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Introducing the PERCOM

Alternative toATARI 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 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-Kbytes of RAM and compatible

video display system: Atari's disk-operating system

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

drives (if used) an optional disk drives

interconnecting 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, IMC.

11320 PAGEMilL RO - DALLAS IX 75243 - 1214) 340-7QB1

ATARI 800 & ATARI 810 are trademarks of (he Atari Corporation.

PERCOM is a trademark of Percom Data Company. Inc.

PEFGOM

Yes ... Id like to know more about Percom RFD disk

drives lor my Atari 800 Computer. Rush me free literature.

Send lo: PERCOM DATA COMPANY. Inc., Dept 18-C01

11220 Pagemiii Road. Dallas. Texas 752^3

name

street

city

zip

1 plan to add

phone number

a hard disk sysiem lo my Atari1

MAIL TODAY!

. lyes

state

no

Introducing the PERCOM 
Alternative to ATARI Disk Storage 
Your Alari 800 is the finest home computer on 
the market. Now you can own a floppy disk 
system thaI 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 Alari DOS 2.08. 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 fou r·drive controller, then connect 
as many as three more low·cost AFD 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 
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Minimum syslem requirements - are an Alan 800 
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drives (i f used) an optional disk drives 
Interconnecting cable available from Percom. 
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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 Woi

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 v\ PLUS...

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 ol Professional Software. Inc. WordPro was written by Steve Punter
All specilocations subject to change without notice.
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Everyone expected it wou ld happen 
sooner or later ... w ith WordPro PLUS'" 
it al ready has! Now aU the marvelous 
benefi ts of expensive and advanced 
word processing systems are available 
on Commodore computers, America 's 
largest selli ng computer line. Word Pro 
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 al savings of thousands 
of dollars! 
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now available at a f ract ion of what you 
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new and revolutionary CBM 8032 
Computer. 
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time saving word processing tool. With 
Word Pro PLUS, documents are dis
played on the computer's screen. Edit
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Foi 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. Up to

1000 accounts and up to

99 departments.

FOI the Commodore 8000 

eMS Aerol nNG SYIIIII 
fOt114l ...
.... 51 ' (01/II1II 
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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. 



s. g Syste

Series Computer System
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Accounts Receivable
Invoices and Monthly State

ments as well as Credit and

Debit Memos. Accomodates

full or partial payments. CJser

sets finance charge rate and

period. CJser 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

.uleSvstemiS J 

ntillg System II 

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 

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. 

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 

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 



Memory— you never seem to have quite

enough of it.

But if you're one of the thousands of Apple

owners using the SoftCard, there's an economical

new way to expand your memory dramatically.

16K ON A PLUG-IN CARD.
Microsoft's new RAMCard simply ( -

plugs into your Apple If,® and adds 16k

bytes of dependable, buffered

read/write storage.

Together with the SoftCard,

the RAMCard gives you a 56k

CP/M(r: system that's big enough

to take on all kinds of chores that

would never fit before (until now,

the only way to get this much

memory was to have an Apple

Language Card installed). V

GREAT SOFTWARE:
YOURS, OURS, OR THEIRS. ^

With the RAMCard and

SoftCard, you can tackle large-

scale business and scientific

computing with our COBOL and

FORTRAN languages. Or greatly

increase the capability of CP/M

applications like the Peachtree Software account

ing systems. VisiCalc™ and other Apple software

packages can take advantage of RAMCard too.

And RAMCard gives you the extra capacity to

develop advanced programs of your own, using the

SoftCard and CP/M. Even with the RAMCard in

place, you can still access your ROM BASIC

and monitor routines.

JOIN THE SOFTCARD

The RAMCard is just the

latest addition to the SoftCard

family — a comprehensive sys

tem of hardware and software

that can make your Apple more

versatile and powerful than you

ever imagined.

Your Microsoft dealer has all

the exciting details. Visit him

soon, and discover a great idea

that keeps getting better.

Microsoft Consumer

Products, 400108th Ave. N.E.,

Suite 200, Bellevue, WA 98004.

{206)454-1315.
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A Brief Overview

Of The Chicago Consumer Electronics Show

And National Computer Conference In Houston

Robert Lock Publisher/Editor and Tom Halfhill, Features Editor

I don't know why they ended up holding these two significant shows on overlapping days, but it made

for some extremely hectic traveling. Tom Halfhill, our new Features Editor, will describe the shows and

new products in much more detail next issue (both shows are still in progress), but we thought you'd

enjoy a tantalizing preview.

Commodore's Third Generation

In this partial list of features you'll be able to discern the impact of the Commodore introductions. Tom

will fill in the blanks next month:

Integral

Monitor
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1 don't know why they ended up holdi ng these two sign ificant shows on overlapping days, but it made 
for some extremely hectic traveling. Tom Halfhill , our new Features Editor, will describe the shows and 
new products in much more detail next issue (both shows are still in progress), but we thought you'd 
enjoy a ta ntal izing preview. 

Commodore's Third Generation 
In this partial list of features you'll be able to disce rn the impact of the Commodore introductions. Tom 
will fill in the blanks next month: 
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MORE THAN EVER, ATARI HOME COMPUTERS
ARE SPEAKINGYOUR LANGUAGE.

With more program languages than ever to choose
from, you now nave more opportunities than ever to

utilize the amazing capabilities of the ATARI 800™
Home Computer.

Whether you're a beginning programmer, or at the

forefront of the art, you'll finclan ATARI program
language that can make your task quicker and simpler
than ever before. Just look at what ATARI has to offer:

AIARI Microsoft BASIC—Now we offer the industry

standard, most powerful Microsoft BASIC yet. With
simple commands, it allows you to take advantage
of unique ATARI hardware features such as our well-
known player/missile graphics. For ease ofprogram
ming, it includes n-dimensional arrays for numerics
and string handling. And importantly, conversion
procedures are simple.

AIARI Macro Assembler™—Faster and more power

ful than any ATARI language before, the ATARI
Macro Assembler also allows you to access more
memory space. And it's excellent for I/O interface
and manipulation of such features as: player/missile
graphics, sound registers and peripherals. In
addition, the macro processor and include tile

library features speed-up program development

considerably.

Fig-FORTH—For specialized programming needs,
such as educational or game applications ATARI Fig-
FORTH is uniquely effective. Fig-FORTH combines
power and simplicity in an efficient 10K size, with

characteristics of an interpreter and the speed of

machine language code.

ATARI BASIC-An affordable and easy to use
BASIC that uses only 8K of memory. It allows you to
take advantage of the spectacular ATARI graphics
and sound capabilities. And its immediate mode
error messages greatly simplify debugging.

ATARI Assembler Editor—An excellent tool to assist

the assembler-programmer in creating, editing and
debugging assembly programs.

PILOT—PILOT is an exceptional learning language,
with built-in "turtle" graphics to let you create spec
tacular designs and pictures with very short programs.
Simple one or two-letter commands can allow you
to create a dialogue with the computer. And a single
"match" command can perform complex text
evaluation and pattern-matching instantly.
ATARI is constantly developing new ways to help

you get more out ofyour ATARI 800 Home Computer.
So watch for more innovative and exciting program
languages from ATARI in the future.

In addition to bringing the computer age
home, ATARI is committed to answering
the needs of computer professionals. . .,

g piugiam

A
©iy«2 AIARI. Inc

All RiBhh Reserved

'AvaiUhle frwn dw ATARI I

ATARI HOME COMPUTERS
We've Brought The Computer Age Home™

MORE THAN EVER, ATARI HOME COMPUTERS 
ARE SPEAKING YOUR LANGUAGE. 

With more program languages than ever to choose 
from , you now have more opporrunities than ever to 
utilize the amazing capabilities of the ATARI800'" 
Home Computer. 

Whether you 're a be~inning programmer, or at the 
forefront of the art, you II find an ATARI program 
language that can make your task quicker and simRler 
than ever before. Just look at what ATARI has to offer: 
A1ARI Microsoft BASIC- Now we offer the industry 
standard, most powerful Microsoft BASIC yet. With 
simple commands, it allows you to talee advantage 
of unique ATARI hardware features such as our well
known player/ missile graphics. For ease of program
ming, it includes n-dimensional arrays for numerics 
and string handling. And importantly, conversion 
procedures are simple. 
A1ARI Macro Assembler'" - Faster and more power
ful than any ATARllanguage before, the ATARI 
Macro Assembler also allows you to access more 
memory space. And it's excellent for VO interface 
and manipulation of such features as: player/missile 
graphics, sound registers and peripherals. In 
addition, the macro processor and "include" me 
library features speed-up program development 
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Fig-FORTH!.... For specialized programming needs, 
such as educational or game applications ATARI Fig
FORTH is uniquely effective. Fig-FORTH combines 
power and simplicity in an efficient 10K size, with 

characteristics of an interpreter and the speed of 
machine language code. 
A1ARI BASIC- An affordable and easy to use 
BASlC that uses only 8K of memory. It allows you to 
take advantage of the spectacular ATARI graphics 
and sound capabilities. And its immediate mode 
error messages greatly sim plify debugging. 
A1ARI Assembler Editor- An excellent tool to assist 
the assembler-programmer in creating, editing and 
debugging assembly programs. 
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with built-in "rurtle" graphics to let you create spec
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to create a d ialogue with the computer. And a single 
"match" command can perform complex text 
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Commodore "MAX" Machine

Third Generation

Commodore "B" Series

Microcomputer

Third Generation

Commodore PI28 Series Microcomputer

Other New Computers: Sinclair Introduces A Color Computer

The Sinclair Spectrum was introduced in the US at the CES. It's roughly the same size as the ZX-81,

but includes a partial stroke keyboard rather than the familiar membrane keyboard. The unit features

extended Sinclair BASIC, 16 colors, 16K RAM standard, and a suggested retail in the $200 price range.

More next issue.

Epson, the well-known printer manufacturer, introduced a 16K portable computer with a suggested

retail of $795. The computer is truly portable, deriving power from four NiCad batteries. Built-in

(standard) features include a LCD (Liquid Crystal Display) screen with 20 character by four line display,

and a 24 column dot matrix

printer. The entire unit measures

roughly 1 1 inches by 8.5 inches

by 2 inches, and weighs 3 pounds,

13 ounces. The unit also features a

built-in RS-232C communications

port with full/half duplex selection

and 110 to 4800 baud rate. A

standard microcassette unit is

optional.

Other Random Bits In The "More

Later" Category-

Atari, Apple and Commodore

were showing off new software.

Atari announced a price reduction

on the 400's suggested list to $349.95.

Microsoft reports increased and

substantial support for MS-DOS.

TIMEX was actively promoting the

$99.00 TIMEX/Sinclair computer.
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Commodore "MAX" Machine 

Third Ge ne ration 
Commodore "S" Series 
Microcomputer 

Third Ge neration 
Commodore Pl28 Series Microcomputer 
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Commodore 64 

Other New Computers: Sinclair Introduces A Color Computer 
The Sinclair Spectrum was in troduced in the US at the CES. It's rough ly the same size as the ZX-S I, 
but includes <' pania l stroke keyboard rather than the familiar membrane keyboard. T he unit featu res 
ex tended Si nclair BASIC, 16 colors , 16K RAM standard , and a suggested reta il in the $200 price ra nge . 
Mo re nex t issue. 

Epson, the wel l-known printe r manufacturer , introd uced a 16 K portable compu ter with a sugges ted 
retail of$795. The compute r is trul y ponable, deriving power from fo ur NiCad batteries. Built-ill 
(standard ) featu res include a LC (Liqu id Crysta l Display) screen with 20 characte r b~' four line d isplay. 
and a 24 colu mn dot matrix 
printer. T he e ntire unit Tneasures 
roughl y I I inches by S.5 inches 
by 2 inches, and weighs 3 pounds, 
13 o unces. T he unit also features a 
built-in RS-232C communications 
pon with fu ll/half duplex se lection 
and I 10 to 4S00 baud rate. A 
standard microcassc lI.e un it is 
optional. 

other Random Bits In The "More 
Later" Category ... 
Atari , App le and Commodo re 
were showing off new software. 
Atari announced a price reduction 
on the 400's suggested list to $349.95. 
Microsoft repon s increased and 
substantial support for MS-DOS. 
T I M EX was acti ve ly promoting the 
$99.00 T I MEXlSi nclair computer. 

IIiiI n 

Epson HX-20 



ADD POWER TO 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

TM POWER is a Registered Trademark ol Professional Software, inc.

All specif real ions subject lo 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, MA02194

Tel: (617) 444-5224 Telex #951579

, 

ADD POWER"" TO YOUR $89.96 
COMMODORE COMPUlIR 

POWER produces a dramatic improvement in the 
ease of edi ting 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 add ed to the Screen Ed itor and the 
BASIC Interpreter. Designed for the CBM BASIC 
user, POWER contains special edi ting, programming, 
and software debugging tools not found in any other 
microcomputer BASIC. POWER is easy to use a nd is 
sold complete with a full operator's manual w ritten by 
Jim Butterfield. 

POWER's special keyboard 'instant action' features 
and additional comm ands 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 Professional Soltware, Inc.. 
AU speoflCll tlons SUbjecllO change without notICe. 

new "stick-on" keycap labels. The cursor movement 
keys are enhanced by the addit io n of auto-repeat and 
text sea rching functions ar e added to help ease pro
gram mod jfjcation. Cursor UP and CUTso r DOWN 
produce previous and next lines of source code . 
COMPLETE BASIC program listings in memory can 
be displayed o n the screen and scrolled in either direc
tion. POWER is a mus t for every serious CBM user. 

Can 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 
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JINSAM
Officially approved by Commodore

For Their 8000-9000 Series Desk-Top Computers

space

age

Used at NASA,

Kennedy Space Center

With Multiple Applications Related

to th#^ plumbia Space Shuttle Project

inctudingrescue operations

v il reports, inventory and
racking.

micro

software

Jinsam8.2
has broken the sort limit. Sorts are now

unlimited - you may sort to any desired

depth: 3,4,5,6,7 ....

We now have:

Unlimited record length, unlimited fields,

and unlimited sorts, searching by key

quick-scan and pattern matching, allow

ing limitless applications.

JINI MICRO-SYSTEMS, Inc.
DATABASE MANAGEMENT SYSTEM DESIGN

Box 274 KINGSBRIDGE STN.

RIVERDALE, N.Y. 10463

(212)796-6200

Used at NASA, 
K .. ,I\n •• dv SD,3ce Center 

Applications Related 
Space Shuttle Project 

operations 
"'n'\rl~ inventory and 

Jinsam8.2 
has broken the sort limit. Sorts are now 
unlimited - you may sort to any desired 
depth: 3,4,5,6,7 .... 
We now have: 
Unlimited record length, unlimited fields, 
and unlimited sorts, searching by key 
quick-scan and pattern matching, allow
ing limitless applications. 
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Ask The

Readers
•Robert Lock, Richard Mansfield,

And Readers

COMPUTE! welcomes questions, comments, or solutions to

issues raised in this column. Write to: Ask The Readers,

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

27403. COMPUTE! reserves, the right to edit or abridge

published letters.

A Bigger Set Of Commands

I keep reading about this new POKE, and that new

POKE, to do all sorts of wonderful things. But it

seems cumbersome to me. As micros evolve, might

not some scheme evolve so these memory addresses

do not need to be memorized?

In other words, a much larger command set.

The new commands are directly translated inter

nally to the proper POKE, so it wouldn't require

that much more memory. And it would be both

easier to remember and more transportable.

What do your readers think? Perhaps some of

them already have done such a program!

Kevin Sinclair

Language designersface a tough decision: they must

balance convenience (many commands) versus the amount

ofROM or RAM granted to them (such as 8K BASIC).

Fortunately, many languages can be extended,

permitting you to add extra, custom commands, lj your

language is "soft-loaded," coming off disk or tape into

RAM, you can usually "patch into" (modify) the language

to force it to recognize your netv commands. However, the

new commands will generally have to be written in machine

language and reside in RAM somewhere.

ROM-based languages are more difficult to alter.

Most Microsoft BASICs (Apple, OSI, Commodore) put a

fragment of the language into RAM during their start-up

sequences when you turn power on. You can put a machine

language "JMP" command (a "wedge") in the midst of

thisfragment which causes the computer to regularly

"jump'7 to a machine language routine ofyour own which

would check to see ifyou had typed "SPECIAL" or what

ever instead of a normal BASIC word.

The "Universal Wedge" for disk commands, Basic

Aid, and other BASIC enhancement programs use this

method. Non-Microsoft BASICs, such as Atari 8K

BASIC, can also be made to recognize new commands,

but it is a tricky business. Watch upcoming issues of

COMPUTE!for an Atari Wedge routine.

Forfurther information about adding "Wedges," see

Bill Wilkinson's "Insight: Atari" column (COMPUTE!.,

May, 1982 #24), "Modifying Apple s Floating Point

BASIC" (COMPUTE!, May, 1982, #24) and, for Micro

soft BASIC in general, "The Wonderful Wedge"

(COMPUTE!, April, 1981, #11).

Atari Lockup Revisited

Several readers have responded to the issue raised by Greg

Kopp in Ask the Readers, May, 1982, about the occasional

"lockup" where the Atari will, mysteriously, "go away"

and no longer respond to the keyboard.

Bill Wilkinson, COMPUTE! columnist and one of

the authors ofAtari BASIC, responded that "all substan

tial software has bugs. If it's in ROM, the bug can't be

repaired unless a new set ofROM chips are brought out.

For whatever reason, Atari has never brought out a new

ROM set. To befair about it, there are bugs in the original

TRS-80 which have never beenfixed either."

We might add that the new IBM computer has a bug

in the division routine. Also, the severalfixes which

Commodore has made to its BASIC in ROM have cured

the original bugs, but brought about new problems of

software compatibility between versions.

BASIC To BASIC

I'm having trouble with the PET program on page

14 in Issue 23, ApriL 1982. I couldn't get it to

work. Now that I have looked at lines 140 and 150,

I'm confused. Isn't [the variable] "TI" always zero?

If so...doesn't this cause line 150 just to loop? At

least that's where my program gets stuck.

Guy Lillis

The program you refer to is a "fast-find"for cassettes, but

is designed to work only on Commodore cassette drives

(PETICBMIVIC). Programs which use only (he keyboard

or screen can usually work (with some changes) on most

computers using BASIC. However, techniques involving

peripherals like tape drives tend not to be very "portable"

between computer brands.

For example, the Commodore machines have a

special variable called TI (for Time) which is an internal

clock. This variable is always being updated by the com

puter and can, therefore, be used to time events. In your

computer, TI is an ordinary variable, always zero unless

you assign a value to it.

The "fast-find" technique is so specific to the machin

ery involved that it even needs adaptations to work on the

different models of the Commodore line. (See thefollowing

letter.)

VIC Fast-Find

I need your help with a small problem. I entered

the BASIC code for the cassette tape to locate

programs on fast-forward as shown on Page 14 of

the April, 1982, COMPUTE!, and, although you

claim that it "can be adapted to any Commodore
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Adynamic duo fromSSI for the

ATARI!

THE BATTLE OF SH1LOH: A brigade-level simulation ofthe first grand battle ofthe Civil War,

pitting the Confederate Army against Grant's troops and Union gunboats.

Atari owners, rejoice!

First SSI brought you THE

SHATTERED ALLIANCE1" and you

made it the popular fantasy war-

game it is today.

Now. we are proud to offer

two more games for your pleasure:

THE BATTLE OF SHILOH™ and

TIGERS IN THE SNOW™

In producing these games,

we've taken full advantage of the

Atari 400/800's brilliant graphics

capability and combined it with

our extensive wargame-design

experience.

For example, both games have

colorful map displays that can be

scrolled effortlessly so you can

keep track of all the action on the

vast battlefields. We've also

employed special rules and innova

tive gaming systems to enhance

the sophistication, realism and play-

ability of these simulations.

And the result of all this hard

work? Two strategy games that

will truly challenge and excite your

game-loving mind!

At $39.95 each (available in

either cassette or disc version*),

they are waiting for you at your

local computer/game store today!

VISA and M/C holders can

order by calling 800-227-1617.

ext. 335 (toll free). In California,

call 800-772-3545, ext. 335.

To order by mail, send your

check to: Strategic Simulations Inc.

465 Fairchild Drive, Suite 108.

Mountain View. California 94043.

All our games carry a 14-day

money-back guarantee.

•TIGERS: 40K mini floppy disc or 40K cassette

for the Atari 400/800 with Atari BASIC cartridge.

SHILOH: 40K mini floppy disc or 32K cassette

for same. When ordering, please specify disc or

cassette version.

Atari is a registered trademark of Atari Inc.

TIGERS IN THE SNOW: Ghostlike Nazi Tiger tanks and infantry sweep across the darK
frozen forests ofthe Ardennes againsta surprised U.S. force in this division/ regiment-level
simulation of Hitlers last desperate attack.

As part of our demanding standards of excellence, we use ITiaXBll floppy discs.As part of our demanding standards of excellence, we use maxell floppy discs. 
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machine," I can't get it to run on the VIC-20.

I suspect that the memory addresses in the

PEEK and POKE statements for the Commodore

PET are different than the VIC-20, but since I

don't own the PET, I don't know how to convert

these few memory addresses to the VIC-20.

Since there are only three BASIC statements

that refer to memory addresses, could you inform

me what the VIC-20 equivalent addresses would be.

I believe that COMPUTE! has a wide following

among VIC-20 owners and that this data would be

of interest to many readers.

William E. Bender

You're right, POKEs, PEEKs, and SYSs are the least

"portable" aspect ofBASIC. When you try to translate

a program written for one computer model or brand, these

words are sure to give you problems. Thefollowing version

of tape Fast Findfor VIC, by Associate Editor Harvey

Herman, was originally published last fall. It makesfor

an efficient tape management system, but must be thefirst

program on each tape.

100 REM VIC FAST FIND

110 REM

120 REM HARVEY B. HERMAN

130 REM

140 N=5:DIM A$(N):REM N IS # OF PROGRAMS "

ON TAPE

150 FOR 1=1 TO N:READ A$(I):NEXT I

160 PRINT CHR5(147);CHR$(144);" PROGRAM"

::PRINT:PRINT "NUMBER NAMEn:PRIN

T

170 FOR 1=1 TO N:PRINT I;" ";A$(I):NEX

T IiPRINT

180 INPUT "FIND NUMBER";J:PRINT

190 IF J<1 OR J>N THEN 160

200 IF J=l THEN 330

210 REM START OF ROUTINE TO FAST FORWARD

220 REM WAIT FOR RELEASE IF NECESSARY

230 IF(PEEK(37151) AND 64)=0 THEN PRINT "

PRESS STOP ON CASSETTE"

240 IF(PEEK(37151) AND 64)=0 THEN 240

250 PRINT "PRESS FAST FORWARD":PRINT

260 IF(PEEK(37151) AND 64)=64 THEN 260:RE

M CHECK FOR PRESS

270 PRINT "OK":PRINT:A=TI

280 IF ABS(TI-A)<(J-1)*360 THEN 280:REM F

AST FORWARD 6 SEC PER PROGRAM

290 POKE 37148fPEEK(37148) AND 247:REM ST

OP MOTOR

300 PRINT "RELEASE FAST FORWARD"

310 IF(PEEK(37151) AND 64)=0 THEN 310:REM

WAIT FOR RELEASE

320 REM DYNAMIC KEYBOARD LOAD

330 PRINT CHR$(147);CHR$(17);CHR$(17);CHR

$(17);"LOAD n;CHR$(34);A$(J);CHR

$(34);CHR$(19)

340 POKE 198,1:POKE 631,13:END

350 DATA PROGRAM 1,PROGRAM 2,PROGRAM 3,PR

OGRAM 4,PROGRAM5

Hidden Adventure

Regarding Rudolph F. Lauer's query in the May

issue: I am co-author of Fantasy Games Software's

PET programs Swordquest and Escape From the

Death Planet. We have both Original-ROM and

Upgrade-ROM versions of these games.

Except for a few early orders, our cassettes

include both versions. Users who have upgraded

their PETs should try loading from the (unlabeled)

flip-side of the cassette. If that side proves to be

blank, they may send their cassettes to me with a

stamped reply envelope, and I will record the

Upgrade version for them at no charge.

J. L. Pietenpol

J. L. Pietenpol

'5711 Trinity Rd.
Raleigh, NC 27607

GETting On Atari

I'm a new Atari owner and one thing bothers me

much about Atari BASIC. In Apple BASIC and in

PET/CBM BASIC, one keyword is GET, in terms

of strings. Atari's keyword GET has a different

meaning. How can I input characters without

pressing return? It would be much easier to make

advanced games without just using the joysticks.

Howie Fishman

To use Atari's GET command, you must first open a file

to the keyboard, e.g. OPEN#1,4,0,"K:". You can then

GET a keystroke with GET#1,A. A (or whatever variable

you use) will contain the ASCII value of the key typed

(A = 69for "E",97 FOR"a",etc). GET will always wait

for a keystroke.

You can use location 764 to see if a key has been

pressed. It normally holds 255, but when a key is pressed,

it will contain a "keyboard code" (not ASCII). POKEing

764 with a 255 will reset the register.

100 IFPEEK(764) = 255THEN100

110 POKE 764,255

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

Waits for

100 GET#1,A Gets a key

VIC Expansion Software

Why don't the manufacturers of software for the

VIC-20 offer more sophisticated software requiring

memory expansion? They do for all the other

computers.

Scott Barber

The VIC is a new machine and memory expansion is even

newer. Its library ofsoftware is building quickly, however,

as the many ads in COMPUTE! illustrate. For predictions

and information about VIC software, seeJim Butterfield's

"Whither VIC?" in this issue.
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meaning. How can I input characters without 
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newer. I Is libral)' oj soJtware is building quickly, however, 
as the many ads in COMPUTE! illustrate. For Inedictions 
and inJor",ation about VIC soJtware, see J im Butterfield's 
"Whith.,. VIC?" in this issue. 



THEYLAUGHED AT MEWHEN I SAT DOWNAT THE KEYBOARD...

BUT OH, WHEN I BEGAN TO PLAY! HERE'S WHATTHEYSAID:

BPL-ATON 1 - "I've had to

replace three electro-

universal wristcouplers

since 1 got it'

PROTECTOR.

CORQUS I -"Even with a
class II embryonic

neurolifter, it is disgustingly

difficult to play:'
SLIME.

ADM-MARK 11 + - "More fun

than kicking the servonic

katdroid!'

CHICKEN.

ELF-X2-"CanIbea

submarine when I grow up?"

NAUTILUS.

NAUTILUS, PROTECTOR, CHICKEN AND SLIME ARE ALL TRADEMARKS OF SYNAPSE SOrTWARE.

)T1CD 82° Coventry Rd.
1LK3C Kensington, CA 94707
l L— _* (415) 527-7751

FOR THE ATARI* HOME COMPUTER. *ATARI ISA REGISTERED TRADEMARK OF ATARI, inc.

THEY lAUGHED AT ME WHEN I SAT DOWN AT THE KEYBOARD • .• 
BUT OH, WHEN I BEGAN TO PlAY! HERE'S WlfAT TIlEY SAID: 

~ORGUS 1-"Even with a 
class II embryonic 
neurolitter, it is disgustingly 
difficult to play:' 

SLIME. 

ADM·MARK II+-"More fun 
than kicking the servonic 
katdroid:' 

CHICKEN. 

BPL-ATON 1-Tve had to 
replace three electro
universal wristcouplers 
since I got it:' 

PROTECTOR. 

ELF-X2-"Can I bea 
submarine when I grow up?" 

NAUTILUS. 

NAUTILUS, PROTECTOR, CHICKEN AND SLIME ARE ALL TRADEMARKS OF SYNAPSE SOFTWARE. 

FOR THEATARI ' HOME COMPUTER. 

820 Coventry Rd. 
KenSington, CA 94707 
(415) 527-7751 

' ATARI 15 A REGISTERED TRADEMARK OF ATARL INC. 
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An Attack Of Hearts

When I do a POKE 756,226, enabling lowercase

and control characters to be printed on the screen

in graphics mode 1 or 2, the computer fills the

screen with a bunch of hearts. How do I get rid of

them?

Larry L.

The alternate character setfor Graphics modes one and

two is the bottom halfofthefull character set, i.e., lower

case, graphics, and control, symbols. Unfortunately, the

heart (CHR$(O)), maps into the place where SPACE is

encoded, resulting in a screen full ofhearts. The usual

cure is to perform a SETCOLOR 0,0,0, since the SPACE

(or heart) defaults to color register zero. This will make

the hearts black, the default background color. Naturally,

you'll have to change this if the background is not black.

Unfortunately, this prevents youfrom printing any

text in the blacked-out color, reducing your available

colors fromfive tofour. A superior, if more complicated,

procedure would be to modify the character set by zeroing

out the heart character. This requires additional RAM to

hold the new character set and POKEing 756 with the

pointer to the custom character set. Here is an example

program:

100 CHBAS=?5b^CH0RG=57344

110 CHSET=( PEEKC 186 >-8 )*256

120 Q&PHICS 1

130 POKE 756,226

140 ? #6 = ? #6;" now Icharsinsl" =? #fe;"

1 CHARACTER I SET"

158 FOR 1=6 TO 511:REM ONLY HALF NEEDS T

0 BE TRANSFERRED

168 POKE CrSET+LF€EK<CH0RG+512+I>

170 NEXT I

188 POKE 756.CHSET/256

198 REN 'FOR W=l TO 5Q = NEXT W1 IS A PAUS

E USED GtO FOR EMPHASIS

195 REN NOT h£EDEO FOR l-JQRKING PROGRAH

260 FOR 1=8 TO ?:PGKE CHSET+L^FQR W==1

TO 50=HEXT W=NEXT I=REM ERASE HEART

210 ? #6^? te/'ldOlnE"

EHO

More Workhorse Programs

for your computer to play with!

With these Creative Software home programs your Atari® or

can start playing in the real world:

HOUSEHOLD FINANCE
• 15 income & expense categories m

• Budgeting

• Monthly & yearly accounting

• Indicate tax deductible items

• Produce tables & graphs

• $34.95 cassette

• $39.95 disk

LOAN ANALYZER
■ Amortization tables

• Compute interest charges

• Compare various loans

• Analyze loan terms

• Manipulate loan parameters |
• S14.95 cassette

• S1995 disk

HOME INVENTORY
• Catalog your possessions

• User-definable categories

• Search catalog for items

• Record serial«, purchase price

• Compute the value ot items

• S19 95 cassette

• S24 95 disk

DECISION MAKER
• Decide between alternatives

• Compute recommended choices

• Manipulate decision parameters

• Weigh intluencing (actors

• Save decisions on tape or disk

• S19.95 cassette

• S24.95 disk

CAR COSTS
• Record maintenance costs

• Itemize insurance payments

• Track fuel consumption

• Summarize all costs to date

• Compiite cost of a trip

• S19.95 cassette

• S24.95 disk

CREATIVE
SOl" I WARE 201 San Anionio Circle, #270

A Division Of ASQ. Inc. Mounlain View. CA 94040

(415)948-9595

Ask about our many other recreational and home

applications.' TO ORDER: VISA'MasterCard, check
or money order accepted. If charge, please include

expiration date of card. Add $1.50 tor shipping and

handling. California residents add sales tax.

16 COMPUTE! July, 1982. Issue 26 

An AHack Of Hearts 
When I do a POKE 756,226, enabling lowercase 
and control characters to be printed on the screen 
in graphics mod e I or 2, the compute r fills the 
screen with a bunch of hea rts. How do I get rid of 
them ? 

Larry L. 

The allemate dwmcter set for Gmphics modes one and 
two is the bot/om half of Ihe fu ll character set, i.e., lower
case, graphics, and control symbols. U "fortunately, the 
he",·t (CH R$(O)), maps into the place where SPACE is 
encoded, "esulling in a screen full of )warts. The usual 
cu.-e is to pelf ann a SETCOLOR 0,0 0, since Ihe SPACE 
(or he01·t) defauLts to color register zcw. This will make 
the hearts black, the default background calm'. NatumLly, 
you'll have to change this if the background is not black. 

Unfortunately, this tn'events you from p,-inting any 
lexl 'in the bLacked-out coloT, reducing YOUT avaiLable 
colors fmm five 10 four. A sup .. ior, if mo,.e complicated, 
procedure would be to modify the chamcter set by zeroing 
out the heart chanict.,·. This requi"es additionaL RAM to 
hold Ihe new chamcter set and POKEing 756 with the 
pointe,. to the c'Ustom d lamcter set. H ere is an example 
program: 

100 CI-IlAS=756 , CIDRG--57344 
110 DlSET =< PEEJ« 106 )-8 )*2"-.06 
120 GRAPHICS 1 
130 POKE 756,226 
140 ? 16 ' ? 16; II now Ichan9insl" ,? #6;" 

ICfW<ACTERI SET" 
150 FCf< I =0 TO 511' REM CJt.l. Y fW..F t-EEDS T 
o BE TRAtt3FERREO 
160 POKE CHSET + L PEEK( CHJ<G+512+ I ) 
170 t-EXT I 
180 POKE 756, Cl-ISET/256 
190 REM 'FCf< ~1\=1 TO 50 ,t-E>n H' IS A ~ 
E USED Ott..Y FCf< EtPHASIS 
195 REM NOT t-EEDED Fa< ~,;JRKING PROGR~1 
200 FCf< I =0 TO 7, POKE CHSET + L 0 'FOR ~I\= 1 
TO 50 ' ~lEXT ~4' t-E/(T I' REtl ERASE HEART 
210 ? #6'? #6; "1d:llnE" 
220 00 

CAR COSTS 
• 15 income & • catalog your possessions • Decide between al ternatives • Record maintenance costs 
• Budgeting 
• Monthly & yearly accounting 
• Indicate tax deductible items 
• Produce tables & graphs 
• 534.95 cassene 
• m.95 disk 

• User-delinable categories 
• Search catalog far items 
• Record serial ~. purchase price 
• Compute the value 01 items 
• SI9,95 cassene 
• $24.95 disk 

201 San AnlonlO Q.cle. #270 
Mountain View. CA 94040 
(4151948-9595 

• Compute recommended choices 
• Manipulate decision parameters 
• Weigh inlluencing factors 
• Save decisions on tape or disk 
• $19.95 casselte 
. 524.9:5 disk 

• Uemize insurance payments 
• Track fuel consumption 
• Summarize all costs to date 
• Compute cost 01 a Iflp 
• SI9.95 casselte 
• 524.95 disk 

Ad _ "'" """'" othe- ,..,eutitww/ tmd_ 
..".,. • 'fS! ro ORDER: VISA MasterCanl. check 
or order a.cc.cptc:d. Ir charge. please include 
.~~ti::nCda~"~o:of~~caRl . Add SI .50 for ,hippmg and 
h residents add sales tax. 
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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

© Choice of 4 popular games

See your local
computer dealer
or order directly
from IDSI.
Specify ATARI
or APPLE.

'AIAKI [OWNERS

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

ALSO AVAILABLE FOR
THE APPLEIP48K
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.

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 IDSI. 
!tpecify ATARI 
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. 
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A Monthly Column

Computers

And Society

David D.Thornburg

Associate Editor

Odds And Ends...

You folks sure love to write letters! My mail load

from this column and Friends of the Turtle is large

enough that I don't always get answers out right

away. If you have written and haven't heard from

me, don't despair — I will write as soon as I can.

I received several letters in response to the

"computers and the arts" columns. Reader Ted

Nemeth of New York wrote in part:

Dear Dr. Thornburg:

In "Computers and Society"in the March

issue oj COMPUTE!you wrote "... Whitney

saw a new medium."

Mary Ellen Bute (my grandmother)

was the first (absolutely) to use a light pen

on an oscilloscope to create animated patterns

with music. She worked with Professor

Theraman creating this technique. Her

work received major acclaim and showed at

Radio City Music Hall in New Yorkfor

years.

I have shown her Mr. Whitney's book

and while she enjoyed many of the graphics,

shefelt his technique of visual-sound inter

pretation is not, all that well developed. She

worked with many composers from George

Gershwin to Edgard Varese in developing

her theories. Since her methods did not

include the use of the digital computer, her

work (about 25 shortfilms) lias been all but

ignored. ...

Asfor myself I am a student at NYIT.

I own an Atari 800 and am working on

programs similar to my Grandmother's,

except with Rock and Roll rmisic. ...

Sincerely,

Ted Nemeth

I found Ted's letter quite interesting. A14 too

often we forget to look at the progress made with

technologies that preceded the ones which currently

hold our interest.

Several other readers shared their favorite

graphics programs with me. Among the finest

graphics packages 1 have seen for the Atari com

puters is the program Graphics Master written by

Courtney Goodin (distributed by Datasoft, $49.95).

This program allows the user to create pictures in

either of two high resolution (320 x 192 pixel)

screens. I use one screen for small graphic elements

that I can then "pick up" and stand anywhere I

wish on the second screen. The user can intermix

text and graphics, and has several choices of text

size. Symmetry operations, such as rotations and

mirror reflections, can be performed as well. Since

text is treated as part of the graphics screen, you

can split a word in the middle of a letter if you

wish. This fine program provides many features

for its modest price. It is a tribute to its author that

one can create superb drawings using only the

Atari joystick as the input device.

I have just begun to explore a professional

graphics package for the Apple — more on that in a

later column.

The columns on computer games in the class

room also generated a lot of mail. Most of you who

wrote agree with the idea that there is something to

be learned from the arcade games. In the area of

educational software, I have several new programs

I am reviewing, including a beautiful set of pro

grams from The Learning Company (formerly

ALT) in Portola Valley, California. As with the

graphics program for the Apple, these software

reviews will have to wait for another column.

Computer Literacy - Who Needs It?

Those of you who read this column regularly know

that I am a proponent of the use of computers in

the classroom. There seem to be two extremes to

the use of the classroom computer — as a tool for

programming the child through rote drill and

practice, or as an object of study and exploration.

My own bias lies toward the use of intrinsically

motivating learning games to reinforce basic skills

that were taught using conventional (human

teacher) methods. In addition, I am a strong pro

ponent of the idea that children should gain mastery

over the computer through the use of user friendly

languages such as PILOT and LOGO.

Historically, my argument has been with those

who see the computer used only as a replacement

for or simple adjunct to a teacher — who see the

computer as a data processing tool to probe the

student's skills and report all failings and progress

to a human for analysis and further action. I guess

that the thought of row upon row of schoolchildren
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THE MOSAIC RAM SYSTEMS FORATARI

CLEARLYTHE BEST

THE

SCREEN

CLARITY

YOU CAN SEE THE MOSAIC DIFFERENCE

WHATTHE EXPERTS HAD TO SAY

A.NALO.G. 400/800 MAGAZINE said in a 32K RAM

board comparison test: "The Mosaic 32K RAM showed no

sign of interference and gave the best screen clarity" and

"Mosaic uses what we feel are the highest quality

components which may improve reliability".

INTERFACE AGE said after replacing the Atari memory

board with a Mosaic 32K RAM: "Once in place there is no

noticeable change in screen clarity" and "in view of its

excellent performance it should be a serious choice for those

Atari owners intending to expand their memory"

Each Mosaic RAM board gives you more thanjust the best

screen clarity but also the best in reliability flexibility and

compatibility The Mosaic RAM systems offer you the best in

every way— these features prove it.

» Works in both the Atari 400*& 800*computers.

■ 4 year guarantee.

■ Complete instructions.

■ Test cycled 24 hours for reliability

■ Gold edge connectors for better reliability

■ Quick no-solder installation.

■ Full flexible memory configuration.

■ Can be used with 8K, 16K and future products.

e Designed to take advantage of Atari 800 s superior bus structure.

■ Designed for inter-board communication in Atari 800.

■ Allows Atari 800 to have 2 slots open for future expansion.

■ Always the best components used for superior screen clarity and

reliability

■ Low power design for safety and reliability

■ Available companion board (S5] to allow running The Mosaic RAM

systems independent of other boards.

THE MOSAIC RAM SYSTEMS FOR

THE SERIOUSATARI OWNER.

THE MOSAIC 32K RAM

For the serious Atari owner. This is the 32K RAM board

you've been hearing about. It has every feature you

could want from a RAM board and more features than

any other board offers. Each Mosaic 32K RAM comes with

complete instructions so in a few minutes you will have

expanded your Atari 800 to 48K RAM. The Mosaic 32K

RAM works as well in the Atari 400, but we suggest the

NEW Mosaic Expander.

THE MOSAIC EXPANDER

This is the most effective way you can expand to 32K

RAM for your Atari 400 computer. And at almost the 16K

price! The revolutionary Mosaic Expander is a memory

board with 16K RAM in place and open slots to add 16K

more from the Atari 16K board that comes with your Atari

400. Each board comes with complete instructions so in a

few minutes you will have expanded to 32K RAM.

Trademark of Atari, Inc.

ELECTRONICS

P.O. Box 708 Oregon City, Oregon 97045

503/655-9574
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sitting in front of sterile terminals performing the

same tasks that could be performed better under

human guidance and supervision is just not com

fortable to me.

But now, it seems, there is even another issue

to deal with. There appears to be growing concern

that computer literacy is not an appropriate topic

for our schools to teach. According to Eric Burtis, a

member of the Palo Alto, California-based Ad Hoc

Committee on Basic Skills Education, the education

of children in basic skills is suf fenng from the use

of computers in the classroom. The committee

states that "The suggestion that every American

citizen must become computer literate is fallacious

and untrue, just as it would be untrue to state that

every citizen must become an airline pilot if mass

air transportation is to remain available to all

mankind."

If the committee is of the opinion that our

children are being taughi computer skills at a level

commensurate with an airline pilot's training, they

certainly have not been paying attention to what is

happening in the classroom. It is erroneous in the

extreme to suggest that those of us who are com

puter literate are an isolated breed that provide

services to the masses (as do airline pilots). The

reality is that we can either control technology

ourselves, or let others control it for us.

The digital computer promises to be the most

significant technological development of the twen

tieth century (Ada, forgive me for leaving Babbage's

machine out of the discussion). Today —just a few

short years into the era of the personal computer,

there is almost no one who fails to come in contact

with computers, if only indirectly.

If computer literacy is not appropriate subject

matter for our children, then what is? Is our edu

cational system so sound and complete that it is

impervious to further improvement? The function

of schools is partly to prepare our children for

survival in the real world. This requires the acqui

sition of skills in math, reading and writing, and a

sense of historical perspective, etc. It includes the

development of the whole child - the creative as

well as the analytical mind — in order that each

child is prepared to take an active participator)

role in society.

Increasingly, ours is a society governed by the

flow of information. And, increasingly, this infor

mation flow is mediated by computers. By not

having "computer literacy" courses in the class

room, groups such as the Ad Hoc Commitee on

Basic Skills Education are insuring that only child

ren from certain economic and cultural back

grounds will have a chance to learn about this

technology. To suggest that computer literacy be

denied to all our children is elitism in the extreme.

In the information age, those of us who are com

puter literate will be at a tremendous advantage

over those of us who are not. Ifwe believe the

principle of equality of opportunity so central to

our national identity, then we must have the

foresight to realize that this equality can only occur

when we provide equivalent educational oppor

tunities to all of our children — regardless of their

economic background. The schools are the most

appropriate place to do this.

A Few Words About Innovision...

I own a company called Innovision. In the past,

Innovision has made forays into the commercial

marketplace with products such as the Presto-

Digitizer tablet. It has also served as the umbrella

company for my consulting practice, and as the

haven from which I write books and articles.

The fact is that I enjoy writing a great deal,

and, as an Associate Editor of COMPUTE! I felt a bit

awkward also appearing as an occasional adver

tiser. While I have never done or said anything

that, in my opinion, constituted a conflict of interest,

it is essential that my readers know that no conflict

could ever arise.

Accordingly, I have disbanded the commercial

product lines of Innovision. I write, I occasionally

consult, and I am involved with some new ventures

run by other people. Innovision no longer has any

products of its own.

While this was not an easy decision to make, it

was aided by the increased time needed to answer

your letters to Friends of the Turtle (I received 15

today alone). I have never failed to speak my mind

from these pages, and I'm not planning on slopping

now! Thank you all for your tremendous support.

Scotch Diskettes
Rely on Scotch" diskettes to keep your valu

able data safe. Dependable Scotch diskettes

are tested and guaranteed error-tree. Trie low

abrasivity saves your read/write heads.

They're compatible with most diskette dnvps.

(800)235-4137

PACIFIC

EXCHANGES
100 Fooihill Blvd

San Luis Obispo. CA

93401 InCal call
(800) 592-5935 oi

(805) 543 1037
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that, in m)' opinio n, constituted a conflict o f inte rest, 
it is essenLialthat my reade rs know that no conflict 
could eve r arise. 

Accord ingl)" I have disbanded the commercial 
product lines of Innovision. I write, I occas ionall y 
consult, and I am in volved with some new ventures 
run by othe r people. I nnovision no longer has an)' 
prod lIns of its own. 

While thi s was not an eas), d ecision to ma ke, it 
was aided by the increased time need ed to a nswer 
your letters to Friends of the Turtle (I rece ived 15 
today alone). I have neve r fa iled to spea k m)' mind 
From these pages, and I'm not pla nning on sto pping 
now! Thank yo u all for your tre mendous suppor!.. 

© 

ScotcH Diskettes 
Rely on Scotch- dlskelles to keep your vall1-
able data safe, Dependable ScotCh diskenes 
are tested and guaranteed error-free. The low 
abrasivity saves your read/write heads. 
They're compatible with most dlskenedrlve;. 

(800)235-4137 



Announcing the Printing
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Smith-Corona tp-1 Text Printer

LOW COSt
Daisy Wheel Printer

$799oo

• Microprocessor

Electronics

Serial or Parallel

interface

Simple, Reliable

Mechanism

ACT NOW: Limited Supply, Low, Low Cost
Smith Corona, one of the largest

manufacturers of small printers in
the world, gives a whole new
perspective to printing with their

electronic text printer—TP-1. The

TP-1 is a microprocessor controlled,

high quality daisy wheel printer.
It produces perfectly formed,
executive quality printouts at the
speed of 120 words per minute.
Typewriter quality printing at dot
matrix prices.
Simple, durable and dependable,

TP-1 may be used with word
processing systems, microcom

puters and most small business

systems. Compact and attractively

Micro
Printer
Marketing

Additional daisy print wheels S4.95

Additional ribbons S2.95

styled, the TP-1 blends well with
any setting.
Now, all your letters, documents

forms and reports can have the
crisp, professional look you

demand—for business or personal
use—at an affordable price. TP-1,

the electronic text printer.

Don't delay, order your TP-1

TODAY at the low price of $799.

Micro printer Marketing offers
same day shipping, nationwide ser
vice and invites dealer inquiries.
Catalogues availabje. No shipping

charges on pre-paid orders.

Call Micro-Printer Marketing
1-800-523-9859CALL

TOLL FREE

in PA call Collect 215/433-3366

MasterCard and Visa Accepted

• LOw COSt 
Daisy Wheel Printer • Microprocessor 

Electronics 
• serial or Parallel 

Interface 
• Simple. Reliable 

Mechanism 

ACf NOW: Umited SUpply, Low, Low cost 
smith Corona. one of the largest 

manufacturers of small printers in 
the world, gives a whole new 
perspective to printing with their 
electronic text printer-Tp·1. The 

. Tp·1 is a microprocessor controlled, 
high quality daisy wheel printer. 
It produces perfectly formed, 
executive quality printouts at the 
speed of 120 words per minute. 
Typewriter quality printing at dot 
matrix prices. 

Simple, durable and dependable, 
Tp·1 may be used with word 
processing systems, microcom
puters and most small bUSiness 
systems. Compact and attractively 
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MicroT

• 

Printer 
Marketing 

Additional dalsv print wheels .. . .. 54.95 

Aclclltlonal ribbons .. . .. 52.95 

styled, the Tp·1 blends well with 
any setting. 

NOW, all your letters, documents 
forms and reports can have the 
criSp, professional look you 
demand-for business or personal 
use-at an affordable price. Tp·1. 
the electroniC text printer. 

Don't delay, Order your Tp·1 
TODAY at the low price of $799_ 

Micro PrInter Marketing offers 
same day shipping, nationwide ser
vice and invites dealer inquiries, 
catalogues available. No shipping 
charges on pre-paid orders. 

call Micro-Printer Marketing 
TOft~~EE 1-800-523-9859 Mastercard and Visa Accepled 

In PA call COllect 215/433-3366 [II] C!C 
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Making Files

Work
Richard Mansfield

Assistant Editor

Last month we examined files, often the most diffi

cult aspect of programming for the new com-

puterist. Here we'll conclude this overview by

looking at some specific details about file handling.

In general, a file is a list or a collection ol

information which has been saved on a tape or a

disk. A list o( all the people you send Christmas

cards to could be "memorized" on tape/disk by the

computer and would then be a file.

How is this list of names and addresses

"memorized" and how, at Christmas, is it used to

prim the addresses on envelopes? A file by itself is

incapable ofdoing anything: it is not a program, it's

just a list. A separate program is needed to create,

update, and make use of files.

"Mailing Address," "File Manager," and others

of this type are called data base management pro

grams. Their primary function is to build, add to,

modify, or print something out from files. They

manage a collection (a base) of data.

You can, of course, write your own custom

data base manager. This would amount to writing

a program (or a set of programs) which would let

you manipulate the list on tape or disk.

Writing a large data base management pro

gram is not an easy task — it can involve sorting,

searching, and other complex programming tech

niques. Nonetheless, handling Christmas card lists

is something the novice can accomplish and it's well

worth learning. Files do, though, represent some

thing of a challenge. Your computer's manual will

contain information on the necessary punctuation

and syntax for BASIC'S commands which manipu

late files. However, the following brief overview

might be of help.

OPEN, PRINT#, INPUT#, And CLOSE

Where a program would be stored by the simple

SAVE instruction, a file is stored by a combination

of OPEN, PRINT#, and CLOSE. (On the Apple,

PRINT is used in a special way instead of PRINT#.

We'll get to that in a minute.) Likewise, a program

isjust LOADed, but a file is "loaded" into the

computer with OPEN, INPUT#, and CLOSE.

It is a bit more complicated with files, but the bonus

is that you can do more manipulating with files,

easier appending (adding to them), easier merging

(making two files into one), and so on.

The command OPEN is generally used to

communicate with a disk or tape drive. It's like

pulling open a file cabinet drawer - once a flic is

OPENed, you can then get at the records inside.

Here's what you would do to OPEN a file named

"inventory" on a disk drive attached to a Commo

dore, Atari, or Apple:

Commodore

10 OPEN 1,8,8,"0:INVENTORY,S,R"

The first number (1) means that this file will here

after be called # 1. When you pull something out of

it, you would use INPUT#1 (you can have up lo

ten flics OPEN at one time). The second number

(8) means "disk drive" (a 1 in this position would

mean: open a file on the cassette drive). The second

eight is a "secondary address" which allows you to

give additional instructions. With disk drives, just

use eight.

The "0:" specifies drive zero and the "S" means

sequential file. The Commodore disks can create

other kinds of files: random, relative, and program

files, but sequential is the simplest. Finally, the "R"

means read. You will be using INPUT# to get

things out of this file. (A "W" here would mean

write and you would PRINT# to the file.) To make

this "reading or writing" distinction for tape files,

the secondary address is used: a one means write

and a zero means read. (10 OPEN l,I,0,"INVEN-

TORY" would be the same as the example above,

except it makes a cassette file.) No drive number is

specified and the "S" is not necessary since cassette

files can only be sequential files.)

Atari

The equivalent of the disk example above is similar
in Atari BASIC:

10 OPEN#1,4,0,"D1:INVENTORY"

Here, the second number (4) stands for read

(use 8 for write), the next number (0) is not used by

the disk drive (but is necessary to satisfy the syntax

of OPEN), and the "D1" specifies the first drive

(there can be up to four drives attached, DI through

D4;D: means Dl:).

Apple

To OPEN an Apple disk file, you first define a

special character, D$, which holds the "control-D"

character (you cannot see it). You would type:

10 D$ = "(hold down both CTRL and D keys)"

(or you could use 10 D$ = CHR$(4) instead)

15 PRINT D$;"OPEN INVENTORY"
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ma nage a collection (a base) of data . 
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data base manager. This wou ld amo~ltlllo writing 
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Writi ng a la rge data base management pro
gralll is not an easy task - it can IIl volve so.rllng, 
sea rch ing, and other complex programmlllg tech 
niques. Nonetheless,h and ling Christmas car~ lists 
is someth ing the novice can acc , mphsh and It swell 
wOrLh lea rn ing. Files do, tho ugh, represent some
thing ofa challenge. Your compute r's manua l will 
contain information on the necessa ry punctuation 
a nd syntax for BAS IC's commands which manipu
late fil es. However, the fo llowlllg brie f overview 
might be of help. 

OPEN, PRINT# , INPUT#,And CLOSE 
Whe re a program wou ld be stored by the simpl~ 
SA VE instruction , a fi le is stored by a combilla tlon 
of OPEN , PRI T#, and C LOSt. (O n the Apple, 
PRINT is used in a special way instead of PRINT#. 
We'll get to that in a minute .) Likewise, a program 

is just LOADed , bu t a fil e is "loaded" in to the 
computer with OPEN, INPUT#, a nd CLOSE. 
It is a bit more complica ted with fil es, but the bonus 
is that you can do mo re manipulating with fil es, 
easie r atJpending (adding to them), easier !Ilergmg 
(making two fil es into one) , and so on . 

T he command OPEN is generall y used to 
commun ica te with a disk o r tape drive. It's like 
pulling open a fi le cabinet drawer - once a fil e is 
OPENed , you can then get at the records IIlsld e. 
He re's what you would d o to OPEN a fil e named 
"inventory" on a d isk drive attached to a Commo
dore, Atari, o r Apple: 

Commodore 
10 OPEN 1,8,8,"0:INVENTORY,S,R" 

T he first number ( I) means that thi s fil e will here
a fter be call ed # I. Whe n you pu ll something out o f 
it, you wou ld use I NPUT# 1 (you can have up to 
ten fi les O PEN at one time) . The second numbe r 
(8) means "disk dri ve" (a I in this position wo uld 
mean : open a fil e on the cassette drive) . The second 
eight is a "secondary address" which allows yo u to 
give additio nal instructi ons. With d isk dri ves, just 
use e ight. 

The "0: " specifies dri ve zero and the "S" means 
sequential fi le. The Commodore disks can create 
other kinds of fil es: I·a ndo m, relati ve, a nd program 
fi les, but sequential is the simplest. Finall )" the " R" 
means read. You will be using INPUT# to get 
things o ut of this fil e. (A "W" here wou ld mean 
write and )'OU wou ld PRI NT# to the fil e.) To ma ke 
this " reading or wr iting" d istinction for tape fil es , 
lhe secondary address is used: a one means wrile 
a nd a ze ro mea ns read . ( 10 OPEN I,I ,O," INVEN
TOR Y" wo uld be the same as the example above, 
except it makes a cassette file.) No dri ve number is 
specified a nd the "s" is not necessar y since cassette 
fi les ca n on l), be sequentia l fi les.) 

Atari 
T he equiva le nt of the di sk exam pie above is sim ila r 
in Atari BAS IC: 

10 OPEN# I,4,0,"D I:INVENTORY" 

He re, the second number (4) stands lor Tead 
(use 8 fo r write), the nex t number (0) is not used b)' 
the disk drive (but is necessar y to satisfy the syntax 
of OPEN), and the "D I" specifies the first dri ve 
(there can be up to four dri ves attached, 0 I through 
0 4; 0: means 0 I :). 

Apple 
To OPE an Apple d isk file, you first define a 
specia l character , 0 $, which holds the "control-D" 
character (you cannot see it). Yo u would type: 

1 0 DS = "(hold down both CTRL and D keys)" 
(or you could use 10 D$ = CHRS(4) instead) 

15 PRINT D$;"OPEN INVENTORY" 
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In our simple example, it isn't necessary to

include drive and slot numbers with the OPEN

command. Line 15, however, could indicate drive

one, slot six if we add "OPEN INVENTORY,

S6,D1" to the quoted information. The Apple uses

the format in line 15 for its disk commands; first

control-D is printed and then the desired action is

described within the quotes.

Putting Something In And Taking Something Out

On the Commodore and Atari, you can put infor

mation into an OPENed file by using PRINT#.

For Commodore files you could put the word

"PENCILS" into the file by:

20 PRINT#1,"PENCILS"

and Atari would be:

20 PRINT#1;"PENCILS"

The Apple uses two lines:

20 PRINT D$;"WRITE INVENTORY"

21 PRINT "PENCILS"

(After line 20, the following PRINT command will

be considered a print to the file, not to the screen),

doing the other way, you get something out of

an OPENed file by using INPUT# in combination

with a string variable to "hold" whatever comes

from the file (they come back to the computer in

the order they were PRINT#ed). To get the word

"PENCILS" back from a Commodore file:

20 INPUT#1,A$

(Then later you could print AS to see "PENCILS")

and Atari is:

20 INPUT#1,A$

(You must have previously DIMed A$).

Again, the Apple uses two lines:

20 PRINT D$;"READ INVENTORY"

21 INPUT A$

After you are finished INPUT#ing or

PRINT#ing from a file which had been OPENed

as file #1, you would CLOSE 1 (PET/CBM) or

CLOSE#l'(Atari) or PRINT D$;"CLOSE INVEN
TORY" (Apple). When you've finally CLOSEd.

you are free to use that file number (# I in these

examples) for some other file, with a different

name. CLOSE is essential, however. Without it you

could permanently lose part or all of a file, or even

damage other files.

INPUT# And PRINT# Hints

INPUT# or PRINT# work very similarly to the

way INPUT and PRINT work from the keyboard

and to the screen. The only catch is that PRINT#

needs some special handling. It's best to give it a

line all to itself:

20 PRINT#I,A$ (Commodore)

30 PRINT#1,B$

20 PRINT#I;A$(Atari)

20 PRINT D$; "WRITE NAMEOFFILE" (Apple)

21 PRINT A$

The reason lor putting PRINT# on its own

line is that this is an easy way to separate items in a

file: with "carriage returns." Just as 10 PRINT A$ /

20 PRINT B$ will cause B$ to be on the line below

A$ on the screen (since using a new line "forces" a

carriage return to take place) — a separate program

line puts a carriage return symbol onto the tape or

disk.

Manipulating Files

Files arc usually created within loops. Here's a

simple program to "write" a file to tape:

10 DATA BILL, SANDY, KATIE, LARRY

20 OPEN l,l,l,"NAMES": REM (A PET/CBM TAPE

FILE)

30 FOR 1=1 TO 4

40 READA$

50 PRINT#1,A$

60 NEXT I

70 CLOSE1

Since there are four names in this file, the loop

counts up to four, READing a new A$ from the

DATA line each time through. Since PRINT#I is

by itself on line 50, it will send carriage returns to

the tape each time it PRINT#s, separating the

names on tape. This way, there will be no question

that a name should be BILLSANDY.

When this file is later read into the computer,

it would be very useful to know when it ends, how

big it is. There are two easy ways to do this. You

could add the word "END" to the DATA line and

then change line 30 to read: FOR I = 1 TO 5. Or,

you could put the "count" (the number of records

for this file) on the tape or disk itself, as part of

the file. To do this, you would add a line: 25

PRINT#1,4.

Here's a "reader" program which brings the

records from this second type of file back into the

computer, finding out first what the count is:

10 OPEN1,1,0,"NAMES": REM (A PET/CBM TAPE

FILE)

20 INPUT#1,COUNT:REM THIS WAS THE FIRST

ITEM ON THE FILE

30 FOR 1= 1 TO COUNT

40 INPUT#1,A$

50 PRINT A$ (TO THE SCREEN)

60 NEXT I

70 CLOSE1

If you use the "END" technique, the reader

program would not use line 20 and would add line:

45 IF A$ = "END" THEN GOTO 70. Notice also

that you can PRINT# and INPUT# both numeric

and string (alphabetical) variables.

One final note about something which might

not be immediately obvious: if you update a file on
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One final note about something which might 
not be immediately obvious: if you update a fil e on 



SUNRISE

SOFTWARE

LEADER IN DISCOUNT SOFTWARE - 18-30% OFF

ATARI
Action Quest D 13.95

Adventures 1-12 ea T 15.95
Adventure on a Boat D 19.95
AliBaba& Forty Thieves D 26.35
Angleworms T 12.00
Andromeda D 31.96
Assembler Editor C 47.95
Asteroids C 35.95
Bishops Square D 23.95
Black Forest D 19.95
B-1 Nuclear Bomber T 13.00

Bug Attack D.T 23.95
Centipede C 35.95
Character Generator D 15.95

Conflict 2500 T 13.00
Compu-Read D,T 15.95

Compu-Math/Fractions D.T 15.95
Compu-Math/Decimals D,T 15.95
Crush, Crumble &. Chomp D,T 23.9b

Crossfire O.T 23.95
Datestones of Ryn D,T 15.95

Deflection T 11.95
Dung Beetle D 23.95
Empire ol Overmind D 28.00

Entertainer Kit C 95.00

Fastgammon T 15.95

Fort 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

HIRES Mission Asteroid D 19.95

HI-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

Lisp Interperter D 120.00
Lords of Karma T 16.00
Lunar Lander T 12.00

Match Racers D 23.96
Missle Command , C 35.95

Mountain Shoot T 12.00
Mouseattach D 27.95

Nex! Slep 0 31.95
No. Atl. 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

RastBr Blaster D 23.95

Rear Guard T 15.95
Rescues! Rigel D.T 23.95

Ricochet D,T 15.95

Shattered Alliance D 31.95
Softporn Adventure D 23.95

Space tnvaders C 35.95
Starbase Hyperion D 18.35

Star Raiders C 39.95
Star Warriors D,T 31.95

Sunday Goll T 13.00

Tanktics D 23.20

Temple of Apshai D,T 31.95
Threshold D 31.95

3D Tic-Tac-Toe T 15.95

3DSupergraphics D.T 31.95
Treasure Quest T 15.95
VersaWriter Tablet A 240.00

Visicalc D 200.00

Warlocks Revenge D 28.00

PET/VIC-20

UNITED MICROWARE

Amok T
Allen BUU T
Blastoids T
Breakout T
Carom T
Dragon Maze T
Gobbler T

Invader Fall T
Laser War T

Long Division T

Meieor Run C
Raceway T
Robol Blasters C
Sftymalh T
Space Division T
Spiders o) Mars C
Super Hangman T

Stars Wars T
3D Maze T
ViCalc T
ViCal T
ViCheck T
ViTerm A T
RS232 Board A

3K Cartridge A

8K Cartridge A

Others

8-1 Bomber T

Computer Acquire T
Computer Stocks & Bonds T

Conflict 2500 T
Conquest D
Dragons Eye T

Guns of For! Defiance T

Midway Campaign T
N.A. Convoy Raider T

Planet Miners T
Thinker D

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
12.00

12.00

47.95
15.15

13.55

12.00

11.95
19.95

19.95
15.95

39.95

31.95

71.95

13.00

16.00
13.00

13.00

1BO.0O

15.96

16.00
13.00

13.00

13.00
396.00

• •••••••••

BONUS
••••••••••

PAC MAN

FOR ONLY $30.00

with

ANY ORDER OVER

$150!

••••••••••

DDisk, C-Cartridge, A-Accessory, TCassette

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 S and expiration nm

date.) California residents add VISA

6% lax.lnclude $2.00 lor postage. ^^M
Prices subject to change.

1 Mhz- 12 BitA/D
lor your Apple II Computer

The APPLESCOPE-HRl 2 analog to digital converter uses

a high stability buried zener voltage reference and a flash

A/D to give 12 bit accuracy with a 14 bit dynamic range.

DC to 1 Mhz Programmable Sample Rate

2048 Sample Buffer Memory

Pretrigger Viewing

Continuous or Single Sweep

A Channel Software Support

irequires additional power supply]

• External Trigger Input

The standard software provided with each APPLESCOPE-

HR 12 includes all of the functions necessary to turn your

Apple II computer into a high quality digital storage

oscilloscope. In addition all of theSCOPE DRIVER options

are being up-graded to handle Ihe higher resolution data.

Price per cnannei S695

The original APPLESCOPE still provides the optimum

price/performance trade off for those users requiring 8 bit

converter resolution.

APPLESCOPE INTERFACE

• DC to 3.5 Mhz sample rate

• 1024 byte buffer memory

• Pretngger Viewing

• Programmable Scale Select

• Continuous ana Single Sweep Modes

• Single or Dual Channel Trace

Price lor the two board Applescope system is $595

EXTERNAL TRIGGER ADAPTER S29

SCOPE DRIVER Advanced software for the APPLESCOPE

analog to digital converters makes full use of the computing

power of the Apple I! to create a total data acquisition

system. Available options include:

• Signal Averaging-Acquires 1 to999signalsweepsand

displays the averaged result.

• Digital Volt Meter-Allows use as real time DVM or use to

measure points on an acquired sweep.

• Disk Storage-Allows automatic storage and recover of

acquired data on (loppy disks.

• Spectrum Analyzer-Calculates and displays frequency

spectrum of acquired data.

BUS RIDER

LOGIC ANALYZER for the APPLE II
The BUS RIDER circuit card silently rides the Apple II

peripheral bus ana allows real time tracking of program

flow. Software provided allows set up of Irace parameters

from Ihe keyboard and read back ol disassembled code

after a program has been tracked.

• 32 bit by 51 2 sample memory buffer

• Monitors Data and Address bus plus 8 external inputs

• Trigger on any 32 bit word or external trigger

• Pretrigger viewing

The BUS RIDER is an invaluable development tool for

anyone working with Apple II or Apple II+ computers.

Price $395

RC ELECTRONICS INC.

