
direction registers which program each bit for an 
input or output operation. Also, the signals from 
the joystick are in what is called an "active low" 
state. That is, if the joystick is pointing, say, north , 
the north bit will be low or zero. The other three 
directions will be high or o nes. 

T hat probably sounds a lot harder than it is. 
We can actuall y use BAS IC to obtain thejoystick 
readings pretty easily. The BASIC statements shown 
here a re the key to usingjoysticks on the VIC. 

POKE 37154,127 
VI = PEEK(37 152) AND 128 
V2 = PEEK(37151) AND 28 
POKE 37154,255 
jS = VI / 16 + V2/4 
jS = (NOT jS) AND 15 

These statements read the 110 ports and manipulate 
the bits. We end up with a bit configuration like 
this: 

o 0 0 0 E W S N 

T he leas t significant fo ur bits in the variable jS 
thus correspo nd to the fourjoystick switches. Nor­
mall y, this would mean that jS could range in value 
from 0 to 15 . In practice, jS will take on va lues 
from 0 to 10. This is because some bit patternsjust 
ar en't possible. With a properly Functioning joys­
lick, you can't press the north and south swi tches at 
the same time, for example. 
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The following table shows the values that JS

will assume for each of the valid joystick positions.

Direction

Neutral

N

S

Can't occur

W

NW

SW

Can't occur

E

NW

SE

JS Value

0

1

2

3

4

5

6

7

8

9

10

Delta X

0

0

0

0

-1

-1

-1

0

1

1

1

Delta Y

0

-I

1

0

0

-1

1

0

0

-1

1

Note that JS is 0 in the neutral position. This gives

US a handy way to test for joystick movement.

Delta X and Delta Y are variables which will

help us if we're trying to move an object around

the screen. Suppose we're using an X and Y coor

dinate system like this:

X

0 I 2 3 4 5 ... 21

1

2

Y 3

4

22

Y represents a row number and X represents a

position within a row. When thejoystick moves, we

want to update the values of X and Y so they indicate

the new position. We can do this again easily in

BASIC:

X=X + DX(JS)

Y = Y + DY(JS)

DX and DY are arrays where we've saved the list of

values for Delta X and Delta Y.

An example will show how this works. Let us

assume that we have an object at X = 7 and Y = 5.

We test the joystick and determine that it has moved.

Let's assume that it's pointing north. From our

table, we know that JS will contain 1. So, the new

positions of X and Y will be:

X = 7 + DX(1)

Y = 5 + DY(1) or

X = 7

Y = 4

Thus, our object is moved up one line closer to the

top of the screen. There was no forward or back

ward horizontal change.

One last detail we need to think about is how

to convert X and Y into something VIC under

stands. As you know, we can POKE things into

VIC's screen memory. But we need a memory

location for that. Again, BASIC helps us out:

P = 22* Y + X

That little formula will convert valid X and Y values
into a number ranging from 0 to 505. Next, we

must add P to the screen and color memory starting
locations:

POKE 7680+ P, code

POKE 38400+ P, color

Use any screen code and color that you wish.

Doodling

We've covered joysticks pretty quickly; we've only

discussed the highlights. There are many other

details involved. The best way to pick these up is to

study Program 1 and to enjoy the Doodle game.

Doodle is a lot of fun to play. The object is just

to enjoy yourself. When you start Doodle, it will

display instructions on how to use the special func
tion keys.

Key Message Description

fl TO QUIT Ends the game.

f3 MOVE CURSOR The cursor moves, but does draw a line.

Erases any objects that it crosses.

f5 DRAW LINE The cursor moves and draws a line.

f7 CLEAR SCREEN The screen is cleared and the cursor is

centered. VIC is ready to doodle again.

You may press any key at any time while

doodling. For interesting effects, alternate the £3

and 15 keys. By doing this properly, you can enclose

a figure within another figure without any inter

secting lines.

Comparison Of VIC And Atari Joystick Sockets
(as viewed from the outside)

Figure 1: VIC Joystick Socket
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\
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2

3

4

5

1 2 3

0 0 0

i 0 0 >
\6 7 :

JOY

JOY

JOY

JOY

4

0
) 0

i 9

0

1

2

3

POTY

Figure 2

5 /
0/
/

6

7

8

9

LIGHT PEN

+ 5V

GROUND

POTX

; Atari Joystick Socket

12 3 4
,00000,

0 0 0 0

16 7 89

1 NORTH

2 SOUTH

3 WEST

4 EAST

5 NO CONNECTION

6 FIRE BUTTON

7 NO CONNECTION

8 GROUND

9 NO CONNECTION
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The following table shows the values thatJS 
will assume for each of the valid joystick positions. 

Direclion IS Value Delta X DeltaY 

Neutral 0 0 0 
N I 0 -I 
S 2 0 1 

Can't occur 3 0 0 
W 4 -I 0 
NW 5 -I -I 

SW 6 -I I 
Can'loccur 7 0 0 

E 8 0 
NW 9 -I 
SE 10 I 

Tote thatJS is 0 in the neutral position. Th is gives 
us a handy way to test for joystick movement . 

Delta X and Delta Yare va riables which wi ll 
help us if we're trying to move an object around 
the screen. Suppose we're using an X and Y coor­
dinate system like this: 

x 
0 I 2 3 4 5 ... 21 
1 
2 

Y 3 
4 

22 

Y represents a row number and X re presents a 
position within a row. When the joystick moves , we 
wa nt to update the values of X and Y so they indicate 
the new position. We can do this again easi ly in 
BAS IC: 

X=X+DXUS) 
Y=Y+DYUS) 

DX and DY are arrays where we've saved the list of 
va lues for Delta X and Delta Y. 

An example wi ll show how this works. Let us 
ass ume that we have an object at X = 7 and Y = 5. 
We test the joystick and determine that it has moved . 
Let's assume that it's pointing north". From our 
table, we know thatJS will contain I. So, the new 
positions of X and Y will be: 

X=7+DX(I ) 
Y=5+DY( I) or 

X=7 
Y=4 

Thus, our object is moved up one line closer to the 
top of the screen. There was no forward or back­
ward horizontal change. 

One last deta il we need to think about is how 
to conve rt X and Y in to something VIC under­
stands. As you know, we can POKE things in to 
VIC's screen tnenlory . But we need a 1l1emory 
location for that. Again , BASIC helps us out: 

P=22 * Y+X 

That little formula will convert valid X and Y values 
into a number ranging from 0 to 505. Next, we 
must add P to the sc reen and color memory sta rting 
locations: 

POKE 7680 + P, code 
POKE 38400+ P , color 

Use any screen code and color that yo u wish. 

Doodling 
We've covered joysticks pretty quickl y; we've on ly 
discussed the highlights. There are many othe r 
details involved. The best way to pick these up is to 
stud y Program I and to enjoy the Doodle game. 

Doodle is a lot of fun to play. The object is just 
to enjoy yo urself. When you start Doodle, it wi ll 
display instructions on how to use the special func­
tio n keys. 

Ker Message 

fI TO QUIT 
f3 MOVE CURSOR 

f5 DRAW LINE 
f7 CLEAR SCREEN 

Description 

Ends the game. 

The cursor moves, but does draw a line. 
Erases any objec ts thaC it crosses. 

The c ursor moves and draws a line. 

The screen is cleared and th ecUTSOT is 
cente r-ed. VIC is ready to doodle again. 

You may press any key at any time while 
doodling. For inte resting effects, alternate the [3 

and f5 keys. By doing this properly, you can enclose 
a figure within another figure without any inter­
secting lines. 

Comparison Of VIC And Atari Joystick Socke ts 
(as Viewed from the outside) 

Figure I: VIC Joystick Socket 

I JOY 0 
2 JOY I 
3 JOY 2 
4 JOY 3 
5 POTY 

6 LIGHT PEN 
7 +5V 
8 G ROUND 
9 POTX 

Figure 2: AtariJoystick Socke t 

I NORTH 
2 SOUTH 
3 WEST 
4 EAST 
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6 FIRE BUTTON 
7 NOCONNECTION 
8 GROUND 
9 NOCONNECTION 
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Vixel Volume One

Fire
Fly a water-dropping helicopter, and try to put out the high-rise fire before it spreads.

Draw
Be an artist! This high-resolution drawing program makes it easy to create pictures on

the screen, and then save them on tape.

Race
Race the computer, head-on! Simple but lots of fun.

Vixel Volume Two

Superfont
Design programmable characters on your VIC-20 with this easy-to-use program.

Especially useful when creating animations, since you can edit four characters at once

as a 2 x 2 block. SUPERFONT creates DATA statements after you have finished design

ing the characters.

Safari
You are a photographer on an African Safari in this great game. The jungle animals run

past as you try to snap their pictures. An excellent example of how to use large blocks

of programmable characters on the VIC to create animation effects.

Quix
How good is your memory? QUIX presents patterns of color and sound that gradually

get longer and harder to remember.

The programs Fire, Draw and Race are available on VIXEL Volume One for only $12.95.

The programs Superfont, Safari andQuix are available on VIXEL Volume Two which is

also $12.95. Both Vixel #1 and Vixel #2 work with the standard 5K VIC-20. Foreign

orders add $3.50 for shipping. CA residents add 6% tax. VISA and MasterCard wel

come. Please add $1.00 shipping for credit card orders.

VIXEL is a trademark of The Code Works.

VIC-20 is a trademark of Commodore Business Machines.
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Vixel Volume One 

Fire 
Fly a water-dropping helicopter, and try to put out the high-rise fire before it spreads. 

Draw 
Be an artist! This high-resolution drawing program makes it easy to create pictures on 
the screen, and then save them on tape. 

Race 
Race the computer, head-on! Simple but lots of fun. 

Vixel Volume Two 

Superfont 
Design programmable characters on your VIC-20 with this easy-to-use program. 
Especially useful when creating animations, since you can edit four characters at once 
as a 2 x 2 block. SUPER FONT creates DATA statements after you have finished design­
ing the characters. 

Safari 
You are a photographer on an African Safari in this great game. The jungle animals run 
past as you try to snap their pictures. An excellent example of how to use large blocks 
of programmable characters on the VIC to create animation effects. 

Quix 
How good is your memory? QUIX presents patterns of color and sound that gradually 
get longer and harder to remember. 

The programs Fire, Draw and Race are available on VIXEL Volume One for only $12.95. 
The programs Superfont, Safari and Quix are available on VIXEL Volume Two which is 
also $12.95. Both Vixel #1 and Vixel #2 work with the standard 51( VIC-20. Foreign 
orders add $3.50 for shipping. CA residents add 6 % tax. VISA and MasterCard wel­
come. Please add $1.00 shipping for credit card orders. 
VIXEL Is a trademark of The Code Wo"'s. 
VlC-20 Is a trademark 01 Commodore Businesl Machines. 
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380

400
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420
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440

450

460

500

510

520

530

600
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620

630

640

650

700

710

720

730
1 A C\

800

810

820

830

2000

2010

2020

2030

2040

2050

2060

2070

2080

2090

2100

2110

2120

REM VIC-20 DOODLE

REM .BEGIN

GOSUB 30000

REM DOODLE

GOSUB 2000

IF F1=0 THEN 230

REM .END

GOSUB 34000

END

REM READ JOYSTICK AND K.B. (***

ATARI JOYSTICK***)

POKE DD,127

V1=PEEK(R1)AND128

V2=PEEK(R2)AND28

POKEDD,255

JS=Vl/16+V2/4

JS=(NOT JS) AND15

GET A$:IF A$<>"" THEN GOSUB 400

RETURN

REM SERVICE K.P.

A=ASC(A$)

IF A=133 THEN Fl=l

IF A=134 THEN CH=32

IF A=135 THEN CH=32+128

IF A=136 THEN GOSUB 32000

RETURN

REM CHOOSE COLOR

CL=INT(RND(1)*8)

IF CL=1 THEN 510

RETURN

REM VERIFY X&Y

IF X<0 THEN X=0

IF X>21 THEN X=21

IF Y<0 THEN Y=0

IF Y>22 THEN Y=22

RETURN

REM X&Y TO ADDR

P=22*Y+X

POKE VA+P,BT

POKE CA+P,CL

CFTIIBMr\Ci 1 U r\iN

REM SET NOISE AND VOLUME

POKE VL,(3+INT(RND(l)*6))

POKE S3, (128 + INT(RND(1) *110) )

RETURN

REM DOODLE

TL=TI+60*2.5

GOSUB 300:REM POLL JOYSTICK

IF Fl THEN RETURN

IF JSO0 THEN 2070

IF TKTL THEN 2020

GOSUB 800:GOTO 2010

POKE VL,15:POKE S3,220

FOR Z=l TO 100:NEXT

POKE S3,0:GOSUB 800

REM CLEAR OR FILL CURSOR SPOT

BT=CH

GOSUB 500:REM GET COLOR

2130

2140

2150

2160

2170

2180

2190

2200

2210

30000

30010

30020

30030

30040

30050

30080

30090

30100

30110

30120

30130

30140

30150

30160

30170

30180

30190

30200

30210

30220

30225

30230

GOSUB 700:REM STORE BT

REM NEW CURSOR POSITION

X=X+DX(JS)

Y = Y+DY (JS)

GOSUB 600:REM CHECK X&Y

REM SET CURSOR

BT=CS:CL=0

GOSUB 700:REM STORE BT

RETURN

REM .BEGIN

PRINT CHR$(147);

PRINT SPC(8);"VIC-20"

PRINT

PRINT SPC(5);"D 0 0 D L E"

PRINT:PRINT CHR${158)

PRINT CHR$(31):PRINT

PRINT "PRESS:":PRINT

PRINT "Fl- TO QUIT"

PRINT "F3- MOVE CURSOR"

PRINT "F5- DRAW LINE"

PRINT "F7- CLEAR SCREEN"

PRINT:PRINT

PRINT"ATARI/SEARS JOYSTICK"

PRINT"PLUGGED IN ?"

REM VARIABLES

REM JOYSTICK

DD=37154:R1=37152:R2=37151

REM VIDEO AND SOUND

VA=768 0:CA=38400:BG=36879

VL=36878:S3=36876

CS=90:CH=32+128:Z=RND(-TI)

REM DELTA X, DELTA Y FOR JOYSTI

CK

30240

30250

30260

30270

30280

30290

30300

30310

30320

30330

30340

32000

32010

32020

32030

32040

34000

34010

34020

34030

34040

34050

34060

34070

DIM DX(10)rDY(10)

FOR 1=0 TO 10:READ DX(I):NEXT

FOR 1=0 TO 10:READ DY(I):NEXT

DATA 0,0,0,0,-1,-1,-1,0,1,1,1

DATA 0,-1,1,0,0,-1,1,0,0,-1,1

FOR Z=l TO 4000:NEXT

REM INITIAL CONFIGURATION

POKE BG,25:REM WH-WH

GOSUB 800:REM GET NOISE

GOSUB 32000:REM CLEAR

RETURN

REM CLEAR SCREEN

PRINT CHR$(147);

X=10:Y=10:BT=CS:CL=0

GOSUB 700

RETURN

REM.END

PRINT CHR$(147);

POKE BG,27

PRINT:PRINT

PRINT "SO LONG!"

