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An Apple II®, a printer, a video screen, a modem, a disk

~ ■m m*sM—rtion. and RAMPL

The CPS Multifunction card and cables are all

you need to connect almost any printer, mo

dem, or terminal to your Apple II". It's really

three cards in one. It provides the capabilities

of a serial interface, parallel output interface,

and real-time clocl^calendar. It saves you
money, power, and slots. Trie CPS Multifunction

is compatible with DOS, CPM, PASCAL, and

BASIC. Suggested retail price $239, including

software. Cables $24.95 each.

The RAMPLUS+ card allows you to expand the

available memory of your Apple II® to 80K.

RAMPLUS+ has two 16Kbanks oi RAM. The card

is supplied with 16K of installed RAM, with an

additional 16K of plug-in RAM available. It is

compatible with DOS, CPM, PASCAL, and BASIC,

also. Suggested retail price $ 189. Additional 16K

RAM $24.95.

1NCOBFC?. RATI D

]300 E! Pueblo. r .A 9506*

-US-SSSO

scoris •muz*. cM-ifoetiis

The modem is a producl ol

11 iy-. Microcomputer Products. Inc.

Tho video screen is a product ol NEC.
The printer is a piotiuct of Epson America,

he Apple II* is a product of Apple Computer. Inc.

Th« dish drivo is a product ol Appli; Computer. Inc.



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

Everyone expected it would happen

sooner or later.. .with

it already has! Now all the marvelous

benefits of expensive and advanced

word processing systems are available

on Commodore computers, America's

largest selling computer line. WordPro

PLUS, when combined with the new 80

column CBM 8032, creates a word pro

cessing system comparable to virtually

any other top quality word processor

available—but at savings of thousands

of dollars!

TM WordPio is a Registered Trademark of Professional Software

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!

Inc. WordPro was wniten by Sieve Punier.

I

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 Won JS...

Call us today for the name of the

WordPro PLUS dealer nearest you.

Professional Software Inc.

166 Crescent Road

Needham, MA 02194

(617)444-5224

TELEX: 95 1579
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General A

For the Commodore 8000

Now there is an interactive

General Accounting System

designed especially for the

first time user. The user is led

through each function by

highlighted prompts explain

ing the required input at each

point. And all input requests

are prompted with complete

verification. Plus, a step-by-

step instruction manual

guides the user through the

General Ledger

Cash Disbursements and

Cash Receipts Journal as well

as a General Journal. Main

tains account balances for

Present Month, Quarter to

Date and Year to Date.

Accepts postings from

program. The user prompts

and the detailed manual

make it virtually impossible

for the first time user to get

lost or to accidentally crash.

Accounts Receivable,

Accounts Payable, Payroll

and other programs. Also

provides user customized

financial statements. Up to

1000 accounts and up to

99 departments.

For the Commodore 8000 
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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. 
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nting System II

Series Computer System
Accounts Receivable
Invoices and Monthly State

ments as well as Credit and

Debit Memos. Accomodates

full or partial payments. Gser

sets finance charge rate and

period. Gser 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. Gser 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. Gp to

eight miscellaneous deduc

tions or payments per

automatic updating to the

General Ledger. During

invoice data entry the invoice

is displayed on the screen

and typed exactly as if in a

typewriter. File capacity

allows 1800 customers and

invoices. Five hundred

customers allows room for

1300 invoices.

tributed among nine different

General Ledger accounts with

automatic updating to the

General Ledger. File capacity

allows 2500 vendors and

invoices.

employee. Prints Payroll

Journal, Payroll Check

Register and an Absentee

Report as well as 941 infor

mation and W2 forms. Main

tains Monthly, Quarterly and

Yearly totals for up to 350

employees. Automatic

General Ledger updating.

See your nearest

Commodore dealer for

a demonstration.

CMS Software Systems
2204 Camp David Mesquite, TX. 75149 214 285-3581
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breaks. Invoices may be dis· 
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2204 Camp David Mesquite , TX. 75149 214 285·3581 



TurnyourApple into theworld's

most versatile personal computer.

The SoftCard™ Solution. SoftCard

turns your Apple into two computers.

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

microprocessor and CP/M to your

Apple, SoftCard turns your Apple into

a CP/M based machine.That means

you can access the single largest body

of microcomputer software in exist

ence. Two computers in one. And, the

advantages of both.

Plug and go.The SoftCard system

starts with a Z-80 based circuit card.

Just plug it into any slot (except 0) of

your Apple. No modifications required.

SoftCard supports most of your Apple

peripherals, and, in 6502-mode, your

Apple is still your Apple.

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

on disk with the SoftCard package. It's

a powerful and simple-to-use operating

system. It supports more software

than any other microcomputer operat

ing system. And that's the key to the

versatility of the SoftCard/Apple.

BASIC included. A powerful tool,

BASIC-80 is included in the SoftCard

package. Running under CP/M, ANSI

Standard BASIC-80 is the most

powerful microcomputer BASIC

available. It includes extensive disk I/O

statements, error trapping, integer

variables, 16-digit precision, exten

sive EDIT commands and string func

tions, high and low-res Apple graphics,

PRINT USING, CHAIN and COM

MON, plus many additional com

mands. And, it's a BASIC you can

compile with Microsoft's BASIC

Compiler.

More languages. With SoftCard and

CP/M, you can add Microsoft's ANSI

Standard COBOL, and FORTRAN, or

Basic Compiler and Assembly Lan

guage Development System. All, more

powerful tools for your Apple.

Seeing is believing. See the SoftCard

in operation at your Microsoft or Apple

dealer. We think you'll agree that the

SoftCard turns your Apple into the

world's most versatile personal

computer.

Complete information? It's at your

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

and include a dealer list. Write us. Call

us.

SoftCard is a trademark of Microsoft. Apple II and

Apple II Plus are registered trademarks of Apple

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

Inc. CP/M is a registered trademark of Digital

Research. Inc.

/MICROSOFT
V CONSUMER^ PRODUCTSf

A Division of Microsoft Inc.