7265 Tuolumne Dr., Goleta, CA 9311 7

(805)968-6614

SUNRISE 
SOFTWARE 

LEADER IN DISCOUNT SOFTWARE - 18·30% OFF 

ATARI 
Action Quest .............. .. D 
Adventures \·12 ea......... . ... T 
Adventure on a Boat. ........ .. 0 
Ali Baba & Forty Thieves 0 
Angle Worms .......... . ...... T 
Andromeda .....•..•••••..• , . . . .. 0 
Assembler Editor ............ ....... C 
Asteroids ...... ......•.............. C 
Bishops Square . •..•................ 0 
Black Forest. ..................... .. D 
B·' Nuclear Bomber ...•.....•....... T 

~~~lf~~~~k:.-:,''-'-,''-::::::::::::'-'-:: .~,~ 
Character Generator ................ 0 
Conflict 2500 . •. , ..•••.•.....•....... T 
Compu·Read ...•................. D.T 
COmpu -MathJFractlons ...•........ D,T 
Compu·MathIDecimals ............ D,T 
Crush, Crumble & Chomp .•........ D.T 
Crossfire ................. .. D.T 
Datestones of Ryn........... .. D.T 
Dellectlon .....•.................... T 
Dung Beetle .......•.....•.•.•...... 0 
Empire of Qvermlnd ........... ...... 0 
Entertainer Kit .....•................ C 
Fastgammon.. .. ............ .. T 
Fort Defiance .. . ... . .. .. . .. . . T 
Frogger ........ . ..... ° 
Galactic Empire. . . . T 
Galactic Trader... .. T 
Ghost Hunter .. O,T 
Ghostly Manor .......... .. ..... , .... 0 
Ht ·RES Mission Asteroid •• ,., ....... 0 
HI ·RES Wiz & Princess .............. 0 
tnvasion Orlan .................... O,T 
Jawbreaker ......................... 0 
Kayos ....... .............. ....... O,T 
K·Razy Shooloul .................... C 
Lisp Interpefler ..•.................. 0 
lords 01 Karma ...•..•............... T 
lunar lander. • ..•..•.....••... . .... T 
Match Racers .•......•.•.....•...... ° 
Missle Command •.....•.....•...•.. C 
Mountain Shool ........• .. . .. .. . ... :T 
Mouseallach •.......••....•........ 0 
NextStep .......................... 0 
No. At!. Convoy Raider .....•.•... . •.. T 
Nukewar .......•..•.........•....... T 
PacMan. ............... . ... C 
Pathfinder ............ ..•...... ..... 0 
Planet Miners ...... . . .... T 
Pool 1.5 ... ...... ...... ••........... 0 
Programmer KiI ., ...••.••..•........ C 
O.S. Forth ....... .. , ....•.. , ........ 0 
Rastar81astar ......... .... . , ..... 0 
RearGuard .. , ....•..•.•............. T 
Rescue .. t Rigel ............... . ... O,T 
Ricochet. ................... . O,T 
Shattered Alliance .......... . 0 
SoftpornAdventure .... , '" . . ... 0 
Space Invaders ..................... C 
Starbase Hyperlon ...• . .•..• .. ...... 0 
Star Raiders ... , ................. . .. C 
Star Warriors . ..... .. .. ......... O,T 
Sunday Goll. .. . .. .. .... ........ T 
Tanktics ......•....•..............• ° 
Temple 01 Apshal. •.•.............. O,T 
Threshold ................••........ 0 
30 Tlc·Tac·Toe ................... ... T 

~?e~~~:g-~~~~~.s.::::::::::::::::: ~'i 
VersaWri l erTablel .•....•......... A 
Visicalc ............. ,......... . ... 0 
Warlocks Revenge . . ... 0 

13.95 
15.95 
19.95 
26.35 
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 
26.35 
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 
13.00 
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 
31 .95 
15.95 

240.00 
200.00 

28.00 

PET I VIC·20 
UNITED MICROWARE 

Amok ... ,.... . ..... T 
Allen Blllz. .... .. T 
Blastolds . ... . . . T 
Breakout...... . T 
Carom ......... . . T 
Dragon Maze ., ..... T 
Gobbler.. . ... T 
Invader Fall .". T 
laser War .....••.......... , .. , .... T 

~Oe~~~iRI~~~~ .-.-.-.-.-.-.-.-.-.-.-.-.-.-:::.-::.-::6 
~!~~~~risi.;S :'-::'-'-: ::'-: :'-::'-'-::: ::6 
Skymath ..................•.......•. T 
Space Division ........... ' .......... T 
Spiders 01 Mars ....... . ..•.......... C 
Super Hangman ........ . ......... T 
SlarsWars ....... ,... .., ....... T 
3D Maze ....•............ , ., T 
Vltalc .. ... . . ..... ... ...... . ..... T 
VICaI ...................... . .. ... T 
ViCheck •..• , •...•. ••........ , ...... T 
ViTerm A. .... .... .•... ... .... . .. T 
RS232 Board . .. A 
3K ClIrlr ldge . . A 
8K Cartridge . . .... A 

Olhors 

8 ·1 Bomber. . . . . . . . . T 
Compuler Acquire ......... .. T 
Computer Stocks & Bonds . . . T 
Conflict 2500 .... , .. , .. . .. . . ..... T 
Conquest. .......•.......•......... D 
Dragons Eye .. . ... .. .. . ... .. . . T 
Guns 01 Fort Dellance ....... . ... T 
Midway Campaign........... . ... T 
N.A. Convoy Raider ......... , •. ,. T 
Planet Miners .. ... ..... ... .. . . ... T 
Thinker ....•...•..•....•..... , ..... , 0 

15.15 
19.95 
15.1 5 
12.00 
12.00 
13.55 
19.95 
17.55 
15.1 5 
13.55 
47.95 
12.00 
31 .95 
12.00 
12.00 
47.95 
15. 15 
13.55 
12.00 
11.95 
19,95 
19,95 
15.95 
39.95 
31.95 
71.95 

13.00 
16.00 
13.00 
13.00 

180.00 
15.96 
16.00 
13.00 
13.00 
13.00 

396.00 

********** 
BONUS 

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

FOR ONLY $30.00 

with 
ANY ORDER OVER 

$150! 

********** 
D·DlSk, C·Car'r;dge, A·AccessoIY. T·Cassette 

24 HOURS A DAY 
7 DAYS A WEEK 

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

NO HASSLE! 
GUARANTEED 

REPLACEMENT POLICY 

We lake MASTERCARD or VISA. 
(I nclude card , and explralion 
date.) California resi dents add 
6 % tax. Include $2.00 for postage. 
Prices sub/ecl to c hange. 

1 Mhz - 1 2 Bit AID 
lor your Apple 11 Computer 

The APPLESCOPE·HRI2 analog to digital convener uses 
a high slability buried zener voltage reference and a flash 
ND to give 12 b it aCcuracy with a 14 bit dynamiC range. 

• DC 10 1 Mhz Progra mmable Sample Rale 
• 2048 Sample Buller Memory 
• Prelrigger Viewing 
• Continuous o r Single Sweep 
• 4 Channel Software Support 

(requites additional power supply) 
• External Trigger Input 

The standard sohware provided with each APPLESCOPE· 
HR 12 Includes all of the functions necessary to turn your 

Apple II computer into a high Quality d igi ta l storage 
oscilloscope. In addition all 01 the SCOPE DRIVER options 
are being up-graded to hand le the higher resolution data. 

Price per ctlann"" $695 

The original APPLESCOPE still provides the optimum 
price/ performance Irade 011 for Ihose users reQu iring 8 bit 
converter resolution. 

APPLESCOPEINTERFACE 

• DC to 3.5 Mhz sample rale 
• 1024 byte buller memory 
• Pretrigger Viewing 
• Programmable Scale Select 
• Continuous and Single Sweep Modes 
• Single o r Dual Channel Trace 

. Price lor the two board Applescope system Is $595 
EXTERNAL TRIGGER ADAPTER $29 

SCOPE DRIVER Advanced software lor Ihe APPLESCOPE 
analog to digital converters makes lull useolthecomputtng 
power of the Apple II to create a tOlal dala aCQuisition 
system. Available oplions include: 
• Signal Averaging-ACQuires I t0999 signal sweeps and 

displays the averaged result. 
• Digital Volt Meter , Allows use as real time DVM or use to 

measure points on an acquired sweep. 
• Disk Storage · Allows automatic storage and recover 01 

acquired dala on I loppy d isks. 
• Spectrum Analyzer·Ca lculates and displays IreQuency 

spec trum 0 1 acquired data. 

BUS RIDER 
LOGIC ANALYZER for the APPLE II 

The BUS RIDER circuit card Silently fides the Apple It 
petlphera l bus and allows real time tracking 01 program 
lIow. Sollware prOVided allows set up of trace parameters 
from Ihe keyboard and lead back 01 disassembled code 
alter a program has been tracked. 
• 32 bit by 5 12 sample memory buller 
• Monitors Data and Add ress bus plus 8 external inputs 
• Trigger on any 32 bit word or external trigger 
• Prelrlgger viewing 
The BUS RIDER IS an invaluable development 1001 lor 
anyone working wi th Apple II or Apple 11+ computers. 

Price 5395 

RC ELECTRONICS INC. 
7265 Tuolumne Dr., Goleta. CA 93117 

C!!:l 1805) 968·6614 • 



a PET/CBM computer, you cannot put it back on a

disk with the same name. You might have read it

off the disk and into memory to make some changes.

Bui before you OPEN-PRINT#-CLOSE it back

onto the disk, you must first "scratch" (remove) the

original version in order to replace it with the up

dated one. Again, each computer has different

formats for this and your manual will describe

them. Some systems, the Atari for example, auto

matically replace files when one "comes into" the

disk with the same name as one already on the

disk. Thisscratckingoiunwanted files is unnecessary

for tape files, they will write over the old file (if you

rewind the tape).

There are numerous ways to manipulate files

— this is precisely why it is a challenging pro

gramming task. The programmer has more control

over what is happening, but more responsibility,

too. As always, start out small by perhapsjust

creating a file with your name on it, reading it back

into memory, and printing it on the screen. Then

try ten names, a mailing list, updating records, and

so on. Eventually you'll become adept at file

manipulation and will find many uses for these

valuable programming techniques. ©

TOLL FREE
Subscription

Order Line

800-345-8112
In PA 800-662-2444

The Atari 800 Disk-based
File Management System

FILEMANAGER 800 is a powerful personal,

as well as professional tool. The full use of

graphics and sound make FILEMANAGER

800 an extremely easy-to-use file-keeping

system.

FILEMANAGER 800 provides:

• User-defined formats

• Index on any field at any time

• Ultra fast sort

• Wild card search

• Up to 2000 characters per record

• Full screen input and edit

• Search on any combination of fields

• Format lists and mailing labels

• Single keystroke commands

• Full mathematical capability

• Computed, constant, and dollar fields

• Combine and convert existing files

• Elegant human engineering

• Database merge with Datasoft's Text

Wizard

• Exclusive Datalock™ electronic key

protection

• Compatable with Axlon '& 128K Ramdisk

• And much, much more . . .

Use FILEMANAGER 800 to create mailing

lists, inventory and business records, cus

tomer lists all customized to your own needs!

Requires 40K and a disk drive

\ferbatim
flexible disks
Call Free (800) 235-4137 for

prices and information. Dealer

inquiries invited. CO.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.

820 Coventry Road

Kensington. CA 94707

(415)527-7751

FILEMANAGER 800 is a trademark of

SYNAPSE SOFTWARE

Atari is a trademark of Atari. Inc.

a PET/CBM computer, yo u cannot put it back on a 
'disk with the same name. You might have read it 
off the disk and in to memory to make some changes. 
But before you OPEN-PRI NT#-CLOSE it back 
onto the d isk, you must first "scratch" (re move) the 
OI-iginal version in order to replace it with the up
dated one, Again , each computer has different 
formats for this and yo ur manual wi ll describe 
them. Some systems, the Atari for example, a uto
maticall y re place fil es whe n one "comes into" the 
disk with the same name as one alread y on the 
di sk. T his scratching of unwanted fil es is unnecessary 
for tape fil es, they will write over the old fil e (if you 
rewind the ta pe). 

T here are numerous ways to manipulate fil es 
- this is precisely wh y it is a challenging pro
gramming task. T he programmer has more control 
ove r what is happening, but more respons ibility, 
too. As always, start out small by perhapsjust 
creating a fil e with yo ur name on it, reading it back 
into memory, and printing it on the screen. Then 
try ten names, a mailing list, updating records, and 
so o n. Eventuall y you'll become ad ept at fi le 
ma nipulation a nd wi ll find man y uses for these 
valuable programm ing techniques. © 

TOLL FREE 
Subscription 
Order Line 

800-345-8112 
In PA 800-662-2"-4 

VP1"'t\~ltlm 

flexible disks 
Call Free (800) 235-4131 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 C!C 
(800) 592·5935 or .. .-. 

543·1037 . 
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This exciting action game isfor the Atari and the VIC.

Blast out new caverns, dig the gold, and return to the

surface for your reward. Ij you run out of dynamite, get

to the surface fast or you'll wander the mineforever. And

watch outfor cave-ins — they can block your exit, or

Program 1. Atari Version

-worse!

Gold Rush!
Joseph Weber

Rapid City, SD

After reading the fascinating article "Using The

VIC Joystick,'1 by David Malmberg (Home and

Educational Computing!. Fall, 1981), I couldn't wait

to try out what I had learned. It wasn't long after I

got to the VIC keyboard that the Gold Rush game

started to emerge.

After a few false starts, here ii is.

The game gives you one more chance to use

your joystick. In this game you have five miners to

dig as much gold as you can from the Lost

Goldmine. Each miner has ten sticks of dynamite

(charges) to blast his way into the mine. The miner

gathers them by moving to the same space as the

dot (poke X,81).

The number of pieces of gold is counted and

displayed at the bottom of the screen. The number

of charges left is also displayed at the bottom of the

screen. After gathering all the gold you can, you

must move out of the mine to the Assay Office (the

heart) to exchange I he gold for money. When

you touch the heart, the gold is exchanged for

money at the rate of Gold times Remaining

Charges.

Cave-ins Can... Put You Ouf Of The Game

That all sounds easy enough, bin there are several

things that can happen to slow up your progress.

First, there are the cave-ins. Since the Lost

Goldmine is very old, cave-ins occur every time you

blast. These cave-ins can block your way out or

(how can I put this nicely) ah... put you out of the

game. When you are caved-in upon, your gold is

lost and the miner is replaced with an asterisk. If

you can reach the asterisk, you regain all of the

gold the "dead" miner had.

Another danger can beset you if you should

use up all of your charges. When this happens, you

have only a short time to get back to the surface. If

you cannot exit the mine, either due to a cave-in or

a slow miner, then all is lost and you end up wan

dering the mine forever.

Let's plug in ourjoysticks and strike it rich.

There's gold in them there hills!

Atari Version Notes

This game simulates the appearance of the

VIC version by using a custom character set

in Graphics mode 1. Notice that only half of

the character set in ROM needs to be trans

ferred to RAM, since Graphics modes 1

and L2 can only access (54 characters (to allow

multicolor text), so we loop from 0 to 51 1.

This game makes extensive use of the

LOCATE command to "look at" the com

puter's screen, such as checking for various

objects the miner finds. Al.so, unlike the

VIC version, if you clear the mine of all

gold, you can start over writh a new mine

when you "cash in" your gold. You get

three "lives."

188 REtt ATARI GOLDRUSH

119 REM

129 REM CustoiTi characters:

136 DATA 56,56,IS,5b,84,1b, 40,68

14y DATA 170,85,170,85,179, £5,170,85

150 DATA 0/28,60,110,126,62,28,0
160 DATA 123,66,36,24,24,36,66,123

170 DATA 128,64,32,16,8,4,2,1

180 DATA 1,2,4,8,16,32,64,128

130 DATA 16,16,124,16,1b,16,56,124

2B6 Din CHAR$<S;',MHICH<3,2)
210 CHAR$=ll:^+-=<>^" mt€R=3

220 GRAPHICS 1+1S=SETCOLJOR 4,6,4-SETCOLO
R 0,1,10:SETOJLQR 3,4,10

230 ? #6;" GQLDRUSH!" = SETCOLOR 2,3,0

240 POSITION 3,0:? #6; Vlease wait"

250 CHSET=< PEEKC186 )-S $256: CH0RG=57344

"260 IF PEEK<CHSET+3X>0 THEM 340

270 FOR I=y TO 511'POKE CHSET+I,PEEK(CHQ
RG+IMEXT I
280 FOR 1=1 TO 7

236 CrPOS=CHSET+( ASK CHhR$( I) )-32 >S8
380 FOR J=6 TO 7

310 READ A:POKE CHP0S+J,A
320 (€XT J^EXT I

330 FOR 1=32 TO 33 = POKE CHSET+L255-PEEK
(CHORG+I^NEXT I

346 F-GKE 756..CHSET/256

350 POSITION 9,0:? #6;" CD)

360 HUGGETS=8

370 FOR 1=1 TO 22 •■ FOR J=8 TO 19

380 IF RND(0»9.4 THEN COLOR ASC<CHAR$(2
)H128-PLQfT J..I:GOTO 480

39Q IF I >3 THEN COLOR ASCC CHAR$( 3 Y) ■ PLOT
J,I=NUGGETS=NUGGETS+1

488 NEXT J=NEXT I

416 CHARGES=1@ = POSITION 9,23-? #S.;"ICHAR
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This exciting action gallle is for the Ata,.,· and the VIC. 
Blast out new caverns, dig the gold, and return to the 
swfa.ce for your reward. If )'0U run out of dY1011Iile, get 
10 Ihe sUlface fast or )'ou'll wander lhe mine forever. A lid 
watch out for cave-ins -they can block your exit, or 
worse .' 

Gold Rush! 
Joseph Weber 
Rapid CiJy. SD 

Afte r reading the fascinating article " Us ing T he 
V IC J oystick," by David Malmberg (/-Iollle and 
Erlucaliolla/ COlllputillg!, Fall , J 98 J), J couldn 't wait 
to tryout what I had lea rned . It wasn't long after I 
got to the V I C keyboard that the Gold Rush game 
stan ed to emerge. 

After a few fa lse stan s. here it is. 
T he game g ives yo u one more chance LO use 

yourjoysli ck. In lhis ga me yo u have five mine rs lO 
dig as much gold as you can from the Lost 
Gold mine. Each mine r has te n sticks o f d ynamite 
(charges) to blast his way into the mine. The mine r 
ga the rs them by moving to the sa me space as the 
ri ot (po ke X,8 I). 

The num ber or pieces or go ld is cou med a nd 
displayed at the bULLom o r the screen. The number 
of charges left is a lso displayed at the bottom of the 
screen . Afte r gathering a ll the gold you can , yo u 
ll1ustmove out urthe mine to the Assa y Oflice (Ihe 
hean) to exchange I he go ld fo r money. When 
yo u to uch the hean, the go ld is excha nged for 
mo ney a t the rate of Gold times Remaining 
Charges. 

Cave-ins Can ... Put You Out Of The Game 
That all sounds easy e nough, bUllhe re are several 
things that can happe n to slow up your progress. 
First, the re a re the cave-ins. Since the Lost 
Cold mine is very o ld , cave-in s occur every lime yo u 
blast. T hese cave-ins can block yo ur way oul or 
(how can J pu t th is nicely) a h ... put you Out o i"the 
game. \·Vhen you are caved-in upon, yo ur gold is 
lost a nd the miner is replaced with an aste risk. If 
you can reach the aste risk, you regain a ll of the 
gold the "dead" mine r had. 

Anothe r danger can beset yo u if you sho uld 
use up all of your charges. When th is happe ns, you 
have only a shan time to get back to the surface. If 
yo u cannot exiL Lhe mine, e ilher due LO a cave- in or 
a slow mine r, lhen all is losl and )'OU end up wan
d erin g the mine fo reve r. 

Let's plug in our joysticks and strike it rich . 
T here's go ld in them there hills! 

Program 1. Atari Version 

Atari Version Notes . 
This game simulates the appea rance of the 
VIC vers ion by using a cuSLOm characte r set 
in Graphics mode J. I otice that o nl y half of 
the characte r set in ROM needs LO be tra ns
ferred LO RAM, since Graphics modes I 
and 2 can an i), access 64 cha racte rs (LO a llow 
multicolor text), so we loop from 0 to 5 1 I. 

This game makes ex tensive use of the 
LOCA TE command to " look at" the com
pute r 's sc reen , such as checkin g fo r va rious 
objects the mine r find s. Also , un like the 

. VIC versio n, if yo u clea r the mine o f all 
gold, YO LI can slarl over wilh a new mine 
when )'ou "cash in" ),our gold . Yo u ge t 
lhree "li ves." 

100 F:81 AT~1 Ql.DRUSH 
lHl REM 
120 REt1 CustOIll char'adet's ' 
130 [)'iTA 56, 56, 16,56,84, 16 , 40 ,68 
140 DATA 170 .. t;5, 170, 85, 17~L85 , 170,85 
150 [)'iTA 0,28 , 60,110,1~~, 62 ,~~ , 0 
160 [)'iTA 129,66,36,24,24,36,66, 129 
170 DATA 128, 64, 32,16 ,8, 4,2 , 1 
180 DATA 1,2,4,8, 16,32,64, 128 
190 DATA 16,16,124,16,16, 16,56,124 
~'OO DIM CfU;:$(S), WHICH(3,2) 
210 Cf¥1R:t=" :~+-=<>~:'" tllHER=3 
220 ~~HICS 1+16 ' SETCOLOR 4, 6, 4 ' SETCOLO 
R 0,1, 10 ,SETCOLOR 3,4,10 
230 ? #6 ; "GOLDRU3HI" ' SETCOLOR 2,3,0 
240 POSITlOH 9, O'"( #6; "pl ease ~Jd.jt" 
250 CHSET=( PEEK( 106 )-8),,256 ' CHORG=57344 
260 IF PEEK( C!f3ET +9 )0 0 THHl 340 
270 FOR I =0 TO 511 ' POf(E m,H + L PEEI« eHO 
RG+l ) '~Ein I 
280 FOR 1=1 TO 7 
290 QPOS=CHSET +( A:3C< CHAR$( I ;' )-32 )1,(8 
3IiYd FOR J=0 TO 7 
310 READ A'POKE CHPOS+J, A 
320 I£I(T HE)(T I 
330 FOR I =32 TO 39 ' POKE CHSET + L 255-PEEK 
( CHJRG+ I HEXT I 
34e POKE 756, I:;){3ET / 256 
350 POSlTIctl 9, 0"{ #6; " 
36e t-llGGETS=0 
370 FOR 1=1 TO 22' FOR J=0 TO 19 

" 

380 IF F:HD(0 ) 0.4 THEt~ ClJLOR ASC(CHAF:$( 2 
) )+128 , PLOT .J, I ' GOTO 4t10 
390 IF ])3 THEtl COLOR ASC<CHAR$(3 »' PLOT 
J, I 't-lX;GETS=fIUGGETS+ 1 

400 t·IEXT n'E'(T I 
410 ~:GES=HHt)SITIOH 9,23 '? #6 ; " I CHAR 

27 
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GESI "; CHARGES

426 XPOS=H=11TO3=y^Ef-F=ti = G0TO 596

436 REti MAIN LOOP

440 ST=STICK<0>:TR=STRIGOJ}

450 IF PEEK<29»15 THEN POKE 709XIHK16

*RKK0»*16+10>--POKE 20,0
468 IF EtfF THEN SOUND 1,T, 18..S:T=T:*:CT<3>

+2*TI=TI+1:IF TD286 THEM SOUND 1.0,0,0=

GOTO 1126

470 IF 1-TR THEN IF EMF=0 THEN 329

480 IF ST=15 TtEN 448

490 U=»<ST=14>*CYPOS>8)+(ST=13)t<YPOS<22

)
580 H=-CST=11 )*<XPOS>0>KST=7>#<XPOS<19)

510 COLOR 32: RIOT XPGS,YPOS

520 XPOS=XPOS+H=YPOS=YPOS+U

530 LOCATE XPQS,YPOS,WHAT

540 IF WHAT=32 THEN 598

550 IF WHAT=ASC<CHAR*(3)) THEN GOSUB 649
:GOTO 550

560 IF UHAT=ASC<CHAR*C7;O THEN GOSUB 768

= GOTO 5®

570 IF WHAT=4 THEN GQSUB 6F0:REH CASH IN
i

580 SOUND 0,100,12,8'FOR M=l TO 28 •• NEXT

W=SOUND 0,8,8,0=XPOS=XPOS-H = YPOS=YPOS-U =

COLOR 138 = PLOT XFOS ,YPOS: GOTO 449

590 COLOR 138 = PLOT XPOS,YPOS

690 IF EMF HhO VP0S=8 THEN EMF=y= COLOR 3

2=PLOT XPOS,YPOS-SOUND 1,0,8,0:GOTO 419

610 FOR W=8 TO 8 STEP -1;SOUND 0,U*5,12,

W-NEXT U
628 GOTO 446

630 GOTO 639

640 FOR W=15 TO 6 STEP -1=SOUND 9,29,19,

U=NEXT M=GGLD=GOLD+1 = NUGGETS=NUGGETS-1 = I

F NUGGET9<0 THEN MUGCETS=8
650 POSITION 8,23 = ? #fc,;"5old ";GGLD;U lf

660 RETURN

670 REM CASH IN!
680 SOUND 2,4,16,4

690 FOR W=10 TO 5 STEP -1=FOR 1=15 TO 9

STEP -1:SOUND 0,M,ie*I'NEXT I = NEKT 14
780 SOUND 2,0,0,6

710 Cft3H=C:ASH+GOLD:::'C:HARGES = GOLD=0

720 GOSUB 659

730 POSITION 14,0:? #6jCASH

746 IF NL€GETS=6 THEN POP =GOTO 3bQ

750 RETURN
760 REM GET THE GOLD FROM DEAD MINER

776 FOR 1=3 TO 1 STEP -1

780 IF UHICHa,9>=HF0S AND UHICH( 1,1 >=VP

OS THEN S89

790 NEXT I:RETURN
80S G0LD=G0LD+WICHa,2::':GOSUB 658

810 RETURN
820 REM EXPLOSION
830 XF-XPOS+H-YT-YPOS+l^IF YP=9 THEN 449

840 RESTORE 3997

S50 DATA 8,8,-1,-1,1,1,-1,1,1,-t

860 FOR 1=1 TO SPREAD A,B

870 IF XP+A>=0 ^D XP+A<=19 AND YP+B>=1
AMD VP+B<=22 THEN LiXATE XP+A, YP+B,2Z: IF

ZZ=45 THEN MJ:GETS=NUGGETS-1
NEXT I: COLOR ASCCCHAR*C4})

IF XP>0 Am XP<20 THEN PLOT XP,YP
900 COLOR ASaCHftR$<5»=IF YP>2 AND XP>8

THEN PLOT XP-lr¥P-l

910 IF YP<22 AND XP<19 THEN PLOT XP+1,YP

+1

920 COLOR ASaCHAR$<6;O = IF YP>2 AND XP<1

9 THEN PLOT :#■+!,YF-1

9^ IF YP<22 PfrlJ XP>8 THEN PLOT XP-1,YP+

1

940 DL=PEEK( 560 >+25G£PEEK( 561)' SU=PEEK( 7

12)

950 FO? 14=15 TO 8 STEP -8.5 = SGUND 9,59,8

,W^Sl^=l-SW:p(KE 712,SU$<4*16+6> = POKE DL,

112#SfrhNEXT U

960 POKE DL,112 = PO<E 712, SU

970 RBI

9^ CO.OR 32 = PLOT XP,YP=IF YP>2 AND XP>9

THEN PLOT XP-l/y'P-1

990 IF YP<22 A^€ XP<19 THEN PLOT XP+1,YP

+1

1800 IF YP>2 AND XP<19 THEN PLOT XP+1,YP

-1

1019 IF YF<22 (WD XP>9 THEN PLOT XP-1,YP

+1

1620 COLOR 138=PLOT XPOS,YPOS

1&30 FOR 1=1 TO 20

1040 RX=INK202Rm<8>):RY=INT(22*RNDC8>+

1>

1050 LOCATE RX/RY-1,22
1060 LOCATE RX,RY,MF Z=32 AND 22=171 T

m\ COLOR 171 = PLOT RX.RY

1070 IF Z=138 Th€N 1130

1098 h£XT I

1090 CHARGES=CHARGES-i:pOSITI0N 17/23:?

#6;CHARGES;11 ui

1100 IF CHARGES>8 THEN 449

1118 TI=8 = EMF=l=P0SITiaN 9,23:? #6;"set

outW ";:GOTO 446

1120 REM DEAD MINER

1130 FOR 1=14 TO 9 STEP -0.5 = SETCDLEK 3,
4,1 = SOUND 0jL101M€XT I = RESTORE 3498
1140 READ A,W=IF A>6 THEN SOUND 8,A,18,3

= FCR 1=1 TO M«2^I€XT I
1150 IF A>0 THEN SOUND 8,0,8,9=FOR U=l T

0 5:NEXT W=GOTO 1140

1160 COLOR ASCC C^R$( 7) > = PLOT XPOS,VPOS:

miCW. MINER, 2 >=GOLD = G0LD=8 ■■ GOSUB 658

1170 WHICH-: MINER, 6)=XPC6 = UHICHC HIMER, 1 )=
YPOS:rtINER=MINER-iaF MINER=9 THEM 1219 =

REM GAhE OUER
1180 SETCOLOR 3,4.10=GOTO 418

CfiTA 166,30,189,29,180,5,198,38,85,

28 

GES I " ; CHARGES 
'420 >(POS=II ' 'iro; =0 B 'f=O' GOTD 590 
430 REM MAUl LOOP 
440 ST=STlCK( 0HR=STRIG( 0 ) 
450 IF PEEK( 20 » 15 THEt'l PC*<E 709, ( HH0 6 
t RtU( 0 :0 )t 16+ 10 H'OKE <''Ii, l1 
460 IF Er'F THHl SOUND LT,10, ::: ' T=Tt:(T{8 ) 
+2 ' Tl=TI+l' IF TI)200 THEtl :;OUtlO 1,0 , 0, 0 ' 
GOTO 1120 
470 IF 1-TR MN IF ErlF=0 THEtl :320 
480 IF ST=15 THEt'l 440 
490 \)=-( 5T=14 )H \'POS)O)+( ST=13 \ i( 'iPOS<22 
) 
500 H=-( ST =11 )1.:( XPOS>0 )+(:,T = 7)tC<PO:, <19 ) 
510 COLOR 32 ' PLOT >(POS, ,(F'OS 
SL"e I(POS=:~POS+H ' YPOS="/F'O:;+i) 
530 LOCATE :'<F'O'3 , 'iPO:; , l,lI-I'i T 
540 IF ~1~T=3'2 THEtl 59[1 
550 IF HHAT=ASC( CHAR$(3 ) ) THEtl GO:;U8 640 
'GOTO 590 
56e IF HHAT=ASc( CHAR$( 7 ») THEtl W;U8 760 
' GOTO 590 
570 IF ~»iT=4 THEt'l GOW8 670 ' FHl CASH Ul 
! 
500 SOUt·10 0, 100, 12,8 ' Fffi 1,1=1 TO 20 tE <T 
W'SOUND 0, [), 0, 0 ' >(PO:;=/(PO:::-H ' '/PO:;='iPOS-I) , 
COLOR 13B ' PLOT i(F')S ,'iPD:;' GOTD 440 
590 COLOR 138' PLOT >~Fu;, \'Fj)::: 
6e0 IF EMF AfU \'POS=0 THEH Er1F=O ' COLOR :3 
2 ' PLOT XPO:; , \'PO:; ' SOUND 1,[1, [1, [1' GOTD 410 
610 FOR 1,1=8 TO ° STEF' -1 ' SOUtlD (1 , 1,1:'::5 , 12, 
W't-E>n ~1 
6<."e GOTD 440 
630 GOTO 630 
640 FOP 1,1=15 TO 0 STEP -1 ' :::(lUtlO 0 ,2(1, 10, 
W, fEin ~1 ' GOLO=GOLD+ 1 ' t·tIGGET:::=t·1UGGET:::-1 ' I 
F ftx;GETS<0 THEt·l HUGGETS=O 
650 F'O'3ITION 0, 23 ' !' #6; "sold " ;GDLO.; " " 
; 

660 FHUF:fl 
670 REM CASH UII 
680 SOUflO 2, 4, HL 4 
690 FOF: 1,1=10 TO 5 STEP -1 ' FOR 1=15 TO [1 
STEP -1 ' SOUtID 0, 1,1 , 10, I ' il£:>':T It·iEi':T 1,1 
700 SOUtlO 2, 0., ~3 , (1 
710 CASH=CASH+GOLQ:;::CHARGE:::, GCUI=O 
72(1 GOSU8 650 
730 POS IT IOH 14, 0";' #6; CA:::H 
740 IF t·1UGGETS=0 THEH POP ' GOTO 360 
750 RETUF:tj 
760 REtl GET THE GOLD FF:Otl DEAD r1ltH: 
770 FOR 1=3 TO 1 STEP -1 
780 IF l,lHICI-i( 1, 0)=i(PO::: AHD 1,1HICH( L 1)=\'F' 
OS THEt'l 800 
790 t·EXT I ' RETUI\t-l 
800 GOLO=GOLDHf1 I CH( I , 2 ;> , GCt:,U8 650 
Blf) RETUF:tj 
f0) REM Ei<PLOSIOH 
830 i(f'=i(POS+WlF'=\'POS+l." IF YF'=0 THEH 44[1 

COMPUUI 

840 F£STORE 3007 
6'50 DATA \3, 0,-1, -1,1,1,-1,1,1, - \ 
8613 FOR 1=1 TO 5 ' F:EAO A.,8 
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870 IF i~P+A >=0 AHD :'<F'+A<=19 At lO YF'+8)=1 
IN) YP+8<=22 THHl LOCATE :';F'+A, .... 'P+8., ZZ ' IF 

22=45 Tl£tl ~U~GETS=tlUGGETS-l 
880 H8n I: COLOR ASc( CHAR$( 4 ) ) 
B90 ,IF >(1">0 At-[) :>(P<20 Tf£H PLOT >(1", 'iP 
900 COLOR ASC( CHAR:t( 5»' IF \ 'P>2 At'lO i<F' >[i 

THEH PLOT :'<1'-1 , YP-l 
910 IF 'lP<22 AiD i~P<1 9 THEt1 PLOT /~P+L \'P 
+1 
m COLOR ASc( CHAR:t( 6 ))' IF .... 'F'>2 AtlD /~F'< 1 
9 THHl PLOT :~+ L 'r'P-l 
930 IF 'lP( 22 AI·I) i':F' )0 THHl PLOT :''';P-L YF'+ 
1 
940 DL=PEEK( 5611 )+256t PEEK( 561 ) , :,U=F'EEK( 7 
12 ) 
950 Fffi 1,1=15 TO ° STEP -050:;OUt·ID O.,50, 0 
,W ' S~l=l-SW ' POKE 712,SI,H( 4t I6+6 ) ' F'0I(E DL, 
112l):S~HlEXT 14 
960 POKE DL 112 ' POKE 712, :;1.1 
970 RHl 
980 COLOR 32 ' F'lOT i(F',"(P' IF 'lP>2 AtlO i~P >0 

THEH PLOT i(P- 1, 'lP-l 
990 IF 'lP( 22 00 i~P< 19 THEil PLOT i<P+l ,''iF' 
+1 
1000 IF 'lP)2 AHD i~P<19 TIHl PLOT /~F'+L';'F' 
-1 
1010 IF YP<22 AlU i~P )0 THEN PLOT i(P-1, 'iP 
+1 
1020 CROF: 13B ' FiOT :>(FfJS ,'lFu:: 
1030 Fffi I =1 TO <''0 
1040 Rx=nm 3P.:FJ·[J( 0»' RY=HH( 22t F.:tlD( 0 )+ 
1) 
1050 LOCATE RX , R'/-LZ2 
1060 LOCATE R:~, RY , Z' IF 2=32 AlID Z<''=1 71 T 
HEH COLOF: 171 ' FiOT RX , R'i 
1070 IF Z= 138 TI-£tl 1130 
1000 fEXT I 
10913 CHARGES=CHARGES-H'CtS ITIOtl 17, 23 ' ? 
i6jC~GES ; II II; 

1100 IF CHARGES>0 THHl 440 
1110 TI=0 ' EMF=1'F'0:3ITIm-19,23 ",· #6 ; "set 
QuHA} " ; 'GOTO 440 
1120 REM DEAD r-mH: 
1130 FOR 1=14 TO 0 STEF' -050 SETCOLOF: 3, 
4, I 'SOUHO 0, L Hi, I 'ff)(T I'RE:,TOF:E 3400 
1140 "'£AD A,14 ' IF A>O TI-Hl SOUtlD 0, A, 1(1, 8 
'Fffi 1=1 TO l,n2 ' ~E~T I 
1150 IF A)0 TI-£ll SOUt·(j 0, (I , O, 0'FOR 1,1= 1 T 
o 5' ~Ein IHOTO 1140 
1160 COLOR ASU CHAR$( 7» ), PLOT iJ'O:; ," !Po::: , 
WHICH( MH1ER, 2 )=GOLD ' GOLO=0 ' GO:;U8 650 
1170 ~f1ICH(tmH:, 0 )=:>~PCr.; , l'lH I CHU·1ItlER , 1 )= 
YPOS ' tIHlER=r1INEF.:-l , IF rmU:=(1 THEtl 121(1 ' 
REtl ~E OllER 
1180 SETCOLOR 3 , 4, 10 ' GOTO 41(1 
1190 DATA 100,30,100,20.,1[10 .,5 , 100., 3~1 ., 85, 
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46,90,38,100,28,185,18,188,30

1206 DATA -1,6

1216 POSITION 0*0:? #6;"same over"
1226 POKE 709, PEEKX 53779)

1236 IF FEEfcX 53279 K>6 THEN 1220

1240 RUN

Program 2. VIC Version

100 CLR:S=0:C=10:M=4:L=0:W=0

110 PRINT"{CLEAR}"

112 GOSUB300

120 POKE36879,9

130 GOSUB800

132 Z=7712:FB=0:Y=250

140 POKE2/32

150 IFJlTHENZ=Z+22:IFPEEK(Z)=102THENZ=Z-22

160 IFPEEK(Z)=35THENZ=Z-22

170 IFJ2THENZ=Z-1:IFPEEK(Z)=102THENZ=Z+1

180 IFPEEK(Z)=35THENZ=Z+1

190 IFJ3THENZ=Z-22:IFPEEK{Z)=102ORZ<7680THE

NZ=Z+22

200 IFPEEK(Z)=35THENZ=Z+22

210 IFJ0THENZ=Z+1:IFPEEK(Z)=10 2THENZ=Z-1

212 IFPEEK{Z)=35THENZ=Z-1

220 IFPEEK(Z)=81THENS=S+1:GOSUB6 00 0

222 IFPEEK(Z)=83THENGOSUB4000

224 IFPEEK(Z)=42THENGOSUB3000

230 IFFBTHENGOSUB5000:GOSUB8000

240 PRINT"{HOME}{20 DOWN}{REV}G0LD{OFF}";S;

TAB(10)"{REV}CHARGES{OFF}";C

250 POKEZ,90

260 IFC=<0THENGOSUB9000

270 DD=37154:P1=37151:P2=37152

280 GOSUB500

290 GOTO140

300 REM INSTRUCTIONS

310 PRINT"{DOWN}{04 RIGHT}{REV}VIC GOLDRUSH

{OFF}"

320 PRINT:PRINT:PRINT"{04 RIG HT} { REVU { OFF}

= MINER"

330 PRINT:PRINT"{04 RIGHT}{REVjQ{OFF} = GOL

D"

340 PRINT:PRINT"{04 RIGHT}{REV}*{OFF} = DEA

D MINER"

350 PRINT:PRINT" {04 RIG HT} { REV}_&{ OFF} = DIR

T"

360 PRINT:PRINT"{04 RIGHT}{REV}S{OFF} = ASS

AY OFFICE"

362 PRINT:PRINT:PRINT"{02 RIGHT}USE {REV}FI

RE BUTTON{OFF} TO"

364 PRINT"{02 RIGHTjBLAST"

370 PRINT"{HOME}{20 DOWN}{REV}PRESS ANY KEY

TO PLAY"

380 A$="":GETAS:IFAS=""THEN380

390 PRINT"{CLEAR}"

400 RETURN

500 POKEDD,127:P=PEEK(P2)AND128

510 J0=-(P=0)

520 POKEDD,255:P=PEEK(P1)

530 Jl=-((PAND8)=0)

540 J2=-((PAND16)=0)

550 J3=-{(PAND4)=0)

560 FB=-((PAND32)=0)

570 RETURN

800 REM DRAW BOARD

810 X=7702

820 FORI=1TO22

830 POKEX,35

840 X=X+1

8 50 NEXTI

860 POKE7712,32

870 X=7724

880 FORI=1TO18

890 FORJ=1TO2

900 POKEX,35

910 X=X-1

9 20 NEXTJ

930 X=X+24

940 NEXTI

950 X=8098

960 FORI=1TO22

970 POKEX,35

980 X=X+1

990 NEXTI

1000 FORI=1TO180

1010 X=INT(RND(1)*374)+7724

1012 IFPEEK(X)=35THEN1010

1014 IFPEEK(X)=102THEN1010

1020 POKEX,102

1030 NEXTI

1040 FORI=7724TO8097

1050 IFPEEK(I)=102THEN1070

1052 IFPEEK(I)=35THEN1070

1060 POKEI,81

1070 NEXTI

1080 POKE7689,35:POKE769 2,35:POKE7691,8 3

1090 GOSUB2000

1200 RETURN

2000 REM PLACE MINERS

2002 IFM<0THEN9500

2010 X=7680

2020 FORI=0TO4

2030 POKEX,32

2040 X=X+1

2050 NEXTI

2060 X=7680

2070 FORI=1TOM

2080 POKEX,90

2090 X=X+1

2100 NEXTI

2110 C=10:S=0

2120 Z=7712

2130 PRINT"{HOME}{20 DOWN}

214 0 FORI=814 2TO8164:POKEI,32:NEXT

2150 IF M=0THENPOKE7680,32

2200 RETURN

3000 REM DIG UP MINER

3010 S=S+S1

3200 RETURN

4000 REM TALLY GOLD

4 00 2 FORI=7694TO7701:POKEI,32:NEXT

4010 FORJ=1TO5

4020 FORI=15TO0STEP-1

4030 POKE36878,I

4040 POKE36876,230

4050 FORT=1TO10:NEXT

4060 NEXTI

4070 POKE36876,0

4080 NEXTJ

4090 C1=C:IFC1=0THENC1=1

4100 W=S*C1+W

4110 PRINT"{HOME}{REV}{WHT} {13 RIGHT}$";STRS

(W);".00{RED}"

4120 POKE7691,83

4130 M=M-1

4140 GOSUB2000

4150 RETURN
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40, 9~L 30,100,20,105 , 10, 10iJ. 30 
1200 DATA -1,0 
1210 POS IT IOH 0 .. 0 ,? #6;" 9"il\;; o\}er-" 
1220 POKE 709, PEEK ( 53770 ) 
1230 IF PEEK( 53279 )06 THEt-l 1220 
1240 RUt·j 

Program 2. VIC Version 

100 CLR:S =0: C=10 : M=4 : L=0:W=0 
110 PRINT"{CLEAR)" 
112 GOSUB300 
120 POKE36879,9 
130 GOSUB800 
132 Z=7712:FB=0:Y = 250 
140 POKEZ,32 
150 IFJITHENZ=Z+22:IFPEEK(Z)=102THENZ=Z - 22 
160 IFPEEK(Z) = 35THENZ=Z-22 
170 IFJ2THENZ=Z - 1 :I FPEEK(Z)=102THENZ=Z+1 
1 8~ IFPEEK(Z)=35THENZ=Z+1 
190 IFJ3THENZ=Z - 22 : IFPEEK(Z)=1020RZ(7680THE 

NZ=Z+22 
200 IFP EEK(Z)=35THENZ =Z+22 
210 I FJ0THENZ =Z+1:I FPEEK(Z)=102THENZ=Z- 1 
212 IFPE EK(Z) = 35THENZ=Z- 1 
220 IFPEEK(Z)=81T HENS=S+1:GOSUB6000 
222 IFPEEK(Z)=83THENGOSUB4000 
224 IFPEEK(Z) =42THENGOSUB3000 
230 IFFBTHENGOSUB5000:GOSUB8000 
240 PRINT" {HOME){20 DOWN}{REV)G~LD{OFF} "; S; 

TAB (10) " ( REV}CHARGES {OFF}" ; C 
250 POKEZ , 90 
260 IFC=(0THENGOSUB9000 
270 DD=37154:Pl=37151:P2=37152 
280 GOSUB500 
290 GOT0140 
300 REM INSTRUCTIONS 
310 PRINT"{DOWN}{04 RIGHT} {REV}VIC GOLDRUSH 

{OFF} " 
320 PRINT:PRINT:PRINT"{04 RIG HT}{REV}!{OFF) 

= MINER" 
330 PR I NT:PRINT"{04 RIGHT}{REV)Q{OFF) GOL 

0" 
340 PRINT : PRINT" {04 RIGHT}{REV}*{OFF) DEA 

o MINER" 
350 PRINT : PRINT " {04 RIGHT) (REV)!{OFF) DIR 

T" 
360 PRINT:PRINT"{04 RIGHT) (REV)!{OFF) ASS 

AY OFF I CE " 
362 PRINT:PRINT:PRINT"{02 RIGHT)USE (REV)FI 

RE BUTTON{OFF) TO " 
364 PRINT"{02 RIGHT)BLAST" 
370 PRINT"{HOME){20 DOWN) {REV)PRESS ANY KEY 

TO PLAY" 
380 A$ ="": GETA$:IFA$= ""THEN380 
390 PRINT"{CLEAR)" 
400 RETURN 
500 POKEDD ,127:P=PEEK(P2)AND128 
510 J0=- (P =0) 
520 POKEDD, 255 :P=PEEK (P l ) 
530 Jl=-((PAND8)=0) 
540 J2=-((PANDI6) =0) 
550 J3=-((PAND4)=0) 
560 FB=-((PAND32) =0) 
570 RETURN 
800 REM DRAW BOARD 
8 10 X=7702 
820 FORI = lT022 

830 POKEX , 35 
840 X=X+l 
850 NEXTI 
860 POKE7712 , 32 
870 X=7724 
880 FORI=ITOI8 
890 FORJ=IT02 
900 POKEX,35 
910 X=X-l 
920 NEXTJ 
930 X=X+24 
940 NEXTI 
950 X=8098 
960 FORI=IT0 22 
970 POKEX , 35 
980 X=X+l 
990 NEXTI 
1000 FORI = lT 0 180 
1010 X=INT(RND(1)*374)+7724 
1 012 IFPEEK(X)=35THEN1010 
1014 IFPEEK(X)=102THEN1010 
1 020 POKEX , 102 
1030 NEXTI 
1040 FORI=7724T08097 
105 0 IFPEEK(I)=102THENI070 
105 2 IFPEEK(I)=35THENI070 
1060 POKEI , 81 
10 70 NEXTI 
1 080 POK E76 89 , 35:POKE7692 , 35:POKE7691,83 
1090 GOSUB2000 
1 200 RETURN 
2000 REM PLACE MI NERS 
2002 IFM(0THEN9500 
2010 X=7680 
2020 FORI=0T04 
2030 POKEX,32 
2040 X=X+l 
2050 NEXTI 
2060 X=7680 
2070 FORI=lTOM 
2080 POKEX,90 
2090 X=X+l 
2100 NEXTI 
2 11 0 C=10:S=0 
2 1 20 Z=7712 
2130 PRIN T"{HOME){20 DOWN) 
2140 FORI=8142T08164:POKEI , 32:NEXT 
2150 IF M=0THENPOKE7680 , 32 
2200 RETURN 
3000 REM DIG UP MINER 
3010 S=S+SI 
3200 RETURN 
4000 REM TALLY GOLD 

4002 FORI=7694T07701 :POKEI , 32:NEXT 
4010 FORJ=lT05 
4020 FORI=15T00STEP- l 
4030 POKE36878 , I 
4040 POKE36876,230 
4050 FORT=lT010:NEXT 
4060 NEXTI 
4070 POKE36876 , 0 
4080 NEXTJ 
4090 Cl=C: IFCl= 0THENC1=1 
4100 W=S*Cl+W 

" 

4110 PRINT" {HOME){REV){WHT){13 RIGHT)S "; STRS 
(W) ; " .00{RED)" 

4 120 POKE7691 , 83 
4130 M=M- l 
4140 GOSUB2000 
4150 RETURN 



All the advantages

of Mupet, PLUS...

iiiiiiiniiiin mini in i mi 11 n i n iiiiiiiiiiiiiiiiimininii
M jttiiiiif iiMtiiriiiJiiiirrirriiiiiiiNiHiiiMiiiiiiiiiiuiuuiMtti

Kim n in iiNiiiijiiiiiiiiiiiinriintii i. 11.111:. i. i1. ■ i: i mi iiw,,

11 mill mi. ■hn.iiii tki j iiiiiiiiiiiiiiniliiiiMiniiniiur,

E commodora CBIVI dual drive

floppy disk

CIVD
CANADIAN MICRO
DISTRIBUTORS LTD.

IUPET
saves money

and time too!
Mupet II offers all the

advantages of Mupet, plus:

• Can protect against

incorrect use of harmful

disk commands.

• No more printer interface

- background printing

supported on IEEE, RS 232C

and parellel ports included

in controller.

• Programmable 32K RAM

controller 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 Daisy

Chained Commodore

Computers up to

100 feet.

500 Steele Ave.,

Milton, Ontario L9T 3P7

416-878-7277

MUPET II

a small price for

huge capabilities, from:

$995.00
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C CBM" dual drive 
: canvnadore floppy dISk 

500 Steele Ave ., 
Milton, Ontario L9T 3P7 
416-878-7277 

I 
saves money 
and time too! 
Mupet II offers all the 
advantages of Mupet. plus: 

• Can protect against 
incorrect use of harmful 
disk commands. 

• No more printer interface 
- background printing 
supported on IEEE. RS 232C 
and parellel ports included 
in controller. 

• Programmable 32K RAM 
controller 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 Daisy 

Chained Commodore 
Computers up to 

100 feet. 

MUPET II 
a small price for 

huge capabilities, from : 

$995.00 



Peripherals

unlimited..

FANTASTIC PRICES!

OUR FAST SERVICE, PRODUCT

SELECTION AND OUR CUSTOMERS7

SATISFACTION MAKE US #1.

ZENITH

Z-89-48K

Z-90-64K DO

Z-19 Terminal

Z-121 Monitor12"

$2299

$2588

$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

16K Mem. 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.

MORE PRINTERS

Anadex 9500/9501

Anadex DP-9000

Okidata Microline 80A

Okidata Microline82A

Okidata Microline 83A

Tractor (OKI 80+ 82 only)

Diablo 630

MONITORS

Sanyo 12" GRN Phosphor

Sanyo 12" Black + White

Amdek 12" 300 GRN Phosphor

Amdek 12" Color

NEC 12" GRN Phosphor

NEC 12" Color

$1295

$1049

$339

$474

$724

$60

$2044

$266

$239

$164

$344

$164

$344

EPSON PRINTERS

MX-70

MX-80w/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, MA 01760

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 
Okidata Microline 82A 
Okidata Microline 83A 

'Tractor (OKI 80 + 82 only) 
Diablo 630 

MONITORS 

Sanyo 12 " GRN Phosphor 
Sanyo 12" Black + White 
Amdek 12 " 300 GRN Phosphor 
Amdek 12 " Color 
NEC 12 " GRN Phosphor 
NEC 12 " Color 

$2299 
$2588 

$777 
$149 

$688 
$318 
$174 
$444 
TBA 
$166 

$59 
$84 
$34 
$74 

$114 

$2279 
$2649 
$1699 
$1599 

$474 

$1295 
$1049 

$339 
$474 
$724 

$60 
$2044 

$266 
$239 
$164 
$344 
$164 
$344 

EPSON PRINTERS 

MX·70 $288 
MX·80 w/Graphics $444 
MX-80 FT (Friction + Tractor) $544 
MX-1 00(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 51.. Natick, MA 01760 
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5000 REM EXPLOSION

5002 IFC<=0THEN9000

5004 IFPEEK(Z-1)=35THEN5012

5010 POKEZ-1,86

5012 IFPEEK{Z+1)=35THEN5022

5020 POKEZ+1,86

5022 IFPEEK(Z+22)=35THEN5032

5030 POKEZ+22,86

5032 IFPEEK(Z-22)=35THEN5100

5040 POKEZ-22,86

5100 P0KE36877,220

5110 FORL=15TO0STEP-1

5120 POKE36878,L

5130 FORT=1TO75:NEXT

5140 NEXTL

5150 POKE36877,0:POKE36878,0

5152 IFPEEK(Z-1)=35THEN5156

5154 POKEZ-1,32

5156 IFPEEK(Z+1)=35THEN5160

5158 POKEZ+1,32

5160 IFPEEK(Z+22)=35TH£N5164

5162 POKEZ+22,32

5164 IFPEEK(Z-22)=35THEN5170

5166 POKEZ-22,32

517 0 C=C-1:POKE8138,32:POKE8139,32:POKEZ,9 0

5300 RETURN

6000 REM DOT PICKUP

6010 POKE36878,15

6020 FORL=10TO1STEP-1

6030 POKE36876,L*25

6040 NEXTL

6050 FORL=1TO10

6060 POKE36876,L*25

6070 NEXTL

6080 POKE36876,0:POKE36878,0

6100 RETURN

8000 REM CAVE IN

8010 X=INT(RND{1)*1)+10

8020 FORI=1TOX

8030 V=INT(RND{l)*418)+7702

8032 IFPEEK(V)=35THEN8030

8 0 34 IFPEEK(V)=90THENGOSUB8600:GOTO132

8036 IFPEEK(V)=81THEN8030

8040 POKEV,102

8050 NEXTI

8100 RETURN

8600 REM SQUASH MINER

8610 POKE36878,15

8620 FORI=255TO128STEP-4

8630 POKE36874,I

8640 FORT=1TO30:NEXT

8650 NEXTI

8660 POKE36878,0:POKE36874,0

8670 M=M-1

8680 POKEZ,42

8682 S1=S

8690 GOSUB2000

8800 RETURN

9000 REM GET OUT COUNTER

9 004 IFY<128THENPOKEZ,3 2:GOSUB2000:GOTO132

9010 PRINT"{HOME}{21 DOWN}{02 RIGHT}(REVjTIM

E TO GET OUT{OFF}"

9020 POKE36878,15:POKE36876,Y

9030 FORT=1TO30:NEXT

9040 Y=V-4

9050 POKE 36878,0:POKE36876,0

9100 RETURN

9500 REM PLAY AGAIN

9520 PRINT"{HOME}{21 DOWN}{WHT}{REV}PLAY AGA

IN?Y=YES N=NO{OFF}{RED}"

9530 IFA$="Y"THEN100

9 54 0 A$="":GETAS:IFA$=""THEN954 0

9560 IFA$="Y"THEN100

9999 END

COMPUTE! The Resource

Space Shuttle
• LAUNCH and ASCENT TO ORBIT

Simulation Software for the Atari 800"
■

Pilot the space shuttle into orbit! Written in basic

and machine language, this is the most accurate

space shuttle simulation available for the Atari.

Not a game, but a serious simulation.

(ages 12 to adult) Requires 24K RAM and 1 joystick.

Cassette only, $12.95 (16 page booklet included)

^r~)TTlL'!_ j_H I '11 Ml II I II ^SOFTWARE
P.O. Box 1123. Solvang CA 93463

(formerly Cocoa Beach, Florida)

Atari is the trademark of Atari, Inc.

FOR 16K ATARI 400/800

• A fast action player vs. player game of space combat

■ Realistic gravity and orbital mechanics

■ Extensive use of Atari Graphics and sounds

• 700% Machine Language

• Up to four players

• Four skill levels

• Four battle modes

• Simple joystick controls

• Disk or cassette

• $29.95 at your local

computer store, or send

check or money order

directly to Apogee

Software.

• Dealer inquiries invited

Challenge your friends or neighborhood aliens in an

out-of-this-world game of skill and daring. Attack with

your Photon missiles. Protect yourself with shields.

Maneuver with your thrusters or enter hyperspace to

avoid damage or destruction.

Add $1.00 for shipping.

Add 6% tax in California

Atari, Atari 400, end Atari 800 are

registered trademarks of Atari, Inc.

OGEE SOFTWARE

9615 Farralone Ave

Ciatswoftn. CA 91311

Phone 1213)882-9358
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5~~~ REM EXPLOSION 
5~~2 IFC< = ~THEN9~~ ~ 

5~~4 IFPEEK(Z-I)=35THEN5~12 
50 1 ~ POK EZ-l, 86 
5012 IFPEEK(Z+ I)=35 THEN5 02 2 
5~20 POKEZ+l , 86 
5022 IFPE EK(Z+22)=35 THEN 5032 
5~30 POKEZ+22 , 86 
5032 IFP EEK(Z - 22) =35THEN51 0~ 
5040 POKEZ- 22 , 86 
5 100 POKE 36877 , 220 
511~ FORL=15T00STEP-l 
5120 POKE36878 , L 
513~ FORT=lT075:NEXT 
514~ NEXTL 
515~ POKE36877 , ~:POKE36878,~ 
5 15 2 IFP EEK(Z - 1)=35THEN5156 
5154 POKEZ-l, 32 
5156 IFPEEK(Z+I)=35THEN5 1 6~ 

5 158 POKEZ+1, 32 
516~ IFPEEK(Z+22)=35THEN5164 
5 16 2 POKEZ+22 , 32 
5 164 IFPEEK(Z - 22)=35THEN5 170 
5166 POKEZ- 22,32 
5170 C=C-1: POKE8138 , 32:POKE8139,32:POKEZ ,90 
53~0 RE TU RN 
6~~~ REM DOT PICKUP 
6~1~ POKE36878 ,1 5 
602~ FORL=1~ T0 1 STEP-1 
6~3~ POKE36876 , L*25 
6040 N~XTL 
6050 FORL=lT010 
6060 POKE36876,L*25 
607 0 NE XTL 
6080 POKE36876,0:POKE36878 , 0 
6 100 RETURN 
8000 REM CAVE IN 
8010 X=INT(RND(1)*1)+10 
8020 FORI=lTOX 
8030 V=INT(RND(1)*418)+7702 
8032 IF PEEK (V) =35T HEN8030 
8~34 IFPEEK(V)=90THENGOSUB8600:GOTOI32 
8036 IFPEEK (V) =81THEN8030 
8040 POK EV,102 
8050 NEXTI 
8100 RETURN 
8600 REM SQUASH MINER 
8610 POKE36878,15 
8620 FOR I=255TOI28STEP-4 
8630 POKE36874,I 
8640 FORT=lT030:NEXT 
8650 NEXTI 
8 660 POKE36878 , 0: POKE36 874 , 0 
8670 M=M-1 
8680 POKEZ , 42 
8682 Sl= S 
869~ GOS UB 2000 
8800 RETURN 
9~00 REM GET OUT CO UN TER 
9004 IFY ( 128THEN POKEZ , 32:GOSUB2000:GOTOI32 
90 10 PRINT"{HOME) (21 DOWN) (02 R.IGHT) (REV)TIM 

E TO GET OUT(OFF ) " 
9020 POKE3687 8,15:POKE36876 ,Y 
903~ FORT=lT030:NEXT 
904~ Y=Y- 4 
905~ POKE 36878 , ~:POKE36876 , 0 
9100 RETURN 
9500 REM PLAY AGAIN 
9520 PRINT" ( HOME) (21 DOWN) (WHT) ( REV )PLAY AGA 

IN?Y=YES N=NO{OFF){RED)" 

9530 IFA $ ="Y"THEN1 00 
9540 A$ ="":GET"A$:I FA$ =""T HEN9540 
9560 IFA$="Y"THEN100 
9999 END 

COMPUTE! The Resource. 

Space Shuttle .. 
LAUNCH and ASCENT TO ORBIT 

Simulation Software for the Atarl 800· 

Pilot the space s huttle into o rbit! Written in basic 
a nd machine language, this is the most accurate 
space shuttle simulation available for the Atari. 

Not a game, but a serious simulation. 
(ages 12 to ad ult) Req uires 24K RAM a nd 1 joystick. 

Cassette on ly , 512.95 (16 page booklet includ ed) 

*0UGJQOQJ(!J(](!:~ARE 
P.O. Box 1123. Solvang CA 93463 

(formerly Cocoa Beach, Florida) 
• Atarl is the trademark of Atarl. Inc. 

IIfTROWIIRRIORf 
FOR 16K ATARI 400/800 

• A fast action player vs. player game of space combat 

Realistic gravity and orbital mechanics 

Extensive use of Atart Graphics and sounds 

100% Machine Language r'C'iJ.""."'1P; 
Up to four players 

Four skill levels 
Four battle modes 

• Simple Joystick controls 

• Disk or casseUe 

• $29.95 at your local 
computer store, or send 
check or money order 

directly to Apogee 

Software. 

Dealer inquiries invited 

Challenge your friends or neighborhood aliens in an 
out·of·this·world game 01 sk ill and daring. Attack with 
your Photon missiles. Protect yourself with shields. 
Maneuver with your thru sters or en ter hyperspace to 
avoid damage or destruction. 

Add $1 .00 for shippi ng. 

Add 6% tax in California 

Atarl, Alllri 400, and At!lfl 800 IIr. 
registered trademarks of Atari , Inc. 

(

-;k,GEE SOFTWARE 
~ 961~ F~,,~ lo"e Aye f~1C""".'''''9'''' ~J PM "' 12 131 8112·9358 
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You've seen the bank ads: "Retire a Millionaire." Type in

this short program (it will run on Atari, Radio Shack

Color Computer, PET/CBM, VIC, and Apple) and see

[or yourselfhow IRA accounts compute. The program

uses very little memoiy. The "" " symbol means "to the

power of."

IRA Planner
Richard and Betty Givan

Richmond \0f

Most get-rich schemes of the past have proven to

be of questionable legality and dubious worth. The

latest promotion, however, is endorsed by the US

Government and seems foolproof. This device is

ihe Individual Retirement Account (IRA), ex

panded in 1982 to allow up to a $2000 ($2250 in a

join! plan with a nonworking spouse) yearly deposit

to be put into a private retirement account.

This amount is deductible from the person's

gross income during the year deposited, decreasing

the income tax accordingly. The retirement fund is

then free to grow at the prevailing competitive

interest rate —compounded daily and tax free —

until it is withdrawn during retirement. Although

taxes are then due, presumably the taxpayer will

be in a lower lax bracket and so pay a lesser tax.

The Relationship Between Inflation And Interest

The allure of the plan is in the rapid growth of the

principal through compound interest at the cur

rently high rales. Hence the ads in which banks all

but guarantee that you can be a millionaire upon

retirement via a $2000 yearly deposit for 35 years

at a 129? return. Actually, your account xt'ouldbe

worth an astounding $1,161,059. Such a modest

sacrifice in order to retire a millionaire!

As with all gel-rich plans, however, there is a

catch — not a legal or even an ethical one, but a

matter of economics. The IRA promotion cam

paigns conveniently overlook the devastating effects

of inflation on your million. At the same time that

compound interest is building your fortune, infla

tion is eroding it. Historically, the interest rate is

fairly well dictated by the rate ofinflation. Although

temporary imbalances occur, economists generally

agree that, in the long run, the interest rate will

seek out a level approximately three to four percent

higher than the inflation rate.

Assuming that the prevailing inflation rate

(say nine percent) holds steady, your retirement

fortune of $1,161,059 from the above example will

really be worth only $56,875 in tire purchasing

power of 1982 dollars. Yon may have a carload of

dollars in the year 2017, but the Cadillac you buy

to haul it home would cost $306,000 and the

gasoline to power it would be $25 a gallon!

This is not to say that an IRA is a bad way to

save. It does offer immediate tax relief, and that in

itself might provide you with the incentive to put

aside some funds for your golden years. But it

would be well to put the numbers in perspective

when planning for your future.

The program asks you several questions: the

amount of money you wish to set aside each year;

the tax bracket you are currently in (which can be

found by reference to the IRS booklet accompa

nying your tax forms, but is not really essential to

the rest of the program); your age when you begin

and end the plan; and the average interest and

inflation rates you expect to experience (here's

where a crystal ball program would be nice).

The program then displays the tax savings you

would receive the first year in the plan. (Income

and tax rate would probably fluctuate too much to

benefit from attempting to compute these over the

life of your IRA.) The sum of your deposits is

displayed, followed by the principal of the account

increased by accumulated interest. Then the real

spending power of your final nest egg is shown by

reducing the principal to reflect the inflation rate.

You can see its worth in terms of the 1982 dollar.

Bear in mind that this money is taxable when with

drawn, also. You can then easily experiment with

different interest and inflation rates at this point

without having to answer the other questions

again.

One note; the two questions about inflation

and interest ask for the figures expressed as decimals.

In other words, if you want to answer 12% inflation.

you should type . 12 and 6% interest would be

entered as .06.

10 REM IRA PLANNER

30 DIM A$(1):REM THIS LINE ONLY NECESSARY ~

FOR ATARI

4 0 PRINT"AT WHAT AGE DO YOU PLAN"

50 PRINT"T0 OPEN AN IRA ACCOUNT";:INPUT A

60 PRINT:PRINT"AT WHAT AGE DO YOU PLAN TO "

RETIRE";:INPUT Al

70 Y=A1-A

80 PRINT:PRINT "HOW MUCH DO YOU PLAN TO"

90 PRINT"DEPOSIT PER YEAR";:INPUT D:C=D

100 PRINT:PRINT"WHAT IS YOUR TAX BRACKET?"

110 PRINT"{ENTER PERCENTAGE EXPRESSED":PRIN

T"AS A DECIMAL)":INPUT P

120 PRINT:PRINT"WHAT IS THE AVERAGE INTERES

T RATE YOU

130 PRINT"EXPECT FOR THE ACCOUNT OVER THE

140 PRINT"YEARS IT EXISTS? (ENTER PERCENTAG
E

150 PRINT"EXPRESSED AS A DECIMAL)":INPUT R

160 PRINT:PRINT"WHAT IS THE AVERAGE INFLATI
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You've seen the bank ads: "R eti're a Millionai,·e." Type in 
this shoTt program (it will mn on Atan, Radio Shack 
Color Computer, PETICBM, VIC, and Apple) and see 
for younelf how IRA accou.nts compute. The program 
uses very little mem01y. The" A " symholmeans "to the 
power of" 

IRA Planner 
Richard and Betly Givan 
RichmondKY 

Most get-rich sche mes of the past have proven to 
be o f questionable lega lity a nd dubio us worth. The 
latest promotio n, however, is e ndorsed by the US 
Gove rnment and seems foolp roo f. This device is 
the Individual Retirement Account (IRA), ex
panded in 1982 to allow up to a $2.0.0.0 ($225.0 in a 
joint plan with a no nworkin g spouse) yearl y d eposit 
to be put in to a priva te r e Lire Tne nl aCCO Lllll. 

This amo unt is deductible from the person's 
gross income during the year deposited , decreas ing 
the income tax acco rdingly. The retireme nt fund is 
then free to grow at the preva iling compe titive 
interest rate - compou nded da il y and tax free
until it is wi thdraw n du,~in g re tireme nt. A ltho ug h 
taxes are then due, presumably the tax paye r wi ll 
be in a lower tax bracke t and so pay a lesse r tax. 

The Relationship Between Inflation And Interest 
The allure of the pla n is in the rapid growth of the 
principal thro ugh compound inte res t at the cur
rentl y high ra tes. He nce the ad s in wh ich banks all 
but guarantee thal you can be a millionaire upon 
retireme nt via a $2.0.0.0 yea rl y d epos it fo r 35 yea rs 
at a 12% return . ACllla ll y, yo ur account lUo1l.Id be 
worth an astO unding $ 1, 16 1,.059. Such a mod est 
sacrifice in ord er to retire a millionaire! 

As with a ll get-rich plans, however , the re is a 
calch - not a legal or even an ethical one, but a 
malleI' of econo mics. The IRA pro motion cam
paig ns convenientl y ove rlook the devas tating e ffects 
of inflation on your million. At the same time that 
compound inte rest is bu ilding your fo rtune, infla
tion is e roding it. Histo rica ll y, the interes t rate is 
fai rl y well dictated by the rate o f infla tio n. Altho ugh 
te mpo rary imbalances occur, economists generall y 
agree that, in the long run , the inte rest rate will 
seek o ut a leve l approximately three to four pe rcent 
highe r than the inflation rate. 

Assuming that the preva iling inOat.io n rale 
(say nine perce nt) ho lds stead y, yo ur retirement 
fo rtune of $ 1, 16 1,.059 from the above example wi ll 
reall y be worth onl y $56,875 in the purchasing 

power of 1982 dollars. You may have a ca rload of 
dollars in the yea r 2.017, but the Cadillac you buy 
to haul it home would cost $3.06,.0.0.0 and the 
gasoline to power it wo uld be $25 a gallon ! 

This is not to say that an 1 RA is a bad way to 
save. It does offer immediate tax relief, and that in 
itself might provide yo u with the incentive to put 
as ide some funds for your go lde n yea rs. But it 
would be well to put the numbe rs in perspecti ve 
when pla nning for your fUllire. 

The program asks yo u seve ral questions: the 
amount of money you wish to set aside each year; 
the tax bracket yo u are currently in (w hich can be 
found by re ference to the I RS booklet acco mpa
nying your tax fo rms, bu t is not rea lly essential to 
the rest of the prog ram); your age when yo u begin 
and end the plan ; and the average interest and 
infla tio n rates you ex pect to ex perie nce (he re 's 
where a crysta l ba ll program wou ld be nice) . 

T he program then displays the tax sav ings you 
would receive the first yea r in the plan. (Income 
and tax rate would probably fluctuate too much to 
be nefit from attempting to compu te these over the 
life o f your I RA.) T he sum o f yo ur depos its is 
displayed, fo llowed by the principal o f the account 
increased by accumulated interest. The n the real 
spending power of your fin al nest egg is shown by 
reducing the principal to reflect the inflation rate. 
You can see its wo rth in terms o f the 1982 do ll ar. 
Bear in mind thallhis money is taxable whe n with
drawn , also. You can th en easil y experi tnent with 
diffe re nt interest and inflation rates at this point 
witl!out ha ving to answer the o ther questions 
agalll. 

One note: the two questions about inflation 
a nd interest as k fo r the figures expressed as decima.ls . 
I n other words, if you want to answer 12 % inflation , 
yo u should type .1 2 a nd 6% interest wou ld be 
e nte red as . .06. 

10 REM IRA PLANNER 
30 DIM A$(l) : REM THIS LINE ONLY NECESSARY -

FOR ATARI 
40 PRINT"AT WHAT AGE DO YOU PLAN " 
50 PRINT"TO OPEN AN I RA ACCOUNT "; : INP UT A 
60 PRINT:PRINT"AT WHAT AGE DO YOU PLAN TO -

RETIRE"; :INPUT Al 
70 Y=A1-A 
80 PRINT:PRINT "HOW MUCH DO YOU PLAN TO" 
90 PRINT"OEPOSIT PER YEAR "; :INPUT D:C=D 
100 PRINT:PRINT"WHAT IS YOUR TAX BRACKET?" 
110 PRINT" (ENTER PERCENTAGE EXPRESSED":PRIN 

T"AS A DECIMAL) ":INPUT P 
1 20 PRINT:PRINT"WHAT IS THE AVERAGE INTERES 

T RATE YOU 
130 PRINT"EXPECT FOR THE ACCO UNT OVER THE 
140 PRINT"YEARS IT EXISTS? (ENTER PERCENTAG 

E 
150 PRI NT"EXPRESSED AS A DECIMAL)":INPUT R 
16 0 PRINT:PRINT"WHAT IS THE AVERAGE INFLATI 



Commodore Programs

Move into the

Fast Lane with
Petspeed — The Optimizing

Basic Compiler that runs Commodore

BASIC 40 times faster. You can

dramatically reduce long processing

times, tedious disk handling, and long

print runs. No other compiler can

offer the same speed, compatability

and trouble-free compiling as

Petspeed.

Compatible —Petspeed
compiles any BASIC application and is

available for any combination of

4000 and 8000 series Commodore

equipment.

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.
.t cuwisoflor* Bis it 4,0 '*'

Directory

BEFOfiE

compilation.

:':i: t!::i: free.

Simply type in

your prngrrim

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

Jane today with Petspeed. And save

$25 too! Send this coupon today to

Directory

AFTEfl

compilation

Jl?*3 bytes free

I' "sour pfogrj"-9t"
'-> "yOJf progrin.u"

SMALL SYSTEMS ENGINEERING

222 B View Street

Mountain View, CA 94041

(415) 964-8201

Dealers: Ask for our free demo disk.

Price $325

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 D 8050 □ 4040.

My computer is _J 8032 □ 4032.

My check for S300 (plus 6VZ% sales tax

for CA res.) is enclosed.

„ Please send more information □ I'm a dealer. Send me your

free demo disk.

Name

Company

Street

City .Slate .Zip

Mail to: Small Systems Engineering

222 B. View St., Mountain View, CA 94041 C7

Commodore Programs 

~o:;e~::~ [f)~~~~(g@ 
Petspeed - The Optimizing Easy to Use Petspeed is a s Security A security device is 

Basic Compiler that runs Commodore easy to use as these screen displays provided to rWl Petspeed. but no run-
BASIC 40 times faster. You can illustrate. time key is necessary for compiled 
dramatically reduce long processing programs. You' re free to build in 
times. tedious disk. handling, and long your own protection. Pets peed code 
print runs. No other compiler can cannot be listed by others, so com· 
offer the same speed, compatability piled programs cannot be tampered 
and trouble-free compiling as with. Your programs belong entirely 
Petspeed. to you. 

Compatible -Petspeed 
compiles any BASIC appliea lion and is 
ava ilable for any combina tion of 
4000 and 8000 series Commodore 
equipment. 

Faster The key tha t sets Pet
speed apa rt from other compile rs is 
optimization. Where most compilers 
merely transla te from one language 
to another, Petspeed ana lyzes your 
source program to elimina te unnec
essa ry complexities, thus speeding 
processing lime. Your program is 
reduced to much smaller components 
and reassembled into a fa r more effi
cient form . Compa re these optimizing 
fea tures: 
• 4-Pass compiler . 
• Automa tically uses faste r integer 

a rithmetic when possible. 
• Automatically handles frequently 

occurring va riables and a rrays. 
• Subrou tines no longer need be 

loca ted a t the beginning of your 
program. 

• Pe tspeed automatica lly calls a ll 
subroutines at maximum speed. 

• Petspeed runs twice as fast as 
other compile rs. 

• La rger programs require fa r less 
memory when 
compiled. 

Directory 
BEFORE 

compila tion. 

Simply type in 
your progrnm 

nome. 

Director y 

AFTER 
compila tion 

Move your Commodore into the fast 
Jane today with Petspeed. And save 
$2 5 too! Send this coupon today to 

SMALL SYSTEMS ENGINEERING 
222 B View Street 

Mountain View, CA 94041 
(415) 964-8201 

Dealers: Ask for our free demo disk. 

Price $325 

It isn't necessary to add compile r 
direc tives. Simply type in the pro
gram na me. In less than 2 minutes, 
you 'U see your program run up to 
times faste r . 

Offe-:-:;1;: ~~:-. 
Please rush Pe lspeed today ! My I 
disk format is 0 8050 0 4040. 

My com pu ter is 0 8032 0 4032 . I 
My check for $300 (plus 6 1/ 2% sa les tax 
for CA res.] is enclosed. 

I 
I 
I o Please send more in fo rma tion 0 I'm a deale r. Send me your I 

free demo disk. 

I 
I 

Company I 
I Street I 
I City State Zip I 
I Ma il to: SmaU Systems Engineering I 
L. 222 B. View S1.. Moun ta in View. CA 94041 C 7 

-------------------~ 
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UNDER SIMILAR " IN STOCK" CONDITIONS. 



Tomorrow's Technology Today

Z. Commodore Computer

VIC 20 Personal Computer $ 299.95

VIC1515GraphicPrinter $ 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 5 279.00

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 35OORD $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

The Administrator (DataBase for CBM) $ 650.00

POWER™ (Programmer's Utility ROM) $ 89.95

InfoPro™ (DataBase for CBM) $ 295.00

Epson Printers

MX-70 $ 299.95

MX-80w/graphtrax $ 645.00

MX-80 FT $ 745.00

MX-100 FT $ 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

Atari 40016K $ 399.00

Atari 80016K(incl. BASIC cartridge). $ 899.00

Atari 410 Recorder $ 99.95

Atari 810 Disk Drive $ 599.95

Atari 822 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 63O Printer

Diablo 630 $2710.00

Tractor Option $ 350.00

CMD Mupet

MC-800AMupet Controller $ 995.00

(Multi-User Controller for

CBM Computers)

CM-100 Channel 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 9:00-5:30E.S.T.

MASTERCARD'VISA

Tomorrow's Technology Today 

c~ Commodore Computer 
VIC 20 Personal Computer . .................. . . S 299.95 
VIC 1515 Graphic Printer. . . . . ........ . . ... ..... 5 395.00 
CBM 4016 .. ....... . ........• .. • . . ... .. . ... . . 5 995.00 
CBM 4032 ... . .......... . . . •...•..•. . . . ...... 51295.00 
CBM 8032 .............. . .. . ........•...... . . 51495.00 
CBM SuperPet 9000 .. . . . . . .. . ...•........ .. ... 51995.00 
CBM 8050 Dual Disk Olive ..... .. . . . . • . . .• .. ... 51795.00 
CBM 4040 Dual Disk Drive . . ... ...... • ......... 51295.00 
CBM 2031 Single Disk Drive ... . ......•......... $ 695.00 
CBM 4022 Traclor Prinler ...................... 5 795.00 
CBM 8010 IEEE Modem ..........•...• . ........ 5 279.00 
CBM Dalaselle .................•....•...•.... 5 74.95 
CBM·IEEE Inlerface Cab I" ........•............. 5 39.95 
IEEE·lEEE Inlerface Cable ........•....•...•.... 5 49.95 

NEC SpinwriterPrinter 
NEC 7730 ............. .... ....... . ..... . . . .. 53085.00 
NEC 7710 .... • ... . . ... . ...•...•............. $3085.00 
NEC 7720 ............ . ................ • ..... 53610.00 
NEC 3510 ............................. • .. . .. 52290.00 
NEC 3500RD ................................. $1895.00 
Tractor Feed Options are available 

Professional Software 
Word Pro ™ _ A Family of (8M Word Processing Programs 
WordPro 2 Plus ............... . . . . . . . ... 5 199.95 
Word Pro 3 Plus .. . . . .................... 5 295.00 
Word Pro 4 Plus .. . ......... . . . . . . . . . . . $ 450.00 
WordPro 5 Plus (for CBM 8096) .. .. ......... 5 450.00 
The Adminislralor (DalaBase for CBM) ...... $ 650.00 
POWER 1M (Programme r's Ulility ROM) ...... 5 89.95 
InfoPro'M (DalaBase for CBM) ............. 5 295.00 

Epson Printers 
MX·70 .... . ............. . ..... 5 299.95 
MX.aO w/graphlrax ..... .. ....... $ 645.00 
MX.aO FT ............. • .. •.... $ 745.00 
M~OOFT .. . ................. $_M 
INTERFACE CARDS 
8141 RS·232Inlerface Board ...... 5 75.00 
8145 RS--232 Interface Board 

w/2K Buffer . . . . .... 5 149.00 
8151 RS·232 Inle rface Board 

w/X/ON·X/OFF . . ........... $ 170.00 
8161 IEEE Inlerface Board ........ 5 55.00 
8131 Apple Inlerface Card ....... 5 85.00 
8232 Apple Inle rface Cable ....... $ 35.00 
8220 TRS-80 Cable .............. S 35.00 

Alari 400 16K ................... 5 399.00 
Alari 800 16K (ind. BASIC carlridge) . 5 899.00 
Alari 410 Recorder ....... . ....... 5 99.95 
Alari 810 Disk Drive .............. S 599.95 
Atari 822ihermal Printer ......... S 299.95 

Amdek Monitors 
Video l00G (limiled Quanlily) .... . 5 179.00 
Video 300G ........... . ......... S 200.00 
Color 1 ........................ S 449,00 
Color 2 ................. . ...... 5 999.00 

Diablo 630 Printer 
Diablo 630 ..................... $2710.00 
Tractor Option . ..... . .. . ........ S 350.00 

CMDMupet 
MC.aOOA Mupel Conlroller 5 995.00 
(Multi-User Controller for 
C8M Compulers) 

CM·l00 Channel Module .. 5 250.00 
Printer Module . .... . .... S 350.00 

Qume 
Spring 9/45 . . ........... 52495.00 
Tractor Option . ......... $ 210.00 

WordPro. POWER and Info Pro are 

registered trademarks of 

Professional Software Inc. 

MON·FRI_· 5030 £S.T. ~~ ~9~~~~Ave. (617) 449-1760 ~~ -=-
Needham, MA 02194 TELEX: 951021 MASTfRCARD · VISA 



ON RATE"

170 PRINT"YOU EXPECT DURING THE YEARS"

180 PRINT"BETWEEN OPENING THE ACCOUNT AND

190 PRINT"RETIREMENT? (ENTER PERCENTAGE

195 PRINT"EXPRESSED AS A DECIMAL)":INPUT I

200 S=D*P

210 PRINT:PRINT"YOU WILL SAVE S";INT(S);" 0

N TAXES THIS YEAR."

220 T=D*Y

230 PRINT:PRINT"THE TOTAL AMOUNT DEPOSITED '

INTO YOUR

240 PRINT"IRA ACCOUNT OVER THE ";Y;" YEARS '

IS":PRINT"S";INT(T);"."

250 FOR J=l TO Y

260 X=D*{l+R/365)"365

270 D=X+C

280 NEXT J

290 PRINT:PRINT"WHEN YOU RETIRE, THE AMOUNT

IN YOUR"

300 PRINT"ACCOUNT WILL BE S";INT(X);"."

310 Z=(l+I)~Y

3 20 W=X/Z

330 PRINT'.PRINT" .. .WHICH IS WORTH $";INT(W)

;" IN 1982"

340 PRINT"DOLLARS."

350 PRINT:PRINT"WOULD YOU LIKE TO TRY THIS '

AGAIN WITH

360 PRINT"DIFFERENT INTEREST AND INFLATION "

RATES"

370 PRINT" (Y OR N)"; '.INPUT A$

380 IF A$="N" THEN END

390 D=C:GOTO 120 <fi

Unciutter

Your Desk!
Put your Commodore computer

in a desk of its own.

Sure it wll look great,

and the desk is smail enough

to fit almost anywhere.

But the real benefits are

your personal comfort

and efficiency.

interlink Desk System

(Interlink)

Interlink, Inc.

Box 134

Benien Springs, Ml 49103

(616) 473-3103

If you're interested in Apples,

call MAUG.

MAUG is a Special Interest Group

(SIG) of Apple111 users on the CompuServe

Information Service. SIGs are active and growing groups

of individuals who share a common interest and form

an "electronic" club using the CompuServe Information

Service as its communications medium. Share advice and

exchange information with other Apple users across town

or anywhere around the country.

We think you'll like the CompuServe Information Service:

CB simulation, electronic mail, news wires, financial

information, games, databases, programming languages,

big mainframe computer power and free data storage. All

for a basic charge of only S5.00 an hour nights and week

ends. All you need is your Apple, a modem and some inex

pensive software. The software, and a free demonstration,

are available at—of all places—a Radio Shack* Computer

Center. CompuServe Information Service, 5000 Arlington

Centre Blvd., Columbus, Ohio 43220. (614) 457-8650.

CompuServe

TAKE A BYTE

OUT OF YOUR 4
SOFTWARE COST!

Save 20-40% on all
major Brands of micro-software

D 90 dayguarantee-a product satisfaction

guarantee.

D Largest inventory of old and new

releases.

D NextShippingbyUPS-orwepayfreight.

No per item handling fee.

WARNING!! Buying from Software Galore

SAVES MONEY!

AVAILABLE HOW!!

Pac-Man and Centipede

Member of the Better Business Bureau

SOFTWAREGALORE
A MEMBERSHIP BUYING SERVICE

For free catalog/orders call

213-827-1851 or 1-800-423-6326

Mail to

P.O. Box 10005
Marina del Rey, CA 90291

ON RATE " 
1 7~ PRI NT "YOU EX PECT DURING THE YEARS" 
1 8~ PRINT" BETWE EN OPENING THE ACCOUNT AND 
1 90 PR I NT " RETI REMENT? (ENTER PERCENTAGE 
1 95 PRINT" EXPRESSED AS A DECIMA L) " :INPUT I 
2~~ S=D* P 
2 1 ~ PRINT : PR I NT " YOU WI LL SAVE S ";I NT(S) ; " 0 

N TAXES THI S YEAR ." 
2 2~ T=D*Y 
23~ PR I NT :PRINT" THE TOTAL AMOUNT DEPOSITED -

I NTO YOUR 
24~ PRINT"IRA ACCOUNT OVER THE "; Y;" YEARS -

IS ": PRIN T" $ "; INT( T) ;"." 
25~ FOR J =1 TO Y 
26~ X=D*(I+R/ 365) - 365 
27~ D=X+C 
28~ NEXT J 
29~ PR I NT:PR I NT " WHEN YOU RETIRE , THE AMO UNT 

IN YOUR " 
3~~ PR I NT "ACCOUNT WILL BE $ "; INT(X ) ; ". " 
3U Z= (l+I)-Y 
320 W=X/Z 
33~ PRINT : PRINT " • .• WHI CH I S WORTH S";INT(W) 

; II IN 1982 " 
34~ PRINT" DOLLARS . " 
35~ PR I NT:PRI NT " WOULD YOU LIKE TO TRY TH I S -

AGA I N WITH 
36~ PRINT" DIFFERENT I NTEREST AND INFLATION -

RATES " 
37~ PRINT" (Y OR N)" ; : I NPUT AS 
38~ IF AS= "N" T HEN END 
39~ D=C : GOTO 120 

If you're interested in Apples, 

callMAUG. 
MAUG is a Special Interest Group 

(SIG) of Apple® users on the CompuServe 
Information Service. SIGs are active and growing groups 
of individuals who share a common interest and form 
an "electronic" club using the CompuServe Information 
Service as its communications medium. Share advice and 
exchange information with other Apple users across town 
or anywhere around the country. 
We think you'll like the CompuServe Information Service: 
CB Simulation, electronic mail, news wires, financial 
information, games, data bases, programming languages, 
big mainfr ame computer power and free data storage. All 
for a basic charge of only 55.00 an hour nights and week
ends. All you need is your Apple, a modem and some inex
pensive software. The software, and a free demonstration, 
are available at-of all places-a Radio Shack® Computer 
Center. CompuServe Information Service , 5000 Arlington 
Centre Blvd., Columbus, Ohio 43220. (614) 457-8650. 

CompuServe 

UncIutter 
Your Desk! 
Put yOU" Commodore computer 
in a desk of its own. 
&.re ~ wi! took great. 
ood the desk is smaI enough 
to fit ainost anywhere. 
But \he real benefits are 
yotX personal comfort 
and effICiency. 

Interlink, Inc. 
Box 134 
a.rten Spr1ngs, MI 49103 
(616) 473-3103 



cLetter Quality9rinting

FOR APPLE, ATARI, COMMODORE, IBM,

NEC, OSBORNE 1, TRS 80, and others

OLYMPIA TYPEWRITER

ES100/101/105

• 92 character electronic

keyboard

• Dual pitch. 10 and 12

• 17.5 C PS

• All settings from keyboard

• Auto correction to full line

• Daisy type print

mechanism

• 14 % inches writing line

• 1400 dealers nationwide

REN TEC ES INTERFACE

• Inst3ll3tion in 15 minutes

using existing ES100/101/

105 cables

• CMOS logic for minimal

drain on power supply

• Hi or low true status bits

• Accepts RS232-C serial

with 7 crystal controlled

Baud rales

• Accepts Centronics

parallel interface

• Seleciable auto line feed

$1495.00 ES100 TYPEWRITER & INTERFACE

$295.00 INTERFACE ONLY"
■COMMODORE SLIGHTLY HIGHER

Authorized' Distributor fo'r: NEC, OLYMPIA, SANYO, EAGLE, SHARP, KONAN
DEALER INQUIRIES WELCOME

RENfllS&flNGE TECHNOLOGY EORPBRflTION
1070A SHARY CIRCLE. CONCORD, CA 94518 • (415)676-5757

VOICE I/O THAT WORKS!
for the COMMODORE and APPLE II computers

Voice I/O "as come a long way from the

barely intelligible computer speech of on

ly a lew years ago. II is now possible lo

enter Oat a or commands to your computer

just by talking to it and the computer can

talk back with clear, pleasant, human

sounding voice.

The COGMVOX models VIO-10O2 (for

Commodore) ano VIO-1003 (for the Apple

II + ) are at the forefront of a new genera

tion of Voice I/O peripherals that are easy

to use. ofter encellent performance and

are affordably priced

SOME SPECIFICATIONS

COGNIVOX can be trainee to recognize

up to 32 words or phrases chosen by Ihe

user. To train COGNIVOX to recognize a

new word, you simply repeal the word

three times under Ihe prompting of the

system.

COGNIVOX will also speak with a voca

bulary of 32 words or phrases chosen by

trie user This vocabulary is independent

of the recognition vocabulary, so a dialog

witn the computer is possible Memory re

quirements tor voice response are approx
imately 700 b/ies per word.

For applications requiring more than 32

words, you can nave two or more vocabu

laries and switch back and forth Eetween

them Vocabularies can also De stared on
disk.

HOW IT WORKS

COGNIVOX uses a unique single-chip

signal processor and an exclusive non-li-

near pattern matching algorithm lo do

speech recognition This gives reliable op-

eralion ai low cost. In fact, the perfor

mance of COGNIVOX in speech recogni

tion is equal or better 10 units costing

many times as much

For voice output, COGMVOX digitijes

and stores the voice o! the user, using a

data compression algorithm. This method

offers lour major advantages: First there

are no restrictions to the words COGNI

VOX can say. It a human can say it. COG

NIVOX will say 11 too. Second, it is very

easy to program your favcrite words. Just

say them in the microphone. Third, you

have * choice ol voices: male, female, child,

foreign. Fourth and loremosl. COGNIVOX

sounds very, very good. Nothing in the

market today can even come close to the

quality of COGNIVOX speech output. You

can verify 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 ana it includes microphone, software,

power supply, built in speaker/amplifier

and extensive user manual. All you need

to gel COGNIVOX up and running is to

plug it m and load one of the programs

supplied.

It is easy lo wrile your own talking and

listening programs 100. A single state

ment in BASIC is all that you need 10 say

or recognize a word. Full instructions on

how to do it are given in the manual.

COGNIVOX model VIO-1002 will work

with all Commocore computers with at

least 16k of HAM. Model VIO-1003 re

quires a 48k APPLE II * with 1 disk drive

and DOS 3 3

ORDER YOUR COGNIVOX NOW

Call us at (BOS) 6B5-1B54 between 9am

and 4om 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 of COG

NIVOX is $295 plus $4 shipping in the U.S

(foreign add 10% we ship AIR MAIL).

VOICETEK
P.O. Box 388.Golel«, CA 93116

VIC-20

VIC.-;..' INTERFACING BLUE BOOK

Did you know that your VIC can be used

to control a 99e toy motor so effectively

that il runs like a precision machine? Or

that you can make VIC talk with an inter

face you can build at a total parts costs ot

under $5?

These and other 18 interfacing projects

selected for ease ot construction and low

cost are detailed in the VIC-20 interfacing

Blue Book a veritable gold mine of practi

cal information on howtoouild interlaces

to sense levels, dial telephones, detect li

quid levels, control lights, do AID and D;a

conversion and many more.

Wntlen by a college professor in a

friendly and easy going style, the Blue

Book gives you theory of operation, sche

matics, program listings, parts lists, con

struction hints and sources of materials

for each one ot the 20 projects.

If you want to get the most out of your

VIC this book is a must. Cost is $14.95

(less than 75« per project!).

WORD WHIZ

Here is a no frills word processor thai

does Ihe |Ob and is so small it leaves plen

ty of memory for your tent. Yet it offers

full screen editing and easy save of work

in progress. This pocket-rocket does il by

taking advantage of VIC'S built-in lent

manipulation capabilities. It delivers out

standing performance for letters and

short manuscripts (up to 10 pages)

WORD WHIZ is all that is likely to need

tor word processing in your VIC and costs

only $14.95.

Above prices include postage in the

U S CA res. add 6% tax Foreign add S2.

micrasignal
900 Embarcadero Del Mar, Unit A

Goleta.CA 93117

'Letter QuaUty'Printing 
j\t'JtsSest 

FOR APPLE, ATARI , COMMODORE, IBM, 
NEC, OSBORNE 1, TRS 80, and others 

OLYMPIA TYPEWRITER 
ES1 00f101 1105 

92 character electronic 
keyboard 
Dual pilch . 10 and 12 
17.5 C.P S 
All selllngs from keyboard 