PRINT:PRINT

POKE VL,0:POKE S3,0

RETURN

U

82 

100 REM VIC-20 DOODLE 
200 REM .BEGIN 
210 GOSUB 30000 
220 REM DOODLE 
230 GOSUB 2000 
240 IF F1=0 THEN 230 
250 REM .END 
260 GOSUB 34000 
270 END 
300 REM READ JOYSTICK AND K.B . (*** 

ATARI JOYSTICK***) 
310 POKE DD, 127 
320 V1 =PEEK(R1)AND128 
330 V2=PEEK(R2)AND28 
340 POKEDD,255 
350 JS=V1/16+V2/4 
360 JS=(N OT JS)AND15 
370 GET A$:IF A$C>"" THEN GOSUB 400 

380 RETURN 
400 REM SERVICE K.P. 
410 A=ASC(A$) 
420 IF A=133 THEN F1=1 
430 IF A=134 THEN CH=32 
440 IF A=135 THEN CH=32+128 
450 IF A=136 THEN GOS UB 32000 
460 RETURN 
500 REM CHOOSE COLOR 
510 CL=INT(RND(1)*8) 
520 IF CL=1 THEN 510 
530 RETURN 
600 REM VERIFY X&Y 
610 IF XC0 THEN X=0 
620 IF X>21 THE N X=2 1 
630 IF YC0 THEN Y=0 
640 IF Y>22 THEN Y=22 
650 RETURN 
700 REM X&Y TO ADDR 
710 P=22*Y+X 
720 POKE VA+P , BT 
730 POKE CA+P,CL 
740 RETURN 
800 REM SET NOISE AND VO LUME 
810 POKE VL , (3+INT(R ND( 1 )*6)) 
820 POKE S3, (128+INT(RND(1) *110)) ' 
830 RETURN 
2000 REM DOODLE 
2010 TL=TI+60*2.5 
2020 GOS UB 300:REM POLL JOYSTICK 
2030 IF F1 THEN RETURN 
2040 IF JSC>0 THEN 2070 
2050 IF TICTL THEN 2020 
2060 GOSUB 800:GOTO 2010 
2070 POKE VL,15:POKE S3 , 220 
2080 FOR 2=1 TO 100:NEXT 
2090 POKE S3,0:GOSUB 800 
2100 REM CLEAR OR FILL CURSOR SPOT 
2110 BT=C H 
2120 GOSUB 500:REM GET COLOR 

COMPUTlI 

2130 GOSUB 700:REM STORE BT 
2140 REM NEW CURSOR POSITION 
2150 X=X+DX (JS) 
2160 Y=Y+DY(JS) 
2170 GOSUB 600:REM CHECK X&Y 
2 180 REM SET CURSOR 
2190 BT=CS:CL=0 
2200 GOSUB 700:REM STORE BT 
2210 RETURN 
3 0000 REM . BEGIN 
30010 PRINT CHR$(147) ; 
30020 PRINT SPC(8);"VIC-20" 
3003 0 PRINT 
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30040 PRINT SPC(5);"D 0 0 D L E" 
30050 PRINT:PRINT CHR$(158) 
30080 PRINT CHR$(31) :PRINT 
30090 PRINT "PRESS:":PRINT 
30100 PRINT "F1- TO QU IT" 
30110 PRINT " F3 - MOVE CURSOR " 
30120 PRINT " F5- DRAW LINE" 
30130 PRINT "F7- CLEAR SCREEN" 
30140 PRINT:PRINT 
30150 PRINT"ATARI /S EARS JOYSTI CK " 
301 60 PRINT"PLUGGED IN 7" 
3017~ REM VARIABLES 
30180 REM JOYSTICK 
30190 DD=37154:R1=37152:R2=37151 
30200 REM VIDEO AND SOUND 
30210 VA=7680:CA=38~00:BG=36879 
30220 VL=36878 :S3=3687 6 
30225 CS=90:CH=32+128:2=RND(-TI) 
302 30 REM DELTA X, DELTA Y FOR JOYSTI 

CK 
30240 DIM DX(10),DY(10) 
30250 FOR 1=0 TO 10:READ DX(I) :NEXT 
30260 FOR 1=0 TO 10:READ DY(I):NEXT 
30270 DATA 0,0,0,0,-1,-1,-1,0,1,1,1 
30280 DATA 0 ,-1,1,0,0,-1,1,0,0,-1,1 
30290 FOR 2=1 TO 4000:NEXT 
30300 REM INITIAL CONFIGURATION 
3031 0 POKE BG,25:REM WH-WH 
30320 GOSUB 800:REM GET NOISE 
30330 GOSUB 32000:REM CLEAR 
30 340 RETURN 
32000 REM CLEAR SCREEN 
32010 PRINT CHR$(147) ; 
32020 X=1 0 :Y=1 0 : BT=CS : CL=0 
32030 GOSUB 700 
3 2040 RETURN 
34000 REM.END 
34010 PRINT CHR$(147); 
34020 POK E BG,27 
34030 PRINT:PRINT 
34040 PRINT "SO LONG!" 
34050 PRINT:PRINT 
34060 POKE VL , 0 :P OKE S3,0 
34070 RE TU RN 



HARD SOFTWARE TO BEAT

ANY 5 $42.00 : ANY 3 $27.00 : ANY 1 $9.95 : OUR CATALOG FREE!

SEARCH - Drive through a giant maze o( rooms encountering money bags, fuel tanks, ana moving oil slicks that

slide you back to start. Nobody neie has ever gotten all eighteen twgs but we're still at it and soon . . .

ALIEN PANIC - Chmb ladders, dig holes and drop aliens . . . Quickly"

KRAZY KONG - You have to climb to the top but this crazy monkey keeps idling barrels"

ViKMAN - Sweep up dots belore monsters mop you up.

QUIRK - Aicade (ype game where if you're not awake the flooi literally moves out from under your (eet.

Fortunately (oi the careful (and the Quick] the rewards roll into youi pocket.

RESCUE from NUFON - A Graphic Adventure game played with the keyboard. Some commands are. N.S.E.W. (or Oneclion. T for
transport, U and 0 (or the 5 floor elevatoi. Undei your watchful eye itheie ate ceilain undesueables m

these rooms] your guy finds and transpoits humans to safety. One pldyei aveiage 20 mm.

DODGE CARS - Fast fun on crowed (leeway. This colorful game keeps top 5 & compares against last 50.

INVASION - Protect energy pods from being stolen by enemy ships. Simple and challenging.

******* SPECIFY KEYBOARD OR JOYSTICK *******

miFRarn heft.
EXTENDED MEMORY & DISK GAMES

AVAILABLE BY TIME OF PRINTING

WRITE FOR NEW CATALOG

Also 32K Ktazy Kong for the ATARI

WRITE

nUFEKUP
P.O. BOX 156

SHADY COVE, OREGON 97539

OR CALL 503-878-2113

MASTERCARD - VISA - C.O.D.

VICware
By: HicroSpec Ltd.

DATA BASE MANAGER: Create, Add, Delete,

Change, Sort, Search, Print, Write, Read and

Browse are the commands available to you.

You can manage your own data base. 8-k

expansion required $17.95

HOHE INVENTORY MANAGER: Keep track of all

for insuranceyour household belongings

purposes- Allows you to add, delete, search,

sort, etc. Hill print totals and subtotals

while listing your complete inventory. $14.95

STOCK PORTFOLIO MANAGER: Mill categorize the

stocks you own and allow you to post both

earnings and current quotes. Tracks the last

six quotes and will graph the stocks

perfonance. Prints a conprehensive report

with subtotals by category along with

percentage and yield figures $17.95

Hany more programs available. Hrite for free

catalog.

VISA and MASTERCARD Accepted

VIC-20 GAMES
AVAILABLE NOW

These games and many morel Send 50c (refundable with order)

lor catalog and free program listing

MTJNCHMAID!

Who Is she—this

mysterious woman

who loves lo chomp

dots and chase

monsters around

her little maze? The

munchmaid, that's

who! A classic ac

tion game Requires

joystick and 3K ex

pansion cartridge.

$12.95

SKTJNG!

It's all here! The

snow, the trees, the

swoosh ol the skis,

and the big hill. Not

(or the lain! ol heart,

this game allows

you to choose the

length ol run you

would like and

rates you against

the top 50 scores of

the day. Specify

keyboard or joy

stick. 5K. $9.95

ITS A LIVING!

Simple, fast, and

run1 You are an as

sembly line worker

in a nuclear wea

pons fcctory. You

are in charge ol

lour conveyors full

ol live warheads.

Don't let one hit the

floor! Spectacular

Graphics! Specify

keyboard or joy

stick. 5K- $9.95

2905 Ports 0'Call Ct.

Piano Texas

(2H) 867-1333

75075

m- Send check or money

order to:

•■ Price includes Postage &

Handling.

T Foreign orders and COD's;

Please add S3.00.

••- Catalog is included with

order.

•w- Prices are subject to change without notice

VIC-20 is a registered trademark of Commodore Business Machines.

wunderware
P.O. Box 1287

Jacksonville, OR 97530

•• nUFEKDP FOR 
THE 

HARD SOFTWARE TO BEAT 

ANY 5 $42.00 : ANY 3 $27.00: ANY 1 $9.95 : OUR CATALOG FREE! 

SEARCH· Drive through a Ilant maze ol. ooms encountering money bags, lue l !.lnlts . and movmg orl slicks thaI 
slide yoo back to stall, Nobody hell! has ever golten all eigh teen bolgs - but we're s\rll al II and soon .. 

ALIEN PANIC - C lim b ladders, (III holes and drop aliens . . . QUIckly' 

KRAZY KONG· You have to climb to the top but 11'115 crazy monkey keeps loll ing ballels' ? 

VIKMAN - Sweep up dots before monsters mop you up. 

QUIRK - Arcade type game where I' you' re not awake Ihe Ii00r " ' elall), moves out trom under your leet. 
FOflunale !y lor the carelulland the QUick ) Ihe rewol!(IS l oll In \o your pocket. 

RESCUE rrom NUFON - A Graprlle Adventure game played Wi th the keyboard . Some commanllS are , N.S.E.W. lor Cluett ron, T lor 
Ir anspo. t , U and 0 10' the 5 11001 elevato. , Undel you. watchfu l eye \ tM le J. e ce.taln undUI .ea btes In 
these l oomsl yOUi guy finds and trJnSPOlt s humans to sa fety. One plJyel avelJ ge 20 min. 

DODGE CARS - F ast fun on c.owed freeway. Th iS color l uI gJme keeps top 5 & compa.es agallls l last 50. 

INVASION· P,oleet ene,gy pods h om bei ng Slolen by enemy shi ps. Simple ana challenging. 

******* SPECIFY KEYBOARD OR JOYSTICK ******* 

niiFROm DEPT. 
E XTENDED MEMORY & DISK GAMES 

AVA ILABLE BY TIME OF PRINTING 
WRITE FOR NEW CATALOG 

Also 32K Krazy Kong fOI the ATARt 

VICware 
8y: "icroSpec Ltd. 

OAIA BASE MNAGER: Create , Add, Delete, 
Change , Sor t , Search , Print, Write . Read and 
Browse ar e t he co •• ands avai labl e to you . 
You can ma nage your own data base . 8-k 
expan s ion required •••• • • •• • ••••.••.•• • $17 . 95 

HO ME IN VENTORY MANAGER: Keep t r ack of a II 
your ho usehold belongings for i ns uranc e 
purposes . All ows you t o add, del et e . search, 
sort, etc. Wi II print totals and s ubtotals 
whi Ie li st ing you r co.plet e i nventory. $14.95 

STOCK PORTFOLIO MANAGER: Wi II categorize the 
s tock s you own and all ow you to pos t both 
earni ngs and current quotes. Track s the last 
s ix quote s and wi 11 graph the s tocks 
perfor.ance. Print s a co.prehens ive r eport 
with s ub total s by category a long wi t h 
percentage and yield figure s •..••••••. $17.95 

"any .ore progr a.s available _ Write fo r free 
catalog. 

VI SA an d MASTERCARD Acc epted 

2905 Ports O'C.11 Ct. (21 4) 867-1333 
Plano Texas 75075 

--WRITE nUFEKDP 
P.o. BOX 156 

SHADY COVE. OREGON 97539 

OR CALL 503· 878·2113 
MASTERCARD - VISA - C.O.D. 

VIC·20 GAMES 
-----AVM~LENOW·-----
These games and many mOlel Send SOC (relundable wilh o rder) 
lor catalog and !ree program listing 

MUNC!IMAlDI SKDNGI ITS A IJVING I 
Who Is she-this Irs all here ! The Simple, last, and 
mysterious woman 
who loves to chomp 
dots and chase 
monsters around 
her lillie maze? The 
munchmald. thai 's 
whoi A classic ac­
tion game Requires 
Joystick and 3K ex· 
panslon cartrtdge. 

$12.95 

snow, the trees. the 
swoosh 01 the skis, 
and the b ig hUI. Not 
lor the laint 01 hear1. 
this game allows 
you to choose the 
length 01 run you 
would I1ke and 
roles you against 
the lOP 50 scores 01 
the day. SpecUy 
keyboard or Joy­
stick. 51<. $9.95 

tunl You are an a s­
sembly line worker 
In a nuclear wea­
pons lectory. You 
are in charge at 
lour conveyo rs tull 
01 live warheads. 
Don'l lei one hil lhe 
noori Spectacular 
Graphicsl SpecUy 
keyboard. o r loy· 
stick.. 51<. $9.95 

.... Send check o r money 
order 10 : 

.... Price Includes Postage & 
Handling. 

wunderwQre 
.... Foreign orders and COD's; 
Please add 53.00. 
.... Catalog is included with 
o rder. 

P.O. 80. 1287 
Jacksonville. OR 97530 

.... Prices are subject to change without notice. 
VIC-20 is a registered trademark 01 Commodore Business Machines. 
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This program was written in Microsoft BASIC. We have

included notes on adapting it to the Atari.

Analysis Of

Variance
Anselm Wachtel

Pittsburgh, PA

Suppose you wanted to find out which department

store chain sells some item at the lowest price. You

could simply go to a store representing each chain

and compare prices. Or for greater accuracy, you

could go to a number of stores of each chain and

compare the averages. But now there's a problem:

the differences between individual stores ofany

one chain may differ from each other by about as

much as the averages differ from each other. What

can you now say about the pricing by the chains?

Those differences may simply reflect normal scat

ter, i.e. chance, and therefore be insignificant.