10700 Northup Way • Bellevue. WA 98004

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

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

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

BASIC included. A powerful tool. 
BASIC-BO is included in the SoftCard 
package. Running under CP/M. ANSI 
Standard BASIC-BO is the most 
powerful microcomputer BASIC 
available. It includes extensive disk I/O 
statements, error trapping, integer 
variables. 16-dig it precision. exten­
sive EDIT commands and stnng func­
tions. high and low-res Apple graphiCS. 
PR INT USING. CHAIN and COM­
MON . plus many addit ional com­
mands. And. irs a BASIC you can 
compi le with Microsofrs BAS IC 
Compiler. 
More languages. With SoftCard and 
CP/ M. you can add Microsoft·s ANSI 
Standard COBOL. and FORTRAN. or 

Basic Compiler and Assembly Lan­
guage Development System. Al l. more 
powerful tools for your Apple. 
Seeing is believing. See the SoftCard 
In operation at your Microsoft or Apple 
dealer. We think you'lI agree that the 
SoftCard turns your Apple into the 
world 's most ve rsatile personal 
computer. 
Complet e informat ion? It's at your 
dealer's now. Or. we'll send it to you 
and include a dealer list. Wri te us. Call 
us. 
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Research, Inc 
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Introducing the premier award ofthe softw

THE ATARTSTAR
Win $25,000 in cash,

plus prizes and an ATARI STAR

by entering your software in

the ATARI"ASAP competition.

ATARI is looking for some of

the greatest software from the

brightest stars in the software field.

■And naturally! we're willing to re

ward you for it.

Every three months, ATARI

will be presenting ATARI STARS to

the writers of software programs

judged first, second and third place

in the following categories: con

sumer (including entertainment,

personal interest and develop

ment); education; home business

(personal finance and record keep

ing); and system software. The de

cision of the ATARI judges is final.

Quarterly prizes will be from

$750 to $3,000 worth* ofselected

Win $25,000 in cash, 
plus prizes and an ATARI STAR 

by entering your software in 
the ATARI® ASAP competition. 

ATARI is looking for some of 
the greatest softwa re from the 
h,.;oh,·p<I stars in the software field. 

naturally, we' re willing to reo 
ward you for i L 

Every three mo nths, ATARI 
,vill be presenting A1ARI STARS to 
the writers of software programs 
judged fi rst, second andlh ird place 
in the following categori es: con­
sumer ( including entertainment, 
persona l interest and de'·elop­
ment); education; home business 
(personal finance and record keep· 
ing); and system software. The de­
cision of the ATARI judges is fi nal. 

Quarterly pri zes will be from 
$750 to 3,000 "wth" o f selected 



ATARI products and an ATARI STAR

The annual Grand Prize will be the

coveted Super Star trophy and

$25,000 in cash**

To be eligible, your software

idea must be submitted to and
published in the ATARI

Program Exchange cata

log. Submit your pro

gram on the official

entry form which we'll

rush to you if you send

in the attached coupon.

The ATARI STAR

Awards are in addition

to the percentage ofrev

enues you will automat

ically be entitled to as

ATARI PROGRAM

a result of sales of your software

programs in the ATARI Program

Exchange.

If you're a star, ATARI wants

to reward you. Send in the coupon

today, or call toll-free 800-538-1862,

in California 800-672-

1850, and you could be

the proud winner of an

ATARI ASAP STAR Tro

phy, and some great

ATARI prizes.

"Based on manufacturer's sug
gested retail price.

^Taxes are the sole responsibil
ity of the winner. Void where pro

hibited by law. Winners will be
notified by mail. ATARI employees

and their families are not eligible.

For more contest details, call the
toll-free numbers.^ 1981 ATARI. INC.

r.
For more contest details, call 800-538-
1862, in California 800-672-1850.

Send to: ATARI Software Acquisition
Program, Dept. C4E, P.O.

Box 427. Sunnyvale. CA 94086
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State/Zip

A
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r----------------- -
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"High" End Competition Heats Up

The Apple III and Commodore SuperPet

markets continue to see increasing competitive

entries. First Xerox, then IBM, and now Hewlett

Packard, who last week announced a new sys

tem, the HP-XX, designed to compete tor the

entry level business, scientific, and upper end

personal market. Apple, Inc.. as we've heard

frequently of late, immediately said they

weren't worried. IBM promptly announced a

sophisticated industrial robot (at slightly under

$30,000), a new robot programming language,

and guess what? The computer that sits at the

heart of these robotic activities is none other

than the IBM personal computer. It can control

several of the robots at once, and the new lan

guage is well developed. ("Grasp" is one of its

commands, for example.)

One tiling's for sure. Our industry predic

tions of 200-300% growth this year can't be

hurt at all by the increasing exposure and "big

media" coverage. The world of megabusiness

is finally starting to admit that there really is a

future in personal computers. Witness the

newsstands the second week in February... the

personal computer industry was the cover

feature on four different magazines. Time,

Newsweek, Forbes, and Business Week all

carried feature articles on our "emerging"

industry.

Atari, Inc. Rumored To Be Developing The

"Ultimate" In Software Protection

We hear that Atari will be investing significant

research and development towards funds estab

lishing a true protection method for their

software. Suggested possibilities include a

CPU-dependent encryption process. We'll be

interested in seeing their progress, and will

keep you posted. How big is the problem of

software copying? In a recently published

interview, Dan Fylstra of VisiCorp (formerly

Personal Software) estimated that for every

copy of Visicalc sold, two were pirated. That's

a substantial impact on any company's sales.

The World Inside The Computer

We're happy to welcome Fred D'Ignazio to

COMPUTE! as a regular columnist. Fred's brand

new column begins with this issue. Ii you're

excited about the use of computers in the home,

and especially if you're interested in the use of

computers with and by

children, read the flM_ ,;,

column. You'll be

intrigued.