AUlD correc tion 10 full hne 
DaiSY type print 
mechanism 
14 % Inches wrltmg l ine 
1400 dealers nallonwlde 

REN TEC ES INTERFACE 

Inslallallon In 15 minutes 
uSing eXisting ES100 /1011 
105 cables 
CMOS logiC for minimal 
dra in on power supply 
HI or low true status bits 
Accepts RS232·C senal 
with 7 c rystal controlled 
Baud rates 
Accepts Centronics 
para llel Interface 
Selectable auto. line feed 

$1495.00 ES 100 TYPEWRITER & INTERFACE 

$295.00 INTERFACE ONLY· 
'COMMODORE SllGHTLY HIGHER 

YMPIA, SANYO, EAGLE, SHARP, KONAN 
--------- DEALER INQUIRIES WELCOME-----------

1070A SHARY CIRCLE. CONCORD. CA 94518 • (415) 676·5757 

VOICE 1/0 THAT WORKS! 
for the COMMODORE and APPLE II computers 

Voice 110 has come a long way Irom the 
barely Inlell lOiDle computer Speech 01 on· 
Iy a few yeats ago. It Is now poSSible to 
enter date or commaMI to your computer 
jUlt by talkll'lg 10 II .nd Ihe computer can 
lalk baCk Wllh cle.r, Pleasant. human 
SOunding vo ice. 

Tne COGNIVOX models '.110-1002 (for 
Commodore) and '.110-1003 (lor tN! Apple 
11 . ) are at the lo •• lront 01 a new genera· 
l Ion 01 Voice 110 peripherals Inal are easy 
to use. oiler ucellent perlormance and 
;lIre allordatlly pr iCed 

SOME SPECIFICATIONS 
COGNIVOX eIIn Del!. ined 10 recognize 

up to 32 words or phlnes ChOlen by tne 
user, To t,, 'n COGNIVOX to lecogolze a 
new wOld, you simply repeat the wOld 
thlee times under the plompt log of Ihe 
system. 

COGNIVOX will also speak w!th avoca· 
bulary 01 32 words or phlases chosen by 
Ihe usel. This voc,bulary Is independeot 
ollne IIcognlt lon vOellbul,ry, so, dialog 
with the computer Is pOssible. Men1(lry re
Quiremenl ll l or voice respOn •• allappro~· 
imalely ,00 bytes Plr WOld 

For applicatIon, requiring more tnan 32 
wordS. you eao nave two or more vocapu
'a"IIS and 5wltcn c.aCk aod 10lln belween 
tnem. Vocabularies Ciln also be StOled on 
Olslo; 

, , 

HOW IT WORKS 
COGNIVOX uses a unIque single-chip 

signa' procenor aM '0 e_cluslve oon·lI· 
near pallern matChIng algoll thm to do 
speeCh leeognillol'l Tnls gives reliaCle OP
eratIon It low cost . In I.cl. tne pedor· 
mince 01 COGNIVOX In apeeen recogni· 
tiol'l IS equll or Detter to units costing 
many l imes as much. 

Far voice output, COGNIVOX dlg!!izes 
aod Siores 1l'1li voice 01 Ihe user, usll'lg a 
Oata compression algorithm. This melhOO 
ollels lour malor advantages: First there 
are no restr ictIons to the woros COGNI. 
VOX can say. It iI human can say ii , COG· 
NIVOX will say it 100. Second. il is very 
easy 10 program youl lava rile Wo(os. JUSI 
say tnem in tne microphone. Tn;IO. you 
!"\ave, erroIee 01 voices: male. lemale, cnild, 
loreign. FOurth anoloremoS!. COGNIVOX 
sounds very, very good Notnlng in 1M 
malk! t today eIIO !Viln come close to Ihe 
qualily 01 COGNIVOX Speech oulpul. You 
can verily this yourself by calling us aod 
asking 10 neal a. COGNIVOX demo over 
the ptlone. Hear,og i5 celleving. 

A COMPLETE SYSTEM 
COGN1VOX tomes assemOled and tlSt · 

eo and It Inc' udes microphone. sol lwilte. 
powel supply, Oull! 11"1 speaker/amplifier 
and exlensive user maoual. All you need 
to get COGN1VOX up .nd tuonlllg Is 10 
olug II In and 10aO OIle 01 11"18 proglilms 
supplied. 

I! Is easy 10 write you' owo talklog ano 
IIslenlng programs too. A siogle state
ment In BASIC Is 1111 Ihat you nee<110 say 
Of IIcognize a wor". Full instructions on 
how to 00 II lire giveo io Ihe manual. 

COGN'VOX model '.110-1002 will ... ork 
wlln all Comrnoc::OIl computers wltn III 
'east 16k ot RAM. Model VI().IOO3 re
qulles a.t8k APPLE II -;- wltn 1 disk drive 
ano OOS 3.3. 

ORDER YOUR CooNIVOX NOW 
Call us .t 18(5) 685-185<1 De tween 9am 

aod .pm PST and Charge youl COGNIVOX 
' 0 your cledit card 01 Oloer COO. Or senct 
us a cneek In Ihe mall. spe<:ilying YOUI 
tomputer. Pl lce lor eitner model 01 COG· 
NIVOX is $295 plus U shipping in tne U.S. 
IIOl8lgn aOd to% we ship AIR MAlll. 

VOICETEK 
P.O. BOl 388,Goleta;, CA 93 116 

VIC-20 
V' C20 INTERFACI NG BLUE BOOK 

Did you know that your VIC ean be uSed 
to eontrol a 99c lOy molO! SO elleetlvely 
that It runs like a pleclsion mactl lne1 Of 
Ihat you can make vtC lalk wltn an 10111' 
lace you can 01,1110 at a Iota' parts COSIS 01 
unoer $51 

These lind olner t81nlll lacino projecls 
selecTed 101 ease 01 conS\lUt l lOlland low 

delailed in Ine VIC20 Interlacing 

:;;i";,,;~';'O";'~'I;ilble gOld mine of practl· 
~~ I now to IXIIId interlaces 

lelepnones. oeleelt;' 

I ~~~'.~:f':; ::~':~; IIgnts. do AID and DlA 
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With versions of this excellent gamefor PET/CBM

Microsoft and Atari BASICs, this should provide hours

ofamusement. It will run on computers with 8K or more

of RAM memory.

Maze Race

possible joystick values, positions, and screen move

ment offsets:

Mike Peterson

Cheyenne, WY

I was impressed by the Maze algorithm that ap

peared in COMPUTE!, December, 1981, #19. After

watching the maze form several times, I had an

idea for a program that incorporated the maze

algorithm.

First, I modified the routine so that two sym

metrical mazes would be formed. One starts in the

upper left corner of the screen while the other

starts in the lower right. By POKEing a 32 ($20) in

the center of the screen, identical (but opposite)

mazes are formed. As one goes left, the other goes

right. And as one goes down, the other goes up.

This continues until the screen is full and the al

gorithm completed. The mazes are then linked

together in the screen's middle and a "target"

character is POKEd in the center.

Now, depending upon your choice of options

during initialization, you race against a human

opponent (or the computer) to the center of the

maze. If you select the two-player option, I strongly

recommend the use ofjoysticks. The program will

process both player's joystick input during each

cycle. On the keyboard, one player can prevent the

other's input by holding a key pressed.

With the one-player version, you will always be

on l he right and use the right joystick or the number

pad to control your movement. The computer will

not begin until after your first input. Since the

computer doesn't know the best path to follow, and

strays down dead-end paths, it is easy to beat. My

daughter loses just often enough to keep her

interested and make each game a new challenge.

Through experimentation with the joysticks, I

found that the left joystick sets the high four bits

and the right joystick sets the low four bits of the

byte at address 59471 <$E84F). The byte. A, can be

separated into a left value and a right value with :

A= PEEK(59471): L= (A/16) AND 15 : R = A

AND 15. If both joysticks are in the same position,

L = R. An array with 15 elements can be used to

determine the new position of each player, move

there if not off the screen, and then erase the

previous position. The following table shows all

LorR

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

POSITION

not used

left/button

right/button

button

not used

left/up

right/up

up

not used

left/down

right/down

down

not used

left

right

center

OFFSET

0

-1

+ 1

0

0

^tl

-39

^10

0

+ 39

+ 41

+ 40

0

-1

+ 1

0

Note: with the button pressed only the

row can be determined.

Another feature of this program is the

"Hipping" of the marker that arrives in the center

of the screen's maze first. This is performed by

XORing the byte in the center screen address with

128 ($80). The result of an XOR with 128 is that

RVS characters become normal characters and vice

versa.

Since BASIC! doesn't provide us with an XOR

function, I consulted a Boolean Algebra text and

found the AND, OR, and NOT gates used to pro

duce the XOR truth table. In BASIC, XOR would

be this: Y= ((X AND (NOT 128)) OR ((NOT X)

AND 128)).

Program 1. Atari Version

Atari Notes

After the dual maze has been generated,

select the number of players (player vs.

computer or player vs. player) by pressing

SELECT. When ready to play, press

START. To re-start the game, press

START. Use joysticks plugged into jacks

one and two to play.

180 REN m MAZE RACE tU

119 REM tU ATARI VERSION tU
120 DIM AC3>=REM SET UP DIRECTION TABLE

130 AC 6 >=2: AC 1 )=-Sy: A< 2 >-2 ■ AC 3 )=88

140 WL=12S ^ HL=0:SC=PEEKC 38 ;'+25S£PEEKC39)

: fr=SC+43 ■ C=3C+377

150 GRAPHICS 0*PGKE 752,1'SETCOLOR 2.. INT

C16*RNDC0»,4:POKE 712,PEEK<718;-

160 FOR 1=1 TO 23
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Wilh Ve1"5i01ZS Of this excellent game fm' PET/CBM 
Microsoft and Alari BASICs, this should provide hOU1"5 
of amusement. It will run on computers with 8K onno,-e 
of RAM mem01). 

MazeRace 
Mike Peterson 
Cheyenne, VW 

I was impressed by the Maze algorithm that ap
pea red in COMPUTE!, December, 198 1, # 19. Afte r 
watching the maze form several times, I had an 
idea for a program that incorporated the maze 
algorithm. 

First, I modified the routine so that two sym
metrica l mazes would be formed. One starts in the 
upper left corner of the screen while the other 
sta rts in the lower right. By POKEing a 32 ($20) in 
the center of the screen, identica l (but opposite) 
mazes a re form ed. As o ne goes le ft, the other goes 
right. And as one goes down, the other goes up. 
T his continues until the screen is full and the al
gorithm com pleted . The mazes are then linked 
together in the screen's middle and a "target" 
characte r is POKEd in the center. 

Now, depending upon your choice of options 
during initializatio n, you race against a human 
opponent (or the computer) to the cente r of the 
maze. I f you select the two-player option, I strongly 
recommend the use of joysticks. The program will 
process both playe r'sjoystick input during each 
cycle. On the keyboard, one player can prevent the 
other's input by holding a key pressed . 

With the o ne- playe r version, you will always be 
o n the right and use the right joystick or the number 
pad to control your movement. The computer will 
not begin until after ),our first inpu t. Since the 
computer doesn't know the best path to follow, and 
strays down dead-end paths, it is easy to beat. My 
daughte r loses just o ften enough to keep her 
inte rested and make each game a new challenge. 

Through experimentation with the j oysticks , I 
fo und that the le ft joystick sets the high four bits 
and the right joystick se ts the low fo ur bits o f the 
byte at address 5947 1 ( E84F). The byte , A, can be 
separated into a left value and a right value with: 
A = PEEK(5947 1): L= (N I6) AND 15: R = A 
AND 15 . . If both joysticks are in the sa me position , 
L= R. An array with 15 elements can be used to 
determine the new pos ition of each playe r, move 
there if not off the screen, and then e rase the 
previous position. The following table shows all 

possible joystick values , positions, and screen move
ment offsets: 

LorR POSITION OFFSET 

0 nolused 0 
I leftfbutton -I 
2 rightlhuuon +1 
3 button 0 
4 not used 0 
5 lefrJup -41 
6 righrJup -39 
7 up -40 
8 nolused 0 
9 left/down +39 

10 right/down +41 
II down +40 
12 not used 0 
13 left -I 
14 right +1 
15 center 0 

Note: with the button pressed only the 
row can be determined. 

Another fea ture o f thi s program is the 
"flipping" of the marker that arrives in the center 
of the screen's maze first. This is performed by 
XORing the byte in the center screen address with 
128 ($80). The result o f an XOR with 128 is that 
RVS characte rs become normal characte rs and vice 
versa. 

Since BASI C doesn't provide us with an XOR 
fun ction , I consu lted a Boolean Algebra text and 
fo und the AND, O R, and NOT ga tes used to pro
duce the XOR truth table. In BASI C, XOR would 
be this : Y = « X AN D (NOT 128» OR «NOT X) 
AND 128». 

Program 1. Atari Version 

Atari Notes 
After the dual maze has been generated, 
select the number of players (player vs. 
computer or playe r vs. player) by pressing 
SELECT. When read y to play , press 
START. To re-sta rt the game, press 
START. se joysticks plugged into jacks 
one and two to play. 

100 REM ~:U ~E F:ACE *t:~: 
110 REI1 ¥t1i ATHRI UERSION ~;** 
120 DIM A(3H,£11 SET UP DIRECTIotl HilLE 
130 A( 0 )=2, A( 1 )=-00, A( 2 )=-2 , A( 3 )=80 
140 1.Jl..=128 ' i-L=0 , S'C=PEEK( :38 )+256!. F'EEI:<: :39 ) 
,A=SC+43 , C=St+877 
150 GRAPHICS 0,POKE 752,1 ,SETCOLOR 2, HIT 
( 16*F.tID( 0),4 , POKE 712, PEH\ 710) 
160 Fffi 1=1 TO 23 



Turn To The Future

With COMPUTE! Publications
The Beginner's Guide To Buying
A Personal Computer
A Novice's handbook of useful, helpful in

formation designed to teach you the basics

of evaluating and selecting a personal

computer. Written in plain English

for the interested beginner.

Complete with personal com

puter specification charts and

buyer's guide. Applicable to

home, educational, and

small business buyers. ISBN

0-942386-03-5.
Paperback. $3.95.

COMPUTERS

First Book Of
Atari
192 pages of useful, in

formative applications

and programs from

COMPUTE! magazine issues

now out of print. Includes

previously unpublished infor

mation including Memory Map.

Contents include such articles and

programs as "Adding A Voice Track

to Atari Programs," "Designing Your

Own Atari Graphics Modes," and "Inside

Atari BASIC." Spiral bound for ease of access

to listings. For Beginner level to Advanced Atari

users. ISBN 0-942386-00-0. Paperback. $12.95.

Inside Atari DOS

From the authors of the Atari Disk

Operating System, an exciting step-by-step

guide to the DOS software. Complete

with listings of commented source code

and detailed explanations of each

module of code. Author: Bill

Wilkinson, Optimized Systems Soft

ware, Inc. Spiral bound for ease

of access to listings. For Inter

mediate to Advanced Atari

Users. ISBN 0-942386-02-7.

Paperback. $19.95

COMPUTED

First Book Of
PET/CBM

256 pages of Commo-

I dore PET and CBM articles

from COMPUTE! magazine

issues now in print. Includes

such classic articles and

programs as "Feed Your PET

Some Applesoft," "Disk Lister:

A Disk Cataloging Program,"

and "Cross Reference For The PET."

Spiral bound. ISBN 0-942386-01-9.

Paperback. $12.95

COMPUTE! Books

invites dealer inquiries. Call the Toll

Free Number below for Dealer Information.

COMPUTE! Magazine
A Monthly encyclopedia of informative applications articles and programs. COMPUTE! features articles, programs,

and columns covering the spectrum of home and educational computing. Monthly reviews, complete BASIC

and machine language listings of games, utilities, applications such as "Programming Your Home Insurance

Inventory," "Real Estate Investment Analysis," "Telecommunications: How To Use A Modem," and much more.

Written for children and parents, educators, novices to advanced programmers. Principal editorial coverage is

Atari, Apple, Commodore PET/CBM, and VIC-20. Editorial coverage is expanding to include TI-99/4A, Sinclair ZX-81,

and Radio Shack Color Computer. Latest issue: 224 pages.

Mail to: COMPUTE! Publications, P.O. Box 5406, Greensboro, NC 27403 USA

COMPUTE! MAGAZINE
My Computer Ik

□ Commodore QOSI

PET/CBM QRadioShack

GVIC-20 ColorComputer

Q Apple □TI99/4A

GAtari DOther

□AIM q Don't yet have one

For Fastest Service

Call Our Toil-Free

US Order Line

800-345-8112

In Pennsylvania Call

800-662-2444

G $20.00 One Year US Subscription Q $25.00 Canada and Infl Surface Mail

□ $36.00 TwoVear US Subscription □ S38.00 Europe Air Delivery (Foreign
□ $54,00 Three YBar US Subscription orders must be pre-poid in US Funds)

□ Payment Enctosed QVISA rj MasterCard G American Express

Acct. No. Expires /

Name

Address

City State JB.

Country

COMPUTE! Books
For fastest service, in the US call Toll Free 800-334-0868.
In NC call 919-275-9809.

Quantity Price

$ 3.95 ea.

12.95 ea,

19.95 ea.

12.95 ea.

. Beginner's Guide

First Book of Atari

Inside Atari DOS

Firs! Bool; of PET CBM

Shipping/Handling

+ S1-00 ea.

+ 2.00 ea.

+ 2.00 ea.

+ 2.00 ea.

Total .

All orders must be prepaid (money order, check or charge). All payments

must be in US funds. [Ouiside the US add $4.00 shippinng and handling for air
mail, $2.00 for surface mail.) NC residents add 4% safes tax.

G Payment Enclosed □ VISA □ MasterCard G American Express

Acct. No. Expires /

Name

Address

City State

Country

AJlaw 4-6 weeks for delivery. Foreign surface deln/ery 2-3 months.

ATARI is a fegisteted trademark of Atari. Inc PET ana CBM are trodemarM of Commodore Business Machines. Inc.
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"Cross Reference For The PET." 
Spiral bound. ISBN 0-942386-01-9. 

Paperback. $12.95 

COMPUTE! Books 
invites dealer inquiries. Call the Toll 

Free Number below for Dealer Information. 

A Monthly encyclopedia of informative applications a rticles and programs. COMPUTE! features articles, programs, 
ond columns covering the spectrum of home and educational computing. Monthly reviews, complete BASIC 
and machine language listings of games, utilities, applications such as "Programming Your Home Insurance 
Inventory," "Real Estate Investment Analysis," ',elecommunications: How To Use A Modem," and much more. 
Written for chi ld ren and parents, educators, novices to advanced programmers. Principal editorial coverage is 
Atari, Apple, Commodore PETICBM. and VlC-20. Editorial coverage is expanding to include TI-99/4A Sinclair ZX-8t 
and Radio Shack Color Computer. Latest issue: 224 pages. 

Mail to: COMPUTE! Publications, P.O. Box 5406, Greensboro, NC 27403 USA •.. ................................................................... ...................................... .............. 
• • • • • • • • • • • • • 

COMPUTE! MAGAZINE 
My Computer Is: 

DCommooore 0 051 
PET/caM D RodloShock 

OVIC-20 ColorComputer 
D Apple 01199/<IA 
DAiari o Other===:-_ 
OAiM o Don't yet hove one 

For Fastest Service 
Colt Our Toll-Free 

US Order Una 
800-345-8112 

In Pennsy1Yanla call 
800-662-2444 

0 $20,00 One Year USSubscripiion 0 $25.00 Conodo and Inri SUrface Moil 
DS36.00TwoYeorUSSubscrlpllon OS3800 EuropeAlrDeJivery(Forelgn 
0$54.00 Three Yeor US Subscription orders must be pre-paid In US Funds) 

o Payment Enclosed 0 VISA 0 MasterCard 0 American Express 
Acct. No. Expires I 

Name 

Address 

cl1y State Zip 

Coun!!y 

COMPUTE! Books 
For fostest service, in the US coli Toll Free 800-334-0868. 
In He call 919·275-9809. 

Quontlty 
_ _ 8egInner'sGulde 
_ _ FlrstBookotAtort 
__ lnsIdeAtortDOS 
_ _ First Bookot PET/CBM 

.Price ShlpplnglHandling 
$ 3.95 ea. + $ 1.00 ea. 
12.95 ea. + 2.ooea. 
19.95 ea. + 2.00 ea. 

12.9590. + 20000. ==== Totol 
All orders must be prepold (money order. check or charge). All payments 
must be In US funds. (OutsIde the USadd $4.00shlpplnng and handling for air 
moll. $200 for surface moil) NC residents odd 4% soles tax. 
o Payment Enclosed 0 vtS.A. 0 MasterCard 0 American Express 
Acet. No. Expires I 

Nome 

Address 

cl1y Siote 

Coun!!Y 
Allow 4·6 weeks lor deliver/. Foreign surface delMHy 2·3 month$. ........... .......................................... ................................................................ .... 

AlAR! is a regislered trademark of Alori. lnc. PET and CBM are Irodemor\cs 01 CommcxIore Bus;f'\ess Mochlnes.1nc. 
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178 PRINT "1

1"

136 NEXT I

196 REtt ffiNERATE THE MAZE!

209 POKE AiS'POKE C,2=P0KE SC+499..HL
210 J=IMT< RNK 9m) ■■ X=J

220 B=H+H(J)^D=C-H(J)aF PEEK<BX>WL THE

N 24©

230 POKE BiJ+l:POKE D.J+l^PQKE A+IMT<ACJ

TO 216

240 J=(J+1)^J<3)=IF JOX THEM 220

250 .J=PEEKift;':POKE A.HL-POKE CrL'IF J<5

TrEN ft=A-A<J-I):C=C+ACJ-I>:GOTO 218
260 A=SC+43 = OSC+877: J=2

276 POKE A,S4=P0KE CUl'PQKE SC+459,16:

POKE SC+460.HUPOKE SC+458,HL

280 DIM tK15) = F0R 1=0 TO 15 = M<I)=Q:NEXT

i=HF-e

230 M(14>=-4y^rK13>=4y:Mai:'=-iai(7)=1^1

(10>=-41 = h(b>=-39

388 MC9>=3S=MC5>=4^PLR=1

310 DIM reSOBV-tiSfc^HBe Race"=F0R 1=1
TO LENCMS*> = POSITION 8,1+5:? MSKLD'NE

XT I
320 POSITION 9,23;? "Or.* Player Us. Co.tip

uter"j

33S K=PEEK( 53279)= IF K=7 THEN 330

340 IF K=PEEK< 53279) THEM 340
^0 IF K=6 THEN m

366 IF K=3 THEN 33y
378 1-^1-NPaF HP=0 THEN 328

380 POSITION 9,23:? » Player Us. Playa-

398 GOTO 33W

406 PLR=i-PLR

416 IF PLR=0 OR HP THEN 448

428 B=ft+INT(ft(J>/2)=Y=PEEK(B>aF Y=HL OR
Y=10 THEN POKE B,34:POKE h,HL.: A=B:J=CJ+

436 J=CJ-l)+4$<J=8)'GGT0 480
446 IF FIR ThEN 476

458 D=C+N';STICK(PLR)):IF PEEK(D)=HL OR P

EEKCDM-0 THEN POKE O, ill=FOKE C,HL=C=D
468 GOTO 486

470 B=ft+tKSTICK<PLR)):IF PEEK<B>=HL OR P

EEKCBM0 THEN POKE B,84-P0KE R,HL-H=B
4^ REM SOMEONE WON

498 IF ROSC+459 AMD COSC+459 THEN 486

508 P=PEEK(Si:+459>-Ff=8

516 FOR 1=1 TO 50:POKE SC+459,P+128*PF:P

F=1-PF=NEXT I

528 REtt

538 IF C=SC+459 THEN 568

548 IF NP THEN POSITION 9,23^? " Play

er 2 Won! ";=GOTO 588

558 POSITION 9,23:? ■•> \ WIN!

11 ;= GOTO 586

560 IF NP THEN POSITION 9,23;?

r 1 Won! "; ■ GOTO 580
576 POSITIC^J 9,23:? ■ you

ii.

580 IF PEEK( 53279)06 THEN 530
590 RUN

Plaae

If you want to make Maze Race (for Atari)

more challenging, add the following lines.

They cause the screen to blank out during

the maze generation, preventing a "sneak

preview." A side effect is that this decreases

the time necessary to generate the maze:

155 POKE 559,0

325 POKE559,34

Program 2. Microsoft Version

10 REM *** MAZE RACE ***

20 REM * MIKE PETERSON *

30 REM ** CHEYENNE,WY **

4 0 REM

50 REM MAZE GENERATOR BY CHARLES BOND

60 REM COMPUTE! : DECEMBER, 1981

7 0 REM

80 GOTO120

90 POKE167,0

100 GETZ$:IFZ$=""THEN100

110 PRINTZ$:Z=VAL(Z$):POKE167,1:RETURN

120 PRINT"{CLEAR}{05 DOWN}":PRINTTAB(15)"MA

ZE RACE{02 DOWN}"

130 PRINTTAB(5)"HOW MANY PEOPLE ARE PLAYING

?{LEFT}";:GOSUB9 0:NP=Z-1:PRINT

140 IFZ>2THENPRINTTAB(5)"SORRY, ONLY 2 CAN "

PLAY.{DOWN}":GOTO130

150 IFZ=0THENPRINTTAB(5)"PLEASE ENTER 1 OR '

2.{DOWN}":GOTO130

160 PRINTTAB(7)"ARE YOU USING JOYSTICKS ?{L

LEFT}";:GOSUB90:PRINT

170 IFZ$="Y"THENJJ=1:GOTO190

180 IFZ$O"N"THENPRINTTAB(7) "PLEASE ENTER Y

OR N.{DOWN}":GOTO160

190 IFNPTHENPRINT"{DOWN}LEFT PLAYER = Q :RI

GHT PLAYER = W":GOTO210

200 PRINT"{DOWN}I AM THE Q :YOU ARE THE W"

210 IFJJTHENPRINT"{DOWNjUSE THE JOYSTICK TO

MOVE AROUND":GOTO250

220 IFNPTHENPRINT"{DOWN}Q USES W FOR UP,A F

OR LEFT,D FOR RIGHT,"

230 IFNPTHENPRINT"AND X FOR DOWN."

240 PRINT"{D0WN}W USES 8 FOR UP,4 FOR LEFT,

6 FOR RIGHT, AND 2 FOR DOWN."

250 PRINT"{DOWN}PRESS ANY KEY TO BEGIN *{LE

LEFT}";:GOSUB90

260 DIMM(255):JS=151:IFJJTHENJS=59471:G0T02

90

270 M(18)=40:M(42)=-l:M(41)=l:M(50}=-40

280 M(24)=40:M(48)=-1:M(47)=1:M(56)=-40:GOT

0300

290 M{7)=-40:M(11)=40:M(13)=-1:M(14)=1

42 

170 PRItn "I 
I" 

100 HEZT I 
190 F-'Et1 GEI·HATE THE I1A2E! 
<.'00 PU<E AS POKE C, 2 'POKE SC +499, H... 
210 J= ItlT ( Rf[)( 0 )M ) , >~=J 
2<.'0 B=A+A('J)' O=C-A( J)' I F PEEK( 8 )<>~·L THE 
H 240 
230 POKE B,J+l ' POKE D, J+l ' POKE A+ItH(A(J 
)/2 ), H... ' POKE C-IHT( A( J ::,,'2), HL' A=8 ' C=D ' GO 
TO 210 
240 J=(J+1)t(J<3), IF J<»~ THEt'1 22~1 
2",.,0 J=PEEK/ A ) 'POKE A .. I-I.A·DI~E C, HL ' IF J< 5 

TIfJ1 A=A-ACH )' C=C+A(J- l)' GOTD 210 
260 A=SC+43 ' (:< ;C+877 ' .J=2 
270 POKE A .. 84 ' POKE C, 111 ' F1)KE ~;C+ 459., 10 , 
POKE ~;C+460 ., HL ' POKE SC+45:3, HL 
280 DIM t1(15 ) , FOR 1=0 TO 15 ' t'1( 1)=0 ' t·1E>0:1 
I ' !i'=(1 
290 t'1( 14 )=-40 ' t'j( 13 )=4(HK 11 )=-1 ' t1( 7 )=1' t'j 
( 10 )=-41 ' tl( 6 )=-39 
3130 t1( 9 )=39 ' W 5 )=41 ' F'lF..'= 1 
310 DIM t1S$(2(l H 1S$= ''t'laze Pace" 'FOP 1=1 
TO LEW MS$) ' POSITI OH 0, 1+5 ' ? M:,;$( 1.,1) 'HE 
:~'T I 
}LotI POSITION 9, 23";' "CIt',e F'h :;ler' Us . Co,-,-", 
uter·1I 

j 

330 K=PEEK( 532(9 )' IF K=7 THEH 33() 
340 IF K=PEEK( 53279) THEN 34(1 
350 IF K=6 THEH 400 
360 IF K=3 THEN 330 
370 HP=l-HP ' I F ff '=0 THEN 32(1 
300 F'(r.3ITIOH 9 .. 23 ";' " Pla:;ler' Us . Ph~r' 

" , , 
390 GOW 330 
400 FiR= l-PLF.' 
4Hl IF PLR=0 OF: f1P THEt·1 440 
420 B=A+ I NT (f4CI )."2 ) , ",'=PEEn: E: ;" IF \'=HL OF: 

"1= 10 THEtl POKE E: .. 84 ' POKE A, HL ' A=8 ' J=('J+ 
2)-4t( J>1) 
430 J=( J-l )+4M J=0 ) 'GOTO 48£1 
440 IF F'lF..' THEN 470 
450 O=C+~K STICr.U 'lF..' );" IF F'EEr.\ D )=HL OR F' 
EEK( 0)=10 THEH POKE 0 .. 111 ,POkE C, HL 'C=D 
460 GOW 400 
470 B=A+t1( STICK( PLR » ' IF PEEr.:. 8)=HL OF.' P 
EEK(B )=10 THEH POKE 8,:34 ' POKE A,HL' A=E: 
400 REtl :3CiEot~ ~jOt·j 
490 IF A< >SC+459 AIIO C< :>SC+459 THEt1 40[1 
500 P=PEEI« SC+459 ;"F'F=0 
510 FOR 1=1 TO 50 ' POKE !::;C+459 , P+128!.' F'F ' P 
F=l-PF ' flE:~T I 
5.0"0" REM 
S"~ IF C=SC+459 H£iL 56(1 
540 IF f1P HEll POSITION 9. 23 ' ',. " Ph" 
er- 2 ~bn! " ; ' GOTO 580 
550 POSITION 9, 23 '" " I HH1 1 

"; 'GOTO 500 

COMPUTEI July. 1Q82,lssue 26 

560 IF t·p THE~1 F'lr.3IT 1011 9, 23" " P la~ 
t' 1 ~br,l " ; ,GOTO 500 
570 P'lr.3 I TI Ct1 9, 23 ,;- " \' ou vi j 1',1 

" . , 
500 IF PEEK( 53279 )<)6 THEt1 580 
590 RI11 

I f you want to ma ke Maze Race (fol' Atal'i) 
more challenging. add the fo llowing li nes . 
T hey cause the screen to blank ou t d uring 
the maze gene ration , preventing a "sneak 
p review." A side effect is that this decreases 
the time necessary to generate the I1laze: 

155 POKE 559,0 
325 POKE'559,34 

Program 2. Microsoft Versio n 

l~ REM * * * MAZE RACE *** 
20 REM * MI KE PE TERSON * 
30 REM ** CHEYENNE , WY ** 
40 REM 
50 REM MAZE GENERATOR BY CHARLES BOND 
60 REM COMPUTE ! : DECEMBER , 1981 
70 REM 
80 GOT0120 
90 POKEI67 , 0 
100 GETZ$:IFZ$= "" THENI00 
1 10 PR I NTZ$:Z =VAL(Z$) , POKEI67 , I,RETURN 
120 PR I NT " (c LEAR) (05 DOWN)", PRINTTAB (15) " MA 

ZE RACE(02 DOWN) " 
130 PR I NTTAB(5) " HOW MANY PEOPLE ARE PLAYING 

?(LEFT) "; , GOSUB90 , NP=Z-1:PRINT 
140 I FZ>2 THENPR I NTTAB(5) "SORRY , ONLY 2 CAN -

PLAY. (DOWN ) ", GOT0130 
1 50 I FZ= 0THEN PRI NTTAB(5) "PLEASE ENTER 1 OR -

2. ( DOWN) ", GOTOI 30 
160 PR I NTTAB(7) "ARE YOU USING JOYSTICKS ?( L 

LEFT) "; ,GOSUB90, PRINT 
170 IFZ$= "Y"THENJJ= I ,GOTOI 90 
180 I FZS<> "N"TH EN PRI NTTAB(7) "PLEAS E ENTER Y 

OR N. (DOWN) " : GOTOI60 
190 I FNPTHENPR I NT " (DOWN)LE FT PLAYER = Q : RI 

GHT PLAYER = W" : GOT0210 
200 PRINT" (DOWN)I - AM THE Q : YOU ARE THE !!" 
210 IFJJTHENPR I NT " (DOWN)USE THE J OYSTICK TO 

MOVE AROUND" : GOT0250 
220 I FNPTHENPR I NT"(DOWN)Q USES W FOR UP , A F 

OR LEFT , D FOR RIGHT ," 
230 I FNPTHENPR I NT "AND X FOR DOWN." 
240 PR I NT " (DOWN)W USES 8 FOR UP , 4 FOR LEFT , 

6 FOR RI G HT, - AND 2 FOR DOWN. " 
25 0 PR I NT" (DOWN)PRESS ANY KEY TO BEGIN *(LE 

LEFT)" ; ,GOSUB90 
260 DIMM(255) , JS=15 1, IFJJTHENJS=59471 , GOT02 

90 
270 M( 18) =40,M(42) =-I, M(41)=I , M(50)=-40 
280 M(24) =40:M(48) =-1 :M(47) =1:M(56)=- 40 : GOT 

0300 
290 M( 7) =- 40 ,M( 1 1) =40:M(13) =-1: M(14 ) =1 
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3 00 DIMA(3) :A(0)=2:A(1)=-80:A(2)=-2:A(3)=80

:WL=160:HL=32:SC=32768

310 BL$="{REV}

{OFF}"

320 A=SC+81:C=SC+917

330 PRINT"{CLEAR}":FORI=1TO23:PRINTBL$:NEXT

340 POKEA,4:P0KEC,l:P0KESC+499rHL

350 J=INT(RND{TI)*4):X=J

3 60 B=A+A(J):D=C-A(J):IFPEEK(B)OWLTHEN38 0

37 0 POKEB,J:POKED,J:POKEA+A(J)/2,HL:POKEC-A

(J)/2,HL:A=B:C=D:GOTO350

380 J=(J+ 1)*-(J<3) :IFJOXTHEN360

390 J =PEEK (A) :P0KEA/HL:P0KEC,HL:IFJ<4THENA=

A-A(J}:C=C+A(J):GOTO350

4 00 POKESC+498,HL:POKESC+499,42:POKESC+500,

HL:A=SC+81:C=SC+917

410 POKEA,81:POKEC,87:J=2:K=2

420 PP=PEEK{JS):IFPP=255THEN420

430 PP=PEEK(JS)

440 IFNPTHEN470

450 B=A+A(J)/2:Y=PEEK(B):IFY=HLORY=42THENPO

KEB,81:POKEA,HL:A=B:J=(J+2)+4*(J>l

)
460 J=(J-l)-4*(J=0):GOTO510

470 IFJJTHEN500

4 80 IFPPO24ANDPPO4 8ANDPPO4 7ANDPPO56THEN

520

4 90 B=A+M{PP):IFPEEK(B)=HLORPEEK(B)=4 2THENP

OKEB,81:POKEA,HL:A=B:GOTO510

5 00 Q=(PP/16)AND15:B=A+M{Q):IFPEEK(B) =HLORP

EEK(B)=4 2THENP0KEB,81:P0KEA,HL:A=B

510 IFJJTHEN540

FORTH

programmers

COMPUTE!

is looking for

screens and

articles,

5 20 IFPPO18ANDPPO4 2ANDPPO41ANDPPO50THEN

550

5 30 D=C+M(PP) :IFPEEK (D)=HLORPEEK(D)=42THENP

OKED,87:POKEC,HL:C=D:GOTO550

5 40 Q=(PPAND15):D=C+M(Q):IFPEEK(D)=HLORPEEK

(D)=4 2THENP0KED,87:POKEC,HL:C=D

5 50 IFAOSC+499ANDCOSC+499THEN4 30

560 FORI=0TO99:W=PEEK(SC+499):X=(WAND(N0T12

8))0R((N0TW)AND128):POKESC+499,X

570 NEXT

580 PRINT"ANOTHER GAME ?{LEFT}n;:GOSUB90

= "YI"THEN320590

600 IFZ$O"N"THENPRINT"{02 UP}":GOTO580

ATARI

400 16K $319.00

4O0YOURSto32Kor48K CALL

800 (16K) 659.00

410 RECORDER 84.00

810 DISK DRIVE 449.00

850 INTERFACE 169.00

830 MODEM 149.00

825 PRINTER 575.00

481 ENTERTAINER KIT 85.00

482 EDUCATOR KIT 125.00

483 PROGRAMMER'S KIT 60.00

484 COMMUNICATOR KIT 309.00

Prices subject to change without notice.

Shipping extra. No tax out of state.

Ca. residents add appropriate taxes.

WE ARE AN AUTHORIZED ATARI SALES AND

SERVICE CENTER

COMPUTERTIME, INC
P.O. Box 216

Kentfleld. CA 94914

CALL TOLL-FREE

In California

800-227-2520

800-772-4064

TTW mw ba/ftlnj cfullmff al Ihc CFIllurf

*. Rubick's Cube'

HAS BEEN CRACKED!

SoliCube

The SoliCube M (rncludino aisK. cutx & flocumenlalion) $49. 95
u available now lor CBM/PET" (*0 column, al least 16k) from

COMQU EST

221 E C»m.lb»ch, Suit* 1 - FoF Vl" * MC °'a"s ""'^ "" TOLL-FREE (24 hn]

aoa-»4.o3M and ask for Operator 348
Please add $2.90 lor h&s per order, and indicate ROM and RAM.

Juty, 1982, Issue 26 COMPUTEl 

3BB DIMA(3 ):A(B) =2:A(1)=-BB: A(2) =- 2 :A( 3) =B B 
:WL=16B:HL=32:SC=3276B 

3lB BL$=" {REV} 
{OFF}" 

3 2B A=SC+Bl:C=SC+917 
33~ PRINT"{CLEAR}":FORI=lT023 : PRINTBL$ :NEXT 

34B POKEA,4:P OKEC ,1:POKESC+499,HL 
35B J=I NT(RND( TI ) *4) :X=J 
36B B=A+A (J) : D=C-A (J) :IFPEEK (B) <>WLTHEN3BB 
37 B POKEB,J:POKED,J:POKEA+A(J)/2,HL:POKEC-A 

(J)/2 ,HL: A=B:C=D:GOT035B 
3BB J=(J+l) *- (J<3) :IFJ <>XT HE N36B 
39B J =PE EK(A) :POKEA ,HL:P OKEC ,HL:IFJ <4 THE NA= 

A-A( J) : C=C+A(J) : GOT035B 
4BB POKESC+498,HL:POKESC+499,42 : POKESC+ 5BB , 

HL:A=SC+Bl:C=SC+917 
41B POKEA,Bl:POKEC,87:J=2:K=2 
42B PP=P EEK(JS) :IFPP=255THEN42B 
43B PP=PEEK (JS) 
44B IFNPT HE N47B 
45B B=A+ A( J )/2 :Y= PEEK(B): I FY =H LORY=42THENPO 

KEB , Bl : POKEA,HL:A=B:J=(J+2)+4*(J >1 
) 

46B J=(J - l)-4*(J=B) : GOT05 1B 
47B I FJJTHEN5BB 
4BB IFPP<>24ANDPP<>48ANDPP <> 47ANDPP <> 56THEN 

52B 
49B B=A+M (PP): I FPEEK(B)= HLORPEEK(B)=42THENP 

OKEB , Bl: POKEA , HL : A=B:GOT051B 
5BB Q=(PP/ 16)AND1 5 :B=A+M(Q):IFPEEK(B )=H LORP 

EEK(B)=42THEN POKEB,Bl:POKEA,HL:A=B 

510 IFJJTHEN5 4B 

FORTH 
programmers: 

COMPUTE! 
is looking for 
screens and 
a ppl ications 

articles, 

5 20 IFPP <> lBANDPP <>42ANDPP <>41ANDPP<> 50THEN 
55B 

530 D=C+M(PP) :IFPEEK(D)=HLORPEEK(D)=42THENP 
OKED,87:POKEC ,HL: C=D:GOT0550 

540 Q=(PPAND15):D=C+M(Q):IFPEEK(D)=HLORPEEK 
(D) =42THENPOKED,87:POKEC,HL:C=D 

550 IFA<>S C+499ANDC<>SC+499THEN43B 
56B FORI=BT099:W=PEEK(SC+499):X=(WAND(NOT12 

B»OR((NOTW) AND12B):POKESC+499,X 
570 NEXT 
580 PR INT"AN OTHE R GAME ? {LEFT } ";:GOSUB90 
590 IFZ$="Y"THEN 3 2B 
600 IFZ$<>"N"THENPRINT"{B2 UP }":GOT05B0 ©: 

)I~ 
AlAR I' 

AW_~_eo-r--. 0 

400 16K ... ..... ......................... ........ ...... ..... .... .. $319.00 
400 YOURS to 32K or 48K ....... ..... .............. .. .... ... . CAU. 
800 (16K) ...... .. ..... .. .. .. ... .. .......... ........ ..... ... ...... . 659.00 
410 RECORDER ..... . ......... .......... ........ ... .. .. . .. .. .. .. 84.00 
810 DISK DRIVE .... .. . .. ......... ........... ........ .. .... ... . 449.00 
850IIIITERFACE ...................... .. ..... ... .. .. . ... ... ... . 169.00 
830 MODEM .. .. ..... .. ... . .. ... .. .. .. .... ...... . ... ... .. ... .. . .. 149.00 
825 PRllIITER ... ... ... . .. .. ... .. .. .. ...... .. ... .... . ......... .... 575.00 
481 EIlITERTAINER KIT ... . ................... .. .............. 85.00 
482 EDUCATOR KIT .. .. .... . ... . ... .... . ..... ... ... .. .... .... 125.00 
483 PROGRAMMER'S KIT ... ... .. ............. . ... .. ... .. . ... 60.00 
484 COMMUNICATOR KIT .... ............. ... ... .. .. ... . .. 309.00 

I 

Prices subject to change without notice. 
Shipping extra. No tax out of state. 
Ca. residents add appropriate taxes. 

WE ARE AN AUTHORIZED ATARI SAlES AND 
SERVICE CEIlITER s 

& 
COMPUTERTIME, INC. 

P.O. Box 216 
Kentfield. CA 94914 

CAll TOU·FREE 
In California 

8O().227·2520 
8OQ.. 772·4064 

.'T1>t _ bolD ..... . ... n. ... < '" ,10< "'~, ... ~ 

'M Rubick's Cube' 
HAS BEEN CRACKED! 

SoliCube 
• fa<.......u.' .,_ " . , ... ' ),0 on",'_ . _"" '"'''' . , ... """ . ..... " .. ". ,too """. _ .. '" ~'. I' 

Th e SofiCube _, I (Incrud,ng d isk. tuDe & IIOCumenUlion) .. . ... ..• .. $49. 95 
15 I YI,IIbie now to. CBM/ PET" (40 cOlumn. I I lent 16k) hom 

COMQUEST 
221 E. Cl me lb.ck, Su ite 1 • 

PhooIn, • . "" 'Jonl 85012 

h repl'lDne 602 . 2$4 . 0324 I 
FI)f Vln & /oI Con'a .. only CI II TOLL·FREE (2' /'1'·1 

BOO·824· 7888 
I,n CA. ~2· 7n' l 

and ask for Operator 348 
Please add S2.90 lor hls per order, and Indicate ROM and RAM. 

, .. .. _' ... 0:...-_ , .. .. "--... -. ........ 



SPECIALS on INTEGRATED CIRCUITS
6502 7 45

6502A/6512A 8.40

6520 PIA 5.15

6522 VIA 6.45

6532 7.90

2114-L200

2114-L300

2716 EPROM

2532 EPROM

10/695

10/795

1C4.90

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

50/655

50/7.35

50/4 45

50/5 75

50/7.00

25/2.30

25/2 10

5/515

5/9.45

5/945

100/6.15

100/6.90

100/415

100/545

100/6.60

100/2.15

100/2.00

10/4.80

10/8 90

10/8.90

8 (or 15

2.00

2.40

A P Products 15% OFF

A P Hobby-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

earner detect indicator, sell-contained battery powered

PET/CBM Version (Mk1P) S169

ATARI Version $99

COMPACK INTELLIGENT TERMINAL PACKAGE SI 15

Combines intelligent RS232 port hardware from cgrs Micro-

lech wilh EHS Intelligent Terminal software to allow you to

connect any RS232 Modem to PET/CBM

RSZ32 MODEM-STAR
IEEE 488 MODEM-STAR

SALE SI28
SALE S199

We carry Apple 11+ from

Bell & Howell

I6K RAM Card for Apple

fullFORTH ■ far Apple I! $75

A tulHeatured FORTH with enhancements Conforms to

FORTH Interest Group standards

REVERSAL (Spracklen) 32K Apple 28.00

Data Manager (Lutus) 24K Apple 40.00

Data-Graph (Boyd) 48K Apple 40.00

Apple II User's Guide (Osbome) 1200
Introduction to Pascal (Sybex) 10.30

Pascal Handbook (Sybex) 12.00

Musical Applications of Micros (Chamberlm) 2000

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 rj-directional

8300 Daisy Wheel - 40 cps bi-directional

8032 80 x 25 CRT. business keyboard

Super Pet

8096 Board (extra 64K 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 Onve - 330.000 bytes

2031 Single Disk Drive ■ 165.000 oyies

4022 Tractor Feed Printer

C2N External Cassette Deck

Used CBM/PET Computers

WE WILL MATCH ANY ADVERTISED PRICE

" *** EOUCAflONALllS^iiNTS"***
Buy 2 PET/CBM Computer*, recite 1 FREE

PETSCAN I S345 base price.
Allows you to connect up to 20 CBM/PET Computers to

sfiared disk drives and printers Completely transparent to the

user Perfect for schools or multiple word processing con

figurations Base configuration supports 3 computers

lilt

(995)

(2250)

(1495)

(1995)

(500)

11795)

12195)

(395)

(995)

11295)

[1295)

(695)

(795)

(75)

SALE

775

1750

1100

1600

400

1345

1760

199

795

999

999

550

630

65

CALL

VIC 20

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 Rubik's Cube

VIC Night Rider

TNW 1000 Serial interlace 110

TNW 488/103 with DAA 450

Compute's First Book of PET /CBM 11

WordPro 3 Plus ■ 32K CBM. disk, pfinter 195

WordPro 4 Plus - 8032, disk, printer 300

VISICALC for PET. ATARI, or APPLE 190

SH-KIT • PET ROM UttltHi 40

Programmers Toolkit - PET ROM Utilities 35

PET Spacemaket 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 Interlace for PET 120

The PET Revealed 12

Library ol PET Subroutines 12

4 PART HARMONY MUSIC SYSTEM for PET
The Visible Music Monttor, by Frank Levinson, allows you to

easily enter, display, edit and play 4 part harmony music

Includes whole notes thru 64tfis (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 Mule Burl «lft VMM Pm|nn SBC

DISK

SPECIALS

SCOTCH (3M) 5" 10/2.45 50/2 35 100/2 30

SCOTCH (3M) 8" 10/2.60 50/245 100/240

WE STOCK VERBATIM DISKS
Try the new Verbatim Head Cleaner Kits

BASF 5" or 8" 10/200 20/1 95 100/1 85

Wabash 5"

Wabash 8"

10/2 00

10/2 00

20/1 95

20/1 95

100/1.85

100/1 85

WE STOCK MAXELL DISKS
Diskette Storage Pages 10 for 3 95

Disk Library Cases 8" - 2.85 5" -2.15

Disk Hub Rings 8" - 50 @ 7.50 5" - 50 @ 6.00

CASSETTES - A9FA
High outpuL low noise. 5

C-10
C-30

PE-6H PREMIUM
screw housings.

10/56 50/50

10/.73 50/68

100/48

100/.66

SPECIALS
EPSON MX-BO Prtittr 440

EPSON MX-80 F/T Priitir 540

EPSON MX-TO Priilir 300

EPSON MM 00 Prlitir 595

Centronics 739 Printer with dot graphics 575

STAHWRITER Daisy Wheel Printer FID 1445

ZemlhZVM-121 Green Phosphor Monitor 119

DC Hayes Srrartmodem 230

Watanabe Intelligent Plotter 1195 6-Pen 1445

BMC BM12A Green Phosphor Monitor 99

BMC BM1400BLUC 13" Color Monitor 285

BMC RGB 13" Color Monitor 329

POWERMATE Multiple Outlet Power Strips

ISOBAR Isolated and Filtered Outlet Strips

ALL BOOK ind SOFTWARE PRICES DISCOUNTED

Synertek Systems
SYM-1 Mlcrocomputar SALE 199
SYM BAS-1 BASIC or RAE 1/2 Assembler 85

KTM-2/80 Synerlek Video and Keyboard 349

KTM-3/80 Synerlek Tubeless Terminal 385

data
systems

Z90-80 64 K 2170

Z90-82 64K. 1 double dens, drrve 2395

Z89-0 48K 1950

Z89-1 48K. 1 drive 2150

Z67 10 Megabyte + Floppy Drive 4495

Z37 1.3 Megabyte Dual Floppy 1495
Z25 High Speed Printer 1195

Z19 Video Terminal (VT-52 compatible) 695

ZVM-121 Green Phosphor Monitor 119

All Zenith Software discounted

ATARr
SPECIALS

800 Computer

400 - 16K

810 Disk Drive

825 Printer

850 Interlace

Inside Alan 00S

Paddle Pair

Joystick Pair

16K RAM

32K RAM

Pilot

Wnle for

675

330

440

629

170

18

19

19

69

99

68

Microsoft BASIC

MISSILE COMMAND

ASTEROIDS

STAR RAIDERS

Space Invaders

Music Composer

MODEM tor Atari

Super Breakout

PAC-MAN

CENTIPEDE

First Book of Atari

3Z

32

37

32

45

'99

30

36

36

prices 00 otner Atari items

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.

SPECIALS II INTtGRATED CIRCUITS 
6502 7.45 10/695 50/6.55 100/6.15 
6502A16512A 8.40 1017.95 5017.35 100/6.90 
6520 PIA 5.15 1(.'4.90 5014.45 100/4.15 
6522 VIA 6.45 1016.10 50/5.75 100/5.45 
6532 7.90 10{7.4 0 50{7.00 100/6.60 
2114-L200 2.45 2512.30 100/2.15 
2114 -l3 00 2.25 25/210 100/2.00 
2716 EPROM 5.50 5/515 10/4.80 
2532 EPROM 9.90 519.45 10/8 .90 
6116 Hitachl2Kx8 CMOS RAM 9.90 5/945 10/8.90 
4116-200nsRAM 8 lor 15 
l£:fo Insertion Force 24 pin Socket 2.00 
S- loo Wire Wrap Socket 2.40 

A P Products 15% OFF ; i 
A P HDbby-Blox 15% OFF 

--_ ....... _. __ ._ ........... -_.----------------.----

"'. , .... _ ... "' \1 .-
• • • • 

t~~ 
MODEM SPECIAL $99 
SIGNALMAN Mk1 from Anch:Jr Automation 
DIRECT CONNECT Modem wlth RS132 Cable and Connector 
Included f ully compatible With all Bell 103 lTlldems_ a to 
300 bps. full duplex. Ireouency shill keyed modulahcMl .. auto
malic ANSW/ORIG selectIOn. direct conoec1.. audible tone 
carner delect rndlcalOf. seU"conlalOed battery oowered 

PET/ CBM Version (Mk1 P) 5169 

ATARI Version $99 

COMP~ CK INTelliGENT TEIIM I H~l P~CK~ GE S115 
Combines Inlelligent RS232 POI! hardware hom egrs Micro
tech with EHS Intelhgent Terminal sottware 10 allow yru 10 
connecl any RS232 Modem 10 PETICaM 

RS232 MODEM - STAR 
IEEE 488 MODEM - STAR 

SAlE SI 28 
sm S199 

We carry Apple 11+ from 
Bell & Howell 

t 6K RA M Canl for Apple 95 
--_._--_._._._._--
tIlFORTH+ lor A,,~ II S75 
A full-featured FORTH wi th enhancements. Conforms to 
FORTH Inlerest Group standards. 

REVERSAL (Sprac"en) 32K Apple 28.00 
Data Manager (Lutus) 24K AwIe 40.00 
Oal,·Gra"" (8oy<!) 48K AQ'" 40.00 
Apple II User's Guide (OstXllne) 12.00 
InlrcdJcton 10 Pascal (Sybex) 10.30 
Pascal Hand""'" (SyI>e,) 12.00 
Musical Applications of Micros (Chamberlin) 20 .. 00 
User GUide to the Umx System 13 
6502 Assembly Language Subrrutmes II 
PET Fun and Games 8 

~CDrnrnDdDre 

CBM-PET SPECIALS (bl SAlE 
8023 PrlOter - 136 col, 150cps 1J-dllec tlOflal (995) 775 
8300 DaiSY Wheel- 40eps bI .. dllectlonal (2250) 1750 
803280 x 25 CRT. bUSiness keyboard (1495) 1100 
Super Pet (1995) t600 
8096 Board (extra 64 K RAM 101' 8032) (500) 400 
8050 Dual Disk Olive .. 1 megabyte (1795) 1345 
8250 Dual Disk Olive .. 2 megabyte (2195) 1760 
COM IEEE MoOem (395) 199 
4016 lull slle QfaDhlCS keyboard (995) 795 
4032 full slle oraDhlCS keybOard (1295) 999 
4040 Dual DIsk Orrve .. 330,000 bytes (1295) 999 
2031 Single Disk Drrve .. 165.000 bytes (695) 550 
4022 Tractor Feed Printer (795) 630 
C2N External Cassette Deck (751 65 
Used CBM/PET Computers CALL 

WE Will MATCH ANY ADYERTISED PRICE 

*** EDUCATIONAL DISCOUNTS *** 
hy 2 PET/CBM Co."I",. ""I" t FlEE 

PETSCAN I $345 base price. 
AlIo ..... S you to connecl up 10 20 CBM/PET COITl;lUters 10 
shared disk drrves and prrnters Completely transparent to the 
user Perlecl lor schoolS or m.rltlple word processmg con .. 
IrgurallOOS Base configuration supports 3 com~!ers. 

VIC 20 259 VIC SuoersJot 24 
VIC 1515 Pllntfl 335 VIC Super Allen 24 
VIC 3K RAM 36 VIC Maze In 3·0 12 
VIC 8K RAM 54 VIC CosmIC DebriS 9 
VIC 16K RAM 11 2 VIC Am?k (UMI) 17 
VIC 1540 DiSk Dllve 500 VIC Snakman 13 
VIC Invadffs 24 VIC Rublk's Cube 13 
VIC JUPiter Lander 24 VIC Night Rider 11 

TN·W .. -iii6ii .. se;;ai· i~·lerl·~~·e-· .. -.... ---------------- -'10 
TNW <1 881103 With OM 450 
Compute1's Fllst Book 01 PET IC aM II 
Word Pro 3 Plus · 32K CBM, diSk, prinlff 195 
WOfdPro 4 Plus .. 8032, disk, printer 300 
VISICALC IOf PET. ATARI, 01 APPLE 190 
S.· KIT .. rET RD. Utili.. 40 
PrOOfammers TooIkll .. PET ROM Utlli tres 35 
PET Spacemaker II ROM SWitch 36 
2 Meter PET to IEEE or IEEE 10 IEEE Cable 40 
Oust Cover 101' PET 8 
IEEE-Parallel Pflnler Interlace lor PET 110 
IEEE-RS232 Pnnter Interface 1c:r PET 120 
The PET Revealed 12 
I.Jbrary 01 PET Subrrutines 12 

4 PART HARMONY MUSIC SYSTEM lor PET 
The Visible Music MonitOf, by Frank Levinson, allows you 10 
easily enler. display, edil and play 4 part hannooy music. 
InclLdes whole notes tin! 64ths (with dotted and triplets), 
tffTlXJ change, key signature, tra~. etc.. The KL-4 M 
unit includeS D to A cooverter <n:I amplifier ready to tllOk to 
your speaker. 
"H •• 1Ik: 1'-' IriI: , •• r",n. ISO 

DISK 
SPECIALS • SCOTCH 13M) 5" 10/245 50/235 100/2.30 

SCOTCH (3M) 8" 1 Of2 60 50/245 100/240 

WE STOCK VERBATIM DISKS 
Try the new Verbat im Head Cleaner Kits 

BASF 5" 01 8" 10/2_00 20/195 100/1 .. 85 

Wabash 5" 10/200 20/1 .95 10011 .. 85 
Wabash 8" 10/2 .. 00 20/195 100/185 

WE STOCK MAXELL DISKS 
Diskette Stc:rage Paoes 
Disk Utnry Cases 
Disk Hub Rings 

10 101' 3.95 
8" - 2..85 5" - 2 .. 15 

8- . 50 @ 7.50 5- . 50 @ 6.00 

CASSEnES - AGFA PHil PREMIUM 
HigIl w tput. tow rose, S screw tlwsings. 
C" 10 10/.56 50/.50 100/.48 
C·30 10/.73 50/.68 100/.66 - --_._-----.------ ---_._._------_ .. -

SPECIALS 
ErlOl .1-10 h1rI ... 
EPSOI .1-10 FfT mit. 
ErSOI .1-10 rftt11f 
ErSOI .1-100 rrtrt. 
Centronics 739 Printer with dot graphics 
STA IIWRITER Ollsy Wh el Prillrr FI 0 
Zeni th ZVM .. 121 Green PhOsphor Monrtor 
DC Hayes Srnartmooem 

440 
5.0 
300 

'" 575 
1445 
119 
230 

Watanabe Intelligent Plotler 1195 
BMC BM I 2A Green Phosphor Monitor 
BMC BMI400BLUC 13" Color Mondor 
BMC RGB 13" Color Monitor 
POWERMATE Mul ll~e Outlet Power Strips 
ISOBAR Isolated and Flltere<l Oullet StriPS 

6 .. Pen IH 5 
99 

285 
329 

All BOOK lid SOFTWARE PI)CES OISCOUNTEO 

Synertek Systems 
SYM-I Mlcf1IC,mputor SALE 199 
SYM BAS"I BASIC or RAE 1/2 Assembler 85 
KTM .. 2/80 Synertek Video and Keyooard 349 
KTM .. 3/80 Synertek Tubeless Tenmnal 385 

7i"ITN I data ,....- systems 
Z9Q .. 80 64 K 2170 
Z9Q-82 64 K.. 1 OOuble dens.. It"rve 2395 
Z89 .. 0 48K 1950 
za9"1 48K.. I dnve 2150 
Z67 10 Megabyte + Floppy Ome 4495 
ZJ7 13 Megabyte Dual FlOppy 1495 
Z25 HHJh Speed Prlnlfl 1195 
ZI9 Video Terminal (VT-52 compatible) 695 
lVM .. 121 Green Phosptu Monitor 11 9 
All Zenrlh Software discounted 

... .. 
• 

- --
800 COIT(ltJter 675 
400 .. 161( 330 
810 Disk Dme 440 
825 Prlntfl 629 
850 Interlace 170 
Inside Atafl DOS 18 
Paddle Pan 19 
JoyStICk Pair 19 
16K RAM 69 
32K RAM 99 
~., 68 

-"'. 
ATARr 
SPECIALS 

MICrosoft BASIC '2 
. IUllE CO .... ID 32 
AlrUDIDS 32 
ITU UIDEIIS J7 
Space Invadtrs 32 
MusIC ComOOSff 45 
MO DEM lor At, ri ' 99 
Super Breakwt 30 
PAC-MAN 36 
CENTIPEDE 36 
First Book 01 Alan 11 

Wnle lor prICes on other Atan Iterr& 

WRITE FOR CATALOG 
252 Bethlehem Pike ABC t AddS125perorderlorshrppII'9 WepaybalanceofUPSsurtace 
Colmar. PA 18915 215-822-7727 ompu ers cirargesonallprep"dorders Pnceshstedareoncashdlscounl 

basIS Regular pnces sllghttv hIgher Prices subJecl to change 



KMMM Pascal for PET/CBM $85
A subset of slandard 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 pant capability

- User manual and sample programs

Requires 32K Please specify configuration.

EARL for PET (disk fife based) $65
Editor, AuMlUir, Rilocitir, Unkir

Generates relocatable object code using MOS Technology

mnemonics. Oisk file input (can edit files 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

ramTronT
for PET/CBM
4K or 8K bytes of soft ROM with optional

battery backup.

RAM/ROM is compatible with any large keyboard machine.

Plugs into one of the ROM sockets above screen memory to

give you switch selected write protectable RAM.

Use RAM/ROM as a software development tool to store data

or machine code beyond the normal BASIC range. Use

RAM/ROM TO LOAD A ROM image where you have possible

conflicts with more than one ROM requiring the same socket

Possible applications include machine language sort (such as

SUPERSORT). universal wedge, Extramon, etc.

RAM/ROM --4K $85

RAM/ROM--8K 120

Battery Backup Option 30

SUBSORT by James Strasma $35
Subsort is an excellent general purpose machine language

sort routine for PET/CBM computers. Sorts both one and two

dimensioned arrays at lightning speed in either ascending or

descending order Other fields can be subsorted when a match

is found, and fields need not be in any special order. Sort arrays

may be specified by name, and fields are random length

Allows sorting by bit to provide 8 categories per byte The

routine works with all PET BASICS, adjusts to any memory

size, and can co-exist with other programs in high memory

SuperGraphics 2.0
NEW Version with TURTLE GRAPHICS

SuperGraphics. by John Fluharty. provides a 4k machine

language extension 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 for rocketships. etc |. or entire areas of the screen with a

single, easy to use BASIC command Scroll any portion of the

screen up. down. left, or right. Turn on or oft any of the 4000

(8000 on 8032) screen pixels with a single BASIC command

In high resolution mode, draw vertical, horizontal, and diagonal

lines. Draw a box. fill a box, and move it around on the screen

with easy to use BASIC commancs. Plot curves using either

rectangular or polar co-ordinates (great for Algebra. Geometry

and Trig classes I

The SOUND commands allow you to initiate a note or 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 the

pen over to erase Turtle commands use angles measured in

degrees, not radians, so even elementary school children can

create fantastic graphic displays.

Specify machine model (and size). ROM type (BASIC 3 or 4]

SuperGraphics (disk or tape) S 40

SuperGraphics in ROM 55

Volume discounts available on ROM version (or schools.

252 Bethlehem Pike

Colmar, PA 18915

fir PET/CBM ClMpftm

Self Calculating

DATA BASE
REPORT WRITER

MAILING LIST

FLEX-FILE is a set of flexible, friendly programs to allow

you to set up and maintain a data base. Print files 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 ol free space on the disk. File

maintenance lets you step lorward or backward through a

file, add, delete, or change a record, go to a numbered

record, or find a record by specifed field. The Find command

locates any record when you enter all for 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 record, and order ot fields may be changed at any time.

MAILING LABELS
With typical record size of 127 characters, each disk can

handle over 1000 records (about 28D0 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

ot 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 ol customer" field allows selective printing.

REPORT WRITER
Print 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 from 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 Michael Riley $80

Please specify equipment configuration when ordering

COLOR CHART Color Video Board S125
Up to 8 colors and high resolution graphics (128 x 192 in 2

colors) Generates composile video for use with 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 EPRDHS
Bnndlng Inn for PET/CBM S79

EPR0M Programmer with software for all ROM versions

Includes all hardware and software to program or copy

2716 and 2532 EPROMs

PQRTHAKEH DUAL RS232 SERIAL PORT 63

Two ports with full bipolar RS232 buffering Baud rales from

300 to 4600 For PET/CBM. AIM SYM

CBM Srftvin

Legal Time Accounting Package

Medical Accounting Package

Oow Jones Portfolio Management

Petsonal Tax Calculator

Wordcraft 80 Wordprocessor Package

Pascal Development Package

Assembler Development Package

Intelligerft Terminal Emulator

Softpac-1 (Competitive Software)

445

129

65

325

235

99

30

29

FORTH for PET
BY L C. Cargile and Michael Riley $50

Features include:

full FIG FORTH model.

all FORTH 79 STANDARD extensions.

structured 6502 Assembler with nested decision making

macros.

full screen editing {same as when programming in

BASIC).

auto repeat key.

sample programs

standard size screens (16 lines by 64 characters).

150 screens per diskette on 4040,480 screens on 805D.

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 configuralion

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

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 in text fw

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 (hat 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.

Pipir-Mtti on disk cr dpi 40.00

BASIC INTERPRETER $200
Designed to support the CBM 8096 (8032 with add-on 64K

board) A full interpreter implementation to automatically take

advantage of the extra memory available to the 8032.

8PI Gmnl L(d[tr- 8032/B05D

BPl Accomtt flKifnhli - 8032/8050

BPI Inventory - B03Z/G050

BPl Job Costing

BPI Payroll

300

300

300

300

3D0

JINSAM Data Base Management System

far CBM. Comprehensive version available for most

configurations.

Hiydin Soltwin

Complex Mathematics

Engineering Mathematics

General Mathematics

MCAP:Circuit Analysis Program

Energy Miser

12.70

12.70

12.70

2100

24.50

CASH MANAGEMENT SYSTEM ~ J45
Easy to use. Keeps track of cash disbursements, cash

receipts, cash transfers, expenses for up to 50 categories

215-822-7727 A B Computers
WRITE FOR CATALOG

Add S1.25 per order for shipping. We pay balance of UPS surface

charges on all prepaid orders. Prices listed are on cash discount

basis. Regular prices slightly higher. Prices subject to change.

KMMM Placillor PET/CBM $85 
A subset 01 standard Pascal with extensions. 
• Machine language Pascal 50Jrce Editor with cursor 
oienled wiOOl1N rrode 

-M,en", ~aoe "-Code eon-c;., 
• p-eooe to mac;hirJ;! larq.,aage translator fer qltimized 
object code 

• RLIl-time package 
- Floating point capability 
- User manual and sa~\e prDgiYTlS 

Requires 32K P'tease specify coot9,Jralkn 

EARL lor PET (disk file bned] $65 
E~llIr, Alllllllllr. RlltCltn. Ulklr 
Generales relocatable object code using MOS TedmioOY 
rmerronics. Oisk file input (can edit liles larger than 
memory), Unks ,lllJltipie object prcqams as one memory 
load. Ustno output to screen or printer. Emaoced editor 
operates in ooth command roode and cursor oriented 
~wirdow" mode. 

SU BSORT by J,IOe5 SI"srna $35 
Subsort is an excellent general pJfpose machine language 
sort routine lor PET/CBM computers. Sorts both one and two 
dimensioned atrays at lightning speed in either ascending or 
descending order. Other fields can be subsortedwhen a match 
is lound. and fields need not be in any special order. Sort arrays 
may be Spec~ led by name. and fields are random length. 
Al lows sorting by bi t to provide 8 categories per byte. The 
routine works with all PET BASICs. adlusts to any rnefOOfY 
size. all! can co-exist with oltlel' programs 10 high fll€1'T'OJ'. 

SuperGraphics 2.0 
NEW Version with TURTlE GRAPHICS 

Super GraphICS. by John Fluharty. provides a 4k machine 
lart;luage extenslOl'l whICh adds 3S lull lealured commands 10 
Commodore BASIC 10 allow fas t and easy plolllrt;l arJ:! 
manlpulallon of graphics on the PfT/CBM video display. as 
well as sou/m Corrunands. Animations whICh prevIOUsly 
were too slow or mposslble Without machine language 
subfrutlf'les now can be programmed dKecuy 10 BASIC. Move 
blocks (or rocketshlps. elc.). or entire areas of lhe screen with a 
smgle. easy to use BASIC command Scroll any porllOnol the 
ween uP. down. lefl. or right. Turn on or off any of lhe 4000 
(8000 on 8032) screen pixels with a slOgle BASIC command. 
In high resolutlOO mode. draw vertICal. hOl'lzontal. aOO diagonal 
lines. Draw a box. fill a box. al'(l move it around on the screen 
Wit h easy to use BASIC commands. Plol curves USing either 
reclangufar or polar co-ordlnates (great lor Algebra. Gecmetry 
al'(l Tllg classes.) 

The SOU N D commands allow yClJ to Iflltlale a nole er series 
of noles (or even several songs) Irom BASIC. al'(l then play 
them 10 the background mode Without IOteriefing With your 
BASIC program. This allows your program to run al lull speed 
With Simultaneous graphICS arJ:! musiC. 

Seven new TURTLE commands open up a whole new 
dimensron In graphICS. Place the TURTLE anywhere on the 
saeen. set hiS DIRECTION. tum him LEFT or RIGHT. 1TICrIe 
him FORWARD. raISe or Iowel' hiS plotting pen. even IIlp the 
pen over to erase Tut1le commands use angles measured In 
degrees. not radians, so even elementary scOOol children can 
create fantast iC graphic displays. 

Specify machine model (arJ:! size). ROM type (BASIC 3 or 4) 
SuperGraphics (disk or lape) S 40 
SuperGraphics in ROM 55 
Volume dlscounls available on ROM versron lor SChOOlS. 

Sell Calculating 

DATA BASE 
REPORT WRITER 

MAILING LIST 

FLEX-FILE is a set 01 ftexible. friendly progams 10 allow 
you to set up and maintain a data base. Print files with a 
versatile Report Writei' « a Mail Label routil'le. Pro
gammers will lind il easy to add subroutines to their own 
1l0l)"arT"6 10 make llSe 01 Data Base files. 
RANDOM ACCESS DATA BASE 
Realrd size limit is 250 characters. The I"IJmber 01 records 
per disk is limited only by the size of each record and the 
I1lmber 01 recordS per disk is limite<! only by the size of each 
recoo:l and the afOO..lnl 01 free space on the disk. File 
mainlerraoce lets you step lorward oc backward through a 
file, add. delete. Of change a record. go to a /limbered 
record. or lind a record by specified field. The Fird COI'TYTIand 
locates any record when you enter all (or a proion on 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 pl'Dgams may be conver1ed to 
Flex·File formal and Flex-File records may be converted to 
seQuential (WerdPro, PaperMate. other word processors 
may also use Flex-File data). Maxirn..rm record Size. fields 
per record, and order of fields may be changed at any time. 

MAILING LABElS 
With typical record 'SiZe of t27 characters. each disk can 
handle O'oIer 1000 records (atnJl 2800 with 8050 drive). 
labels may be Pl'inled any rumber wide, arJ:! may begin in 
any cokJmn position. There is no limit on the I"IJrnber or order 
of fields on a label. and two or three freid, may be joined 
together on one line (like first name, last name. and 1 ~le). A 
-rype 01 customer" field allows selective printing. 

REPORT WRITER 
Print any field In any COlumn. For IlImeric fields. use 
decimal lXIint justification (and round to any aCOJracy). 
Define any column as a series of mathematical functions 
performed on other columns. These functions include 
ari thmetic operations at'(! vari(XJs 100 and trig functions. 
Pass resuUs of operations such as running total from (('HI to 
row. At the end 01 the report. print tolal and/or average for 
any cok.rmrt Complete record selection, including field 
within raf'ge, pattern match. arJ:! logical funclrons can be 
specified individually or in combination with other 
parameters. 
flEX·FllE BY MIt"", RII,y SBO 
Please specify e<J,I lpment configuration when ordering. 

COLOR CHART Co<orV,deoBoa,' $125 
Up to 8 colors and high resolu tIOn graphICS (128. 192 In 2 
colors) Generates comPOSite Video lor use With monrtor 

PEDISK II from cgrs Microtech 
5~ 40 track. 1 drrve. 143K 
5" 40 track. t drNe. 286K 
8~ IBM 3740 format 77 track. 250K 

PROGRAM YOUR OWN EPROMS 

$525 
690 
995 

B"""I In, I" PET/CBM 179 
EPROM Programmei' wilh software for all ROM versions. 
IncludeS an hardware and software to program or fXQI 
2716 and 2532 EPROM, 

PORTMUEII DUAl IIS232 SE RIAl PORT 63 
Two porlS With lull bipolar RS232 b,rfleflng Baud rales from 
300 to 4800 For PET/CBM. AI M. SVM 
ClISttl'nn 
legal Time Accounting Package 445 
Medical Accoontlng Package 
~ Jones Portfolio Manaoement 129 
Personal Tax Calculator 65 
Wordcraft 80 Wordprocess« Package 325 
Pascal Developmenl Packaoe 235 
Assembler Oevebpment Packaoe 99 
Intelligefl1 Terminal ElTlJlater 30 
Softpac· \ (Competitive Software) 29 

FORTH for PET 
BY L C. Cargile 'Ill Michael Riley $50 
Features Inch.de: 

full FIG FORTH roodeI. 
all FORTH 79 STANDARD extensicns. 
structured 6502 Assembler with nested decision makirt;l 

macros. 
fu l! saeen editing (same as wten prCl;1<Jtmlirt;l in 

BASIC). 
auto repeal key. 
sample programs 
standard size screens (t6 lines by 64 characters). 
150 screens per diskette on 4040. 480 saeenson 8050. 
ability to read a~ write BASIC ~tialfiles. 
introductory manual. 
reference mal"lJal 

Runs on any 16K or 32K PET/CBM UnckJdillQ 8032) witn 
ROM 3 or 4. and CBM disk drive. Please specily configuration 
...men ordering. 

Available soon: 
Metacompiler for FORTH $30 

simple metacompiler lor creating compacted object code 
which can be executed independcnlly (WithOut the FORTH 
system). 

6~1~~~~-~~-eo ---;=:::;:A-~B=~>==;rffi-~-~ 

PR~OE~~OR '" '" l:1 ~ ;: i i 
by Michael Riley _ 

Paper·Male [s a fu ll· featured word processor for CBM/PET. 
Paper' Male incorporates 60 commands to give you lull 
screen edit ing with graphics for all 16K or 32K machines 
(including 8032). all printers. and disk or tape drives. 

For writ ing text. Paper· Mate has a definable keyboard so 
you can use either Business or Gfaphics machines. Shift 
lock on letters only. or use keyboard shift lock. All keys 
repeat 

Paper· Mate text editing includes lloaling cursor. scroll up 
or d(Min, page forward or back, and repeating insert and 
delete keys. Text block handling includes transler. delete. 
append. save. load, and insert 

All locmatting commarJ:!s are imbedded in text for 
C01lplete control. Commal'(ls Include margin control and 
release. column adjust, 9 tab settings. variable line spacing, 
~tify text, center text, and auto print form letter (variable 
bIo::k). Files can be linked so [hat one comman:! prints an 
entire matlJSCriPl AulO page, page headers. page oombers, 
pause at em of page. and hyphenation pauses are included 
Uriike most word processors. CBM !1apBcS as wetl as 

text can be used. Paper' Male can seoo any ASCII cotIe 
over any seaJOdary addfess to any printer. 

Paper·Mate furY:llOfls wrth t6/32K CBM/PET machines, 
with any printer. and with either cassette or disk. 

To order Paper· Mate. please specify configuration. 

"'"eMot," jl.l" b" 40.00 

BASIC INTERPRETER $200 
Designed to support I~ CBM 8096 (8032 With add-on 64K 
boafd). A full Interpreler Implementahon to automatically take 
ad'/antage of the exIra memory available to the 8032. ._--_ .. __ ._._ .... _._-_._-_._._----
BPI Ii.unl tiM .. r - 103211050 300 
BPI Atcilib Ihem,.I. - 8032/8050 300 
8Plluul.ry - 803 218050 300 
BPI J.~ Cullft l 300 
BPI Plytlll t 300 ._----- _._----_._---_....:..:.: 
JINSAM Data Base Management System 
for CBM. ComPl'ehensrve versron available fer most 
c()'1lr~r ahOos. ::....,:-c--'-____ _____________ _ 
H,,", SIIIn" 
Complex Mathematics 12.70 
E"Jineering Mathematics 12.70 
General MathematICS 12.]0 
MCAP:CifCUil Analysis P'ro!1am 21.00 
Energy Miser 2 4 50 

CASH MANAGEMENT SYSTEM S45 
Easy to use. Keeps track of cash disoorsements. ~h 
receipts. cash transfers. expenses lor up 10 50 categories. 

WRITE FOR CATALOG 
252 Bethlehem Pike ABC t AddS125perorderforsl1lllPIOg We pay bal,rceol UPS surl'ce 
Colmar PA 18915 215·822·7727 ompu ers chargesonallprepa,dorders Pr<esloSledareorocashdlScounl 

• baSIS Regular prtces sllghlly hlgtl!r Pnces subJecl 10 change 
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Test RAM

For Bad Bits,

Nondestructive^
Leo J. Scanlon

Inverness, FL

In a recent article in this magazine (COMPUTE!,

April, 1981 #23) I presented a 6502 assembly

language program that tests the integrity of a

selected portion of RAM. That program was de

signed to detect "dead" bits or bytes, pattern sensi

tivity, crosstalk, and a variety of other error condi

tions. It could also be used to detect soft errors, in

which the memory accepts the test data, but reverts

back, to its previous state after some period of time.

As useful as it is, that program has one possible

shortcoming: it clobbers the contents of the portion

of memory being tested. Clearly, that doesn't matter

if you are just verifying a newly installed memory

board, but is unacceptable if a program or some

data is sitting within the test area. In this article, I

present another kind of program, one that per

forms a nondestructive test on RAM memory. That

is, a program that alters memory, but subsequently

restores all locations to their previous (pre

test) values.

The Test Algorithm

Essentially, the test program described here vali

dates RAM by comparing the actual contents of

memory to the known data that should be contained

within it. To make this comparison, the program

uses a method that is often employed for testing

punched paper tape and read only memories

(ROMs) — the checksum. A checksum is that value

produced by taking the exclusive-OR of all bytes in

test memory (see box).

Briefly, here is the sequence of operations for

the test program:

1. Calculate a checksum value for the entire

range of test memory, by excfusive-ORing

all bytes.

2. Invert the state of the first bit in test memory

— Bit 7 of the "start" location — but leave all

other bits unchanged.

3. Calculate a new checksum value.

4. Invert the state of the altered bit position in

the new checksum.

5. Compare the new (altered) checksum with

the initial checksum.

6. The result of this comparison can cause

either of two things to take place:

If the checksums are different, the program

jumps to an error routine, to print out the

bit position and address of the bad bit.

If the checksums are identical, the program

restores the state of the test bit — by rein-

verting it - then branches back to Step 2, to

test the next bit (Bit 6 of the "start" location).

This process continues until all bits have been

tested, or until a mismatch is detected.

Will this nondestructive test program catch all

of the fault conditions that can be detected by the

previously published destructive test program?

Probably not all of them. The nondestructive test

program will not detect pattern sensitivity or soft

errors (unless you modify the program to include a

time delay), but it should be able to detect most

other types of errors.

Program Flowchart

Now that you understand what the test program

must do, and know how the program will do it, it's

time to look at tiie structure of the program itself.

This program is comprised of three parts: a main

program loop, a checksum calculating subroutine

and an error printout routine.

A flowchart for the main program loop is

shown in Figure 1. As you can see, this flowchart is

nothing more than a detailed version of the algo

rithm we defined in preceding Steps 1 through 6.

The program begins by calculating the byte count,

then calls the checksum subroutine (CHKSUM) to

generate the initial value of the checksum. This

done, the base address and byte index are initialized

to reference the first byte in test memory.

Next, the bit mask index is initialized to refer

ence the most significant bit. Bit 7. With this initial

ization out of the way, the program inverts the

current test bit. The first time through the loop,

this will be Bit 7 of the Start location. Now the

Figure 1: Nondestructive Memory Test Program

f Start )

1
Byte count = End address-

Start address + 1

\

CHKSUM

(Calculate initial

checksum]

] 1

Base address = Start address
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TestRAM 
For Bad Bits, 
Nondestructively 
Leo J Scanlon 
Inverness, FL 

In a recem article in this magazine (COMPUTE!, 
April , 198 1 #23) I presem ed a 6502 asse mbl y 
language program that tests the imegrity of a 
selected portion of RAM . That program was de
signed to detect "dead" bits o r bytes, patte rn sensi
tivity, crossta lk , and a va riety of othe r e rro r condi
tio ns. It could a lso be used to detect soft errors, in 
which the memory acce pts the test data , but reverts 
back to its previous state a fter some period of lime. 

As useful as it is, that program has o ne possible 
sho rtcoming: it clobbers the comems of the po rtion 
o f memory being tested . Clea rl y, that doesn't matte r 
if yo u are just verifying a newly installed memory 
board, but is unacce ptable if a program or some 
data is sitting within the test a rea. In this a rticle, I 
presem another kind o f program, one that per
forms a nalldestl'uelive test o n RAM memory. T hat 
is, a program that alters memory, bUl subsequemly 
restores a ll locations to the ir prev ious (pre-
test) values. 

The Test AlgorIthm 
Essentiall y, the test program described here va li
dates RAM by comparing the actual com ents of 
memory to the known data thal should be comained 
within it. To make lhis comparison, the program 
uses a method lhat is often employed fo r testing 
punched pape r tape and read onl y memo ries 
(ROMs) - the eileeilsum. A checksum is that value 
produced by ta king the exclusive-O R of all bytes in 
test memory (see box). 

Brie fl y, he re is the sequence of ope rations for 
the test program : 

l. Calculate a checksum value fo r the emire 
range of test memory, by exclusive-O Ring 
all bytes. 
2. Inve rt the state o f the first bit in test memory 
- Bit 7 of the "start" location - but leave all 
other bits unchanged . 
3. Calculate a new checksum value. 
4. Invert the state o f the alte red bit position in 
the new checksum. 
5. Compare the new (altered ) checksum with 

the initial checksum . 
6. The result o f this comparison can cause 
either of two things to take place: 

If the checksums are different, the program 
jumps to an error routine, to prim out the 
bit position and address of the bad bit. 
If the eheeilsums aTe identical, the program 
restores the state of the test bit - by rein
verting it - then branches back to Step 2, to 
test the next bit (Bit 6 o f the "s ta rt" location ). 

This process cominues until all bits have been 
tested , or umil a mismatch is detected . 

Will this nondestructive lest program catch all 
of the fault conditions lhat can be detecled by the 
previously published deslructive test program? 
Probably not all of them. The nondeslructive test 
program will not detect palle rn sensitivily or soft 
e rrors (unless you modify the program to include a 
lime delay), but il should be able to deteci mOSl 
other types of errors. 

Program Flowchart 
Now that yo u unde rstand wha.t lhe lesl program 
must do, and know h.aw the program will do it, it's 
lime to look at the struClU re of the program itself. 
This program is comprised of three parts: a main 
program loop, a checksum calculating subroutine 
and an error printoLit rOlltin e . 

A flowchart fo r the main program loop is 
shown in Figure I. As YO ll can see, this flowchart is 
nothing more than a deta iled version of the algo
ri thm we defined in preceding Steps I th ro ugh 6. 
T he p rogram begins by calculating the byte coum, 
then ca lls the checksum subro utine (C HKSU M) to 
generate the initial va lue o f the checksum . T his 
done, the base address and byte index are initia lized 
to re fe rence the first byte in test memory. 

Next, the bit mask index is initialized to re fe r
ence the mOSl significa nt bit, Bit 7. With this initial
izatio n o ut of the way , the program in ve rts the 
current test bit. The first time through the loop, 
this will be Bit 7 of the Sta rt location . Now the 

Figure I: Nondestructive Me mory Test Program 

( Start 

.L 

l Byte count = End .dd re.~· I Starl address + I 

! 
CHKSUM 
(Calculate initial 
ch ecksum ) 

! 
r Base address - Stan address I 

I 



It's hard to picture

all of DYNACOMP's software

GIN RUMMY SHAPE MAGICIAN CHF.SSMASTER BLACK HOLE MIDWAY

FOURIER ANALYZER RINGSOF THE EMPIRE LEM LANDER STOCKAID HODGE PODGE

FOREST FIRE GUINTOMINOES STARBASE3.2 GO FISH

CHECKERS3O HODGE PODGE TRIPLE BLOCKARD CHOMPELO

TEACHER'S AIDE SPACE TRAP
STOCK MASTER

STOCK PLOT
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

(c) 1982 PROMEDIA ASSOCIATES

TURN TO NEXT PAGE....

It's hard to picture 
all of DYNACOMP's software 
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DYNACOMP
Quality software for*:

APPLE II Plus ALTAIR****

OSBORNE-I

NORTH STAR***

ATARI

PET/CBM

NEC PC-8000

TRS-80 (Level II)**

SUPERBRAIN*****

CP/M Disks/Diskettes
/See Availability :■■".,

vmbasic/cbasic /

CARD GAMES

HRlDCiE-. MASThK IAmIIjiMc for all compuic"! Price: «|,« Ditketf

If * ihj lilfd IJVNACOMP'S BPIIX1E W, you »i!l iatoIuhIt lo*t BfclDGE MASTER. SPIlXJE MASTER n a campnhei

Ilk t-Tldfr piif rim dfii|iYd Id inoMdr hoirci 411 cJijllrnfini com pel man fbddini (ulum rncludt tfw BUtLn-ood COnvei

ipKifc KanJL fou Uli* rcpllf [he itme hand. *llh LhT option orj*i[;h]D4c*idiw«Ji joui coHipuirr cpponcnU ThuTului

■lloi-i jdu 10 L-ompair >our bidding and jiliytpt iLlLU m BUT DOE MA5TEH Bonuifi lor tunt connten ind ikmi bi

ittirdol ii m dupJitfilf tf»d|;e Efcublrd copEtkIi ire Korcd bucd upon a ciraipLiitT u&Lgncd rti!ncnQilil> A hojf cud

dupHyn. >E rhe lanclLJiVn of rich hind Trie kojf card duptivs ■ t^mmin o! iqUI fund* pliyed, COIll pOIHd KOfft

number ol OHUHU m*iif «nd w. lid ^ &idi mide. BRIDGE VASTE* u (Iml) Ihr hil computer bridsc prDf«*i

f S1S.95 CiiieIle/HI.95 DitkcmBALCARAT lAi*nonl>)

Thu Ii live Eufi>pr4n cud |imr -Btih ulEtr Pi-ortln of thr Manic Cub

■afOWkfl And GctkHintir la ^aur ri(H |mn jnfl pli> PACCABAT I

[■on »ta tripfim »■ 1 rr.J -j ■. . ■ 1 Kuii in IbK Rr-.t. .-: jo

GIS RUMMY (Apple diikcficonhl

Tim n rhf B*u m,cce conipuEcr impkt>cnii[»D of CIS RLMMV an

Illk^i-ir1' ■ vr'.;*' ^-; rlT xi- "r ■-! ;'

POKFR PARTY (AtmilmtiEe for ill comp^tfjf prict 119,95 CiUtTu^ZJ.95 Diike

KlXFB PARTY km*!* p°L« luimliljofl Nu*d onthf &«kL POfcER. tT O5-*id Jacobi

nn« Mih ' lor - --7 , f The pwi* cotunii -• •* <.r*t • ud m oih*r CEwnpyKf > pit;*™ tith oTiheur

I*.'-- -■! t" -<• loo* Ihmil hii 1 diTTcrrcl r<iion*l.[, m ihf !i)fp ol 1 **-*i-'t PfOpeflWlT IO bhiff o* IsU uPdn fm

CO FISH lA.illiMe fot ill carnpsicti)

BLACKJACK COACH (J2K TRSSO only!

BLAL MAC KtOACHnlwcNl Mint ind ineducaEio

cpftkBC eUying bid belling merhodir infludini the infi

Price; SH.93 Caiictic Slft.93 Diikei

I i*KfldJ> cDnipiiEcr *nn iiifl ui[n.ii [Jui ut umpJc moufri I

mpio* h»h reiolunonirir*ici forifmiacUyof hiM* Ann

Price: S29.95 C»wicvS33.93 Diike

I taun: Khonci Ydiicui wnpl> plJT. pliy *i:fl rhfcompuitr

lOOaCK ftaj. W ific Hindmrd plJjC ct-oncn *rr included |

ii*j patJi. doubU Jo-m ind miinuler (apHonilJ Thf C

nil -tiKM icilitnvitlj r""-P^i**1 lh* HWtlMJind1 »CBkR*i^» pi your pl*T [>Oft'l

r prkiun. n*| BLACKJACK COACH'

THOUGHT PROVOKERS

UANAGKMfcNT SIMULATOR (Aviilible for ill computers) Price: J23J3 CWUWU

I39.9J Dltktllc
Trln r ■ ■»■■"[[. ii holh Ait FucilcnE ki;h i<i IdoI ii we!] 111 irjmulilinBinld]«lui3 [innr Ba«d upon umilir |urfi p1i>rd tl

FLIGHT SIMULATOR (Aviilible for ill computer*! Price: S19.95 C..1cllc,'SJ3.95 Dllktllc

■nd Lhe chiraeEerdtm or i retj j r1, .. You an praflice innrumeni approachct anj na>i|ariDEi uuoj radiaJi inj conpan

ihrphi ilphanumtrn ncur diiplay The mofwri or [he ihip lEitlf i anuiudi iDodclled mail

Eoaumi t model lor Ihe lidal [ktrirrni ID ihe reeion. .1 weD *i oilier li*11k iojij^ "i :inl

VAilEouftt Irnrti Iht Gulf df M4lka ic VhEdcr Hait«rh See iht >ol(*t[t ie>n**» in DO Softi