This problem is very difficult to handle by

"inspection," but is readily solved by a One-Way

Analysis of Variance (ANOVA). Without going into

the details of statistics, let's just say that this tech

nique compares the scatter of data within each

group of data (in our case the prices of individual

stores within any one chain) with the overall scatter

of all data. Scatter (variability) is measured by what

is called variance. It is estimated by summing the

squares of differences between data and the aver

age, and dividing the sum by the number of data,

minus one. Number -1 is called the degrees of

freedom, abbreviated DF in the program.

The program subtracts the "treatment sum of

squares" from sum of squares of the overall mean

to arrive at an "error sum of squares1' which, divided

with its degrees of freedom, represents the variance

due to chance.

The Degree Of Confidence

Finally, the ratio of variances, associated with treat

ments and error, yields the F-statistic. It's up to you

to decide on the degree of confidence, i.e. in how

many cases out of 100 future pricings, you can

expect the differences between chains to be real.

You need a table of F-values which you enter with

the number of degrees of freedom associated with

each statistic and find a number. If your F value is

greater, then the chains can be expected to be

different in, say, 959£ of future pricings. Naturally,

the more confidence you demand, the less chance

you have of finding that your results are significant

to that degree.

I have deliberately structured the program to

require data entry with DATA statements rather

than INPUT. The DATA become part of the

program and can be edited easily. Simply type:

line # DATA xx,xx,xx,xx,999,yy,yy,yy,999,zz,zz,zz,zz,
zz,999,9999

and RUN. xx,yy,zz represent individual prices with

any one chain contained within the 999s.

Instead of using a table, you might wish to use

the F-distribulion program in Some Common Basic

Programs, page 140, by Lon Poole and Mary

Borchers (A. Osborne and Assoc, Inc.). Entering

your F-value and degrees of freedom returns the

confidence level directly (called percemile). Nat

urally, this could be incorporated as a subroutine.

Atari Notes

These are the modifications necessary to

adapt Analysis of Variance to the Atari:

115 DIMSP$(40):SP$ = " ":SPS(40) = " ":SP$

(2) = SP$

140 ?" ":REM 15 DASHES

150 (DELETE)

300 ?"T";K;" = ";INT(H*100 + .5)/100

370 ?"SOURCE";SP$(1,6);"SSQ";SP$(1,9);"DF";
SP$(1,7);"MS"

380 (DELETE)

400 ?" CRUDE";:POKE85,8:PRINTQ1;:

POKE85,23:?N1

410 ?" COR.F";:POKE85,8:PRINTG;:POKE85,

24:?1

420 ?" TOTAL";:POKE85,8:PRINTC::POKE85,
23:?N1-1

430 ?" TREAT";:POKE85,8:PRINTT2;:POKE85,

23:?Dl;:POKE85,31:?INT(Ml*100 + .5)/100

440 ?" ERROR";:POKE85,8:?E;:POKE85,23:

?D2;:POKE85,31:?INT(M2*100 + .5)/I00

460 ?"F(";D1;" AND ";D2;" DEGREES OF

FREEDOM) = ";INT(F*100 + .5)/100

0 PRINT"{CLEAR}":GOTO480

100 REM ONE WAY ANALYSIS OF VARIANCE

110 REM A. WACHTEL, PITTSBURGH, PA 15235

120 PRINT"{CLEAR}"

130 PRINT"TREATMENT MEANS"

140 PRINT"###############"

150 DEF FNA(X)=INT(X*100+.5)/100

160 S1=0:Q1=0:T1=0:N1=0:K=0

170 N=0:S=0:Q=0

180 READ Y

190 IF Y=999 THEN 250

200 IF Y=9999 THEN 320

210 S = S+Y

220 Q=Q+Y*Y

230 N=N+1

240 GOTO 180

250 S1=S1+S:Q1=Q1+Q:N1=N1+N

260 H=S/N

270 T=S*S/N
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This prog;ram was written in Microsoft BASIC. We have 
included nOles on adapting; il to Ihe Almi. 

Analysis Of 
Variance 
Anselm Wachtel 
Pittsburg h, PA 
Suppose you wanted LO find out which departmenL 
sLOre chain sells some item at the lowest price. You 
could simply go LO a sLOre representing each cha in 
and compare prices. Or for greate r accuracy, you 
could go LO a number of stores of each chain and 
compare the averages. But now there's a problem: 
the differences between individual sLO res orany 
one chain may differ from each other by about as 
much as the ave rages differ from each other. What 
can you now say about the pricing by the chains? 
T hose differences may simply reflect normal scat­
te r, i.e. chance, and therefore be insignificant. 

This problem is vel")' d iHicu ltLO handle by 
"inspection," but is readily so lved by a One-Way 
Ana.lysis ofl1m"ia.nce (ANOVA). Without going into 
the detai ls of statistics, let's just say that this tech­
nique compares the scatter of data within each 
group of data (in our case the prices of individual 
stores within anyone cha in) with the overall scatter 
of all data . Scatter (variability) is measured by what 
is called variance. It is estimated by summing the 
squares of differences between data and the aver­
age, and d ividing the sum by the number of data , 
minus one. Num ber - I is called the degrees of 
freedom, abbrev iated OF in the program. 

The program subtracts the "trea tmenL sum of 
sq uares" from sum of sq uares of the overall mean 
to arrive at an "er~'or sum of squares" which, di vided 
with its degrees of freedo m, represents the variance 
due to chance. 

The Degree Of Confidence 
Finally. the ratio of va riances, associated with treat­
ments and error, yields the F-slatistic. It's up LO you 
LO decide on the degree of confidence , i. e. in how 
many cases o ut of 100 future pricings, you can 
expect the differences between chains LO be rea l. 
You need a table of F-values which yo u e nLer with 
the number of degrees of freedom associated with 
each stati stic and find a number. If your F value is 
greater , then the chains can be expected to be 
differenL in , say, 95% o f future pricings. Natura ll y, 
the more confidence you demand, the less chance 
you have of finding that your results are significant 
LO that degree. 

I have deliberately structured the program LO 
require data enLry with DATA statemenLs rather 
than INPUT. The DATA become part of the 
program and can be edited easily. Simply type: 

line # DATA xx,xx,xx,xx,999,yy,yy,yy,999,zz,zz,zz,zz, 
zz,999,9999 

and RU I . xx ,yY,zz represent individual prices with 
anyone chain con tained within the 999s. 

Instead of using a table, yo u might wish LO use 
the F-distribution program in SOllie Common Basic 
PTog;rams, page 140, by Lon Poole and Mary 
Borchers (A. Osborne and Assoc., Inc.) . En tering 
your F-value and degrees of freedom returns the 
confidence level directl y (ca ll ed pe rcentile). Nat­
urall y, th is could be incorporated as a subroutine. 

Atari Notes 
These are the modifications necessary LO 
adapt Analys is of Variance to the Atari: 

liS DlMSP$(40):SP$ = " ":SP$(40) =" " :SP$ 
(2) = SP$ 

140 ?"-· ------- ------" :REM 15 DASHES 
ISO (DELETE) 

300 ?"T"jKj";::; ";INT(H*IOO + .5)1100 

370 ?"SQURCE "jSP$( 1 ,6);"SSQ" jSP$( 1,9);" OF"; 
SP$( 1,7)j"MS" 

380 (DELETE) 

400 ?" CRUDE" ;:POKE85,8:PRINT QI; : 
POKE85,23 :?N I 

410 ?" COR.F";:POKE85,8:PRINTG;:POKE85, 
24:?1 

420 ?" TOTAL"j: POKE85,8:PRINTCj:POKE85, 
23:?N I-I 

430 ?" TREAT";:POKE85,8:PRINTT2;:POKE85, 
23:?D 1;:POKE85,31 :?INT(M 1*100 + .5)/1 00 

440 ?" ERROR"j:POKE85,8:?Ej:POKE85,23: 
?D2;:POKE85,3 1 :?INT(M2*1 00 + .5)/100 

460 ?"F("jDl j" AND "jD2j" DEGREES OF 
FREEDOM) = ";INT(F* I 00 + .5)/ 1 00 

~ PRINT"{CLEAR}":GOT048~ 
1~~ REM ON E WAY ANALYSIS OF VAR IANCE 
11~ REM A. WACHTEL , PITTSBURGH , PA 15235 
1 2~ PRINT"{CLEAR}" 
13~ PRINT"TREATMENT MEANS" 
14~ PRINT".tl ••• """",,, 
15~ DEF FNA (X) =INT(X*I~~+.5) / I~~ 
1 6~ S I= ~:Ql=~:Tl=~:N l= ~ : K=~ 
17~ N=0 : S=~:Q= 0 

180 READ Y 
190 IF Y=999 THEN 250 
200 IF Y=9999 THEN 320 
21~ 5=S+Y 
220 Q=Q+Y*Y 
230 N=N +l 
24~ GOTO 18~ 
25~ SI =Sl+ S:Ql=Ql+Q:Nl =Nl+N 
260 H=S/ N 
27~ T=S*S/ N 



280 T1=T1+T

290 K=K+1

300 PRINT"T"K"="FNA(H)

310 GOTO 170

320 G=S1*S1/N1

330 C=Q1-G:T2=T1-G:E=C-T2

340 D1=K-1:D2=N1-K

350 M1=T2/D1:M2=E/D2:F=M1/M2

360 PRINT

370 PRINT"SOURCE";SPC(6);"SSQ";SPC(9);"DF";

SPC(7);"MS"

380 PRINT" # #####" ;SPC( 6) ;"###"; SPC (9) ;"*!"'>
SPC(7);"il"

390 PRINT

400 PRINT" CRUDE";TAB(8)Q1;TAB(23)N1

410 PRINT" COR.F";TAB(8)G;TAB(24)"1"

420 PRINT" TOTAL";TAB(8)C;TAB(23)N1-1

430 PRINT" TREAT";TAB(8)T2;TAB(23)D1;TAB(31

)FNA(M1)

440 PRINT" ERROR";TAB(8)E;TAB(23)D2;TAB(31)

FNA(M2)

450 PRINT

460 PRINT"F("D1"AND"D2"DEGREES OF FREEDOM)=

"FNA(F)

470 GOTO 530

480 PRINT"USE LINE 0 AND LINES UP TO 119 TO

490 PRINT"ENTER DATA. PLACE 999 AT THE END

500 PRINT"OF EACH TREATMENT SERIES.

510 PRINT"PLACE 9999 AFTER THE LAST 999.

520 PRINT"(AVOID 999 OR 9999 AS DATA).

530 END (8

Unclutter

Your Desk!
Put your Commodore computer

in a desk of its own.

Sure it wBl look great,

and the desk is sma@ enough

to fit almost anywhere.

But the real benefits are

your personal comfort

and efficiency.

Interlink Desk System

Interlink, inc.

Box 134

Berrien Springs, Ml 49103

(616J 47^3103

What does COMMODORE

have that Apple,

Radio Shack

and IBM

don't?

bAckpAck™
BATTERY BACKUP SYSTEM

For CBM/PET 2000, 4000, 8000, and

9000 series computers and CBM 4040/

8050 dual disk drives. Installs within the cab

inets of the computer and disk drive. Recharges

continually from the machine's own power supply and

automatically supplies 30 minutes (max.) of

reserve power during outages. Also eliminates

surges and spikes. User installable.

In Canada call: Van-Hoy Group (604) 542-1138 or (604) 545-0794

In United Kingdom call: Wego Computers (0883) 49235

ETCETEVX OF CSC CERPCWION
APEX, NORTH CAROLINA, U.S.A.

(919) 362-4200
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G=Sl*S l /N 1 
C=Q1-G :T2=T1-G:E=C-T 2 
D1=K- 1 : D2=N1-K 
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SPC(7) i"!!" -
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GOTO 530 
PRINT"USE LINE 0 AND LINES UP TO 119 TO 

PRINT"ENTER DATA. PLACE 999 AT THE END 
PRINT"OF EACH TREATMENT SERIES. 
PRINT"PLACE 9999 AFTER THE LAST 999 . 
PRINT" (AVOID 999 OR 9999 AS DATA) . 
END © 
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Atari Dice

Simulation
W. C. McLochlan

Dallas

So you wanted to program a board game utilizing

dice? Well, you've come to the right place: Atari's

graphics and string handling capabilities make
it easy.

It is possible to simulate dice in graphics modes

3 through 7 (even 8), but it is cumbersome. It is
much easier and faster in mode 0. The following

program uses one large string (DICE$) to store the

die faces one through six. Each die is divided into

nine parts. By effectively utilizing Atari's cursor

controls, we can build the parts into a realistic
looking die.

100 GR.0

110 DIM DICE$(102): POKE 752,1:REM TURN
OFF CURSOR

120 DICE$="AAACDDDABACDDDAAABAACDDDAAACD
DDAABBAACDDDABACDDDAABBAACDDDAAACDDDBABB

AACDDDABACDDDBABBBBCDDDAAACDDDBBB"

130 X=20 : Y=10: REM X AND Y ARE INITIAL
DIE POSITION

140 DICE = INT(6*RND(0)+1): REM RANDOM N
UMBER

150 A=DICE*17-16:REM A=SUBSTRING START P

OSITION

160 COUNT=COUNT+1

170 IP X>25 THEN X=20

180 POSITION X,Y

190 PRINT DICE${A,A+16): REM PRINT THE S

UBSTRING

200 X=X+5: REM MOVE OVER 5 SPACES TO PRI

NT NEXT DIE

210 SO. 0,10,2,15:30.0,0,0,0: REM SOME D

ICE ROLLING NOISE

220 IF COUNT <> 20 THEN 140

To enter line 120, the following code prevails:

A = (REVERSE VIDEO) SPACE

B = (REVERSE VIDEO) CTRL-. (PERIOD)

C = ESC-CTRL-DOWN ARROW

D = ESC-CTRL-LEFT ARROW

You'll note thai the first 17 characters constitute

die face #1, the second 17 — die face #2, etc. All six

faces will fit on one logical line, although it's a light

fit. Now to the program:

Line 140 selects a number from one to six.

After the number is selected, it will be necessary to

tell the computer what part of the string contains

the die face corresponding to it. This is the function

of line 150. Next, the substring is printed (line 190)

at the position determined in line 180. Since two

dice are displayed, lines 170 and 210 are required

to select the die position. Lines 160 and 220 combine

to roll each die ten times to simulate a dice "throw."

Easy!

This routine has been expanded just to make

it clearer. You can compact it to four logical lines

and store it away as a subroutine in your programs.

[The -word logical means "as the computer would sec if."

In other words, four "logical lines" wight break into

seven or eight lines on your TV because it can only show

40 characters per line. There would still only be four

"logical lines," however, since there would only befour

line numbers (to the computer). Sometimes, for example,
sector 15 on a disk might be located physically before '

sector 14. They would still be logical 14,15.]