COMPUTERS New Format

Your first Editor's Feedback Cards, com

menting on the new format, are starting to

arrive. Please keep them coming. We do use

your input and suggestions in our planning of

the growth and scope of the magazine. We've

already refined the format a good deal more

to help you identify articles of particular inter

est to certain machine owners. You'll see more

evidence of this in this issue, and (hopefully)
complete success by May. Beyond that, we're

much more able to identify articles of general

interest. Our staff now takes quite a few major

articles each issue and generates programs for

the various computers. We're certain this helps

broaden the utility of the magazine to pro

grammers and users of all machines. ®
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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. Ire.

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.

166 Crescent Road

Needham, MA 02194

Tel: (617) 444-5224 Telex #951579

'f. ,IE 

ADD POWER .. TO YOUR $89._96 

COMMODORE COMPUlIR 
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 'i nstant action' features 
and additional commands make up for, and go beyond 
the limitations of CBM BASIC. The added features 
include auto line numbering, tracing. single stepping 
through programs, line renumbering, and definition 
of keys as BASIC keywords. POWER even includes 
TM POWER is. Registefed Trademal1r; 01 Professional Software. Inc. 

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 eitherdirec­
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. 
166 Crescent Road 

Needham, MA 02194 

Tel: (617) 444-5224 Telex #951579 
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Getting Your Atari Disk

Drive Up To Speed

Recovering From NEW
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Your VIC: Getting The
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Modifying Apple's

Floating Point BASIC
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JINSAM
Data Managerselected byNASA, Kennedy Space Center

SAVE TIME! SAVE MONEY!

JINSAM saves taxpayers

100's of thousands of $

Coming Soon!

JINSAM Executive

for IBM P.C.

See your dealer

"Much more powerful than

you can imagine!"

Robert Baker

Kilobaud Microcomputing

JINSAM is an integrated system. It makes it

easy to use your information to its fullest. No more

will hundreds of valuable hours be spent searching

or analyzing needed information nor re-entering

information for various reports.

JINSAM transforms your desk-top computer

into the "state of the an" data processing machine

with features and accessories found nowhere, even

at 10 times the price. NASA, Kennedy Space

Center selected JINSAM 8.0 and saved approxi

mately S95.OOO over other so ft ware/hardware

costs. Riley County, Kansas also selected JINSAM

8.0 and saved approximately $90,000 over other

software/hardware costs.

JINSAM is designed for you. It is forgiving. It

has help commands for every option, available at

the touch of a button. The amount of information

you store, its structure and/or your hardware can

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

Recovery utilites are included even for catastrophes,

security passwords are built in for privacy, simple

editing and entry includes auto recall, and deleting

records is easy and the space is reclaimed. JINSAM

includes TWO FREE accessories for reports and

labels. You have unlimited report formats with

summing and lined up decimals and the label printer

prints up to 5 across-any size and even allows

single envelopes or index cards.

JINSAM 1.0 allows fast and easy Tile handling,

manipulation and report generation for any CBM

computer with CBM 2040 disk drive. It features a

menu for ease, has encrypted passwords, 3 deep

sorts, .5 to 3 second recall.

JINSAM 4.0 for CBM 4000 series adds

JINSORT, user accessible machine sort of 1000

records in 15 seconds; compaction/expansion of

information, automatic list maintenance, unlimited

number offields, unlimited record length and much

more.

JINSAM 8.0 for CBM 8000 series has all 4.0

features plus unlimited sort, horizontal format, and

search by key or record number.

JINSAM 8.2. NEW FOR '82 expands 8.0

capabilities by adding information search by word.

key or record number and machine language print,

format and manipulation routines.

• CUSTOM DATA FILES

•CUSTOM REPORTS/LABELS

•KEYED RANDOM ACCESS

• FAST/EASY/MENU DRIVEN

• MULTIPLE SEARCH KEYS

• PRIVACY ACCESS CODES

•WILD CARD SEARCH

JINSAM EXECUTIVE version (soon to be

released) is our most powerful professional system

for the CBM 8000 and 9000 series. Executive will

have 8.2 extended features plus allow multiple

users with in-use lockout protection, executive

command files, automatic math relations, join,

merge or link files, greatly increased record capacity

and machine information search by word, as well

as by key or record number and many, many

more features.

There are currently 7 more interfacing modules -

and more under development, including independent

interfaces between JINSAM and business pack

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

the availability of modules and enhancements in

JINSAM's quarterly newsletter.

WORDPROPACK - Intelligent interface for

WordPro 3, 3+, 4,4+, creates lists of information

from JINSAM files. It allows up to 10 conditions

based on each item of information. Produce indi

vidualized letters, report cards, special reports,

checks, invoices, etc.

MULTI-LABEL - Prints multiple labels per

record with up to 2 lines for messages and

consecutive numbering. Produce inventory, caution

labels, bulk mail labels, etc.

MATHPACK - global calculator/editor +. -.

*. /. by another field or constant: null (remove

contents) of a field or replace contents of a field

with any word, number or phrase. Sum multiple

fields in each record or running sum of single field

in all records. Extract information or effect

permanent change. Replace in the same field or

place in a waiting field.

DESCRIPTIVE STATPACK-- Determine

MEAN. MEDIAN. MODE. STANDARD

DEVIATION, VARIANCE, RANGE. Generate

HISTOGRAMS from 1 to 25 steps, and produce

Z-SCORE reports.

ADVANCED STATPACK - (You must also

acquire DESCRIPTIVE STATPACK) Generate

one. two or three way CROSSTABS (number of

occurance) CHI SQUARE, LINEAR RE

GRESSION, with graphic representation and

prediction, LINEAR CORRELATION and

SIMPLE ANALYSIS OF VARIANCE.

CALCPACK - 2 way interface to VisiCalc or

any user program. It lets you use VisiCalc for

complex manipulation, editing, placing results in

JINSAM for sorting, storing or moving data to

WordPro as well as giving the ability for exchange

with your own applications.