Ttx vntulvvn tlw

'lini nfbrr|ii Ctiul

putini

BACKGAMMON 2.0 (Atiiliblc (or III comfwen) Prict; IH.9S CuuIIc^3.9J DbkMU
Thu r "l'i~ r'l1. your [wlfuunoa ikilli and "Jl abo lAfeovE >0.r |int A humif :in iofnpert ataifiTT a (onpuEtr or

Our 10L1 BoaieI poiiiioni can be tm:tj ox uirdfoiirptai dACKGAMMON 2 0 pljii in Accordance *4h ihe alficiil ruin

CHESS MASTER (North Slu intf TRSBO only.

T> ii ion pki' wd ttfr Fo—nfjl fffftrtn pca»"3« fi*e k>

fin.r-..i-r Mf.dii* n ip«d. ibrprofrin n *TilE<n tn nvr

Pri«: S19.95 C*5KttfS23.93 Diikct.f

Ii mcl'jOa culhof, ra paiiaal ni^Lrn ui d IM prnmD

SOFTWARE SPECIALISTS of i j1 '■ ■ . Fall

Pri«; SIJ.95 CiiUTir.SlS.95

idfUc cf 4 fcml Hrc Youi job li (<□ dir

ot piOf«lin| ■siuibit (iruC

FOREST FIRE! ,AUri o*il»
L'ting cicciknt griphKi fend kOund «LfKIl, EhU limultlrfrfi putt T

■ .t\ 'i p u1 oul Lhr I.1* •*■!*■!( . irpfiunrj fir .lirjfi r. *iad. •eaLhciut

rnuLl LimuElini prfkkltvi Ljfc-likc vbiibln ilt p.O>^fJ I & m*i ! FORfST FlHt' wy i^ipenw (ul >Dd chAUea|ini SoI

|inw hivt "fif umr mil rj ml :lf( it J fm dI djJLVulr>

BLACK HOLE (Applr onlvj Price: SI5.9S C«KdW/Si9.95 Diikf
Thii n innctEinffEiphnl n m uMum 0 fl he proelcnli mvtJvri in cJo«]> Dbvrvim t bltck hu>C wilhi ipKiprobr Thc

pni i^ Ldcnicr ind miinLim, foi ■ [rfmrihd 1ifw, vi oihu cloif ia i nriillblatk hole Thiiu labt ichit^td *nrnnji fdir

in nrru |hr inomili lh<ll Ihr lidtl lirnl dnimji thr pfubt CoolfoL of lh< CTlft li r«]n1ic*ltf limuliicd uunt mlr jcU

■ j i i- ind mun i-ruHfri For *tfctkfI!n>fl T>lli pro$f«m onploji Hi Rci friphxi *nd n rdu*»iiop»J ii«TlI ■ 11hilhTi|

SPACE KVACUATIONI |A*illihte for ill computr Price: $12.95 CiiMltt/S 1^,95

.[ a! itieaje devened IC induliml and airmiihural ut

iptnl on pollution control. You -ill find thai all deiii

ChlOMPELO (Aurionlil

AQVENTUBE

Pried II4JS Cu«tle/Iia.95 Dliketlr

Price: S14.9S C.iKIlt JIS.9J DilkEllc

^IM. roumun but olf can ol i coolie, bui avoid caL-

AVAILABILITY

Hruh Zcn*h ind iron) if

«i I6K propiri F

Aikl<D«uD>.Frwi

ATARI rrqum Z4Ki Eiapi wtvi r.u

sifltCBKnrindi»ir^

ftir MBASICa CMSIC (ft* f -anple. Afc«r Xtmi 970.

'-t'-M fr* (V Nonfi %t*. ^[*rHru.*jv]CHhxTictiwipj»tr^iirmi

AFIX. CHCOMASTCK. TBS-W ■

*5rc»-CBASJCI

DYNACOMP OFFERS THE FOLLOWING

Widest variety

Guaranteed quality

Fastest delivery

• Friendly service

• Free catalog

• Toll free order phone

AND MORE...

I>.i

l."'i -s1 i-

The fruytlhi fB e*cn! See (he ioft-a.-c re»ie»-s in A N.A LOO , SO Sinrl».trc Critique ind Game Mcri.Lht>InEi

UL* MEN FROM MARS (AUri only) Price: 319.95 CuMOt/tUSi D
»EnhJ yourMlf The htdt men fruin Man ucnui ta in you if^ou diui't irt ihrm Tim Thii- n i hutnoui r-iih re

SPACE TILT (Apple .nd ftUli only)

ESCAPE FROM VOLANTIUM (Al.ri only) Prict: SIS.9! GUWM/MSS Dtlkt

Bnni Uie wmrvnl e.cinment nlin arcade irtoyour home »nh ESCAPE I HOM VOL\NT1UM< T»e-.ipe n«ini,

pjm. lei lulled crT). a dwi open« tn the ouu idc. Hnwe^ p. J* doc does na Hi) open inilcfini[rl> lf^<*jfiu|[DiiCflpcinlin

um« 414 imc«[MAjs At [he higher ]e>ch ofpby mcee ohfljclei and piardiani fpev, ailinp iftUSe e«ciiemrnl L'^e\ rn

ALPHA FIGHTER (Al.ri only!

Tvo eicelleni inphKi *QnJ KiLon piovinu in onel ALPHA FlfJHTtH

Ihrouihyuu, leHBTo!lhei.[.,r ALPHA BASE 11 in the null of In linn UFO inoion, lei fin Ur

II J.95 CmclW/in.'i; Disfcelle

OeiuoT ifk Illin liBriFik[» nimnr

THfc RINGS OF THE EMPIRE lAuri on!))

PriceJH.9) C

BITDEB ALEUT roju *L and -ill

Priet:il*.« C

/SI9.M Di<ktm

tK iyinn.1

INTRUDER ALERT (Aurior.

Thu u 4 Imi paced irtohia |int»

ha*t been aiined and are dueled n

».ei. oUilfsulrj ue c-o.iCed IV

MIDWAY (Al»r J2K only)

TRIPLE BLOCKADE I Ami only) prict; $14.95 Cuum/SIUJ Ob

TRIFLE BLCKXAPE tl * l*o-io-Uiree phDCT mphm ud lound action pm ll u buedon [Fie clciuc udeo .jcadr

■huh miuNoni Ka>e enfOTTfl L'nBf tbe Alkri joynH ii. Inf objeci II to dirrei four DlACkaJin| line aroufla [he icietn •

lunnmi mio }Our oppomdiII). A[[hou)t Ibe cencept u uciple. [he combined ic.phiiii and umnj tile-.: lead [O

GAMES PACK [ (Avtiitblc lot 111 compuicrsi Pncc: 111.45 Caiielte %\K15 DilkcKc
tiAMEi PACK t conlaim [he clauic nnODter um ol BLACKJACK. LUNAR LANDES, CHAPS. HORSERACE,

SVJTCM and crorc TTieie ivnei have been cixnbined m[o ont lArae Droflram (or tale in toadine They are .n.li» -lii'i •

GAMES PACK II lAvillnbk for III com

□AMES PACK II .iKluOei Iht limei CRAZY

GAMES PACK i. •» ihc |unei ue ludcd

QYNACO.MP'i «rtM or CHAZV EIGHTS

iliun iM ui

i OTNACOMP colltiuon lor

Pric.: IU.9! C.ii«lt/II«.95 DhttW
DUCfY. LIFl. WyMPIISinJ Liheii Ai fill

MOON PROBE (Aiijlmblc for ill compute

SPACE TRAP (Al.ri nnl). IfcK)

Thli (.Ikik "ihoot'rm up" utuif |imr pli[ei fo

itmpi to okii ai mrjy or ihe alien thipi ai point

CHIRP INVADERS (PET/CBM onl>)

CHIRP INVADERS » uuUfU.eiuni mini Ml

coflquer Iht EajEh. Slaiionary obmcki, mfnni

Kume) Good Me, JO aJurji PtTCBM uriv

SUPER SUB CHASE (Ami only)

£L'PEH SUB CHASE unuIilEi ■ H*r:h ind dtsrr

6uni lor ifw httWcn lubmvme 5ft shf fl*p>ih (htcp

Price: 114.« Ctuci.r/SI«.*»5 L>IUfltt

i blicfc hok. You centred your iptcccnrc utiiia Lhe^vm(h tmJn

tr Ihi hliik holr ckivi ibDul rou

Price: SI4.93 C»»■»/£1B.V5 DW«M

u'U-ixin mmi bf rndvtd b*f&ri thf Chirpi

Chirpt muH ilL be nodrd For i tuoxuEul

ADVENTURE

CRANSTON MANOR ADVENTURE (NonS SiK.Suf«Bfiio wW CP M onl,i Pikc: 11 S.93 Daktn

AI [»r: A nuEpreTKRUvr AaveaEuie »rac Jot Nonh St*[ ajtd CP'M lentil- CRASSTOS MANOR ADVEVTVREuke

»on into mf$mcii* CRANSTON MANOR "tere fau »if—f la ixrher Firxtoui uhhiih Lurking ld rbt fc*nur if* »ili

<Uu Plaicu Hnonpedai ac> iur and the iueui uorcd on dukein. S^r i.aJat.lt m ;l."cp/M (oiiiui

Pri«: 121 93 Diikiiir

lath fmuh im*-h»k nuin

GUMBALL RALLY ADVENTURE (Nonh Sl.r only.lIK)

Uining Ihr Ki(hn1 pothbrT **' - You ' •- x ■ f . r ' ri>r;>m •-• • : • ■■■ |mr

ind rinfi Hmicnitri Id Ukr ip*ii parti and don't get ciujTii ifcfdlint'

(JNCLE HARRY'S WILL (North Stir only, 40K> Price: S3-1.95 Diikr..c

Undr Hur* fj*idud.Addfcukfi jou evtryihint. Howtver, 1st nunqhcifd to meniioft»her(e»fryilirO| nl lnMtad, hu *J1

TYPE 'N1 TALK

D*
i lena] i Ihc ktr&oajd ind hear Iht nordl ipoken. TNT II Iht a

TVPt'N'TALK Lin pnce»75 D'i'NACOMP'S pnw J3I995 ^ Si 00 far itapprtg a« hiMlii*

TALK TO ME (TNT AUri only. 24K1 Plfan 314.95 Cinem
Thu ptotrim pifienli a iut<fb lumnal on ipeech i)mlEkeiii uunf the Alxn 100 uid TYPE nj( TALK '

OTHER rN"T PROGRAMS MOOS PROBfc TNT. CHOMPELO TNT

'SI) 95 Dukeflf

TALK TO ME-ill

MISCELLANEOUS

CRYSTALS (AUri only)

A ubjom itiocrhm ruooml) produce [*Kin4iini iTipfua dupUr

uied in IockI Horn To^emorutiaic u»e tousd uiid color fousm of the Atari Rur

NORTH STAR SOFTWARE EXCHANGE (NSSE) LIBRARY

DYNACOMP co. ctamhiui ihe 1) .olume NSSE Uru>. Tint diileut. nth I

nand^ia *ij*c lor iht purchue once TV) ihculd be put ol e>er) Sorth iiu uiei

Pnce 19.9} «ch/W 95 each |t or mn|

The complete colledioa may be purcoiMd for SI59 95

DISKETTES (io(t icctcmil/ttn l

A» jDumiihl mquic. DYNACOMP [mn

ctortrj)

Piicci 114.95 Cu«[tt.lH9} Dlittnc
npuied *iih tona »Entti >fcfj AI Ehr |4!I«III ajt

tdirufariiueinenvrudi t_RY5TAl SlwiEwen

,.-ol*clion (llo ..ilrll'r'-M.tntr

Price: 139.95 10 DilVctltl
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DYNACOMP 
Quality software for*: 

ALTAIR·· .. APPLE II Plus 
OSBORNE-I 
NORTH STAR'" 
ATARI 
PET/ CBM 

NEC PC-8000 
TRS-80 (Level II)" 
SUPERB RAIN"'" 
CP/ M Disks/ Diskettes 

(~B~s~~i~~1s~c ) 
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DYNACOMP OFFERS THE FOLLOWING 

• Widest variety • Friendly service 
• Guaranteed quali ty • Free catalog 
• Fastest delivery • ToU free order phone 

AND MORE __ _ 
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lm io llroo ___ .-..."tu_ ..... .01 ........ _ f~ • • ~.""C ......... _.....,. . """ "'_ ~_ 

. ...... ~ .... ""'~_;,._ ........ ThoC.."tioo oloo ...... ' .. ""_IicJto-.j ... .,._or>I """. 
_otoO( Tho ........", io hoc<tc .. ""'''''''........obIt .. ~I:oy ...... Iteo.,. ........ nor>l. __ S,Os ",""n'N' 
Tho CIVt_ .... -.£ So< "'" oofto-att .......... .. ... . N .... LOG_ IO So'!..-..... c_ -.j c .... --..... 

UL' MEN f ROM M ... RS (M&Ii "" 1) Pri .. : 119.9S C .... u<./S1l.9' O' ,k.". Po,,,,,, rowtdfl11l< lotio ..... r_ M ...... ... '" on _ i f .... _, ... ,_ ....... n k ~ • •• _.1Io~,"""' _ _ """(~I __ • __ ol," A""'·,_ .. . . <q<lr .. _ ja ..... I . 

S P ... CE T ILT C ... ppl< and ... ,,01 oal~) Price: S I4.U C ....... /SI • . 9' DI,k.". 
U .. I .. . __ ' O!\Jo Ihtl'*<.' ... rv ....... IO .. ' .. .. . l<oIl io .. . _ .. eN ,.' .... ,_ ... I'I<l,..., . .... , •• 
__ .................... , .. _ .. ti .... _, ... ,. _._ ...... " 111 ~~ _"Io I~~ .. "" ......... . _ .-

ESC ... PE FROM VOLANTIUM (""ui o"'y) Prlc" " ' .9' C .... "./SI 4.9' Il l.k.". 
1ItIr\JIIo< """"' _ .......... d .. OI'COII<;""yow _ .. iu< ESC"'''' FII.OM \'OLANn UM·lo . .. _ 1""""" 
............. "'"' __ ~"""""'_"'""'-_""' __ I_ .. "".lUol.ll ... io l ilW"""'. d««I lto«("'" 
,... .lt1lowodofl) .• """'Op<no., ... wtoOIe. H"......-er.""''''''''_''''' .... _.iIIcW....." I'i''''I.,''' ''''_ .. , ..... 
"'"'docw-.ood ..... poanII .. "-"', _J'OII"""""""'''''''''"''''~ I:oy ....,_f''-.~ .... ;, ll<h<, ...... . ;, .mpom_ .... ''''"',...,'''''~d...,.rmr<otoo_''''''.....- ......... ....,."I .. Ih< .. «_ U .... "'''' _ .. .p.;o. _ __ II. ..... 10 16''. 

... LPII ... f iGHTER C"',ori 001») Pfi« , II J.9J C ....... / SI7 .95 Di.hu • 
T .. ..- ........ o.o4 0<1l00 """,_io_rALPKA rKl1H1!.,_ .. ... '0 _", ,,, '''' ''',''''''' " ..... , 
....-..,,,,..._ "' ''''' ...... . ... l.P ........ S.Eio io ' ... '''''' oI .. ., ... U'·O ... ..... , '''n..U,'O·, ... trOl>ll, ... _ __ ....... 'oqoir. ' .. jo,-xi<l ....... .............,. _ . .. ,_, .. ....... ... _ . I AL'IIAnu KTU. 41, •• 
... Iwe ' ...... . 

TH E RINGS Of TIlE E MPIRE (""ui _Iy) Pfi .. , $14.9' C .... " o)SI •. 9' DI. k.". 
n.. ....... "" .... oIoprd ._ bonIt .. __ .,.--._, oI ........ . to<Io ..... ,.,.. w. .. ~""_ ..... -..., .. _ .... ~ ......... _"' ..... ~ .... _._."'p n.. ........ _ ...... , r.t;: ....... 
--._ .. .,. ....... ""'_ .... <oo ..... ,..,b7 _~I_ ........ 

1I'o'TRUDER ... LERT ("""'0111)") Pric~ SI, .9S C ....... /S 19.U Dlok.". 
n.. io . I .. _ ........ ..- .bod> """' .... .... __ "' IIIo ··"' ........ ·· .. _ioot_ ......... n . ...... . 
.. •• __ """' ... <IIna«I .. _., ,... ... . _ . • _._ ,...., .... _ __ "' .............. "" ..... n •• 
_ 01 .. _ .... __ . INTlUPEJl; "un _ a . ,....~1 ""' .... , ..... 'u; ' .... _ , 
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BUSINESS and UTILITIES

HAILMA5TCH (Atwl tfttftfl on|>| Price: S3O5 DULtftt*
MMI \tA3iTtft Pi ■ iBTWlMk Hf>H( nai*a|f 'or mai>a|ina and mimpulaiina mul iiKiuidmmi dau tvn. Evfa dua

L*ii rioldovrittKJciiiiocneT rnlf«i conliimna name, ajldrrii. !■ Win irymordi and a phonr. numba ThrddpUr kl Burled

«i ihii mrrm truy be made tod edncd with caic. Thc»iaii»<e| , dnfc iobm kft. o**ioa», ru p a iho-n be aJl iirrm Lafrtli

PERSONAL FINANCE SYSTEM [Anlllfak far nil compmtn) Price: WAS Diifcecie

dedwtfiblepcfm:i,PF5 will »m and lummviit ttpanti by t*jtt,tManp\ty\r\t{XT*Kico on Hptntuvin by MPjni 2b utti

drftnrd todei b* rnotilhor b* pipfc PFS "Jl rim producr motiLhty bar giaphi ol four ripenifi by cl[c(Of)■' TTu pavrfyl

I^a«f itquirn nnit one d-U dn*f .minimal ratmnrj IWK Ami UK March Sjait and -ill uoie up loOOOrnoffli per duk

lindota 1000 rnordi per ddk b> rruluij i fr« urtipLr LhanjriEO thr proiiarni) You can ricord thni1 ph)l caih iiptnw io

thai you i*n finally Kf -htr* -our monet1 jot* and (|unin*if |unkHOfk Wd ihJHHii hir-d <*itul*Licni lonlaiM hlfh iptcd

FAMILY BUDGET (Apple and Atiri onl>) Price: $34,95 Dfiktnr

FAMILY HLlXitT ii i*CT>[jnicn*n1 ljnjjwjlr«prd L«pinipro|rim You -Ul V iDLc to irrplrki of c«h and cifdJl

HKftJiiLTh V -cl! u income on ■ dailr bam You can rnvd ui dcdusiible neou and Hjiaruiblr OorMEwni FAMILY

Jiffr**ni Mpfnic KiOunii U »ril it ro S paT'OH and [«■ KLouBIl 1>H* *lt <*idy rttinfet} Ii>in| (he uht complete {Drtirot

. ■*' !-■ ihf»i ; %. r-f-n^kJ (And trior (anurd' > iub|rcE

1NTEL1NK (AllriOlln Pric*; U9.9S Ditkctic

Additionally. proiJirni -nllfn m HASH. 1 OH THAN, rli ma? b* Euill oil hncuUBj lilt luppon ltit ednof and litre "up-

loaded " ed arenhtf computer, milfij <F* Alan ■ *Y'* imari lefTtuval E*en Ami BASIC pfofiam may be uploaded

up >oitr kquefvc oi irmc-iFitir sonuiundi and pioarani., and ihe Aiaii *iH mournl ih*m ai ntedtd, Saiih procnuni. All

PAYFIVE (Apple II plut dhkette. n-o drtw* required) Price: Ml.9$

rtian^htiik\Madiorapi\ntht rrqui/rrf rfdcial. iliir and LlkaI (cKml fof up 10 1*< (fflfJosTti* Thf p*ymnTiodi rue br EWur-

1>. uknriommiiiHin or aft* mftifrinilmn Thtff IPt mulljplf Opfion for pa* pffiodl. and Ihn aI»C>b bemed in jUtcCV

hmjiion PA1 KIH infludci i«" ■ o<her Inturn and f«nn cilrrmc ■ *rtl doCumfnitd »»[h • JOO p*a' manual Thr manual

rniT T* puikhatcd VCWIifh P» IW 'nfl (h*l parmml l*lrr appurd tc the K?n»Uc purihaw

SHOPPING LIST lAiarl onlyj Price: *1J.95 Ca.Kiu/*l6.95 Di»kciie

IHOftWQUII Mortiinfor>iui»onr>niLtmIT[hipurci>ai<BiihiLPfrnurk« vionioini Jioppn*. n »>J] rrnuad ^ouol

t\\ ihf iPitnik >l>u rnuhr n«J. and ihrn dujJi* (or optjonalS runt) jour ihoppulg lul ifG (V EOlal (OlT AJJinj. drMmf,

TAX OPTIMIZER lAradbbk tot *ll compuimj Price: *59.95 Diiktne

LTIL [Apple onl>,«K» Price S19.93 Dilhflic

UTIL n a dnh <rftfftl*d uMHj i)M(m ■huh prfhtu tijfliLntni arnj .tiipjanj uf thf concmEiaf |XH 1 2 and 1 1 dutrlLn al

(hr hn iqtbbkor brlr> lr*et UilH ITTIl iou<ru ratili rianiiK Ihf t.wiifnLi oC adutclEc ikIdt D> kOEK. ltliru<l«J( ihf Vt

lor prUiLrn, r«Ek<lur Hdortlc | b*d Hdfffimif b("luddtn"I.«4d ptiform BVanvorhft v>pb4i>e*EnJOpfTBlicni Fof eSc

TURNKEY AND MENU <Aiarionl>) Pricr; lli.^S Qbktnt

TCJRNKEY n a uitlut piofram ahidi aHo«t yw ro ciok Uiroboci'auiarwD d^lnm f*ul» ^•■ap'r k*d and run TURN-

kt>. LohlthF ptofjarti dukicilrEo be r>Mi(>cdr and lfii*el [he Sue^Wni' Tht TURNKEY dQ*C"( itoumn *rth DOS 2 0

and iMitJn Jjuxber program. \tlSL MJSL bui in* numlrainjT »our ditkrllr *Jp*-ib*lkm!\y. Hid prnBrlllhf ruDDioi oi

mpj BASIC profrasi on the dukcflr t>v iipm| i nn$k kf> TLRM^FY and VENV pfo>ide >i>u *Jh Eh* abiuTf to run iDt

STOCKAID |A«ri «iL>) Ph«: !».« DUlOl
STOCkAlDpruvidri a pv-ttl-l mi of i«H foe VHt naiin anaJii-i *i<n 5TQCVAID tdu <an diipla} poutt and fiauit

{Kani. tt -rtlaibar [harli wUhmeilUlo'i Toucan ilfcona/ninehirif Irrm mo->□( 1 *cfijti andOO-balalVf -oiuDW EfUvrn

SIOCkAlU afloat iou IO ulpul dlil) dau •!!" a vnaW d-ik,tll< UOfW i#(s*bJni of !V) diyi ■ 14 uocii Intkidcd aic

UCCt 4i>4d4 *J^d ipCn ibljuuniriL capital.Itci \ *(t> r"oEcu»rul pa^kafr1

SHAPE MAGICIAN (Apple II, «K. diUcttt onl> I Price: SI9.«
Al itV AnuliLily for painkulT irraEmi [riffiici ihapci IVIhc Apple Onri. ril 4Qd *a*< up to JOilH&M ■'ucli nan Then bf

EDUCATION

HODGfe PODOt lApple 4«K and Aciri diikeiif onljl Pn«:SM.93 CtSKitCSlt.^! Diikrfle

E (I H0DCF POPGE OC )W clbU't ifHi Finwia U* Li? «i |O«r Appk —11 rnull bl a diffmflf add mtn*tt«n* 'nap-

p*ftfi|" iclatrf to irxkiccr or nufflbrt of thr cbo«n tcr Thcpfovam't (rapfiKi. cc** and »und air a Ocfcjht rotcTBldrm

rroHiapi I j to" HODGE PODGE it a ran ■nrun.daiifii if»fh.(i( nV*Kf *tuch bnnp a k- auwi»«o ro it* unit too,

pvlrrt in nlucaEfon <« Ihf riteBrn' irin ol Ehii >nf ;■ ;■_■>■ 7-- I''" m I*4FOWOHLD tod WFTALK

Prict: H3LM C««ti*.il7.9S DUH

a pti>TrBo*i m *IhcIi rhf lludml

urr Snnal W*(li 0 f cofBplfid t

fruurroC Ihr djvLKci rrtodiik

TEACHERS" AIDE (Aiift onl>>

It ACKERS' AIDE tofnnii of thret bavc ■ .j.i-. , ■ n-rj m orx p*ofrain The f

-. '■".■'. of ■ mir| lr>f Li ot diPTkiulii TV wcocid module coiuuIl of muJtif

m*» tr livrd b<i I OB Iht fiB4Lani«er and'o* on <h< tbbcoul aBi*<n in 1I« totq haul

airproodnlhrrr ai -rll Thf EhudrHodiik coraali nf di>n>oA ptob4ffl1. o«f pviKul

Itinvihflaat handdp-Hionirtpt<anbf dapUrtd aloni *i(Fi 1h« rrnaindn m dcOct l

PHARMACOLOGY UPDATE (PETorljr Price: 1169.95 Cai>em,IM9.93 Oitluite
Thii n DYSACOMP't f.Til nJutltjoml wM**rrti»ry fo* UK mttJ**I colflMm (mit irr iomji|^ PHA*MACOLOGY

LPD^Il-n -Tilccn fi)iRN uimii^rii project, *Uh. I Pic Bid o f i pt>cT>:ift( phaimatefcoiiH tad Vt flfOrooKi ioiEjucIoe

Thu p*;tair(E?mn tn t»o pllli Th* fprn paJl n 1 200paflITiafu«J «hifh H dmdfd ifllo II i«Iidu Ea<h dEIhcif icCHOtli

proiiln bo*fi EOnrac in formalkhi aad proCinj quciliorti Tbc icEOBd pBJT COrLtDtl of 11 pioflftDH ihv ate krffd lolbr Inl

and *hichi tnl Ihf degm ot »Uul urtdttuaftdini of (he IcII mal<f4l TV* pKk«|r bu |r«J rducatonal -jJik To* Ihf btim

fBitriEn Hip or anLniE

»h ^an be «iirrid. [Jjfcd j [radci Summui ttoouinm M d noli fro (on

snvHihon to leitrr |radn Thu niliin hai bet*

I *ell-dttuarfeied

ORDERING INFORMATION

■ it M IUi

Add I! SO m lilt IniM ililltii
McT«on MBA SIC or BASIC

' T M i'.hi 4 flJW IvKlltW 00 |H" dull, '"ll'l *HU Ihd Chbom

« mm laal ufiun dak! Wim r« dtuilri dmnpHom at iKcw

DYNACOMP, Inc. (ikpi. ej
1427 Monroe Avenue

Rochester, New York 14618
24 hour message and order phone: (716)442-8731

Toll free order phones: {800)828-6772

(800)828-6773

Office phone (9AM-5PM EST): (716)442-8960

STATISTICS and ENGINEERING

Price: 1J9.95 Ci»f"^i''r Dii

of thf Erequcoo iranifn fuAciton n iprtir

DIGITAL FILTER (Actable Tor nil compulm)
DIGITAL FILTER a a comprfhci

a^o«rat«dia-Bf*ini^»i«ordm|[aiBeniuiit<^ Thcic filiert may orHMMiallj aJ» be

■ ■ - --1 *nh b Harami function. In tddilionr muhi-uip Buncrworft flier* may be lefecietf. Fraturn of DIGITAL
FILTEBindu* plollini of Ibc data before andtflrr ruimnf, u "*D u di*pli> of ihe choKD filler fuocltau. Aho Deluded

an convenient JiEa Horajr. mrtr>aJ and rdilfflj prwtfljfH

DATA SMOOTHER (NcH tviilible Tor Altri)

1>d ipecial 4iU imoothlni propB/n rtvar bf uied (o riptdJy drme

dlU *fiKh a/f fquaJlf ipaud TV tofmaif fraiurrt Chflrff. ui depjr

demahx takulalioft AlfO Included H a^arrulx plotltnj of ihe >t>\

iR lAviiliblr Tor ill campuii

i and rtiulli PiacEicaJ appLiclOOnt

FOURIER ANALY

ptoniniof iheinpidt i

TFA <Tr>o»fcr Func

lujncd for rdBdiP&rval aM leiefii'TK uu. TFA u an mpwefinj lool

HARMONIC ANALYZER {Aviilabk for ■!*

Price:

inlorrul

p.itt.

lull Thr

Price:

"*"" °'

»!».« Cii

An Imm notiT

Til. u -fll u I

A>hM inuln

119.9} Cll

prDflllfl fUEL

SI9-95C"

we

ba

ul

n»

n

BCt

■a

r:

t.123.« Diittii.

linn* ind rnpncmni

>ir>rd fiT w -Pd letomJ

,,f(;)tj DbkML

tui«iul>c K*lan* Ud

i in fuch Tiddt u ri«

W/S23.95 Dliknti

u hi-K fcmpliri«i in!

E»*S«IViE»ndr

la6lr for all eompulrTl

Pfice: S24.9J Ci»e"*/S:8-« Diiket

HAHM0NlCANALY7FR-aiiJ«(tMd ro* (a* WK

I ton. rdHiif ajyl «itfajrirn/B^al ai »rtl u dau and

MfdnK bf r-.,, i \ ■.-■-■ ' ■ ' ' i !■ » *

rnjuBrd bf lhc FFI al«onlhm

FOURIER AN<L¥ZtH, TFA and HARMOSIC AM\L¥7-t

fihrer eaunint and 141.95 (idtrT dnknin)

REGRESSION I (Aviilmble for ill compu'mj

V[ :illt L,L,:;iN 1 n i unique *••; 'iLi-'i"i |i trrulikO"HJ"

Fntura inctudr vrTj hyjh aXCuftC). BP a^tomatK deprr dcir

I pofil. data tdil tfU, turomaltf d*i». nir* r and TniduaJ pki liOl.

EVBl.rU.kandniKll PfPdff la a4dHi«. n*» Etai iUt b» Tnrt
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Figure 1. (cont'd)
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program calls CHKSUM again, to get the checksum

for memory with one bit inverted, and inverts that

bit position in the checksum.

This invert operation should make the new

checksum identical to the initial checksum. If the

two checksums are not identical, the program

terminates by printing the bit position and address

where the error was detected. Otherwise, the pro

gram reinverts the current test bit, to restore its

original state.

The remainder of the program involves a

series of three counter/index adjustment opera-
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Figure 1. (cont'd) 
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ENO 

program calls CHKSUM again, to get the checksum 
for memory with one bit inverted, and inverts that 
bit position in the checksum. 

T his invert operation should make the new 
checksum identical to the initial checksum . If the 
two checksums a re not identical, the program 
terminates by printing the bit position and address 
where the er ror was detected . Othe rwise, the pro
gram reinverts the current test bit, to resto re its 
ori ginal state. 

The remainde r of the program involves a 
series of three counter/index adjustment opera-

Figure 2: Checksum-Calculating Subroutine 
(CHKSUM) 

Checksum base address = 
Start address 

Cycle counl = 
Cycle count - I 
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tions, with each followed by a branch/no-branch

decision. In the first of these operations, the bit

mask index is decremented; if it is nonnegative,

the program branches back to invert the next bit.

Otherwise, the byte count is decremented; if all

bytes have been tested, the program terminates,

error free. Otherwise, the byte index is incre

mented. The byte index is eight bits long, and can

hold values from 0 to 255 (decimal). If the incre

mentation caused the byte index to overflow to

zero, the program increments the high order byte

of the base address, then branches back to reinitial

ize the bit mask index. Otherwise, the branch takes

place with no change to the base address.

Figure 2 shows the flowchart for the checksum

subroutine, CHKSUM. This subroutine is called

from two places in the program: (A) it is called at

the beginning of the program, to calculate the

initial checksum, and (B) it is called from within

the main loop, to calculate a new checksum after a

test bit has been inverted. This second source of

call requires the subroutine to maintain its own,

separate byte count and base address, so as not to

disturb the current values of these parameters in

the main program. In the flowchart, these "working"

parameters are labeled cycle count and checksum base

address, respectively.

To start, cycle count is set equal to initial byte

count, checksum base address is set equal to test

start address, and the checksum and byte index are

initialized to zero. The rest of the subroutine is just

one big loop. In this loop, the checksum is accumu

lated, byte by byte, with intervening index and

cycle count adjustments. The loop is terminated

when all bytes have been processed; that is, when

cycle count has been decremented to zero.

The Test Program

Now that you understand the criteria of the pro

gram and its sequences, we can look at the program

itself. Program 1 shows the source code for the

nondestructive test program, which was flow-

charted in Figure 1. Note that before executing the

program, the starting address must be stored in

locations 00 and 01 (00 holds low byte) and the

ending address must be stored in locations 02 and

03 (02 holds low byte).

Besides these four locations, the program uses

13 other zero page locations, as working storage.

These include six parameters that are used in the

main program — initial byte count (IBYTES), byte

count (BYTES), base address (BADDR), initial

checksum (CSUM) and temporary storage for the

X and Y registers (SAVEX and SAVEY), and two

parameters that are used in the checksum subrou

tine, a working copy of the byte count (CYCLES)

and a checksum base address (CBADDR). Of these

parameters, only IBYTES and CSUM remain

unchanged throughout the program; all six other

parameters will change during execution.

Following these reserve equates come three

equates that reference subroutines in the AIM 65

monitor: CRLOW initializes the display and printer

to their START positions; NUMA prints the con

tents of the accumulator, as two ASCII digits;

OUTPRI sends one character to the print buffer.

Other 6502-based computers have equivalent
subroutines.

The actual code that follows is straightforward,
so you should have no problem following it if you

studied the flowchart in Figure 1. Some readers

may wonder why I chose to save X and Y in zero

page (locations SAVEX and SAVEY), rather than

on the stack, during the call to CHKSUM in the

main loop. There are two reasons why this was done:

1. The instructions used to save X and Y in

zero page execute eight cycles faster than

those to save X and Y on the stack (12 cycles

versus 20 cycles). If you consider that for each

byte tested, CHKSUM is called eight times -

once for each bit position — saving X and Y in

zero page saves 64N microseconds for an N-

byte test run.

2. We need to use the checksum contents of

the accumulator upon return from CHKSUM,

and a pull from the stack (PLA) always loads

the stack information into the accumulator. If

the 6502 had the instructions PHX, PHY, PLX

and PLY, the stack would have been the likely

place to hold X and Y, but unfortunately it has

no such instructions.

Programmers may also be interested in the

way the bit masks are accessed by the EOR

BMASK.X instructions that follow the labels

INVERT and NXTBIT. The bit mask table,

BMASK (shown at the end of Program 2), is ar

ranged by ascendinghit position. That is, the mask

for Bit 0 comes first, followed by the mask for Bit

1, and so on. However, this table is accessed in

descending order; Bit 7 is tested first and Bit 0 is

tested last. This allows us to initialize the bit mask

index to 7 (LDX #7 at label IBMSK), then decre

ment this index until it goes negative. Otherwise,

working with a descending table and an incre

menting index, the program would have to include

a CPX #8 instruction to make the done/not done

branch decision. By using the ascending table and

decrementing index approach we've eliminated

that compare instruction. Since the CPX #8 in

struction executes in just two cycles, the difference

in approaches is not significant, but the backwards

access is a handy gimmick for your programming

bag of tricks.
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tions, with each followed by a branch/no-branch 
decisio n. In the first of these operations, the bit 
m~sk index is decremented ; if it is no nnegative, 
the program branches back to invert the next bit. 
Otherwise, the byte count is decremented ; if all 
bytes have been tested, the program terminates, 
e rror free . Otherwise, the byte index is incre
mented. The byte index is eight bits lo ng, and can 
hold values from 0 to 255 (decimal). If the incre
mentation caused the byte index to overflow to 
zero, the program increments the high order byte 
of the base address, then branches back to reinitial
ize the bit mask index. Otherwise, the branch takes 
place with no change to the base add ress . 

Figure 2 shows the flowchart for the checksum 
subroutine, CHKSUM. This subroutine is called 
from two places in the program: (A) it is called at 
the beginning o f the program, to calculate the 
initial checksum, and (B) it is called from within 
the main loop, to calculate a new checksum after a 
test bit has been inverted. This second source of 
call requires the subroutine to 111aintain its own, 
separate byte count and base address, so as not to 
disturb the current values of these parameters in 
the main program. In the flowchart, these "working" 
parameters are labeled cycle count and checksum base 
add,·ess, respectively. 

To start, cycle count is set equal to ini tial byte 
count, checksum base address is set equal to test 
start address, and the checksum and byte index a re 
initialized to zero. The rest of the subroutine is just 
one big loop. In this loop, the checksum is accumu
lated , byte by byte, with intervening index and 
cycle count adj ustments. The loop is terminated 
when all bytes have been processed; that is, when 
cycle count has been decrememed to zero. 

The Test Program 

Now that you understand the cri te ria of the pro
gram and its sequences, we can look at the program 
itsel f. Program I shows the source code for the 
nondestructive test program, which was flow
charted in Figure I . Note that before executing the 
program, the sta rting address must be stored in 
locations 00 and 0 I (00 holds low byte) and the 
ending address must be sto red in locations 02 and 
03 (02 holds low byte) . 

Besides these four locations, the program uses 
13 other zero page locations, as working storage. 
These include six parame ters that are used in the 
main program - ini tial byte coum (IB YTES) , byte 
count (BYTES), base address (BAOOR), initial 
checksum (CSU M) and temporary sto rage for the 
X and Y registers (SAVEX and SA VEY), and two 
pa rameters that are used in the checksum subrou
tine, a working copy of the byte count (CYCLES) 
and a checksum base address (CBAOOR). Of these 

parameters, only IBYTES and CSUM remain 
unchanged throughout the program; all six other 
parameters will change during execution. 

Following these reserve equates come three 
equates that re fe rence subroutines in the Al M 65 
monitor: CRLOW initializes the display and primer 
to their START positions; NUMA prints the con
tents of the accumulator, as two ASCII digits; 
OUTPRI sends o ne character to the print buffer. 
Other 6502-based computers have equi valem 
subroutines. 

T he actual code that follows is straightfo rward, 
so you should have no problem following it if yo u 
studied the flowchart in Figure I. Some readers 
may wonder why I chose to save X and Y in zero 
page (locations SA VEX and SA VEY), rather than 
on the stack, during the call to CH KS UM in the 
main loop. T here are two reasons why this was done: 

I. The instructions used to save X and Y in 
zero page execu te eight cycles faster than 
those to save X and Y on the stack (12 cycles 
versus 20 cycles) . If you consider that for each 
byte tested , C HKSUM is called eight times
once for each bit position - saving X and Y in 
zero page saves 64N microseconds for an N
byte test run. 
2. We need to use the checksum comems of 
the accumulator upo n return from CHKSUM, 
and a pull from the stack (PLA) always loads 
the stack info rmation into the accumulato r. If 
the 6502 had the instructions PH X, PHY , PLX 
and PLY, the stack wou ld have been the likely 
place to hold X and Y, but unfortunately it has 
no such instructions. 
Programmers may also be interested in the 

way the bit masks are accessed by the EOR 
BM ASK,X instructions that fo llow the labels 
INVE RT and NXTB IT. The bit mask table, 
BMAS K (s hown at the end of Program 2), is ar
ranged by ascending bit position. T hat is, the mask 
for Bit 0 comes first, followed by the mask for Bit 
1, and so on. However, this table is accessed in 
descending order; Bit 7 is tested first and Bit 0 is 
tested last. T his allows us to initia lize the bit mask 
index to 7 (LOX # 7 at label IBMSK), then decre
ment th is index until it goes negative. Otherwise, 
working with a descending table and an incre
meming index, the program wou ld have to include 
a CPX # 8 instruction to make the done/not done 
branch decision . By using the ascending table and 
decrementing -index .approach we've eliminated 
that compare instruction. Since the CPX # 8 in
structio n execu tes in just two cycles, the difference 
in approaches is not significam , but the backwards 
access is a handy gimmick for your programming 
bag of tricks. 
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spacing.

5. Multiple-user:- up to 8 screens
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6. Full text communication I
between Wordcraft users J
with automatic error

recovery.
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comprehensive manual &

self-pace training guide.
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WE$T COA$T: CIMARRON 
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COMPUTE! July. 1982. Issue 26

Program 2 shows the code for the checksum

calculating subroutine. CHKSUM, which was

flowcharted in Figure 2. It follows the flowchart

closely, and needs no additional explanation. Pro

gram 2 also includes the previously mentioned bit

mask table, BMASK, and the text for the er

ror message.

This program will produce one of two mes

sages. If the test memory is error free, the message

OKAY! will be printed, otherwise an error message

of the form BIT n OFLOC. aaaa will be printed. In

the error message, the bit position and address that

are printed identify the bit that was being tested

when the checksum mismatch occurred. It's possi

ble, of course, that inverting that bit actually caused

some other bit in the memory to be inverted, due

to crosstalk, so the printout position may not be the

actual culprit. One way of finding out is to run a

second test, starting at the location following the

printout location; that is. rerun the test starting

at "aaaa + 1."

Execution Times For The Test Program

As you can see from the listings, the program

occupies slightly less than a page of memory; to be

exact, it occupies 245 bytes. Of even greater signifi

cance, however, is the amount of time it takes to

execute. That is, the amount of time it takes to test

a selected portion of memory. In a test that I ran,

the program took just over four minutes to check

out a 1 K portion of memory (1024 bytes).

At first I suspected that something was wrong

with the program, but after a few calculations I

became convinced that this was indeed a respectable

time, in light of what the program was doing. First,

consider that in a IK byte test, the CHKSUM sub

routine is called 8193 times; once to get the initial

checksum, then once more for each of the 8192 bit

positions in the 1024 byte test memory. The

CHKSUM subroutine takes 28 + (29 x N) cycles to

calculate the checksum for an N-byte memory, so it

takes 29.724 cycles (microseconds) for a 1024 byte

memory. Cranking out the math, we find that with

Exclusive-ORs And Checksums

An exclusive-OR is a logical operation

in which two byte operands are com

bined to produce a result byte with these

characteristics:

• For each bit position in which the oper

ands are different (one is logic 0, the

other is logic I), the result will contain a

logic 1.

• For each bit position in which the oper

ands are the same (both logic 0 or both

logic I), the result will contain a logic 0.

These rules can be summarized as follows:

Bit Operand #1

0

0

I

1

Bit Operand #2

0

1

0

1

Result Bit

0

1

i

0

All of the popular 8-bit microprocessors

have an exclusive-OR instruction. In the

6502. it has the mnemonic EOR. The EOR

instruction operates on the contents of the

accumulator with an immediate value or a

value in memory, and leaves the result in

the accumulator.

For example, if the accumulator con

tains the value $AB (where $ denotes hex

adecimal) and location $40 contains the

value $0F, the instruction EOR $40 will

produce a value of SA4 in the accumulator.

The binary arithmetic looks like this:

0000 1111 Contents of location $40 = $0F

© 1010 1011 Contents of accumulator -$AB

1010 0100 Result in accumulator = $A4

Note what, has happened here. The value

$0F in location $40 has caused the four low

order bits (0 through 3) to be inverted, but

has left the four high order bits (4 through

7) intact.

This shows one of the primary uses for

the EOR instruction: to invert some selected

bits, but leave all other bits unchanged. In

fact, the test program in this article uses the

EOR instruction to invert a single bit in

memory, by reading the appropriate me

mory byte into the accumulator, then exciu-

sive-ORing it with a "mask" value that has

just one bit set to logic 1. To invert Bit 7,

the program applies a mask value of

IOOOOOOOa ($80); to invert Bit 6, the pro

gram applies a mask value of OlOOOOOO.j

($40); and so on.

The program in this article also uses a

series of EOR instructions to calculate a

checksum value. As mentioned in the article,

the checksum is the exclusive-OR of all

bytes being tested. For example, if locations

$0400, $0401 and $0402 are being tested,

the program will perform this type of

operation:

0010 1101 ($0400) = $2D

1010 0011 <$040I) = $A3

©0001 1000 ($0402) = $I8

1001 0110 Checksum = $96
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Program 2 shows the code for the checksum 
calculati ng subroutine, CHKS UM, which was 
flowcharted in Figure 2. [t follows the flowchart 
closely, and needs no add itional explanation. Pro
gram 2 also includes the previously memioned bit 
mask tab le, BMASK, and the text for the er-
ror message. 

This program will produce one of twO mes
sages. I r the test memory is error free, the message 
OKAYI wi ll be primed, otherwise an error message 
of the form BIT n OF LOC. aaaa will be primed. [n 
the e rror message, the bit position and address that 
are printed identify the bit that was being tested 
when the checksum mismatch occurred . It's possi
ble, of course, that inverting that bit actuall y caused 
some other bit in the memory to be inverted, due 
to crossta lk , so the printout positio n may not be the 
actual culprit. One way of finding out is to run a 
second lest, starting at the location following the 
printolillocation ; that is, rerun the test sta rling 
at "aaaa + I." 

Excluslve-ORs And Checksums 

An exclusive-OR is a logical operation 
in which twO byte operands are com
bined to produce a result byte with these 
characteristics: 

• For each bit position in which the oper
ands are different (one is logic 0, the 
other is logic I), the result will contain a 
logic I. 

• For each bit position in which the oper
ands are the same (both logic 0 or both 
logic I) , the result will contain a logic O. 

These rules can be summarized as follows : 

Bi. Operand # I 

o 
o 
I 
I 

Bit Operand #2 Result Bit 

o 0 
I I 
o I 
I 0 

All of the popular 8-bit microprocessors 
have an exclusive-OR instruction. [n the 
6502. it has the mnemonic EOR. The EOR 
instruction operates on the contents of the 
accllllluialor with an immediate value or a 
value in memory, and leaves the result in 
the accumulator. 

For example, if the accumulator con
tains the value $AB (where $ denotes hex
adecimal) and location $40 contains the 
va lue $OF, the instruction EOR $40 wi ll 
produce a value of$A4 in the accumulator. 
The binary arithmetic looks like this: 

Execution Times For The Test Program 
As you can see from the listings, the program 
occupies slightly less than a page of memory; to be 
exact, it occupies 245 bytes. Of even g reater signifi
cance, however, is the all10unl of li lne it takes to 
execute. That is, the amount of time it takes to test 
a selected portion of memory. [n a test that I ran, 
the program took just ove r four minutes to check 
out a I K portion of memory (1024 bytes). 

At first [ suspected that something was wrong 
with the program, but after a few ca lculatio ns [ 
became convinced that this was indeed a respectable 
time, in light of what the program was doing. First, 
conside r that in a I K byte test, the CH KSUM sub
ro utine is called 8 [93 times; o nce to get the initial 
checksum, then once more for each of the 8 192 bit 
positions in the 1024 byte test memory. T he 
CHKSUM subrou tine takes 28 + (29 x N) cycles to 
calcu late the checksum for an N-byte memory, so it 
ta kes 29,724 cycles (microseconds) fo r a 1024 byte 
memory. Cranking out the math , we find that with 

0000 1111 
(t) 1010 1011 

1010 0100 

Contents of location $40 = $OF 
Contents of accumulator = $AB 
Result in accumulator = $A4 

Note what has happened here. T he value 
$OF in location $40 has caused the four low 
orde r bits (0 through 3) to be inverted. but 
has left the four high order bits (4 through 
7) intact. 

This shows one of the primary uses for 
the EOR instruction : to inve rt some selected 
bits, but leave all othe r bits unchanged. [n 
fact, the test program in this article uses the 
EOR instruction to invert a single bit in 
memory, by reading the appropriate me
mo ry byte into the accumulator, then exclu
sive-O Ring it with a "mas k" value that has 
just one bit set to logic l. To invert Bit 7, 
the program applies a mask value of 
100000002 ($80); to invert Bit 6, the pro
gram applies a mask value of 0 I 0000002 
($40); and so on. 

The program in this a rticle also uses a 
se ries of EOR instructions to calculate a 
checksulIL value. As mentioned in the article, 
the checksum is the exclusive-OR of all 
bytes be ing tested. For example, if locations 

0400, 040 [ and $0402 are being tested , 
the program will perform this type of 
operation: 

0010 1101 
10100011 

(t) 000 I 1000 
10010110 

($0400) = $2 D 
($040 I) = $A3 
($0402)=$18 
Checksum = $96 
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8193 calls, the program spends about 4.06 minutes

in the CHKSUM subroutine!

Since the program is spending virtually all of

its time in the CHKSUM subroutine, the total

execution time of the program is directly dependent

on the efficiency of this subroutine. If any readers

have suggestions on how to streamline CHKSUM,

I'd be happy to hear from them.

Program 1: Source Code for Nondestructive Test Program

LINE* ADDR OBJECT LABEL SOURCE

01-0010

01-0020

01-0030

01-0040

01-0050

01-0060

01-0070

01-0080

01-0120

01-0130

01-0140

01-0180

01-0190

01-0200

01-0210

01-0220

01-0230

01-0240

01-0250

01-0290

01-0300

01-0310

01-0330

01-0340

01-0350

01-0360

01-0370

01-0380

01-0390

01-0400

01-0410

01-0420

01-0430

01-0440

01-0450

01-0460

01-0470

01-0480

01-0490

01-0500

01-0510

01-0520

01-0530

01-0540

01-0550

2000

2000

2000

2000

2000

2000

2000

2000

01-0100 2000

2000

0000

0002

01-0160 0004

0004

0006

0008

000A

oooc

000E

000F

0010

01-0270 0011

0011

0011

0011

0011

0200

0201

0203

0205

0207

0209

020B

020D

020F

0211

0213

0215

0217

0219

021B

021E

0220

0222

0224

0226

0228

022A

38

A5 02

E5 00

85 04

85 06

A5 03

E5 01

85 05

85 07

E6 04

E6 06

DO 04

E6 05

E6 07

20 Bl 02

85 OE

A5 00

85 OA

A5 01

85 OB

AO 00

A2 07

PAGE 0001

THIS PROGRAM PERFORMS A NONDESTRUCTIVE TEST

ON RAM MEMORYr BY CALCULATING A SERIES OF CHECKSUMS.

BEFORE EXECUTINGy STORE THE STARTING ADDRESS

AT LOGS* 00 AND 01f AND THE ENDING ADDRESS

AT LOGS, 02 AND 03.

IF THE TEST IS SUCCESSFULv AN 'OKAY!" MESSAGE

IS PRINTED, OTHERWISE, THE BAD BIT POSITION

AND ADDRESS ARE PRINTED*

USER-SUPPLIED PARAhTERS

START

END

STARTING ADDRESS

ENDING ADDRESS

? EQUATES FOR WORKING STORAGE IN ZERO PAGE

COUNTIBYTES

BYTES

CYCLES

BADDR

CBADDR

CSUM

SAUEX

SAMEY

*-#+2

*=*+2

*==*+!

*-*+!

*^#+l

INITIAL BYTE

BYTE COUNT

WORKING COPY OF BYTES

BASE ADDRESS

BASE ADDRESS FOR CHECKSUM SUBR

INITIAL CHECKSUM

TEMP. STORAGE FOR X REGISTER

TEMP, BTDRABE FOR Y REGISTER

AIM 65 MONITOR SUBROUTINES

CRLOW =$EA13

NUMA =*EA46

OUTPRI =$F000

SEC

LDA

SBC

STA

STA

LDA

SBC

STA

STA

INC

INC

BNE

INC

INC

GETSUM JSR

STA

LDA

STA

LDA

STA

RESET DISPLAY & PRINTER

PRINT A. AS TWO ASCII CHARS.

OUTPUT A TO PRINT BUFFER

BYTE COUNT = END ADDR. - START

ADDR. + 1

END

START

IBYTES

BYTES

END+1

START+1

IBYTES+i

BYTES+1

IBYTES

BYTES

GETSUM

IBYTES+1

BYTES+1

CHKSUM

CSUM

START

BADDR

START+1

BADDR+1

IBMSK

LDY *0

LDX #7

CALCULATE INITIAL CHECKSUM

AND SAVE IT IN MEMORY

BASE ADDRESS = START ADDRESS

BYTE INDEX = 0

BIT MASK INDEX = 7

July, 1982 Issue 26 COMPUTlI 55 

8193 calls, the program spends about 4 .06 minutes 
in the CHKSUM subroutine! 

Since the program is spending virtually all of 
its time in the CHKSUM subroutine, the total 

execution time of the program is directly dependent 
on the efficiency of this subroutine. If any readers 
have suggestions on how to streamline CHKSUM , 
I'd be happy to hear from them. 

Program 1: Source Code for Nondestructive Test Program 

LINE. 

01-0010 
01-0020 
01 - 0030 
01-0040 
01-0050 
01-0060 
01-0070 
01-0080 

01-0100 

ADDR 

2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 

2000 

01-0120 2000 
01-0130 0000 
01-0140 0002 

01 - 0160 0004 

01-0180 
01-0190 
01-0200 
01-0210 
01-0220 
01-0230 
01 - 0240 
01 - 0250 

0004 
0006 
0008 
OOOA 
OOOC 
OOOE 
OOOF 
0010 

01-0270 0011 

01-0290 0011 
01-0300 0011 
01 - 0310 0011 

OBJECT 

01-0330 0011 
01 - 0340 0200 38 

01-0350 
01-0360 
01-0370 
01-0380 
01-0390 
01 - 0400 
01-0410 
01-0420 
01-0430 
01-0440 
01-0450 
01-0460 
01-0470 
01-0480 
0 1-0490 
01-0500 
01-0510 
01-0520 
01-0530 

0201 
0203 
0205 
0207 
0209 
020B 
020D 
020F 
0211 
0213 
0215 
0217 
0219 
021B 
021E 
0220 
0222 
0224 
0226 

A5 0 2 
E5 00 
85 04 
85 06 
AS 03 
E5 01 
85 05 
85 07 
E6 04 
E6 06 
DO 04 
E6 05 
E6 07 
20 B1 02 
8S OE 
AS 00 
85 OA 
AS 01 
85 OB 

01-0540 0228 AO 00 
01-0550 022A A2 07 

LABEL SOURCE PAGE 0001 

THIS PROGRAM PERFORM S A NONDESTRUCTIVE TEST 
ON RAM MEMORY. BY CALCULATING A SERIES OF CHECKSUMS . 
BEFORE EXECUTING. STORE THE STARTING ADDRESS 

AT LOCS. 00 AND 01. AND THE ENDING ADDRESS 
AT LoCS. 02 AND 03. 

IF THE TEST I S SU CC ESSFUL. AN ' OKAY" MESSAGE 
I S PRINTED . OTHERWISE. THE BAD BIT PO SITION 
AND ADDRE SS AR E PR I NTED . 

USER-SUPPLI ED PAR AMT ERS 

* =0 
START *=*+2 
END * =*+2 

; STARTING ADDRESS 
; ENDING ADDRESS 

; EQUATES FOR WORKI NG STORAGE IN ZERO PAGE 

IBYTES 
BYTES 
CYCLE S 
BADDR 
CBADDR 
CSU M 
SAVE X 
SAVEY 

* =*+2 
*=*+ 2 
* =*+2 
* =*1-2 
*=*+2 
*=*tl 
* " *tl 
*=*tl 

INITIAL BYTE COUNT 
BYTE COUNT 
WORKING COPY OF BYTES 
BASE ADDRESS 
BASE ADDRESS FOR CHECKSUM SUBR. 
INITIAL CHECKSU M 
TEMP. STORAGE FOR X REGISTER 
TEMP. STOr<AG.E FOR Y REGISTER 

; AIM 65 MONITOR SUBROUTINES 

CRLOW =$EA13 
NUMA =$EA46 
oUTPRI =$FOOO 

* =$200 
SEC 

LDA END 
SBC START 
STA IBYTES 
STA BYTES 
LDA ENDtl 
SIlC STARTtl 
STA IBYTEStl 
STA BYTES+1 
INC IBYTES 
INC BYTES 
BNE GETS UM 
INC IBYTEStl 
INC BYTES+1 

GET SUM JSR CHKSUM 
STA CSUM 
LDA START 
STA BADDR 
LDA START+1 
STA BADDRtl 
LD Y to 

IBMSK LDX.7 

RESET DISPLAY & PRINTER 
PRINT A. AS TWO ASCII CHARS. 
OUTPUT A TO PRINT BUFFER 

BYTE COUNT = END ADDR. - START 
ADDR. + 1 

CALCULATE INITIAL CHECKSUM 
AND SAVE IT IN MEMORY 

BASE ADDRESS = START ADDRESS 

eYrE INDEX = 0 
B IT MASK INDEX 7 



00

01-0560

01-0570

01-0580

01-0590

01-0600

01-0610

01-0620

01-0630

01-0640

01-0650

01-0660

01-0670

01-0680

01-0690

01-0700

01-0710

01-0720

01-0730

01-0740

01-0750

01-0760

01-0770

01-0780

01-0790

01-0800

01-0810

01-0820

01-0830

01-0840

01-0850

01-0860

01-0870

022C

022E

0231

0233

0235

0237

023A

023C

023E

0241

0243

0245

0247

024A

024C

024D

024F

0251

0253

0255

0257

0259

025B

025D

025F

0261

0264

0267

0268

026A

026C

026F

Bl

5D

91

86

84

20

A6

A4

5D

C5

DO

Bl

5D

91

CA

10

C6

E4

DO

C6

A6

DO

A6

DO

AO

B9

20

C8

CO

DO

20

00

OA

DF

OA

OF

10

Bl

OF

10

DF

OE

39

OA

DF

OA

DD

06

06

02

07

06

IB

07

17

00

70

00

06

F5

13

02

02

02

02

02

FO

EA

INVERT LDA

EOR

STA

STX

STY

JSR

LDX

LDY

EDR

CMP

BNE

NXTBIT LDA

EOR

STA

DEX

BPL

DEC

CPX

BNE

DEC

BCNTO LDX

BNE

LDX

BNE

LDY

OKLOOP LDA

JSR

INY

CPY

BNE

JSR

BRK

COMPUTEI

<BADDR);

BMASK»X

(BADDR):

SAVEX

SAVEY

CHKSUM

SAVEX

SAVEY

BMASKrX

CSUM

ERROR

(BADDR)i

BMASKjX

(BADDR)»

INVERT

BYTES

BYTES

BCNTO

BYTES+1

BYTES

INCIDX

BYTES+1

INCIDX

#0

OKMSGvY

OUTPRI

#6

OKLOOP

CRLOW
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01-0890 0270 20 4F

01-0910 0276 C8

01-0920 0277 DO Bl

01-0930 0279 E6 OB

01-0940 027B 4C 2A 02

01-0950 027E

OKMSG ,BYT ' OKAY!'

INCIDX INY

BNE IBMSK

INC BADDR+1

JMP IBMSK

i INVERT NEXT BIT IN MEMORY

r SAVE X AND Y IN MEMORY

i CALCULATE NEW CHECKSUM

9 RETRIEVE X AND Y

f INVERT TEST BIT IN NEW CHECKSUM

t NEW CHECKSUM = INITIAL CHECKSUM?

9 NO, PRINT ERROR INFO,

i YES, INVERT TEST BIT IN MEMORY

i NO, DECREMENT BIT MASK INDEX

r BIT MASK INDEX NEGATIVE?

i YES, DECREMENT BYTE COUNT

r BYTE COUNT = 0?

YES. ALL DONE* WITH NO ERRORS

NO, INCREMENT BYTE INDEX

BYTE INDEX^O?

YES. ADD 256 TO BASE ADDRESS

01-0970

01-0980

01-1000

01-1010

01-1020

01-1030

01-1040

01-1050

01-1060

01-1070

01-1080

01-1090

01-1100

01-1110

01-1120

01-1130
01-1140

01-1150

01-1160

01-1170

01-1180

01-1190

01-1200

01-1210

027E

027E

027E

0281

0283

0286

0289

028A

028C

028E

02BF

0291

0294

0297

029A

029B

029 D

029F

02A1

02A2

02A4

02A5

02A7

02A9

20

AO

B9

20

C8

CO

DO

8A

09

20

B9

20

C8

CO

DO

A5

18

65

48

A9

65

20

13

00

E7

00

05

F5

30

00

E7

00

OE

F5

10

OA

00

OB

46

EA

02

FO

FO

02

FO

EA

THIS ROUTINE PRINTS OUT THE BIT POSITION

AND ADDRESS AT WHICH THE MISMATCH OCCURRED

ERROR-

LOOP 1

L00P2

JSR

LDY

LDA

JSR

INY

CPY

BNE

TXA

ORA

JSR

LDA

JSR

INY

CPY

BNE

LDA

CLC

ADC

PHA

LDA

ADC

JSR

CRLOW

#0

EMSG,Y

OUTPRI

#5

L00P1

#$30

OUTPRI

EMSG.Y

OUTPRI

#14

LOOP 2

SAVEY

BADDR

#0

BADDR+1

NUMA

; RESET DISPLAY 8 PRINTER

» PRINT FIRST PART OF TEXT

r PRINT BIT PATTERN

P PRINT SECOND PART OF TEXT

f ERROR ftDDRESS = BASE ADDRESS +

INDEX

5 PRINT ERROR ADDRESS
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01-0560 022C B1 OA INVERT LDA (BADDR),Y INVER T NE XT BIT IN MEMORY 
01-0570 022£ 5D DF 02 EOR BMASK ,X 
01-0580 0231 91 OA STA (BADIJR),Y 
01-0590 0233 86 OF STX SAVEX SAVE X AN D Y IN MEMORY 
01-0600 0235 84 10 STY SAVEY 
01-0610 0237 20 81 02 JSR CHKSUM CALC ULATE NEW CHECKS UM 
01-0620 023A A6 OF LD X SAVEX RETRIEVE X AND Y 
01-0630 023C A4 10 LIlY SAVEY 
01-0640 023E 5[1 DF 02 EOR BMASK, X INVERT TEST BIT IN NEW CHECKSU M 
0 1-0650 0241 C5 OE CMP CSUM NEW CHECKSUM ~ INITIAL CHECKSUM? 
01-0660 0243 DO 39 BNE ERROR NO. F'RINT ERROR INFO. 
01-0670 0245 B1 OA NXTBIT LDA (BA DDR) , Y YES. INVERT TEST BIT IN MEMORY 
01-0680 0247 5D DF 02 EOR BMASK,X 
01-0690 024A 91 OA STA (BA DDR ), Y 
01-0700 024C CA DEX NO. DECREMENT BIT MA SK INDE X 
01-0710 024D 10 DD BPL INVERT BIT MA SK INDEX NEGATIVE ? 
01-0720 024F C6 06 DEC BYTES YES. DECREMEN T BYTE COUNT 
01-0730 0251 E4 06 CPX BYTES 
01-0740 0253 DO 02 BNE BC NT O 
01 - 0750 0255 C6 07 DEC BYTES t 1 
01-0760 0257 A6 06 BC NTO LD X BYTE S BYTE COUNT ~ O? 
0 1-0770 0259 DO 111 BNE I NCID X 
01-0780 025 B A6 07 LDX BYTESt1 
0 1-0790 025D DO 17 8 NE IN CIDX 
01-0800 025F AO 00 LDY #0 YES. ALL DONE, WITH NO ERRORS 
01-0810 0261 89 70 02 OKLOOP LIM OKMSG,Y 
01-0820 0264 20 00 FO JS R OUTPRI 
01 -0830 0267 C8 INY 
01-0840 0268 CO 06 CPY t6 
01-0850 026A DO F5 BNE OKLOOP 
01 - 0860 026C 20 13 EA JS R CRLOW 
01-0870 026F 00 BRK 

01-0890 0270 20 4F OKMSG . BYT , OKAY! ' 

01-0910 0276 C8 INCI DX I NY NO. INCREMENT BYTE INDE X 
01-0920 0277 DO B1 BNE IBMSK BYTE I NDEX~O? 

01-0930 0279 E6 OB INC BADDRtl. YES . ADD 256 TO BASE ADDRESS 
01-0940 027 B 4C 2A 0 2 JMP IB MSK 
01-0950 027E 

01-0970 027E THIS ROUTINE PRINTS OU T THE BIT POSITION 
01-0980 027E AND ADDRESS AT WHI C" THE MISMATCH OCCURRED 

01-1000 027E 20 13 EA ERROR JSR CRLOW RESET DISPLAY & PRINTER 
01-1010 0281 AO 00 LDY to PRINT FIRST PART OF TE XT 
01-1020 0283 B9 E7 02 LOOP1 LDA EMS G,Y 
01-1030 0286 20 00 FO JSR OUTPRI 
01 -1 040 0289 C8 INY 
01-1050 028A CO 05 CPY t5 
01-1060 028C DO F5 BNE LOOP1 
01 - 107 0 028E 8A TXA PRINT BIT F'ATTERN 
01 - 1080 028F 09 30 ORA 41$30 
01-1090 0 29 1 2 0 00 FO JSR OUTPRI 
01-1100 0294 B9 E7 02 LOOP2 LDA EMSG,Y PRINT SEC OND PART OF TE XT 
()1-1110 02 97 2 0 00 FO ,J SR OUTF'RI 
()1-1120 029A C8 INY 
01-1 130 029B CO OE CPY #14 
01 - 1140 029D DO F5 BNE LOO P2 
0 1-1150 029 F A5 10 LDA SAVEY ER Ror, ADDRESS ~ BA SE ADDRES S t 

INDE X 
0 1--1160 02Al 18 CLC 
01 - 11 7 0 02A2 65 OA ADC BAD DR 
0 1- 1180 02A 4 48 PHA 
01 - 1190 02A5 A9 00 LOA to 
01 - 1200 02A7 65 OB ADC BADDR+l 
01-1210 02A9 20 46 EA JSR NUMA PRINT n,ROf, ADDRESS 
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01-1220

01-1230

01-1240

02AC 68

02AD 20

02B0 00

46 EA

PL A

JSR

BRK

NI.JMA

y RETURN TO MONITOR

Program 2: Source Code for CHKSUM Subroutine

LINE* ADDR OBJECT LABEL SOURCE

01-1260

01-1270

01-1290

01-1300

01-1310

01-1320

01-1330

01-1340

01-1350

01-1360

01-1370

01-1380

01-1390

01-1400

01-1410

01-1420

01-1430

01-1440

01-1450

01-1460

01-1470

01-1480

01-1490

01-1500

01-1510

01-1520

01-1550

01-1570

01-1570

01-1570

01-1570

01-1570

01-1570

01-1570

01-1570

01-1590

01-1610

01-1620

01-1630

ERRORS «

02B1

02B1

02B1

02B3

02B5

02 B 7

02B9

02BB

02BD

02BF

02C1

02C3

02C5

02C7

02C8

02CA

02CC

02CE

02D0

02D2

02D4

02D6

02D8

02DA

02DC

02DE

02DF

02DF

02E0

02E1

02E2

02E3

02E4

02E5

02E6

02E7

02E7

02EC

02F5

0000

A5

85

A5

85

A 5

35

AS

85

A9

AO

51
C8

DO

E6

A2

C6

E4

DO

C6

A6

DO

A6

DO

60

01

02

04

08

10

20

40

80

20

20

04

08

05

09

00

OC

01

OD

00

00

OC

02

OD

FF

08

08

02

09

08

EB

09

E7

42

4F

PAGE 0004

THIS SUBROUTINE ACCUMULATES THE CHECKSUM,

BY EXCLUBIVE-QRING ALL BYTES

J CYCLE COUNT - BYTE COUNT

9 BASE ADDRESS ■ START ADDRESS

? CHECKSUM ■ 0

i BYTE INDEX ■ 0

r CHECKSUM s CHECKSUM EOR NEXT BYTE

i INCREMENT INDEX

P INDEX = 0?

$ YES. ADD 256 TO BASE ADDRESS

? NO. DECREMENT CYCLE COUNT

y CYCLE COUNT = 0?

? NO. GO PROCESS NEXT BYTE

9 YES. RETURN WITH CHECKSUM IN A

9 MASKS USED TO INVERT BITS IN MEMORY

BMASK .BYT 1 t 2t 4 r 8 , t.10 * $20 r $40* $80

CHKSUM LDA

STA

LDA

STA

LDA

STA

LDA

STA

LDA

LDY

ACCOM EOR

INY

BNE

INC

DECCYC LDX

DEC

CPX

BNE

DEC

CXYCZ LDX

BNE

LDX

BNE

RTS

IBYTES

CYCLES

IBYTES+1

CYCLES-M

START

CBADDR

START+1

CBADDR+j

#0

#0

(CBADDR)

DECCYC

CBADDR+1

**FF

CYCLES

CYCLES

CYCZ

CYCLES+1

CYCLES

ACCUM

CYCLES+1

ACCUM

? ERROR MESSAGE TEXT

EM8Q .BYT ' BIT '

.BYT ' OF LOC. '

.END

END OF ASSEMBLY = 02F4

Dealers - Reserve your copies of

COMPUTE! s first Atari and PET/CBM books

today, Call 919-275-9809 for ordering information
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01 - 1220 02AC 68 
01-1230 02AD 20 46 fA 
01-1240 02BO 00 

COMPUTEr 

PLA 
,)SR NUMA 
BRK 

57 

RETURN TO MONITOR 

Program 2: Source Code for CHKSUM Subroutine 

LINEt ADDR OBJECT 

01-1260 02Bl 
01-1270 02Bl 

01-1290 02Bl A5 04 
01-1300 0283 85 08 
01-1310 02B5 A5 05 
01-1320 02B7 85 09 
01-1330 02B9 A5 00 
01-1340 02BB 85 OC 
01-1350 02BD A5 01 
01-1360 02BF 85 00 
01-1370 02Cl A9 00 
0 1-1380 02C3 AD 00 
01-1390 02C5 51 OC 
01-1400 02C7 C8 
01-1410 02C8 DO 02 
01-1420 02CA E6 OD 
01-1430 02CC A2 FF 
01-1440 02CE C6 08 
01-1450 02DO E4 08 
01-1460 02D2 DO 02 
01-1470 02[14 C6 09 
01-1480 02D6 A6 08 
01-1490 02D8 DO EB 
01-1500 02DA A6 09 
01-1510 02DC DO E7 
01-1520 02DE 60 

01-1550 02DF 

01-1570 02DF 01 
0 1-1570 02EO 02 
01-1570 02El 04 
01-1570 02£2 08 
01 - 1570 02E3 10 
01 -1570 02E4 20 
01-1570 02£5 40 
01-1570 02E6 80 

01-1590 02E7 

01 - 1610 02E7 20 4 2 
01-1620 02EC 20 4F 
01-1630 02F5 

ERRORS = 0000 

END OF ASSEMBLY = 02F4 

LABEL SOURCE PAGE 0004 

; THIS SUBROUTINE ACC UMULATE S THE CHECK SUM, 
; BY EXCLUSIVE - DRING ALL DYTES 

CHKSUM LDA IBYTE S 
S TA CYCLES 
LDA IIlYTES+l. 
STA CYCLESH 
LDA START 
STA CBADDR 
LDA START+l 
STA CBADDRtl 
LDA to 
LDY to 

ACCUM EoR (CBADDR),Y 
IN Y 
BNE DECCYC 
INC CIlADDR+l. 

DECCYC LDX UFF 
DEC CYCLES 
CF'X CYCLES 
BNE CYCZ 
DEC CYCLES+! 

C.VCZ LD X CYCLES 
BNE ACCUM 
LDX CYCLEStl 
BNE ACCUM 
RTS 

; CYCLE COUNT = BYTE COUNT 

BASE ADDRESS = START AD DRE SS 

CHECKS UM = 0 
llY TE INDEX = 0 
CHECKS UM = CHECKS UM EOR NEXT BYTE 
INCREMENT INDEX 
INDE X = 01' 

YES. ADD 256 TO BASE ADDRESS 
NO. DECREME NT CYCLE COUNT 

CYCLE CO UNT = 07 

NO . GO PROCESS NE XT BYTE 

YE S . RETURN WITH CHECKSU M IN A 

; MASKS USED TO I NVERT BITS IN MEMOR Y 

BMASK .DYT l.,2,4,8,$10,$20,$40,.80 

; ERROR ME SSAGE TE XT 

EMSG • BYT BIT' 
.B YT ' OF LOC. 
.END 

Dealers - Reserve your copies of 
COMPUTErs first Atari and PET/CBM books 

today. Ca ll 919-275-9809 for ordering information 
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A simple game illustrating a most sophisticated topic. The

idea of recursive subroutines is one of the more complex

notions in programming - a subroutine which is its own

subroutine. "Towers ofBrahma," a child's game with

pegs and disks, is used lo illustrate how recursion works

with versions herefor PLII and Microsoft (Commodore,

Apple, OSI) and Atari BASlCs.

Recursive

BASIC

Subroutines
Earl Wuchter

Catasauqua, PA

Recursive (adj): of, relating to, or constituting a procedure

that can repeat itselfindefinitely, or until a specified condition

has been met.

Subroutine (n): a sequence of computer instructionsfor

performing a specified task that can be used repeatedly in a

program or in different programs.

— Webster's New Collegiate Dictionary

Used together, these two words describe one of the

most powerful, and most fascinating entities in

programming, but it is a rare bird.

Recursive subroutines are most useful in com

piled languages, but are seldom allowed. On the

other hand, an interpreted language like BASIC

can't help but allow a subroutine to reenter itself,

but some serious problems must be overcome

before the technique is of any use.

The problem with BASK' is that all variables

are global. (When any variable is changed in a sub

routine it is changed for the whole program.) To

see what is missing in BASIC, look at a call statement

and a subroutine statement in a typical compiled

language. The variables in parentheses are called

arguments or parameters:

CALL TRY (A,X)

SUBROUTINE TRY (A,Z)

When TRY is invoked, A and Z will take on

the values of A and X from the calling routine. On

return, A and X will receive the values of A and Z.

Even though both routines use the variable A, the

A in the calling routine will not be changed until a

return is executed. The status (global or local) of

other variables is normally up to the programmer.

BASIC subroutines do not have arguments.

The normal programming practice is to have the

calling routine assign values to subroutine variables

before the GOSUB is executed. To prevent a sub

routine from inadvertently affecting any other

routine, we give it a set of local variables by using

names that do not appear in any other routine.

A Solution to Passing BASIC Variables

Now you can see the problem with recursive code.

How can we give a subroutine a set of variables

that are different from those in the calling routine

when they are one and the same routine?

There is a solution. We can create an array of

arguments and have each generation of the sub

routine use its own "'row" in the array.

The Towers Off Brahma

The "Towers of Brahma" is one problem that is

best solved with a recursive subroutine. The solu

tion, in turn, best illustrates the capability of recur

sive code. The two seem to have been made for

each other.

This interesting mathematical problem is

often found disgtiised as a child's toy: a board with

Towers of Brahma

three pegs and four or five disks of varying diame

ters that fit on the pegs. The disks are initially

arranged on the first peg in order of their diame

ters, with the smallest one on top. They are to lie

moved one at a time, always keeping the smaller

ones on top, until they are on the third peg.

When the recursive solution to this problem is

coded in the proper language, it is a thing of beauty.

A PL/I version of the subroutine is shown below.

This will be the model for a BASIC version. The

main routine is not shown. The main routine simply

inputs the number of disks and makes the initial call:

CALL MOVE (NDISKS,1,3);

Note: In this version of PL/I, arguments passed in

as expressions become dummy arguments and do

not change anything in the calling routine. Adding

zero to a variable makes it an expression without

altering its value. This feature provides for ex

tremely compact code.

MOVE: PROCEDURE (N,F,T) RECURSIVE;

IFN = O THEN RETURN;

CALL MOVE <N-1,F + 0,6-F-T);

PUT SKIP DATA (N,F,T);
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A simple gallle illllstrating alllost sophisticated topic. Th e 
idea. of recursive subroutines is one of t.he mOTe compLex 
notions in programming - a. subroutine which is its own 
subroutine. "Towers of Bra/lIlla," a child's game wilh 
pegs and dis"s, is IIsed to illustrate how rewrsion wor"s 
with versions here for PLiI and Microsoft (Colllmodore, 
Apple, OS/) and Alari BASICs. 

Recursive 
BASIC 
Subroutines 
Earl Wuchter 
Catasauqua, PA 

Recursive ((IlUJ: 0/, re/a/iug lu, or cOllsLillll,iug a./Jroredure 
thai ca ll r('/leaf i{selj'il/{/eji llilel)l, or 1IIIIil a S/JPCijiNj condilion 
has been met. 

Subroutine (n): (l sequen.ce oj com/mler iustructiolls for 
/Jclfonning a sjJccijiu /lask that ca n be used re/Jealedly in a 
/Jrogralll or in diffi!rlJIII programs. 

- Webster's New Collegiate Dictionary 

Used lOgether, these two words describe one of the 
most powerful , and most fascinating entities in 
programming, bu t it is a ra re bird . 

Recursive subroutines are most useful in com
piled la nguages , bu t a re seldom allowed . On the 
other ha nd , an inte rpreted language li ke BASI C 
can 't help but a llow a subroutine to reenter itself, 
but some serious problelTIS mllst be overcome 
before the technique is of an y use. 

T he problem with BAS IC is that a ll va ri ab les 
a re global. (\Nhen any va ri able is cha nged in a sub
routine it is cha nged for the whole progra m.) To 
see what is miss ing in BAS IC, look at a call stateme nt 
and a su bro utine statement in a typical com piled 
language. The va riables in pare ntheses a re ca ll ed 
arguments o r parailleters: 

CALL TRY (A,X) 
SUBROUTINE TRY (A,Z) 

When TRY is invo ked, A and Z will take o n 
the va lues of A and X from the ca lling routine. O n 
return , A and X will receive the values o f A and Z. 
Even th ough bo th routines use the vari able A, the 
A in the calling routine will not be cha nged until a 
re turn is executed , The sta tu s (global o r loca l) o f 
other variables is normall y up to the programmer. 

BASIC subro utines d o not have a rguments. 
The normal programming practice is lo have the 

calling ro utine ass ig n va lu es to subro utine va ri ab les 
befo re the COSUB is executed . T o prevent a sub
routine from inadve rtentl y a ffectin g any other 
rOll tine, we give it a sel of local vari ables by usin g 
names that do not appear in any o ther rO ll tine. 

A Solution to Passing BASIC Variables 
Now you can see the problem with rec ursive code. 
Ho w can we g ive a subroutin e a sel of variables 
that a re different from those in the ca ll ing routine 
when they are one and th e same routine? 

There is a so lution. We can create an array of 
arguments and have each generatio n of the sub
routine use its own "row" in the arra)' . 

The Towers Of Brahma 
The "Towers of Brahma" is one problem that is 
best solved with a recursive subroutine. The solu
tion , in lllrn , best illustrates the capabili ty of recur
sive code . The two seem to have been made ror 
each othe r. 

This interesting mathematica l problem is 
often found di sguised as a child's toy: a board with 

Towe rs of Brahma 

three pegs and four or five disks of va rying dia me
ters that fit on the pegs. T he disks are initia ll y 
arranged on the first peg in order of their diame
ters, with the smallest one on top. They are to be 
moved o ne at a time, always keeping the sma ll er 
ones o n top, until they are on the third peg. 

When the recursive solution lo this proble m is 
coded in the proper language , it is a thing of beauty. 
A PU I version of the subroutine is shown below. 
Th is wi ll be the model for a BAS IC ve rsion. T he 
main routin e is no t shown . The main routinesimply 
in puts the number of disks and makes the initial call : 

CALL MOVE (NDISKS, I ,3); 

Note: In this ve rsio n of P U I, arguments passed in 
as ex press io ns become dummy a rguments and d o 
no t change an ything in the ca lling ro utine. Adding 
zero to a va riable makes it an expression without 
altering its value. This feature provides fo r ex
tre mel y compact code, 

MOVE: PROCEDURE (N,F,T) RECURSIVE; 
IF N=OTHEN RETURN ; 
CALL MOVE (N-I ,F+O,6-F-T); 
PUT SKIP DATA (N,F,T); 



THE ULTIMATE RESIDENT PROGRAM MANIPULATION SYSTEM FOR PET™/CBMW MICROCOMPUTERS

SO COMPLETE,

EVEN THE BEST OF

THE COMPETITION

DOESN'T COMPARE!

EXTENDED DOS SUPPORT

& [type "N" kevboud)

< (type "B" kevtojrd)

! (original keyboard)

> (for 'wedge' users)

These commands may be i

inlerchmgaoly, to pel form

the following do; support

functions.

and Function

■■

m

ev

9D

95

9$

DiipJiy disk tutui/ tend con

Formal (headei| a new diike

Force initiiliic diiVetle

Validate disfcenefcollec!)

Duplicate diikellc

Copy or concatenate disk file

Rename file

Scralch filt(i)-

List directory*

Reset disk drive

Littdiik file Of BASIC progra

Added'enhanced disk ic nand.

EXTENDED EDITOR

Con and

Quick load from disk

T Quick load from disk with auto run

APPEND Append from disk !o end of current pfograr

AUTO Auio line number (allows header]

8LOAD Load machine language (binary) file

SRUN Load and eiecjte machine language progri

CHANGE Oiange pattern 10 anoiher pattern

CLOSE Clow one w all files

CMD Set output to file (doeinoi send "READY.1

DELETE Delete a range of lines from program

DUMP Dump ill scalar variables to screen or file

EXEC Execute a Tile as keyboard commands

FIND Find occmances of a pattern

GET Read a sequential file into editor

KEY Oefine a key as a sptciat function

KEYS Ttrn key functions on

KILL Disable SYSRES-

K1LL* Disable SYSRES- and unreserve memory

LIST Improved BASIC LIST command

LOAD Defaults to disk drive

MERGE Merge from disk into arrtnt program

MON Break to current machine language monitoi

OLD Restote program after "NEW

PUT Send program to disk as text file

RENUMBER Renumber all or put of program

RUN Run current program, ignores screen garbaj

SAVE Defaults to disk drive, allows replace

SETD Set disk device f, allows multiple drivel

SETP Sei printer channel, format mode, paging

TRACE Select I of 3 trace/step modes and speed

VERIFY Compare current orogram igairmdisk/tape

WHY Print position of last error

WHY? L'SI line of b.eak or error

* Send output to printer

I Display current version qf5YSRE5~

SYSRES" POWER'

13

none

none

60

75 pages

33

7

11

1200

86 pages

structured conversationa

yes no

yes no

yes no

SYSRES™ POWER1

COMPARE SPECIFICATIONS!

Number of ADDED commands

Number of IMPROVED BASIC commands

Number of DOS 5UPP0RT commands

Approximate added syntax options

Instruction manual length

Instruction manual style

Re-loac table?

Use on more than one (any) PET/CBM™

Upgradable

COMPARE FEATURES!

Automatic printer output?

Selectable ASCII conversion?

List programs without loading them?

Formatted program listings?

DumpSEQuential/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™ POWER'

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

no

no

no

no

no

no

no

no

nc

no

nc

Command word

'Wild cards1 in search string?

'Wild cards1 in replace string?

Selectable range?

Match in entire text?

Match in commands only?

Match exact variable names?

CHANGE

yes

yes

yes

yes

yes

yes

@

yes

no

yes

yes

no

no

Function: Define special one-key functions.

Feature SYSRES1" POWER

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?

KEY

no

no

yes

255

yes

yes

yes

REM

yes

yes

no

73

no

no

no

JUST A FEW OF THE FEATURES OF

SYSRES1"

• Fast up/down scrolling which works!

• Advanced repeat-key routine!

■ Re-define any or all keys as any keyword

(full or short form) or as any string up to 255

char actors long!

• Auto line numbering which can feed a string

of up to 127 characters as well!

• Extended DOS support (requires DOS 2A or

greater)!

• Never enter another file name! All file

com mands work from the directory!

• 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!

■ Renumber part of a program or even

change the order of lines!

•Over 700 FIND/CHANGE commands

including variable names ("AJ" will not

match "BA$"), pattern matching with

"wild-cards", and even commands to

remove spaces and REM's!

• Three TRACE modes including trace

variables!

• 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 mayreturn

it along wi:h any back-up disks (within 30

days) far a full refund. Your disks will be

erased and returned to you.

I Vkutri.- and Extensive Manual - only $95

(Please specify disk drive mode! 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 SYSRES"1. Don is now hard at work
producing versions of our STOCKFILE1" series of integrated INVENTORY CONTROL, POINT OF SALE, ORDER

CANADA ENTRY, and BILL OF MATERIALS packages for

Tel: (604) 984-0477 the PET/CBM™ computers. The best inventory control

#6, 144 West 15th St. system for the APPLE ][m will soon be available for the
North Vancouver, B.C. CBM™. See your local dealer for details!

Canada V7M 1R5 SYSRES" is a trademark of Solidus International Corp.
Jt (POWER™ is a trademark of Professional Software Inc.)

UNITED STATES
Tel: (206) 734-3744

#204,4202 Guide Meridian

Bellingham.WA
U.S.A. 98226

£ J SOLIDUS INTERNATIONAL CORPORATION
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THE ULTIMATE RESIDE NT PR OG RAM MAN IP ULATI ON SYST EM FOR PET ~/CBM m MICROCOMPUTERS 

f-------------~COMPAR E SPECIF ICATI ONSl SYSRES'" POW ER"" 

SO COMPLETE, 
EVEN THE BEST OF 
THE COMPETITION 
DOESN'T COMPARE! 

EXTENDED DOS SUPPORT 

flO (typo ' N' kt~lId ) 

< ( typt ' B' kty.,ou d) 
I (<<iglrW keybolld) 

ThcK ~om mlnds ml y b. UKd 
inl .. chlngl~ly. tG pelfor m 
the fol kl ""ng do. wpp::wt 
f..,ct io,"-> (fOf ' .... dg. ' uoe's) 

Co mmlnd 

o 
ON ., 
OV 
. 0 .c . , .s ., 
8 U: 
OL 

Ccmml nd , 
f 
APPEND 
AU TO 
BLOAD 
BRUN 
CHANG E 
CLOSE 
eMO 
DELETE 
DU"lP 
EXEC 
f iND 

GET 
<EY 
KEYS 
KI LL 
KILL' 
LIST 
LOAD 
MERCE 
MON 
Oto 

'"' RE NU MBER 

' "" SAVE 
SETO 
SETP 
TRACE 
VE RifY 
WHY 
WH Y? 

, 

DI,p l Y di sk U,Uus / .end comm l nd 
f «mu (~ .. d •• ) I n .... disk.lle 
f«c.lni tll ll lC disk.tIe 
VII;c,u e dilt.llc (coll.ctl 
Du;:Iicuc di ltuu 
Co;>y or «WI~uomlle di. file / s) ' 
Renl me fa • 
Xf l "h fole (s)' 
Lhtdi'."OfY· 
R ... tdl!.k drlve 
US! dilt filt Of BASIC proVl m ' 

EXTEND E D EDITOR 

f ..,c t ion 

Quick IGld fl om di sle 
Qukk 10ld f. om dl sle ... 11h lulo , un 
Append f, om disle 10 .nd of u .... nt prov"m 
Auto line nu mbe, ( lllo .... hud •• ) 

l Ol d mlC hirl. l.n, UI , e (binlry) fil. 
l Old . nd u.~U I. m lCh in. ling .... , . pr OVlf. 
ChlnSe ~'" •• n to "",the. ~l tl ... n 
00«: oro. Of III rd . 1 
SUOUlput 10 fife (deleS!»1 K nd ' READ Y.·) 
D. lu. l ' .In,t of linu fr om prccr , m 
Dump ,II "'lll ' n , I;abI .. to "'''en u f~ . 

Eu cul. l r ol _.I. k. ybc lld (omm,nd. 
Find OCC .. l n(; .1 of l p.n .. n 
Rud l . equcnl ill r~. lnto . d' l« 
Define, key u 1. spl:cill funClion 
T .. n key f..,cHClnl On 
Di .. bl. SYS II ES~ 

Diyble SYS R ES~ l nd ur.reserve mem « y 
Impro ... d BASIC LIST comm l nd 
De b ul u Ie dlsle cl'1 •• 

Mor, . fr om dl sle Into ~ .... . nl prop l m 
&' uk 10 ~"' .en t mu hiM Il nCUI,. monitor 
R.stor . prov "m lite, 'NEW. 
St rod prop l m 10 disk u tut fi l. 
Re .... mb ... III or pon of prov,m 
R ..... ' ..... nl P'OVl m, ',1>01' ' ' K, •• n gubll 
O. fl ul ts Ie disle drl •• , .110 ...... ph~. 
St l dl!.k dulce I. Il lDw, multiple dr ive. 
St l pr ln l ... elu nn. l, formll mode , Pl,lna 
St le , 1 1 of 3 U"./ lI t p modc .lt1d ... ud 
Compile ~loW l tn l I"" ccr l m ' ,lins l disie/ llpt 
Pr in t posl lion of lut .... or 
Uu Ii .... of b:Uk or error 
Stnd output Ie pr jnl.' 
Di'Piay ~"ren l •• " ion of SYSRES~ 

Number of ADDED commands 
Number of IMPROVED BASIC commands 
Number of DOS SUPPORT commands 
Approximate added syntax options 
Instruc tion manual length 
Instruct ion manual style 
Re-Ioactable? 
Use on more than one (any) PET/CBM'" 

Upgradable 

COMPAR E FEAT UR ESI 

Automatic pr inter output? 
Selectable ASC II conversion? 
List programs without loading them? 
Formatted progra m listings? 
Dump SEQuential/ RELative files? 

Edit dzta files? 
True program merge? 
Auto number wi th AUTO T EX T ? 
Load machine language programs? 
Auto-execut e machine language programs? 
Directory (menu) file commands? 

33 13 
7 none 
11 none 

1200 60 
86 pages 7S pages 

structur ed conversational 
yes no 
yes no 
yes no 

SYSRES '" PO WE R '" 

yes no 
yes no 
yes 00 

yes no 
yes no 
yes no 
yes no 
yes no 
yes no 
yes no 
yes no 

COMPA RE "EQ UIVA LE NT" F U NCT IO NSI 

F unction : ChOlnge occunnc es of one p Ol ttern t o Olnother. 

F COlturc SYSRES· POWE R" 

Comma nd word CHANGE @ 

IWild cards' in search string? yes yo> 
IW ild cardsl in replace string? yes no 
Selectable range? yes yo> 
Match in entire text? yes yes 
Match in com mands only? yes no 