Other additions, such as adding more dice, or

using joysticks to initiate a dice roll, are made easily.

Atari BASIC allows for extremely fast string

handling. This is just one example of how lo use a

string to its fullest advantage. Remember, you can

use any of the edit commands (tab, cursor up.

cursor right, backspace, line delete, etc.) in a string

by first pressing the ESC key. Usually, you can save

a considerable amount of time and unnecessary

program steps by employing string edit commands.©

ALTERNATE REALITY

SOFTWARE
Presents for the Atari

THE I CHING

THE ANCIENT CHINESE BOOK OF DIVINATION

• The complete text of the world's oldest book on disk

•40K program

•73 disk files (155,000 bytes)

• Occupying 1211 disk sectors

• High Resolution Graphics

• Animation

• Music and Sound Effects

• Instructional text material

• Calculates and Displays Hexagrams

• Displays Judgement, Image. Moving Lines for primary

& secondary Hexagrams

• $44.95

order from:

Alternate Reality Software

2111 W. Arapahoe Drive

Littleton, Colorado 80120

Dealer inquiries invited

Atari is aT.M. of Atari, Inc.
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So you wanted to program a board game utili zi ng 
dice? Well, yo u've come to the right place: Atari's 
graphics and string handling capabilities make 
it easy. 

It is possible 1.0 simulate dice in graphics modes 
3 through 7 (even 8), but it is cumbersome. It is 
much eas ier and faster in mode O. The following 
program uses one large string (DI CES) to Sl.Ore the 
die faces one through six. Each die is divided imo 
nine pans. By effectively utili zing Atari's cursor 
comrols, we can build the pans in l.O a realistic 
looking die. 

100 GR . ° 
110 DIM DICE $(102) : POKE 752,1:REM TURN 

OFF CURSOR 
120 DICE$="AAACDDDABACDDDAAABAACDDDAAACD 
DDAABBAACDDDABACDDDAABBAACDDDAAACDDDBABB 
AACDDDABACDDDBABBBBCDDDAAACDDDBBB" 
130 X=20 : Y=10: REM X AND Y ARE INITIAL 

DIE POSITION 
140 DICE = INT(6*RND(0)+1): REM RANDOM N 

UMBER 
150 A=DICE*17 - 16:REM A=SUBSTRING START P 

OSITION 
160 COUNT=COUNT+l 
170 IF X>25 THEN X=20 
180 POSITION X, Y 
190 PRINT DICE$(A,A+16): REM PRINT THE S 

UBSTRING 
200 X=X+5 : REM MOVE OVER 5 SPACES TO PRI 

NT NEXT DIE 
210 SO . 0,10,2,15:S0.0,0,0,0: REM SOME D 

ICE ROLLING NOISE 
220 IF COUNT <> 20 THEN 140 

To enter line 120, the fo llowing code preva ils: 

A=(REVERSE VIDEO) SPACE 
B = (REVERSE VIDEO) CTRL-. (PERIOD) 
C = ESC-CTRL-DOWN ARROW 
D = ESC-CTRL-LEIT ARROW 
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fit. Now 1.0 the program: 
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of line 150. Next, the substring is primed (line 190) 
at the pos ition determined in line 180. Since two 

dice a re displayed , lines 170 and 2 10 are required 
1.0 select the die position. Lines 160 and 220 combine 
1.0 roll each die ten times to simu late a dice "throw." 
Easy! 

T his routine has been expanded just 1.0 make 
it clearer. You can com pact it to four logica l lines 
and sto re it away as a subro ll tin e in your progra lTIs. 
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40 characlers /m"line. There would still ollly be Jour 
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sectm" 14. They would slill be logica l 14,15. ] 

Other additions, such as adding more dice, or 
usingjoysticks 1.0 initiate a dice roll, are made easily. 

Atari BASIC allows for extremely fast strin g 
hand ling. This is just-one example of how to usc a 
stri ng to its full est advamage. Remember , yo u can 
use any of the edit commands (Lab, cursor up, 
cursor right, backspace, line delete, etc .) in a string 
by first pressing the ESC key. Usua lly, you can save 
a cons idera ble amo unt of lime and unnecessa ry 
program steps by employing string ed it commands.© 
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Jim Butterfield responds to a number of recent queries

about Commodore computers.

PET Miscellany

Jim Butterfield

Toronto

Q: How do I get my CBM disk to do things (like

direct access) from machine language?

A: The disk doesn't know or care who's giving it

instructions: BASIC or machine language. All you

really need to do is to send to the disk (or receive

from disk) exactly the same information that BASIC

would send. Some commands go to the command

channel (secondary address 15) and some to the

data channel, so you'll need to keep things sorted

out and know the command channel formats. See a

separate article on Machine Language and the CBM

Disk [COMPUTE!, March, 1982, #22, pg. 139].

Q: A previous article says that SYS 54386 on 4.0

systems will call the Machine Language Monitor (as

opposed to breaking to the Monitor). What is the

BASIC Upgrade ROM address for this? I'd like to

get that C* to show instead of that B*.

A: Upgrade ROM may call the monitor with SYS

64785. It's not needed quite so badly in earlier

ROMs since they do not turn off the CMD that's in

effect.

Q: I see that memory locations 1001 to 1012 decimal

are used in the Fat 40. Are there any that are useful

to know to the average programmer? For example,

what does "New Key Marker," location 1001, do?

A: The interrupt working values in the Fat 40

aren't really too important to the end user; you

need to know that they're there so that you can

leave those locations alone. I don't plan to comment

in any depth on them ... if you want to play, be my

guest. The New Key Marker spots if a new key is

pressed, so that when you hold down cursor-right

and then press cursor-down instantly, it still knows

to pause before taking off again. (Note that it goofs

up if you use the shift key to change cursor-left to

cursor-right.)

Q: More questions on memory maps. The 80 col

umn machine has a lot of constants used near the

top of zero page for windows and things. What is

this space used for in the 40 column ones?

A: The 80-column locations are mostly used in the

40-column job for the "line wrap table" which

keeps track of single versus double lines. You don't

need to do this in 80 columns, of course.

Q: I have a screen dump program which prints a

hard copy of everything on the screen to the printer.

At the end of each line it sends CHR${0) five times

before it proceeds to the next line. Why?

A: Some printers need time to return the carriage

to the left hand side of the page. To allow for this,

some programs add "pad" characters after the

RETURN/LINEFEED to give this time; CHR$(0)

doesn't print, but fills in the time.

Q: What is the difference between ASCII and

"true ASCII"?

A: True ASCII is a standard 7-bit code. Upper

case A is decimal 65, and lower case a is decimal 97.

In the PET, an 8-bit code is used; if you're in Text

mode then upper case A is 193 and lower case a is

65. To go to a standard device or a communications

line, you'll need to do a translation from PET-ASCII

to true-ASCII.

Q: I have a program which does a "soft" change of

the device number of a particular device. How

does it do it?

A: Some devices — notably disk units — place their

device ID's into RAM at the time of power-up. If

you can download to the device's memory, and

know the locations, you can change these memory

values and, thus, the disk ID.

Q: I'd like to be able to check to see if the disk is

busy. If the disk is doing a Header (New), Collect

(Verify), or other lengthyjobs, I'd like to know

when it is finished. Trying to use the disk when it's

busy causes my program to lock up until the disk is

free.

A: Try using the following code:

POKE 59456, PEEK(59456) AND 251

X = PEEK(59456) AND 64

POKE 59456, PEEK(59456) OR 4

At this point, X will have a value of zero if the disk

is busy, and 64 otherwise. ®

\ferbatim
flexible disks
Call Free (800) 235-4137 for

prices and information. Dealer

inquiries invited. C.O.D. and

charge cards accepted.

PACIFIC

EXCHANGES

100 Foothill Blvd.

San Luis Obispo. CA

93401 In Cal. call

(800) 592-5935 or

(805) 543-1037.
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Ms. Deal has been working with Commodore machines

for several years. Many of (he tidbits below represent

questions people have asked her. You're bound to learn

something you didn't know.

Bits And Pieces
Elizabeth Deal

Malvern, PA

• It's sometimes hard to tell where the screen

boundaries are. Annoying, if the cursorjumps the

line or the screen scrolls when you don't want it to.

Cheap solution: Till screen with the full white square

character and put borders on the picture using

1/8" or 1/16" vinyl tape sold in stationary or art

supply stores. Do it on the right and bottom edges

of the screen. Watch for parallax!

• Don't use SYS4 within a running BASIC program

(to get to the monitor). Location 4 is busy at that

time and you'll crash. Use SYS1024 or call the

Monitor instead (64785 on Upgrade).

• Most, if not all, tape load errors are preventable.

Keep tapes clean. Clean the cassette unit im

mediately after getting the first VERIFY ERROR

or a bad ST value. Use Radio Shack freon head

cleaner or grain alcohol and Q tip. No rubbing

alcohol. Don't permit the Q-tip to get tangled up in

moving parts inside.

• If you can't find any pencils in the house turn to

your PET. They are all under there. A real "world

computer" would have legs either too small for

pencils to roll under or big enough for a person's

hand, if you want my opinion.

• Recent Commodore printers (4022) have a trace

of descenders and work quietly, but slower, than

the old ones. It is easier to Hip character sets than

previously. They don't get stuck any more. Surprise

— the values are opposite from those in the PET

itself. Quote from the manual: to set text mode

(upper and lower case) 10 poke59468,12:

open7,4,7: print#7: close7, and to set graphics

mode (graphics and uppercase) 10 poke59468,14:

open8,4,8: print#8: close8. Note that two secondary

addresses are used, 7 and 8.

• Both Osborne PETICBM GUIDES, the red and

while books, incorrectly describe several aspects of

array storage on the PET. The general logic is all

right, but many details have been mangled. BASIC

4 users should be aware of the fact that their char

acter strings occupy two more bytes of storage per

siring than previous BASICs. All users should note

that the Osborne books, in text and/or some illus

trations, reverse the low-high order of addresses,

and that the description of storage of character

strings is in error.

• Update on Partitions: to set up partitions in the

PET, it is always necessary to reset the "beginning

of BASIC" pointer and to put zeros in the first

three bytes of a partition (NEW). Assuming two

partitions, the way to get going is via the monitor.

For instance, to set up a partition at $6000 (24576
decimal), type SYS4 and:

.M 0028 0028

.: 0028 01 60 03 60 03 60 03 60

.M 6000 6000

.: 6000 00 00 00 xx xx xx xx xx

To reenter a previously established partition, it's a

good idea to check the presence of that zero in the

first position, otherwise BASIC can't work. Do the

check while in the Monitor changing your pointers.

Otherwise, if you exit with the zero missing. BASIC

will not function and you probably won't be able to

get back into the monitor without a reset (power

turned off, then back on).

Existing program files can be loaded into a

partition using "Toolkit" 's APPEND command

(tape only). Existing programs in ASCII format

can be so loaded via the XEC command of "Power"

(tape and disk).

Saving programs from a partition has to be

clone by the Monitor's .S command in case of the

Toolkit. In Power, saving a program as an ASCII

file (relocateable, by definition) does the job

automatically.

For many applications a method described in

COMPUTE!, November, 1981. #18. "Inverse Parti

tioning" should simplify the task.

• Supermon (SM) [a machine language monitor exten

sion program which appeared in COMPUTE!, December,

1981, #19] is handy in resetting the top of BASIC

pointer in case of continuing shrinkage of your

PET's memory while you POKE and rePOKE

some undebugged machine code program. Assume

that SM is the SYS address given by the loader

during original setup. Doing SYS SM at any time

will set the pointers to the original condition. By

the same token, if you have some code below (lower

address) Supermon, don't use its SYS command,

use PET's SYS4. PET recognizes Supermon's com

mands by checking a pointer at $03FA-03FB. If

you crash and reset the PET, this pointer has to be

fixed by SYS SM.

• Wedge relocates itself to the top of the PET, next

to the screen. The code uses ROM routines and

contains no location-sensitive addresses. It can be

block-moved anywhere in memory with the Super

mon's Transfer command, so long as you notify

the CHRGET routine of the move: change $0071-

0072 (low byte-high byte of Wedge's address) to
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Ms. Deal has been woriling with Com.modo,·e machines 
Jor several years. Many oj the tidbits below relnesent 
questions IJeol;le h.ave as/wd her. Y Oll 're bou.nd to learn 
something you didn't know. 

Bits And Pieces 
Elizabeth Deal 
Malvern, PA 

• It's sometimes hard to tell where the screen 
boundaries are. Annoying, if the cursorjumps the 
line o r the screen scrolls when you don't want it to. 
Cheap solution : fill screen with the full white square 
character and put borde rs on the picture using 
liS" or 1116" vinyl tape sold in stationary or art 
supply stores. Do it on the right and bottom edges 
of the screen. Watch for para llax! 

• Don't useSYS4 within a running BAS IC program 
(to get to the monitor). Location 4 is busy at that 
time and you' ll crash. Use SYS I 024 or ca ll the 
Mon itor instead (647S5 on Upgrade). 

• Most, if not a ll , tape load errors a re preventable. 
Keep ta pes clean. Clean the cassette unit im­
mediately a fter getti ng the first VERI FY ERROR 
or a bad ST value. Use Rad io Shack freon head 
cleane r or grain a lcohol and Q tip. No rubbing 
alcohol. Don 't permit the Q-tip to get tangled up in 
moving parts inside. 
• If you can't find any pencils in the house turn to 
your PET. T hey a re all unde r there. A rea l "world 
computer" wo uld have legs either too sma ll for 
pencils to roll under or big enough [or a person's 
hand, if you want my opinion . 
• Recent Commodore printers (4022) have a trace 
of descenders and work quietly, blll slower, than 
the o ld ones. It is eas ier to nip cha racte r sets than 
previously. They don't get stuck any more. Su rprise 
- the va lues are opposite from those in the PET 
itselF. Quote from the manual: to set text mode 
(upper and lower case) 10 poke5946S, 12: 
open7,4,7: print#7 : c1ose7, and to set grap hics 
mode (graphics and upper case) 10 poke5946S,14: 
openS.4,S: print#S: closeS. Note that two seconda ry 
addresses are used , 7 and S. 

• Both Osborne PET/CBM GUIDES, the red and 
white books , incorrectl y describe several aspects of 
array storage on the PET. T he genera l logic is a ll 
right, but many deta ils have been mangled . BASIC 
4 use rs should be aware of the fact that their cha r­
acte r strings occupy two more bytes of storage per 
string than previous BASI Cs. All users should note 
that the Osborne books, in tex t andlo r some illus­
trations, reverse the low-high order of addresses, 

and that the description of storage of character 
strings is in error. 