INTERAC - Interface which can read VisiCalc

files. WordPro files and almost any sequential files

to build JINSAM databases automatically. For

example: You could "download" information on

holerith cards to sequential files and INTERAC

would place them into JINSAM files.

All accessories are accessed thru the JINSAM

menu and require security password to gain entrance.

JINSAM gives you FREEDOM OF CHOICE.

Start with JINSAM 1.0 and upgrade hardware

and data at any time. Choose from accessories at

any time. The JINSAM Newsletter brings the

latest updates, user input and uses and keeps an

eye on the future,

JINSAM Stands alone by placing "a lot o\

potential computing power in one integrated

program package" (Fred Klein, Ferson div. of

Bausch & Lomb). "The JINSAM package is

justification for buying a system no matter whai

the hardware, be it Vector or Commodore or

whatever the system" {Lany Colvin, Micro

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

young field. JINSAM EXECUTIVE will be the

third generation in development. All JINSAM

systems are sophisticated and flexible yet easy to

use. JINSAM is saving its users valuable time

and money in government, educational and

research institutions, business and industry

worldwide.

JINSAM is ;i Commodore approved product.

See your local dealer Cor a demonstration,

JINSAM is a trademark ofJINI MICRO-SVSTEMS, Inc.

WordPro is a irademark of Professional Software. Inc.

VisiCalc is x trademark of Professional Software. Inc.

CBM is a trademark of Commodore Business Machines, Inc.

IBM is a trademark of International Business Mithint's. Inc.

JINSAM Data Manager

.... Additional Information and nearest dealer

.... Newsletter Subscripdon (S5 US/S8 Woridwide)

....JINSAM Demo Disk{SI5.plusshipptng&tax)

User's Guide ($40.00. plus shipping & tax)

Please send to:

Name

Position _

Company

Address _

City. State. Zip

Phone ( ) __.

Computer, Disk.

Application. .

JINI MICRO-SYSTEMS, Inc.

Box 274C • Kingsbridge Station

Riverdale, New York 10463

(212)796-6200

Dealer Inquiry Welcome

Data Manager selected by NASA, Kennedy Space Center 
SAVE TIME! SAVE MONEY! 

JINSAM saves taxpayers 
l00's of thousands of $ 

Coming Soonl 
JINSAM Executive 

fo rffiMP.C. 
See your dealer 

"Much more powerful than 
you can imagine!" 

Robert Baker 
Kilobaud Microcomputing 

J INSAM is an integrated system. It makes it 
easy to use you r infonnation to its fullest. No more 
will hundreds of valuable hours be spent searching 
or analyzing needed infonnation nor fe-entering 
infonnalion for various rcpons. 

JlNSAM transforms your desk- lop computer 
into the "slate of the art" data processing machine 
with feat ures and accessories found nowhere, even 
at 10 times the price. NASA, Kennedy Space 
Center selected J INSAM 8.0 and saved approxi­
mately S95,OOO over other software/ hardware 
costs. Riley County, Kansas also selected J INSAM 
8.0 and saved approximately 590,000 over other 
software/ hardware costs. 

JINSAM is designed for you. It is forgiving. It 
has help commands for every opt ion. a vailable al 
the touch of a button . The amount of information 
you store. its structure and/ o r your hardware can 
change but your dala won't have 10 be re-ente red . 
Recovery utili tes are included even for catastrophes. 
security passwords are built in fo r privacy. simple 
editing a nd entry includes au to recall , a nd deleting 
records is easy and the space is reclaimed. Jt NSAM 
includes TWO FREE accessories for reports and 
label s. You have unlimited report formats with 
summing and lined up decimals and the label printer 
prints up to 5 across - any size and even allows 
single enve lopes o r index cards. 

J fNSAM 1.0 a llows fast and casy fil e handling. 
manipulation and repon generation fo r any C BM 
computer with C BM 2040 disk drive. It features a 
menu for ease, has encrypted passwords. 3 deep 
son s, .5 to 3 second recall. 

JINSAM 4.0 for C BM 4000 series adds 
JINSORT, user accessible machine son of 1000 
records in 15 seconds: compaction/ expansion of 
information, aULOmatic li st maintninance. unlim ited 
numberoffields, unlimited record length and much 
more. 

JINSAM 8.0 for CBM 8000 series has all 4.0 
features plus unlimited son. horizonta l fo rmat, and 
search by ke y o r record number. 

JINSAM 8.2, NEW FOR ·82 expands 8.0 
capabilities by addi ng information search by word. 
key or record number and machine language print. 
format and manipulation rou tines. 

* CUSTOM DATA FILES 
*CUSTOM REPORTS/LABELS 
*KEYED RANDOM ACCESS 
*FAST/EASY/MENU DRIVEN 
* MULTIPLE SEARCH KEYS 
*.PRIVACY ACCESS CODES 
*WILD CARD SEARCH 

JINSAM EXECUTIVE version (soon to be 
released) is our most powerful professional system 
for the C BM 8000 and 9000 series. Executive will 
have 8.2 extended features plus allow multiple 
users with in-usc lockout protection , executi ve 
command files. automatic math relations, join , 
merge or link files, greatly increased record capacity 
and machine info rmation search by word. as we ll 
as by key o r record number and many, many 
more fea tures. 

There are currently 7 more interfaCing modules ­
and more under developmenL including independent 
interfaces between JINSAM and business pack­
ages for your G / L. N R. N P needs. We announce 
the avai lability of modules and enha ncements in 
J1 NSAtvfs quarte rl y newsletter. 

WORDPROPAC K - Intelligent interface for 
WordPro 3. 3+, 4,4+. creates lists of information 
from Jt NSAM files. It a llows up to 10 cond itions 
based on each item of information. Produce indi­
vidualized letters . repon cards . special reports. 
checks. invoices. etc. 

MULTI-LABEL - Prints multiple labels pe r 
record with up to 2 lines for messages and 
consecutive numbering. Produce inve ntory, caution 
labe ls. bulk mai l labels, etc. 