Match exact variable names? yo> no 

F un c t ion: Defi ne spec iOlI one-kcy functions. 

F e iltla" c 

Com mand word 
Requires BAS IC program changes? 
Destroys var iables? 
Re--define any key? 
Maximum str ing length 
Quotes and carriage-return allowed 
Re-define any token key? 
Re tain user keys from program to program? 

SVSRES'" PO WER '" 

KEY REMI' 
no yo> 
no yes 

yes no 
2SS 73 
yo> no 
yo> no 
yo> no 

JUST A FEW OF TH E FEATURES OF 
SVS RES " 

• Fast up/ down scrolling which works! 
• Advanced repeat-key routine! 
• Re-definc any or all keys as any keyword 

(fu ll or short form ) or as any suing up to 2SS 
charactors long! 

• Auto line numbering which can feed.it string 
of up to 127 chuaclors ;u well! 

• Extended DOS support (requires DOS 2A or 
greater)! 

• Never enter another file nllme! All file 
commands work from the direGtory! 

• Supports multiple di~ drivesl 
• List BASIC programs, sequential and 

relative files without loading them into 
memory! 

• TR UE PROGRAM MERGE (overlay). 
Supports subroutine libraries! 

• load and run m')chine langu,)ge progr')ms 
with par')meter p.1Ssing! 

• Supports multiple printers! 
• Automatic printer output with paging plus 

form,)ued listings with full ASCII ,ode 
,onyersion in,ludl ng ,ursor ,ontrol ')nd 
spe,ial ,hanGlors for non-CBM'" printersl 

• Edit teICt files and assembler SOUf, e ,nde 
without leaying BASICI 

• Renumber part of a program or even 
change the order of lines! 

• Over 700 FIND/CHANGE commands 
in,luding yariable names ("AS" will not 
matGh "BAS" ), p,)ltern matching with 
"wl1d-cards", and even commands to 
remove spaces and REMis! 

• Three TRACE modes including trace 
Yariables! 

• Does not affect BASIC program operation I 
• One AUTO-BOOT DISKETTE works for 

ALL PET '" or CBM'" compu ters (BASIC 2.0 
or greater with at le ')$1 16k of RAM.). 
SYSRES" r..equires NO ROM SPACE or 
extra boards, so you can take it with you if 
you want to use another com puter. It may 
be put atlove the screen if you have RAM 
there. It boots automa tiully without 
distUfbing any program in RAM! 

• If, fM any reuon, 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 ret~ned to you. 

· Dl.kcuc .md Extensive ~'I ;mu~ l - \lnl \' $95 
(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 Leke i, and the r ights to SYSREsm. Don is now hard at work 
prodUCing verSions of our STOCKF ILE m series of integrated I NVENTORY CONTROL, POINT OF SALE, ORDER 

CANADA ENTRY, and BILL OF MATERIALS packages for 
Tel: (604) 984-0477 the PET/CBM m computers. The best inventory control 
116, 144 West 15th SI. system for the APPLE][ m will soon be ava ilable for the 
North Vancouver, B.C_ CBMm. See your local deal er fo r details! 
Canada V7M 1 R5 

SYS RES'" is Ol tu dem Olrk of Solidus Inter nOl tionOlI Corp. 
(POWER'" is a trademark of Professional Software In c,) 

UNITED STATES 
Tel: (206) 734-3744 
11204, 4202 Gu ide Meridian 
Bellingham, WA 
U.S .A. 98226 

SOLIDUS INTERNATIONAL CORPORATION 
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Brief Definitions

Some of the terms used in this article might be unfamiliar.

Here's a short description ofthe main ideas:

CODE — Refers to the statements, the lines, or the

entirety of a program, as in the phrase "there's an

error in your code at line 110." Also used as a verb, as

another word for programming: "I'm coding a

subroutine."

COMPILED LANGUAGE- Unlike BASIC (an

interpreted language) there are three steps to getting a

program to run when you're working with a compiled

language: 1. Write it. 2. Compile it. 3. Run it. After

you write the program, a separate program called a

compiler translates what you've written into a form of

machine language. This results in a program which can

then be executed (run).

Some examples of compiled languages are

FORTRAN, COBOL, and PL/I. The language the

program is written in (step I, above) is called the

source language and when you finish typing it you've

got not surprisingly, the source program. Step 2 is

where you instruct the compiler to "examine" and

transform the source program into an executable (it

can be executed) program called the object or target

program.

You can write, easily read, and easily modify

source programs, but you can't run them. Object

programs, on the odier hand, do run, but they are

difficult to read (they're not written in words like

PUT IF THEN DECLARE, but rather in machine or

assembly language.)

INTERPRETED LANGUAGE - Step 2 (above) does

not take place in an interpreted language. There are

only two steps to writing an interpreted language

program (BASIC is an example): 1. Write it. 2. RUN

it. However, while the program is RUNning, a sepa

rate program in the computer is "interpreting" the

meaning of words like PRINT and INPUT. In other

words, the computer slows down somewhat while the

interpreter decides what PRINT means and just what

kind of PRINT is involved {to the screen, the printer,

a disk file?). Then the interpreter sets up pointers

and flags and variables and momentarily sends control

to the machine language subroutine (in a library of

such subroutines) which can do a PRINT.

All of this translating and interpreting is going

on during the RUN of the program. It's obvious why

interpreted programs tend to RUN more slowly than

compiled programs. On the other hand, because you

can write it/RUN it, it is easier to test parts of a pro

gram immediately and make the necessary changes to

the program itself. Debugging is easier simply because

the program you write is the same program that you

will RUN.

PARAMETER PASSING -This generally refers to

the ways that variables are made available to several

programs at once, (or, if the Variables are local, to

several parts of the same program at once). For

example, if the variable CASH "holds" 15.98, we

might want to "pass" that value (1 5.98, the parameter)

to another program. Some computers will cancel all

variables when a new program is LOADed into RAM

memory. How can the 15.98 be "passed" to the new

program?

Likewise, if variables are local, the value of CASH

will be different in subroutines from what is in the

main body of the program unless 15.98 is "passed" to

the subroutines.

Passing parameters is handled in different ways

depending on which computer or language is being

used. Compiled languages often allow you to put the

variables in parentheses on the same line as a CALL

to or RETURN from a subroutine. The example

CALL SUB3 (CASH, TOTAL) passes the values of

CASH and TOTAL to the subroutine SUB3. It can

later pass variables back to the main routine in the

same way, using parameters (also called argument*).

PL/I — A "high level" language (as opposed to lower

level, closer to machine language) which combines

attributes of FORTRAN and COBOL.

DUMMY ARGUMENTS - Parameters which have

no effect other than to take up some necessary space.

An example is the FRE(I) statement in Microsoft

BASIC where the value within the parentheses can

be anything. It's just there because the computer will

not recognize FRE().

NESTING- When something is contained by some

thing else. FOR 1= 1 TO 10: FORJ= 1 TO 2: NEXT

J: NEXT I. ThisJ loop is said to be nested within the

I loop.

STACK - The computer must be able to remember

"return addresses." 100 GOSUB 500 will turn over

control to whatever is on line 500. hut eventually

there will be a RETURN. So, before GOSUBbing,

the '"address" to RETURN to is put on the computer's

stack and later pulled off the stack by RETURN.

There is a limit to how many return addresses can be

pushed on the stack. This is normally no problem

since most subroutines go right back via RF.'I URN,

relieving the stack of the address number. Recursive,
self-calling subroutines, however, aren't RETURNing.

It's GOSUB-GOSUB-GOSUB, etc. Unless the recur

sion is carefully managed, the stack could quickly fill

with return addresses and is then said to overflow.
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Epson-PET/CBM Graphic ROM Pack

For PET/CBM Owners Who Want:

Complete Program Listing Printouts

Complete Screen Graphic Printouts

Graphic Printouts From Programs

on your Epson Printer

Order the Skyles Electric Works EPSON-PET GRAPHIC ROM Package. The ROM when installed in an EPSON MX80, MX80FT,
or MX1OO with Graftrax Plus printer will reproduce most of the PET/CBM graphics characters. Most importantly
when using the accompanying high speed machine language program, the Epson-PET Graphic ROM pack gives a

complete program listing with all screen controls shown (cursor, home, clear, etc.). This high speed machine
language program for program listing, screen image printout (screen dumps) and BASIC program controlled
printing (i.e. PRINT ) automatically translates the PET-ASCII characters to the EPSON-GRAPHIC ROM characters. A

BASIC sample program and PRINT subroutine, that may be incorporated into any existing BASIC program, completes

this "complete solution" package.

EPSON MODEL

MX7O
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MX80FT
MX80 Graftrax
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MX80 Graftrax Plus
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The Epson-PET Graphics ROM Pack has been designed to furnish you with PET/CBM graphics printing in the easiest
way possible. This is done by furnishing a high speed machine language program that is "hidden" at the top of
your PET/CBM memory.

The machine language program serves 3 major functions.

1: Translates PET-ASCII code to ASCII code for program listing.

2: Translates screen code to ASCII code for screen image printouts.

3: Translates PET-ASCII code strings to ASCII strings for normal program printout. This feature may also be
used for making ASCII files for your disk or tape recorder.

INSTALLATION: Installs Into your Epson printer

PRICE: Epson-PET Graphics ROM Pack EPG80, EPG81, EPG8F $75.00

Please specify your Epson printer model type and and serial number when ordering.
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CALIFORNIA ORDERS PLEASE CALL (415) 965-1735

— 231 E South Whisman Road

Skylcs Electric Works Mountain view, ca 94041
(415)965-1735
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CALL MOVE (N-1,6-F-T,T + 0);

END MOVE;

The BASK! program has arrays for variables

N, F, and T. Variable G serves as the index to the

arrays. G represents the number of nested

GOSUBs. The subroutine increments G on each

entry and decrements it on each return, thereby

keeping count of iis own generation number.

Arguments are passed to the next generation by

putting values into the arrays at <G+ ]) before each

GOSUB. The variable G is always the current

subscript for any generation of the subroutine.

This method of using- arrays requires that you

know beforehand what the maximum nesting

depth will be in order to dimension the arrays.

This number is a function of the problem, but may

be limited by the BASIC interpreter.

Solving 21 Disks Would Take More Than Eight Days

The program runs in less than 2K. The internal

stack size of my PET restricts the number of disks

to 21. When I try to run more than 2 I I get an

"OUT OF MEMORY" message. Your system may

allow more or less, but don't expect to run this

many disks to completion. The time required to

complete 21 disks (at a rate of approximately three

moves per second) will be more than eight days,

and one more disk would double that.

The BASIG program here shows the moves to

be made, along with a plot of the nesting level

made down the left side ofthe screen. Each increase

in the length of the plotted line indicates a GOSUB.

Each decrease in length indicates a RE'FURN. You

can see a more detailed view of the process by

replacing the plot with a printout of the current

arrav variables.

39 N(G+1)=N(G)-1

40 F(G + 1)=6-F(G)-T(G)
41 T(F+1)=T(F)

42 GOSUB 31

43 G=G-1

44 PRINT LEFT$(P$,G)

4 5 RETURN

Program 2. Atari Version

11 DIM N<22>,F<22>,T(22>,P$<20)
12 P$=" h 1 + 1-—u

13 ? UH DISKS (1 TO 21 >llj: INPUT T=NU>=T

14 IF T<1 OR T>21 THEN 13
15 F(1M

16 T( 1 >=3

17 GOSUB 31

13 END

31 G=G+1

32 IF G THEN ? P*Ci,G)
33 IF N(G>=0 TrEN 43
34 WCG+l)=rKG>-l

35 F(G+1)=RG>

36 T( G+1 >=b-F< G ;-T< G)

37 GOSUB 31

38 ? /'DISK #";NCG>;" FROM "jFCG);11 TO "
;T(G>

39 rKG+l>=NO:>-l

4S FCG+D=6~RG>-T<G)
41 T(G+1)=TCG)
42 GOSUB 31

43 OG-1
44 IF G Tr£N ? P$<1,G>

45 RETURN

Program 1. Microsoft Version

10 REM TOWERS OF BRAHMA (RECURSIVE)

11 DIM N(22),F(22),T(22)

12 P$ = " + + + +—"

13 INPUT"N DISKS (1 TO 21) " ;N(1)

14 IFN(1)<1 OR N(l)>22 THEN 13

15 F(l)=l

16 T(l)=3

17 GOSUB 31

18 END :::::::::::::::::::::::

31 G=G+1

32 PRINT LEFT$(P$,G)

33 IF N(G)=0 THEN 43

34 N(G+1)=N(G)-1

35 F(F+1)=F(F)

36 T(G+1)=6-F(G)-T(G)

37 GOSUB 31

38 PRINT TAB(19)"DISK#"N(G)"FR0M"F(

G)"T0"T(G)

MEMOREX
FLEXIBLE DISCS
WE WILL NOT BE UNDER-

SOLDtl 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

(800) 592-5935 or

(805) 543-1037
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CALL MOVE (N-I ,6-F-T,T+ 0); 
END MOVE; 
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Arg ume nts a rc passecilo th e ne xt gene ratio n by 
pUlling va lues into the arrays at (C + I) be fore each 
COSUB. The variable C is always the currelll 
subsc ript fa r an y generatio n o f the subroutine. 

T hi s method o f using a rrays requires tha t yo u 
know be fo re hand whallhc m ax imulll nestin g 
de pth will be in o rde r to dime nsion the a rrays. 
This number is a functi on o f the proble m. but niay 
be limited by the BASIC illlerprete r. 

Solving 21 Disks Would Take More Than Eight Days 
T he prog ram runs in less than 2 K. The illlernal 
Slac k size or Ill" PE-r res tricts th e number of disks 
LO 2 1. When I iry LO run more than 2 1 I ge t a n 
"OUT O F MEMORY" message. Your sys tem ma y 
all uw more or less. but don't ex pect to I'LIn this 
ma ny di sks to completio n. T he time required LO 

complete 2 1 d isks (a t a rate o f approximately three 
moves pe r second) will be more than e ight da ys, 
and one more d isk would double thaI. 

T he BAS IC program he re shows the moves LO 

be made . alo ng with a plo t o f the nesting level 
made down the left side of the screen. Each increase 
in the le ngth or the plolled line indicates a COSUB . 
Each d ec rease in length indica tes a RET URN . You 
can see a mo re d etailed view o f the process by 
re placing the plo t with a printout o f the currelll 
array variables. 

Program I. Microsoft Version 

10 REM TOWERS OF BRAHMA (RECURSIVE) 
11 DIM N(22) ,F( 22) ,T(2 2) 
12 p$="----+----+----+----+--" 
13 INPUT"N DISKS (1 TO 21) ";N(l) 
14 IFN(l) <l OR N(1»22 THEN 13 
15 F(l)=l 
16 T(1 ) =3 
17 GOSUB 31 
18 END ::: : ::::: :: :::::::::::: 
31 G=G+1 
32 PRINT LEFT$ (P$,G) 
33 IF N(G)=0 THEN 43 
34 N(G +1)=N (G) -1 
35 F(F+1)=F(F) 
36 T( G+1)=6-F( G) -T (G) 
37 GOSUB 31 
38 PRINT TAB(19)"DISK#"N(G) "FROM"F( 

G) "T O"T(G) 

39 N(G+1) =N(G) - 1 
40 F(G+1)=6-F (G) -T(G) 
4 1 T (F+ 1) =T (F) 
42 GOSUB 31 
43 G=G -1 
44 PRINT LEFT$(P$,G) 
45 RETURN 

Program 2. Atari Version 

11 DIM t-K22),F(22), T(22 ),P$( 20) 
12 P$="----I I ___ + __ -+ ___ U 

13 '7' UN DISKS ( 1 TO 21)" ; 'IWUT T ' N< 1 )=T 

14 IF T < 1 OR T>21 TI£H 13 
15 F< 1 )=1 
16 T< 1 )=3 
17 GOSUB 31 
19 00 
31 G=G+l 
32 IF G THEll "1 F1''( L G) 
33 IF t·j(G )=0 H£H 43 
34 t'K G+l )=WG )-1 
35 F(G+l )=F(G ) 
36 T<G+l )=6-F(GH( G) 
T? ITISU8 31 
3S? ,"DISk: #" ;t·K G);" FRot"1 "; F( G); " TO " 
;T( G) 
39 t·l(G+ 1 )=t¥ G H 
4tJ F( G+l :0=6-F( G)-T(G) 
41 T<G+l )=T(G) 
42 GOSUE: 31 
43 G=G-l 
44 IF G H£N ? F1< LG ) 
45 RETURN 

n.JtXlBU DISCS 
WE WILL NOT BE UNDER· 
SOIDII Cali Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and c.o.O:s 
accepted 

PACIFIC 
EXCHANGES 
100 Foothill Blvd . 
San Luis Obispo. CA 
9340 1. In Cal. call 
(800) 592·5935 or 
(805) 543· 1037 
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ATARI (tm) GRAPHICS AND SOUND MADE EASY!

SANTA CRUZ EDUCATIONAL SOFTWARE HAS WRITTEN A SERIES OF AFFORDABLE PROGRAMS THAT DEMONSTRATES MANY OF THE

SPECIAL "TRICKS" THAT ONLY THE ATARI 400/800 COMPUTER IS CAPABLE OF DOING. WE OFFER EVERYTHING FROM A PROGRAM

THAT DOES FANTASTIC HIGH RESOLUTION GRAPHICS TO ONE THAT ACTUALLY DIALS YOUR PHONE

MASTER MEMORY MAP(tm) - This is really Hie key to us

ing the ATARI'S capabilities. We start out by explaining

how to PEEK and POKE values into memory so that even

new programmers can use this. Then: we give you over 15

pages of the memory locations that are the most useful. The

information is condensed from both the ATAR! 'S Operaling

System Manual and various articles and programs. It is. of

course, useful even lor experienced programmers as a

reference. Also, we highly suggest thai dealers offer this

Memory Map to customers who request to be told how to

use the power of the machine. We guarantee it will answer

many of the questions you have about the machine.

$6.95

TRICKY TUTORIALS(tm)

#1: DISPLAY LISTS - This program teaches you how to

alter Ihe program in Ihe ATARI that controls the formal of

the screen. For example: when you say graphics S the

machine responds with a large graphics 8 area at the lop of

the screen and a small text area at the bottom. Now. you

will be able to mix the various modes on the screen at the

same time. Just think how nice your programs could look

with a mix of large and small text, and bolh high and low

resolution graphics, this program has many examples plus

does all of the difficult calculations! $19,95

#2: HDRIZONTAL/VERITCAL SCROLLING - The inform

ation you put on Ihe screen, either graphics or text, can be

moved up. down or sideways. This can make some nice ef-

lects. You could move only ihe text on the bottom half of the

screen or perhaps create a map and then move smoothly

over it by using the joystick $19.95

#3: PAGE FLIPPING - Normally you have to redraw the

screen every lime you change the picture or text. Now you

can learn how to have the computer draw the next page you

want to see while you are still looking at Ihe previous page,

then Hip 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 the picture, you

could flip between many pages, thus allowing animation or

other special effects wilh your text. $19.95

#4: BASICS OF ANIMATION - Shows you how lo animate

simple shapes using Ihe PRINT and PLOT commands, and

also has nice little PLAYER/MISSILE Graphics demo lo

learn. This would be an excellent way to star! making your

programs come alive on Ihe screen. Recommended for new

owners $19.95

#5: PLAYER: MISSILE GRAPHICS - Learn lo write your

own animated games and business applications! The
Tutorial begins with many small examples thai 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

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. (ill. polygon, line, help. etc. 3 colors in graphics 8

with instant text!'! Create colorful business charts or

beautiful drawings and then save or retrieve them from

disk in 5 SECONDS. YES. it's that fasl. Needs all 48K.

disk, and costs $19.95

MINI-WORD PROCESSOH - This is for those of you who

have a printer, but don't want to spend $100 or more for a

fancy word processor. II is suitable for simple editing of

lext, accepts most control characters tor your printer, and

text is stored on disk lor easy retrieval Holds 2'/i typed

pages at a time. Requires 32K. disk or tape. $19.95

BOB'S BUSINESS — 14 small business type programs lor

home or olfice. all chosen Irom a nice menu. Supports

printed output. 169 sectors of output require I6K tape or
32K disk 514.95

KID'S #1 - Includes the lollowing: 1) TREASURE -

search lor the lost treasure while trying to keep Irom tailing

into Ihe sea Nice graphics il you lind it1: 2)0IALOGUE —

talk back to the computer about tour subjects: 3} MATH

QUIZ - Nice musical and graphical rewards for good

scores. Parents input Ihe level ol difficulty

KID'S 92 — A spelling quiz, a "scrabble" type game, and

a version ol Touch with the computer giving all Ihe direc

tions1 Both Kid's programs require 16K tape or 24K disk

and cost $14.95 each

MINI-DATABASE/DIALER - This unique new program

stores and edils up to 8 lines ol information such as name,

address, and phone numbers, or messages, inventories or

anything you want. It has Ihe usual sort, search, and print

options, but it also has an unusual feature It your files in

clude phone numbers and you have a touch-tone phone.

Ihe program will DIAL THE PHONE NUMBERS FOR YOU'

This is perfec! for those who make a lot of calls like

salesmen, teens, or those trying to get through to busy

numbers (acts as an auto-rediaier). It is also a lot of fun to

use. Requires 16K cassette or 24K disk and costs $24.95

FONETONE - For Ihose who only want to slore name and

phone numbers and have the dialer feature as above, we

offer this reduced version. Same memory requirements.

but only costs $14.95. Don't forget you must have a touch-

tone phone.

PLAYER PIANO - Turns your keyboard into a mini-piano

and more. Multiple menu options provide the ability to

create your own songs, save or load data fifes using

cassette or diskette, fix or change any ol 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 type You don "t have to be a musi

cian lo enjoy Ihis educational and entertaining program.

Requires 24K cassette or 32K disk. S14.95

BOWLERS DATABASE - Provides Ihe league bowler with

the ability to record and retrieve bowling scores providing

permanent records. The data may then be analyzed by the

program and displayed or printed in summary or detail

form. Daia 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, current average, and more

The program listing and documentation provided are a

tutorial on ATARI basic and record keeeping. Requires 16K

for cassette or 24K for disk. $14.95

M: DISK UTILITIES TUTORIAL - 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 on the 810

(Autorun.sys). Requires 32K of memory and costs only
$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 Ihe menu of sound ef-

lects a needed reference that can be used whenever you

are in the need of a special sound lor your programs.

Everyone will learn something new! Written by Jerrv
While $19.95

SEE YOUR LOCAL DEALER

OR

ORDER FROM:

SANTA CRUZ EDUCATIONAL SOFTWARE

5425 Jigger Dr., Soquef, CA 95073

C.O.D. Orders call (408) 476-4901

'Include $3.00 postage (SI.00 for Memory Map)

"In California, include 6.5% tax

Visa and MasterCard Accepted
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Tutorial begins with many small examples that complement 
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memory for cassette orders and 24K for disk. 
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to 6 in a notebook cost only 599.95, a $30 
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text , accepts most COnlrot characters lor your printer. and 
lext is stored on disk for easy retrievat . HOlds 21h typed 
pages at a time. Requires 32K, disk or tape. $19.95 

BOB 'S BUSINESS - t<l small business type programs tor 
home or ollice. all chosen from a nice menu . Supports 
printed oulpul . 169 sectors 01 output require 16K lape. or 
32K disk . $14.95 

KID 'S ' 1 - Includes lhe following: I) TREASURE - ~ 
search for lhe 10sl1feasure while trying to keep trom tail ing ~ 
into lhe sea . Nice graphics if you li nd it! ; 2)DIALOGUE - DlI 

talk back to the computer about tour subjects ; 3) MATH ; 
QUIZ - Nice musical and graphical rewards lor good • 
scores . Parents input Ihe level 01 difticully . ~ 
KID 'S 12 - A spelling quiz . a " scrabble",ype game. and 
a version 01 Touch wilh Ille computer giving all the direc· 
tlons! Both Kid 's programs require t6K tape or 2<1K disk 
and cost $14.95 each. 

n 
~ 
-< 
-< 
S 
5l 
or 

" • MINI·DATABASE/ DIALER - This unique new program 
stores and edits up to 8 lines 01 intormation such as name. t' 
address, and phone numbers. or messages. inventories or ;
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Friends Of The Turtle
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Associate Editor

A Fractal Of My Former Self...

As I was going to St. Ives,

I met a man with seven wives.

Each wile carried seven sacks;

And in each sack was seven cats;

And with each cat was seven kils.

Kits, cats, sacks, and wives,

How many were going to St. Ives?

It'you remember this puzzle from your childhood

you probably remember that the answer is one.

Well, that may not be very exciting; but suppose

you are walking to St. Ives and you want to know

how far it is from some other location — Here, for

example. The first thing we might do is look al a

map.

From the map we see that St. Ives and Here

are both coast towns located near bays. In between,

(he coast juts out to sea.

Figure 1.

HERE 5T .
IUE5

How long is the coastline between the towns of

Here and St. Ives? If we set a pair of dividers to

span the distance between the two towns we get

one measurement. This distance is one kilometer.

Figure 2.

But this path doesn't lake us along the coast. If

we set our dividers to measure in units of 1/3 of a

kilometer, we can trace a path which more closely

follows the coastline.

Figure 3.

By counting each 1/3 kilometer increment we

can see that this path is 4/3 kilometer in length.

Next, let's set the dividers to 1/9 of a kilometer and

measure the distance again.

Figure 4.

-

A
■" i

HERE

\

I1 \

5T .

IUE5

This looks more like the actual coastline and

gives us a distance of 16/9 kilometers. Since we

replaced each straight line in Figure 3 with a replica

of Figure 3, we can see that the length of the coast

in Figure -1 can be written as 4/3 * 4/3.

Now let's set the dividers to 1/27 of a kilometer

and measure again.
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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 I 6. Available for the ATARI & APPLE II.

ATARI 16K(cass.) $20.00

ATARI 24K (disk) S25.OO

Requires ATARI BASIC cartridge

APPLE II (disk) DOS 3.2/3.3 $25.00

Requires Applesoft Basic in ROM.

Ask for it at your local computer store.

or order direct:

<3rr 1 M C O I O
!• n. C, 4j, 1. O«

P.O. Box 147

Garden City. Ml 48135

(313)595-4722

^^

Please add:

$1.30 shipping handling

51.50 C.O.D.

WRITE FOR FREE CATALOG

DEALER INQUIRIES WELCOME
J

MICROMATH

revolutionizes the

teaching of math!

MicroMalh is Ihe only full, one-semester course

of its kind in North America and is highly praised by

instructors who use it.

Grade 8 to College Level

MicroMath is a complete review mathematics

;ourse which will be of value to students from Grade 8

to college level.

93 Lessons, 16 Tests, 150 Page Workbook

Students can choose from 93 separate lessons

each with crelest and lesson) and work comfortably

at their own speed, wilh peers or individually. Eacfi

unit fias its own post-tesi and the entire package is

supplemented with a 150 page workbook.

Runs on COMMODORE PET 16K and APPLE II 4

Versions are available for all DOS formats.

S500 for Complete Package

A demonstration disk, consisiing of 8 samole

lessons and 2 tests, is available for only S25 (refun.

dable upon purchase of complete package

For more information:

Write- Mr. £.H. Bangay

SHERIDAN COLLEGE

Trafalgar Road

Oakville, Ontario

Canada L6H 2L1

or Call <416) 845-9430

LOGO
©M.I.T.

Krell's LOGO for APPLE II*
Includes: our new low price and
1. Two copies ot Krell's LOGO for Apple II*

2. A UTILITY disk containing M.l.T.'s extremely valuable dem
onstration 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 lor 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 lor intermediate and advanced

users of LOGO.

6. THE ALICE IN LOGQLAND 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 for 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 S3D 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

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 S.A.T. SERIES PERFORMANCE SHOW

A MEAN TOTAL INCREASE OF 70 POINTS IN STUDENTS' SCORES.

GRADUATE RECORD EXAM Series — Educator Edition includes

28 programs covering Vocabulary, Word Relationships, Reading

Comprehension, Sentence Completion, Mathematics, Analytical

Reasoning, and Logical Diagrams. S289.95

Micro-Deutsch
MICRO-DBJTSCH 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 far 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

in graphic form. This game is suitable for children. Players

may select difficulty levels challenging to the most skilled

adults. " Both Games S49.95

Krell Software Corp.

"The State of the Art in Educational Computing"
1320 STONY BROOK ROAO ' STONY BROOK NY 11790 ' rrjT6) 7'.,I ■ji.l'i

Kiell S.ihuar.- Corp ha, no offidal lm with ihr Collar f nlidmp I

ihf hducdlicirw] Teslini] SeiviCF Krrtl b. hoUttVfl, a supplin u( ptiid

N.Y S residents arid sill's

ati
Board

ro Ihp F. T S

PROGRAMS AVAILABLF IOK THt. 1KSH0. APPI.I II. PF.T & ATARI

' Trademarki cif Apple t,.mp ("orj> . Tdndy Corp . (_ummi>d.iri> Cotp . Alan ( orp

G THE =:I 
1- BIG MATH 

ATTACK'" 

b--

Challenging new malh program . 

G-
Sharpen your skills by entering the correct answer 
before the equation ' lands' on your city! Provides 
hours of educational entertain mcnl 

Features: 
• Full color 
• High resolution g raphics 
• Animation 
• Sound 
• Four math functions (+. ', x ..... ) 
• Two levels for each function 

Recommended for grades 1·6. Available fo r the AT ARt [, APPLE II. 
ATARI 16K (cass.) . S20.00 
ATARI 24K (disk) 525.00 

Requires AlARl BASIC cartridge 
APPLE II (disk) DOS 3.2/ 3.3 
Requires Apptesoft Basic in ROM. 

s25.00 

Ask for it at your local computer store. 

or o rder direct: 

)\:H.E.S.I.S. Please add: 
S 1.50 shipping handling 
51.50 Co.D P.O. Box 147 

Garden City. MJ 48135 
13131595·4722 

WRITE FOR FREE CATALOG 
DEALER INQUIRIES WElCO"'\E 

.. 
fa 
E 
o 
l-
t) .-

MICROMATH 
revolutionizes the 
teaching of math! 

MlcroMalh Is t!'le only lull, one-semester COurse 
01 ils k ind In North Amer iC.l iU1<I Is h ighly praise<! by 
instructors who use it. 

Grade 8 10 College l e vel 
MlcfoMalh Is a comple te review mathemallcs 

course which will be 01 va lue \0 students Irom Grade 8 
\0 college level. 

93 Lessons, 16 Tests, I SO Page Workbook 
Students can choose from 93 separate lessons 

(each wllh pre·lest and lesson) and work comfortably 
at Ihelr own speed, wilh peers or Individually. Each 
unU has Its own poSHest and tho ent i re package Is 
supplementltd w l lh a 150 page workbook. 

Run s on COMMODORE PET 16K and APPLE II + 
Vers ions ate available lor all DOS formalS. 

$500 lor Complete Package 
A demonstration disk, consis ting 01 8 sam:;.la 

lessons and 2 tests, Is available 'or only $25 Irelun. 
oable upon purc hase o. comp.e.e package). 

For more Information: 
Wrife · Mr. E.H. &lngllr 
..,. ... SHERIDAN COLLEGE 
~ Tra'algar Road 

Oakville. Ontario 
Canada L6H 2L 1 

or Call· (4'6J 845-9.130 

LOGO 
© M.I.T. - Krell's LuuO for APPLE 11* 

Inclu·des: our new low price and 
I . Two copies 01 Krell 's lOGO lor Apple II" 
2. A UTILITY disk containing M.I.T. ·s exlremely valuable dem
onstration material, a series 01 pre-defined shapes which may be 
subsmuted for Ihe lOGO TURTLE. and Krell's timesaving library 
of pre-defined procedures . 0 

3. ALICE IN lOGOLAND, a twenty program tutorial series lor 
intermediate and experienced programmers new to the lOGO 
language. 
4. The technical manual lOGO for Apple II· by H. Abelson & 
l. Klotz . This is the official technical manual issued by M.I.T . 
5. lOGD FDR THE APPLE II· by Harold Abelson. By1e Books . A 
complete instructional manual for intermediate and advanced 
use" of lDGO. 
6. THE ALICE IN lOGDLAND PRIMER. a step by step. lavishly 
illustrated introduction to lOGO for those who are new to both 
programming and to lDGD. lavailable in May and sent free to 
all purchase" 01 Krell's lOGO lor Apple 11") . 
7. A comprehensive wall chart that portrays. explains and graph
ically illustrates the LOGO commands in action . 
B. A one-year·s Iree subscriplion to the lOGD & EDUCATIDNAl 
CDMPUTING NEWSlmER. (Regutarty $3D.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 

College BoaI'd SAT- Pl'ep Series 
TRS-BD, APPLE. PET, ATARI, CP/M. PDP-II Based on past 
exams. presents material on the same level of difficulty and in 
the same form used in the S.A.T. 
SAT.. P.S.A.T., N.M.S.D.T. - Educator Edition set includes 
25 programs covering Vocabulary. Word Relationships, Reading 
comprehension, Sentence Completion, and Mathematics . S229.95 
INDEPENDENT TESTS OF SA T. SERIES PERFORMANCE SHOW 
A MEAN TOTAL INCREASE OF 70 POINTS IN STUOENTS' SCORES. 
GRAOUATE RECORO EXAM Series - Educator Edition includes 
2B programs covering Vocabulary, Word Relationships . Reading 
Comprehension, Sentence Completion. Mathematics . Analytical 
Reasoning. and logical Diagrams . S289.95 

Micl'o-Deutsch 
MICRO-OEUTSCH set includes 24 grammar lessons. covenng 
all materials of an introductory German course , Four test unrts 
also included . Grammar lessons use substitution transform
ation drills . item ordering . translations and verb drills , Orill 
vocabulary based on frequency tists . SUitable lor use with 
any high school or college textbook . Extensively "eld tested 
at SUNY . Stony Brook . APPLE· . PET' . S179 .95 0 

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 underlymg . ' laws of 
Nature " that have produced this evidence Players propose 
experiments to determine if new data conform to the . 'laws 
01 Natur. · FUll GRAPHICS NEWTON - presents all data 
In graphic form, This game IS suitable lor children , Players 
may select dilliculty levels challengmg to the most skilled 
adults . Both Games S49 95 

Kl'ell Software COl'p . -"The S ta te of the Art in Edu ca tio na l Com put ing " 
1320 STONY BROOK ROAD I STONY BROOK NY 11790 ' l~ 161 7~1~139 

10("'11 So",," .. , .. Cm ... h .. ~ .... u ffic-, .. I . i ....... ·;'h Ih~ ColI"'J" I-nll .. ", ~ F,1 .. ,n;n .. " un 
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Figure 5.

differences between these two languages.)

Apple LOGO Atari PILOT

i ('

HERE

'■—■"•—■■ ■—■"•-

IUE5

This brings us even closer to the coastline and

gives us a distance of 4/3 * 4/3 * 4/3 or 64/27 kilo

meters — more than twice our original estimate.

By now it should be obvious that each time we

reduce the setting of our dividers by 1/3, the path
length increases by a factor of 4/3. If we were to

walk along the coast by following every nook and

cranny, the distance would be 4/3 * 4/3 * 4/3 * 4/3 *

4/3,... etc. In other words, the length is infinite.

The reason for this is that each part of the

coastline is an infinite set of replicas of the overall

shape shown in Figure 3: If you were to look at a

high magnification view of the coastline it would be

just as bumpy as a lower magnification view.

Real coastlines don't have infinite lengths, of

course, but our imaginary coastline does because it

is made from a type of self-similar curve called a

[racial. Mathematical expressions of this type have

been known for some time but were not studied

much because mathematicians thought their prop

erties were too strange. For an insight into just how

strange these functions are, you might want to look

at the book Fractals: Form, Chance, and Dimension by

Benoit Mandelbrot (Freeman 1977). This book

discusses the properties of curves such as the one I

chose for the imaginary coastline. This function is

called a Triadic Koch curve and was discovered by

von Koch in the early 1900*s.

Mandelbrot's book provides an interesting

glimpse of this strange mathematical world, but is

quite frustrating in that he doesn't show the reader

how to express these curves so that a computer

could draw them.

Have you guessed that the turtle might hold

the key to drawing fractals?

First, lets look at Figure 3, since this is the

basic building block from which all the other curves

are made. A procedure for creating this figure is

shown below in both Apple LOGO and Atari

PILOT. (This also lets you see the similarities and

TOFO :SIZE

FORWARD :SIZE

LEFT 60

FORWARD :SIZE

RIGHT 120

FORWARD :SIZE

LEFT 60

FORWARD :SIZE

END

*F0

GR: DRAW#A

GR: TURN-60

GR: DRAW#A

GR: TURN 120

GR: DRAW#A

GR: TURN-60

GR: DRAW#A

E:

If you move the turtle to the left edge of the

screen and turn it to face right, then, by using the

procedure F0, a replica of the curve in Figure 3

should appear on your display. For a line length of

81 units (a good size for Apple LOGO) you would

type F0 81. In Atari PILOT you might want to use

a line length of 54 units (because of screen resolu

tion differences between the Atari and Apple

graphics). To do this, just type:

C: #A = 54

U: *F0

and you should see a curve similar to that in

Figure 3.

Now, what about Figure 4? In our coastline,

each straight line section is replaced with a copy of

Figure 3 which has been reduced by one-third.

Let's call the procedure to do this Fl.

Apple LOGO Atari PILOT

TOF1 :SIZE

F0 :SIZE/3

LEFT 60

F0 :SIZE/3

RIGHT 120

F0 :SIZE/3

LEFT 60

F0 :SIZE/3

END

*F1

U: *F0

GR: TURN-60

U: *F0

GR: TURN 120

U: *F0

GR: TURN-60

U: *F0

E:

Suppose we next want to draw the next level

of this curve. All we need to do is create a copy of

Fl (called F2) in which references to F0 are replaced

by references to Fl. Each time this procedure is

used it will use Fl which will use F0. Ii you follow

this process a few more times, you might make a

procedure called F20 which uses Fl9, and so on.

How far do we need to go? If our original

curve (Figure 3) used a line length of 27, for exam-

pie, then each line should be 9 units long for Fl ,3

units long for F2 and 1 unit long for F3. Since the

display can't show lines less than 1 dot long, it

hardly makes sense for use to try to make this

curve with any finer resolution.

In a future column we will show how LOGO

lets you create these curves with just one procedure.

Meanwhile, you can test your abilities by using a

different figure as a starting pattern:
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This brings us even closer lO the coastline and 
gives us a distance of 4/3 * 4/3 * 4/3 o r 64/27 kil o
meters - mOre than twice o ur original estimate. 

By now it shou ld be obvious that each time we 
reduce the selling of our dividers by 1/3, the path 
length Increases by a faclOr of 4/3. I r we were to 
wa lk along the coast by fo llowing eve ry nook and 
cran ny, the distance wou ld be 4/3 * 4/3 ':' 4/3 ':' 4/3 ':' 
4/3, ... etc. In other words, the length is infinite. 

The reason ror this is that each pan of the 
coasLiine is an infin ite set of replicas or the overall 
shape shown in Figu re 3, I I' you were to look at a 
high magnification view or the coastline it would be 
just as bumpy as a lower magnification view. 

Real coasLiines don 't have infin ite lengths, of 
course , but o ur imagin ary coastline does because it 
is made from a type of self-similar cu rve called a 
fractal. Mathematical express ions of this type have 
bee n kn own for some l im e but were not studi ed 
much because mathematicians thought their prop
erties were too stra nge. For an ins ig ht into just how 
strange these rUTlClio ll S arc, you migh t wanllo look 
at the book Frartals: Fonll , Chance, and Dimension by 
Benoit Mandelbrot (Freeman 1977). This book 
disc usses the properties of cu rves such as the one I 
chose for the imaginary coastline. T his funClion is 
ca lled a Triad ic Koch cu rve and was discovered by 
von Koch in the ea rl y 1900's. 

Mandelbrot's book provides an interesting 
glimpse or this strange mathematica l world , but is 
qu ite fru strating in that he doesn't show the reader 
how lo express these curves so that a computer 
could draw thenl. 

Have you guessed that the llInle might hold 
the key lo drawing fractal s? 

First. let's look at Figure 3, since thi s is the 
basic bui lding block from which all the other curves 
are made. A procedure for creating this figure is 
shown be low in both Apple LOGO and Atari 
PILOT. (This also lets you see the similarities and 

differences between these two languages.) 

Apple LOGO Atari PILOT 

TOFO ,SIZE 
FORWARD ,SIZE 
LEIT60 
FORWARD ,SIZE 
RIGHT 120 
FORWARD ,SIZE 
LEIT60 
FORWARD ,SIZE 
END 

' FO 
GR, DRAW # A 
GR, TURN-60 
GR, DRAW #A 
GR, TURN 120 
GR, DRAW #A 
GR, TURN-60 
GR, DRAW # A 
E, 

If you move the tunle to the left edge of the 
screen and turn ItlO face n ght, then, by using the 
procedure 1'0, a replICa of the curve in Figure 3 
should appea r onyOl~r display. For a line length of 
8 1 Ulllts (a good sIze for Apple LOGO) yo u wou ld 
tYJ='e 1'0 8 1. In Atari PILOT you might w a lllLO use 
a Ime length of 54 units (because of screen resolu
tio n differences between the Atari and Apple 
graphICS) . To do this, justtype: 

c , # A=54 
U, ' FO 

and you shou ld see a curve similar to th al in 
Figu re 3. 

Now, what about Fi g ure 4? In o ur coastlin e , 
each stra ight line sectio n is replaced with a copy of 
FIgure 3 whICh has been reduced by one-third . 
Let's ca ll the procedure lo do this F l . 

Apple LOGO Atari PILOT 

TOFI ,SIZE 
FO ,SIZEl3 
LEIT60 
FO ,SIZEl3 
RIGHT 120 
FO ,SIZEl3 
LEIT60 
FO ,SIZEl3 
END 

*F I 
U, ' FO 
GR, TURN·60 
U, ' FO 
GR, TURN 120 
U, ' FO 
GR , TURN·60 
U, ' FO 
E, 

Suppose we nex t wanllO draw th e next level 
of th is curve. All we need lo do is create a copy o f 
F I (called 1'2) in which references lo FO are replaced 
by refe rences to F l . Each time th is proced ure is 
used it will use 1'1 which will use 1'0. I r you fo llow 
this process a few more limes. )IO LI mig ht m a ke a 
procedure called 1'20 which uses 1' 19, and so on. 

How far do we need lo go' If our original 
curve (Figure 3) used a line length 01'27, fo r exam
ple, then each line sho uld be 9 un its long for 1'1 ,3 
units long fo r 1'2 and I unit long for 1'3. Since the 
display can't show lines less than 1 dot long, it 
hardly makes sense for use lo try 1.0 make this 
curve with any fin er resolution. 

In a future co lumn we wil l show how LOGO 
lets yo u crea te these curves with just o ne procedure. 
Meanwhile, you can lest your abilities by lls in g a 
different figure as a starting pattern: 
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Figure 6.

Because of the 90 degree turns in this figure,

those of you with WSFN will also be able to make

this fractal curve.

Here is the first procedure you will need:

Apple LOGO Atari PILOT

TOF0 :SIZE *F0

FORWARD

LEFT 90

FORWARD

RIGHT 90

FORWARD

RIGHT 90

FORWARD

LEFT 90

FORWARD

END

:SIZE

:SIZE

:SIZE

:SIZE

:SIZE

GR: DRAW#A

GR: TURN-90

GR: DRAW#A

GR: TURN 90

GR: DRAW#A

GR: TURN 90

GR: DRAW#A

GR: TURN-90

GR: DRAW#A

E:

In WSFN you would create the procedure *A

this way:

= *A(F6RF2RF2RF6RF)

(You might want to have the turtle move forward

more with each step For the first few levels so you

can see what is going on more easily.)

Here is what you should get for your final

picture:

Figure 7.

Keep experimenting with other patterns — and

let me know how you are doing.

Friends <>j the Turtle

P.O. Box I 317

Los Altos, CA 9-1022 ©

Good news for kids of all ages...

!
j. HXI

E. ££ O

ftVER ttl •*»_*

JL

* I

Robby looks great in color.

LOGIC
Communications Corp.

713 Edgebrook Drive

Champaign, IL 61820

(217) 359-8482

Telex: 206995

SubLOGIC is pleased to announce

the release of 4 new programs for the

Atari® 800™computer:
AT-AG1 (arcade game)

ROBBY THE ROBOT CATCHER
Baby robots are falling from the skies. Catch them if you can. 32K

AT-FA1 (fantasy adventure)

ADVENTURE ON A BOAT
Go fishing for points in the waters of Fantasy where anything can happen. 32K

AT-FA2

GHOSTLY MANOR
Find a magic key to defeat the evil spirits, before they can do the same.

to you. 32K

AT-FA3

THE BLACK FOREST
Explore the Black Forest in search of the life-giving waters of Amrita. And
beware of demons along the way. 48K

High Quality, Pure Fun...
for anyone who is young at heart. $24.95.

See your dealer.
For direct orders add $1.50 and specify UPS or first class mail. Illinois

residents add 5% sales tax. Visa and MasterCard accepted.

July. 1982. Issue 26 COMPUTEI 67 

Figure 6. 

Because of the 90 degree turns in this IIgure, 
those of you with WSFN will a lso be ab le 10 make 
this fracl,,1 curve. 

H ere is the first procedure you will need : 

Apple LOGO Atari PILOT 

TOFO :SIZE ' FO 
FORWARD :S IZE GR: DRAW # A 
LEFT90 GR: TURN ·90 
FORWARD :SIZE GR: DRAW # A 
RIGHT90 GR: TURN90 
FORWARD :SIZE GR: DRAW # A 
RIGHT90 GR: TURN90 
FORWARD :SIZE GR : DRAW # A 
LEFT90 GR: TURN ·90 
FORWARD :SIZE GR : DRAW # A 
END E: 

III WSFN you wo uld crea te the procedure ':'A 

lhis way: 

= ' A(F6RF2RF2RF6RF) 

(You miglll want to have the turtle move fo rwa rd 
more with each ste p for the first few levels so yo u 
ca ll see what is going 011 more easil y.) 

Here is what you should get fo r yo ur IIna l 
picture: 

Figure 7. 

Keep ex pe rimenting with o th e r patterns - and 
let me kn ow how you are do ing. 

Frif'lu/s oj ,It(, Til 1',1,' 
1' ,0, Box 1317 
I.os A/Iv.>, CA 9·/022 
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How to move and rotate objects on screen. These ideas are

adaptable to many computer graphics problems and can

ease the task oj creating games, simulations, etc. An Atari

and Commodore version are presented as complete pro

grams and the author describes the modifications necessary

for other computers.

Screen
Graphics
Ian Paull

Rochester, NY

Main computer simulations and games use graphics

to represent a mathematical event or model in the

program. In a lunar lander program, for example,

the lander position is first calculated by the model

(taking operator input into account) and then

displayed. Another simulation might calculate how

a machine or robot should be responding to com

puter control, and then graphically display this

information.

Programs of these general types can benefit

from graphics routines which can illustrate an

object at any location on a video screen (translation)

and at any angle (rotation). The BASIC program

presented here uses a 25 x 40 screen area to display

a user-generated figure at any location and angle

that the screen can represent.

The screen is treated as an X Y coordinate

system, with the X axis running from left to right,

the Y axis running from lop to bottom, and the

origin (0,0) located at the upper left corner. (See

Figure 1.) The plotting routine is the main section

which can be modified. Briefly, line 1060 clears the

screen. Line 1080 computes the memory address

to be POKEd, from the X and Y values computed

elsewhere. The POKEd address is the screen posi

tion which will be turned on. Line 1090 insures

that only points on the screen will be POKEd. This

line may lie deleted for slightly faster running time

if you are sure to always remain on screen.

Lines 1070 to 1110 form a loop that plots all

points in the figure to be displayed. For computers

with continuous memory mapped display, you may

need to change the values of SS (screen start ad

dress), SE (screen end address), RL (row length),

and the character code for a completely lit cell (160

for the PET, line 1100). The PET can support

greater resolution (50 x 80) with additional soft

ware, replacing the PLOT subroutine. (See refer

ences 1 and 2.)

Visible Errors

Note thai due to the coarseness of the display,

rotated lines will often appear warped. This is

because, with only a limited number of points on

the screen to choose from, the computer must pick

points as close as it can to the spot where the point

should go, often resulting in visible error. This

The ten point example

does one rotation in little

more than one second.

program is thoroughly REMarked. so the user

should have little difficulty changing or omitting

statements to suit his particular needs or

computer.

The subroutines actually doing the graphics

manipulations begin at line 830 for rotation and

970 for translation. Since translation is simpler,

let's look at it first.

In moving a point from one spot on a graph to

another, the X and Y processing can be handled

separately. (See Figure 2.) In travelling from point

Xo, Yo, to X,, Y,, the difference in X (shown as

AX) is simply added to X(t, and the difference in

Y, a negative value in this example (shown as AY),

is added to Yo. For this single point translation,

then:

Y, = Y{I+AY

Subroutine 970 performs these additions for

each translation of X and Y, for each point in the

figure, and replaces the old X and Y values for

each point with the new values. It also keeps a

running total on the X and Y translation, to be

used in the Rotation subroutine. Also, the Plot

routine is called here to display the new. translated

points.

The Rotation subroutine at line 830 is more

complicated. The relationship between an existing

point (X,,, Yo) and the new computed point (X,,

Y|) can be expressed as:

Xj = Xo cos (a) - Yo sin (a)

Y, = X()cos(a) + Y0cos(a)

where a is the angle of rotation. For details on the

derivation of these relationships, see reference 3.

The Method Of Rotation

These equations describe rotation of a point about

the origin. On initial entry of data for the pattern

to be displayed, coordinates are chosen so the axis

of rotation is at the origin. Then, if we later wish to
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How 10 move and rolate objects on screen. These ir/('(ls are 
aria/Jlable 10 1I/(lI1), cOli/pliler graphics /noblellls alld call 
{'(lSI! lite losl< of creating ga mes . simulations, elr. An Alar; 
flnrl COII/motiort) v(JrsiOIi art' l;resented as COll/jJIt'I" jJru
grams a lld the flu lllOI" r/('scrib(Js lite modifications I II'ceSS01 ) l 

for ol/If}'- com/Jllters. 

Screen 
Gra phics 
Ion Paull 
Rochester, NY 

Many computer simu lations and games usc g raphics 
to represent a mathematica l event or model in the 
progra m. In a lunar lande r progra m, for example, 
Ihe lanele r posilio n is firsl calculaled by the model 
(laking o perator input in to account) and the n 
di splaycd. Anolhcr simulalio n mighl calcu lalc how 
a mach ine ur robol should be responding LO com
pUle r conlro l. and lhen gra phicall y display lhi s 
inform ati on. 

Programs of lhese gene rallypes ca n be ne fil 
fro m g raphics routin es which can illustrate an 
objecl a l a ny loca tio n on a video screen (lransla lion) 
and al any angle (rolalio n). The BAS IC program 
presem ed he re uses a 25 x 40 screen a rea LO display 
a user-generated fi g ure at any loca tion and angle 
tha t th e screen can re present. 

T he screen is lrea led as an X V coordinale 
system . with the X ax is runn ing from left to right, 
th e Y ax is running from top to bo ttom . and the 
or igin (0.0) located al the uppe r le fl corner. (See 
Figure I. ) T he plolli ng ro utine is the main seclion 
which ca n be mod ified . Briefl )" line I 060 clea rs lhe 
screen. Line 1080 com pUles the memory add ress 
10 be POKEd. from the X a nd V va lues compuled 
e1sew he rc. T he PO KEd address is the screen posi
lion which will be lurned o n . Line 1090 insures 
lhal only points on the sc reen will be POKEd . Th is 
line ma)' be deleted for slighlly fasle r running lime 
if yo u are sure to always remain on screen. 

Lines 1070 LO I I 10 fo rm a loop thal plols a ll 
poillls in the fi gure LO be displayed . Fo r computers 
wilh conLinuo us me mory ma pped disp lay , )'ou ma )' 
need LO change the values o f SS (screen Slan ad
dress), SE (screen e nd address), RL (row len ' lh ), 
and the character code fo r a complelely lil cel l ( 160 
fo r the PET, line 1100). T he PET can suppo rt 
greale r resolulion (50 x 80) with additio nal soft
wa re, re placing the PLOT subrouline . (See re fe r-

ences I and 2.) 

Visible Errors 
Note Ihal due lO the coarsencss of the disp la)" 
rolated lines wi ll often appea r warped. T his is 
because, wilh on ly a lim iled numbe r o f poims o n 
lhe sc reen lO choose from , the compule r mUSl pick 
po ints as close as it can to the spot where th e po int 
shou ld go. of len resulling in visib le e r ror. T his 

The ten point example 
does one rotation in liHle 
more than one second. 

program is lhorough l), REMa rked , so the use r 
should have lillie difficul l), changing or omilling 
statements to suit his particular nceds o r 
com pUler . 

The subroutines actuall ), doing the graph ics 
manipulalions begin al line 830 for rOlalion a nd 
970 fo r lranslalion . Since Ira nslalion is simpler, 
lel's look al il firsl. 

I n moving a poim from one SpOl 0 11 a gra p h LO 
anolhe r , the X and V process ing ca n be handled 
separa lel ),. (See Figure 2.) In tra" elling from poim 
Xu, Yo. to X I' Y I, th e differe nce in X (s how n as 
~X) is simpl), addedLO Xn, a nd the difference in 
Y. a negative va lue in this example (s hown as ~ Y). 
is added LO Yo. For this single po imlra nslalion, 
lhen: 

X I :;;;;xo+,6.x 
YI=Yo+,6.Y 

Subroutine 970 performs lhese addilions for 
each translalion of X a nd V, for each poim in lhe 
fi gure, and rep laces the old X and V va lues for 
each po int with th e new va lues . It also keeps a 
running LOla l on the X and V lranslation , lO be 
used in the ROla lion subro uline. Also, the Pia l 
ro uline is call ed he re LO di splay the new, lranslated 
po inls. 

The ROlatio n subro uline " lline 830 is mo re 
complica ted. The relationship bc tween an ex isting 
poinl (Xo, Yo) and the new compuled poim (X I' 
V I) can be expressed as: 

X I =Xo cos (a) - Yo sin (a) 
Y I = Xocos (a) + Y ocos (a) 

whe re a is the angle of rolalion. Fo r d eta il s on lhe 
deri va lion ofthese relalionships, see re ference 3. 

The MethodOf Rotation 
l -hese equati o ns describe ro tatio n o f a point about 
the o ri gin. On initial emry of dala for the pallern 
LO be displa),ed, coordinales are chosen so the ax is 
of rotati on is at the o rig in. Then, if we late r wis h to 



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

dd

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 preying on a country

village or a treasure trove buried

deep in the shark-infested sea.

Konopa uses advanced graphics and Moonbase Io is available at fine
sound effects. 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
from one part of 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"' i* j registered trademark of Atari, Inc.
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Cassette version avai lable soon. 

Program Design, Inc., II Idar Court, Greenwich, CT. 06830 203-661-8799 
ATA R I'~ b a rq; iSlcrcd t radema rk Qf Alari, Inc. 



CALL TOLL FREE

800-424-2738 ATARIA

From Synapse (C)

Tnere's (rouble in the barnyard, and this machine-

language, arcade game will challenge even the most

experienced arcade player. You try to help Ma Hen save

the eggs and chickens from the wily fox. The action gels

faster and faster as eggs turn Into chicks, leathers fly,
chickens squawk, and all bedlam breaks loose. You'll

really have to think (ast to outwtt ihls fox.

16KTape

PftOGRflm

FROGGER

From On Line Systems

Based on arcade game Frogger. Dodge traffic and Jump

the moving logs In the stream to get home. Fantastic
graphics.

4BKTapeorDlsk

REAR

GUARD

By Nell Larimer from Adventure Int.

A space battle between your cruiser and wave-after-wave

of enemy ships. You can destroy them with your energy

darts or you can ram them—as long as your shields are
intact. The action takes place on a continuous horizontal

landscape. You control the altitude and speed of your

craft as you pursue the enemy. Skill level 1 Is exciting,

andtherearefourmorelevelyavallable.

16KTape Sjw5
NOW THROUGH AUGUST 1 ONLY:... PAY JUST $15.96
24KDiskA

N0WTHR0UGHAUGUST1 ONLY:... PAY JUSTS23S6 NOWTHROUGH AUGUST1 ONLY:... PAY JUSTS27J6 NOW THROUGH AUfiuSTI ONLY ... PAY JUSTS1956

LANGUAGE

TEACHER

By Cindy and Andrew Bartorillo (rom Acorn

Learn the basics of a foreign language. LANGUAGE

TEACHER offers hundreds of word combinations, verb

conjugations and phrases. There is an option for having

multiple-choice answers and for being retested on

missed Items. Full printer capability and a great deal of

"human engineering" further enhance the programs.

Teachers will appreciate the ample documentation and

the ability to get printouts of quizzes. Currently available

languages are: French, and Spanish. Italian & German

available soon.

32K Disks S29.95 for each program.

By Bill Budge from Budgeco

An exciting, challenging Video pmball simulation game

for from one to four players. You get advanced game

lealums found only In state-of-the-art electromechanical

plnball machines. There's full color graphics, animation

and sound effects, seeming to occur simultaneously.

Choose from "Easy" or "Hard" games.Greal Graphics!

32KDIsk

TEMPLE

OF

APSHAI

ByWarren Schwader & Ken Williams

You, alone, can save the Earth Federation from the

lawless aliens who roam ourgalaxy. Not only have these

Invaders been attacking our home planet—they're also

raiding our space colonies! Space travel has become

increasingly dangerous, as has friendly trade. But

supplies must go through. As the pilot of the Federation

fighter THRESHOLD, it's all up to you! High resolution

graphics and sound plus "save the game" feature.

40KDisk $39,95

An lnterioglc(TM) Adventure

Your greatest adventure awaits you in the Great

Underground Empire of Zork ! You'll face perils and

puzzles as you try to escape from Zork I with the Twenty

Treasures and your life. You'll experience challenges in

their most realistic sense—you can communicate In

complete sentences with the largest vocabulary and

range of command options anywhere. Challenges

change as you make your moves. Beware mysterious
objects and beware the Thief I "Save the game" feature.

32KDIsk $39.95

Zork il also available $39.95.

DEADLINE

CONTROLLER

From Automated Simulations

The first of the DujonQueat series, and still one of the

most popular, in exploring over 200 rooms in the magical

labyrinth, you wHI encounter more than 30 kinds of

fearsome monsters guarding over 70 treasures. Some of

the treasures will help you in your quest, but you must

still watch out for the many monsters and traps that

spring out from the walls and shadows.

32KTapeor0isk $29.95

SpeedRead+
From Optimized Systems

Improve your reading speed and comprehension at

home with a short practice session each day. Offers 4

modes for reading: (1) Single phrase for developing

phrase recognition at high reading speed; (2) double

phrase recognition at high speed; (3) random phrase for

peripheral vision; (4) column phrase for newspapers and

magazines. Start at beginning level and proceed at your

own pace. Choice of3 classical texts.

16KDIsk $59.95 40KD!sk $29.95 48KDisk $34.95

An InfocomfTM} Adventure

You have only 12 hours to solve the mystery of the dead

man and the locked door—or the killer will strike
again...and this time, you may be the victim! Working

from an actual dossier on this clever and baffling crime,

you must piece together the many clues and watch out

for the suspects—oneof them Isthe killer! Use complete

sentences and more than 600 words of vocabulary.

"Save the game" feature.

32K $49.95

From Microcomputer Games (Avalon Hill)

You are the air traffic controller who must make quick

decisions...or you might cause a midair crash and lose

hundreds of lives! All actions are In REALTIME—aircraft

will maneuver, use fuel and respond to your commands

as a real plane would—the computer won't wait for you.

Aircraft are plotted on realistic "radar scope." Heading,

velocity and altitude displayed on separate chart. Select

up to 8 planes: choose from 3 types with 3 levels of

difficulty.

POOL 1.5
By Hoffman, St Germain & Morock from IDS

A remarkable action-simulation of the real thing, this

program allows full control of your "cue-stick" for

english, aim and control. Play four different types of

pool at your choice of table speed, with "instant replay"

of any shot! HI-RES color graphics are used throughout

this real-time game.

Visit our other stores: Seven Corners Center • Falls Church, VA & W. Bell Plaza • 6600 Security Blvd. • Baltimore, MD

TO ORDER CALL TOLL FREE 800-424-2738 Call

THE PROGRAM STORE
4200 Wisconsin Avenue, NW, Dept. U207 Box 9609

Washington, D.C. 20016

MAIL ORDERS: Send check or M.O. for total

purchase price, plus $1.00 postage & handling.

D.C, MD. & VA.: add sales tax. Charge cards:

include all embossed information on the card.

CALL TOLL FREE 

800·424·2738 

From Synapse (e) 
Thero's trouble In the barnyard, and this maChine
language, arcade game will challenge even the most 
experienced arcade player. You try to help Ma Hen save 
the eggs and chickens from the wily fox. The action gets 
laster and faster as eggs tum Into chicks, feathers fly, 
chickens SQuawk, and all bedlam breaks loose. Yoo'li 
roally have to think fasllooutwft this lox. 

'6KTope . .... . .. ~ ~.:20%/ 

NOW THROUGH AUGUST1 ONLY: .. PAY JUSTSZl.96 

"""'\' 

LANGUAGE 
TEACHER 

By CIndy and Andrew BartOl1IIo from Acorn 
Leam the basics 01 • foreign language. lANGUAGE 
TEACHER offn hundnKts of word oombinatklns, Y8Ib 
conjugations and phrMell. There Is an option for haYIng 
mulUpI&<:hoIce answers and to( being retested on 
missed Items. Full printer ~lIty and a QI'MI deIJ 01 
"human englneenng" further enhance the progrwn:a. 
Teachers will appreciate the ample docu'rIent.tion and 
the ability to get printouts of quizzes. Currently avaIIIbIe 
'anguegn ar&: French, and SpaniSh. Italian &o.m.n 
available soon. 

32K DIsks ........... . ....... 129.95 torMCh ptOQrWTL 

~ TEMPLE 

~~AI 
From Automated Simulations 
The first 01 the DujonQoest aeries, and stili one of the 
most popular .In expIoI1ng t:NeI200 rooms In the magical 
labyr1nth, you wilt encounter more than 30 klnds of 
1&aISOme monsters guarding C1ff!Jt 70 treasures. Some of 
the lreasures will help you In your quest, but you must 
alill watch out lor the many monaIers and traps thai 
spring out ftom the walls and shadows. 
32KTapaorDlsk ........................... $29.95 

SpeedRead+ 
FromOpllmlzedSYSlems 
Improve your readIng speed and comprehension at 
hOme with a short practice session each day. OHers .( 
modes for readIng: (I) Single phrase for cIeveIoplng 
phrase recogn1t1on at high reeding speed; (2) double 
phrase recognition at hiOh speed; (3) random phrase for 
pef1phefa1 vlsIon;(4) column phrase for newspapers and 
magazines. Start at beglMlng IfNeI and proceed at your 
own pace. ChoIce of 3classlcal texts. 

16K Disk . . . . . • . . . . . . . . . . . . . • . • • • •• . ___ .•.. S59.95 

FROGGER 

From On Une Systems 
Based on arcade game Frogger. Dodge traffic and jump 
the moving logs In the slream 10 gel home. Fantasllc 
graphics. 

.. KT.peo<OI" ........ ~ ~;2LJ%/ 

NOW THROUGH AUGUST 1 ONLY: ... PAY JUST$27.98 

By eut Budge from Budgeco 
An exciting, challenging VIdeo pinball simulation game 
for from one to fotK play.n.. You get Mlvanotd game 
INtutN found only In stat&of-th&ert electrtlf1"l8CharUca 
plnblJl machines. There's full color graphics. animation 
and aound effects, seeming to occur simultaneously. 
Qlooee from "Easy" or "Hard" o-nes. Great Graphk:s! 

32KDlsk ,. . .. . .. ,., .. , ..•..•............•. $29.95 

their most aense-you can 
complete S8nhHlce$ wlth the largest 
range of command options anywhera 
change as you make rTIOYeS. Bew .... 
obJects and beware 

32K DIsk .... , . .. . . . . . .. .. . . . $39.95 
Zork II also available $39.95. 

1 1 
will maoeuY8I", use fuel and respond 10)'OUr commands 
88 a real plane would-the compuler won't walt fofyou.. 
AIrcraft are plOtted on raallstie "radar scope." HeadIng, 
velocity and altitude dIsplayed on separate chart. Select 
up 10 8 p4anee:: chooae from 3 types with 3 tavels of 
dIfficulty. 

4OKDI.sk •••••••••••••• • ••••••••••••.••••.• • ~ 

REAR 
GUARD 

By Nell larimer lromAdvenlure Inl. 
A space battle between your cruiser and wave-alter-wave 
of enemy shIps. You can destroy Ihem with your energy 
darts or you can ram them-as long as your shields are 
Intact. Theacllon takes place on a contlnuous horizontal 
landscape. You control the ailltllde and speed 01 your 
craft as you pursue the enemy. Skill tevel 1 Is excillng, 
and there are four more levety aV8I1ab1e~;2cJ % I 
~~~~R(iUGHA~' ONLY: ___ PAY JUST SIS':' 

~~~:ROOOH'A= 1 ONLY ... PAY JUSTSlIUI6 

ByWBmIO Schweder & Ken Williams 
You, alone, can save the Earth Federation from the 
lawless aliens who roam our galaxy. Not only havelhese 
Invaders been atlacklng our home planet-they're also 
raiding our space colonies! Space travel has become 
Increasingly dangerous, as has friendly trade. But 
supplies must 00 through. As the pilot of the Fedetatlon 
lighter THRESHOLD, It's all up to you! High resolution 
graphics and sound plus "save the game" f .. ture. 

4OKDlsk . .....•.. 139.95 

DEADLINE 
An Infocom(TM)Advenlure 
You have only 12 hOurs 10 sotve the mystery of the dead 
man and the locked door-or the killer will strike 
agaln...and this time, you may be the victim! Wortdng 
from an actual dossier on this clever and baffling crime. 
you must piece togelhef the many clues and watch out 
for the suspects--oneol them Is the klilerl Uae complete 
sentences and more than BOO words 01 vocabulary. 
"Save the game" feature. 

321( ......... . . _ ...... $It9.95 

POOL 1.5 
By Hoffman, St GermaIn & MOfOCk fran lOS 
A ~e actlon-slmulatlon of the raaI thing, this 
progt8ITI allows full control of your MCU&$tick" fOt 
english, aim and control. Play four different types of 
pool at your Chotce of table speed, wlth "Instant replay" 
of any sholl HI-REScokx graphics 818 used throoghout 
this rea.Hlme game. 

48K Disk .... ............................... S34.95 

-VIS< - .. TO ORDER CALL TOLL FREE 800·424·2738 
For Information 

Call (2021 363·9797 

THE PROGRAM STORE 
4200 Wisconsin Avenue, NW, Dept. U207 Box 9609 

Washington, D.C. 20016 

MAIL ORDERS: Send check or M.O. for total 
purchase price, plus$1.00 postage & handling. 
D.C., MD. & VA.: add sales tax. Charge cards: 
include all embossed information on the card. 



Get the most from your micro with

software and accessories from one

of the world's largest selections.

GALACTIC

CHASE

From Spectrum Computers

An all maching language arcade game that combines

challenging play with great graphics and sound. Insect-

like alien ships form ranks above you, moving back and

forth as they ready their assault. Suddenly they start

breaking formation to swoop down on you, the lone

defender. Fight them off with swlfl missies...until their

invisible ray slows your missives down. May be played by

1or2 players, with two skill levels.

16KTape 32KDISk

THE
PROGRAM STORE

Summer

Arcade

Madness

ACTION QUEST
From JV Software

You are the ghost of the mansion In this arcade

adventure. Using your joystick, you move through the

rooms in quest of prizes. You must elude monsters and

solve puzzles along the way. Oexterity and reasoning

skills are required to be successful in this fast-moving

flame-

CALL TOLL FREE

800-424-2738

PROTECTOR
From Synapse Software

The planet's inhabitants are endangered by amalevolent

alien that beams them to his ship and transports them to

an active volcano. You must pick them up one-by-one

with your rescue/attack ship and .transport them to

another city while dodging lasers and rough terrain. After

you save as many as possible, the volcano erupts. You

must then move each person to a votcano-proof vault In

the mountains! Great graphics and sound in this arcade

game.

NOW THROUGH AUGUST1 ONLY: PAY JUST

32KTape 32KOIsk

16KTapeorDlsk

NOWTHROUGH AUGUST1 ONLY:... PAY JUST SZL96

NOWTHROUGH AUGUST1 ONLY: PAY JUST

/ *19-96 <32K Tape)
■ $22.00 (32K Disk)

CAVERNS

MARS
ByGreg Christensen from APEX

An award-winning arcade game that will challenge your

skill for many, many plays. You command the fighter

Helicon VII on a mission to invade the Martian high

command. The headquarters are located deep in the

caverns, so you must descend through radar, rockets,

laser gates, and space mines to reach your destination.

Once there, you activate the fusion bomb and try to get

out before It detonates. Good luckl Joystick required.

16KTape $29.95

16KDisk S37.95

DeKoven AConnelley from MindToys

A unique new approach to computer gaming.

RICHOCHET combines diabolical strategy with fast

action to yield agame that satisfies yourintellect as well

as your senses. You have 6 playing pieces to move

around, plus2oall launchers. Each turn consistsof either

repositioning the pieces or launching a ball. Points are

scored each time the ball ricochets. Simple? Deceptively

so. Easy to master? Definitely not! 1 or2 players.

32KDisk $19.95

K-RAZY

HOCKEY SHOOT

From GammaSoftware

A high-Speed video action game for 2,3, or 4 players. You

use joysticks to control the players. The offensive playef

with the puck and the nearest defensive player are

automatically assigned to a joystick; Players not so

controlled become "smart" players who play

automatically. The action is fast and furious, the color

graphics and sound are realistic. Perfect for family

entertainment.

!6KTapeorDiSk $29.95

SHOOTING GALLERY

OUT

By John Harris from On-Line

If you 'Ike arcade games with action, you'll love

JAWBREAKER. Guide your chompers through a

candyslore maze, eating "wlfesavers" as you go. You are

pursued by variously colored "smllies," determined to

knock your teeth out. Eat a jawbreaker and the "smilies"

turn to blue '•frownies," and you can eat them! It's one of

the best examples of Atari graphics and sound we've

seen...you'!lloveitl

16KDIskorTape $29.95

From K-Syie

Get this collector's item while you can: It's the first non-

Atari game In a ROM cartridge. Just slip the cartridge

into the slot and you can Instantly be playing this action-

packed arcade game. The object is to move your Space

Commander through the Alien Control Sectors, shoot

the Allen Drolds and escape from the sectors. The

sectors are a maze of passages and barriers that can be

used for protection, but don't let your commander touch

them—they're elect rifled!

ROM Cartridge $49.95

LUNAR

LANDER

GHOST

HUNTER

From Analog

A remarkably realistic shooting gallery, complete with

carnival music. Use your Joystick to shoot at moving

owls, rabbits, ducks, and clay pipes. Hit stars and

targets for more shots. If you can shoot them ail, you'l!

get a try at the raging bear, If any ducks fly south, they'll

eat yourbullets. Great family fun.

From Arcade Plus
The exciting haunted house mazegame where you must

get the ghosts before they get you! When you eat the

pulsating "energlzers," the ghosts start pulsating and

become vulnerable to your attack. 51 different game

variations keep things interesting. Play alone or in the

"head-to-head" mode.

By Wall, Moncrief 4 Jessee from A.I.

Grab your joystick and sweat out the touch-down ofyour

LEM. Choose from four lunar landscapes, with many

choices for landing sites. Select a more difficult site and

get more points—if you can land successfully. You have

complete control of your LEM via main engines and

small side thrusters, and five successful landings are

heralded with a patriotic event. Great fun I

24KTape $14.95 32KDiSk S20.95

EASTERN

FRONT 1941
ByChrisCrawfordfromAPE

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 the terrain, the weather, and the

Russian forces. Good use of colorful graphics and
sound, and well written documentation make this game

a winner!

16KTape $21.95 Disk $24.95 16KTape $29.95 16KE3isk $34.95 16KTapeor32KDIsk $2955

JTHE PROGRAM STORE • Dept. U207 Box 9606 • 4200 Wisconsin Avenue, NW • Washington, D.C. 20016^
Item Price

L

Postage

Total

$1.00
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From Spectrum Computers 

GALACTIC 
CHASE 

An all maching language arcade game that combines 
ChaUel\glng play with greal graphics and sound. Insect· 
like alien ships form ranks above you, moving back and 
tonh as they ready their assault. Suddenly they start 
breaking formation to swoop down on you, the lone 
defender. FIght them ofl with swift missles. .. unlll iheir 
invlslble ray slOws your missiles down. May be played by 
10(2 players, with twosklll leYeIs. 

16KTape ......... ~ 32KDlsk ........ . . ~ 
NOW THROUGH AUGUST 1 ONLY: ••••••• . • PAY JUST 

<'- •. - :2<:J% I " .... ~.KT.po) 
~~~~~_!2"'. $23.96(32K Dbl<) 