• Update on Partitions: to set up pa rtitions in the 
PET, it is a lways necessar y to reset the "beginning 
o f BASI C" pointer and to put ze ros in the first 
three bytes of a pa rtition (NEW). Assuming two 
partitions, the way to get going is via the monitor. 
Fo r instance, to set up a partition at $6000 (24576 
decimal ), type SYS4 and : 

.M 0028 0028 
0028 01 60 03 60 03 60 03 60 

.M 6000 6000 
6000 00 00 00 xx xx xx xx xx 

To reenter a prev iously established partition, it's a 
good idea to check the presence of that zero in the 
first position, otherwise BASIC can 't work. Do the 
check wh ile in the Monitor changing your pointers. 
Otherwise, if you exit with the zero miss ing, BASIC 
will not function and yo u probably won 't be able to 
get bac k into the monitor without a reset (power 
turned o ff, then back on). 

Existing program fil es can be loaded into a 
partition using "T oolkit" 's APPE 0 command 
(tape onl y) . Existing programs in ASC II fo rmat 
can be so loaded via the XEC command of " Power" 
(tape and disk). 

Saving programs from a partition has to be 
done by the Monitor's .S command in case of the 
Toolkit. In Power , saving a erogram as an ASC II 
file (relocateable, by definition) does the job 
automaticall y. 

For many applications a method described in 
COMPUTE!, November, 19S I, # IS, " I nverse Parti­
tioning" should simpli fy the task. 

• Su pennon (SM) [a lIIachine language monitor exten­
sion 1)1'ogram which al;peared in COMPUTE!, DecelllbeT, 
1981, # 19] is handy in resetting the top of BAS IC 
pointer in case of contin uing sh rinkage of yo ur 
PET's memory whi le you POK E and re POKE 
some undebugged machine code program. Assume 
that SM is the SYS address given by the loader 
during origina l setup. Doing SYS SM at any time 
wi ll set the pointers to the original condition. By 
the same token, if you have some code below (lower 
address) Su pe rmon, don't use its SYS command , 
use PET's SYS4. PET recognizes Supermon's com­
mands by checking a pointe r at $03FA-03FB. If 
yo u crash and reset the PET, this pointe r has to he 
fix ed by SYS SM. 
• Wedge relocates itself to the top of the PET, nex t 
to the sc reen. The code uses ROM routines and 
contains no locatio n-sensitive addresses . It can be 
block-moved anywhere in memory with the Super­
mo n's Transfer command, so long as you notify 
the CHRGET routine of the move: change $0071-
0072 (low byte-high byte o f Wedge's address) to 
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point to the new location.

While Wedge is loading itself it uses some

screen area for working storage (evidenced by a

quick flash on the screen). This can be deadly if

you plan to put Wedge below some existing code,

as the code will turn to mush. There are several

ways around it: use the old DOS-Support program

which doesn't jump its boundaries, or load the

Wedge first to a lower location, followed by the

desired program, or load the Wedge next to the

screen and move it.

• Wedge is hard-coded to be available only with

disk as device 8. Untested suggestion: it can be

used with a differently numbered disk device if

you poke tbe device number in two locations in the

Wedge code. Use Supermon's Hunt command to

find two 8's. They are in A9 08 (LDA #$08) code

sequence. No other 8's exist in the code.

• Wedge's handy curiosity: you can quickly obtain

the names of the floppies and bytes free from both

drives by saying such things as >$10, or >$01, or

>$55 or $>XX or whatever.

• While developing a long BASIC program (or

when putting it away for some time) it's a good

idea to document it. Otherwise, later it won't seem

to resemble any of your thoughts. The meanest

thing is the structure of tbe program — "what does

it do and when?" You can't modify a program

without knowing that you won't stick a line in a

place that breaks up a subroutine or without

knowing where it might even be executed.

A cross-reference program is a good thing to

use, for instance Cursor (tape-magazine) published

Jim Butterfield's fast, machine code Cross-ref

routine for disk users (only, I think). It lists variables

(in alphabetical order) and lines (in numeric order)

indicating places where those variables or numbers

are used.

Here is a halfway approach I sometimes use.

It's good for tape people. And it can, of course, be

used with Cross-reference for a complete picture.

Devoting some space at the end of a program

to housekeeping, I can list all subroutine entry

points and all GOTO references, like this:

2000 <S>:ON S GOSUB 450,500,510,320,620,800

2001 <G>:ON G GOTO 60,100,150,250,455

The syntax in <S> and <G> guarantees against

those lines ever executing, even if I were to lose

control of the program, since a SYNTAX ERROR

would result. ON X GO X, however, is seen by me,

Cross-reference, Toolkit and Power as a perfectly

valid list of addresses. They get renumbered cor

rectly and, if I keep them clean and up to date, I

stand a better chance of knowing how the program

is built. It's primitive, but it works. ©

PET Newsletters

And Magazines
Richard Mansfield

Assistant Editor

There are several magazines, besides COMPUTE!,

which feature articles and programs for Commo

dore computers. Many of them are devoted exclu

sively to the coverage of PET/CBM machines.

Here is a list, in alphabetical order:

1. Commodore, Commodore Business Machines,

681 Moore Road, King of Prussia, PA, 19406.

Published bi-monthly. S15 per year, $25 Canada

and Mexico.

2. The Midnight Gazette, (Published by the Cen

tral Illinois PET Users' Group), CIPUG, 635 Maple,

Mt. Zion, IL 62549. The newsletter is financed by

donations and ads from readers. You can send up

to four, double-stamped (40 cents) self-addressed,

long envelopes to receive the next four issues.

Quarterly.

3. The Paper, Pearl St., Livingston Manor, NY,

12758. Published six times a year, a single issue is

$4. A year's subscription is $20.

4. TORPET, 381 Lawrence Avenue West,

Toronto, Ontario, Canada M5M 1B9. Newsletter

of the Toronto PET Users' Group. $ 1 per issue.

Quarterly.

5. The Transactor, Commodore Business Ma

chines Limited, 3370 Pharmacy Ave., Agincourt.

Ontario, Canada, M 1W 2K4. Official publication

of Commodore Canada. All back issues, $35. Cur

rent volume (six issues per year), $10. Bi-monthly.(

90 COMPUTEI June. 1982. Issue 25 

point to the new location. 
While Wedge is load ing itsel f it uses some 

screen a rea fo r working storage (evidenced by a 
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to resemble any o f your thoughts . The meanest 
thing is the structure of the program - "what does 

it do and when ?"' You can't modify a program 
without kn owing that you won't slick a line in a 
place that breaks up a subroutine o r without 
knowing where it might even be executed . 

A cross-reference program is a good thing to 
use, for instance Cursor (tape-magazine) published 
Ji m Butterfield 's fast , mach ine code Cross-ref 
routine for disk use rs (only, I think). It lists variables 
(in alphabetical orde r) and lines (in numeric orde r) 
indica ting places whe re those va ri ables or numbe rs 
are used. 

Here is a halfway approach I sometimes use. 
It's good fo r ta pe people . And it can , of course, be 
used with Cross-reference fo r a complete pictu re. 

Devoting some space at the end of a p rogram 
to ho usekeeping, I can list all subro utine entry 
points and a ll GOTO references , like thi s: 
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T he syntax in <S> and <G > gua rantees against 
those lines ever executing, even if I were to lose 
control of the p rogram, since a SYNTAX ERROR 
would result. ON X GO X, however , is seen by me, 
Cross-refe rence, Toolki t and Powe r as a perfectly 
va li d list ofadd.ocsses. T hey ge t ren um bered cor­
rectly and, if I keep them clea n and up to date, I 
stand a better chance of knowing how the program 
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THE ULTIMATE RESIDENT PROGRAM MANIPULATION SYSTEM FOR PETra/CBM™ MICROCOMPUTERS

SO COMPLETE,

EVEN THE BEST OF

THE COMPETITION

DOESN'T COMPARE!

EXTENDED DOS SUPPORT

I? [type "N" keyboard) These commands may be used

< (type "B" keyboard) inteichingably, io perform

! (original keyboard) [he following dot support

> ff«'wedge'users) fu-c:-t>.

Command Function

@ Display disk status ■' lend command

S>N Formal (header) a new diskette

<P\ Force initialize diskette

<SV Vllidlte diskette (collect)

"ID Duplicate diskette

®C Copy or concltenjte disk file(s)p

)?R Rename file

CH List directory*

i3U: Rfittdiik drive

®L List dirt Tileot BASIC pfOEfim*

" Added..'enhanced dtsk ton^mardp

EXTENDED EDITOR

Cojnma™l Function

Quick load from disk

t Quick load from disk with juio run

APPEND Append from disk to endnf current pro^im

AUTO Auio line number (allows header)

BLOAD Load machine langmge (binary) file

BRUN LoJdind execute machine language prograr

CHANGE Change pattern to another pattern

CLOSE Ooie ore or all files

CMD Sel output to file (does not lend "READY."

DELETE Delete a range of lines from program

DUMP Dump all scalar variables to screen a file

EXEC Execute a file as keyboard commands

FIND Find occurances ot a pattern

GET Read a sequential hie Into editor

KEY Define a key as i special function

KEYS Turn key funclionson

KILL DisaileSYSKES-

KILL- Dili&IeSYSRES-and unreserve memory

LIST Improved BASIC LIST command

LOAD Defaults to disk drive

ME RGE Merge from disk into current program

MON Break to current machine language monitor

OLD Restore program after "NEW"

PUT Send program to disk as teit file

RENUMBER Renumber ,il „, pi[[ of piogram

RUN Run current program, ignores screen garbag

SAVE Defaults to disk drive, allows replace

SETD Sel disk device =, allows multiple drives

SETP Set primer channel, format rrode, paging

TRACE Select ! of J trace/step modes and speed

VERIFY Compare current program jgiinst dilk/tape

WHY Print position of last error

WHY? List line of break or error

■ Send ojiput to printer

* Display current version of SYSRES™

SYSRES™ POWER

13

none

none

60

75 pages

33

7

11

1200

86 pages

structured conversational

yes no

yes no

yes no

SYSRES1" POWER1

yes

yes

yes

yes

yes

yes

yes

yes

yes

ye5

yes

no

no

no

no

no

no

no

no

no

no

no

COMPARE SPECIFICATIONS!

Number of ADDED commands

Number of IMPROVED BASIC commands

Number of DOS SUPPORT commands

Approximate added syntax options

Instruction manual length

Instruction manual style

Re-!oactable?

Use on more than one (any) PET/CBM™

Upgradable

COMPARE FEATURES!

Automatic printer output?

Selectable ASCII conversion?

List programs without loading them1?

Formatted program listings?

Dump SEQuential/RELative files?

Edit data files?

True program merge?

Auto number with AUTO TEXT?

Load machine language programs?

Auto-execute machine language programs?

Directory (menu) file commands?

COMPARE "EQUIVALENT" FUNCTIONS!

Function: Change occurances of one pattern to another.

Feature SYSRES™ POWER1

Command word

'Wild cards' in search string?

'Wild cards' in replace string?

Selectable range?

Match in entire text?

Match in commands only?

Match exact variable names?

Function: Define special one-key functions.

Feature SYSRES™ POWER1

Command word

Requires BASIC program changes?

Destroys variables?

Re-define any key?

Maximum string length

Quotes and carriage-return allowed

Re-define any token key?

Retain user keys from program to program?

CHANGE

yes

yes.

yes

yes

yes

yes

®

yes

no

yes

yes

no

no

KEY

no

no

yes

255

yes

yes

yes

REM

yes

yes

no

73

no

no

no

JUST A FEW OF THE FEATURES OF

SYSRES"

■ Fast up/down scrolling which works!

1 Advanced repeat-key routinel

1 Re-define any or all keys as any keyword

(full or short form) or as any string up to 255

characters long!

' Auto line numbering which can feed a string

of up to 127 characters as well!

' Extended DOS support (requires DOS 2A or

greater)!

1 Never enter another file name! All file

commands work from the directory!

1 Supports multiple disk drives!

' List BASIC programs, sequential and

relative files without loading them into

memory!

■TRUE PROGRAM MERGE (overlay).

Supports subroutine libraries!

'Load and run machine language programs

with parameter passing!

' Supports multiple printers!

'Automatic printer output with paging plus

formatted listings with full ASCII code

conversion including cursor control and

special charactors for non-CBM™ printers!

' Edit text files and assembler source code

without leaving BASIC!

1 Renumher part of a program or even

change the order of lines!

•Over 700 FIND/CHANGE commands

including variable names ("AJ" will not

match "BAi"), pattern matching with

"wild-cards", and even commands to

remove spaces and REM's!

'Three TRACE modes including trace

variables!

1 Does not affect BASIC program operation!

'One AUTO-BOOT DISKETTE works for

ALL PET" or CBM" computers (BASIC 2.0

or greater with at least 16k of RAM.).

SYSRES™ requires NO ROM SPACE or

extra boards, so you can take it with you if

you want to use another computer. It may

be put above the screen if you have RAM

there. It boots automatically without

disturbing any program in RAM!

If, for any reason, you are not satisfied

with the SYSRES™ system, you may return

it along with any back-up disks (within 30

days) for a full refund. Your disks will be

erased and returned to you.

Diskette and Extensive Manual - only $75

(Please specify disk drive model when

ordering.)

CALL US FOR THE NAME OF YOUR

NEAREST DEALER

We are pleased to announce the aquisition of the author, Don Lekei, and the rights to SYSRES1". Don is now hard at work
producing versions of our STOCKFILE"1 series of integrated INVENTORY CONTROL, POINT OF SALE, ORDER

CANADA

Tel: (604) 984-0477

#6,144West15thSt.
North Vancouver, B.C.
Canada V7M1R5

ENTRY, and BILL OF MATERIALS packages for

the PET/CBM™ computers. The best inventory control

system for the APPLE ] [m will soon be available for the

CBM™. See your local dealer for details!

SYSRES™ is a trademark of Solidus International Corp.

(POWER"1 is a trademark of Professional Software Inc.l

UNITED STATES

Tel: (206) 734-3744
#204,4202 Guide Meridian

Bellingham, WA
U.S.A. 98226

SOLIDUS INTERNATIONAL CORPORATION

THE ULTIMATE RESIDENT PROGRAM MANIPULATION SYSTEM FOR PET~/CBM~ MICROCOMPUTERS 

~------------~·COMPARE SPECIFICATI ONS! SYSRES'" POWER'" 

SO COMPLETE, 
EVEN THE BEST OF 
THE COMPETITION 
DOESN'T COMPARE' 

Number of ADDED commands 
Num ber of IMPROVED BAS IC com mands 

Num ber of DOS SUPPORT com mands 

Appr oximate added syn t ax options 

Instruction ma nual length 

Instr uc t ion manual style 

Re-Ioactable? 