MATHPAC K - global calculato r/ editor +.-. 
*, / . by another field or constant: nu ll ( remove 
contents) of a field o r replace contents of a field 
with any word. number o r phrase . Sum multiple 
fi elds in each record o r running sum of single fi eld 
in all records. Extrac t information or effect 
permanent change. Replace in the sa me field o r 
place in a wa iting fi eld. 

DESCRJPTIVE STAT PACK .• Detennine 
MEAN. MEDIAN. MODE. STANDARD 
DEVIATION. VARIANCE. RANGE. Generate 
HI STOGRAMS from I 1025 steps, and produce 
Z· SCORE reports. 

ADVANCED STATPACK · (You must al so 
acquire DESCRJPTIVE STATPACK) Generate 
one . two or three way C ROSST ASS (number of 
aceuranee) CHI SQUARE. LINEAR RE· 
GRESS ION , with graphi c representation and 
prediction. LI NEAR CORRELATION and 
SIMPLE ANALYSIS OF VARIANCE. 

CALC PACK - 2 way interface to VisiCaJc or 
any use r program. It lets you use VisiCalc for 
complex manipulation. editing. placing results in 
JINSAM for sorting. sto ring o r moving data to 
Word Pro as well as giving the ability for exchange 
with your own applications. 

fNTERAC - Interface which can read VisiCalc 
files. Word Pro files and almost a ny sequentiaJ fi les 

to build J fNSAM databases automatically. For 
example: You could " download" information on 
holerith cards to sequentiaJ fil es and INTERAC 
would place them into JINSAM files. 

An accessories are accessed thru the J[NSAM 
menu and require security password to gain enuance. 

JINSAM gjves you FREEDOM OF CHOICE. 
Start with H NSAM 1.0 and upgrade hardware 
and data at any time. Choose from accessories at 
any time. The JINSAM Newsletter brings the 
latest updates. user input and u ses and keeps an 
eye on the future . 

jl NSAM st::lIlds a lone by placi ng "" lot o r 
po tentia l computi ng power in one int egrated 
program package" (Fred Kle in . FersQ II di" . of 
B,lU sch & Lomb). "The JI NSAM package is 
justi licatio n fo r buying a systcm no maltel' what 
the hardh'a l·c . be it Vecto r or COllllllodorc o r 
\\'Imtc\,cr the syste m" (Larry Colvi n . Micro 
Computer Systems). It is a "grandfa ther" in this 
)'oung fie ld . jl SAM EXECUTIVE will be the 
third genel':.uion in develo pme nt. AlljlNSAM 
systcms a rc soph istic.n ed and flex ible )'c t C;tS)' to 
usc. j l NSAM is saving its users val u:lblc lime 
:'Ind m Ollc)' in govcrnment . educational and 
reseal'dl inslitutiOl IS, business and indus!I,)' 
world\.,. ide. 

j I NSAM is :! Commod ()l'e approvc.;d pnlduct. 
Sec ),our local dealt~ r fo r a de monst ra tio n. 

JI NSA M i .... tndenu.rk ofJINI MICR()..Sl '5T[MS, ln('. 
WordPro it a tndemark of Profr:n;ional Soflwa~. ln('. 

VbiCal c: i. a lrademarl.: of Profnl ional Sorlwa~. Inc:. 
CBM i. a IrademarkorCommodo~ Bu. inu, Machines. Inc:. 
IBM ;. a trademark of lnlc rn:llional 6u!li inu~ Machine!!. In('. 

JtNSAM Data Manager 

. . Additional Info rmation and nearest dea ler 
. ... Ncwslcacr Subscription (S5 USIS8 Worldwide) 
.... JINSAM Demo Disk (S I5. plusshipping& tax) 
.... Use r's G uide (S40.00. plus shipping & tax ) 

Please send to: 

Name _____________ _ 

Position 

Company 

Address 

Ci ty. State. Z ip __________ _ 

Phone ( 

Computer, Disk __________ _ 

Application _____________ _ 

J[N[ M[CRO·SYSTEMS, [nco 
Box 274C • Kingsbridge Station 

Riverdale. New York 10463 
(2 I 2) 796·6200 

Dea ler Inquiry Welcome 
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Ask The

Readers

Robert Lock, Richard Mansfield,

And Readers

Please address any questions or answers to: Ask The

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

Greensboro, NC 27403. '

Answers

"The Commodore PET has screen editing capabilities

that are easy to use, due to the cursor and INSTIDEL

keys. The screen editor allows editing on the screen, with

insert, delete, and type-over. The problem is BASIC,

which doesn't like text without line numbers and PRIXT'

or REM preceeding the text. But there's an easy way

around that. As long as RETURN is not pressed, BASIC

doesn't know what you've done. 'There are, therefore, two

solutions: at the end of a line, RIGHT CURSOR (CRSR

= >) to the beginning of the next line. Alternatively,

shift-RETURN moves to the beginning of the next line

without "entering" the line in BASIC.

Aha! We now have a 40 column by 24 line word

processor, except there is no way to copy it. No? Yes!

There's a program (published in COMPUTE!) [No

vember/December, 1980, #7] called Keyprint. You

press a certain key (backslash) and — zzap! — the contents

of the screen are printed out. Great! Read your printout,

HOME, go back, and re-edit. The last problem is — how

can you save itfor later use or editing? We need a clever

program (Keysave) which ivill save screen memory to

cassette, or transfer screen memoiy to the start ofBASIC

and then save it. The program can reside in memory,

since we're only using screen memory.

Anyone out there want to try a Keysave? Such a

capability would make possible an introduction to word

processing, and use of the computer for uniting, for many

elementary schools where a veiy simple word processor

could be used easily by students." Glenn Fisher

"This is in response to a question ["Ask The

Readers," COMPUTE!, February, 1982, #2 1 ] asked

by Mr. Michael A. Ivms concerning the saving ofscreen

data to cassette [on the Atari]. Thefollowing program

can be used as a subroutine to do just that.