By Greg Chrtatens.l from APEX 
An 8W8fd.wIMing arcade pre thId wlll challeogeycu 
aldll lor many, many playa. You command the fighter 
Helicon VII on a mlssIon to Inwde the Martian high 
COfTWMtIC1 The headquartera are lOcated deep In the 
cevema. eo you must descend through r.iat, rockets, 
1 ... galea, and space mines to reach your destinatIOn. 
Once there, you activate the fusion bomb and try to get 
out before II detonates. Good lucid Joyatlckrequlrec1 
16K Tape . .. .. ... .. ......... .. . . .......... . S29.95 
16K Disk ................ . .. .. . ........ .... $3 7.95 

• ' " ~ .:: 1' .. :.:'- HOCKEY 
From Gamma Software 
AhlgtHIpeedvideoactlongame for2. 3,or4 players. You 
use JOysticks to cootrol the players. The offensive player 
with the puck and the nearest defensive player are 
automatically assigned to a Joystick; Players not so 
controlled become "smart " players who play 
automatically. The action Is fast and furious, the color 
graphics and sound are real istic. Perfect for family 
eotertairwnent. 

16KTapeorDtsk .... • ... .•.• . ....••..... . . .. $29.95 

Arcade 
Madness 

ACTION QUEST 
From JV SOftware 
Yoo are the ghost of the mansion In this arcade 
adventure. Using your Joysllck, you move through the 
rooms In quest of prizes. You must elude monsters and 
seNe puzzles along the way. Dexteri ty and reasoning 
skills are requIred to be successful In this last-moving 

'''''''. ~;2J:1%/ 
16KTapeor 01Sk ... .. .... ~ 

NOW THROUGH AUGUST 1 ONLY: ... PAY JUSTS23..98 

DeKO¥8n & Connelley from Mind Toys 
A unique new approach to computer gaming. 
RlCHOCHET combines diaboIJcaI strategy with fast 
action 10 yield a game thai aatisfies your Intellect as well 
as your senses.. You have 6 playing pMIces to mcJYe 
around, plus2 ball laJnc::hefs. Eachrum conalstaof either 
repositioning the pieces or launching a ball. PoInt. are 
scored each time the ball ricochets.. Simple? DecepINely 
so. Easy 10 muter? Definitely noll 1 or2 players. 

32KDIIk . .. . .. . ..... .. . ........ ........... $19.95 

K-RAZY 
SHOOT 
OUT 
From K-Byta 

----

~ 
JlJl ._ 

Get this collector'. Item while you can: /I'. the ffrst non
Atar! game In a ROM cartridge. Ju.t Slip the cartridge 
Into the slot and you can inatanllybe playing this actioo
packed arcade game. The object Is to move your Space 
Commanclef through the Allen Control SectOB, shoot 
the Allen DroIds and escape lrom tile sectors. The 
sectcn are a maze 01 passages and barriers that can be 
used for protectlol\ but cIon't let your corrvnandet' tOUCh 
them-they're electrifledl 

ROM c.rtrldge . . . . . . . . • . . . .. . . •.. .. ....••. S49.95 

CALL TOLL FREE 

800·424·2738 

From Synapse SOftware 
The planet's Inhabitants are efIdanoered by a maIeYoIent 
allen that beams them tohls shlp and transports them to 
an actiYe volcano. You must pick them up.one-by-one 
with your rescue/attack ship and .transport them to 
another city whllo dodging lasers and rough terrain. After 
you save as many as possible, the volcano erupts. You 
must then move each person to a volcano-proof vault In 
the mountains! Great graphics and sound In this arcade 

' '''''' 
32KTape ...... ... ~ 32KDbk . . .... ... ~ 
NOW THROUGH AUGUST 1 ONLY: ...... .. . PAY JUST 

<?- ---;20% / ., .... (32KTapo) 
~ "' . S22.OO (32K Dbl<) 

By John HarrIs !rom Drl-Une 
If you like arcade games with action, you11 love 
JAWBREAKER Guide your chompers throultl a 
candystOte maze, 8Iltlng "wllea8¥el'1" as you go. You are 
pursued by variously colored "smUIes," determined to 
knock yourteoth out. Eat aJawbtealcer and the "amllles" 
tum toblue"frownles," andyou caneatltlem! lI'sOl1001 
the best examples 0' Atar! graphics and sound we'Ve 
S8et\. .. you·lI loV9 ltl 

16KDlskorTape .. . ............ •... ...••.... $29.95 

LUNAR 
LANDER 

lEM. from toor lunar landscapes, with many 
chok:ee kif landing sitea. Select • more difficult site and 
get more points-If you can land auc:c:esafulty. You have 
complete control of your LEM "" main engines and 
small aide ttvuaters. and ftve IIJC:C8SSfuI landings are 
heralded wtth • patrioUc event Great funl 

24KTape ..... . .••• $14.95 32K0Iak .......... $20.95 

GHOST EASTERN 
HUNTER FRONT 1941 

From Analog 
A rern&rtWlty realistic shooting gaISery, comp+ete with 
carnival music. Use your JOystick to shoot at ITIOYing 
owls, rabbits, 00cks. and clay pipes.. Hit stars and 
targets for more Shots. If you can shoot them aJ~ you11 
get a try al the raging bear, If anyduck:s fly south, they'll 
eat your bul)et&. Great family fun. 

From Arcade Aus 
The exciting haunted hOuse maze game when you must 
get the \tIOSts before they get you! When you eat the 
pulsating "enetgIzets, .. the ghosts start pulsating and 
become vulnerable to your attack. 51 different game 
variations keep thlngs Interesting. Play alone or In the 
''flead.tcH'l8ad"' mode. 

By Chris Ctawfofd from APE 
A map-based simulation 01 Operation Barboeaa, the 
Getman Invasion of Russia. A complex and accuratewar 
game, EASTERN FRONT pl!s you, as Gennan 
Commander, aoaInst the terrain, the weather, and the 
RussIan forces. Good use of cok)rful graphICs and 
sound, and wel l WI'IH., documentation make this game 
• wlnnerl 

16KTape . .••.. ••.. $21.95 Dtak ••...•. . . . ... . $2.(.95 16KTape . •. ... .... $29.95 16KDlsk ....... .. . S34.95 16KTapeor32KDtak . ........................ $29.95 

r.------------------------------------~ 
THE PROGRAM STORE· Dept. U207 80)[ 9606·4200 Wisconsin Avenue, NW· Washington, D.C. 20016 I 

: Item Price Postage 51 .00 name I 
I Total address . I 
I 0 CHECK 0 VISA clly state ZiP I 

o MASTERCARD Card # .Exp __ _ L ____________________________________ ~ 
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rotate about this axis after the figure has been

translated elsewhere on the screen, we must first

translate the figure back to the origin, do the rota

tion, and then translate back to where the figure

had been. Naturally, these intermediate steps are

not displayed on the screen.

The pattern of points which makes up the

displayed figure is in the DATA statement of line

230. The first number is an X value, next comes its

associated Y value, and so on until all points are

described. The sequence in which points are de

scribed here is the sequence with which they will be

plotted. (See Figure 3.)

Before branching to the ROTATION sub

routine, the following variables must be initialized:

NP = Number of points in displayed pattern.

IA = Incremental angle of rotation, in

radians.

AX, AY = Absolute X and Y values that the

axis of rotation has been translated from the

origin.

XP (NP), YP (NP) = Arrays containing X Y

coordinates.

Before branching to the Translation sub

routine, you must initialize:

XT, YT = Value of X and Y translation.

NP, XP (NP), YP (NP) = As before.

Note that AX and AY are normally updated in

the Translation subroutine and should be set to

zero at the start of the program.

When entering this program, the user can, if

desired, omit all REMarks, since there are no

branches to REM statements. When running the

program, the figure will first appear in the upper

left of the screen, partially hidden by the screen

edge and wrapped around the display. Pressing

the numeric keys translates the figure, a lop-sided

plus sign, according to the standard scheme of

Figure 4. In addition, pressing the zero will rotate

the pattern 15 degrees counter-clockwise, and

pressing the five will rotate 15 degrees clockwise.

As with most BASIC programs which manipu

late graphics, these routines work slowly with large

numbers of points. The ten point example does

one rotation in little more than one second. If the

program must rotate quickly, either the incremental

angle of rotation can be increased, or sections of

this program can be rewritten in machine language.

References

1) High-Resolution Plaitingfor the PET,]. Sherburne,

Micro No. 10, March 1979, Machine language routine.

2) Workbook 3, Total Information Services, Basic routine

for hi-res. plotting, PET.

3) The Mathematics of Computer Graphics,}. Posdamer,

Byte Vol. 3, No. 9, Sept. 1978.

Notes For Atari Users

The Atari version of this routine closely

parallels the PET version. Instead of screen

POKEs, ordinary X,Y PLOTting is used,

and instead of using the numeric keypad to

generate the values for the translation

routine, this program uses a joystick to

move (translate) the figure around the

screen. The less-than "<" and greater-than

">" keys are used to rotate the figure. Be

cause of the general nature of this program,

it can be run in Applesoft BASIC with only

minor changes, such as changing

GRAPHICS 3+16 to GR; COLOR 1 to

COLOR = 1, TRAP to ONERR GOTO,

GET # 1 ,A to GET A$:A = ASC(A$), etc.,

and using the keyboard, paddles, or ajoy-

stick to get the values for XT and YT (1,0,

or-1).

Other Machines:

If your BASIC supports X,Y PLOTting.

use the Atari version as a guide, otherwise

modify variables SS. SE, and RL in the

PET/CBM version if you have a memory-

mapped text display. (See the article for

details.)

Figure 1.

0,0 X Axis

PET SCREEN

25 Rows (Y)

40 Columns (X)

\f
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rotate aboUl th is axis after the figure has been 
translated elsewhere on the screen, we must first 
translate the figure back to the origin , do the rota
tion, and then translate back to where the figure 
had been. Naturall y, these in termediate steps are 
not displayed o n the screen. 

The pattern of points which makes up the 
displayed figure is in the DATA statement of line 
230. The firsL number is an X value, nexL comes iLs 
associaLed V va lue, and so on unLi l all poinLS a re 
described . T he sequence in which points are de
scribed here is the sequence with which Lhey will be 
plotted . (See Figure 3.) 

Before branching to the ROTATION sub-
rouLine , the follow ing variables muSL be iniLialized: 

NP = Number of poinLS in disp layed pattern. 
IA = IncremenLal angle o f rOLaLio n, in 
rad ians. 
AX , A V = Absolu te X and V va lues thaL the 
ax is o f rOLaLion has been LranslaLed from the 
on glll . 
XP (N P), VI' (N P) = Arrays conLain ing X V 
coordina Les. 

Before branching to the TranslaLion sub-
routine, you must initiali ze: 

XT, VT = Value of X and V Lranslation. 
NP, XI' (N P), VI' (N P) = As before. 

Note thaL AX and A V a re norma ll y updated in 
Lhe Translation subrouLine and sho uld be set LO 
zero at the start of the program. 

When enLering this program, the user can, if 
desired , omit a ll REMarks, since the re a re no 
branches to REM staLements. When running the 
program, the figure will first appear in the upper 
left of the screen , partially hidden by the screen 
edge and wrapped around the display. Pressing 
Lhe numeric keys translates the figure , a lop-sided 
plus sign , accord ing to the standard scheme of 
Figure 4. In addi Lion, pressing the ze ro will rotate 
Lhe pattern 15 degrees counLer-ciockwise, and 
press ing the five will rotate 15 degrees clockwise. 

As with most BASIC programs which manipu
laLe graphics, these routines work slowly with la rge 
numbers of poinLs. T he ten poinL example does 
one rotation in li ttle more than one second. If the 
program mUSL rotate quickly, either the incremenLa l 
angle of rotation can be increased , or.secLio ns of 
th is program can be rewnuen III machllle language. 

References 
I ) High-ResoluliOOI Ploltingfor Ihe PET, J. Sherburne: 
Micro No. 10, March 1979, Machme language rOUline. 
2) \JVorkbuok 3, TOlalln formation Services, Basic rOlltine 

ror hi-res. plotLing, PET. 
3) Th e Malh emalics 0fCom/mlel" Gm/)"ics, J. Posdamer, 
Byte Vol. 3, No.9, Sept. 1978. 

Notes For Atarl Users 
The Ata ri versio n of this routine closely 
parallels the PET version. Instead of screen 
POKEs, ordinary X, V PLOTting is used, 
and instead of using the numeric keypad to 
generate the values for the translation 
ro utine, this p"ogram uses a joystick to 
move (translate) the figure around Lhe 
screen. T he less-than U(" and greater-than 
u," keys are used to rotate the figure. Be
cause of the general nature of this program, 
iL can be run in Applesoft BASI C wiLh onl y 
minor changes. sllch as changing 
GRAPHICS 3 + I6to GR ; COLOR I to 
COLOR = I, TRAP to ONERR GOTO, 
GET # I ,A to GET A$:A = ASC(A$), etc., 
and using the keyboard, paddles, or ajoy
stick to geL the va lues for XT and YT ( 1,0, 
or -I ), 

other Machines: 
If your BASI C SlippOrtS X,V PLOTLing, 
use the ALa ri ve rsio n as a guide. o Lhe rwise 
modify variables SS, SE. and RL in the 
PET/CBM version if you have a memOl'Y
mapped Lext display , (See the a rticle for 
details. ) 

Figure 1. 

0,0 XAxis 

PET SCREEN 

25 Rows (V) 
40 Columns (X) 



it's Here! The Computer strategy
Game with Bounce!

For:

Apple

Atari

TRS-80

Have you ever seen a fast action

game combined with the intense

strategy of chess, backgammon or

Othello? Ricochet...the first abstract

strategy game designed exclusively

for the computer owner...is both.

And loads of fun!

You and your opponent each have

six opposing blocks to maneuver and

two launchers to fire. Your shots rico

chet off the blocks, changing their

position with every hit, while earning

you points on the way to their targets.

The longer your shot ricochets, the

more points you get.

You don't have to play alone, either.

Play against any of four different com
puter opponents, (each a different
personality), or another human. Five

game variants to choose from—each
requires a different strategy.

Ricochet is truly competitive.. .if you
want it to be. A "smart clock" lets you

put more pressure on your opponent

by forcing him to play faster than

you. But you've got to win two out of

three (or three out of five) games to
claim victory.

Your computer rates you after each

match, so you can compare your mas

tery of the game with that of other
players, in the long run, you're trying

to rack up points for your personal
Ricochet Rating.

Get Ricochet now at your local

dealer for your Atari, Apple or TRS-80
Suggested retail price: $19.95.

Another Mind Toy

■apple, atari and TRS-80 are trademarks of Apple

Computer, Inc., Atari, Inc. ana Tandy Corp., respectivelv.

THiNKCRS PLAY

1981, AUTOMATED SIMULATIONS, INC.
P.O. Box 4247, Mountain View, CA

It'S Here! The Computer strategy 
Game with Bounce! 

For: 
Apple 
Atari 
TRS-SO 

Have you ever seen a fast action 
game combined with the intense 
strategy of chess, backgammon or 
Othello? Ricochet ... the first abstract 
strategy game designed exclusively 
for the computer owner . .. is both. 
And loads Of fun! 

You and your opponent each have 
six opposing blocks to maneuver and 
two launchers to fire. Your shots rico
chet off the blocks, changing their 
position with every hit, while earning 
you pOints on the way to their targets. 
Thelongeryourshotncochet~the 
more pOints you get. 

You don't have to play alone, either. 
Play against any of four different com
puter opponents, (each a different 
personality), or another human. Five 
game variants to choose from-each 
requires a different strategy 

Ricochet is truly competitive ... if you 
want it to be. A "smart clock" lets you 

put more pressure on your opponent 
by forcing him to play faster than 
you. But you've got to win two out of 
three (or three out of five) games to 
claim victory. 

Your computer rates you after each 
match, so you can compare your mas
tery of the game with that of other 
players. In the long run, you 're trying 
to rack up pOints for your personal 
Ricochet Rating. 

Get Ricochet now at your local 
dealer for your Atari, Apple or TRS-80. 
Suggested retail price: $19.95. 

Another Mind Toy 
From Ef'I~€R 6AM€S .,., , £PUJs RAY 

·APPLE.ATARI.naT.S·80aretraaem"kSaf Aaale © 1981 , AUTOMATED SIMULATIONS, INC. 
Computer, Inc. , Atar l, Inc. and Tandy Corp . .respectively. P.O. Box 4247, Mountai n View, CA 94040. 
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Arrows show direction

of motion when
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Program I. Commodore Microsoft Version

100 REM 2-D GRAPHICS SUBROUTINE DEMO

110 REM BY IAN PAULL

120 PRINT"{CLEAR}":REH CLEAR SCREEN
130 DIM XP(10),YP(10):REM ENLARGE FOR MORE '

POINTS

140 REM INITIALIZE

150 POKE 59468,12:REM PUTS PET IN STANDARD '
CHARACTER MODE

160 NP=10:SS=32768:SE=33767:RL=4 0:AX=0:AY=0

170 REM NP=NUMBER OF POINTS; SS=SCREEN STAR

T ADDRESS; SE=SCREEN END ADDRESS

180 REM RL=R0W LENGTH; AX,AY=ACCUMULATED X '
AND Y VALUES (NET XLATION SO FAR)

190 FOR KZ-1 TO NP:REM READ FIGURE COORDS
200 READ XP(KZ),YP(KZ)

210 NEXT KZ

220 REM DATA BELOW ARE FIGURE COORDS. FORMA
T FOR EACH POINT IS X,Y

2 30 DATA-4,0,-2,0,0,0,2,0,4,0,6,0,0,4,0,2,0
/-2,0,-4

240 GOSUB 1060:REM PLOT

250 GETA$:IFA$ = 1I"THEN250:REM LOOPS UNTIL AN
INPUT

260 A»VAL(A$)+1:REM CONVERTS STRING INPUT T
0 NUMERIC VALUE

270 ON A GOTO 290,370,420,470,520,330,570,6

20,670,720

280 REM CCW ROTATE, FIXED ANGLE 15 DEG

290 IA=-(15/360)*(2*):REM_=PI
300 GOSUB 780:REM ROTATE ROUTINE

310 GOTO 250

320 REM CW ROTATE, FIXED ANGLE 15 DEG

330 IA=(15/360)*(2M:REM_=PI

340 GOSUB 780:REM ROTATE ROUTINE

350 GOTO 250

360 REM XLATE POWN AND LEFT

370 XT—1

380 YT=1

390 GOSUB 970:REM XLATE ROUTINE

400 GOTO 250

410 REM XLATE DOWN

4 20 XT=0

4 30 YT=1

440 GOSUB 970:REM XLATE ROUTINE

450 GOTO 250

460 REM XLATE DOWN AND RIGHT

4 70 XT=1

4 80 YT=1

490 GOSUB 970:REM XLATE ROUTINE

500 GOTO 250

510 REM XLATE TO LEFT

5 20 XT=-1

530 YT=0

540 GOSUB 970

550 GOTO 250

560 REM XLATE TO RIGHT

570 XT=1

580 YT=0

590 GOSUB 970

600 GOTO 250

610 REM XLATE UP AND LEFT

620 XT=-1

6 30 YT=-1

640 GOSUB 970

650 GOTO 250

660 REM XLATE UP

670 XT=0
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Program 1. Commodore Microsoft Version 

100 REM 2-D GRAPHICS SUBROUTINE DEMO 
110 REM BY IAN PAULL 
120 PRINT"{CLEAR)":REM CLEAR SCREEN 
130 DIM XP(10),YP(10):REM ENLARGE FOR MORE -

POINTS 
140 REM INITIALIZE 
150 POKE 59468,12:REM PUTS PET IN STANDARD -

CHARACTER MODE 
160 NP=10:SS=32768:SE=33767:RL=40 : AX=0:AY=0 

170 REM NP=NUMBER OF POINTS; SS=SCREEN STAR 
T ADDRESS; SE=SCREEN END ADDRESS 

180 REM RL=ROW LENGTH; AX , AY-ACCUMULATED X -
AND Y VALUES (NET XLATION SO FAR ) 

190 FOR KZ=l TO NP:REM READ FIGURE COORDS 
200 READ XP(KZ) ,YP(KZ ) 
210 NEXT KZ 
220 REM DATA BELOW ARE FIGURE COORDS . FORMA 

T FOR EACH POINT IS X,Y 
230 DATA-4,0,-2,0,0,0,2,0,4,0,6,0,0,4,0,2,0 

,-2,0,-4 
240 GOSUB 1060:REM PLOT 
250 GETA$:IFA$="THEN250:REM LOOPS UNTIL AN 

INPUT 
260 A-VAL(A$)+l:REM CONVERTS STRING INPUT T 

o NUMERIC VALUE 
270 ON A GOTO 29 0 ,37 0 ,420,47 0 ,5 20 ,33 0,570 ,6 

20,670,720 
280 REM CCW ROTATE, FIXED ANGLE 15 DEG 
290 IA--(15/360)*(2* ) : REM =PI 
300 GOSUB 780 :REM ROTATE ROUTINE 
310 GOTO 250 
320 REM CW ROTATE, FIXED ANGLE 15 DEG 
330 IA=(15 / 360)*(2*):REM =PI 
340 GOSUB 780:REM ROTATE-ROUTINE 
350 GOTO 250 
360 REM XLATE DOWN AND LEFT 
370 XT=-l 
380 YT-l 
390 GOSUB 970:REM XLATE ROUTINE 
400 GOTO 250 
410 REM XLATE DOWN 
420 XT=0 
430 YT=l 
440 GOSUB 970 :REM XLATE ROUTINE 
450 GOTO 250 
460 REM XLATE DOWN AND RIGHT 
470 XT=l 
480 YT=l 
490 GOSUB 970:REM XLATE ROUTINE 
500 GOTO 250 
510 REM XLATE TO LEFT 
520 XT=- l 
530 YT=0 
540 GOSUB 970 
550 GOTO 250 
560 REM XLATE TO RIGHT 
570 XT=l 
580 YT=0 
590 GOSUB 970 
600 GOTO 250 
610 REM XLATE UP AND LEFT 
620 XT=-l 
630 YT.=-.J 
640 GOSUB 970 
650 GOTO 250 
660 REM XLATE UP 
670 XT=0 
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680 YT=-1

690 GOSUB 970

700 GOTO 250

710 REM XLATE UP AND TO RIGHT

7 20 XT=1

7 30 YT=-1

740 GOSUB 970

750 GOTO 250

760 REM ROTATE CONTROL

770 REM FIRST, XLATE TO ORIGIN

780 FOR KZ=1 TO NP

790 XP(KZ)=XP(KZ)-AX

800 YP(KZ)=YP(KZ)-AY

810 NEXT KZ

820 REM DO ROTATION ABOUT 0,0

830 SA=SIN{IA):CA=COS(IA)

840 FOR KZ=1 TO NP

850 KN=XP(KZ)

860 XP(KZ)=KN*CA-YP{KZ)*SA

870 YP(KZ}=KN*SA+YP(KZ)*CA

880 NEXT KZ

890 REM XLATE BACK

900 FOR KZ=1 TO NP

910 XP(KZ)=XP(KZ)+AX

920 YP(KZ)=YP(KZ)+AY

930 NEXT KZ

940 GOSUB 1060: REM PLOT

9 50 RETURN

960 REM XLATE

970 AX=AX+XT:REM KEEP TRACK OF ABS X

980 AY=AY+YT:REM KEEP TRACK OF ABS Y

990 FOR KZ=1 TO NP:REM SHIFT X AND Y

1000 XP(KZ)=XP(KZ)+XT

1010 YP(KZ)=YP(KZ)+YT

1020 NEXT KZ

1030 GOSUB 1060: REM PLOT

1040 RETURN

1050 REM PLOT

1060 PRINT"{CLEAR}":REM CLR SCREEN

1070 FOR KZ=1 TO NP:REM FIGURE ADDRESSES TO '

BE POKED

108 0 LOC=(SS+RL*INT(YP{KZ)+.5)+INT(XP(KZ)+.5

))
1090 IF LOC<SS OR LOOSE THEN NEXT KZ:RETURN

:REM DON'T POKE OFF SCREEN

1100 POKE LOC,160:REM LIGHT CHARACTER CELL A

T SCREEN LOCATION 'LOC

1110 NEXT KZ

1120 RETURN

1130 END

Program 2. Atari Version

110 OPEN #1,4,8,"K"
126 GRAPHICS 3+16

130 DIM XP<10>,YPU0):REM ENLARGE DIMENS
ION FOR MORE POINTS
140 REM INITIALIZE
160 AX=0 :AY=Q: hff>=lQ :PI=3.1415927
170 REM NP=NUBER OF POINTS
190 FOR K2=l TO NP

200 READ T'XPCKZKnREAO T'-YKKZKT
210 NEXT KZ

220 REM DATA 9ELGU ARE FIGURE COORDS
225 REM FORM FOR EACH POINT IS ><A'

230 DATA -4#8j-&0j0j0*2*0j'4j0sS'0s8j4,0
,2,0,-2,9,-4

240 GOSUB 1860 = REM PLOT

256 IF PEEKC 764X255 THEN 388

260 ST=STICK(0MF 3T=15 ThEH 258

270 XT=-C3T>S ArC ST<12>KST>4 AHD ST<8>

280 YT<ST=9 OR ST=5 OR ST«13MST=10 OR

ST=14 OR 3T=6>
290 GOSUB 970 = REM XLATE ROUTINE

295 GOTO 250

390 GET #1;A
310 IF ft<>b0 AhC AO62 im\ 250
320 I ft=< -(ft=60 >+< ft=62) )*( 15/366 XK 2*PI )

330 GOSUB 788:I€M ROTATE ROUTINE

340 WO 250
760 REM ROTATE CONTROL

770 REM FIRST, XLATE TO ORIGIN

780 FOR KZ=1 TO \P

790 XKK2>«P(KZ>-AX
800 WK2)=YP<K2>-AY

810 «XT KZ

820 REM DO ROTATION ABOUT 8,0

830 SA=SIN(IA):CA=CCS(IA>

840 FOR KZ=1 TO NP

850 KN=KP(KZ>

866 XKKZ)=KJ^CA-YP(KZ):^A

870 WKZ>=KN#SA+YPCK2>*CA

886 NEXT KZ

890 REM XLATE BACK

900 FOR KZ=1 TO NP

910 XKK2)=XP<K2>+AX

920 YP<KZ>=YP<K2>+hY

930 NEXT KZ

940 GOSUB 1060: REM PLOT

950 RETURN

960 RBI XLATE

970 AX=AX+XT:R£M KEEP TRACK OF ABS X

980 AY=AY+YT:RB1 KEEP TRACK OF ABS Y

990 FOR KZ=1 TO NP'REM SHIFT X AND V

1008 XKKZ>=XP<KZ>+XT
1010 YP(KZ>=Yr\KZ>+YT

1020 ^€XT KZ

1030 GOSUB I960:REM PLOT

1040 RETURN

1850 REM PLOT

1060 GRAPHICS 3+16:SETCOL0R 0,8,10 = COLOR
1

1870 FOR KZ=1 TO W

1888 TKAP 1090

1885 PLOT XP(K2},YP<KZ>:TRAP
1096 NEXT K2

1100 I^TURN
1130 EM3
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680 YT=-l 
690 GOSUB 970 
700 GOTO 250 
710 REM XLATE UP AND TO RIGHT 
720 XT=l 
730 YT=-l 
740 GOSUB 970 
750 GOTO 250 
760 REM ROTATE CONTROL 
770 REM FIRST, XLATE TO ORIGIN 
780 FOR KZ=l TO NP 
790 XP(KZ)=XP(KZ) - AX 
800 YP(KZ)=YP(KZ) - AY 
810 NEXT KZ 
820 REM DO ROTATION ABOUT 0 , 0 
830 SA=SIN(IA) :CA=COS(IA) 
840 FOR KZ=l TO NP 
850 KN=XP (KZ) 
860 XP(KZ)=KN*CA-YP(KZ)*SA 
870 YP(KZ)=KN*SA+YP(KZ)*CA 
880 NEXT KZ 
890 REM XLATE BACK 
900 FOR KZ=l TO NP 
910 XP(KZ)=XP(KZ) +AX 
920 YP(KZ)=YP(KZ)+AY 
930 NEXT KZ 
940 GOSUB 1060: REM PLOT 
950 RETURN 
960 REM XLATE 
970 AX=AX+XT:REM KEEP TRACK OF ABS X 
980 AY=AY+YT:REM KEEP TRACK OF ABS Y 
990 FOR KZ=l TO NP : REM SHIFT X AND Y 
1 000 XP(KZ)=XP(KZ)+XT 
1010 YP(KZ)=YP(KZ)+YT 
1020 NEXT KZ 
1030 GOS UB 1060: REM PLOT 
1040 RETURN 
1050 REM PLOT 
1060 PRINT"{CLEAR)":REM CLR SCREEN 
1070 FOR KZ=l TO NP:REM FIGURE ADDRESSES TO -

BE POKED 
1080 LOC= (SS+RL*INT(YP(KZ)+ .5 )+ I NT(XP(KZ) +.5 

) ) 
1090 IF LOC <SS OR LOC>SE THEN NEXT KZ:RETURN 

:REM DON ' T POKE OFF SCREEN 
1100 POKE LOC , 160:REM LIGHT CHARACTER CELL A 

T SCREEN LOCATION 'LOC ' 
1110 NEXT KZ 
11 20 RETURN 
1130 END 

Program 2. Atari Version 

110 (llEN iL 4, 0, "K" 
120 GRJ:flHICS 3+16 
130 DIM XP(10),VP(10) :REM EH...ARGE DIt'ENS 
I~ Fffi MORE POINTS 
148 REM IHITI~IZE 
160 AX=0:AY=0:NP=10 :PI=3 .1415927 
170 REM NP=NUtlBER OF POUITS 
190 Fffi KZ=l TO ~p 
200 READ T:XP<KZ)=T :REAO T:'(p(KZ)=T 
210 f£XT KZ 
220 REM DATA 9ELOW ARE FIGURE Coo;:os . 
225 REM F~l Fffi EACH PO It-IT IS >( , V 

230 DATA -4,O, -2,O, O,O,2,O,4 , O,6,O, O, 4,O 
,2,O,-2,O,-4 
248 GOSUB 1060 : REM PLOT 
250 IF PEEK( 764 )<255 Tf£N 300 
260 ST=STICK(0 ): IF ST=15 TfHl 250 
270 XT=-(ST>B AI'Il ST(12)+(S1>4 AHO S1(8) 

280 n=< ST=9 OR ST=5 OR 8T=13)-( ST=10 OR 
ST=14 OR ST=6) 

290 GOSUB 970 : REM :>(LATE ROUT HE 
295 GOTO 250 
300 GET .LA 
310 IF A060 AI{) A0 62 Tf£H 250 
320 I~ - ( A=60)+( A--62 ) ):t( 15/ 360 H:( 2.t-PI ) 
330 GOSUB 780: REM ROTATE ROUTH1E 
340 GOTO 250 
760 REM ROTATE WlTROL 
m REM FIRST , lILATE TO ORIGIN 
780 Fffi KZ= 1 TO ~lP 
790 >:P< KZ )=Xf'( KZ ) -A.I( 
800 YP( KZ )=YP< KZ )-AY 
810 f£XT KZ 
820 REM DO ROTATION Ff(JIJT 0,0 
830 SA=SIN( IA ):cA=COS( IA) 
840 FOR KZ=l TO ~f' 
850 KN=>(P( KZ ) 
860 XP< KZ >=Kt~CA-'YP( KZ ):t~3A 
870 YP( KZ >=Ktt\<SA+YP( KZ ):tCA 
880 f£XT KZ 
890 REM :O<LATE m:1< 
900 Fffi I<Z=l TO t-F' 
910 XP< KZ)=Xf'( KZ )+A:~ 
920 W( KZ )=YP< KZ )+AY 
930 1·€o(T KZ 
940 GOSUB 1060 : REM PLOT 
sse RETURN 
96e REM XLATE 
970 AX=AX+XT : REM KEEP TRACK (f ASS X 
980 AY=AV+YT: RB-l KEEP 1AACK (f ASS Y 
990 Fffi KZ=l TO ~lP : RB-l SHIFT X fi'ID '( 
1000 XP< KZ )=XP( KZ )+>(1 
1010 YP< KZ >=YP< KZ )+'1'T 
1020 f£XT KZ 
1030 GOSUB 1060 : REM PLOT 
1040 RETURN 
1050 REM PLOT 
1060 GRAPHICS 3+16:SETCOLOR 0,0,10:CQ.OR 
1 

1070 Fffi KZ=1 TO ~f' 
1080 TRAP 1990 
1085 PLOT XP<KZ),VP(KZ):TRAP 40000 
109€l f£XT KZ 
1100 RETURN 
1130 EI{) 
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Fred DTgnazio is a computer enthusiast and author of several books on computers for young people. He is
presently working on two major projects: he is writing a series of books on how to create graphics-and-sound

adventure games. He is also working on a computer mystery-and-advcnture 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.

The Computer

Playground

Fred D'lgnazio

Associate Editor

Eric ran over to the royal-blue sliding board,

standing like a petrified monolith in the corner of

his school playground. He Iookedlup, searching

for the top of the

sliding board. It was

lost somewhere in

the drifting clouds.

The metal rail glinted

in the sun, resembling

the arm of a giant crane.

The dirty blue stairs

seemed to go up and up,

maybe ending somewhere

in heaven.

Although Eric was only

three, he confidently

grabbed onto the

sliding board's steel

handrail and began clinging the steep metal stairs.

After he got to the top, Eric stopped, panted like a

puppy, and surveyed his playmates, screeching

and dashing around the playground. His friends

looked strangely small, since Eric was so high tip.

Eric stretched on his tip-toes and grabbed the

chinning bar above the sliding board. He swung

back and forth wildly.

"Karla, watch!" he yelled to his teacher.

Halfway through each arc, he smacked his feet

against the top of the sliding board. Loud percus

sion noises echoed across the playground.

Suddenly, Eric let go and went flying down

the sliding board. He slid dizzily round and round

the board's corkscrew spirals. He Hew off the end

of the board, sailed across a mud puddle, and

demolished a sand castle being built by two of his

friends. His friends went crying to their teacher.

Eric howled. When he landed on the sandpile, he

had scraped his bottom on the tip of an upturned

shovel.

Moments later, the two kids were at work on

another sand castle, undisturbed about the prospect

of new children falling from the sky.

Eric was far away, on the opposite side of the

playground. His cheeks were splashed with gritty

tears, and his ears were filled with sand, but he was

smiling. He had a new project. He was crab crawling

across the green-shingled roof of the school's

playhouse, trying lo work up his courage tojump

into the old rowboat beached under the house's

eaves. Eric thought maybe he could do it. After all,

what's jumping off a roof to a three-year-old who

can climb to heaven and drop from clouds and

clobber casties?

The Computer Alchemists

The dark-suited men were frowning and fiercely
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intent. They spoke a cryptic, arcane language.

"Disk error in sector five," said one. "Uh-huh,"

said another. "We'll have to bleed the accumulator."

A third stared at a wide piece of paper he had just

ripped off a green-and-white sheet of paper so

long it could have covered a ban

quet table." The OS slave program

keeps stripping the control bits!"

he said angrily. He crumpled

up the paper and tossed it

into a navy-green waste-

basket under his spotless

desk.

The men worked in a

cool, almost Arctic room,

drained of color by the overwhelming bath of

white light emanating from the banks of flourescent

lamps fastened to the ceiling. Tall panels of lights

winked like a city's streetlights viewed from a distant

hill. Rows of metal boxes were filled with rotating

platters and reels of gleaming tape that spun and

whirred.

Staccato, machine-gun noises filled the room,

as three of the boxes disgorged endless sheets of

paper. The paper looked like a giant,jerking tongue

or an impossibly long scarf pulled from a magician's

sleeve.

The men were only vaguely aware of the tap-

dancing printer and the clacking tape drives. These

sounds were muffled by a loud whooshing noise

that seemed to cover everything in the room like

an invisible volcanic ash. The noise came from air

pouring through the wall grates from huge cooling

and filtering fans. After several hours in the room,

the noise could numb a person's whole body and

make it feel wrapped in a cocoon of cotton candy.

When Alien Worlds Collide

Eric on the sliding board and the men in the cotton-

candy room seem to be worlds apart. Eric is a tod

dler having fun on a playground. The men are

high-level programmers and analysts designing a

new computer system.

Eric is outdoors in the sun. The men are buried

deep in the bowels of the Pentagon, in a guarded,

windowless computer room.

Eric is covered with dirt and sand, and sweating

from his exertions. The men are covered with

plastic badges that proclaim their dedication and

their utter seriousness about their craft. Dust and

dirt are not permitted in their room. Only, sweat -

cold sweat.

I used to be one of those men. And Eric is my

son. Now Eric's world and the world where I once

worked have intersected, like alien worlds colliding.

When did the collision take place? It occurred

when I first turned Eric loose on my home

computer.

The shock was antic. It was also profound.

Eric is a person of arbitrary, random action.

He is a person driven by fantasy, by enormous

appetites and desires. His energy seems boundless.

His temper is formidable. He vibrates to the tune

of unchecked emotions and enthusiasms. He

cringes from invisible monsters that scare him half

silly, then walks unconcerned past real monsters he

still hasn't learned to fear. To my most careful,

clearly put instructions, he answers, "What?"

Computers, on the other hand, are creatures

of reason and precision. They are powerful tools,

the product of advanced technology. Computers

are predictable. If we put in the right command,

we get the right answer. Or, if we feed the computer

garbage, we get garbage back.

Computers and three-year-olds seem worlds

apart. Just imagine a computer that acted like a

three-year-old. Or imagine a three-year-old that

acted like a computer.

Three-year-olds are hardy and tough. Com

puters are finicky and delicate. Three-year-olds

revel in dirt, mud, and grime. Computers like to be

clean. They work better that way.

Knives, Forks, And Attila The Hun

Eric has lots of nicknames: Little Hulk, Commando

Kid, Tank, and the Lone Ranger, among others.

My favorite, though, is Attila the Hun. This is an

apt nickname because Eric, at heart, is a barbarian.

Can a barbarian ever learn to eat with a knife

and fork? Can lie be trusted in the same room as a

computer?

Sometime, over a year ago, I was on the phone

in the kitchen talking with someone in California. I

was trying to obtain some photos for a book I was

writing.

Eric was home with me all day, back then,

while his mommy went to work and his sister went

to school. I didn't worry about Eric while I talked

on the phone, since Eric was busy crayoning on a

piece of scrap paper on the floor of my study. Or

so I thought.

I was deeply engrossed in the conversation,

trying hard to visualize the Californian's robot

turtle, which I had never seen. Then I happened

to look up, and my heart stopped.

There, on the kitchen floor, Eric was hard at

work, creating a flagstone sidewalk made out of my

floppy disks. Myfloppy disks. I had stored all my

books and programs on those disks. Eric must have

known how important the disks were because he

had carefully removed each disk from its protective

case and gently dropped it on the floor. He had

placed all the disks in a neat row that ended at the

refrigerator. Now that he was finished building his
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QUALITY SOFTWARE FOR TRS-80 COLOR AND OSI

OUEST - A NEW IDEA IN ADVEN

TURE GAMES! Different from all the

others. Quest is plaved on a computer

generated map ol Alesia. Your job is to

gather men and supplies by combat, bargain

ing, exploration of ruins and temples and

outright banditry- When your force is strong

enough, you attack the Citadel of Moorlock

in a life or death battle to the finish. Play

able in 2 to 5 hours, this one is different

every time.

16K COLOR-80 OR TRS-80 or 12KOSI.

$14.95.

BASIC THAT ZOOOMMS!!

AT LAST AN AFFORDABLE COMPILER

FOR OSI AND TRS-80 COLOR MA

CHINES!!! The compiler allows you to

write your program"; in easy BASIC and

then automatically generates a machine

code equivalent that runs 50 lo 150 times

faster.

It does have some limitations. It takes at

least 8K of RAM to run the compiler and it

does only support a subset of BASIC—about

20 commands including FOR, NEXT, END,

GOSUB, GOTO, RETURN, END, PRINT,

STOP. USR(X). PEEK, POKE, ',/, + ,-.

X , X , = , VARIABLE NAMES A-Z. A

SUBSCRIPTED VARIABLE, and INTE

GER NUMBERS FROM 0 ■ 64K.

TINY COMPILER is written in BASIC. It

generates native, relocatable 6502 or 6809

code. It comes with a 20 page manua! and

can be modified or augmented by the user.

$24.95 on tape or disk for OSI or TRS-80

Color.

LABYRINTH - 16K EXTENDED COLOR

BASIC - With amazing 3D graphics, you

fight your way through a maze facing real

time monsters. The graphics are real enough

to cause claustrophobia. The most realistic

game that I have ever seen on either system.

$14.95. (8K on OSI)

L'LrlitLLLM:

VENTURERI-A fast action all machine

code Arcade game that feels like an adven

ture. Go berserk as you sneak past the

DREAQ1D HALL MONSTERS to gather

treasure in room alter room, killing the

NASTIES as you go. Great color, high res

graphics, sound and Joystick game for the

TRS-80 Color or OSI machines, (black

and white and silent on OSI.) Tape only.

$19.95.

Send $1.00 for complete catalog of Games, Utilities & Business Software.

AARDVARK-80

2352 S. Commerce, Walled Lake, Ml 48088

TRS 80 COLOR (313) 669-3110 OSI

LET COMPUTERMAT TURN YOUR VIC-PET-CBM INTO A HOME ARCADE

VIC SOFTWARE PET/CBM
ALIEN INVASION Arcade style exc iterne ill for yum VIC Lookoui here

they come Aliens are descending from the sky Move your lasei into position

and detend :hv earth Ilie attacks are unending tan you survive or will

Voder rule the galaxy M.iny extras on this one 20 levels o( pl.iy .. .$9.95

CATTLE-ROUNDUP - The cows are loose in ihe maze You have 2
minutes io gel each cow back into the corral Yon can push, coax and call ihe

cows Some cows are not wry smart and some are very stubborn You will

have lohc-lp (hem Be careful that you don't leave the corral gale open Color

graphics and sound Eiyhi levels ol play and a lime Imiil $9.95

HEAD ON — Your car moves forward around ihe raci-irack You i an move

up. down, right and left Try to score points, by running over the dots on the

track Watch oui toi ihecrusher it youcrash youloseacar Fnurcarsand

bonus levels Full color graphics and sound Fast action and very addicting 4

levels ot play .. . .' $9.95

SNAKEOUT - Blocks appear on the screen at random You move up.

down, nghi and left and try io move your snaki' over the blocks Each block

thai you gel raises your score Keep building yuui score bin watch oui

because ihe escape routes keep getting smaller. Time limit, color graphics

and sound 3 games on this cassette. Sndkeoul 2 player Snakeoui and
Trapper 9 Levels ot Play $9.95

TARGET COMMAND Muve your laser into position and gel ready lor

some quick action Dilteieni types ot missiles are dropping How many can

you shoot down They all travel at different speeds and different levels You

musl be lasi on the trigger logei them all Time limit, bonus points and very

addicting Color graphics and sound Arcade style tun. 10 levels ...$9.95

ALL VIC SOFTWARE RUNS IN

STANDARD 3K VIC.

BOMB'S AWAY - Can you slop him? The crazy bomber drops ihe bombs

Iron; the lopot the screen You gel -i buckets tocatch them Before you know

il bombs are falling so last you wonder when he will slop Just when you think

you have him under control your bucket gels smaller Is your hand quicker

ih.in your eye?

Cass 8K $9.95

ASltiROlDZ - Its your shipvs a swarm ot killer gammaroidz You are on a

collision course and must destroy ihem before ihey blast you inio the next

galaxy lour levels ol play. H.is hyperspace keys thai move you around.

Arcade Style entertainment at its tines!. Great graphics and sound

Cass 8K $9.95

MUNCHMAN — How many dots can you cover? It's you against the

i ompuier mum'hers ZIP and ZAP Cju you clear [he maze first or will they

gel you/' Number keys mow you up. down, right and left GREAT

GRAPHICS AND SOUND

Cass 8K $9.95

TARGET COMMAND li>i you against a barrage of enemy lazers thai are

aimed ai your ammo dumps Sight in on ihe largetsand score as many hits as

you dare As your skill increases so does the the difficulty — |5 levels to

select) This is an arcade style game wilh great graphics and sound effects A
must for your PET CBM

Cass 8K 59.95

VIC AND PET ARE TRADEMARKS OF CBM

PET/CBM SOFTWARE IS DESIGNED TO RUN ON

40 CHR SCREEN AND STANDARD 8K.

COMPUTERMAT .BOX 16M. DEPT C

LAKE HAVASU CITY. ARIZONA 86403

WRITE FOR FREE CATALOG OF VIC PET SOFTWARE

PLEASE ADD $1.00 PER ORDER FOR SHIPPING

QUALITY SOFTWARE FOR TRS-80 COLOR AND 051 

. , 
,. 

QUEST _ A NEW ID EA IN ADVEN· 
TURE GAMESI Different from all the 
others . Ouest is played on a compute r 
generated map of Alesia. Your job is 10 
gather men and supplies by combat , bargain
ing. eJICploration of ru ins and temples and 
outright bandi try_ When your force is snoog 
enough, you attack the Citade l of Moorlock 
in a life or death battle to the finish . Play 
able in 2 to 5 hours, this one is different 
every time. 
16K CDlOR-80 OR TAS-80 or 12KQSL 

BASIC THAT ZOOQMMS!! 
AT LAST AN AFfORDABLE COMPILER 
FOR OSI AND TRS.aO COLOR MA
CHINES!!! The compiler allows you to 
write your program~ i n easy BASIC and 
then automatically generates a machine 
code equivalent that runs 50 to 150 limes 
faster. 
It does have some limi tations . 11 takes at 
least 8K of RAM to run the compi ler and it 
does only support a subset o f BASIC-abou t 
20 commands including FOR, NEXT, END, 
GOSUB, GOTO, RETURN , END, PRINT, 
ST OP, USR(X), PEEK , POKE, . , I , + , - , 
X , X , ., , VARIABLE NAMES A -Z, A 
SUBSCR IPTED VAR IA BLE, and INTE
GER NUMBERS FROM 0 - 64K . 
TIN Y COMPI LER is written in BASIC. It 
generates native, relocatable 6502 or 6809 
code . It comes with a 20 page manual and 
can be modified or augmented by the user . 
$24.95 on l ape or disk for OSI or TRS4:lO 
Color. 

~~·~WlFJI~ 
1~ 

LABYRINTH - 16K EXTENDED COLOR 
BASIC - With amazing 30 graphiCS, you 
f ight your way through a maze facing real 
t ime m onstt!ts. The graphics are real enough 
to cause claustrophobia. The most realist ic 
game that I have ever seen on ei ther system . 
$14.95 . 18K on OSII 

VENTURER!-A fast ac t ion all machinf' 
code Arcade game that feels like an adven · 
ture . Go berserk as you sneak past the 
DREAQ!D HALL MONSTERS 10 gather 
treasure in room after room, killing the 
NASTIES as you go . Great color, high res 
graphics, sound and Joys t ick game for the 
TR S-80 Color or OSI machines . (black 
and w hite and silen t on OSI.) Tape only . 
$19 .95, 

$14.95 . 
Send $ 1.00 for complete catalog o f Games, Ut ilities & Business Software_ 

AARDVARK - 80 
2352 S. Commerce, Walled Lake, MI 48088 

IRS 80 COLOR (313) 669-3110 OSI 

LET COMPUTERMAT TURN YOUR VIC-PET-CBM INTO A HOME ARCADE 

VIC SOFTWARE PET/CBM 
ALI EN INVAS ION AI,·,ld.' :.tyl., ' ·" ·'1\.'II).'nl lu l vow VIC Look out hl' l l! 
they ~' u nll' Ali l'lls ,nt' eI " :>t."lldtl\~ hUlll!lll' :.kv /I-·\uveyour l,,:.t.' ! II1 tU po:'Illon 
.. Ind dl!tl'lld lIw " ,In h TI", ,ltI,ll ks ,Ih ' ulIl!lIdlll~ ,',111 you survlVl! III WIll 
V"d,'1 lult' Iht' ~'l lol)!'y /1-1 ,\1\1,' . 'Xlr.IS UI1 Ih,:. UIW :W I\.'wls of pl,IY ... 59.95 
CATIlE-RQ U N D U P - rill' nll.I.'~ .11l' luo~ III Ilw nl..ll.l' You h .. 1W 2 
nllllull'":. 10 ~\'ll',l\'h , '0\\ h'll k 1111U 11,,-, IIIH.II 't'UUI .111 pu:.h. l'u.." olll(h· .. ,lIlh" 
,' O\\.'~ Sonw n .,".'.:> .11'" nOI \\'I~ :.nlolll "lid :'UllI,' ,II,' ','ry ~Iuhhorrl You " ,11 
n.1Vl· 10 hdp tht'1lI B..' ,' ,\!l'Iullh,1I yuu dun'lll"I~\' l lw, u n .11 ~.II.'oPt'1l Color 
9I dphll' ~ .mel :>t.llilid EI~ l lI 1"l \'I:. ul pl'IY .ll1d ,I IllIll' hnlll ........ . S9. 95 
H EAD ON - Yuur C.II move" 10rw,II'eI ,Irolmd Ih", r,I,' ,' Trol,'k You I ,III mov\.' 
up. dO ... ·I1. n~hl ,mel 1.,1t Try 10 Sl'or\.' POl11b h}o' runll1l1~ OVl'r ,hI! dUIS 011 IllI! 
Ir,wk \Vol'~'h OUI lUI Illl',·ru:.h"1 II YUU ,·I.I"h you IU1,", ,1l'M FOUI l'M:.,lIld 
bUllu:. k·vt'l:. Full ,' 0101 !:i1,lphl":' .md ..uund F.I:.I ' 1' IIOII .mdvl! l y.lddll· III~ '-j 

[t·v"I:. ul p!d~ .. ,.- ... " ........ . .. "., .... . _ . ... _ ... $9,95 
SNAKE O U T BIu.. k" ,11'1)0.',11 on Ih., ~ fl,, '1l .11 1,IIldom You 11\\).0.' up. 
dlll.o.'ll . flghl .\lld 1.'11 .l11d I I ~ 10 muv,' ~'OUf sn.,k., 0,,'1 Ihl! hIOl.·k:. E,Il'h blo,:k 
,h.l l you 9;'>1 follS4'S yuw :.'-01., KI! I!P hUlldlll!.l yuw :''-Ol l! hUI \\-.111' " ow 
t"H?l· .. IUSt' ,ht' \.'St·,IPt' rout l'S kt'l' p ~l'lIln~ snlolll",r T I11I1;' lIn1ll . ,'olor ~1'Iphl" s 
.. md sound J ~,IIlWS on Ihl:' ... ISSt'l h· Sn,Ikeuul "1 pl"y,'r S rlolk" UUI .llld 
TroJPDCr 9 L.'wls ul PI'I~' ... $9.95 
TARGET COMMAND Mow ~'OUI 1.:l~'1 111\01'1,1,,111011 dud 9'-" rl"ld~ lUI 

::.unl'" qUI,'k "1'11011 DIUo.'Io.'llI I~'P"':. 01 1111:.,,11\.·:. ,lie d:opplng HUlA' m.II1~' ,·.:m 
you Shool do .... n Th .. v ,,1I11<1v\., I.11 dlll" I"1I1 :' IWI'<I:. ,lIld dlfil'fl'llll\.'wb You 
IIIU~I l"lt' I.bl un lhl' tn~~' 1 ,u \1"1 !hem.11I Tune Il1nll. honus pumb ,Irld \'1' 1 ~ 
,Idelll·'IlI!.l Color ~r"phll' :' .1Ild sound Arl',Ld.' "I~'I., run 10 1\.'1'\.·b . . . $9.95 

ALL VIC SOFTWARE RUNS IN 
STANDARD 3K VIC. 

COMPUTERMAT • BOX 1664. DEPT C 
LAKE HAVASU CITY. ARIZONA 86403 

BOMB'S AWAY - Colli yuu :.rop hun'! The l""r,lJ:y bomber drops Ihe bombs 
from Ih,' Illp ol I!W snl' t' ll You 9t'13 hUl"kl'IS 10CdiCh Ihem. Befo re you know 
11\'om\ls .1,.,1 .. 1111119 so /asl yO\J .... ondl' r when he 1.1.'111 SlOp. J USI when you Ihlnk 
yuu h,wl' h1lll unOl.'r ronlrol ~'OU I bu,'kel 9"'IS smallel Is your hand qUicker 
Ih.1I1 }o'UUI l'~l') 

Cob:' tlK ". 

ASTE RO IDZ - h~youl :.llIp":' olswarmo/kllll!1 gMlmaloldz Youareond 
.. olllMon roUlSl' ,\lId must dl'5110Y Ihem he/ore lhey bidSI you 11110 Ihe ne)l t 
~ .. , I,IJ>. Y FoUl Io.'vds 01 play H.b hypt'rspace kl!ys lhal move you a lound . 
AIl·,lell.' :.,yl.' ente rli\ lnmt'l ll .11 liS hnl!SI GTt'al 9raphu.:s and sou nd . 
Cols~ I-:IK . . . . ........ •. . ...•.•.••.••.•• 

M UN C HMAN .- Ho ... ' m .. U1Y dolS .dn you ~ove r) It's you agdlnSI the 
lompur,'r mun.-her:. ZIP .. 111,1 ZAP Can you dear the !l""k)ze 'IrSt or "111lhey 
~.'I vuu) Numb.'r kl'Y:' nlOl.l' you up. down, rlghl and leh GREAT 
GRAPHICS AND SOUND 

TARGET COM MAND - Its you d~a ln SI a barrdgeo/ enl.'my lazers Ihal a re 
,lIl1wd ,11 ~'OUI ilm!l1odump:. 5J9n1Hl on th", largcls,lnd score as many hlls dS 
yuu d,ll!.' A:. ~OUl ~kllllmn~ .. I~:' :.0 does Iht' Ihe dlfftculty - (5 l",wls 10 
>t.'Wll) Thl:. 1:. .. 111 oJlc<.ldl! :.IYko g..111"-' 1A'lln grE'dl graphic:. and soundel/ecls A 
lllu:.1 /UI ~'OUI PET C BM 
C.I:.:. tlK 

VIC AND PET ARE TRADEMARKS OF CBM 

PET/ CBM SOFTWARE IS DESIGNED TO RUN ON 
40 CHR SCREEN AND STANDARD SK. 

WRITE FOR FREE CATALOG OF VIC PET SOFTWARE 
PLEASE ADD $1.00 PER ORDER FOR SHIPPING 
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sidewalk, he began to walk on the

disks. Then he started to hop!

"Eric!" I screamed. I gagged

something inarticulate to the

person at the other end of the

phone and hung up. I charged

across the kitchen floor. Eric fled

to his bedroom.

I knelt beside the floppy

disks. I was in shock. I was certain that

the information they contained was

squished, trampled, ruined. Several

disks were covered with small dusty

footprints.

Did I flog Eric?

Was my informa

tion destroyed?

Happily, no.

But that was only the first ofa brief, but emo

tional, series of incidents involving Eric and the

floppy disks. The problem was he couldn't keep his

hands off them. Something perverse inside him

told him he had me by the throat. All he had to do

was point to a disk, and I flew into a tizzy. Every

time I left my study, he would sneak in and rob

several disks and hide them under his bed. For

awhile, things got so bad, I began sealing my disk

drawer shut with strapping tape, just to thwart

Eric.

Then I had an inspiration. I gave Eric a disk

of his own. It was an old disk that was no longer

reliable. I wrote Eric's name on the disk in big

green, magic-marker letters. I wrapped the disk up

and gave it to him as a present.

He was delighted. He still keeps the disk in a

place of honor on his bookshelf.

And he stopped robbing my disks.

Now You See It, Now You Don't!

I have two kids. Eric, of course, and Catie, who is

six.

I have several computers, and I have turned

my study into a videogame arcade and a computer

programming workshop lor neighborhood kids.

The kids can use all the computers in the

room except one, my writing computer. That

computer is supposed to be off limits.

One day. while the kids were banging away at

the other computers, I got up from my computer

to stretch and make a snack in ihe kitchen. On my

way back into the room, five minutes later, I hap

pened to glance at my computer screen. Before I

left, the screen had been filled with words - a

section of a new book chapter I was writing. Now

the screen was empty.

I panicked. I ran into the room yelling at the

kids. "Who messed with my computer?" I hollered.

"My chapter's gone. I've lost hours of work."

Then I checked the computer. I was sure it

had been turned off, but it was still on. I did some

more checking. Finally, I noticed the screen bright

ness switch. I turned it. Magically, my words reap

peared. My chapter was untouched. Nothing was

lost.

Just then, a very contrite five-year-old boy

came up to me with his head drooping. "I did it,

Mr. D'lgnazio," he said. "I didn't mean to kill your

computer."

Joystick Tug Of War

Another time. I was in the kitchen eating dinner

witli my family. Several children were still playing

computer games in the study. All of a sudden,

I mm the study came shouts and scuffling noises.

"It's my turn to blast them!" one child cried.

"You just blasted them!" cried another child.

"Now it's my turn!"

I ran into the study and found a six-year-old

and a nine-year-old (brother and sister) doing their

best to rip twojoysticks out of a computer.

"What are you two doing?" I shouted.

The kids turned toward me. Frightened, they

dropped their joysticks. One broke open on the

stuclv's hardwood floor.

"Out! Out!" I yelled.

They dashed past me and ran out the front

door of the house.

How Come This Doesn't Fit?

Another time. I was in the kitchen preparing dinner

for my family. It was close to five-thirty, and my

wife, Janet, would be home soon from the office.

As usual, the study was filled with kids playing with

the computers.

I was slicing up some carrots for the salad,

when I heard strange grunting noises coming from

the study, Were the kids in there wrestling among

the computers?

Hurriedly I dried my hands and went to see

what was the matter.

When I got to the study door, I couldn't believe

what I saw. A five-year-old boy was standing in

front of one of the floppy disk drives. That was

okay. I had taught all the kids - even Eric — how to

insert disks properly into the drive.

But this kid wasn't inserting a disk. He was

trying to shove a game cartridge into the drive. He

was trying to squeeze an inch-thick plastic box into

a hole designed for a disk only a sixteenth of an

inch thick. He grunted loudly because he was

trying so hard. He knew it was a tough thing to do,

and he was giving it his best shot.

Strategies For Survival

Given these tales of abused and violated computers.
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Strategies For Survival 
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what is the best strategy for mixing young people

and computers?

You could put a lock on the computer room

door until the kids all turn sixteen. Or until they

leave home.

You could keep the computer in the car trunk

and only bring it in the house after the kids are

asleep.

You could even fortify the computer, beef it

up, and make it indestructible, the way the military

does with computers onboard tanks, guided mis

siles, and submarines.

You could do these things, but I would advise

against it. In their place, I would advise a "Com

puter Orientation Session," followed by frequent

"refresher" courses. I would also recommend a few

simple precautions. And trust — lots of trust.

Based on my experience, I know that even

toddlers can be taught to use computers properly.

Sure, there are lapses. (Oh, boy, are there

lapses.) But, for the most part, Eric and his little

friends do an amazingjob with the computers.

They turn them on and off. They adjust the TV

screen. They insert and remove disks and car

tridges, even tapes. They know how to call up

programs and operate the keyboard, joysticks, and

other controls.

But they must be taught first. You need to sit

them down and go over the "etiquette" of using a

computer. Compare it to the family pet. You

shouldn't pull its tail or try to ride on it. It wouldn't

like that. —^

Instead, you need to be gentle with it and take

care of it. If you do the right things, it will be nice

to you and give you pleasure.

Frequent drills on specific rules help a lot,

here.

It would help if you give the kids some respon

sibilities for the computer's care that are just their

own. Like keeping the keyboard free of cookie

crumbs. Keeping the screen wiped clean of finger

prints and all sorts of unmentionable objects. Or

reporting any irregularities such as wires in the

wrong place, or anything that looks dangerous.

Remind the kids frequently that computers

run on electricity, and that electricity, like fire, can

serve them or hurt them.

Also, if you can afford it, give them their own

floppy disk, cartridge, or tape. Help them store

their favorite programs and games. Give them a

small case to store their printouts, game instruc

tions, and other computer-related materials. This

way, the computer will become partly theirs. As its

owners, they will try harder to care for the computer

and protect it.

The following precautions, like the advice

above, are just common sense. For example, I

learned to put rugs on my study floor. Then, when

computer objects dropped, there was a smaller

chance thai they'd actually break.

Also, back up all your important programs

and files. Then keep those backup copies in your

office, your bedroom, or in a locked safe. I can tell

you, it's a lot easier to keep your cool when your

child puts your floppy disk in the toaster, if you

have a backup to the disk.

Keep all plugs, wires, and cables (anything

electric) hidden and out of the line of fire. My kids

could trip on a paper clip. How about yours?

Put all your equipment on top of large, sturdy

tables, surrounded by lots of sturdy chairs.

Keep your cartridges, disks, tapes, manuals,

programs, etc. organized. Make everything accessi

ble to your children. But make them respect and

adhere to your organization.

Teach them standards. All devices must be

shut off after use. Disks and tapes must not be left

out after use. Everything has a place. (Nag them

about this rule, if only to preserve your sanity.)

Two last elements of strategy. First, try hard

not to get upset when it looks like your kids have

done something to the computer. Most of the time

things are a lot better than they seem at first. We've

had dozens of accidents with computers here at the

"D'Ignazio Arcade," yet we've never broken a

computer. At least not completely.

Second, don't push your kids to use the com

puters. Your three-year-old doesn't have to use

educational programs to benefit from the com

puter. Your six-year-old doesn't have to learn to

program.

Just the exposure to computers is doing your

kids a world of good. Just switching buttons off

and on. Or typing letters and shapes on the

keyboard and watching them appear on the

screen.

If you make kids' computer time synonymous

with drudgery, with work, with tension, or with

pressure, the kids won't like computers.

Don't push the kids. Just open the door, and

sit ba,ck and watch. Computers fascinate kids, and

that fascination will motivate them to learn on their
own.

And congratulate yourself on your accom

plishment. You are bringing together two very

different worlds. And the results? The results are
anybody's guess. (Q
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serve them or hurt them. 

Also, if yo u can afford it, g ive them their own 
fl oppy disk, ca rtridge, or tape. Help the m sto re 
their favorite programs and games. Give them a 

stnall case to store their printouts, ganle instruc
tio ns , and othe r computer-related materials. This 
way, the compute r will become partly theirs. As its 
owners, they wi ll try ha rde r to ca re for the compute r 
a nd protect it. 

The fo llowing precautions, like the ad vice 
above, are just common sense. For example, I 
lea rned to put rugs on my stud y floor. Then , when 
computer objects dropped , there was a smalle r 
cha nce that they'd actua ll y brea k. 

Also, back up all your important programs 
a nd files. Then keep those backu p copies in your 
office, your bedroom, or in a locked safe . I can te ll 
you , it's a lo t eas ie r to keep your cool when yo ur 
child puts your flopp y disk in the toaster, if yo u 
have a backup to the disk. 

Keep all plugs, wires, and cables (anyth ing 
electric) hidden and out of the line o f fire. My kids 
could trip on a paper clip. How about yours' 

Put a ll your equipme nt o n top of large, sturd y 
tables, surrounded by lo ts of sturdy chairs. 

Keep your cartridges, disks , tapes, manuals, 
programs, etc. organ ized . Make everything accessi
ble to yo ur childre n. But ma ke them respect and 
adhere to your organization . 

Teach them standards. All devices must be 
shut off after use. Disks a nd tapes must not be le ft 
out after use . Everything has a place. (Nag them 
about this rul e, if on ly to prese rve your sanity.) 

Two last elements o f strategy. First, try hard 
not to get upset when it looks like your kids have 
d one something to the computer. Most of the time 
things are a lot bette r than they seem at first. We've 
had doze ns o f accidents with compute rs he re at the 
"D'lgnazio Arcad e," yet we've neve r broken a 
computer. At least not completely. 

Second , don 't push your kids to use the com
puters. Your three-year-old d oesn't have to use 
educational programs to benefit from the com
pute r. Your six- year-old doesn't have to learn to 
program. 

Just the exposure to compute rs is doing your 
kids a world of good. Just switching buttons o ff 
a nd on. Or typing letters and shapes on the 
keyboard and watching them appear on the 
screen. 

If you make kids ' computer time synonymous 
with drudge ry, with work, with te nsion , or with 
pressure, the kids won 't like computers . 

Don't push the kid s. Just open the door, and 
sit ba,c k and wa tch. Computers fascinate kids, and 
that fascination will motivate them to lea rn on their 
own, 

And congratul ate yoursel f on your acco m
plishment. You a re bringing together two ve ry 
different worlds. And the results? The results are 
a nybody's guess . © 



ATARI HOME COMPUTERS

A
ATARI

ATARI 800
16K... $669

32K ... $749

48K... $779

410 Recordet 576.00

810 Disc Drive $449 00

822 Pr.nler $269.00

825 Printer . S629.00

830 Modem 5159 00

820 Pr.nier . . . S269 00

850 Interface . . S-169 00
New DOS 2 Syslem S29.00

CX30 Paddle ... S18 00

CX40 Joy Slick . . . S18.00

CXB53 16K RAM . ^^ 577.95

Microtek 16K RAM 564^95
Microlek 32K RAM 599.95

Ramdisk |128K| 5429.95

Inlec 48K Board J199.95

Inlec 32K $99.95

All RAM prices good through July 1962 only

One year extended warranty

481 Entertainer

482 Educator

483 Programmer

570.00

160.00
1130.00

$49.00

464 Communicalor S344 00

ATARI HOMECOMPUTER PROGRAMS

HOME OFFICE

CX404 ATARI Word Processor S 119.00

CX8102 Calculator S29.00

CX412 Dow Jones Investment Evalualor S99.00

CX4109 Graph It. Joystick optional . . . SI 7.00

CX4104 Wailing Lisi.. S20 00

CX4115 Mortqaqe & Loan Analysis S13 00

CX4103 Statistics 1 S200U

CX8107 Stock Analysis 5?0.00

CXL4015 TeleLink 1 . S2300

HOME STUDY

CX4101 An Invitation to Programming 1 $20.00

CX4106 An Invitation to Programming 2 523.00

CX4117 An Invitation to Programming 3 S23.00

CX4107 Biorhylhm .. S13 00

Conversational Languages (ea ) £46.00

CX4121 EnergyC/ar.. . S13.00

CX4114 European Countries 4 Capitals . . S13 00

CX4108 Hangman. Joystick optional .. S13.00

X4102 Kingdom ... .513.00

CXL4007 Mustc Composer $34.00

X4123 Scram, uses joystick S20 00

CX4I1I Slates 4 Capitals .. .513.00

CX4110 Touch Typing 520.00

HOME ENTERTAINMENT

PAC MAN ., 535 00

CENTIPEDE 535.00

CAVERNS OF MARS . S32 00

CXL4013 Asleroids £29.00

CXL40O4 Basketball S27.OO

CX4105 Blackjack »13.00

CXL4009 Computer Chess 129.00

XL4012M.ssile Command . . 529.00

CXL4008 Space Invaders . 129.00

CXL4011 Star Raiders S39.00

CXL4006 Super Breakout S29.00

CXL4010 3D Tic-Tac Toe 527.00

CXL4OO5 Video Easel 524.00

PROGRAMMING LANGUAGES AND AIDS

CXL4003 Assembler Editor 547.00

CXL4002 ATARI BASIC S47.0O

CX8126 ATARI Microsolt BASIC S70.00

CXL4018 PILOT 172.00

CX4O5 PILOT (Educational) 5105.00

ATARI 400
16K... $329

32K... $419

48K... $519
ATARI PROGRAM EXCHANGE;

Eastern Front '41 .... .. J25.50

Avalanche 515.50
Outlaw 515.50

747 Landing Simulation SI5.50

Babel . -. $15.50

Dog Daze S15.50

Downhill S15.50

Attack' S15.50

Blackjack Casino 515.50

Reveisill . 515.50

Dominalion ... 515.50

Solilare si 5.50

Disk Fuer.. 515.50

Supersort 515.50

Data Management 515 50

Chameleon S15.50

Instedti S15.50

Insomnia ... . 515.50

My Firsl Alphabet . S2S 50

Mapware 518 00

Number Blast . .511.50

Family Cash Flow 515.50

Weekly Planner . .515.50

Bowler's Data Base SI3.00

Banner Generator S11.50

Crystal Software

Bermuda Fantasy . S26.00

Beneath Pyramids . S20.00

Galactic Quest ... S26.O0

House ol Usher... S20.00

Forgotten Island S26.00

Haunted Palace 533.00

Compuma* (Acct. Rec . Gen. Ledger.

Inventory. Payroll. ea.| S110.00

Synapse

File Manager 800 S69.95

Dodge Racer S19 00

Chicken S24.00

Slime S24.00

Nautilus S24.00

Disk Manager , 524.00

Foil Apocalypse , S24.00

Assembler S39.OO

Prolector S24.00

EXPY (Automated Simulation)

Ricochel 514.50

Crush Crumble & Chomp S24.00

Star Warrior S29.00

Rescue al Rigel 524.00

Datestones S16.00

Invasion Orion S18.S0

Mission Asteroid 522.00

Online

Jaw Breaker $27.00

MouskATTACK S31.00

TheNe>tStep S34.O0

Soltporrt .$27.00

Wtizatd 4 Princess . 529.00
Atcade Plus

Ghost Hunter (cassette) $24.00

Ghost Hunter (disk) S30.00
KByte

KBYTE Krazy Shoot Out (ROM) S39 00

K-DOS 569.00

Visicalc $179.00

Letterperlect (Word Processor) $109.00

Dala Sod Textwizzard 589.00

Texas Instruments

TI-99/4A S299
PHA2100 R F Modulator 529.00
PHP 1600 Telephone Coupler . S179'oo
PHP 1200 Peripheral Expansion Box . S199 00
PHP 1220 RS 232 Card $143,00

PHP 1240 Disk Controller $199.00

PHP 1250 Disk Drive $319.00

PHP 1100 Wired Remote Controllers (Pair)... $31 00

PHP 1260 32K RAM . $229.00

PHP Printer Solid State S319.00

PHM 3006 Home Financial Decisions 526.00

PHM 3013 Personal Record Keeping S43.00

PHD5001 Mailing List .. S60.0r,

PHD 5021 Checkbook Manager . 518 00

PHM 3008 Video Chess . . 560.00

PHM 3010 Physical Fitness . . S26.00
PHM 3009 Football S26.OO

PHM 3018 Video Games I . $26.00
PHM 3024 Indoor Soccer S26.OO

PHM 3025 Mind Challengers . S22.OO

PHM 3031 The Attack S35.00

PHM 3032 Blasto S22.0O

PHM 3033 Blackjack and Poker S22.00

PHM 3034 Hustle 522.00

PHM 3036 Zero Zap S18.00

PHM 3037 Hangman . S1800

PHM 3038 Connect Four Sia 00

PHM 3039 Yahtiee S22.00

Tombstone City 21si Century S34.00

Munch Man S34 00

T I INVADERS S34 00

CAR WARS S34.00

Printers
Smith Carona TP1 S699.00

Centronics 739-1 5519.00

Centronics 739 3 S619.00

Diablo 630 Special S1799 00

Epson

MX80 wIGraltran 5449.00

MX80FT Call

MX100 Call

NEC

8023 , $549.00

7730 Call

7720 Call

7710 .. Call

Okidata

82A 5499.00

83A 5749.00

84 .... 51129.00
Citoh Starwnter

F10 40 CPS S1469 00

F10-55 CPS Call

Prownter _ S479.O0

Talley

BO24L 51629.00

IDS

Prism SCall

MPC Apple Parallel Board 4 Cable $69 00

2 Meter RS232RS232 $29.95

Cables Available For Most Interfacing Purposes

Computer Covers
ATTRACTIVE DUST COVERS FOR YOUR

COMPUTER AND DISK DRIVE

Commodore VIC 20. S6 99

Atari 400 S6.99 Commodore 8032. S14.99

Atari 800 S6.99 Commodore

Atari 810 S6 99 8050/4040 S10.99

All Atari Covers are All Commodore covers

Beige are Royal Blue

Most software (or Atari 400/800 available on cassette or disk.

computer mail order west
CALL TOLL FREE

:ranco

Habla

■spanol

800-648-3311
IN NEVADA. CALL (702) 588-5654

P.O. BOX 6689. STATE LINE, NEVADA 89449

ATARI HOME COMPUTERS Texas Instruments 

AlARI PROGRAM EXCHANGE: 
Eastern Front '41 ••.. 525.50 
Avallinche • . ••.. 515.50 
Outl. w ... ....... .... . 51 5.SO 
141 La nd'"9 Simulat ion . .. SI 5.SO 
Babel • . SI 5.50 
Dog Daze ...... " .......... .. .. " ........... S1 5.SO 
DownhiU ..... ....... ...... . Sl5.50 
AUack l ..... " ....... SI5.50 
Blllickjack·CaslnQ .....•..•.... • • .. .•... SI5.5O 
RevelS; II •......•.....•••...•• S 15.SO 
Domina tion ... SI5.50 
Soli'.re SIS.SO 
Oisk Fu el . . SI5.50 
SYpel$orl " . SI5.SO 
Data Ma nagement . . ..... "....... .. SI5.SO 
Chameleon ................. " ..... SI 5.50 
hls ledi, ..... SI5.50 
Insomnia .. . ................. SI5.50 

)I\. 
ATARI 

~~ 
TI·99/4A S299 

PHA2100 R F Moduhltor .......... .. . . . ........ 529.00 
PHP 1600 Telephone Coupler ..... . . . 5179.00 
PHP 1200 Peripheral Expansion Bo x . $199.00 
PHPI220RS232Card . $143.00 
PHP 1240 Disk Controller ... $\99.00 
PHP 1250 Disk Dri ve ................ .. $319.00 
PHP I 100 Wiled Remote ContrOllers (Pair) S31 .00 
PHPI26032KRAM .. . ... 5229.00 
PHP Printer Solid State .......... .. 5319.00 
PHM JOO6 Home Financial Dec isions ........... 526.00 
PHM 3013 Personal Record Keeping . ........... 543.00 
PHD SOOI Mailing list . .......... .. 560.00 
PHD 5021 Checkbook Manllgor ... . .. 51B.00 
PHM JOO8 Video Chess ............ 560.00 
PHM 3010 Physical Fi tness 526.00 
PHM 3009 Football . .. 526.00 
PHM 30 IB Video Games I . . ... 526.00 
PHM 3024 Indoor Soccer . 526.00 
PHM 3025 Mind Challengers .. .. 522.00 
PHM 3031 The Attack . . .................. 535.00 
PHM 3032 Btasto ............. .. 522.00 
PHM J033 Blackjack and Poker . . ... 522.00 
PHM 3034 Hustle .. 522.00 
PHM 3036 Zoro Zap . . 51B.00 
PHM J037 Hangman . 51B.00 
PHM 3038 Connect Four .. 51B.00 
PHM 3039 Yahtzee . ... 522.00 
Tombstone City 2151 Century .. 534.00 
Munch Man .. . ........................ 534.00 
T I INVADERS . . .............................. 534.00 
CAR WARS . . 534.00 

=~,::::. -:. -:. -:. -:. -:. -:.-:.-;."":.-= -------------------
..... __ w. 