33 
7 
11 

1200 
86 pages 

s tructured 

yes 

13 
none 

none 

60 
75 pages 

conversational 

no 
yes no 
yos no 

I--------------~ Use on mor e than one (any) PET/ C BM'" 
Upgradable E X T E ND E O DO S SU I'I' OR T 

~ (Iy~ "N' h ybolldl 
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Commi nd 

APPEN D 
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aRUN 
CHANGE 
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e MO 

OELETE 
OUMP 
EXEC 
FINO 
on 

'" KEYS 
KILL 
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OLO 
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'"_ 
SAVE 
SETO 
SEn 
TRACE 
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WH' 
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COMPARE FEATURESI 

Automatic printer ou tput? 

Selectable ASCII conversion? 
Li st progr ams without loading them? 

Formatted pr ogram list ings? 

Du mp SEQue ntial / RELative files? 

Edit data file s? 
True program merge? 

Auto number with AUTO TEXT? 

Load machine language programs? 

Auto-execute machine language programs? 

Directory (menu) file commands? 
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yes no 
yes no 
yes no 
yes no 
yes no 
yos no 
yos no 
yos no 
yes no 
yes no 
yes no 

COMPARE " EQUIVALENT" FUNCTIONSl 

Function : Change occurances of one pattern to another. 

Feature SYSRES" POWER" 

Com mand word CHANG E @ 

'Wild cards! in .search s tring? yes yes 
'Wild cards! in r eplace s tring? yes. no 
Selectab le range? yes yes 
Ma tch in ent ire t e)!;t? yes yes 
Match in com mands onl y? yes no 
Match exact variable names? yes no 

Function: Define special one-tey functions. 

Feature 

Com mand word 

Requires BASIC program changes? 

Destroys var iables? 

Re-define any key? 

Maximum string length 

Quot es and carr iage-return allowed 

Re-define any token key? 

Retain user keys from program to program? 

SYSRES" POWER " 

KEY REM" 

no yos 
no yes 

yes no 
255 73 
yes no 
yos no 
yos no 

JUST A FEW OF THE FEATURES OF 
SYSRES" 

• Fut up/down scrolling whic; h works! 
• AdvanGed repeu-key r outine l 
.. Re-define ;tny or all keys lS any keyword 

(full or shor t form) or as any sit ing up to 255 
c;harat lors long ! 

.. Au to line numbering which un feed a string 
of up to l'I1 ,hMilctorS ;u well! 

• Extended DOS support (requires DOS 2A or 
gruter)1 

.. Never enler another file nlme! All file 
Gommands work from the direc toryl 

.. Supports muli iple disk drive s! 
• Ust BAS IC programs, sequential and 

rduive files without loading them into 
memory l 

.. T RUE PROGRAM MERGE (overlay) . 
Supports subroutine librariesl 

.. l oad and fun machine I"nguige programs 
with parameter p.using! 

• Supports multiple printers! 
• Automuic printer otJtpUt with p~ging plus 

form~lIed lisl ings with full ASCII code 
conversion including cursor contr ol ilnd 
speciill chilractors for nOI1-CBM '" printers! 

• Edit te)!;t filcs and usembler source cl)de 
withoull ening BASIC! 

• Renumber part of ~ program or eyen 
change the order of lines! 

• OYer 700 FI ND/CH ANGE com milnds 
including y~riable nilmes ("AS- will not 
m~ lCh "BASft) , pUlern muchlng with 
"wild-urds · , and even comm~nds to 
remove spilces and REM's! 

• Three TRACE modes including tr~ce 

y~ri~blcs! 

• Does not affect BASIC progrilm open lion! 
• One AU TO-BOOT DISKETT E works for 

All PET'" or CBM'" computers (BASIC 2.0 
or greater wi th at Inst 16k of RAM.). 
SYSRES" r.cquires NO ROM SPACE or 
exlI~ boards, so you Ciln lAke it with you if 
you w~nl to u~ ~nother computer. It may 
be PUt ilbove the screen if you hilye RAM 
there. It boots ilulomat iully wilhout 
disu.bing ilny progr~m in RAM! 

• If, for any re~son , you are not suisfied 
with the SYSRES" sySlem, you milY re turn 
it along with any back-up disks (within 30 
days) for ~ full refund. Your disks wi ll be 
efued ilnd retll"ned to you. 

• Diskette ilnd Extensiye MilnUill _ only S 75 
(Pleilse specify disk dri ... e model when 
ordering.) 
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We ar~ please~ to a nnounce the aquisition of the author, Don Lekei, and the righ ts to SYSRES'" . Don is now hard at work 
prodUCing .verSions of our STOCKF I LE~ series of integrated INVENTORY CONTROL, POINT OF SALE, ORDER 

CANADA ENTR Y, and BILL OF MATERIALS packages for 
Tel : (604) 984·0477 the PET/CBM~ com puters. The best inventory control 
116,144 West 15th SI. sys tem for the APPLE J [~ will soon be available for the 
North Vancouver, B.C. CBM~ . See your local dealer for details! 
Canada V7M 1 R5 

SYSRES" is a tradem.ark of Solidus In ternational Corp_ 

(POWE R" is a trademark of Professional Softwar e Inc.) 

UNITED STATES 
Tel: (206) 734·3744 
11204, 4202 Guide Meridian 
Bellingham, WA 
U.S.A. 98226 
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Programming The PET/CBM
byRaetoCollin West

The book described by Jim Butterfield as

"...unquestionably the most comprehensive

and accurate reference I have seen to date../'

The Reference Encyclopedia for Commodore 2000,3000,4000, and 8000 series computers and peripherals.

■

Here'sjust 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 I, 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 GroupJ by Ron Geere

"This publication represents over a year's intensive research ... and

the resulting product is a 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 of your '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 acguired 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 \nf0rm3t\0n. 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 50 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 I, 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 NC Call 919-275-9809

Or send coupon to

COMPUTE! Books, P.O. Box 5406, Greensboro, NC 27403

In England, order from Level Limited, P.O. Box 438, Hampstead, London,

NW3 IBH. Price in England is £14.90. including P S P.

Please send. . copy |copies) Programming The

PET/CBM at S24.95 each. (In the US and Canada, add S3.D0

shipping and handling. Outside North America add S9.00 for air

mail delivery. S3.00 for surface delivety).

All orders must be prepaid in US funds |money order, check,

or chaigef.

□ Payment Enclosed

Please charge my □ VISA □ MasterCard □ Am. Express

Account No. Expifes /

Name -

Address

City State _2ip_

Country

Allow4-6 weeks tor delivery. Fofeign surfacedetiveiy allow2-4monitis
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Programs which let motor impaired, nonverbal people

communicate with others using a computer, can be of

great benefit. Below are versions ofa menu-communicator

for Apple, PET, and VIC computers.

Micros With The Handicapped

Developing A

Communications

Program: Part II

Susan Semancik and Marshall Curtis

Delmaiva Computer Club

In our last column, we discussed the need for

developing a program to help nonverbal, motor-

impaired individuals in their communication needs.

As the following outline shows, the second part of

this series on construction of such a program will

identify some of the considerations in the selection

of a menu for the program:

I. Introduction (April issue of COMPUTE!)

A. Need for communications program

B. Outline of series

C. Reasons for tutorial approach

II. Menu Setup (June issue of COMPUTE!)

A. Type of Communication

1. Word processing

2. Computer programming

3. Daily routine

4. School classes

B. Format of Message

1. Considerations

a. Output device for message

b. Multiple input functions

c. Maximum message length

d. Screen size of computer display

2. Calculations

a. Number of screen lines for message

b. Number of screen lines for menu

3. Positioning

a. Top of screen

b. Bottom of screen

C. Format of Menu

1. Menu entries

a. Sentences

b. Words

c. Characters

2. Menu arrangement

a. Row

b. Column

c. Block

3. Menu spacing

a. Number of blank rows and columns

b. Number of entries per row or column

c. Number of rows or columns per screen

D. Display of Menu

1. Static

a. PET computer

b. VIC computer

c. Apple II computer

2. Dynamic

There are many things to consider when de

veloping a communications program. The most

fundamental is the purpose for which communication

is desired. Rather than develop one program to deal

with all types of communication needs, it might be

better to have separate programs dedicated to specific

objectives — for instance, a program to do word pro

cessing functions with printer or modem output; or

a program to communicate to a computer in a prog

ramming language such as BASIC, PASCAL, or

machine language; or a program to communicate

with others on a daily routine basis; or a program to

use specific vocabularies for different school classes;

etc. A list of communication needs compiled on an

individual basis among nonverbal, motor-impaired

persons would have many similar requirements,

regardless of differences in computer equipment

available or alternative input devices needed.

We will start with the development of a program

to communicate with others on a daily basis, and will

develop other types of programs as requests warrant

them. Having decided on the type of communication,

the next choice to consider is the format for com

munication: will the user be communicating by

selecting from a menu of sentences, words, charac

ters, or a combination of these? Must the physical

line length of the computer's display screen be the

deciding factor in this choice? Not necessarily. With

the use of vertical and/or horizontal scrolling, screen

sizes do not have to limit the length of menus or

messages.

If enough computer memory or a disk is avail

able, even multiple screens or "pages" of menus

could be alternately displayed to increase the

number of selections that can be made rapidly. If

screen size is limited, a possible alternative might

be to have a menu of sentences and/or words per

manently displayed on a large poster rather than

on the computer's screen. Then the user could

access the poster's menu by a row/column or

number selection method, with the choice being

displayed on a printer, or even verbalized by a
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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

•UART's •FLOPPYDISC CONTROLLERS

•BAUD RATE GENERATORS *CRT CONTROLLERS

FALK-BAKER

ASSOCIATES

382 FRANKLIN AVE. • NUTLEY. NEW JERSEY 07110

(201) 661-2430

WRITE OR CALL FOR CATALOG

CBM/PETINTERFACES

RS-232 SERIAL PRINTER INTERFACE - addressable -

baud rates to 9600 - switch selectable upper/lower,

lower, upper case - works with WORDPRO. BASIC and

other software - includes case and power supply.

MODEL-ADA1450 149.00

CENTRONICS/NEC PARALLEL INTERFACE - address

able - high speed - switch selectable upper lower.

lower/upper case - works with WORDPRO, BASIC and

other software - has Centronics 36 pin ribbon connector

at end of cable.

MODEL-ADA1600 129.00

CENTRONICS 730/737 PARALLEL INTERFACE - as

above but with Centronics card edge connector at end

of cable.

MODEL-ADA730 129.00

COMMUNICATIONS INTERFACE WITH SERIAL AND

PARALLEL PORTS - addressable - software driven -

true ASCII conversion - selectable reversal of upper-

lower case - baud rates to 9600 - half or full duplex - X-

ON. X-OFF-selectable carriage return delay-32 char

acter buffer - Centronics compatible — much more.

MODEL-SADI 295.00

ANALOG TO DIGITAL CONVERTER - 16 channels - 0

to 5.12 volt input voltage range - resolution is 20 milli

volts per count - conversion time is less than 100 micro

seconds per channel.

MODEL - PETSET1 295.00

REMOTE CONTROLLER WITH CLOCK CALENDAR

- controls up to 256 devices using the BSRX10 remote

control receivers - 8 digital inputs. TTL levels or switch

closure — 8 digital outputs, TTL levels.

MODEL-PETSET2 295.00

All prices are in US dollars for 120VAC.

Prices on 220 VAC slightly higher.

Allow $5.00 shipping & handling, foreign orders

add 10% for AIR postage.

Connecticut residents add 7Vfe% sales tax.

All prices and specifications subject to change without notice.

Our 30 day money back trial period applies.

MASTER CHARGE VISA accepted.

MENTION THIS MAGAZINE WITH YOUR ORDER

AND DEDUCT 5% FROM TOTAL.

IN CANADA order from; Batteries Included, Ltd., 71 McCaul

Street, F6 Toronto. Canada M5T2X1, (416)596-1405.

IN THE USA order from your local dealer or direct: Connecticut

microcomputer. Inc., 34 Del Mar Drive, Brookfield. CT 06804,

(203)775-4595.

Dealer inquiries invited.

Connecticut microcomputer, Inc.
34 Del Mar Drive, Brookfield, CT 06804

203 775-4595 TWX: 710 456-0052

FACTORY PRICING 
IN STOCK! IMMEDIATE DELIVERY! 

PLUS 

• M PS 6550 RAM fo r PET 
• M PS 6530-002, -003 fo r KIM-1 

• M ANUALS 
• KIM -3 BK STATIC RAM 

MEMORY BO ARD 

• KIM-4 MOTHERBOARD 

• KIM PROMMER 
KIM-1 & 4 Compatible 
Eprom Programmer 

• KIMATH 
Chips with Listing 

• KIM EX-1 EXPANSION BOARD 
KIM -1 Plugable PROM Ram 
and 110 Boord 

• RS-232 ADAPTER 
For KIM-1 

• POWER SUPPLIES 
• KIM REPLACEMENT KEYPAD 

STANDARD MICROSYSTEMS 

* FLOPPY DISC CONTROLLERS 

* BAUD RATE GENERATORS * CRT CONTROLLERS 

FALK-BAKER 
ASSOCIATES 
382 FRANKLIN AVE . • NUTLEY. NEW JERSEY 07110 

1201) 661-2430 

WRITE OR CALL FOR CATALOG 

CBM/PET INTERFACES 

RS-232 SERIAL PRINTER INTERFACE - addressable ­
baud rales 10 9600 - swilch seleclable upperllower, 
lower/upper case - works wilh WORDPRO, BASIC and 
other software - includes case and power supply. 

MODEL - ADA 1450 149.00 

CENTRONICs/NEC PARALLEL INTERFACE - address­
able - high speed - switch selectable upperllower. 
lower/upper case - works wilh WORDPRO, BASIC and 
other software - has Centronics 36 pin ribbon connector 
al end 01 cable. 

MODEL - ADA 1600 129.00 

CENTRONICS 7301737 PARALLEL INTERFACE - as 
above but with Centronics card edge connector at end 
of cable. 

MODEL - ADA730 129.00 

COMMUNICATIONS INTERFACE WITH SERIAL AND 
PARALLEL PORTS - addressable - sofTware driven ­
true ASCII convers ion - selectable reversal of upper­
lower case - baud rates 10 9600 - half or lull duplex - X­
ON, X-OFF - seleclable carriage relurn delay - 32 char­
acter buffer - centronics compatible - much more. 

MODEL - SADI 295.00 

ANALOG TO DIGITAL CONVERTER -16 channels - 0 
to 5.12 vall inpul voltage range - resolulion is 20 mil li­
volts per count - conversion time is less than 100 micro­
seconds per channel. 

MODEL - PETSET1 295.00 

REMOTE CONTROLLER WITH CLOCK/CALENDAR 
- conlrols up 10 256 devices using the BSR X 1 0 remole 
control receivers - 8 digital inputs, TIL levels or switch 
closure - 8 digilal oulpuls, TTL levels. 