0 POKE 82,0:GR. 0

10 OPEN #3,12,0,"E:":OPEN #5,4,0,"K:"

15 ? "Do you want to Make or Retrieve a picture?":

GET #5,A: IF A = ASC("R") THEN 200

20 ?"Use the keyboard to draw": ?"Hit RETURN to

save to cassette"

30 GET#3,A:IFA= 155 THEN 100

40 GOTO 30

99 REM SAVE TO TAPE

100 PORE 752,1 :?CHR$(126);:OPEN#4,8,0,"C:":

REM "D:FILESPECM FOR DISK

110 FORY = 0TO23

120 FORX = 0TO39

130 LOC.X,Y,Z

140 PUT#4,Z

150 NEXTX

160 NEXTY

170 CLOSE #3:CLOSE #4:CLOSE #5

180 END

199 REM LOAD A PICTURE FROM CASSETTE

200 ?"(ESC CTRL CLR)";:OPEN #4,4,0,"C:":REM

"D:" FOR DISK AGAIN

205 OPEN #6,8,0,"S:"

210 FORI = 1 TO 960

220 GET#4,A:PUT#6,A

230 NEXT I

240 CLOSE #4:CLOSE#3:CLOSE#2:CLOSE#5:

CLOSE#6

250 GOTO 250

The cassette version takes only 50 seconds and the

disk version is probably much faster.

Also, for all of you who have the assembler/editor

cartridge there is a command to save source programs to

cassette. It is LIST#(.<, to save and LOAD#C to retrieve.

Just ignore the inevitable ERROR -4 that you get when

loading."

"Please advise Mr. Robert Fersch [who asked

about customized computer furniture in this

column, COMPUTE!, January, 1982, #20] that I am

a manufacturer's representative and handle three lines of

computer furniture. One, solid wood; another, combines

wood and formica; the third, metal andformica.

The prices are quite low, anywhere from $ 150 to

$500, depending on material, size, storage areas.

Just drop a rough sketch showing dimensions and

mention the type of material wanted and I'll send you a

quote. (Wood most expensive, metal/formica, least.)

Delivery is usually four weeks, all wood is six to eight

weeks." Warren Model]

P.O. Box 11

East Station

Yonkers,NY 10704

"I would like to make a couple of small contributions.

Thefirst is in the form ofan amendment to [The Atari

version of] the maze-generating program ofCharles

Bond that appeared in the December, 1981, issue (No.
19). The maze generator works perfectly as printed, but

the added program to move a "mouse" through the maze

apparently contained a bug as well as a mouse. I have

found that a single line of code willfix it:

12 COMPUTEI 

AskThe 
Readers 
Robert Lock Richard Mansfield. 
And Readers 

Please address any queslions or amwers 10: Asli The 
Rl'aders. COMPUTE! Magazine, P.O. Box 5406, 
Cn'emboro, NC 27403. 

Answers 
"Th l' COllllllodore PET has screelledilillg ralJllbililies 
Ih al {/ re (,(/JY 10 lise, dil l' 10 lite ( II rsor (/ lid IN S TI DE L 
lieys. Th l' screen edilor allows I'fliling 011 till' saeell , wilh 
IIlserl. delele, and Iype-over. Tlt e Inoblelll is BASIC, 
which doeslI 'llike Ii'xl willtollililll' 1I1I1IIbn, and PRIN T' 
or REJ\I/jJreCl'Pf/i ng thl' Il'xl . But/hi' fI'S fi ll NIS), It}(f\I 

a roll lid Ihal. As long as RETUR N is lIoll)reS5ed, 13ASIC 
doesn't know what you've done. There art', flul reJore, two 
soilltiolls: allhe end of a lill e, RICHT CUR SOR (CRSR 
= > ) to Ihe beginnillg of Ihe nexlline. Allernalivei)', 
sltifl -RETU RN 1II0VI'S 10 Ihl' beginning of Ih e next line 
wilhout "entering " lite linl' in BASIC. 

Alta! W e now ha vl' rt 40 wlwlln by 24 linl' word 
I)rocessor, except Ihere is no way 10 COf)y il. N o? Yes! 
Th ere's a program (pllblished in COMPUTE!) [ 0 -

vember/December, 1980, #7] called K eYI)rillt. YOlt. 
I)ress a certain key (backslash) and - ZWpl - Ihe conlenls 
.of lite screen are prill led olli. Creal.' R ead ),ollr IJrinloul, 
I-lOME , go back, and ·re-edil. The las l problelll is - how 
ca.n )'Oll save il for la.ler lise or ediling? W e need a clever 
jJrogram (Ke)ISave) which will save screen menun)1 to 
rass(!llc, or transf er screen nteIl101)! to (hi' start of BASIC 
oud then save it. The jJrog ram can of fs ide in memory, 
since we're only using screen mem01)'_ 

Anyone oullhere wallilo II)' a Keysave? Such a 
ca.lmbilily would mal" I)ossible a.n inlToduction 10 word 

_jJfOccssi n.g, and lise of th.e cmnputer[or writing, [or '11/,any 
e"' /Itellimy schools where a very simi)le word f))'Ocessor 
cOllld be used easily by sludents." Glenn Fisher 

'This is in respolcfe 10 a qlleslion ["Ask The 
Readers ," COMPUTE!, February, 1982, # 2 1] asked 
by Mr. M ichael A. Iv ins concerning Ih e saving of screen 
dala 10 casselle [on the Ala ri]. Th e following program 
can be used as a submIlline 10 do just tha t. 

o POKE 82,0:GR. 0 
10 OPEN # 3, 12,0,uE:":OPEN #5,4,0,"K:" 
15 ? "Do you want to Make or Retrieve a picture?" : 

GET #5,A: IF A = ASC("R") THEN 200 
20 ?"Use the keyboard to draw": ?UHit RETURN to 

save to cassette" 
30 GET#3,A:IF A= 155 THEN 100 
40 GOT030 
99 REM SA VE TO TAPE 