ATARI800 
16K $669 
32K $749 
48K $779 

ATARI400 
16K $329 
32K $419 
48K $519 410 RecOfder . 576.00 

81 0 Disc Dme . U"'9.00 
822 Pllnter 5269.00 
825 Prinler 5629.00 
830 Modem 5159.00 
820 Pr," ler . . 5269.00 
8SO Inter1ace _ ...... 5.169.00 
New DOS 2 System 529.00 
CX30 Paddle 518.00 
CX40 Jo Stock 518.00 
CXBSJ 16K RAM 57 .95 
Mlcrotek 16K RAM . . . . . . •• . '" .. . . 564.95 
Mlcro tek 32K RAM . . $99.95 
R. mdlsk (128K) ... . . ... ... . . .... ... . ... . $429.95 
Intee 48K Bo.rd ... . . .. 5199.95 
Intac 32K . ...... . ......... . ..... . ... . . .... ... 599.95 

All RAM prices good through July 19820nl 
One year extended warranty ... .. ...... 570.00 
481 Enterta,"er .......... $69.00 
482 Educator . .. 5130.00 

My FIISI Alphabet . . 525.50 1-----------... ------------MapwlIre .. .. S \8.00 
483 Programmer $49.00 
484 Communru tor 53"'''' 00 

AT ARI HO ME CO MPUTER PROGRAMS 
HOME OFFICE 
CX404 AlARI Word Processor ....... .. ... 5119.00 
CX8102 Calcula tor . . ...... .. ..... 529.00 
CX412 Dow Jones Investment Evaluator . .. ..... S99.00 
CX4109 Graph It . Joystick ophonal 517.00 
CX4 104 Marling list 52000 
CX4115 MortQaQe & Loan Analysrs 51300 
CX4103 St,lost lCS I 520 00 
CXB1 07 Stock Analysis . 5:xl rJO 
CX L40 15 TeleLink t .. . ........ 523.00 
HOME STUDY 
CX4101 An Invitation 10 Programm'"g I • _ 520.00 
CX4106 Alllnwitill ion to Programming 2 523.00 
CX4117 An Invit lltlon to Programming 3 ......... 523.00 
CX"'107 BiOfhythm . 513.00 
Conversalionallanguages jea l . 546.00 
CX 4121 Ene.gy Czar . 513.00 
CX4114 Europea n Countlles & Capit,' ls . 513.00 
CX410B Hangman. Joystic k optional 513.00 
CX4102 Kingdom . . .. 513.00 
CX L4007 Music Com poser .. .. _ ..... $34.00 
CX4123 Scram. uses joystick . . ........ 520.00 
CX4112 Stiltes & Capi tals . . ..... 513.00 
CX4110 Touch Typing . 520.00 
HOME ENTERTA INMENT 
PAC MAN . 
CENTIPEDE 
CAVERNS OF MARS . 
CXL4013 AsterOids . 
CX14004 Basketball . 
CX410S Black jack . 
CXL"'OO9 Computer Chess . 
CXL4012 Missile Command . 
CX l "'OOB Space Inwade.s .. 
CXL4011 Stllr Raider s ... 
CX14006 Super Breakout . 
CX L4010 3·0 l ic·lac·Toe . 
CXl400S Video Eesel . 
PROGRAMMING LANGUAGES AND AIDS 
CXl4003 Assembler Editor .. 
CXl4002 ATARt BASIC . 
CX8126 ATARI Mic rosolt BASIC . 
CXL40 l B PILOT ... 
CX40S PILOT (Educa l ional) . 

535.00 
535.00 
53200 
$29.00 

....... 527.00 
..... SI3.00 

S29.00 
$29.00 
S29.00 
m .oo 
$29.00 

.... 527.00 
....... 524.00 

. 547.00 

. 547.00 
....... 570.00 

.. 572.00 
5105.00 

Number Blast . . SI1 .SO 
Family ClSh Flow . S15.50 
Wee kl y Planner . . .••.•..... S 1 S.SO 
Bowler's Da ta Base . . ..... . .......... 513.00 
Banner Generator ............. . ... . • •......... 511.SO 
Crystal SoHware 

Bermuda Fllntasy . 526.00 
Beneath PYlilmids . .. 520.00 
Galact iC Ouest . . 526.00 
House 01 Usher 520.00 
Forgotten Island . . .................. 526.00 
HauntOd Palace . . ......... . ........ 533.00 

Compumu (Acct. Rec .. Gen. Ledgel. 
Inventory. Pilyroll. ea.l . . .................. 5110.00 

Synilpse 
File Manilger 800 
Dodge Racel 
Chicken ... 
Slime ... 
Nautilus .. 
Disk Manager . 
FOl t Apocalypse . 
Assembler . 
Protector . ........ .......... . 

EXPY (Automated Simulation) 

569.95 
51900 
524.0\) 
524.00 

... 524.00 
524.00 
524.00 

. 539.00 
. .. . ...... . 524.00 

Ricochet · ... . ... . . . ......... . .. .... . . . . .. . . 514.SO 
Crush Crumble & Chomp ... . ....... . ........ 524.00 
Star Warrior ... 529.00 
Rescue at Rigel . . . . ........ . .. . 524.00 
Dalestones . . .. . . . 516.00 
tnvasion Orion . ....... . 5IB.50 
Mission Asteroid ... ........ ...... .. . . .. .. 522.00 

Online 
Jaw Breake. 
MouskAnACK 
The Ne_t Step .. . 
Soltporn ....... . 
Willard & Princess 

ArC~~~:tIU~unl f!l (cassellel . 
Ghosl Hunter (d isk) 

K·Byte 

. . . . . 527.00 
. 531 .00 

. ... 534.00 
. S27.00 
529.00 

.. 524.00 
.......... 530.00 

K·BYTE KrillV Shoot Out (ROMI . .. 539.00 
K·DOS . . . . .. . ... .. ... . 569.00 

Visicatc .. ...... . ... .... .. 5179.00 
Lelterper1ecl (Word ProceSSor) . . ........ 5109.00 

Dala Soli Te_ lwlu ard . . . .. . . S89.00 

Printers 
Smilh Carona TPI . 
Centronics 739·1 . 
Centronics 739·3 . 
Diablo 630 Special . 
EDson 

MX80 wlGfa l trax 
MX80FT 
MXl OO .. 

NEe 
B023 .. . 
7730 .. . 
n20 .. 
n lo . 

Okldata 
82A 
8JA 

" . Citoh Sl aMri ter 
FtO·40 CPS . 
Flt}.55CPS ... 
Pfowriter 

Taliey 
8024·L 

IDS 

. 5699.00 
.. 5519.00 

56 19.00 
51799.00 

...... 5449.00 
........ .... Cilil 

................. Cilil 

..... 5549.00 
. ...... Cilli 

. Call 
Call 

5499.00 
5749.00 

. 51129.00 

51 469.00 
. ... Call 

. 5479.00 

.. 51629.00 

Prism SCali 
MPC Appte Par~lIel Board & C~ble . 569.00 
2 Meier RS232·RS232 .... .. ... .. . . . . 529.95 

Cables Avalleble For Mos tlnterfecing Purposes 

Computer Covers 
ATTRACTI VE OUST COVERS FOR YOUR 

COMPUTER AND DISK DRIVE . 

AlaIl400 .. 
Alari BOO •• 
AtariB I O .. 
All Alall Covers are 
Beige. 

56.99 
56.99 
56.99 

Commodore VIC·20. 56.99 
Commodore 8032. 51 4.99 
Commodore 
B05OI4040 . 510.99 
All Commodore covers 
afe Royat Btue 

Most software for Atari 400/800 avai lable on casse tte or disk. 

Franco 
Habla 
Espanol 

computer mail order west 
CAl l TOll FREE 800-648-33 II 

IN NE VAD A. CAl l 1702) 588·5654 

P.O. BOX 6689. STATE LINE, NEVADA 89449 



HEWLETT

PACKARD

tfelai !

' '".' ■—— -rmiriirTiyinirr'-"

HP-85 S1899
HP'86 call

HP*87 S1769 00

HP-125 S1999.00

HP«85 16K Memory Module S169.00

5'." Dual Master Disc Drive S1769.00

Hard Disk w/Floppy S4349.00

Hard Disk S3440.00

Sweet Lips" PloItBf S1149.00

80 Column Primer .. 5799.00

87 CP/M $399.00
87 128K Memory 5610.00

87 Visicalc 5205.00

HP-41CV Calculator .... $239.00
41C S189 00

11C S104.00

12C 5114.00

34C 5114.00

38C 5114.00

HP-41 Printer S340.00

HPIL CALCULATOR PERIPHERALS

IL Modual S104.00

Digital Cassette S449.00

Printer/Plotter S419.00

Card Reader S164 00

Optical Wand S99 00

SEC
8001-A SM9.00

8031 5749.00

8012 S549 00

Accounts Receivable S295 00

Word Processing ... . S395 00

General Accounting . S295 00

Inventory Control . . S295 00

Job Cost $295 00

Disks
Maxell

MD I (bos ol 10) . S36.OO

MD IHbox oMO). . . S46.00

MFDI(8") ..S44.00

MFD II (8 Double Densityi... S54 00

Syncom |box ol 10) S29.00

^commodore

BUSINESS MACHINES
SOFTWARE

Word Pro 5 Plus S319.00

Woid Pro 4 Plus S299.00

Word Pro 3 Plus S199.00

Commodore Ta* Package S589.00

Visicalc $179.00
Medical Billing S449.00

The Source 589.00

OZZ Iniormation System . S289.00

Dow Jones Portfolio S129.00

Pascal S239.00

Legal Time Accounting S449.00

Word Craft 80 . 5289 00

Power S79 00

Socket-2-Me S20.00

Jinsam SCall

MAGIS SCall

CPA SCall

Real Estate Package SCall

The Manager S209.00

Soitrom S129.00

BPI Inventory Control S319.0O

BPI JoD Costing S319.0O

BPI Payroll S319.0O

BPI General Ledger S329.O0

Creative I SAM . 579.00

Creative General Ledger S229.00

Creative Accounts Receivable S229.00

Creative Inventory S229.00

VIC 20 S239

COMPLETE
CALL FOR AVAILABILITY AND PRICE

FORNEWVIC-64

VIC 6 Pack Program S44.00

VIC 1530 Commodore Datassette S69.00

VIC 1540 Disk Drive $499.00

VIC 1515 VIC Graphic Printer .... S339.OO

VIC 1210 3K Memory Expander S32.O0

VIC 110 BK Memory Expander 553.00

16K VIC Expansion . S99 00

VIC 1011 RS232C Terminal Interlace $43.00

VIC 1112 VIC IEEE-488 Interlace SB6.00

VIC 1211 VIC 20 Super Expander 553.00

VT 232 VICTerm I Terminal Emulator . 59.00

VIC 1212 Proqrammers Aid Cartridge . . S45.00

VIC 1213 VICMON Machine Language Monitor . $45.00

VIC 1901 VIC AVENGERS . S23.00

VIC 1904 SUPERSLOT $23.00

VIC 1906 SUPER ALIEN $23.00

VIC 1907 SUPER LANDER S23.00

VIC 1908 DRAW POKER .. S23.00

VIC 1909 MIDNIGHT DRIVE J23.OO

CBM 8032

s1039
4032 5969.00
4016. S769 00

8096 Upgrade Kit S369.00

Super Pet 51599.00

2031 S529.0G
8250 Doubled Sided Disk Drive 51699.00

5 Megabyte Hard Disk 52399.00

B050 .-. S1299.00

4040 5969.00

8300)Letter Quality! . . .51799 00

8023 5769 00

4022 SS99.00

Pet to IEEE Cable $37 00

IEEE to IEEE Cable .. S46.00

Tractor Feed tor 8300 . .5240.00

QQfifiBB

Terminal S13.00

Un Word S13M

Gralix Menagerie ... S11 00

VIC PICS 515.00

Ticker Tape S13.00

Banner Headlmer SI3 00

RS 232 S39.00

VT 106A Recreal on Pack A . 544.00

VT107A Home Calculation Pack A 544.00

VT 164 Programmable Character/Gamegraphics S12.00

Household Finance S27.00

VIC Games S19.00

VIC Home Inventory 513 00

VIC ReclEd II S13 00

VL101 Introduction to Computing S19.00

VL 102 Introduction to BASIC Programming S19.00

VM110 VIC 20 Programmers Reference Guide ... 515.00

Apple
Call for availability and prices

on all Apple computers and peripherals

In-stock items shipped same day you call. No risk, no deposit on C.O.D.

orders. Prepaid orders receive free shipping within the continental United

States with no waiting period for certified checks or money orders. AH

prices shown are cash prices. Add 3% for Mastercard and Visa. NV and

PA residents add sales tax. AH items subject to availability and price change.

Televideo
910 IS79.0O

912C S69900

920C S749.0O

925C .■ S749.00

950 S939.00

Calllor computers

802 call

802H call

816 call

806 call

Monitors
BMC 12" Green $85 00

Amdek

300G $16g

Color I 5339

Color II J609

Color HI $429

Tl 10" Color S349 00

Zenith 9 inch ( Green) Ji 1900

Modems
Hayes

Smart

Chronograph

Micromodem 11

Micromodem 100
Novation Auto

DCal

Cat

52 39 00

. S199.00

S279 00

.S309 00

S239 00

S169 00

SI59OO

Nev. & Pa. residents add sales la*.

computer mail order east
CALL TOLL FREE 800-233-8950

INTERNATIONAL CALLS AND IN PA. CALL (717) 327-9575

477 E. THIRD ST., WILLIAMSPORT, PA 17701

Patncio

Habla

Espano

HEWLETT 
PACKARO 

--!: 
.. .J. __ 

HP' 86 . 
HP · S7 . 
Hp·1 25 . 
Hp· 85 16K Memory Module .. 
5',, " Du al Ma ster Disc Dri~e . 

Hard Disk wlFloppy . 
Hard Disk . 
" Sweet lip'" PloUet . 
80 Column Prin ter . 
87 CP/M ................. . 
87 128K Memory .......... . 
87 VIslcalc . ........... .. 

HP'41CV Calculator 
41 C . 
I I C . . ............... . 
12C .......... .. 
34 C .. 
38C . 
HP· 41 Prllller . 

\ 

call 
. $1769 00 

... $1999.00 

... . $169.00 

. .. $1769.00 
.... $4349.00 

.. $3440.00 
. .... $11 49.00 

. $799.00 
. .... $399.00 
..... S610.oo 

........ $205.00 

. $239.00 
.... 51 89.00 

....... . 5104.00 
...... 51 14.00 

. 5114.00 
$1 14.00 

. $340.00 
HPIL CA LCULATOR PERIPHERALS 

IL Modual . 
Digi ta l Cassette . 
Printefi Plol ter 
Card Reader . 
Optical Wand 

............ $104.00 
... $449.00 

.................... 5419.00 
..... $164.00 

.... $99.00 

NEe 

~camrnadare 

BUSINESS MACHINES 
SO FTWARE 

Word Pro 5 Plus . 
Word Pro 4 Plus •. 
Word Pro 3 Plus •. 
Commodore TIU. Package . 
Visicalc . 
Medical Bill ing . 
The Source 
OZZ Intolmation Sys tem . 
Dow J ones Porllolio . 
Pascal . 
l egal Time Accounting . 
Word Cra ll 80 
Power 
Socku2·Me 
Jinsam 
MAGIS . 
CPA .. . .. ..... . .. ... .. . .. .. ..•. 
Real Es tate Package . 
The Manager .. 
Sol',om . 
BPI Inventory Conl rol . 
BPI Job Costing 
BPI Payroll ••. 
BPI General ledgl!r 
Creative I SAM . 
Creative Generalledgef .. 
Creative Accounts Receivable 
Creative Inventory 

VIC20 
COMPLETE 

.. 5319.00 
. 5299.00 

.. 5199.00 
5589.00 
5179.00 
5449.00 

sa9.00 
. 5289.00 
5129.00 
5239.00 
5449.00 
5289.00 

579.00 
520.00 

SCali 
SC,)!! 

. •• SCan 
. SCali 

. 5209.00 
5 129.00 
53 19.00 
5319.00 
SJ I9.00 
5329.00 

579.00 
5229.00 

... 5229.00 
. 5229.00 

CALL FOR AVAILABILITY AN D PRICE 
FORNEW VIC·64 

800 1·.0. . 5749.00 VIC 6 Pack Program . . .. $44.00 
803 1 .. 5749.00 VIC 1530 Commodore Datasse lle . .. S69.oo 
80 12 .. .. $549.00 VIC 1540 Disk Dri~ e .... . 5499.00 
AccounlS Recel~ab l e 5295.00 VIC IS I S VIC Gra phic Prin ter . S339.oo 
Word ProceSSIng . .. 539500 VIC 1210 3K Memory Eapander . 532.00 
General Accountrng .. 529500 VIC 110 SK Memory bpander ... 553.00 
In~en l ory Conllol . . .. 529500 16K VIC E. pa nslon . . 599.00 

____ ~J~O~b~C~O~'~'" . .;;.;~;..;...;.;..;;....;.. _ _'.;;.;~_'.;..."'~29~'.;OO::.; VIC 1011 RS232C Terminal lnlerlace ............ 543.00 
:- VIC 111 2 VIC IEEE·488 Interlace . ..: 586.00 

Malell 
MD I (bo l 01 10) . 
MD II {bo. 01 101 . 
MFD I {SOl 

Disks 

MFD II (8 " Double Densi ty) . 
Syncom (bo. 0 1 10) . 

.. 536.00 

.. 546.00 
... 544.00 

.. ... 554.00 
.. 529.00 

VIC 1211 VIC 20 Super E.pander . . .... 553.00 
VT 232 VICTerm I Terminal Emulalor ............. 59.00 
VIC 1212 Proqrammers Aid Ca rtr idge .. .. 545.00 
VIC 1213 VICMON Mach ine Language MOlll tor . 545.00 
VIC 1901 VIC AVENGERS . . 523.00 
VIC 1904 SUPERSLOT 523.00 
VIC 1906 SUPER AllEN 523.00 
VIC 1907 SUPER LANDER . 523.00 
VIC 1908 DRAW POK ER . .. 523.00 
VIC 1m MIONIGHT DRIVE . . ..... 123.00 

CBM 8032 
51039 

"''' 40 16 . 
B096 Upgrade KIt . 
Super I'et . 
2031 . 
8250 Doubled Sided Disk Or l ~e . 
5 Megabyte Hard Disk ... 
8OSO 

"''' S300 (Leller Quality! 
8023 

"''' Pel 10 IEEE Cable 
IE EE tol EEE Cable . 
Traclor Feed lot 8300 .. 

5969.00 
5769.00 

. ....... $369.00 
51599.00 

5529.O'J 
. $1699.00 
$2399.00 
51299.00 

5969.00 
51799.00 

576900 
. 5599.00 

. 53700 
.. 546.00 

..... . 5240.00 

Termmal . 513.00 
Un Word . 513.00 
Gra l ia Menagene 511 .00 
VIC PICS .. 51 500 
TIcker Tape . . 51 3.00 
Banner Headliner . . ... 513.00 
RS 232 . . 539.00 
VT 106.0. Recreat ' on Pack A 544.00 
VTl07A Home Calcula tion Pac k A . .. 544.00 
VT 164 Program mable Charac.er/Gamegraphlcs. 512.00 
Household Finance . 527.00 
VIC Games . 51 9.00 
VIC Home I n ~en'ory 
VIC ReelEd II 
VL10 t Inlroducrlon '0 Compuhng . 
VL 102 1nl roduc l ion to BASIC Programmmg 
VM110 VIC 20 Programml'rs Re lerence Guide 

513.00 
513.00 
51 9.00 
519.00 
51500 

Apple 
Call lor a~ailab i lit ~ and prices 

on all Appl l' compulers and peripherals. 

In·stock items shipped sa me day you call. No ri sk, no deposit on C.O.D. 
orders. Pre·paid orders rece ive free shipping within the continental United 
Siaies with no waiting period for certified checks Of money orders. All 
prices shown are cash prices. Add 3% for Mastercard and Visa. NV and 
PA residents add sales tax. All items subject to availability and price change. 

910 . 
912C 
'20C 
925C 
, SO . 

802 ... 
eo'H 
816 .. 
806 

Televideo 
. 5:'19.00 

.. 5699.00 

.. 5749.00 

Monitors Modems 
5149.00 

............. 5939.00 
Call lor compulers 

. call 
call 

. calf 
........ call 

BMC 12" Green . 
Amdek 

300G . 
Color I . 
Color II . 
Color III . 

TI 10 " Color 
Zenith 9 inch ( Green! . 

S85.00 

$169 
S33. 

.............. $699 
. ...... . .... . . $.429 

5349.00 
. 5119.00 

Nev. & Pa. residenl 5 add sales la :.< . 

Hayes 
Smart 
Chronograph 
Micl omodem It 
Micromodem 100': 

No~a t lon Au to 
D Ca l 
Coo 

computer mail order east 
CALL TOLL FREE 800-233-8950 

INTERNATIONAL CALL S AN D IN PA. CA LL 17171 327·9575 

477 E. THIRD ST .. WILLIAMSPORT . PA 17701 

5239.00 
... . . ... 51 99.00 

5279.00 
S30900 
513900 
516900 
515900 

Palr lClo 
Habla 

Espanol 



COMPUTE! July. 1982, Issue 26

With versionsfor the VIC and Atari computers, this

program illustrates how to make games and learning

programs easy for preschoolers to use.

Answer

Selection With

Joysticks

Stephen Levy

Bowie, MD

One of my major objectives in purchasing a com

puter was to create educational programs for my

young son. Realizing that a preschool child might

have difficulty using the keyboard, I decided that

using thejoystick to input responses was the answer.

Not that learning to use the keyboard is not impor

tant, but if that is not the purpose of the program,

it might get in the way and cause frustration.

Al Baker's two articles in COMPUTERS First

Book OfAtari gave me ideas and the little extra

push I needed.

The purpose of this educational program is to

give a young child practice in deciding which of

four words is different from the other three on the

screen. The child uses the joystick to make his

selection and is allowed as many tries as needed.

Once the correct response is picked, a short expla

nation appears and the child can then decide

whether to do another problem or to end the pro

gram. All this is done with the joystick.

The program is very straightforward. All data

for problems are in lines 20 to 199, with even-

numbered lines containing the words and explana

tions in the odd-numbered lines. I have included

only four series of words (lines 20,22,24,26) so that

the reader may add his own. You must adjust line

220 to equal the number of even-numbered data

lines (total series of words); in my example there

are only four.

example: 220 Q= INT(RND(0)*A) + 10:RESTORE Q*2

where A equals the number of problems.

Lines 210-215 randomly select the background

colors.

Since my purpose is to demonstrate the use of

the joystick in an educational program, I have not

added any graphic displays, but I would suggest

"dressing up" the program for use with young

children in order to maintain their interest. Below

is an explanation of the program by line.

Lines

5-10

20-27

28-199

200

210-215

220

230-270

300-350

360

385-390

395

400-420

440-470

Initialization.

Data for questions.

To be used for additional data for questions.
Data placed as follows:

Four choices, then joystick position of correct
answer, 1 n the order that they appear in data
line. Ifthe fust answer is correct then the
number should be, 14; second, 11; third, 7;
fourth, 13.

Sets mode and turns offcursor.

Randomly selects background color and print.

Randomly selects data to be used. The number

multiplied by RN D{0) should be equal to the
number of questions.

Reads data and positions words on screen.

Positions @ symbol in the direction of user's
answer.

Checks for correct answer.

Clears® from incorrect answer.

Gives user another try at the same question.

Reads and prims explanations on screen.

Gives user the option ofanother problem.

Program 1. Atari Version

1 REM D = JOYSTICK

2 REH STEPHEN LEUY

3 REH
4 REM 381-464-2952

5 DIM Q1 $(. 20), Q2*< 28), Q3$( 28 ) > Q4*< 20) > E$

5511 riORLOCK LH, BOWIE, !1D.20715

lA'

l,9,2=SETC0L0R

10 B$="

15 LiOTO 200

20 DATA ftPPLE,PEAR»HAT,0RAMG£,

21 DATA HAT IS HOT A FRUIT

22 DATA A,EjLSi13
23 DATA 'S1 IS HOT A UOWEL

24 DATA BLUE,GREEN,RED,SAD,13

25 DATA THESE WORDS ARE COLORS
26 DATA APE, APPLE, ATE, FUN, 13

27 DATA THESE WORDS BEGIN WITH

209 GRAPHICS 2=F0KE 752,1

210 e=RN
4,C,S:SETC0LGR 2,1

215 SETCOLOR 8,C,1

22Q GNim\RrtX8)#4
230 READ Ql$,Q2$,Q.:j$..Q4$,H

246 POSITION I8-IHT(<LBK0

T #6;Q1*

250 POSITION i@-IHT«l_EHCQ4$>V2^9--PRI

T #6; 04*
260 POSITION 14,5:pRINT #6; 03*

270 POSITION 7-LEN<Q2$;-,5:RRINT #6;Q2*

288 PRINT -PRINT =PRINT "PUSH STICK IN

h€ DIRECTION OF"

COMPUTII July, 1982, Issue 26 

With versio1lS for the V I e and Atari computers, this 
program illustrates how to '//lake games and learning 
programs easy f01' presclwolers to lise, 

Answer 
Selection With 
Joysticks 
Stephen Levy 
Bowie, MD 

One of my m,~o r objeClives in purchas ing a com
pute r was to create educationa l programs for my 
young son. Realizing that a preschool child might 
have difficulty using the keyboard , I decided that 
using thejoystick to input responses was the answer . 
Not that learn ing to use the keyboard i not impor
tant, but if that is not the purpose of the program, 
it might get in the way and cause frustration. 

Al Baker's two articles in COMP UTE" s First 
Book Of Atar; gave me ideas and the little extra 
push 1 needed . 

The purpose of this educationa l p rogram is to 
give a young child practice in deciding which of 
four words·is d ifferent from the other three on the 
screen. T he child uses the joystick to make his 
selection and is allowed as many tries as needed . 
Once the correct response is picked, a short expla
nation appears and the child can then decide 
whether to do another problem or to end the pro
gram . All this is done with the joystick. 

The program is ver y straightforward. All data 
fo r problems are in lines 20 to 199, with even
numbered lines con tain ing the words and explana
tions in the odd-numbered lines. I have included 
only four series of words (lines 20,22 ,24,26) so that 
the reader may add his own. You must adjust line 
220 to equal the number o f even-numbered data 
lines (total se ries of wo rds); in my example there 
are o nly four. 

example: 220 Q= INT(RND(O)*A)+ 10:RESTORE Q*2 
where A equals the number of problems. 

Lines 210-215 randoml y select the background 
colors. 

Since my purpose is to demonstrate the use of 
the j oystick in an educational program, I have not 
added any graphic displays, but I wou ld suggest 
"dressing up" the program fo r use with young 
children in order to maintain their inte rest. Below 

is an explanation of the program by line. 

Lines 
5-10 
20-27 
28-199 

200 
210-215 
220 

230-270 
300-350 

360 
385-390 
395 
400-420 
440-470 

I nilializ3tion. 
Data for questions. 
To be used for additional data for questions. 
Data placed as follows: 
Fo ur cho ices, then joystick positio n of COfl"ect 
answer, I n the order that they appear in data 
line. 1 f th e first a nswel' is correct then the 
numbe r shou ld be, 14; second , 1 I ; third , 7 ; 
fourth , 13. 
Sets mode and turns o ff cursor. 
Rando mly selects background colo r and print. 
Rando ml y selects daLa to be used , T he number 
multiplied by RN D(O) sho uld be cqua l LO the 
number of questio ns, 
Reads data and positions words on screen , 
Positio ns @ symbo l in the d irection of use r's 
answer, 
Chec ks for colTecLanswer, 
Clea rs @ frolll incorrecl a nswer . 
Gives user anolher try aL the same qu estion . 
Reads and prints ex planations on screen , 
Gives user the o plion of anolher problem, 

Program 1. Atari Version 

1 REtl 0 : J)YSlT I CK 
2 REt'l STEPHEN LEIJV 
3 REM 3511 t1iRLOCK L~L BOl-lIE. MD . 20715 
4 REt-l 301-464-2052 
5 DItl 01$( 20 ), 112$( 2~1 ) .• 03$( 2~1) , ('4$( 20 ), E$ 
(40) , 8$( 1 ),C$( 1), CLEAR$( 1) 
113 8$=" ": CLEAf;:$=CHR$( 125) : C$=" ~" 
15 GOTO '-'00 
20 DATA APPLE. PEAR , HAT , ORAt1GE, 7 
21 DATA HAT I:; fIDT A FRUIT 
22 DATA A, E., 1,S, 13 
23 DATA'S' I S fIDT A IJOHEL 
24 DATA 8LUE, GRWL RED .• SAD, 13 
25 DATA THESE l,fJRO:; ARE COLORS 
26 DATA APE, APPLE, ATE , FUt·j, 13 
27 DATA THESE mF:D:; BEGIN l·HTH 'A' 
200 GRAPH I CS 2: POKE 752 , 1 
210 C=RHO(0 )t16:SETCOLOR 1,9, 2 :3ETCOLOR 
4, C, 8 : SETCOLOR 2, 11 .. ::: 
215 SET COLOR 0,C,1 
?20 G!= n1T \ Rf[J( 0 )*4 )+ 10 : RE;TORE 1):(;2 
230 READ Ql$, Gt2$, 1)3$, 04$,A 
240 POSITIO~1 1~HHT« L8KG!1$ »,··2 ), 1 :PRIH 
T #6 ;01$ 
250 POSITION Hl- ItH<J LEtK G'4t> )/2 )., 9 : PRH1 
T #6; Q4$ 
260 POSITION 14.5:PRHIT 116;03$ 
270 POS I TI ON 7 - LEW Q2$ ) , 5 : PF: I HT 116 ; Q2$ 
280 PRIt-1T :PRIm :PRIt-1T "PUSH STICK H1 T 
1-£ DIRECTION OF" 



ARTWORX.IT'SA WHOLE
NEWWORLD OFSOFTWARE.

Scene from BETA FIGHTER during creation using the DRAWPIC graphics editor.

HODGE PODGE: by Marsha Msredith
(Atari and Appie)

NOW AVAILABLE FOR ATARI!!! This captivating

program is a marvelous learning device for children

from 18 months to 6 years. HODGE PODGE consists
of many cartoons, animation and songs which appear

when any key on the computer is depressed. A must

(or any family containing young children.

PRICE $19.95 diskette

□ PM EDITOR: by Dennis lander (Atari. 16K)
Create your own fast action graphics game for the

Atari 4fjn 0' 800 usmg its player missile graphics lea

tures By using player data stored as strings, players can

be moved or changed (for animation) at machine Ian

guage speed All this is done with stung variables
(P0$<Y) = SHIP4) This program is designed to permit
creation of up to 4 players on the screen, store them as

string data and then immediately try them out in the
demo game included in the program Instructions for

use in your own game are included PM EDITOR was
used to create the animated characters mARTWORX
RINGS OF THE EMPIRE andENCOLJNTER AT QUEST AR iv.

PRICE $29.95cassette $33.95diskette

ROCKET RAIDERS bv Richard Petersen (Atan21Ki
Delend your asteroid base against pulsar bombs, roc

hets. lasers, and the dreaded "stealth saucer" as aliens

attempt to penetrate your protective force field Precise
target sighting allows you to tire at the enemy using mag

netic impulse missiles to help protect your colony and

its vital structu'es

PRICE $19.95cassette $23 95 diskette

FOREST FIRE TWO: Dy Richard Petersen {Atari 24K)

FOREST FIRE has been enhanced and now offers a two
player mode for head to head competition to see who can

survive, suffet Ihc least damage and put their file out first.
User input now determines landscape, wind and weather
conditions, offering limitless game variation. FOREST FIRE'S
eicellent cota graphics have been made even better, turning

your computer into a super-detailed file scanner,

PRICE S16.95 cassette $20.95 diskette

D GIANT SLALOM: by Oennis Zander (Atari. 16K)
Bring the Winter Olympics toyour computer anytime of

the year1 Use the ioystick to guide your skiers path
down a giant slalom course consisting o' Open ar.d
closed gates Choose from three levels of difficulty
Take practice runs or compete against from two to
eight additional skiers

PRICE $15.95casset1e $19.95diskette

"THE PREDICTOR by ThomasBarker

(Apple Atfl" TRS 80 North Star and CP.M(M BASIC)
This is a complete Package that covers least squares

fitting of parameters for two o' more variables THE
PREDICTOR can be used for predicting sales and pro
cess behavior, trend analysis, model building and many
other uses calling for multilinear regression techniques
Each option >n the program is prompted with simple

yES/NO commands making it very easy to use
PRICE $29.95 diskette

□ PILOT: by Michael Piro (Atari, 16K)

Pilot your small airplane to a successful landing using
both joysticks to control throttle and attack angle PILOT
produces a true perspective rendition of the runway,
which is constantly changing Select from two levels of
pilot proficiency
PRICE .. $16.95cassette $20.95diskette

D TEACHER'S PET: by Arthur Walsh (Atari. Apple.
TRS80.PET, North Star and CP'MlMBASIC) systems)

Thisisanmtroductiontocomputersaswellasa learn
ing tool for the young computenst (ages 3-7). The pro
gram provides counting practice, letterword recognition

and three levels of math skills.

PRICE $U.95cassette$18.95diskette

□ MAIL LIST 3.0: (Atari, Apple and North Star)
The very popular MAIL LIST 2 2 has now been up

graded Version 3.0 offers enhanced editing capabilities
to complement the manv other features which have made

this program so popular MAIL LIST is unique in its
ability to store a maximum number of addresses on one
diskette (typFCally between 1200 and 2500 names!)

Entries can be retrieved by name, keyword(s) or by zip
codes They can be written to a printer or to another
file for complete die management The program pro
duces 1. 2 of 3-up address labels and will sort by zip
code (5 or 9 digits) or alphabetically (by last name) Files
are easily merged and MAIL LIST will even find and
delete duplicate entries' The address files created with
MAIL LIST are completely compatible with ARTWORX
FORM LETTER SYSTEM

PRICE $49.95 diskette

a THE VAULTS OF ZURICH; by Felix and Greg Herlihy

{Atari, 24K, PET)

Zurich is the banking capital of the world. The rich and
powerful deposit their wealth in its famed impregnable
vaults But you, as a master thief, have dared to under

take trie boldest heist of the century You will journey
down a maze of corridors and vaults, eluding the most
sophisticated security system in the world. Your goal 15
to reach the Chairman's Chamber to steal the most trea
sured possession of air THE OPEC OIL DEEDS'

PRICE $21.95cassette $25.95 diskette

3 BRIDGE 2.0 by Arthur Walsh (Atari (24K) Apple

TRS 80. PET, North Star and CP/M (MBASIC) systems)
Rated »1 by Creative Computing. BRIDGE 2 0 is the

only program that allows you to both bid for the contract
and play out the hand (on defense or offense!). Interest
ing hands may be replayed using the 'duplicate" bridge
feature. This is certainly an ideal way to finally learn to
play bridge or to get into a game when no other (human)
players are available

PRICE 517.95cassette $21.95diskette

O ENCOUNTER AT Q.UESTAR IV: by Douglas McFariand
(Atari, 24K)

As helmsman of Rikar starship, you must delend

Questar Sector IV from the dreaded Zentanans. Using
your plasma beam, hyperspaceengmes and wits to avoid
Zentanan mines and death phasers. you Struggle to Stay
alive. This BASIC/Assembly level program has super
sound, full player missile graphics and real time action

PRICE $21.95 cassette $25.95 diskette

NEW PROGRAMS!

HAZARD RUN: by Dennis Zander (Atari, 16K)

The sheriff has spotted you and you must make the

treacherous run through Crooked Canyon past

Bryan's Pond to the jump at Hazard Creek and safety.

You can even put the joystick-controlled GEE LEE car

upon two wheels to make it through some tight spots.

A lead foot is not always the answer as you dodge
trees, rocksand chickens in this nerve-racking game.

HAZARD RUN employs full use of player/missile

graphics, re-defined characters and fine scrolling
techniques to provide loads of fast action and visual

excitement.

PRICE $27.95 cassette $31.95 diskette

BETA FIGHTER: by Douglas McFariand {Atari, 16K)
See who will be the ace gunner in this action game

set on a spectacular Martian landscape. BETA
FIGHTER can be played with one or two players and

uses player/missile graphics and delightful sound

effects.
PRICE $16.95 cassette $20.95 diskette

DRAWPIC: by Dennis Zander (Atari 16K)

DRAWPIC provides the user with an unbelievably

easy way to create screens in graphics modes 3-7.
Just sit back with your joystick and use POINT PLOT,

DRAW LINE. RUBBER BAND fill and COLOR SET to

create beautiful images on your Atari. Full or partial

screen images are saved as string data in the program

and can be instantly recalled and combined into new

images using machine language subroutines. These

graphic images can be easily incorporated into your

own programs. The imagesof HODGE PODGEand the

landscape of BETA FIGHTER were made using

DRAWPIC.
PRICE $29.95 cassette $33.95 diskette

POKER TOURNEY: by Edward Grau
(Atari 32K, Northstar)

You are entered in a high stakes Draw Poker

Tournament facing six opponents including Lake-

wood Louie, Shifty Pete and Dapper Dan. Each has

hisown style of play and of bluffing. POKER TOUR

NEY utilizesthe Joker, has true table stakes play and

each hand is played based on pot odds. The Atari
version's graphics and sound are superb of course
(programmed by Jerry White) making POKER

TOURNEY the class program of its type.
PRICE $18.95 cassette $22.95 diskette

ORDERING INFORMATION

Call ARTWORX toll-free number to order

direct:

800-828-6573

In New York. Alaska. Hawaii call:

(716) 425-2833

All orders are processed and shipped

within 48 hours.

Shipping and handling charges:

Within North America: Add $2.00

Outside North America: Add10% (Air Mail)
New York State residents add 7% sales tax

Quantity Discounts:

Deduct 10% when ordering 3 or more
programs

Ask forARTWORX atyour local computer
store.

Write for FREE Catalogue listing more
information about these and other quality
ARTWORX programs.

150 North Main Street Fairport. NY 14450

ARTWORX.IT'S A WHOLE 
lEW WORLD OFSOFTWARE. 

Cf-(':lfJH t f 
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Scene from BETA FIGHTER during creat ion using the DRAWPIC graphics editor. 

HODGE PODGE: by Marsha Meredith 
(Alari and Apple) 

NQWAVAllABlE FOR AlARI!!! This captivating 
program 1$ a marvelous learning device for children 
from 18 months to 6,Years. HODGE PODGE consists 
of many cartoons, anlmatiooand songs which appear 
when any ke'Jon the compuler is depressed. A must 
for any family containing young children. 
PRICE. . . .. $19.95 diskette 

a PM EDITOR: by Dennis Zander (Atan, 16K) 
Create your o .... n faSI action graphics game for the 

AlaI' 400 or 800 uSing Its player missile graphics fea · 
tures By uSlnll ptayer dala stored as strings, playels can 
be moved Of changed <lor animal Ion) al machine Ian 
guage speed All thiS 'S done With WIn!! variables 
(PO~(V)"SH I P4 ) ThiS prog/am IS deSigned 10 perm ll 
creahon at UP 10 4 player s on the screen store them as 
strlOg data and then Immediately try them oul In th~ 
demo game Included III the program Instructions for 
use 10 your o .... n game are Inclueed PM EDITOR was 
ur.ed to create the animated characler!. ,n ARTWORX 
RINGS or THE ( MPIREandENCOUNTER A.T OUESTA.RIV. 
PRICE S29.95 cassetle S3J.95 d,skette 

o ROCKET RAIDERS bv RIChard Petersen (Atar, 24K ) 
Delena your asterOid base against pulsar bombs. roc 

kets. lasers and the dreaoed ' stealth saucer as aliens 
attempt 10 penetrate your protective torce field Prec ise 
larget Slghtrng allows you to file al the enemv uSing mag 
netiC Impulse miSSiles to help protect yOur Colony and 
Its Vi tal structures 
PRICE Sl9.95 casse\te S23.95 dlskene 

C FOR EST FIRE TWO: by Richard Petersen (Ata" 24K) 
FOREST FIRE has been enhanced and now oilers a IwtI 

pl<lYcr mode for head 10 head competlt ron to see who can 
SUrvive. sullel the leasl damage and put thel' life out fnst 
User Input now determ ines l<lndscape . .... Ind and weatt'er 
condmons. ollell '!g limitless gilme vanatlon. FOREST flRE's 
exceltefl t color graphi~ have been made ellen benef. turnr'l8 

r computer .nto a super-detailed hre scanner 
RICE .SI 6. 95 cassette $20.95 diskette 

o GIANT SLALOM: by Dennis Zander (Atar l. 16K) 
Brrng Ihe Wmter OlympICS toyour compuier anyt ime of 

the year' Use tne tQystrck 10 gUide your slr.ler's path 
down a giant slalom course conSISllng of open and 
closed gates Choose from three levels of dlHlculty 
Take pracl lce runs or compete agamSt trom Iwo :0 
eighiaddilional skiers 
PRICE $15.95 cassene Sl9.95 dlskene 

D THE PREDICT OR by Thoma~ Bar ... er 
(Apple Ata" TRS SO North SI<lr anO CP/ M (1.1 BI\SIC) 
Thl~ IS a complete paclo.age that covers least sQuares 

I,n.ng of pa'<lmeter~ lor two 01 more var iables THE 
PREOICTOR can be used lor predlc\tng sales and pro. 
cess behaVior. Irend analYSIS. mOdel DUlldlng and many 
olher uses cal1mg for multllrnear regresSIon techniques 
Each OPl ion In the program IS prompted ..... ,th Simple 
Y(SI NO commands making II very easy to use 
PRICE $29.95 dlsketle 

a PILOT: by Michael Prro (Alan. 16K) 
Pilot your small airplane to a successlul tanding usrng 

both Joysticks to control throttle and attack angle PILOT 
produces <l true perspective rendition of the runway. 
whIch IS constantly changing Select Irom two tevels at 
pdot prollclency 
PRICE S16.95 casselte $20.95dlskelte 

a TEACHER'S PET: by Arthur Walsh (Alan. Apple. 
TRS·SO.PET . North star and CP/ M (MBA.SIC) systems) 

ThiS 15 an Introduction to compulers as well as a lear n 
!fig 1001 lor the young computerlstlages 3·7) The pro 
gram prOVrOes counting practlCe.lelier word recogml lOIl 
and three levels of math Skills 
PRtCE $14.95 casselle $18.95 dlslo.ette 

o MAIL LIST 3.0: (Alan. Apple and North Star) 
The very popular MAIL LIST 2.2 has now been up· 

graded VerSion 3.0 oHers enhanced edltlnR capabllrtles 
to complement the many other leatures ..... h,c h have made 
th iS program 50 popular. MAIL LIST is ufliQue In ItS 
ab,lrly to store a maXimum number of addresses on one 
dlskelle (typically between 1200 and 2500 namest) 
Enllles can be retlleved by name. keyword(s) or by l IP 
codes They can be wlillen 10 a plIllter or to <lnother 
Ille for complete l ite management The program pro. 
duces I. 2 or 3·up address labels and Will sort by ZiP 
code (5 or 9 digits) or alphabetically (by last name) Files 
are eaSrly merged and MAIL LIST Will even l ind and 
delete duphcate entlles' The address l ites created With 
MAILUST are completely compatible With ARTWORX 
FORM LETTER SYSTEM 
PRICE .. S49.95 dlskelle 

o THE VAULTS Of ZURICH : by Feli~ and Greg Herlrhy 
(Ata n.24K. PET) 

Zurich Is the banklngcapltalol the world The rIch arn::t 
powerful depasli therr wealth In ItS tamed Impregnable 
vaults But YOU. as a master thief, have dared to under· 
take the boldest he.st 01 the century You Will Jourfley 
down a maze of COHidors and vaults. eluding the most 
soph.stlcated secull ty system In the world Your goal IS 
to reach the Chalrman's Chamber to steal the most trea. 
su red possessIOn of all: THE OPEC OIL DEE DS' 
PRICE S21.95 cassette $25.95 diskette 

a BRIDGE 2.0 by Arthur Walsh (Atarl (24K). Apple 
TRS·SO. PET. North Star and CP/M (MBASIC)syslems) 

Raled.lll by Creat ive Computmg. BRIDGE 20 IS the 
only progr<lm that allows you to both bid tor the conlract 
arn::t pl<ly OUt the hand (on defense or ottense!). Interest. 
Ing hands m<lY be replayed uSing the "duplrcate" bndge 
feature ThiS IS certain ty an Idea l way to fmally learn to 
g::~:r~~~: ~rv~~I~~~~n to a game when no olher (human) 

PRICE $17.95 cassette $21.95 d,skelle 

o ENCOUNTER AT QUESTAR IV: by Douglas McFarlarn::t 
(Atan.24K) 

As helmsman of Rlkar starshlP. you must defend 
Questar Sector IV from the dreaded Zenta"ans. USing 

lour plasma beam. hyperspace engines and WitS to allOld 
entanan mmes and death phasers. you struggle to stay 

ahve. ThiS BASIC/ Assembly level program has super 
SOUnd. full player miSSIle graphICS and rea l time actIon 
PRICE $21 .95 cassette S25.95 diskette 

NEW PROGRAMS! 

HAZARD RUN : by DenniS Zander (Atan, 16K) 
The sheri ff has spotted you and you must make the 

treachero us rUn through Crooked Canyon past 
Bryan's Pond to the jump at Hazard Creek and safety. 
You can even put the joystick·controlled GEE LEE car 
upon tVlOwheels to make it through some tight spats. 
A lead foot is FlOt always the answer as you dodge 
trees, rocks and chickens in this nerve-racking game. 
HAZARD RUN employs lull use of player/ missile 
graphics, re·defined characters and fine scrolling 
techniques to provide loads of fast actIOn and visual 
excitement. 
PRICE ........ $27.95 casseUe $31.95 diskette 

BETA FIGHTER: by Douglas McFarland (Alari. 16K) 
See who wi ll be the ace gunner in this action game 

set on a spectacular Martian landscape. BETA 
FIGHTER can be played with one or two players and 
uses player/ missile graphics and delightful sound 
effects. 
PRICE . . . , .... $16,95 cassette $20.95 diskette 

DRAWPIC: by DennIs Zander (Alari 16K) 
DRAWPIC provides the user with an unbellevably 

easy way to create screens m graphics modes 3 ·7. 
Just sit back with your joyslickand use POINT PLOT, 
DRAW LINE . RUBBER BAND fill ancl COLOR SET to 
create beautiful images on your Atari. Full or partial 
screen ima~esaresaved as string data in the program 
and can be mstanlly recalled and combined Inlo new 
images using machine lan~uage subroutines. These 
graphic images can be eaSily incorporated into your 
own programs. The images of HODGE PDDGEandthe 
landscape of BETA FIGHTER were made using 
DRAWPIC. 
PRICE ... , .. ,$29.95 cassette $33 .95 diskette 

POKER TOURNEY: by Edward Grau 
(Atari 32K , Northstar) 

You are entered in a high stakes Draw Poker 
Tournament facing six opponents including lake· 
wood Louie, Shifty Peleand Dapper Dan. Each has 
his own styleol pfayand of bluffing. POKER TOUR· 
N EYu til izes the Joker, has true table stakes play and 
each hand is played based on pot odds. The Atari 
version's graphics and sound are superb 01 course 
(programmed by Jerry White) making POKER 
TOURNEY the class program of its type . 
PRICE ....... $18.95 cassette $22 .95 diskette 

ORDERING INFORMATION 

Call ARTWORXtof/·free number to order 
direct: 
800-828-6573 
In New York. Alaska. Hawaii call : 
(716) 425-2833 
All orders are processed and shipped 
within 48 hours . 
Shipping and handling charges: 
Wilhin North America: Add $2.00 
Outside NotCh America : Add 10% (Air Mail) 
New York State residents add 7% sales tax 
Quantity Discounts : 
Deduct 10% when ordering 3 or more 
programs 
Ask for ARTWORX at your local computer 
store . 
Write for FREE Catalogue listing more 
Information about these and other quality 
ARTWORX programs. 

150 North Main Street Fa irport . NY 14450 
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290 PRINT =PRINT " CORRECT ANSWER.11

368 IF STICKC8M5 THEN POSITION 1S.5 PR
IMT #€;C$:GOTO 300

316 IF STICKCBXM5 THEN POSITION iu,5 = P
RIHT *6;B*

315 SOUND 8,96,16.10^FOR Sl=l TO 2@:NEXT
SI

326 IF STICK<0)=14 THEN POSITION 18,3 = PR
INT #6;C*

338 IF STICK(9)=11 THEN POSITION 3,5^PRI
KT #6iC*

335 SOUND &68,1&8*FOR 31=1 TO a@=NEXT
SI

348 IF STICK(0>=7 THEN POSITION 12/5'PRI
NT #6;C*

345 SOUND 0,0,0,0

^0 IF STICKC0M3 THEN POSITION 1B,?:.PR
IMT #6;C*

360 IF STICK(0)=A THEN GOTO 486

378 PRINT CLEARS PRINT "PRINT "PLEASE TR
Y ANOTHER ANSWER"

372 FOR: X=l TO itfrNEXr X

375 FOR Sl=l TO 150»SOLM3 0,200,10,8 = HEX
T SI

380 FOR Sl=l TO 100:SOUND 0,230, IS,S^t€X
T SI

381 SOUND 0,0,0,0

3S5 FOR X=3 TO 7 STEP 4=P0SITIGN 18,X=PR

IHT »6iB$-.NEXT X

398 F'OSITION 8,5*PRINT *6;B$-. POSITION 12

5=PRINT,5=
335 bOTO 230

460 RESTORE C 0*2Hi
416 READ E$

420 PRINT CLEW; "GOOD* B;E*
425 FOR S2=l TO 7u^S3=INT(RND<0)S:50H50 =

SOUND 0,S3,10,S^FOR 31=1 TO ?*NEXT SI

427 SOUND 0,0,8,9=NEXT S2
440 PRINT =PRINT "PRESS BUTTON FOR ANOTH

ER F-ROBLEti"

456 PRINT =PRINT " PLKH STICK TO END
ii

460 IF STRIGC0K THEN GOTO 200
470 IF 3TICK(0>=15 THEN GOTO 460

480 PRINT 'PRINT :PRINT " G

AME OUER"
490 FOR X=l TO 1080:h£XT X

GRAPHICS 0

Program 2: VIC Version

10 DD=37154:P1=37151:P2=37152

15 GOTO 200

20 DATA APPLE,PEAR,HAT,ORANGE,1

21 DATA HAT IS NOT A FRUIT

2 2 DATA A,E,I,S,2

23 DATA 'S' IS NOT A VOWEL

24 DATA SAD,BLUE,GREEN,RED,-2

25 DATA THESE WORDS ARE COLORS

26 DATA APE,FUN,ATE,APPLE,-1

27 DATA THESE WORDS BEGIN WITH 'A1

200 PRINT"{CLEAR}"

210 Q=INT(4*RND(1)+1)

220 RESTORE

230 FOR 1=1 TO Q

240 READ Q1$,Q2$,Q3$,Q4$,A,AN$
250 NEXT

2 60 PRINT"{RED}";TAB{11-LEN(Ql$)/2);Q1$;" {0
5 DOWN}"

270 PRINT"{GRN}"TAB(11-LEN(Q4$)/2);Q4S;"{04
UP} "

280 PRINTTAB(14);"{PUR}"Q3$

290 PRINT"fUP}[CYN}"TAB(7-LEN(Q2S));Q2$;"{B
BLU}"

300 PRINT"{04 DOWN}PUSH STICK IN":PRINT"DIR
ECTION OF THE"

310 PRINT"CORRECT ANSWER

320 PRINT"{HOME}{04 DOWN}";TAB(10);"Q"

330 GOSUB 500:IFH=0ANDV=0THEN330

340 PRINT"{HOME}{04 DOWN}";TAB(10);" "

350 PRINT"{HOME}{03 DOWN}";LEFT$("{02 DOWN}
",1+V);TAB{10+H);"Q"

360 IF(V*2+H)=A THEN 400

370 PRINT"{CLEARjPLEASE TRY AGAIN"
380 GOTO 220

400 PRINT"{07 DOWN}":PRINT"{REVjGOOD, ";ANS

410 PRINT:PRINT

415 GOSUB500:IF(V*2+H)=ATHEN415
420 PRINT"{DOWN}PUSH STICK FOR ANOTHERPROBL

EM"

430 PRINT"PUSH {RED}BUTTON{BLU} TO END"

440 GOSUB500:IF(HORV)THEN200
450 IFFB=0THEN440

460 PRINT"{DOWN} GAME OVER"

499 END

500 REM JOYSTICK SUB

510 POKEDD,127:P=PEEK{P2)AND128

520 H=-(P=0)

530 POKEDD,255:P=PEEK(P1)

540 V=-((PAND8)=0)

550 H=((PAND16)=0)+H

560 V={(PAND4)=0)+V

570 FB=-((PAND32}=0)

580 RETURN ©

san
CORPORATION

Solve your dhc probiem* buy 100% auHacc

tated Dv»an dtakettes. AD ordoi ahlpped

irotn Mock, within 24 boun. C«U toll FREE

<800> 235^137 for prtcn >nd bifermatton.

Uu and Maattr Caid accepted

PACIFIC

EXCHANGES

100 Foothill Blvd

San Luis Obispo. CA

9:i40I (InCal call

1805) 543-1037)
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290 PRIm 'F'RHIT " CORRECT AI·l:31,jER . " 

300 IF STICK(U )=15 THHI POSITIOfI 10,5 ' PR 
INT #6;C$ ' GOTO 30u 
310 IF 5TICK( €I )015 THEH PO::;ITIOH 10,5 ' P 
RIm #6;8$ 
315 SOUND U,90 , 10, 10 ' FOF: Sl=l TO 2(HlE}:T 

51 
320 IF STICK(0)=14 THEI·l PCr.:;ITIOH lu,:n'R 
INT #6; C$ 
33(1 IF STICK( 0)=11 TIHI POSIT ! ot·l 8.,5'PR! 
NT #6; C$ 
335 SOUliD 0,60, 10,8 'Fffi 81=1 TO 2U '11D(T 
51 
340 IF 5TICK(0)=7 THEH POSITIOtI 12SPRi 
NT #6; C$ 
345 SOU~ID 0,0, €I, €I 
350 IF STICK( U)=13 THEI·l PO~; ITIOH 10,7'PR 
INT lI6;C$ 
3ffi IF STICK( ~1)=A THEI·l GOTO 400 
370 PRIm CLEAR$'PRItIT ' PF:HH "PLEASE TR 
Y MIT HER Aifil'lER" 
372 FOF: :'(=1 TO 100' I·!E},'T >( 
375 FOR :;1=1 TO 150 'SOl1-1D 0,2u0, Hi,8 ' I·EX 
T 81 
300 FOF: :;1=1 TO 10U ,SOLtiD ()'230, H3 ,8' I'Ei( 
T 51 
381 SOUI·j[I €I, 0., 0, 0 
385 FOR >(=3 TO 7 STEP 4 ' POSITIOH 10,i('PF.: 
nIT lI6; 8$ ' rlE)(T i( 
390 POSITIOH 8,5 ' F'RHIT #6; 8$ ' PD:3ITION 12 
,5' PRHIT #6; 5'$ 
395 GOTO 28u 
400 RESTORE ( Q*2)+ 1 
410 READ E$ 
420 PRIm CLEAR$; "GOOD , "; E$ 
425 FOR S2=1 TO 70' S3= HIT( RI·1D( 0 )~:50 )+50 ' 
SOJND 0,S3 , 10,8 ' FOR Sl=l TO NlE:>(T 51 
427 SOU/'·ID 0,0 , 0, ~HlE:>(T 52 
440 F'RIm 'PRHIT "F'RE::;:; BUTTOH FOR AI·10TH 
ER PROBLEM" 
450 PRIm ' PF:HIT " F'lr.:;H STICK TO HID 
" 
4ffi IF STRIG( 0)=0 THEI·l GOTO ~'00 
470 IF STICK(O)=15 THEH GOTO 460 
480 F'RIm 'F'RI NT ,PRItH " 
M OUER" 
490 FOR :>(=1 TO 1000 ' ~E>:T :,( 
500 GRAPHICS 0 

Program 2: VIC Version 

1~ DD=37154:Pl=37151 : P2=37152 
15 GOTO 2~~ 
2~ DATA APPLE,PEAR , HAT,ORANGE,1 
21 DATA HAT I S NOT A FRU IT 
22 DATA A,E , I,S , 2 

G 

COMPUTII 

23 DATA ' S ' IS NOT A VOWEL 
24 DATA SAD , BLUE , GREEN,RED ,- 2 
2 5 DATA THESE WORDS AR E COL ORS 
26 DATA APE,FUN , ATE , APPLE, - l 

Juty. 1982. Issue 26 

27 DATA THESE WORDS BEGIN WITH ' A' 
2~0 PRINT"{CLEAR) " 
210 Q=INT(4*RND(I)+I) 
220 RESTORE 
230 FOR 1= 1 TO Q 
240 READ QlS , Q2S , Q3S , Q4S , A, ANS 
2 50 NEXT 
260 PRINT"{RED}";TAB(II-LEN(QlS) /2 ); QlS ;"{ 0 

5 DOWN}" 
270 PRINT" {GRN} "TAB(II - LEN(Q4S) /2 );Q4S; " {04 

up} " 
28~ PRINTTAB(14); " {PUR } "Q3 S 
2 9~ PRINT" {UP} {CYN} "TAB( 7-L EN (Q2S ) ) ; Q2S;" {B 

BLU} " 
30~ PRINT " {~4 DOWN}PUSH ST I CK IN":PRINT"DIR 

ECT I ON OF THE" 
3 10 PRINT"CORRECT ANSWER 
320 PRINT"{HOME}{04 DOWN} ";TAB (I~); "g " 
330 GOSUB 5~~:IFH=~ANDV=~THEN33~ 
34~ PRINT"{HOME}{04 DOWN}";TAB(I~);" 00 

35~ PRINT"{HOME}{~3 DOWN}" ;LEFTS("{~2 DOWN} 
.. ,1+V) ;TAB(le+H); 11 2 11 

36~ IF(V*2+H)=A THEN 400 
370 PR I NT " {CLEAR}PLEASE TRY AGAIN" 
380 GOTO 22~ 
400 PRINT"{~7 DOWN} ":PRINT " {REV}GOOD , ";ANS 

410 PRINT:PRINT 
415 GOSUB5 00: IF (V*2+H) =ATHEN41 5 
420 PRINT"{DOWN}PUSH STICK FOR ANOTHER PROBL 

EMil 

430 PRINT"PUSH {RED}BUTTON{ BLU } TO END " 
44~ GOSUB50~ :IF (HORV)THEN2~~ 
450 IFFB=0THEN440 
460 PRINT"{DOWN} GAME OVER" 
499 END 
500 REM JOYSTICK SUB 
51~ POKEDD,127:P=PEEK(P2)ANDI28 
52~ H=- ( P= ~) 
53~ POKEDD ,255:P=PEEK (Pl) 
540 V=-((PAND8)=~} 
550 H=((PANDI6)=0)+H 
560 V=((PAND4)=0)+V 
570 FB=- (( PAND3 2) =0 ) 
580 RETURN 

§oM your dt.c: ~ ~ 1(II(W. aarf.a 
tftIted D,own diM.tcta. AI onto.w ehIpped 
from lIodI., ~ 24 t--. c.u toO fREE 
(Il001 2J.5..4137 b prien and InfonMoI:lon. 
""- and """-l1li' Card ecr:.epI:ed. 

PACIFIC 
EXCHANGES 
100 Foolhlll Blvd 
Sc1n LUIS ObISpo. CA 
93401 (In Cal can 
1805) 543·1037 1 



The above is a graphics 8 screen printout on the EPSON, with our new AESD II(tm).

It was drawn with Versawritergraphics tablet.

•••••••••••••••••••"A-******************

002 ATARI EPSON SCREEN DUMP II

This is a screen dump program which allows you to copy

anything from the screen. It also supports all graphics

modes and text modes. It supports all the features of the

EPSON(tm) MX-80 and MX-100. The program is in machine

language and is relocatable (C) $26.95
(D) $29.95

005 BINARY LOAD CASSETTE TO DISK

This utility will take binary load cassette files like SPACE

INVADERS (tm) and allow their transfer to disk. No more

waiting for loading! The duplicate is AUTO-BOOTING and

uncopyable (D) $21.95

007 DOWNLOADER

This is a true SMART TERMINAL EMULATOR PROGRAM

which allows you to upload and download files between

computers and save to DISK, CASSETTE, or a PRINTER.

ALSO WORKS WITH THE D.C. HAY'S SMARTMODEM.

(C) $26.95

(D) $29.95

009 ELECTRONIC CALCULATOR

This program is a tool for the electronics hobbyist. It makes

the necessary resistive and capacitive calculations for both

series and parallel circuits. It shows formula, decodes

resistors, plus power calculations tor both AC and DC

circuits (C) $19.95

(D) $21.95

011 ELBBARCS

This is a word game program which is in high resolution

graphics (C) $19.95
(D) $21.95

012 UTILITY PAK 1

These four utility's are for the serious programmer. XREF

is a variable cross reference utility which tells you where

and when a variable is used in a program. VARIABLE-

CHANGER is a program that allows you to easily change

the name of any or all of the variables in your program. Lister

and Denumber are also included (C) $19.95
(D) $21.95

013 PIE BAR UTILITY

This utility is designed to provide a screen dump capability

for the ATARI® GRAPH IT(tm) using EPSON® MX-80

printer. Features STORAGE and RECALL of both Pie and

Bar Charts. Runs in 32K of RAM Screen Dump feature can

be used separately in 24K of RAM (C) $19.95

(D)$21.95

014 BACKUP MASTER

A machine language program that allows you to make

backup copies of boot load diskettes. Also displays any sec

tors that the disk drive had trouble reading and skips over

them (D) $39.95

COMPUTER flGE SQFTWflHE
9433 GEORGIA AVE.

SILVER SPRINGS, MD 20910

(301) 588-6565

CASH, CERTIFIED CHECK,

MASTERCARD & VISA ACCEPTED

FOR IMMEDIATE SHIPMENT.
PERSONAL CHECKS

ALLOW 10 DAYS TO CLEAR.

The above is a g raphics 8 screen printout on (h e EPSON, wiLh our new AESD /1 ((111). 

It was drawn with Versa writer graphics lablet. 

*************************************** 

002 ATARI EPSON SCREEN DUMP II 
This is a screen dump program which allows you to copy 
anything from the screen . It also supports all graphics 
modes and text modes. It supports all the features of the 
EPSON(tm) MX-80 and MX-100. The program is in machine 
language and is relocatable . . ...... . ...... . (C) $26.95 

(D) $29.95 

005 BINARY LOAD CASSETIE TO DISK 
This utility will take binary load cassette files like SPACE 
INVADERS (tm) and allow their transfer to disk. No more 
waiting for loading! The duplicate is AUTO-BOOTING and 
uncopyable .................. .. ........... (D) $21.95 

007 DOWN LOADER 
This is a true SMART TERMINAL EMULATOR PROGRAM 
which allows you to upload and download files between 
computers and save to DISK, CASSETIE, or a PRINTER. 
ALSO WORKS WITH THE D.C. HAY'S SMARTMODEM. 

(C) $26.95 
(D) $29.95 

009 ELECTRONIC CALCULATOR 
This program is a tool for the electronics hobbyisJ. It makes 
the necessary resistive and capacitive calculations for both 
series and parallel circuits. It shows formula, decodes 
resistors, plus power calculations for both AC and DC 
c ircuits . .. ...... . .......... . .... . ... . .... (C) $19.95 

(D) $21.95 

011 ELBBARCS 
Thi s is a word game program which is in high resolution 
graphics . . .. . .. ....... . ............. (C) $19.95 

(D) $21.95 

012 UTILITY PAK 1 
These four utility's are for· the serious programmer. XREF 
is a variable cross reference utility which tells you where 
and when a variable is used in a program. VARIABLE
CHANGER is a program that allows you to easily change 
the name of any or all of the variables in your program. Lister 
and Denumber are also included ............ (C) $19.95 

(D) $21.95 

013 PIE BAR UTILITY 
This utility is designed to provide a screen dump capability 
for the ATARI® GRAPH IT(tm) using EPSON® MX-80 
printer. Features STORAGE and RECALL of both Pie and 
Bar Charts . Runs in 32K of RAM Screen Dump feature can 
be used separately in 24K of RAM .... .. .... (C) $19.95 

(D) $21.95 

014 BACKUP MASTER 
A machine language program that allows you to make 
backup copies of boot load diskettes. Also displays any sec
tors that the disk drive had trouble reading and skips over 
them. ....... .. ................. . .... . ... (D) $39.95 

9433 GEORGIA AVE_ 
SILVER SPRINGS, MD 20910 

(301) 588-6565 
CASH, CERTIFIED CHECK, 

MASTERCARD & VISA ACCEPTED 
FOR IMMEDIATE SHIPMENT. 

PERSONAL CHECKS 
ALLOW 10 DAYS TO CLEAR. 
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Learning With Computers

Teaching

Johnny To

Program
Glenn Kleimon

Teaching Tools: Microcomputer Services
Palo Alto, CA

I expect within the next few years someone will

write a book charging many schools with a mis

guided approach to teaching children about com

puter programming. This book, probably entitled

WhyJohnny Can't Program, will claim that teaching

LOGO is the only proper approach, and that teaching

BASIC is almost evil. Such extreme claims have

already been made. For example, Seymour Papert,

a leading advocate of LOGO, has written in

Mindstorms: Children, Computers and Powerful Ideas:

[It is] as unacceptable for children to

enter the computer culture by learning

computer languages such as BASIC; as it

would be to confine their access to English

poetry to pidgin English translations

(p-21 I).

BASIC is the standard language for all personal

computers. LOGO is a newer language, available

for Apple II and TI 99/4 computers and being

developed for several others. The advocates of

LOGO claim it should, and will, replace BASIC —

especially for teaching children. In order to evaluate

this claim, we first must consider what features we

want in a computer language taught to children.

What Children Need

1. The language should make small but inter

esting programs easy to write. This is useful for

motivating students and alleviating anxieties about

programming.

2. The language should make it easy to debug

programs. Beginners quickly realize the need for

exactness in programming but have trouble getting

all the details right. Clear error messages and other

features that facilitate debugging prevent a lot of

frustration in teaching and learning.

3. The language should be designed for

working with pictures and words. Most people,

particularly young people, would rather use com

puters to create pictures and dialogues than to

solve mathematical problems.

4. Learning the language should provide a

good basis for learning more advanced pro

gramming. The students should master concepts

common to all computer languages and develop

good programming techniques.

5. The language should be compatible with

the ways children think, and working with the

language should facilitate the development of
general thinking skills.

Comparing BASIC and LOGO

Now that we have some criteria, how do BASIC
and LOGO compare?

Ease ofgetting started. BASIC and LOGO were

both designed with novice programmers in mind.

In either language, you can write small programs

with a few simple commands. The programs will

be of different types. A typical first BASIC program

performs simple mathematical operations such as

converting between centigrade and fahrenheit

degrees. A typical first LOGO program creates

shapes such as squares and triangles.

Ease of debugging. BASIC and LOGO are both

interactive or conversational languages. When

using an interactive language, you can get im

mediate responses from the computer without

having to go through any other steps (such as the

compiling step required with many languages).

This makes it easier to find and correct errors in

programs. With either BASIC or LOGO you can

stop a program at any time, ask the computer

questions such as the values of variables, and then

continue the program from where it was stopped.

The two languages also give helpful information

about exactly where errors occur.

Working with, pictures. LOGO contains an excel

lent Turtle Graphics system which makes it easy to

create pictures. The child commands a "turtle"

marker to move and draw on the screen. The

commands include move forward or backward a

number of steps, turn left or right a number of

degrees, select a pen of a specified color, and raise

or lower the pen to control whether the turtle

draws as it moves. Here is a simple program to

draw a square:

TO SQUARE

FORWARD 40

RIGHT 90

FORWARD 40

RIGHT 90

FORWARD 40

RIGHT 90

FORWARD 40

RIGHT 90

END

This program can be condensed to:

TO SQUARE

REPEAT 4 [FORWARD 40 RIGHT 90]

END
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[ expect within the next few years someone will 
write a book charging many schools with a mis
guided approach to teaching children about com
puter programming. This book, probably entitled 
WhyJ ohnny.Can'/ Program, will claim that teaching 
LOGO is the only proper approach, and that teaching 
BAS[C is almos t ev il. Such extreme claims have 
already been made. For example, Seymour Paper!, 
a lead ing advocate of LOGO, has wrillen in 
Mindslonus: Children, Compulers and Powerful Ideas: 

[It is] as unacceptable for children to 
enler the computer cullllJ'c by lea rning 
co mputer languages such as BASIC as it 
would be to confine their access to English 
poetry to pidgin English translations 
(p. 2 11 ). 

BAS[ C is the standard language for all personal 
computers. LOGO is a newer language, available 
for Apple [I and T I 99/4 computers and being 
developed for several others . The advocates of 
LOGO claim it should , and will , replace BAS[C
especiall y for teaching child re no [n o rder to evaluate 
this claim , we first must conside r what features we 
want in a computer language taught to children. 

What Children Need 
I. The language should make small but inte r

esting programs easy to write. T his is useful for 
motivating s tudents and alleviating anxieties about 
programmmg. 

2. The language should make it easy to debug 
programs. Beginners quickl y rea lize the need for 
exactness in programming but have trouble getting 
all the detai ls right. Clear e rror messages and other 
features that facilitate debugging prevent a lot of 
frustration in teaching and learning. 

3. The language should be designed for 
working with pictures and words. Most people, 
particu larly young people, would rather use com
puters to create pictures and dialogues than to 
solve mathematical problems. 

4 . Learning the language should prov ide a 
good basis fo r lea rning more ad vanced pro
gramming. The students should master concepts 
common to a ll compute r languages and develop 
good ' programming techniques. 

5. The language should be compatible with 
the wa ys children think, and working with the 
language should facilitate the development of 
genera l thinking ski ll s. 

Comparing BASIC and LOGO 
Now that we have some criteria , how do BASIC 
and LOGO compare? 

Ease of gelling started. BASIC and LOGO were 
both designed with novice programmers in mind . 
[n eithe r language, yo u can write small programs 
with a few simple commands. The programs will 
be of different types. A typica l first BASIC program 
perfo rms simple mathematica l ope rations such as 
converting between centig rade and fa hrenheit 
degrees. A typica l first LOGO program creates 
shapes such as squares and triangles . 

Ease of debugging. BAS IC and LOGO are both 
interactive or conve rsationa l languages. When 
lI sing an interactive language, you can gel im
mediate responses from the compute r without 
having to go through any other steps (s uch as the 
compiling step required with many languages). 
This makes it eas ie r to find and correct errors in 
programs. With e ither BASIC or LOGO you can 
stop a program at any time, ask the compu te r 
questions such as the va lues o f variables, and then 
continue the program from where it was stopped . 
The two languages also give helpful information 
about exacLl y where errors occur. 

Working with pictures. LOGO contai ns an excel
lent Turtle Graphics system which makes it easy to 
create pictures. The child commands a "turtl e" 
marker to mOve and draw on the screen. T he 
com mands include move fo rward or backward a 
number of steps, turn left or right a number of 
degrees, select a pen of a specified co lor , and raise 
or lower the pen to control whether the turtle 
draws as il moves. Here is a simple program lo 
draw a square: 

TO SQUARE 
FORWARD 40 
RIGHT 90 
FORWARD 40 
RIGHT 90 
FORWARD 40 
RIGHT 90 
FORWAR D 40 
RIGHT 90 

END 

This program can be condensed to: 

TO SQUARE 
REPEAT 4 [FORWARD 40 RIGHT 901 

END 
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Turtle graphics, originally developed as part

of LOGO, has since been incorporated into other

languages, including Atari PILOT which I will

review in next month's column. See Dave

Thornburg's Friends of the Turtle column for

more examples of turtle graphics.

BASIC typically uses a coordinate graphic

system in which you specify the horizontal and

vertical locations of things to appear on the screen.

Here is a BASIC program to draw a square:

100 DRAW 0,0 TO 40,0

110 DRAW 40,0 TO 40,40

120 DRAW 40,40 TO 0,40

130 DRAW 0,40 TO 0,0

Each DRAW command draws a line between the

coordinates specified.

There are many dialects of BASIC. In some

the graphic commands are limited to plotting

points and drawing lines. Others, such as the Radio

Shack Color Computer Extended BASIC and the

IBM Personal Computer BASIC, include more

powerful graphic commands for drawing circles,

arcs and boxes, filling areas with color, and moving

pictures on the screen to create animations. The

ease of creating pictures in BASIC depends lo a

large extent on which version is used.

Working with words. In BASIC, sets of letters

are grouped together to form strings. Commands

are available for testing whether strings match, for

combining strings and for selecting parts of

strings.

In LOGO, letters combine to form words,

which are analogous to strings in BASIC. In addi

tion, LOGO has lists. A list consists of an ordered

set of words or simpler lists. That is, you can have a

list of lists, or a list of lists of lists, and so on. This is

very useful for working with language — a list of

words forms a sentence, a list of sentences forms a

paragraph, and a list of paragraphs forms a dis

course. LOGO contains procedures for checking

whether a list contains a specified word, testing

whether two lists match, combining lists and se

lecting parts of lists. The commands for working

with language in LOGO are far more powerful

than those in BASIC.

Learning general programming concepts. When

learning either BASIC or LOGO, children become
familiar with many concepts important in all pro

gramming. These concepts include variables,

branching, iteration (repetition of sets of

commands), conditionals (if/then decisions), and

modules (subroutines or procedures). LOGO adds

the concept of recursion (procedures that call
themselves).

Learning good programming techniques. Program

ming techniques have advanced since BASIC was

developed, and BASIC is often faulted for not

encouraging good programming practices. As

computers have become faster and memory less

expensive, emphasis has shifted from writing pro

grams which execute quickly and take little memory,

to programs that are easy to write, understand,

test, debug and modify.

An important part of good programming is

dividing the overall goals of the program into

simpler subgoals, each of which can be handled in

its own part of the program. This is called modular

programming. While modular programming is

possible in BASIC, the language does not facilitate

this approach.

LOGO was designed for modular program

ming. You define procedures, each of which tells the

computer how to do something. Once a procedure

is defined, it can be used in other procedures in

exactly the same way as any of the "primitive"

procedures built into the language. That is, each

procedure you create can be used as a module in a

larger program. For example, once the SQUARE

procedure given above is created, it can be used

in a procedure to create a more complex picture

such as:

REPEAT 8 [SQUARE RIGHT 45]

Since a created procedure can be used just like a

built-in one, LOGO lets you design your own lan

guage by creating a set of procedures to suit your

purposes.

Compatibility with children's ways of thinking.

Children are best able to understand things in

terms of concrete images and their own actions,

rather than in terms of abstract concepts. Turtle

graphics therefore provides an excellent means of

introducing programming to children. Commands

to the turtle are in terms of processes children can

act out. A child might create a SQUARE procedure

by first drawing a square with a pencil and paper

(or walking the shape of a square) and observing

his own movements. The child can then tell the

turtle how to follow the same pattern of movement.

In contrast, the graphics commands typical of
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Turtle graphics, originally developed as part 
of LOGO, has since been incorporated into other 
languages, including Ata ri PI LOT which I will 
rev iew in nex t mo nth's column . See Dave 
Tho rnburg's Friends o f the Turtle column fo r 
more examples o f tunle graphics . 

BASI C typicall y uses a coordinate gra phic 
system in which you specify the hori zonta l and 
ve rtical loca tions o f things to appea r on the screen. 
Here is a BASI C program to draw a square: 

100 DRAW 0,0 TO 40,0 
110 DRAW 40,0 TO 40,40 
120 DRAW 40,40 TO 0,40 
130 DRAW 0,40 TO 0,0 

Each DRAW command draws a line between the 
coordinates specified. 

There a re many dialects of BASI C. In some 
the graphic comma;,ds a re limited to plolling 
points and drawing lines. Others, such as the Radio 
Shack Color Compu te r Extended BASIC and the 
IBM Persona l Compu te r BASI C, include more 
powerful graphic commands for drawing circles, 
arcs and boxes, fillin g areas with color , and moving 
piCLU res on the screen LO create animati ons, The 
ease o f crea ting pictures' in BASIC depends to a 
large eX Lent on which version is used . 

W o,.kiug with. words. I n BASIC, sets of lette rs 
are g rouped together to form strings. Commands 
a re ava ilab le fo r tes ting whether strings match , for 
combining strings and for selecting parts of 
strings. 

I n LOGO, leuers combine to form wo rds, 
which are ana logous to strings in BASIC. In addi
tion , LOGO has li sts. A li st consists o f an ordered 
set of wo rds o r simple r lists. That is, yo u can have it 
list o f lists, o r a list o f lists o f li sts, and so o n. This is 
ve ry useful fo r wo rking with language - a li st of 
words fo rms a sente nce , a list of sente nces forms a 
pa ragra ph , and a list o f pa ragraphs fo rms a dis
course. LOGO contains procedures fo r checking 
whether a list contains a specified word , testing 
whethe r two lists match, combining li sts and se
lecting parts o f lists. The commands fo r working 
WIth language In LOGO a re far mo re power ful 
than those in BAS IC. 

Learning general programming conce/)/.s. When 
lea rnll1g eIther BAS IC o r LOGO, children become 
t~lmiliar~ wi th many concepts illl po n ant in all pro
gramming. T hese concepts include variables, 
branchll1g, Ite ration (repetitio n of sets of 
commands), condi tionals (if/ then decisions), and 
modules (sub routines o r procedures). LOGO adds 
the concept o f recursion (procedures that call 
themselves). 

. Learnil,:g gooti /) rogmlll.rning techniques. Progra m
mll1g techmques have ad va nced since BASI C was 

developed , and BAS IC is o ften fa ulted fo r not 
encouraging good programming practices. As 
computers have become fas ter and memory less 
expensive , emphasis has shi fted from writing pro
grams which execute quickl y and take little memo ry, 
to programs that are easy to write , understand , 
tes t, debug and modify. 

An important part o f good programming is 
dividing the ove rall goals o f the p rogram into 
simpler subgoals, each of which can be handled in 
its own part of the program. This is ca lled modular 
programming. While modular programming is 
possible in .BASI C, the language does not facilitate 
this approach. 

LOGO was designed fo r modula r program
ming. You define procedures, each of which tells the 
computer how to do something. O nce a procedure 
is defined , it can be used in othe r procedures in 
exactl y the same way as any of the "primi tive" 
p rocedures built into the language. T hat is, each 
procedure you create can be used as a module in a 
large r program. For example, o nce the SQ UARE 
procedure give n above is crea ted , it can be used 
in a p roced ure to crea te a more complex picture 
such as: 

REPEAT 8 ISQUARE RIGHT 451 

Since a created procedure can be used just like a 
built-in one , LOGO lets yo u design your own lan
guage by creating a set o f procedures to suit yo ur 
purposes . 

. CO II/.patibility wilh children's ways oj thinking. 
Children are best able to understand things in 
te rms o f concrete images and their own actions, 
rather than in terms o f abstract concepts. T urtl e 
g raphics the refo re provides an excellent means o f 
introducing programming to children. Commands 
to the turtle a re in terms o f processes children can 
act out. A child might create a SQ UA RE procedure 
by first drawlllg a squa re with a pencil and paper 
(o r walklllg the shape o f a square) and observing 
h,s own movements. T he child ca n then tell the 
turtl e how to follow the same palte rn of movement. 
In contrast, the graphics commands typical o f 
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BASIC require an understanding of the coordinate

system and do not reflect the processes of drawing.

While the turtle graphics component of LOGO

suits children very well, I am less certain about the

rest of LOGO. The commands for working with

words are powerful but may not be simple for

children to use. Most teachers using LOGO have so

far focused on turtle graphics. 1 am waiting for

more information from teachers and children who

are exploring the non-graphics aspects of LOGO.

In BASIC-, children generally find it easy to

understand the individual string processing com

mands and to write small programs with them.

However, the difficulty of BASIC programming

increases rapidly as the size of the program

increases.

Developing thinking skills. To program in any

language, one must analyze the task the computer

is to perform, divide it into sub-steps, carefully

communicate the sub-steps to the computer, and

test and debug the program. Many teachers report

that when children learn programming they also

acquire ways of approaching many types of prob

lems and gain an appreciation of the need for

careful work. This leads to improvements in much

of their school work.

I believe the critical factor in whether learning

to program facilitates general thinking skills is not

which language is taught, but whether the teaching

encourages careful task analysis, problem solving,

and testing. However, LOGO does have some

advantages over BASIC. Since it encourages mod

ular programming, it also encourages careful

analysis of problems and good programming prac

tices. LOGO contains features well adapted to

certain problem solving strategies (such as progres

sively reducing a problem to similar but simpler

problems). And working with turtle graphics can

lead children to an intuitive understanding of

concepts of geometry and symmetry.

Which Language Should Children Be Taught?

More people know BASIC than any other computer

language and there are a greater number of books

and programs available to help teach BASIC. I

know many children and adults who have gotten a

great deal out of learning BASIC - knowledge

about computers, an understanding of general

concepts of programming, appreciation of the

need for careful thinking and attention to details,

and joy and pride in being able to control the com

puter with their own programs.

LOGO has been used in a number of test

projects and is beginning to be tried in many class

rooms. As I've discussed, it has several excellent
features for teaching children, particularly in the

turtle graphics component. I expect materials to

help learn and teach LOGO will become available

rapidly.