MODEL - PETSET2 295.00 

All prices are in US dollars for 120VAC. 
Prices on 220 VAC slightly higher. 

Allow $5.00 Shipping & handling. loreign orders 
add 10% for AIR postage. 

Connecticut residents add 7 112% sales tax. 
All prices and specifications subject to change without notice. 

Our 30 day money back trial period applies. 
MASTER CHARGEIVISA accepled. 

MENTION THIS MAGAZINE WITH YOUR ORDER 
AND DEDUCT 5% FROM TOTAL. 

IN CANADA order from: BaMeries Included, Ltd., 71 McCaul 
Street , F6 Toronto, Canada M5T2Xl , (416)596-1 405. 
IN THE USA order from your local dealer or direct: Connecticut 
microComputer, Inc .. 34 Del Mar Drive, Brookfield, CT 06804. 
(203)775-4595. 

Dealer inquiries invited. 

Cor .. "1eCticut microComputer, Inc. 
34 Del Mar Drive , Brookfield, CT 06804 
203 775-4595 TWX: 710 456-0052 
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computer-controlled speech synthesizer.

A Versatile And Portable Program

In the series of articles we will be presenting on

communications, we will be looking at some of the

special features of three different computers and

input devices we have available. This will mean

that we will want the program we develop to be as

versatile and portable as possible, and will try not

to use features peculiar to a particular system if a

more standard approach can be found. This will

help those readers who want to develop a similar

communications program for different systems.

The three computers we will use have the following

screen characteristics: 1) Commodore PET com

puter with 25 lines of 40 characters each; 2) Com

modore VIC computer with 23 lines of 22 charac

ters each; and 3) Apple II computer with 24 lines

of40 characters each.

Since this program will involve communicating

with others on a daily basis, each user must make

up an individual list of words involving his/her own

routines. Start with a list of frequently used names

of people, places, and articles, and of activities,

actions, or descriptions most often associated with

these words. Also, consider word endings if gram

matical structure will be important in your mes

sages, as well as punctuation, numbers, and special

symbols. The alphabet should also be included so

words can be formed that are not accessible from

the menu.

Individualizing the menu will speed up the

communication process. Not only can a message be

formed faster with the computer's help, but the

formation will not require the active involvement

oi the person with whom you want to communicate.

The computer would be used in this case as a re

corder of the message, so that there will be con

tinuity of expression, and the message can be re

peated without having to be reformed. Using the

sound capability of most home computers, an

audible signal could also be given when a message

is ready for viewing.

For this demonstration program, we will choose

a menu format that will include words and charac

ters. If you want the entire menu to be visible at all

times, then the computer's display screen charac

teristics will determine the size and structure of the

menu. This type of menu will be called a static

menu and will be shown first, since it is the easiest

to create in a general fashion for any type of home

computer. Later, we will investigate several types

of dynamic menus, such as multiple menus and

scrolling menus.

Next, decide on whether the message you

form will be sent to an external device, and/or

displayed on the computer's screen. If it will only

be sent to an external device, such as a printer,

then the entire screen can be used for the menu. If

it will also be sent to the screen, then consider the

maximum length necessary for your messages. To

calculate the number of screen lines needed for the

message area in a static menu, divide the maximum

message length by the number of characters con

tained in the computer's screen width. Round up if

any remainder exists, and/or add one to the result

if you don't want words split at the right edge of

the screen.

Also, decide if you will need several input

functions and, if so, will they be performed by an

alternative input device, or menu-driven from the

screen. Input functions will be the topic of a later

column, but they can include such things as erasing

your last entry from the message, changing the

selection speed for input, changing menus, changing

output devices, or alternating between areas of the

screen. If these functions are selected from the

screen, then your communication's menu area will

be smaller for a static menu.

We will assume in this demonstration that 160

characters will be the maximum message length to

be displayed on the computer's screen. Also, we

will reserve two lines of the screen for input func

tions, and will include an extra line in the message

area to take care of words that would otherwise be

split at the right edge of the screen. This means

that our three computers would require 5, 9, and 5

lines, respectively, of the screen for the message

area, and would have 18, 12, and 17 lines, respec

tively, remaining for the menu area.

Example 1: Commodore VIC Computer

160/22 = 8 lines for message

+ 1 for no edge-splitting of words

9 lines for message area

+ 2 for input functions

23-11 - 12 lines for menu

The menu can be arranged in rows, columns,

blocks, etc. Remember that the main consideration

in the arrangement is how easy it will be to indicate

and retrieve a selection. The row or column ar

rangements give sufficient structure to satisfy the

selection consideration. For this demonstration, we

will use a column arrangement, with an attempt

made to set the words in columns simulating sen

tence structure, and with characters appearing in

an end column.

Spacing between adjacent columns and rows

will be a factor of the distance the user will be from

the computer's screen, in conjunction with the

character size displayable by the computer. If

vision is also a problem for the user, can the com

puter's characters be displayed larger? Yes, but

since that's a concern shared by many others who
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computer-colllrolled speech sylllhesizer. 

A Versatile And Portable Program 
I n the series of articles we will be presenting on 
communications, we will be looking at some of the 
specia l features of three differelll computers and 
input devices we have avai lable. This wi llillean 
that we will walllthe program we develop to be as 
versati le and portable as possible, and will try not 
to use fea tures peculiar to a particular system if a 
more standard approach can be found. This will 
help those readers who walll to develop a similar 
communications program for different systems. 
The three compute rs we will use have the followi ng 
screen characteristics: I) Commodore PET com­
puter with 25 lines of 40 characters each; 2) Com­
modo re VIC computer with 23 lines of22 charac­
te rs each ; and 3) Apple II compute r with 24 lines 
of 40 characte rs each. 

Since this program will involve commLlIlicating 
with others on a dail y basis , each user must make 
up an individual list o f words involving his/her own 
routines. Stan with a list of frequen tl y used names 
of people, places, and a rticles, and of activities, 
actio ns. or descriptio ns most often associated with 
these words. Also, cons ider word endings if gram­
matica l structure will be important in yo ur mes­
sages, as well as punctuation , numbe rs, and specia l 
symbols . The a lphabet should also be included so 
wo rds can be r armed that are not accessible from 
the menu. 

I ndividualizing the menu will speed up the 
communication process. Not on ly can a message be 
formed faster with the computer's help, but the 
formation wi ll not require the active invo lvement 
of the person with whom you want to communicate. 
The computer would be used in this case as a re­
corder of the message, so that there will be con­
tinuity of express ion, and the message can be re­
pealed without having to be reformed. Using the 
sound capabi lity of most home compute rs, an 
audible signal could also be given when a message 
is read y for viewin g. 

Fo r this de monstratio n program , we will choose 
a menu formal that wi ll incl ude words and charac­
te rs. I f you walllthe entire menu to be visible at all 
times, then the computer's display screen charac­
te ri stics will de termine the size and structure of the 
menu . This type o f menu will be ca lled a static 
me nu and wi ll be shown first, since it is the easiest 
to create in a genera l fashion for any type of home 
computer. Later, we will in vestigate several types 
of d ynamic menus, such as mul tiple menus and 
scro lling menus. 

Next, decide o n whethe r the message you 
form will be sent to an external device, and/o r 
displayed on the computer's screen. Ifit will only 

be sent to an external device, such as a printer, 
then the entire screen can be used for the menu. If 
it will also be selllto the screen, then conside r the 
maximum length necessa ry for your messages. To 
ca lculate the number of screen lines needed for the 
message area in a static menu, divide the maximum 
message length by the number of characters con­
tained in the computer's screen width. Round up if 
an y re mainder exists , and/or add one to the result 
if you don 't want wo rds spl it at the right edge of 
the screen. 

Also, decide if'you will need several input 
functions and , if so, will they be performed by an 
alte rnative input device, or me nu-driven fro m the 
screen. I nput fun ctio ns will be the topic of a later 
colulnn , but they can include such things as eras ing 
your last entry from the message, changing the 
selection speed for input, changing menus, changing 
output devices, or alte rnating be tween areas of the 
screen. If these fun ctions are se lected from the 
screen, then yo ur communication 's me nu area wi ll 
be smaller for a static menu. 

We will assume in this demo nstration that 160 
characters will be the max imum message length to 
be displayed on the computer's screen . Also, we 
will rese rve two lines o f the screen for in put func­
tions, and will include an extra line in the message 
area to take ca re of words that wo uld otherwise be 
split at the right edge o f the screen . This means 
that our three compute rs would require 5, 9, and 5 
lines, respectively, of the screen for the message 
area, and would have 18, 12, and 17 lines, respec­
tivel y, remaining for the menu area. 

Example I: Commodore VIC Computer 

160/22 = 8 lines for message 
+ 1 for no edge.splitting of words 

9 lines for message area 
+ 2 for input functions 

23 - II = 12 lines for menu 

The menu can be arranged in rows, co lumns, 
blocks, etc. Remember that the main conside ration 
in th e arrangement is how easy it will be to indi cate 
and re trieve a selection. The row o r co lumn ar­
rangements give surficielll structure to satisfy the 
selection consideration. For this demonstration, we 
will use a colullln arrangenlcnt, with an altelllpt 
made to se t th e words in columns sim ulating sen­
te nce structure, and with characte rs appearing in 
an end column . 

Spacin g be tween adjacent colu mns and 1'0 \\15 

will be a factor of the distance the use r wi ll be from 
the computer's screen, in conjunctio n wi th the 
character size d isplayable by the comput er. If 
visio n is also a problenl fo r th e user , ca n the CO Ill ­

pute r's cha racters be di splayed large r> Yes, but 
since that's a conce rn shared by many othe rs who 
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may not need a communications program, we will

address that problem as a separate issue in a later

article.

For our demonstration program, we will as

sume one blank row between column entries, and

one space between adjacent columns. The number

of entries per column will be the quotient when

you divide the number of screen lines for the menu

by one more than the number of blank rows be

tween column entries. This means that the PET,

VIC, and Apple computers can have 9, 6, and 8

column entries, respectively, with the decisions

made so far.

Example 2: Apple II Computer

17/2 = 8 entries per column

Since the width of each column will be deter

mined by the largest word within it, group your list

of words into sentence structure arrangement, and

determine the number of columns that will form a

static menu for your screen width. Sample menus

follow for each of the three computers:

Example 3: Menu for the PET Computer:

DOCTOR I IS HAVE COME SEE INGEDS

TEACHER YOU ARE HAS BATH EAT AOTFR

WILL WE GO GOOD DRINK AND-ULHCP

Example 4: Menu for the VIC Computer:

DR. IS COLD INGEDS12

I AM WHEN AOTFR34

YOU ARE DRINK .ULHCP56

MOM EAT WANT PMYWKB78

DAD NO TIME ,VJQZX90

HOT YES SLEEP ;$%0'+-

Example 5: Menu for the Apple Computer:

DOCTOR I IS HAVE COME SEE INGEDS

TEACHER YOU ARE HAS BATH EAT AOTFR

WILL WE GO GOOD DRINK AND .ULHCP

Once you've given the menu sufficient thought,

then one of the last decisions to be made is the

placement of the communications menu and the

input functions menu, either at the top, bottom, or

middle of the screen. And, if the message is also to

be placed on the screen, where will it go? For our

demonstration program, we will assume the com

munications menu will be in the middle ofthe

screen, with the message area being either at the

top or bottom of the screen. We are also assuming

that the screen columns are numbered from left to

right starting from one, and the screen rows are

numbered from top to bottom starting from one.

We are finally at a point where we can start to

consider the programming aspect of the project. It

may seem that it took us a long time to get to this

point, but if not enough attention is paid to the

choosing and positioning of the elements of the

menu, then no amount of programming tricks will

Example 6: Display screen placement.

a) Screen cols: Max. Col. #

1-

Screen rows: 1

Max. Row

b)

MESSAGE AREA

COMMUNICATIONS MENU AREA

INPUT FUNCTIONS MENU AREA

INPUT FUNCTIONS MENU AREA

COMMUNICATIONS MENU AREA

MESSAGE AREA

make this be a functional tool for the motor

impaired, nonverbal user.

A Simple BASIC Program

We will start with a simple BASIC: program that

will enable you to view your individual menus on

your computer's display screen. Programs 1

through 3 contain programs for our three com

puters to display the menus of Examples 3-5 by

rows. The following is a list of variables that will be

used in those programs:

W = the number of characters per screen

width

RM = the number of rows in the communica

tions menu

BR = the number of blank rows between

column entries

CM = the number of columns in the com

munications menu

BC = the number of spaces between adjacent

columns

RI = thenumberof rows in the input functions

menu

SR = the starting screen row for the com

munications menu

SC = the starting screen position for the 1st

column

S() = the starting column positions for each

column

L() = the width of each column

P = the tabbing position for a column

Note that line 75 of the program is written for a

TAB function which starts count at zero. If your

computer's TAB function starts count at one,

replace line 75 with P = S(C) + TP. In line 95, TP is

used to adjust the TAB value for computers which

can TAB beyond the screen width. For those that

don't, this line can be adjusted or deleted. If your

system doesn't allow variable dimensions as in

statement 25, then set the DIM for each variable to
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may not need a communications program, we will 
address that problem as a separate issue in a later 
a rticle. 

For o ur demonstration program, we will as­
sume o ne blank row between column e ntries, and 
one space between adjacent columns. The number 
of entries per column will be the quotient when 
yo u divide the number o f screen lines for the menu 
by one more than the number of blank rows be­
tween column entri es. T his means that the PET , 
VIC, and Apple compute rs can ha ve 9, 6, and 8 
colU llln e ntries, respective ly. with t:he decisions 
made so far. 
Example 2: Apple II Computer 

17/2 = 8 entries per column 

Since the width of each column will be deter­
mined b), the la rgest word within it, group your list 
of words into sentence structure arrangenlent. and 
dete rmine the number of columns that will form a 
static menu for your screen width. Sample menus 
follow for each of the three computers: 

Example 3: Menu for the PET Computer: 

DOCTOR I IS HAVE COME SEE INGEDS 
TEACHER YOU ARE HAS BATH EAT AOTFR 
WILL WE GO GOOD DRINK AND .ULHCP 

Example 4: Menu for the VIC Computer: 

DR. IS COLD INGEDSI2 
AM WHEN AOTFR34 

YOU ARE DRINK .ULHCP56 
MOM EAT WANT ?MYWKB78 
DAD NO TIME ,VJQZX90 
HOT YES SLEEP ;$ %0'+-

Example 5: Me nu for the Apple Computer: 

DOCTOR I IS HAVE COME SEE INGEDS 
TEACHER YOU ARE HAS BATH EAT AOTFR 
WILL WE GO GOOD DRINK AND .ULHCP 

O nce you've given the menu sufficient thought, 
then o ne of the last decisions to be made is the 
placeme nt of the commun ications menu and the 
input fun ctions menu, either at the top, bottom , or 
midd le o f the screen. And , if the message is also to 
be placed on the screen , where will it go? For our 
demonstration program, we will assurne the com­
munications menu wi ll be in the middle of the 
screen , with the message a rea being either at the 
top or bottom of the screen. We are also assuming 
that the screen columns are numbered from left to 
right sta rting from one, and the screen rows a re 
numbered from top to bottom starting from one. 