100 POKE 752,1 :? CHR$(I26);:OPEN #4 ,8,0,"C:" : 
REM "D:FILESPEC" FOR DISK 

110 FORY=OT023 
120 FORX=OT039 
130 LOC. X,Y,Z 
140 PUT#4,Z 
150 NEXTX 
160 NEXT Y 
170 CLOSE #3:CLOSE #4:CLOSE #5 
180 END 
199 REM LOAD A PICTURE FROM CASSETTE 
200 ?"(ESC CTRL CLR)" ;:OPEN #4,4,0,"C:": REM 

" D: " FOR DISK AGAIN 
205 OPEN #6,8,0,"5:" 
210 FOR I = I TO 960 
220 GET#4,A:PUT #6,A 
230 NEXT I 
240 CLOSE #4:CLOSE#3:CLOSE#2:CLOSE#5: 

CLOSE#6 
250 GOTO 250 

Th.(, cussplle vI'rsioll tohes onl)I 50 s('rml(ls (lnd the 
dish vIJrsion. is /Jrobabl)1 much fasler. 

Also, for all of )'ou who have Ihe assembll!l'ledilor 
car/ridge tI~ ere is a command 10 save source /Jrograms /0 
({{'<sl'l/e. II IS LlST#C', 10 save Q,nd LOAD#C 10 relrievl'. 
jllSI ig nore Ih e inevilable ERROR -4 Ihal )'on gl'l when 
loading. " 

"Please advise MT. Roberl Fersch [who asked 
about custo mized computer furniture in thi s 
column , COMPUTE! .J anuary, 1982, #20] Ihol l alii 
a lIIarlujrlCI'llrer S rt'/Jresell/a/ivIJ (lnd hamill' Ihrtp lin es of 
computerfl.n-nilllre. One1 solid wood; ana/her, combines 
wood (Jlld f ormica; Ihe third, mela.i and f orm ica. 

The f)rices are qllile low, anywhere fro lll $ 150 10 
$500, del;ending onmrtlerial, sire, slorage rtrl'{lJ . 

j 1151 dmp a rouglt skelch showing dimensions and 
mention the type of malerialwanled a.nd 1'1/ send you a 
quote. (Wood mosl expensive, melal!forl1lica., leasl.) 
Delivl'l)' is Itsually four weeks, all wood is six 10 pighl 
week f." Warren Modell 

1' .0 . Box II 
F.Ilsl Slal;ou 
Y01l1,,'r.l, NY 10704 

"I would liIte 10 malie a couple of small cont,'iblltio1lS. 
Th e finl is in llze f01711 of a.n amendmenllo [The Alari 
version of] Ihe ma.ze-generating pmgram. of C!wTles 
BOl/d thai a.pl;eared in the December, 1981, issue (No. 
19). The maze genpmlor works fJelfecll)' as prinled, bul 
Ihe added program 1o move a "mollse" Ihrough Ih e maze 
appm'enlly conlained a bug as well as a mOllse. I have 
found Ihal a single line of code will fix it: 
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1025 IF PEEK(A) = 84 THEN POKE A,0

This allows the program to erase the last mouse drawn,

and lets the mouse turn back on its own path when it

comes to a dead end.

I was given the Assembler!Editor cartridge for

Christmas, and were it not for Richard Druse's article.

Atari Tape Techniques, in COMPUTE!, August,

1981, #14, I would have spent a lot more time tracking

down what I thought was a serious malfunction in the

cartridge. When discussing the transferral ofprograms to

and from cassette, so that they can be run by the BASIC

cartridge, the AIE manual never mentions that one must

use the LIST"C" and ENTER"C" commands from

BASIC. All it says is to follow the procedures in the

410 recorder manual, which never mentions these

commands." William E. L. Grossman

Questions

"/ am planning to buy a VIC-20 computer, and rather

than spend all that extra moneyfora printer to go with it.

I would like to use the Model 35 teletype, which I already

have.

The teletype printer takes an 8-bit ASCII code,

ignoring the 8th bit, which the keyboard adds as a "parity

check." (I'd guess the speed to be about ten characters per

second.)

What I need is some kind ofan interface that can

plug directly into the VIC-20, and connect directly to the

selector magnets on my teletype printer.

It would also be nice if the interface could take

signals from the teletype keyboard contacts (altering the

8th bit of each character if necessary) and transmit back

to the VIC-20 computer...this way, when I'm working

with the video display, I can use the regular keyboard that

is on the VIC-20; and when I'm getting a hard-copy

printout through the teletype, and I need to key-in some

thing, I can do it right therefrom the teletype keyboard. .

Do you know anybody who can build such an interface

for me, or show me how to build one myself?"

R. O. Danvers

"I'm 14 years old and own a Commodore PET 2001

with an 8K memory, I once heard of a program in

COMPUTE! that would enable my PET to locate programs

onfastforward. I also am making a RADAR with DlA

and AID converters and any information would be greatly

appreciated on these topics. Thank you."

Matthew Silveira

This program, originally written by David Wilcox

in 1978, can be adapted to any Commodore ma
chine and can add to the speed and usefulness of a

cassette-based computer system. The program is to

be the first program on each tape, and lines 40 on

should be updated to reflect whatever is stored on

the tape. The computer then controls, and times,

the cassette motor to quickly find a program's

location.

The cassette is a serial device (where a series of

items must be gone through, from item one, before

a particular item can be reached). This program,

however, makes the cassette a random access device

when SAVEing or LOADing programs. It behaves

the way a disk drive does, moving quickly and

directly to the desired location.

10 PRINT" PRESS THE FAST-FORWARD K

EY ON THE CASSETTE DRIVE N

OW.

20 PRINT" THEN TYPE THE NUMBER OF ~

THE PROGRAM YOU WISH TO US

E.

30 PRINT" THE PROGRAMS ON THIS TAP

E ARE:

40 PRINT" 0. FIRST PROGRAM'S NAME

50 PRINT" 1. SECOND PROGRAM'S NAME

60 PRINT" 2. ETC...

70 PRINT" 3. ETC...

8 0 PRINT" 4. ETC...