Children enjoy and benefit from learning

either BASK; or LOGO. Why shouldn't they'learn
both?

Versions Of LOGO For Apple II Computers

Two versions of LOGO are now available for Apple

computers, one developed at MIT and the other

developed by Logo Computer Systems, Inc. (LCSI).

LCSI LOGO is marketed by Apple through its

dealers. Two companies market the MIT version:

Terrapin Inc. (678 Massachusetts Ave. #205,

Cambridge MA 02139), and Krell Software (21
Millbrook Drive, Stony Brook, NY 1 1790). Both

versions require a 48K Apple II with a 16K RAM

card (or language card) and one disk drive. The

two versions have far more similarities than differ

ences, but each has several features not found in

the oilier.

The MIT version has three features which are

particularly useful with children: (1) The ability to

change the shape of the turtle. This is useful for

animations — you can create your own shape and

move it on the screen with turtle commands. (2) A

trace function which lets you run a program step-by-

step. This is useful for carefully analyzing programs

and for Finding bugs. (3) The ability to save pictures

to disk and retrieve them from a program. MIT

LOGO also lias a feature for machine language

programmers: it lets you add your own machine

language routines.

LSCI LOGO, while not having the features

mentioned above, has several features not found in

the MIT version. These include more advanced list

processing capabilities, convenient ways of working

with sets of procedures, the ability to re-define

primitive commands, and good error trapping

capability. These features are particularly useful

for advanced programmers.

An important part of a LOGO package is the

documentation. LCSI LOGO comes with two man

uals, an excellent turtle graphics tutorial and a

good reference manual. Terrapin has its own

tutorial, which covers both turtle graphics and

language processing. I only have a draft available

for review, but it looks like a very useable manual.

Krell provides a minimal1 amount of written

documentation and a tutorial on disk. The Krell

tutorial is severely lacking - it demonstrates many

of the capabilities of LOGO but does not teach

anyone how to use them.

The prices of the three LOGO packages, with

documentation and back-up copy, are: LCSI —

$l75;Terrapin-$165($15() + $15 for back-up

disk); Krell-$179.1 recommend either LCSI or

Terrapin. Krell cannot be recommended due to
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BASI C require an understanding of the coordinate 
sys tem and do not re fl ect the processes of drawing. 

While the tu rtle graphics compo nent of LOGO 
suits children ve ry wel l, I am less certain abo ut the 
rest o f LOGO. The co mmands for wo rking with 
wo rds are powerfu l but may not be simple for 
children to use. Most teachers using LOGO have so 
fa r foc used on turtle g raphics. I am waiting for 
more info rmation from t.eachers and children who 
a re ex plo ring the no n-graphics as pects of LOGO. 

In BASI C, children gene rally find it easy to 
unde rstand the individua l string processing com
mands and to write small programs with them. 
However . the d ifficu lty of BASI C programming 
increases rapid ly as the size of the program 
In creases. 

Developing thinking skill.s. To program in any 
language, one must analyze the task the computer 
is to pe rform , di vide it in to sub-steps, ca re fu ll y 
comm unicate the sub-steps to the compute r , and 
test and debug the program. Many teache rs report 
that when children lea rn programming·they a lso 
acq uire wa ys of approaching many types o f prob
lems and ga in an appreciatio n of the need fo r 
ca reful work. T his leads to improvemenls in much 
o f their school work . 

1 believe the critical factor in whethe r lea rning 
to program fac ilitates general thinking skills is not 
which language is taught , but whether the teaching 
encourages ca reful task analys is, problem solving, 
and testing. However, LOGO does have some 
adva nlages over BAS IC. Since it encourages mod
ula r program ming , it also encourages ca rdlli 
anal ys is o f problems and good programming prac
tices . LOGO cO nlains features well adapted to 
certa in problem solving strategies (s uch as progres
sively reducing a problem to similar but simpler 
problems). And working wi th turtle graphics can 
lead children to an intui tive understanding of 
concepts of geometry and symmetry. 

Which Language Should Children Be Taught? 
More people know BASI C than any other computer 
language and the re a re a grea ter number of books 
and programs avai lable to help teach BASIC. I 
know many children and adu lts who have gOllen a 
great deal out of lea rning BASIC - knowledge 
about compu te rs, an unde rsLa ndll1g?f gene ral 
concepts of programming, appreciation of the. 
need for careful thinking and attention to deta ils, 
and joy and pride in being able to conlrolthe com
pute r with their own programs. 

LOGO has been used 111 a number of test 
projects and is beginning to be tried in many class
rOOmS. As I've d iscussed, It has several excellenl 
features for teaching children , particularl y in the 
turtle graph ics component. I expect matenals to 

help learn and teach LOGO will become ava ilable 
rapidl y. 

Chi ldren enjoy and benefit from lea rning 
eithe r BASIC or LOGO. Wh y shouldn 't they lea rn 
both? 

Versions Of LOGO For Apple II Computers 
Two ve rsions of LOGO a re now available lor Apple 
compu te rs, one developed at M IT and the other 
develo ped by Logo Compute r Systems, Inc. (LCS I). 
LCS I LOGO is marketed by Apple through its 
deale rs. Two companies market the MIT \'ers ion: 
Terra pin Inc. (678 Massachusetts Ave. #205, 
Cambridge MA 02139). and Krell Software (2 1 
Mi ll brook Drive , Stony Brook, NY 11790). Both 
ve rsions require a 48K Apple II with a 16 K RAM 
card (or language card ) and one di sk drive. The 
two ve rsio ns ha ve far mo re similariti es than differ
ences, but. each has several fea tures not found in 
the othe r. 

The M IT ve rsion has three fea tures which are 
particu larly useful with children : ( I) The ability to 
change the shape o f the turtle . This is use ful fo r 
an ilnalions - yo u can CI'ea le yo ur own shape and 
move it on the screen with turtle commands. (2) A 
trace function which lets you run a program step-b),
step. This is useful for ca re rull )' analyz ing programs 
and for findin g bugs. (3) T he ability to save pictures 
to disk and retrieve them from a p rogram. MIT 
LOGO also has a feature for mach ine language 
programmers: it lets you add your own machine 
language routines. 

LSC I LOGO, while not having the Features 
menlioned above, has severa l fealures not found in 
the M IT version. These include more advanced list 
processing capabililies, co nve nienl ways of working 
with sets of procedu res, the ability to re-define 
primitive commands, and good e rro r trapping 
capability. These features a re particul arl y useful 
for ad va nced programmers. 

An importanl pan of a LOGO package is the 
documentation. LCSI LOGO comes With twO man
uals, an excellen t turtle graphics tu to rial and a 
good re ference manual. Terrapin has il.S own 
tu toria l, which covers both tunle g raphICS and 
language processing. I on ly have a draft available 
for review, but it looks like a very useable manua l. 
Krell provides a minimal' amount of wrillen 
documentation and a tutonal on chsk. The Krell 
tu to rial is severely lac king - it demonstrates many 
o f the capabi lities of LOGO but does not teach 
anyone how to use them. . 

The prices of the three LOGO packages, With 
documentation and back-up copy, are: LCS I 
$ 175; Terrapin -$ 165 ($ 150 + $ 15 for back-up 
disk); Krell - $ 179. I recommend eithe r LCS I or 
Terrapin. Krell cannot be recommended due to 
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the lack of adequate documentation.

LOGO Books

Four books that tell you more about LOGO are

available:

Logo by Harold Abelson (Byte/McGraw Hill

Publishers, 1982). A guide to using LOGO

which is a good addition to the LCSI and

Terrapin manuals.

Special Technology for Special Children by Paul

Goldenberg (University Park Press, 1979).

Discusses uses of LOGO with severely handi

capped children.

Mindstorms: Computers, Children and Powerful

Ideas by Seymour Papert (Basic Books, 1980).

The case for LOGO, strongly stated.

Turtle Geometry by Harold Abelson and Andrea

diSessa (MIT Press, 1980). A technical book

on using turtle graphics to teach concepts of

plane geometry, vectors and topology and

other areas.

An Inexpensive Turtle Graphics Program

Many people want to try turtle graphics without

investing in the full package and the necessary

memory expansion. An excellent program which

lets you do so was published in Nibble magazine

(Vol. 3, No. 1, 1982). This program, written in

Applesoft by David Krathwohl, provides the main

turtle graphics commands, the ability to write

procedures and call them from other procedures,

iteration, some minimal use of variables, and saving

programs to disk. You can find a copy of the

magazine and type the program into your Apple

or order a disk (with documentation and two other

programs) for $29.95 plus $\ .50 postage from

Nibble: Box 325, Lincoln MA 01773. ' ©

HCCU IT
THE WORD PROCESSOR FOR

RWRX 4QQ/BQQ
WITH CASSETTE DRIVE

ACCU-WRITEIS FOR USE WITH THE ATARI 400 800

COMPUTER AND THE EPSOM MX-80 PRINTER FULL

DOCUMENTATION ALLOWS USER MODIFICATIONS

TO SUPPORT OTHER PRINTERS AND COMPUTERS

THE SUGGESTED RAM IS 32K.

ACCU-WRITE FEATURES INCLUDE

ON SCREEN CORRECTIONS AUTO-CENTER TITLES

INSERT DELETE LINES LINE COUNTER

OUTLINE FORMAT. PARAGRAPH. SUBPARAGRAPH

FULL DOCUMENTATION & CASSETTE - - S49.95

VISA AND MASTER CHARGE ACCEPTED

CALL (504) 361-8594

DREAM PRINT HOMES INC. SUITE 705

1700STUMPFBLVD GRETNA. LA. 70053

ORIGINAL SOFTWARE FOR THE ATARI 400/800 AND THE APPLE 11/11+ FROM DON'T ASK

JThink your computer's an obedient wimp;1
lGuess again!

Try ABUSE
The insult program.

• Funny • Unpredictable • Interactive
• Guaranteed to call you something

you've never been called before!

$19.95

ATARI: 40K - disk - BASIC

APPLE: -iflK - disk - APPLESOFT

The high-speed dictionary game

At last, an educational game that's really fun to play! You

start cm h turn with a word, b definitions, and a lounler

set to 600 points. As time passes the points tick away. The

sooner you pi< k the correct definition, the more points

you get, but the sooner you guess wrong, the more points

you lose.

3 levels of play on one disk:

• Beginner (ages 9-14) • Regular* Challenge

2000 words and definitions

$24.95 Al'l'tt version speaks!

ATARI: J2K dlSb - BASIC

APP1E: 48K - disk - APPLESOFT

Also available:

The next disk in the WORDRACE System. Use it

along with your WORDRACE disk to play:

• CLAIM TO FAME 1600 famou-. people in rmloryl

• SPORTS DERBY (buo pieces ol sports trivia)

• Plus more vocabulary words

$19.95

Requires WORDRACE disk

Dealer inquiries welcome

Available a! your computer store or direct ffom DON'T ASK
include S2 00 shipping(01 pach program ICalll residents add (,"„ I a*]

atari ii ,i trademark of ATARI in{.

APPLE jntl APPLESOFT are tradcrrHikj ot APPLE COMPUTER INC

DON'T ASK

Computer Software

2265 Westwood Blvd. B-150

Los Angeles, CA 90064

(213) 397-8811
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the lack of adeq uate documentation. 

LOGO Books 
F ou r books Lhat te ll yo u more abou L LOGO are 
available : 

Logo by Harold Abelson (Byte/McGraw H ill 
Publishers, 1982). A guide to using LOGO 
which is a good addiLion to the LCS I and 
Terrapin man ua ls. 

S/Jeciai T echnology/or SI)ecial Children by Paul 
Gold enberg (U ni vers iLy Park Press, 1979). 
Discusses uses of LOGO with severely hand i
capped ch ildren. 
M indslonlls: COllllllilen, Children alld Powe.flll 
Ideas by Seymour Pape n (Basic Books, 1980). 
T he case for LOGO, sLrongly staLed. 
Turtle Geometry by Harold Abelson and Andrea 
diSessa (M IT Press, 1980). A Lechn ical book 
on using tunle g raph ics to teach concepts o f 
plane geomeLry, vecto rs and Lopology and 
othe r areas. 

An Inexpensive Turtle Graphics Program 
Ma ny people wa nL to Lry Lunle graphics wiLhouL 
invesLing in the full package and the necessa ry 
memo ry ex pans ion. An exce llen t p rogram which 
lets yo u do so was publis hed in N iMh! magazine 

(Vol. 3, No. I , 1982). T his program , written in 
Applesoft by David KraLhwohl , provides the ma in 
tu rtle graphics commands, the ability LO wri Le 
p rocedures a nd call Lh e m from oLher proced ures, 
iteratio n , some tni ni ma l use o f va ri ables , a nd saving 
programs to d isk. You can find a copy of Lhe 
magazine and type the program in to your Apple 
o r order a disk (with docu mentatio n and two other 
programs) for $29.95 plus $ 1.50 postage from 
Nibble : Box 325, Linco ln MA 0 1773. © 

THE WORD PROCESSOR FOR 

RTRRI ~OO/BOO 
WITH CASSETTE DRIVE 

ACCU·WRITEfS FOR USE WITH THE ATAR! 400 800 
COMPUTER AND THE EPSOM MX-80 PR!NTER FULL 
DOCUMENTAT!ON ALLOWS USER MOD!FICATIONS 
TO SUPPORT OTHER PRINTERS AN D COMPUTERS 

THE SUGGESTED RAM IS 32K. 

ACCU· WRIT£ FEATURES INCLUDE: 
ON SCREEN CORRECTIONS AUTO-CENTER TITLES 

INSERT DELETE LINES LINE COUNTER 
OUTLINE FORMAT. PARAGRAPH. SUBPARAGRAPH 

FULL DOCUMENTATION & CASSETTE - - S49.95 
VISA AND MASTER CHARGE ACCEPTED 

CALL (504) 36 1-8594 
DREAM PAINT HOMES INC. SUITE 705 

1700 STUMPF BL VD GRETNA. LA. 70053 

ORIGINAL SOFTWARE FOR THE ATARI 400/800 AND THE APPLE 11/11+ FROM DON'T ASK 

your computer's an obedient w imp? 
agai n! 

® The high-speed dicti onary game 

At last. an edue.l l ional game that's rea lly fun to p l<lY! You 
SIMI each turn with a word, 6 definitions. and a co unter 
sct 10 600 poi nts. As tim e passes the points tick .lway. The 
sooner you pick th e correct definitio n, the mOIC poin ts 
you gel . but the sooner you guess wro ng, the m orc points 
you lose. 

Try AllUSE 
The in sult program . 
• Funny . Unpredictab le . Interactive 
• Guaranteed to cal l you something 

you 've never been ca lled before! 

$1 9.95 
ATA RI : 40K - di sk - BASI( 
APPLE : 48K - d isk - APPlESOFT 

3 levels of play o n one d isk: 
• Begi nner (ages 9-14) • Regular . Challenge 

2000 w o rds and d efinitio ns 

Also avai lable: 

$24_95 APPLE verSion SIlt'.l ks! 

Al A RI : J2K - di sk - BASIC 
APPLE : 4B K - d l ~k - APPl[SQfT 

The nex t disk in the WORDRACE System. U se it 
along w ith your WORD RACE disk to play: 

• CLAIM TO FAME {bOO famou~ pL'op lt- In h'MOfy) 

• SPO RTS DERBY {bOO pll'(l!~ of sports IflVld) 

• Pl us more vocabulary words 
S19_95 

i<:l'qullcs WOR ORACE disk 

Availablt' at your (omputer S10re Of dUCl! from DON 'T ASK 
In. ludl ' S2 00 _h 'pp,n.: fo r , ',11 h p'OI:r.lm (ClloI f( ' s,d t' nh Jdd (, 0. 1,ld 

DON'T ASK 
Computer Software 
2265 Westwood Blvd. B-150 

Dealer inquiries welcome ATAR I,~" IrolCh·m.l! ~ 01 A1ARI INC Los Angeles, CA 90064 
APPl[ .1 1111 AI'PU50n ,}fl' ['dd l·m.!,'" 01 Af'Pll COMPUTE R 1:-':( (213) 397-8811 ..... . ...... 
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Apple Game

Paddles
John K. Eiberfeld

Rochester, NY

Understanding the functions of the Apple game

paddles was my first step toward interfacing the

Apple with the "real world." The simplicity of the

paddles is a result of the amazing versatility of the

game In/Out connector (where the game paddles

are plugged in) on the computer mother hoard.

The Apple Reference Manual, pages 23, 24, 100,

and 114, provides the basic facts about the paddles

and the connector. Tins article will attempt to

unify these facts into an understandable explana

tion of the Integrated Circuit electronics used

every time Little Brick Out is RUN.

The push button control on the paddles is a

normally open momentary switch. No electricity

may flow through llns switch until u is pushed

down. As soon as it is released, the flow of electricity

stops. The source of voltage is pin 1 on the game

I/O connector, which supplies +5 volts through

the connecting wires to one side of the switch.

When the button is pressed and the switch is closed,

this +5 volts passes til rough the switch and back

through the wires to pin 2 on the I/O connector.

Pin 2 is connected to a standard Transistor-

Transistor Logic (TTI.) Integrated Circuit (IC) on

the Apple mother board. When +5 volts is applied

to pin 2, this IC causes the memory location of

(-16287) or ($C06I) to be greater than 128. The

actual circuitry allows three push buttons to be used,

but this article will supply details for button 0 only.

When pin 2 is grounded, the value of (-16287)

will fall below 128. However, not applying +5 volts

to pin 2 is not the same as grounding the pin. 'I o

make the pin grounded when no voltage is applied,

a 560 ohm resistor is permanently connected be

tween pin 2 and ground. Any electricity which

might deceive pin 2 into thinking that 5 volts was

being connected to it disappears through the resis

tor and into the ground. This resistor is located in

the 16-pin DIP Header - the black box at the end

of the paddle wires. This resistor is small enough

to effectively ground pin 2 when no voltage is

applied, but large enough so the current through it

is very small when + 5 volts is applied.

Figure 1 shows this information.

The game controller analog inputs (knobs

which turn) are physically very simple. The fol-

Figure 1. Push Button

Pin 1
+ 5V

IA Push Button

'n 2 9 74LS251

560 _TL

Pin 8 -=r

lowing details apply to PADDLE 0, but the concept

is the same for all paddles. Just the pin numbers

are different.

Pin 1 again supplies +5 volts through the

connecting wires to one end of a 150,000 ohm

variable resistor. The other end of the resistor is

connected through the wires to pin 6. ruining the

game control varies the resistance between the 5

volt supply voltage and pin 6 on the game I/O

connector. When the resistor is turned so the resis

tance in the circuit is large, very little current can

flow back to pin 6. A low resistance setting of the

game control allows a large current to flow back to

pin 6.

Pin 6 is a direct connection to a capacitor on

the mother board. A capacitor is designed to store

electric charge, but this capacitor starts out with no

charge. Electric current which flows through pin 6

to the capacitor will build up the charge on the

capacitor until it reaches a predetermined level.

When the Apple is instructed to read the value of

the game control through the BASK! command

PDL(0), it uses a machine language monitor routine.

This command starts a counting routine, consisting

of a loop and a counter, to time how long it takes

the electric current through the game controller

resistor to charge the capacitor back up from its

zero starting charge. The number of times that the

computer executes this timing loop is the value

reported when PRINT PDL(0) is RUN.

To limit the electric current How into the

capacitor when the game control is applying zero

resistance, a small 100 ohm resistor is connected in

series between the capacitor and the game control

ler. If too much current flowed into the capacitor

in a very short time, the power supply or other

circuits could be damaged.

How can the computer tell when a capacitor is

charged? The Apple uses a 558 quad timer Inte

grated Circuit which is designed specifically to
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AppleGame 
Paddles 
John K Elberfeld 
Rochester, NY 

Unde rstandin g th e fun ctio ns of th e Apple game 
padd les was m y first step toward i~lerr~lC.ing l!le 
Apple wi th th e "I'ea l wor ld. " The sllnpllCity of the 
padd les is a result of th e amazmg versa ullt), of th e 
"ame I n/Out connecto r (w here th e ga me paddles " . a re p lugged m ) o n th e com pute r mo th e r board. 
T he App le Reference Manual, pages 23, 24, 100, 
a nd I 14 , provides the basic facts a bo u t th e padd les 
and th e conn eCLO r . This a rticl e will au em pt LO 
unify these facts into an understanda ble ex plana
tio n of the Integrated Circuit e lectro nics used 
eve ry time Li llie Brick O ut is R UN . . 

T he push button control o n th e paddles IS a 
norm all y open momentary switch. No electricity 
may flow through thi s sw itch until it is pushed . . 
d ow n . As soo n as it is released , the fl ow of e lectricity 
SLOpS. The source of voltage is pin I o n th e game 
[/0 connector, which supplies + 5 vo lts thro ug h 
the conneClin " wires LO o ne side of the switch. 
When the bllt~on is pressed and the switch is closed , 
this + 5 volts passes through the switch and back 
through the wires LO pin 2 on th e 110 connecto r. 
Pin 2 is connected to a standard Translstor 
T ra nsistor Logic (TT L) Integrated Circuit (l C) on 
the Apple mother boa rd. When + 5 volts is applied 
LO pin 2 this IC ca uses the memory 10caLlon of 
(- 1628 7) o r ($C061) LO be greater tha n 128. The 
actual circuitry allows three push bULlo ns to be used , 
but this article will supp ly d e ta il s for butto n ° o nl y. 

When pin 2 is grounded , the va lue o f (-1_628 7) 
will ra il be low 128. Howeve r , /la/ applym g +" vo lts 
to pin 2 is /la/the same as g rounding the p in . To 
make the pin g ro unded when no voltage IS a pplied , 
a 560 o hm resisLO r is permanentl y connected be
tween pin 2 and g ro und. An y e lectri city which 
mi g ht d eceive p in 2. into thmkmg that 5. volts was . 
be ing connected to It d lsa~pea rs thro ug h the I eS ls
tor and in LO the g ro und. 1 hiS reSISLO r IS located In 
th e 16-pin DIP Head e r - the black box a t th e e nd 
of the paddle wi res. Th is res istor IS sma ll enough 
LO effecti vely g ro und pin 2 when no voltage IS . 
app li ed, bUl large enough s<? the c~IITenl lhro li gh It 
is ve ry sma ll when + 5 volts IS a pplied . 

Figure I shows this lIlformatJ on . 

T he O'ame contro lle r analog in puts (knobs 
which lLIl~' ) a re physica ll y ve ry simple. T he fol-

Figure 1. Push Button 

Pin IJ+5V 

Push Button 

Pin 2 74LS25~ 

560 .n. 

PinS ~~ 

lowin g d e tai ls a pp ly to PADDLE 0 , but th e co ncept 
is th e sa me fo r a ll padd les. Just th e pm nu mbers 
a re d iffe rent. 

Pin I again supp lies + 5 volts thro ug h the 
connecting wires to o ne end o f a 150,000 o hm . 
va riable res istor. T he other end o f the reSisto r IS 
connected thro ug h th e wires LO pin 6. Turn ing th e 
ga me control vari es the resistance bel ween the 5 
volt supp ly voltage and pin 6 on the game 1/0 . 
co n necto r. Whe n the res isto r is t ll rn ed so the res ls
lCi ll ce in the c irc uit is larae, ve ry lillie c urre nt ca n 
11 0w back LO pin 6. A l o \~ res ista nce selling of the 
game control a llows a large ClIrre nl lO fl ow back La 

pi n G. .. 
Pin 6 is a direct connectio n to a capaCi to r o n 

th e mother boa rd. A ca pacito r is d es igned LO sLO re 
e lectri c charge, bULlhis capac ito r starts Oll t \\' ill~ 1/U 

cha rge . Eleclric cu rrent which nows th rough pm 6 
LO th e ca pacitor will build lip th e c har~e o n th e 
capacitor un til it reaches a predete rmmed level. . 
When th e Apple is instructed to read th e va lue o f 
th e game contro l through th e BASI C co m mand 
PDL(O), it uses a machine language 1110111 Lor rO~l lI.n e . 
This command starts a counting rou tine, <:o n slslll1 g 
of a loop and a counter, to time how long It takes 
the electric cur rent through the game conlr() l~er 
res isto r lO cha rge the capaciLOr back u p fro m Its 
zerO slartin a charge. The number of lim es thal lhe 
computer e~ecutes this timing loop is the value 
re po rted whe n PR INT PDL(O) is RUN. 

To limit the eieCln c current n ow 1111.0 th e 
ca pacito r whe n th e game call 1r?1 is ~ppl y ing zero. 
res istance , a sma ll 100 ohln reslSlor IS connected In 

series betwee n the ca pacitor and th e ganle cor~tro l
le r. I rtOo much curre nt flowed int o th e capaCitor 
in a ve ry sho rt t ime, the power supp ly 01' othe r 
circuits could be damaged. . . 

How can the com puter le ll whe n a ca pacIto r IS 

cha rged ' T he App le uses a 558 quadtime r Inte
g rated Circuit wh ich is d eSig ned specificall y LO 
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accomplish this. This circuit is similar to four 555

timers on one chip and allows up to four game

paddles to he used at one time. The 558 IC is care

fully designed to have a high output when the

capacitor is charged to less than 2/3 of the supply

voltage, and a low output after it reaches 2/3 of the

supply voltage.

The timing cycle is started when the 558 is

triggered — accomplished by PEEKing at location

49264 (-16272 or $C070). After the 558 is triggered,

the output goes high, and the capacitor is allowed

to charge up from the current through the game

controller. When the capacitor reaches 2/3 of the

supply voltage, the output goes low and remains

low until triggered again. The 558 then automati

cally discharges the capacitor and waits for another

trigger. Memory location $C064 is high (greater

than 128) while the output of the 558 timer is high,

and low (less than 128) when the output of the

timer is low. I low a high output from the 558

affects the value in a memory location is a good

topic for some other author.

Figure 2 shows the circuit used for Paddle 0

on ihe Apple. The other game controllers have

similar circuits hut different memory locations.

Figure 2. Game Control Paddle

Pin

Pin

+ 5V
1 ^

^150,000-0.

> 100-n.

6 |

1 .022ji f

Pin 2

558

Timer

Pin

Pin

3

1

Trigger

Output

The Apple Reference Manual, Page 144, lists

the following monitor routine for reading the

value of the game controller. These directions are

permanently stored in the Read Only Memory

(ROM) of the Apple'and are used during the execu

tion of BASK! commands in regular programs.

The following explanation assumes some knowl

edge of machine language programming.

PREAD LDA PTRIG

LST ON

LDY #$00

NOP

NOP

PREAD LDA PADDL0.X

BPL RTS2D

INY

BNE PREAD2

DEY

RTS2D RTS

PTRIG is location SC070. LDA to this location

triggers all 4 timers on the 558 chip on the mother

board. This forces all the outputs of the 558 chip

to go high and remain high until the capacitors are

charged. This trigger also allows the capacitor to

start charging.

LST ON is not a machine language command.

but is probably a note to indicate that the timer has

been triggered.

LDY #$00 loads the V register with a value of

zero to initialize it for the timing loop.

NOP means no operation. These arc dummy

commands used to take up some lime before the

timing loop is entered.

LDA PADDLO.X stores in the accumulator (A)

the value of the memory location indicated by

PADDL0, with the location address increased by

the value stored in the X register. This allows a

single routine to lime all four allowable game con

trollers. The number of the controller (0 through

4) must be loaded m the X register before the

routine is entered. PADDL0 is the memory location

SC064, the memory location winch is high when

the current through paddle zero has not charged

the capacitor. When register X has 0 stored in it,

this location is read. When register X has the value

"1" stored in it, the value in memory location SC064

+ 1 =$C065 is loaded in the accumulator. $C065 is

the memory location which is high when paddle I

is in the process of charging its capacitor.

BPL RTS2D commands the computer to

branch to location RTS2D if the value loaded into

A is positive. RTS2D contains the command RTS

which stops the timing loop and returns control to

the BASIC commands which first called in the

routine. A byte is considered negative when bit 7,

the eighth bit from the right, is "I," and positive

when this bit is "0." This seventh bit is also used as

the flag to indicate that the output of the timer is

Still high. While the capacitor is in the process of

being charged by the current through the game

controller, this seventh bit in location $C064 is set

to "1," the computer considers the value of the

entire byte negative, and no branching occurs. The

computer continues down the list of instructions.

When the seventh bit is "0," it means the capacitor

is charged enough, the timing stops with the value

in Y indicating the number of times the program

executed the loop, and the program branches to

RTS2D which returns control back to the BASIC

program. This is the normal END for this monitor

subroutine.

INY commands the computer to increase the

value of the Y register by I. The Y register is now a

counter which indicates how many limes the com

puter passes this point in the loop. It is this value

stored in Y which is the "value" of the game con-
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accomplish this. T his circuit is similar lO fo ur 555 
timers on one chip and a llows up to four game 
padd les to be used at. one time. The 558 IC is ca re
full y designed lO have a hig h output whe n the 
capacitor is cha t'ged lO less t.han 2/3 of the suppl y 
voltage, and a low o utput afte r it reaches 2/3 of the 
su pply voltage. 

T he ti ming cycle is started when the 558 is 
trigge red - accom plished by PEEK ing at loca tion 
49264 (- 16272 o r $C070). After the 558 is triggered , 
the output goes high, and the ca pacitor is allowed 
to charge up from th e curre nt thro ug h the game 
coni ro lle r. When the capacitor reaches 2/3 of the 
supply voltage, the output goes low and remains 
low until triggered aga in . T he 558 then automati
ca lly discharges the capacitor and waits for another 
trigger. Memo ry loca tio n $C064 is high (grea te r 
than 128) while the ou l put o f the 558 timer is high , 
and low (less than 128) when the o utput of the 
timer is low, How a higlt o utput from the 558 
affects the val ue in a memory location is a good 
top ic for some other author. 

Figure 2 shows Ihe circuit used for Paddle 0 
on t.h e Apple . The other "ame contro lle rs have 
similar circuits but different memory locations. 

Figure 2. Game Control Paddle 

Pin I 
+5V 
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~ ~ 150,000.n. 
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; 100.n. 
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The Apple Refe rence Manual, Page 144,I ists 
the fo llowin g nlo nitor ro utine fo r reading the 
val ue o f the game contro lle r. These directions are 
permanently stored in the Read Only Memory 
( RO~ I ) of the Apple and are used during the execu
tion of BASI C commands in regu lar programs. 
T he fo llowing explanation assumes some knowl
edge o f mach ine language programm ing. 

PREAD LDA PTRIG 
LST ON 
LDY #$00 
NOP 
NOP 

PREAD LDA PADDLO,X 
BPL RTS2D 
INY 
BNE PREAD2 
DEY 

RTS2D RTS 

PTRIG is location $C070. LOA to this location 
. triggers a ll 4 timers on the 558 chip o n the mother 

board . This forces all the ou tputs of the 558 chip 
to go high and remain high until the capacito rs are 
charged. This trigger a lso allows the capacitor to 
start charging. 

LST ON is not a mach ine language command, 
but is probably a no te 10 indicate that the ti mer has 
been trigge red. 

LOY #$00 loads tlt e Y register with a va lue of 
ze ro to initiali ze it fo r the timing loop. 

NOP Ineans no operation. T hese are dU11l11l)' 
commands used to take up some time before the 
timing loop is entered . 

LOA PAOOLO,X stores in the accum ulator (A) 
the value of the memory location indicated by 
PAOOLO, with the loca tio n address increased by 
th e va lue stored in the X register. T his all ows a 
single routine to time all fou r allowable game con
tro ll ers. The number o f the con troll er (0 through 
-1 ) must be loaded in the X registe r before the 
routine is ente red. PAOOLO is the memor), location 
SC064, the memory location which is high when 
the current through padd le zero has nol cha rged 
the capacito r. When registe r X has 0 stored in it, 
this loca tion is react. Whe n register X has th e valu e 
" I ,. stored in it. the va lue in memor), location $C064 
+ I = $C065 is loaded in I he accum ula tor. C065 is 
the memor), loca tion wh ich is high when padd le I 
is in the process of charging its capacito r. 

BPL RTS20 commands the compute r lO 
branch to location RTS20 if the va lue loaded into 
A is positi ve . RTS20 contains the com mand RTS 
which stOps the timing loop and re tu rns cOlltro l to 
the BASI C commands which first ca lled in the 
routine. A b), te is considered nega tive when bit 7, 
the eighth bit from the ri ght, is " I," and positive 
when this bit is "0." Th is seventh bit is a lso used as 
the Ilag to indica te that the output of the timer is 
still high. While the capacitor is in the process of 
being charged by the current thro ugh the game 
contro ller , this seven th bit in locatio n $C064 is set 
to " I," the computer considers the va lue of the 
entire b),te nega ti ve, and no branching occur . The 
computer continues down the list of instructions. 
When the seventh bit is "0," it means the capacitor 
is charged enoug h, the timing SlOps with the value 
in Y indicating the number of times the program 
executed the loop, and the program branches lO 
RTS20 which re turns control back to the BASI C 
program. This is the normal END for this monitor 
subroutin e. 

I NY commands the computer lO increase the 
va lue of the Y register by I. T he Y register is now a 
cou nte r wh ich indicates how many times Ihe com
pute r passes this point in the loop. It is this va lue 
stored in Y which is the "value" of the game con-
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troller setting.

BNE PREAD2 commands the computer to

branch back in the loop to the location of PREAD2

(the LDA PADDL0,X command) if the value of the

Y register is not equal to zero. If the resistance is

very high in game controller, the Y register may

have counted up to 255, the largest number it can

store. (All 8 bits are set to 1). Adding 1 more to 255

does not result in 256, but changes all the I's to O's

(255 +1=0). At this point the computer realizes it

has gone too far, and it does not branch back to

continue the loop.

DEY decreases the value of Y by one. Since Y

must be zero to reach this point in the program. Y

changes from 0 back to 255 because 000 - 1 =255.

This is the largest number that may be a paddle

reading. At this point the timing loop is halted.

RTS then returns control to the BASIC, pro

gram which called the subroutine. The value in Y

is the value of the paddle reading.

The loop of:

READ2 LDA PADDL0,X (5 CYCLES)

BPL RTS2D (2 CYCLES-NO BRANCH)

INY (2 CYCLES)

BNE PREAD2 (3 CYCLES-SUCCESSFUL

BRANCH)

is repeated until the capacitor is charged or until Y

reaches a reading of 256 (000). The loop uses 12

clock cycles or about 12 microseconds. The

maximum amount of time this program can meas

ure is 255 loops or 3060 microseconds. The time

needed to charge sufficiently the .022 mfd capacitor

on the mother board through 150,000 ohm game

controller is I.I * 150,000* .022 E-06 = .0036

seconds =3600 microseconds. This extra time

guarantees that the maximum value can be reached

when the game controller is set for maximum

resistance.

Where can this information lead? It is possible

to substitute a thermistor in place of the game

controller so the reading of a paddle will indicate

the temperature. A game controller with a resis

tance differing from the 150,000 ohm Apple Con

troller can be adapted to this circuit. A tilt sensitive

switch could replace the pushbutton to indicate

changes in position. The possibilities are endless

and challenging. For more information on these

circuits, see:

Minis, Forrest M.

Engineer's Notebook

Radio Shack, 1979

Lancaster, Don

TTL Cookbook

Howard W.Sams, 1914

Semiconductor Reference Guide

Radio Shack, 1981 ©

In this interesting article, the author, a quadriplegic,

describes techniques he has learned to effectively work

with his computer. His suggestions may be of interest to

other handicapped programmers and, at the end, he has a

program-typing hint for everyone.

Computing

Techniques

For The

Handicapped
George Leotti

Glenolden, PA

Being a physically disabled individual I faced some

unique problems in making my computer, and

peripherals, usable. First, I'd like to briefly describe

my disability and then pass along some hints that

may help other people, disabled and able alike.

I'm a C5-C6 quadriplegic. What that basically

means is that my legs are totally paralyzed. My

arms are partially paralyzed. I can't move my fingers

or thumbs at all, but I can flex my wrists. Now, on

to the hints.

There are many devices available to hold

pencils, pens, and paintbrushes that will hold a

stick which may be used to press keys on your

keyboard. I use a universal holder with an L bar

that holds a pencil, eraser-side down. Use whatever

is comfortable for you.

To protect the faces on my small keyboard

PET, I have someone cut out the fingers of a surgi

cal glove, put them over the eraser, and tape it

securely to the pencil. This way the eraser will not

fragment and get stuck between the keys. Plus,

wear and tear on the keys is reduced.

A New On-Off Switch

The first problem I encountered when I bought

my PET was how to turn it on and off by myself.

As you know, the PET and Commodore peripherals

have their power switches located on the back

panels. Why? I don't know. But I do know it is

impossible for me to reach them.

The solution was simple. I had another switch

mounted on the front panel, above the keyboard.

The new switch "jumpers" the power switch in the

rear. The Commodore switch now stays in the on

position. The new switch turns power on and off.
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tro ll er setting. 
BNE PREAD2 commands the com pu te r to 

branch back in the loop to the location of PREAD2 
(the LDA PADD LO,X com ma nd) ifthe va lue of the 
Y register is 1101 equal to zero. [ft he resistance is 
ve ry high in game contro ller, the Y register may 
have coun ted u p to 255 , the la rgest nu mber it can 
store. (A ll 8 bits a re se t to I). Adding I more to 255 
does not result in 256, but cha nges all the I 's to O's 
(255 + I = 0). At thi s point the computer rea li zes it 
has go ne too far , a nd it does not bra nch bac k to 
continue the loop . 

DEY decreases the value or Y by one. Since Y 
must be ze ro to reach this point in the progra m, Y 
cha nges fro m 0 back to 255 because 000 - 1= 255. 
T his is the lar gest n um ber that may be a paddle 
read ing. At this poin t the timing loop is ha lted . 

RTS then retu rns control to the BAS I C pro
gra m which ca lled the subrou ti ne . T he va lue in Y 
is the va lue of the paddle read ing. 

T he loop of: 

READ2 LDA PADDLO,X 
BPL RTS2D 
INY 
BNE PREAD2 

(5 CYCLES) 
(2 CYCLES- NO BRANC H) 
(2 CYCLES) 
(3 CYCLES- SUCCESSFUL 
BRANCH) 

is repea ted until the capacitor is charged or until Y 
reaches a reading o f 256 (000). T he loop uses 12 
clock cycles or abo ut 12 microseconds. T he 
maXilTI Um amount of time this program can 1l1eaS
ure is 255 loops or 3060 microseconds. T he time 
needed to charge sufficientl y the .022 mfd capacitor 
on the mother boa rd th ro ugh 150,000 ohm game 
controller is 1. 1 * 150,000 * .022 E-06 = .0036 
seconds = 3600 microseconds. This extra time 
gua rantees that the max imum va lue can be reached 
when the game controller is set for max imum 
resistance. 

Where can this inrormation lead ? [t is poss ible 
to substitute a thermisto r in place of the game 
contro lle r so the reading o r a paddle will indicate 
the temperature . A game controlle r with a res is
tance di ffe rin g from the 150,000 ohm Apple Con
trolle r can be ad apted to this circuit. A tilt sensiti ve 
switch could replace the pushbutton to indicate 
cha nges in position . The possibilities are e ndless 
and challenging . For mo re information on these 
circui ts. see: 

MinIS, FOl'reSl lW. 
Enginee r's Notebook 
Radio Shack, 1979 

Lancaster, Don 
TTL Cookbook 
Howard W. S(l.1II.S, 1974 

SemiconducLOr Reference Guide 
Radio Shack, 198 1 

1 II. this interesting aTtide, the author, a. quadriplegic, 
describes techniques he has learned 10 effectively WOTk 
wilh his com/Juter. His suggestions 11/0)1 be of interest/v 
other handicapped prog rallwlers and, al 11u: end, he has a 
progr{mi-t)'/Jing hint for evel)'one. 

Computing 
Techniques 
For The 
Handicapped 
George Leoiti 
Glenolden, PA 

Being a p hysicall y disabled individ ual I faced some 
unique problems in making my compule r, and 
peripherals, usa ble. First, I'd like to brie fl y d escri be 
my disability a nd then pass a lo ng some hints that 
may hel p other people, disa bled a nd able alike. 

['m a C5-C6 quadriplegic. Whal that bas ica ll y 
mea ns is that my legs a re to tall y pa ralyzed . My 
a rms a re pa rtia ll y paralyzed . I can't move my fingers 
or thu mbs at all , but I can fl ex my wrists. Now, on 
to the hints. 

T he re a re many devices ava ilable to hold 
pe ncils, pens, and paintbrus hes that will hold a 
stick which may be used to press keys on your 
keyboard . I use a unive rsal holde r with an L bar 
that holds a pencil , erase r-side down. Use whateve r 
is comfortable fo r you . 

To protect the faces on my small keyboa rd 
PET, I have someone cut out the fin ge rs of a surgi
cal glove, put them over the eraser , and tape it 
securely to the pencil. This way the e raser will not 
fragment and get stuck between the keys. Plus, 
wea r and lea r o n the keys is red uced. 

A New On-Off Switch 
The first problem [ encounte red when [ bough t 
my PET was how to turn it on and orf by myse lf. 
As you kn ow, the PET and Commodore periphe rals 
have their powe r switches located on the back 
panels. Wh y? [ d on't know. But I do know it is 
impossible for me to reach the m. 

The solution was simple. I had a nother switch 
mounted o n the front pane l, above the keyboard. 
T he new switch 'Ju mpers" the power switch in the 
rea r. T he Commod ore switch now stays in the on 
position . T he new switch tu rns power on and off. 
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Its switch is a toggle switch which can be purchased

at any Radio Shack, part number 275-651.

I had the same done on my 2023 printer. The

switch is mounted an inch to the right of the paper

advance button.

Who will install switches for you? My brother,

an electronics engineer, installed them for me. If

you have no one able to perform this operation for

you I suggest you: contact a local electronics/

computer store, appliance repair shop, or television

repair shop. If you go this route be sure the person

is insured and knows exactly what yon need. IP

your machine is slill under warranty, contact the

manufacturer first. They (or the store where you

bought it) may install a switch for you.

Another solution to the problem would be to

have a switching center installed by a competent

electrician. In this way you would not deface your

machine and you could have all the power switches

in one convenient location.

Operating Tape And Disk Drives

The next problem was how to push the PLAY and

RECORD keys at the same time. I found that if

you put something in the jaws of a nutcracker to

space the ends the proper width, and then tape the

ends to hold the spacer, you have a tool that works

on the tape drive. This, when held in the mouth,

makes pushing those buttons easy. Since most

nutcrackers are made of metal, however, it would

be easier on your teeth to contact your friendly

occupational therapist for something made of

plastic or wood.

Just recently, I purchased a 2031 single disk

drive because of an overflow of cassettes. It is a

remarkable, machine, of course, very fast and

efficient, but when I tried to change its diet (remove

one diskette and put in another) I found I could

not pull out the diskette.

Some tape and toothpicks solved this one. On

the left side (front) of my diskettes I have between

five and six inches of tape folded in halfand fixed

to the top and bottom of each diskette with a tooth

pick at the fold in the tape. Now I can pull out a

diskette with one finger.

I used strapping tape (tape with fibers) and

round toothpicks. Instead of toothpicks you could

use small plastic rings that you can put a finger, or

your pushstick, through. Be sure not to cover the

write-protect notch on the disk.

Shopping For Machines

If you are disabled and deciding which computer

to buy, go to a computer store. Try each model or

brand you are interested in. Look for accessibility.

I have found that the PET has very accessible

keyboards. For me, the separate numeric keypad

reduces arm fatigue when entering programs man

ually.

Also, anyone who has a disability that affects

the hands should consider the tractor feed type

printer. I have the problem of my paper coming

out of alignment almost every time I tear a sheet

out of the printer. 1 have to use my mouth to grip

the paper and pull it. So far, I've come up with no

practical solution to this problem...

Something For Everyone

Here's a hint which might solve a general problem.

When entering a program from COMPUTE!, do

your eyes sometimes wander the page looking for

your place? In the back of COMPUTE! you will find

a card that is used for foreign subscriptions. If you

live in the US, or subscribe, tear this card out.

Use a sharp hobby knife to cut out a "window"

in the card. Cift out, on the address side, the words

(son y about this) COMPUTE! Magazine. You may

need to widen it to equal a whole line of a program.

Place the card on the page that has the program,

leaving the lines you want, showing through the

window. As you enter the program, just move the

card down the page.

These ideas are offered as suggestions. Neither

COMPUTE! nor Mr. Leotti can be held responsible

for any damages resulting from their use. <§

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 ol

unlimited vocabulary to your computer Utilizing the VotraxSCOIAchip,

you can output any message by programming individual phonemes.

Comes in two versions, one plugs directly into your Apple II. the other

connects to any computer with an 8-bit parallel printer port. - 12 vofts

and + 5 volts required for parallel board.

Contains Si different phonemes ST01 Sweel Talker Parallel

accessed by a 6-bit code. Port Boafd AIT J139.00

Automatic and manual inflec- ST02 Sweat Talker Apple II

tion modes. plug in board 149.00

Parallel port driven or plug-in ST06 Text-lo-Speach

compatible with Apple II. algorithm on disk

Super text-to-speech algorithm for Apple II 3S.0O

on disk tor Apple II. Makes SC01A Votrax Speech

Synthesizer chip 70.00

5 or more 55.00 oech

UPS01

Sweet -Talker equivalent to

units 3 times the cost

■On board audio amplifier

•Sample program on cassette

with Apple II Board

• Optional power supply for

parallel board.

To Order Call Toll Free 1-800-545-3479
(InNY State Call: 1-516-374-6793)

For Information Call 1-516-374-6793

MICROMINTfNC.

917 Midway

WoodmereN.Y. 11598

Universal Power Supply-

A&T 35.00

Add 12.00 lot shipping & handling
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Its switch is a toggle switch which can be purchased 
a t any Radio Shack, part number 275-65 I . 

[ had the same done on my 2023 primer. T he 
switch is mounted an inch to the right of the paper 
advance huuon. 

Who wi ll insta ll switches for you ' My brothe r, 
an electronics enginee r, installed them for me. If 
you have no one able to perform this operation for 
you I sugges t yo u: comact a local electronics! 
compute r sto re, appliance repair shop, or telev ision 
repair shop. If you go this route be sure the pe rson 
is insu red and knows exactl y what yo u need . If' 
your machine is still unde r warranty , contact the 
manufacturer lirst. They (o r the store where you 
bought it) may install a switch for you. 

Another solution to the problem wo uld be to 
have a switching cente r install ed by a competem 
electrician. In this way you would not deface your 
machine and yo u could have all the power switches 
in one conve nie nt location . 

Operating Tape And Disk Drives 
The next problem was how to push the PLA V and 
RECO RD keys at the same time. I found that if 
)'o u put something in the jaws of a nutcracke r to 
space the ends the prope r width , and then tape the 
ends to hold the space r, you have a too l that works 
o n the tape dri ve. This, when held in the mouth , 
makes pushing those buttons easy. Since most 
nutcracke rs are rn (tdc of rn e lal , however, it wo uld 
be eas ie r on you r teeth to contact you r fri endly 
occupational therapist for something made of 
p lastic o r wood . 

Just receml y, I purchased a 203 1 single disk 
drive beca use of an overflow o f casse ttes. It is a 
re markable, machine, of course, very f~l st and 
eflicient, but when I tried to change its diet (remove 
one diskette and put in anothe r) I found I could 
not pull out the diskette. 

Some tape and toothpicks so lved this one. On 
the left side (front) of my diskettes I have between 
live and six inches of ta pe fo lded in half and fi xed 
to the to p and bottom of each diskette with a tooth
pick at the fo ld in the tape. Now I can pull o ut a 
d iskette with o ne fin ge r. 

I used strapping tape (tape with libe rs) and 
round toothpicks. Instead o f toothpicks you could 
use small plastic rings that yo u can put a fin ge r, or 
your PUShSllCk, through. Be sure not to cover the 
write-protec t notch on the di sk. 

Shopping For Machines 
If you are disabled and deciding which computer 
to bu y, go to a computer store. Try each model o r 
brand you a re in terested in . Look for accessibility. 
I have found that the PET has ve ry accessible 
keyboa rds. For me, the separa te numeric keypad 
reduces a rm fatigue when entering programs man-

ually. 
Also, anyone who has a disability that a ffects 

the hands should conside r the tractor feed type 
primer. I have the problem o f my paper coming 
out of ali gnment almost every time I tear a sheet 
out of the printer. I have to use my mouth to grip 
the paper and pull it. So fa r, I've come up with no 
practical solution to this problem ... 

Something For Everyone 
Here's a him which might solve a gene ral problem. 
When ente ring a program fro m COMPUTE!, do 
your eyes sometimes wander the page looking fo r 
yo ur place' In the back of COMPUTE! you will find 
a ca rd that is used for fore ign subscriptio ns. I f yo u 
li ve in the US, or subscribe, tea r this ca rd out. 

Use a sharp hobby knife to cut out a "window" 
in the card . Clit out, o n the address side, the words 
(sorry abou t this) COMPUTE! Magazine. Vou ma y 
need to widen it to equal a whole line of a program . 
Place the ca rd o n the page that has the program , 
leaving the lines you want, showing through the 
windo \\·. As you ente r the program, just move the 
ca rd down the page. 

T hese ideas are offe red as suggestions . Neither 
COMPUTE! no r Mr. Leo tti ca n be he ld responsible 
for any damages resulting from their use. © 

SWEET-TALKER, 
IT GIVES YOUR COMPUTER AN 

VOCABULARY. 

Fealured in Ciarcia's Circuit Cenar. 
Byte Magazine. September 1981. 

The 5weel- Talker voice syntheSizer allows you to add speech of 
unlimited vocabulary loyourcompu ler. UtiliZing the Votrax SC·01 A Chip. 
you can outpu t any message by programming ind ivid ual phonemes. 
Comes In IWO verSions: one plugs direc tly Into your Apple II. the other 
connects to any compu ter with an a·bit parallel pflnter POtl . + 12 valls 
and + 5 volts required lor parallel board. 

- Contains 64 dillerenl phonemes STOI 
accessed by a &bil code. 

- Automatic and manual inllec· 5T02 
tion modes. 

• Paralle l port driven or plug·in ST06 
compatlt) le Wllh Apple II . 

Sw •• 1 Telker PIf.II.1 
Port Board A & T ..... . . $139.00 
SWllt T.lklf Appl. II 
plug In board . .. ... . . .149.00 
TuHo-Sp .. eh 
algorithm on disk 

- Super text ·to·speech algoflthm 
on disk for Apple I I. Makes 
Sweet - Talker eQulvalenl to 
units 3 times the cost. 

for Appl. II . . . . . . . . . . ... . 35.00 
SCOlA Votrax Sp •• ch 

' On board audiO amplifier 
- Samp le program on casselle 

Wi th Apple II board. 
' Optional power supply for 
parallel board. 

Synlhufzlf chip . . . . . .. . .70.00 
5 at mar • . .......... . 55.00 each 

UPSOl Unlursal Power Supply· 
A & T .••••••••••••.••••• • 35.00 

Add 12.00 for shippmg & handling. 

ToOrder: CaIJ Tolt Free 1-80(1·645-3479 
(In N.Y. State Call: 1·516-374-6793) 
For InlormatlOn CaJt: 1·516·374·6793 

MICROMINT IN C. 
917 Midway 
Woodmere N.Y. 11598 
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For Commodore computers, this program allows you to

add very large numbers together.

Multidigit

Addition
Zoltan Szepesi

Pittsburgh

A microcomputer generally cannot handle

more than 8 to 12 digits of precision. However,

special programs can be written in BASK! or

machine language to increase the precision of the

calculations.

In this program, Multadd. the addition is

made in eight-digit groups. The two numbers to be

added together (the addenda) are entered as two

strings between lines 70 to 120, using a modified

version of Gary Greenberg's simulated input

routine (COMPUTE!, May/June, 1980, #4). This

way, up to 25! digits can he entered for each

number. The two addenda can have different

numbers of digits. Lines 140 to 160 make them

equal in length by placing zeros in front of the

shorter number.

Lines 170 to 250 divide the si rings into eight-

digit groups and transform these substrings into

numeric values. Then lines 260 to 300 do the addi

tion, and 310 to 380 reconvert the groups to eight-

digit strings, taking care to fill up the empty places

with zeros, and eliminating the spacing between

the groups. The result is printed out as a continuous

string.

10 PRINT"{CLEAR} MULTIDIGIT ADDITI

ON"

40 PRINT"{DOWNjTHE NUMBERS TO BE ADDED CAN

HAVE MAX."

50 PRINT"254 DIGITS.TYPE THE DIGITS C0NTIN

UALLY, THEN PRESS 'RETURN'."

60 PRINT"CORRECT WRONG NUMBER WITH "DEL1."

70 PRINT"{DOWN}

INT"{RIGHT]";

80 GOSUB 500

90 A?="0"+Z1S

100 PRINT:PRINT"

RINT"{RIGHT}";

110 GOSUB 500

120 B$="0"+Z1$

130 T1=TI:PRINT:PRINT"

FIRST ADDENDUM:A-":PR

SECOND ADDENDUM:B=":P

{REV}WORKING

140 LA=LEN(A$):LB=LEN(B$):D$=""

150 IF LB<LA THEN ID=LA-LB:FOR 1=1 TO LD : D$

=D$+"0":NEXTI:B$=D$+B$

160 IF LA<LB THEN LD=LB-LA:FOR 1=1 TO LD:DS

=D$+"0":NEXTI:A$=D$+A$:LA=LEN(A$)

170 M=INT(LA/8):Q=LA-8*M:IF Q>0 THEN M=M+1

180 DIM A(M),B(M),C(M),D{M),R(M),R$(M),FS{M

190 FOR 1=0 TO M:D(I)=0:C(I}=0:R(I)=0:NEXT

I

200 IF M=l THEN A(1)=VAL(AS):B(1)=VAL(B$):G

OTO260

210 IF Q>0 THEN A(1)=VAL(LEFTS{A$,Q)):B(1)=

VAL(LEFT$(BS,Q)):X=l:G0T0 230

2 20 A(1)=VAL(LEFT$(A$,8)) :B(1)=VAL(LEFT$ (B$

,8)):X=0

230 FOR 1=2 TO M

240 A(I)=VAL{MIDS(A$,(I-l-X)*8+l+Q,8)):B{I)

= VAL(MID$(BS, (I-l-X)*8+l +Q,8))

250 NEXT I

260 FOR I=M TO 1 STEP -1

270 C(I)=A(I)+B(I)+D(I)

280 D(I-1)=INT(C(I)/1E8)

290 R(I)=C(I)-D(I-1}*1E8

300 NEXT I

310 PRINT:PRINT" THE SUM:A+B=":R$(1)=STR$(

R(l)}:IF R(1)=0THENR$(1)="{RIGHT}"

320 PRINT R$(1);:IFM=1 GOTO390

330 FOR 1 = 2 TO M : R$ (I)=STR$(R(I))

34 0 P=LEN(R$(I)):R${I)=RIGHT${R${I),P-1):F$

(I) = " "

350 FOR J=8 TO 2 STEP -1

360 IF P<=J THEN F$(I)=F${I)+"0":NEXTJ

370 R$(I)=F$(I)+R$(I)

380 PRINT RS(I);:NEXT I:PRINT

390 PRINT:PRINT" EXECUTION TIME:";IN

T( (TI-Tl)*100/60+.5)/100;"SEC"

400 PRINT:PRINT"D0 YOU WANT TO CONTINUE? (Y

OR N) "

410 GET V$:IF V$=""G0T0 410

420 IF V$="Y" THEN CLR:PRINT"{CLEAR}{DOWN}"

:G0T0 70

430 IF V$O"N" GOTO 400

440 IF V$="N" GOTO620

500 Z$="":Z1$=""

510 PRINT "^{LEFT}";

520 GET Z$:IF Z$="" GOTO 510

530 PRINT " {LEFT}";

540 IF Z$OCHR$(20) GOTO 580

550 IF Z$="" GOTO 510

560 ZZ=LEN{Z1$):IF ZZ<1 GOTO 510

570 Z1$=LEFT$(Z1$,ZZ-1):PRINT "{LEFT}";:G0T

0510

580 IF Z$=CHRS(13) OR Z$=CHR$(141) GOTO 610

590 PRINT Z$;

600 Z1$=Z1$+Z$:G0T0 510

610 RETURN

620 END C

• DISK-O'MATE" (wm. ■« ?»*.»
A must lor 2040/4040 disk owners. Write protect indicators/

swilches. power indicator and error beeper.

• Real World"SOFTWARE isit.M8,
Word Processor. Mailing list. Catalog. Ham Radio. Frequency Counter.

r-"OLD" 8K PETs

• 2114-T0-6550RAM ADAPTER [812-SBB]
Replace 6550 BAMs witti low cost 2114s. Hundreds Sold.'

4K MEMORY EXPANSION <sie-$02>
Low cost memory o>pansion using 2114s lor bigget progran

OPTIMIZED DATA SYSTEMS
Dept. C. P.O. Box 595 - Placentia. CA 92670

DISKOMATE IradHmar* OpfimueO Dala Syslemi ■■ PET/CBM UaOetnari Commodnr
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For Commodore computers, this program allolUs you to 
add Ve1)' lmge n"mbers together. 

Multidigit 
Addition 
Zolton Szepesl 
Pittsburgh 

A microcompoLer ge ne ra ll y GlIlnOL hand le 
more Lh an 8 LO 12 d ig il s of precisio n. Ho we ve r , 
specia l programs can be wriuen in BAS IC or 
machine language to increase the precision of the 
ca lculaLions. 

In Lhi s program, Mu lladd , the add iLio n is 
mad e ill e ig ht-digil g ro ups. T he LwO numbers La be 
added togeLhe r (Lh e addenda) a re en le red as LWO 
sLrings between lines 70 to 120, using a modified 
ve rsio n of Ga r)' Greenberg's simulaLed inpuL 
rouLin e (COMPUTE! , May/ June. 1980 . #4 ). Th is 
way, up to 254 digits G ill be entered ror ca<..: h 
numbe r. T he LWO add enda can ha ve difTere lll 
numbers of d ig iLs. Lines 140 to I (iO ma ke Lhe m 
equa l in lengLh by placing ze ros in rro lll o r Lhe 
sho rte r number. 

Lines 17010 250 divide the sLrings inlO e ig hl
dig it g roups and tra ns rurm these substrings into 
nume ric va lues. The n lines 260 to 300 do th e addi
Lio n , and 3 10 La 380 reconvert th e g ro ups lU e igh L
d ig iL sLrin gs, Lak ing care La fill up th e empl )' p laces 
with zeros, alld cl illlin:Hing the spacing bel wcen 
I he gro u ps. T he res ull is prinLed o ul as a co ni inuo us 
string. 

10 PRINT " {CLEAR) MULTI DI GIT ADDITI 
ON " 

40 PRINT" (DOWN)THE NUM BERS TO BE ADDED CAN 
HAVE MAX ." 

50 PRINT"2 54 DIGITS , TYP E T HE DI GITS CONTIN 
UALLY , THEN PRESS ' RETURN ' ." 

60 PRINT" CORRECT WRONG NU MB ER WITH ' DEL '," 

70 PR I NT " (DOWN) FIRST ADDENDU M: A= ": PR 
INT I! {RIGHT} "; 

60 GOSUR 500 
90 AS= 1I 0 "+ZlS 
100 PRINT:PRINT" SECOND ADDE NDUM : B= ": P 

RINT " {RIGHT} "; 
110 GOSUB 500 
120 B$= " 0 "+ZI$ 
1 30 TI=TI : PRINT : PRINT" (REV)WORKING 

140 LA=LEN(A$) :LB=LEN(B$) : DS= "" 
15~ IF LB CLA THEN ID=LA- LB:FOR 1=1 TO LD:OS 

=D$ + " 0 ": NEXTI : B$=D$ +B$ 
160 IF LACLB THEN LD=LB- LA : FOR 1=1 TO LD : D$ 

=D $+" 0 " : NEXTI :A$=D$+A$ : LA=LEN(A$) 
170 M=INT (LA/6) : Q= LA- 6 *M : IF Q>0 THEN M=M+I 
16 0 DI M A(M) , B(M) , C( M) , D(M) , R(M) , R$ (M) , FS(M 

) 
190 FOR 1=0 TO M: D(I) =0 : C(I) =0:R ( I)=0 : NEXT -

1 
200 IF M=I THEN A(l)=VAL(A$) : B(l)=VAL( B$) : G 

OT0 26 0 
2 10 IF Q>0 THEN A(l)=VAL(LEFT$(A$ , Q)) : B(I) = 

VAL(LEFT$(B$ , Q)) : X=I: GOTO 230 
220 A(I)=VAL(LEFT$ (A$ , 6)) : B( l)=VAL ( LEFT$(B$ 

, 6)) : X=0 
230 FOR 1=2 TO M 
240 A(I)=VAL(MID$(A$ , ( I-I-X)*6+I+Q, 6)) : B( I ) 

=VAL(M I D$(B$ , (I-I - X) *6+I+Q, B)) 
250 NEXT I 
26~ FOR I=M TO I STEP - 1 
270 C( I ) =A(I)+B(I)+ D(I) 
260 D(I -I)=INT (C( I )/IE6) 
290 R(I)=C(I) - D( I-I)*lE6 
300 NEXT I 
310 PRINT:PRINT " THE SUM : A+B= ": RS(I)=STRS( 

R( I )) :IF R(I)=0THENR$(I) =" (RIGHT) " 

320 PRINT R$(l) ; : IFM=I GOT0390 
330 FOR 1=2 TO M: R$(I)=STR$(R(I)) 
340 P=LEN(R$(I)) : R$(I)=R I GHTS( R$(I) ,P- 1) :F$ 

( I ) = "" 
350 FOR J=6 TO 2 STEP -I 
360 IF PC=J THEN F$(I)=F$(I)+ " 0 " : NEXTJ 
370 R$(I)=F$(I) +R$(I) 
360 PRINT R$( I ) ; : NEXT I:PRINT 
390 PRINT :P RIN T" EXECUTI ON TIME :"; IN 

T «TI - T1 ) *1 00/60+, 5 ) / 100 ;" SEC " 
400 PRIN T : PRINT " DO YOU WANT TO CONTINUE? (Y 

OR N) " 
410 GET V$ :IF V$= ""GOTO 410 
4 20 I F V$= "Y" THEN CLR :P RI NT " (CLEAR)(DOWN) " 

: GOTO 70 
430 IF V$<> "N" GOTO 400 
44C IF V$= "N" GOT062e 
500 Z$ ="":Z1 $= "" 
510 PRINT "!(LEFT)"; 
520 GET Z$ : IF Z$= "" GOTO 510 
530 PRINT" (LEFT) "; 
5 40 IF Z$C>C HR$(20) GOTO 5B0 
550 IF Z$= "" GOTO 510 
560 ZZ=LEN(ZI$) :IF ZZCI GOTO 510 
570 ZI$=LEFT$ (Zl $ , ZZ- I) : PRINT " (L EFT) " ; : GOT 

0510 
560 IF Z$=C HR$(13) OR Z$=C HR$(141 ) GOTO 6 10 
59 0 PRINT Z$ ; 
600 ZI$=ZI$ +Z$ : GOTO 510 
610 RETURN 
620 END © 

(Writ. for Priee) 

A must lor 2040/ 4040 disk owners. Write prote ct indicators! 
switches . power ind icator and error beepe r. 

."Real World" SOFTWARE 1$ 17 - $25, 
WOld Processor . Mailing list. Cat alog. Ham Radio. Fl(lqu ency Counter, 

r-"OLD" 8K PETs- --- -----------------, 

I • 2114-TO-6550RAMADAPTER ""_"" I 
Re pillce 6550 RAMs with low cost 2114 1. Hundreds Soldl I 

• 4K MEMORY EXPANSION ",.. I." I 
I 

LOW COllI mllmory •• p,nllon u. lng 2 '14. 10 ' bigger prog ,ems . I 
.-_._----------_._--------- -------" 

OPTIMIZED DATA SYSTEMS 
Dept . C . P.O. Box 595 . Placentia, CA 92670 
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For PETICBM or Atari disk users, any memory size. This

is a handy program ifyou ever need to updatefiles.

A Direct

Access File

Editor
Charles Brannon

Editorial Assistant

What's in a file? A payroll program might keep a

list of employees, social security numbers, status,

etc., on a disk file. A check balancing program

would probably save the information gathered

during the run of the program such as check

number, payee, and amount paid on a file.

Most files are very similar —a list of numbers

and strings (words, names, etc.). Each line of the

file is "sent" to the file with some variant of the

PRINT statement, such as PRINT#1 ,A$ or

PRINT#1, ZX(IJ). [PRINT#1; A$ on Atari.] Each

line (also called afield) ends with a carriage return.

This carriage return is used to separate each

line in the file. Otherwise, the file would be just a

long block of characters, each line running into the

next. These separators are called delimiters. On

many computers, the comma and colon can also be

used (but can cause trouble) as delimiters. This is

important, as we will see later.

A File Editing Tool

You probably use files every day, even if you're not

a programmer. If you use any commercial software

such as a word processor, or a prepackaged ac

counting program, you are unknowingly gener

ating files. Such software writes files to the disk to

save the results of calculations and your input,

then later reads the file, when you run the program

anew, to "restore" the original conditions and

information.

Unfortunately, few programs let you edit this

information (excepting a word processor, of

course). You may have a check-balancing program

that writes to disk all checks that you enter in order

to use this information for taxes at the end of the

year. This file simply accumulates information. If

you later discover that you've made a mistake on a

check entered, there is no easy way to find or correct

tliat check. What you need is a program that can

read the entire file into memory, let you view it

and make selective changes, then rewrite the cor

rected file back out to the disk.

The program here is a file editor. Basically, it

asks you for the name of the file you want to edit,

reads it in, and lets you "page" through the file 19

lines at a time. You can edit, replace, insert, and

delete lines, as well as search the file for any

sequence of characters.

This program only works with a file organized

in the common "list" structure previously men

tioned (which limits it to sequential files on the

PET/CBM).

The two versions presented here, for the Atari

and the PET/CBM, are different, but they both

perform similar functions. After you enter the file

name, the file is read into a string array. If the file

is too large to fit into memory, the message "FILE

TOO LONG" will appear. You can change the

variable MAX (maximum number of lines in file) if

you have enough memory. The file is displayed as

numbered lines in the top 19 lines of the screen.

Your input is taken at the bottom. When prompted

for a line, always enter the number of the line.

Miscellaneous

If you enter any command that you don't want to

perform (such as Replace when you meant to type

Edit), you can usually exit the command with a null

input (just press <RETURN>) on the PET/CBM, or

by pressing the ESC (escape) key on the Atari.

Since commas and colons are used as delimiters

on the PET/CBM, you can't enter or edit a line

containing commas. To enter such a line, hold

down SHIFT when you press the command key

such as SHIFT-E for Edit, SHIFT-I for Insert, etc.

A quote will automatically be printed at the start of

the line, permitting you to enter commas and

colons without the infamous PEXTRA IGNORED

message. After you enter the line, all commas

(CHR$(44)'s) are converted to "fake commas" that

look like commas, but don't work as delimiters

(CHR$(1O8)).

Create A "Fake File"

You could even use ibis program to create files if

you can create a "fake file" containing only one

item such as:

OPEN l,8,8,"0:filename" {on the PET)

PRINT# 1,"X":CLOSE1

OPEN# 1,8,0,"D:filename" (Atari)

PRINT# 1 ;"X":CLOSE# 1

You can then Replace the first line (the "X"), and

use Append to add to the file.

I'll leave you with one important reminder:

remember to re-SAVE a file after you edit it or

your changes will have been in vain.
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For PET/GBM or Alart disk users, any memo,)' size. This 
is a handy program if )'OU ever need to update files. 

A Direct 
Access File 
Editor 
Charles Brannon 
Editorial Assistant 

What's in a file ' A payroll program might keep a 
lisL o f employees, socia l securiLy numbers, Sta LU S, 
eLC., on a disk fi le. A check balancing program 
would probably save the info rmation gaLhe red 
during the run of the program such as check 
number, payee, and amount paid o n a fil e. 

MOSL fil es a re very simi lar - a list of numbers 
a nd strings (words , names, eLc.) . Each line of the 
fil e is "sent" to the file wiLh some va rianL of Lhe 
PRINT staLement, such as PRINT# I ,A$ or 
PRI NT# I , ZX(I,J ). [PRINT# I ; A$ on Atari.] Each 
line (a lso ca lled afield) ends with a carriage return . 

This carriage return is used LO separaLe each 
line in the fil e. OLherwise, the fil e wo uld be jusL a 
long bl~ck of cha racte rs. each line running into the 
nex l. These separato rs are called t/(J/imilers. O n 
man)' comp ute rs, the comma and colo n ca n a lso be 
used (buL ca n cause Lro uble) as d elimiLe rs. T his is 
impo rtant, as we will see late r. 

A File Editing Tool 
You probably use fil es eve r y d ay , even if you're not 
a progra m Ille r. I f you use any comme rcial software 
such as a word processor, or a prepackaged ac
counting program, you a re unknowingly gener
aLing fil es. Such softwa re wriLes fil es LO the disk to 
save the results of calculations and your inpuL, 
the n late r 1"(!(I(/S the fil e, when yo u run the program 
anew, to "resto re" the original conditions and 
information . 

UnfonunaLel y, few programs let you edit this 
info rmaLion (excepting a word processor, o f 
course). You may have a check-ba lancing program 
that wntes to dIsk all checks that you e nter in order 
to use this information fo r taxes aL the end of the 
yea r . This fi le simply accumulates info rmaLi on. If 
you late r discover Lhat yo u've made a misLa ke on a 
check enLered , the re is no easy way to find o r correCL 
Lh aL check. What )'OU need is a program thaL can 
read the entire fil e into me mo ry, leL you view iL 

a nd make selecLi ve changes, then rewrite the co r
rected fil e back out to the disk. 

The progra m he re is afile editor. Basicall y, iL 
asks you fo r the na me of the fil e yo u wa nL to edi L, 
read s iL in , a nd lets yo u "page" Lhrough the fil e 19 
lines at a l ime. You can edit, replace, inse rt, and 
delete lines, as well as search the fil e for an y 
sequence o f cha racte rs. 

This program o nl y works with a fi le organ ized 
in the (0111 n10n "list" structure previously me n
tioned (which limits iL to sequential fil es on the 
PET/CBM). 

The two versions presented he re, fo r the Alari 
and the PET/C BM, are different, bUL Lh ey both 
perform similar functio ns. After you ente r the fil e 
na me, the fil e is read in to a string a rray. If the fil e 
is too large to fit into memo ry, the message "FILE 
TOO LONG" will appea r . You can change the 
va riable MAX (maximum numbe r of lines in fi le) if 
you have enough memory. T he fil e is displayed as 
numbered lines in the top 19 lines of the screen. 
Your input is ta ken at the bottom. When prompted 
for a line, always ente r the number o f the line. 

Miscellaneous 
I f you ente r any command that you don't wa nt to 
perform (such as Re place when you meant to type 
Ed it), yo u can usually ex iL the command with a null 
inpuL GUSL press <RET URN» o n the PET/CBM , or 
by pressing the ESC (esca pe) key on the Atari. 

Since commas and colo ns a re used as delimite rs 
on the PET/CBM, you can't enter or edit a line 
containing commas. To e nte r such a line, hold 
down SH I FT when yo u press the comma nd key 
such as SH I FT-E fo r Ed it, SH I IT- I for I nsen , e Lc. 
A quoLe will automaticall y be printed at the sta rt of 
Lh e line, permitting yo u to ente r commas and 
colons without the infamo us ?EXTRA IG ORED 
message. After you ente r the line, a ll commas 
(C H R$(44)'s) a re conve rted to "fake commas" thaL 
look like commas, but don 't wo rk as delimiters 
(C HR$(I08)) . 

Create.A " Fake File" 
You could even use thi s p rogra m to create fil es if 
yo u can crea te a "fake fil e" containing o nly one 
iten1 such as: 

OPEN 1,8,8,"O:filename" (on the PET) 
PRINT# 1," X" :CLOSEI 
OPEN# 1,8,O," D:filename" (Atari) 
PRINT# I ;"X":CLOSE# I 

You can Lhe n Replace the first line (the "X"), a nd 
ll se A ppenc1 to add to the fil e. 

I'll leave YO ll with one impo rtant re minder : 
remember LO re-SA VE a file a fte r YOll ediL iL or 
your changes will have been in vain . 
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Editing Commands

PET/CBM

<RETL"RN>

E

R

I

D

A

V

S

X

0/1

G

n/a

II

K

Z

F

Q

L

Atari

N

E

R

I

D

A

P

W

Q

[START]

C.

O

n/a

n/a

n/a

S*

N*

I.

Command

Nexi page

Edit

Replace

Insert Line

Delete Line

Append Line

Print

Save/Write

Exit/Quit

Re-run

Go to line

Other menu

Help

Kill File

—

Find/Search

Quick Find

Next Search

*Use(O)ther

Menu

Length

Description

Displays the next 19 lines.

rhe primary "change" command. Youenter the number ofthe line to be changed.
The line is displayed at the bottom ofthe screen with the cursor on the first charactei.
You can use your computer's editing keys to change the line (just like in an INPUT
statement). Press <RETURN> when finished.

You jusi enters completely new line to replace any line in the file

For Atari: you enter the number ofthe line you want to insert a new lineal. That line

and all following lines are "pushed down," and the word"*** INSERT***" is in
serted. You can then use Replace to add a new line. For PET/CBM: you enter the
number ofthe line you want to insert a line at. and then you enter the line you want
inserted.

Enter the numberofthe line to be deleted. The following lines will be.*'pulled up"
to fill the gap. For PET/CBM: Ifyou useSHIFT-D (shifted D). you can enter the
starting and ending lines ofa block of lines you'd like deleted.

After you tvpe "A" you can entei a new line which will be added to theend of the file-

Enter the starting and endinglines ofthe blockoflines you Would lijte printed to the
printer. For the PET/CBM, this is device number four. You canjust nil <RETURN>
to both prompts to print the entire file (Atari version).

Stores the file on disk. PET/CBM: scratches the old file, then writes the new file.

Atari: Replaces the old file, unless you save the file under another name.

Lets you end the program.

Atari version: If you press the START key at the prompt "Which?" you can RUN

the program over again. PET/CBM version: Entering zero or one specifies which
drive to use for the next file you wan! to edit. You can then enter the new file name.

Lets you "skip around" in the file. Enter the numberofthe line you want to see.

There are two menus in the Atari version, since the bottom ol the screen can only hold

so many commands. The other menu contains the commands Length, Search, and
Next Search. You can add your own commands to this menu.

Unlike the Atari version, the PET/CBM version doesn't constantly display all choices.
Just type H toseealisl of all options.

Lets you scratch a file From within the program.

Flips the character set.

You enter a series ofcharacters you want to find in the file. In the PET/CBM version,

all matching lines are displayed. Press any key to abort the search. The Atari version

only displays the first occurrence of die match. The Next Search command is used

to find the next occurrence of the same search string. You can search either by

charactei" or by line. The character search will search the entire file character-by-

character for the string, where the line search only matches the search string with

the beginning of the line, and is naturally faster. The PET/CBM version has a

separate command, Quick Find, to search by line.

Displays the number oflines in the file.

Program 1. PET/CBM Version

100 PRINT"{CLEAR}{REV}"TAB{15-20*(PEEK(213 )
-79)}"*FIXFILE*"

110 PRINTCHRS(14);:POKE59468,12

120 MAX=1000:REM MAXIMUM NUMBER OF LINES AL

LOWED

130 DIMAS(MAX):REM CHANGE TO SUIT MEMORV/FI

LE REQUIREMENTS

140 PRINT"{DOWN}ON WHICH DISK WILL WE WORK?

150 GETDS:IFD$<"0"ORDS>"1"THENK=1-K:PRINTMI

DS{"{REV}{OFF}",K+1,1);" {LEFT}";:
GOTO150

160 PRINT"{OFF}"DS
170 OPEN15,8,15:FILE$=" *"

180 INPUT"WHAT IS THE FILE'S NAME?_*{03 LEF

LEFT}";FS:IFF$="*"THENF$=MID${FI$,

3)
190 FIL$=D$ + ":"-fF$

200 OPEN8,8,8,FILS+",S,R":J=0

210 INPUT#15,EN,EMS

220 IFENTHENPRINTEMS:GOTO1420

July. 1982. Issue 26 COMPUTll 08 

Editing Commands 

PET/CBM Atari Command Description 

<RETURN> N Nexl page Oisplaysthcncxt19lines. 

E E Edil ' rhe primary "change" command. You t:l1ter the number of the line {() be chang(:d. 
The line is displayed at the bottom of the scrct:n wit h the cursor on the first character. 
You can usc yout'col11putcr's ediLing keys 10 cha nge the line (just li ke in an I NPUT 
S t ~ILC l11 ent). Press <RETURN> whcn fini shed . 

R R Rt:place YOti just ellle r a completely new liue LO rcplace ~ll1y line in the fil c. 

I I I nsen Line FOI' Alari: )'OU emer the 1111lllberofthe line )OU wa mlO insert ~ new lineal. That line 
and all following lines a re "pushed down." and rhe word ,.*** I NSERT ***,. is in-
sened. You can then use Replace wadd a new line. For PET/CBM: you cmcrthc 
number of the line you wanlLO inscna line at, and then you e nler the line you wam 
inser'ted . 

D D Delete Line Emer lhe numberorlhe line to be deleted. The following lines will be "pulled up" 
to fjlllhe gap. For PET/CBM: If rou useS H I FT-O (shifted 0 ). },Oll can enter the 
slaningand ending linesofa block of lines you 'd like deleled, 

A A Append Line Aflcr }'olltype "A" you can e nte r' a new line which wi ll be added to lhcend of the file. 

p P Print En ler the starling and ending lines of the block of lines you wou ld like printed IU I he 
primer. r Ol'lhc PET/CBM, this i~ device nllmber four. You GlIljust hit < RETURN) 
to bOlh prompLIi to prinlthe enlirc file (ALari vcrsion). 

S W Save/\Nrite Slores the rile on disk. PET/CBM: scra tches Iheold file , then \HileS the new file. 
Alari: Replaces the old rile, unless you save the file under a nOlhe r name. 

X Q Exit/Quil Lets you end the program. 

011 [START] Re-run Atari vers ion: I fyou press the START key althe pmmpt "W hich ?" you ca n RUN 
the program ovcr·ag;l in . PET/CBM version: Entering zero or one specifies which 
drive 1O use for t.he next fil e YO ll wa nlLO cdil. You can then enter the new file name. 

G G Cotoline Lets you "skip around" in the fil e. Enter the ntlmbcrofthc line ),Oll want to see. 

n/a 0 Olhermenu T here arc two menus in the Alari ver~ion. since Ihe bouom orthe screen ca n ani)' hold 

H n/<J Help 

K nla Kill File 

Z n/a -

F S' rind/Search 
Q 1\ ' Quick rind 

Next Search 

* Use (Ojther 
1\/1'11U 

L L Length 

Program I. PET/CBM Version 

so many commands. The other menu contai ns thecommand~ Length , Search, and 
NextSearch. You can add ),ourown commands to this menu . 

Unlike the Alari version, lhe P£T/CBM ver'sion doesn't constantly display all choices. 
.I USL type I-J to see a lisl of al l options. 

LeiS YO li scra tch a filt! from \\'ithin the pl"Ogr:lIl1. 

Flips the characler SCI. 

'{Oll enter a scriesofcharacters )IOU want to find in the file . In the PET/CB~I ,·ers ion . 
allmalching lincs arc d ispla)'cd . Press any key 10 abOl'llhc sea rch. The Alari version 
o nly displays the first uccuncnct: of the match. The Next Search cOlllmand is u~cd 
to find the next occurrence of the samc sea rch string. You can search either by 
characler or by line. The character sea rch wi ll search the cmir'e file charaCler-b}'-
cha racter for the string. ",here lhe line se<Jrch only matches the search sU'ing with 
the beginning of lhe linc. a nd is natllra lly fastc r . T he PET/CBr"l version has a . 
Sepaf<He command . Quick Find . 10 search bv line. 

Displays the nUl11beroflincs in I he file . 

150 GETD$:IFD$C"0"ORD$>"1"THENK-1-K:PRINTMI 
D$("{REV) {OFF}" ,K+l, l) ;" {LEFT}It ;: 
GOT0150 

100 PRINT" {CLEAR) {REV)"TAB(15-20*(PEEK(213) 
-79)) "*FIXFILE*" 

160 
17 0 
180 

PRINT"{OFF)"D$ 
OPEN1S,8 ,lS: FILE$ =" *" 

110 PRI NTCHR$(14); :POKE 59468,12 
120 MAX-1000 :REM MAXIMUM NUMBER OF LINES AL 

LOWED 
130 DIMA$(MAX) :REM CHANGE TO SUIT MEMORY/FI 

LE REQUIREMENTS 
140 PRI NT"{DOWN)ON WHICH DISK WILL WE WORK? 

" . , 

190 
200 
210 
220 

INPUT"WHAT IS THE FILE'S NAME? *{0 3 LEF 
LEFT)";F$:IFF$="*"THENF$=MID$(iI$, 
3 ) 
FIL$=D$+/I: "+F$ 
OPEN8,8,8,FIL$+It,S,R":J=0 
INPUTIl5,EN,EM$ 
IFENTHENPRINTEM$:GOT01420 