We are fin ally at a point where we can start to 
conside r the programming aspect of the project. It 
may seem that it too k us a lo ng time to get to this 
point, but if not enough attention is paid to the 
choos ing and position ing of the elements of the 
menu , then no amount of programming tricks wi ll 

Example 6: Display screen placement. 

a) Screen cols: Max, Col. # 

1 • 
Screen rows: I MESSAGE AREA 

Max. Rowt 
COMMUNICATIONS MENU AREA 

b) 

INPUT FUNCTIONS MENU AREA 

INPUT FUNCTIONS MENU AREA 

COMMUNICATIONS MENU AREA 

MESSAGE AREA 

make this be a fu nctional tool for the motor 
impaired , nonverbal user. 

A Simple BASIC Program 
We will start with a simple BASI C program that 
will enable you to view your individual menus on 
your computer's display screen. Programs I 
through 3 contain programs for ou r three com­
puters to disp lay the menus o f Examples 3-5 by 
rows. The followin g is a list of va riables that will be 
used in th ose programs: 

W = the number of characters per screen 
width 
RM = the number of rows in the communica­
tio ns menu 
BR = the number of blank rows between 
column entries 
CM = the number o f columns in the com­
munications menu 
BC = the number of spaces between adjacent 
columns 
RI = the numberofrows in the input functions 
menu 
SR = the sta rting sc reen row for the com­
munications Inenu 
SC = the starting sc reen position for the 1st 
column 
S() = the starting column positions for each 
column 
L() = the width o f each column 
P = the tabbing position fo r a column 

Note that line 75 of the program is written for a 
TAB function which sta rts count at zero. If your 
computer's TAB function starts count at one, 
replace line 75 with P = S(C) + TP. In line 95, TP is 
used to adj ust the TAB value for compu te rs which 
can TAB beyond the screen width. For those that 
don't, this line can be adjusted o r deleted. I r your 
system doesn't allow variable dimensions as in 
statement 25, then set the DIM for each va riable to 
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the value of W. Also, on other computers you may

need to enclose all your data entries within quota
tion marks.

Line 65 is a check to be sure the menu as des

cribed will indeed fit on the screen. The programs

for each computer use REM statements to explain

important steps. These are only included for your

information, and do not have to be typed in as part

of the program. Notice that the lines that change

for the different computers are lines 10, 20, 30, 95,
and 140-195.

By following the programs, you should be able

to make suitable changes to run the program on

your system if it is different. Try changing your

menu and some of the program parameters, such

as number of columns, number of blank rows

between column entries, starting row or column

position on the screen. You should get a feel for

how flexible this program can be.

In the next issue we'll cover the selection pro

cess in the program. Will selected entries be re

trieved from DATA lists, subscripted variables,

memory blocks, or from the screen itself? We will

also need to look ahead at the possibility of a dy

namic menu and how multiple menus can be en

tered without disturbing the flow of the program.

Let us know if you have any special ideas you'd like

developed in this program, and we'll try to incor

porate them as we go along.

Delmaiva Computer Club

P.O. Box 36

Wallops Island. VA 23337

Program I.

5 REM EXAMPLE 8A) PET COMPUTER

10 PRINT CHRS(147);:REM CLEAR TEXT SCREEN

2 0 W=40:RM=9:BR=1:CM=7:BC=1:RI=2:SR=3:SC=1

:REM SET MENU PARAMETERS

25 DIM S(CM),L(CM):S(1)=SC

30 DATA 7,4,4,4,5,3,6:REM COLUMN WIDTHS

35 IF CM=1 THEN 50

38 REM CALCULATE STARTING POSITION OF EACH

COLUMN

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 POSITI

ON 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=1 TO CM:READ M

$

75 P=S(C)-1+TP

80 PRINT TAB{P);M$;:NEXT C

90 IF S(CM)+LEN(M$)-KW THEN PRINT:G0T0 10

0:REM WRAPAROUND ADVANCES A LINE

95 IF BR=0 THEN TP=TP+W:IF TP>87 THEN TP=0

:REM 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 BLA

NK ROWS BETWN COLUMN ENTRIES

120 NEXT R

130 GOTO 130:REM DISPLAY ISN'T DISTURBED UN

TIL USER BREAKS PROGRAM

139 REM ENTER DATA BY ROWS

140 DATA DOCTOR,I,IS,HAVE,COME,SEE,INGEDS

145 DATA TEACHER,YOU,ARE,HAS,BATH,EAT," A0T
FR"

150 DATA WILL,WE,GO,GOOD,DRINK,AND,.ULHCP
155 DATA HOW,DO,CAN,BAD,SLEEP,IN,?MYWKB

160 DATA WHO,GET,AM,DID,BED,OUT,",VJQZX"
165 DATA WHAT,MOM,WANT,HOT,RADIO,TV,";$%()•

170 DATA WHERE,DAD,T0,COLD,ROOM,YES,"!*/"=:

175 DATA WHEN,JOHN,TIME,THE,FOOD,NO,-01234

180 DATA WHY,RICK,DAY,CALL,PLAY,AT,+56789
200 PRINT "MENU SIZE ERR0R!":END

Program 2.

5 REM EXAMPLE 8B) VIC COMPUTER

10 PRINT CHR$(147);:REM CLEAR TEXT SCREEN

20 W= 22:RM= 6:BR=1:CM= 4:BC=1:RI = 2:SR=3:SC=1

:REM SET MENU PARAMETERS

25 DIM S{CM),L(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

COLUMN

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 POSITI

ON 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:F0R C=1 TO CM:READ M
S

75 P=S(C)-1+TP

80 PRINT TAB(P);M$;:NEXT C

90 IF S(CM) +LEN(M$)-KW THEN PRINT:GOTO 10

0:REM WRAPAROUND ADVANCES A LINE

95 IF BR=0 THEN TP=TP+W:IF TP>87 THEN TP=0

:REM UPDATE TAB IF LINE ENDS W/NO ~

LF

100 IF 3R=0 THEN 120

110 FOR B=l TO BR:PRINT:NEXT B:REM SKIP BLA

NK ROWS BETWN COLUMN ENTRIES

120 NEXT R

130 GOTO 130:REM DISPLAY ISN'T DISTURBED UN

TIL USER BREAKS PROGRAM

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,7MYWKB78

160 DATA DAD,NO,TIME,",VJQZX90"

165 DATA HOT,YES,SLEEP,";$%()'+-"

200 PRINT "MENU SIZE ERR0R!":END

Program 3.

5 REM EXAMPLE 8C) APPLE II COMPUTER

10 TEXT : HOME : REM CLEAR TEXT SCREEN

2 0 W=40:RM=8:BR=1:CM=7:BC=1:RI=2:SR=3:SC=1

:REM SET MENU PARAMETERS

25 DIM S(CM),L(CM):S(1)=SC

30 DATA 7,4,4,4,5,3,6:REM COLUMN WIDTHS

35 IF CM=1 THEN 50

38 REM CALCULATE STARTING POSITION OF EACH

COLUMN

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 POSITI

ON CURSOR TO 1ST ROW OF MENU
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the value of W. Also, on other computers you may 
need LO enclose all your data entries with in quota­
tion Inarks. 

Line 65 is a check LO be sure the menu as des­
cribed wi ll indeed fit on the screen. The programs 
for each computer use REM statements LO explain 
important steps. T hese are onl y included for you r 
information , and do not have to be typed in as pan 
o f the program. Notice that the lines that change 
for the different computers are lines 10,20, 30, 95, 
and 140- 195 . 

By fo llowing the programs , you should be able 
to make suitable changes to run the program on 
your sys tem if it is different. Try changing your 
menu and some of the program parameters, sli ch 
as number of columns, number of blank rows 
between co lumn entries, starting row or colu mn 
position on the screen. You should get a feel for 
how fl exible this program can be. 

I n the next issue we' ll cover the selectio n pro­
cess in the program . Will selected entries be re­
trieved from DATA lists, subscripted variables, 
memory blocks, or from the screen itself> We will 
also need to look ahead at the poss ibi li ty of a d )'­
namic menu and how tTIu ltiple menus can be en­
te red without d isturbing the fl ow of the program. 
Let us know if you have any special ideas you'd like 
developed in th is program , and we'Htry LO incor­
pOl'ate them as we go alo ng. 

Delmarva CUIII/JUler Club 
P.O. Box 36 
Wallops Isla lid, VA 23337 

Program 1. 
5 REM EXAMPLE 8A) PET COMPUTER 
10 PRINT CHR $( 147) ; :REM CLEAR TEXT SCREEN 
20 W=40:RM=9:BR=1 : CM=7 : BC=1:RI=2:SR=3:SC=1 

:REM SET MENU PARAMETERS 
25 DIM S(CM) ,L (CM) : S(l)=SC 
30 DATA 7 , 4 , 4 , 4,5,3 , 6:REM COLUMN WIDTHS 
35 IF CM=l TH EN 50 
38 REM CALCULATE STARTING POSITION OF EACH 

COLUMN 
40 FOR 1=2 TO CM : READ L(I - 1 ) :S(I) =S(I - 1)+L 

(I -1 )+BC:NEXT I: READ L(CM) 
50 IF SR=1 THEN 70 
60 FOR X=1 TO SR- 1 : PRINT : NEXT X: REM POSITI 

ON CURSOR TO 1ST ROW OF MENU 
65 LP=S(CM ) +L(CM) - 1:IF LP>W THEN 200 
70 TP=0:FOR R=1 TO RM:FOR C=1 TO CM : READ M 

$ 
75 P=S(C) - l+TP 
80 PRIN T TAB(P) ;M$ ; :NE XT C 
90 IF S(CM)+LEN(M$) - 1 (W THEN PRINT :GOTO 10 

0 : REM WRAPAROUND ADVANCES A LINE 
95 IF BR=0 THEN TP=TP+W:IF TP >87 THEN TP=0 

: REM UPDATE TAB IF LINE ENDS WINO -
LF 

100 IF BR=0 THEN 120 
110 FOR B=1 TO BR :PRINT : NEXT B: REM SKIP BLA 

NK ROWS BETWN COLUMN ENTRIES 
120 NEXT R 
130 GOTO 130:REM DISPLAY ISN'T DISTURBED UN 

TIL USER BREAKS PROGRAM 
139 REM ENTER DATA BY ROWS 
140 DATA DOCTOR , I , IS,HAVE , COME , SEE ,INGEDS 
145 DATA TEACHER , YOU , ARE , HAS , BATH , EAT ," - AOT 

FR" 
150 DATA WILL , WE,G O, GOOD,DR INK,AND, . UL HCP 
155 DATA HOW , DO , CAN , BAD , SL EEP,IN, ?MYWKB 
160 DATA WHO , GET,AM , DID , BED , OUT ,", VJQZX " 
165 DATA WHAT,MOM,WANT,HOT,RADIO , TV ,"~ $%() I 

170 DATA WHERE , DAD , TO, CO LD,ROOM , YES , "!* / A=: 

175 DATA WHEN , JO HN, TIME,THE , FOOD,NO , -01234 
180 DATA WHY , RICK , DAY , CALL,PLAY,AT,+56789 
200 PRINT "M ENU SIZE ERROR !":END 

Program 2. 
5 REM EXAMPLE 8B ) VIC COM PUTER 
10 PRINT CHR$(147) ; : REM CLEAR TEXT SCREEN 
20 W=2 2 : RM=6:BR=1:CM=4:BC=1:RI=2:SR=3:SC=1 

:REM SET MENU PARAMET ERS 
25 DIM S(CM) ,L( CM) :S(1)=SC 
30 DATA 3 , 3 , 5 , 8:REM COL UMN WIDTHS 
35 IF CM=1 THEN 50 
38 REM CALC ULATE STARTING POSITI ON OF EACH 

CO LUMN 
4a FOR 1=2 TO CM : READ L(I-1) :S (I)=S(I - 1) +L 

(I-1)+BC:NEXT I: READ L(CM) 
50 IF SR= 1 THEN 70 
60 FOR X=1 TO SR-1 : PRINT:NEXT X:R EM POSITI 

ON CURSOR TO 1ST ROW OF MENU 
65 LP=S (CM ) +L(CM) - l:IF LP>W THEN 200 
70 TP=0:FOR R=1 TO RM :FOR C= 1 TO CM : READ M 

$ 
75 P=S(C) - l+TP 
80 PRINT TAB (P) ; M$;:NEXT C 
90 IF S (CM)+LEN (M$) - l ( W THEN PRINT: GOTO 10 

0 : RE M WRAPAROUND ADVANCES A LINE 
95 IF BR=0 THEN TP= TP+W:IF TP>87 THEN TP=0 

: REM UPDATE TAB I F LINE EN DS WINO -
LF 

100 IF BR=0 THEN 120 
110 FOR B=1 TO BR :PRI NT : NEXT B: REM SKI P BLA 

NK ROWS BETWN COLUMN ENTRIES 
120 NEX T R 
130 GOTO 130 : REM DISPLAY ISN ' T DISTURBED UN 

TIL USER BREAKS PROGRAM 
139 REM ENTER DATA BY ROWS 
140 DATA DR . , IS , COLD, INGEDS1 2 
14 5 DATA I ,AM, WHEN ," AOTFR34" 
150 DATA YOU, ARE,DRINK, . ULHCP5 6 
155 DATA MOM, EAT ,WANT , ?MYWKB78 
160 DATA DAD ,NO, TIME,",VJ QZX90 " 
165 DATA HOT ,Y ES, SL EEP ,"; $%() ' +- " 
200 PRINT "MENU SIZE ERROR !":END 

Program 3. 
5 REM EXAMPLE 8C) APPLE II COMPUTER 
10 TEXT: HOME : REM CLEAR TEXT SCREEN 
20 W=40:RM=8:BR=1:CM=7:BC=1:RI= 2 : SR=3 : SC=1 

:REM SET MEN U PARAMETERS 
25 DIM S(CM) ,L( CM) : S(l) =SC 
30 DATA 7 , 4 , 4 , 4 , 5,3 , 6:REM COLUMN WIDTHS 
35 IF CM=1 THEN 50 
38 REM CALCULATE STARTING POSITI ON OF EACH 

COLU MN 
40 FOR 1=2 TO CM:READ L(I - 1):S(I )=S(I - 1)+L 

(I-1)+BC:NEXT I : READ L(C M) 
50 IF SR=1 THEN 70 
60 FOR X=1 TO SR-1: PRINT:NEXT X:REM POSI TI 

ON CURSOR TO 1ST ROW OF MENU 