9 0 PRINT" 5. ETC...

100 GET N$:IFN$<>""THEN130

110 IF PEEK(519)=0THEN POKE 519,52:

POKE59411,61

120 GOTO 100

130 N=ASC(LEFT$(N$,l))-4 8:PRINT"SEA

RCHING F0R";N

140 POKE59411,53:TS=TI+N*600

150 IF TKTS THEN 150

160 POKE59411,61

170 PRINT"{CLEAR} PRESS THE STOP KE

Y ON THE CASSETTE DRIVE AN

D THEN

180 PRINT"LOAD THE SELECTED PROGRAM

NORMALLY.

190 PRINT"0R:

200 PRINT" SAVE A NEW PROGRAM ON TH

IS TAPE AT THIS LOCATION

"The Manpower Society is intending, next September,

to organize a conference on Computing Personnel Records

especially Microcomputerization. As part of that process,

they haw asked me to survey the packages available on

the market. Could I enlist your support in any of the

following:

COMPUTlI 

1025 IF PEEK(A) =84 THEN POKE A,O 

This allows the /Jrugralll /o erase the las/m ousl' draw n, 
and Ids til(' III {) /ise /lIrll bach Oil ils own 1)(I11t when ii 
romes (a (J dead ellti . 

I W liS givell Ihe Asselllbler/Edilor cartridge Jor 
Chris/mas, and were it lIot for Ric/wnl Druse's arlicle, 
Alar i Tape T echniques , ill COMPUTE!, Augusl. 
198 I . # 14. I wOllld haTle SIH'1I1 alaI 11101'1' lillie I roc/ling 
down what flhoughl was (/ sl' riolis malfullction ill Ihe 
carlridgl' . When discussillg Ihe IransJerrlll oJI)rograllls 10 
1I11d ji'OIll casselle, so Ihllllhe)' can be /"lI1l by Ihe BASIC 
rarlridgfJ , the AlE mOllual,UV(Jf men/iolls Ihfll ow' must 

lise Iht' LI ST'e" 1I11d ENTER "C" COlil/llalllls Ji'Olli 
BASIC. A// il sa)'s is 10 Jo//o w Ihe proCf'dllres illlhe 
-1 10 n'evre/e,. malllllll, which never men/ions l/t esl' 
commands. 0' \,Villiam E. L. GroSSI11an 

Questions 
"I am /)tanning to buy a VIC-20 compuler, and rather 
Ihan s/Jend alilhat extra. money Jar a prinler to go with it, 
I would like to use the J\!Iodel35 telet)'IJe, which I already 
have. 

The teletype prinler takes an 8-bit ASCII code, 
ignoring the 81h bit, which Ihe keyboaul add.s as a "parity 
check. " (I'd guess the speed 10 be about ten characlers per 
second.) 

What I need is some kind oJ an intCiface that can 
plug directly into Ihe V IC-20, and connect di,.eclf), 10 Ihe 
selector magnets on my telet)'IJe printer" 

II would also be nice iJlhe intC1face cOlild talle 
signals from Ihe teletYI" keyboard conlacts (alleri ng Ihe. 
81h bit oJ each chamcter iJ necessary) and lransmit back 
to the VIC-20 computeL .. this way, when I'm working 
wilh the video display, I call lise the TCglllar keyboard Ihal 
is on the VIC-20; alld when 1'111 gelling a haul-col'y 
/Jrintoutthrough Ihe teletYI" , alld I need to key-in sOll/e­
thing, I ca.'/! do ill'ight th,,"e from. the teletYI)e keyboard . . 

Do you know an),body who ca.n builds'Uch an intelface 
Jo,. me, or show 111 1' how 10 build one myself?" 

R. O. Danvers 

"I'm 14 years old aud OWIl a Commodore PET 2001 
with all 8K me1Jlmy. I once heard of a jJrogrmll in 
COMPUTE! Ihal would ell able my PET 10 locale l)rogra.1IIs 
on/asl Jonua.,.d. I aiso am making a RADAR wilh DIA 
and AID converlers and an)' inJonnation would be greally 
apprecialed onlhese (01)ics. Thallk yOll.·' 

Matthew Silveira 

T his program, originall y wrilten by David Wilcox 
in 1978, can be adapted to any Commodore ma­
chine and can add to the speed and usefu lness of a 

cassette-based computer system. The program is to 
be the first program on each tape, and lines 40 on 
shou ld be updated to reflect whatever is stored on 
the tape. The computer then controls, and times , 
the cassette motor to quickly find a program's 
localion. 

The casselle is a serial device (where a series of 
items must be gone through , from item one, before 
a particu lar item can be reached). This program, 
however, makes the cassetle a random aeress dev ice 
when SA VEing or LOADing programs. Il behaves 
the way a disk drive does . moving quick ly and 
d irectly to the des ired location . 

10 PRINT" PRESS THE FAST-FORWARD K 
EY ON THE CASSETTE DRIVE N 
OW . 

20 PRINT" THEN TYPE THE NUMBER OF -
THE PROGRAM YOU WISH TO US 
E. 

30 PRINT " THE PROGRAMS ON THIS TAP 
E ARE: 

40 PRINT" o . FIRST PROGRAM'S NAME 
50 PRINT" l. SECOND PROGRAM'S NAME 

60 PRINT " 2. ETC ••• 
70 PRINT" 3 . ETC ••• 
80 PRINT " 4 . ETC ••• 
90 PRINT" 5 . ETC. .. . 
10 0 GET N$ : IFN$C> "" THEN130 
110 IF PEEK(519)=0THEN POKE 519,52: 

POKE59411,61 
1 20 GOTO 100 
130 N=ASC(LEFT$(N$ ,1»- 48 : PRINT " SEA 

RCHING FOR "; N 
140 POKE59411 , 53:TS=TI+N*600 
150 IF TICTS TH EN 150 
1 60 POKE59411 , 61 
17 0 PRINT"{CLEAR) PRESS THE STOP KE 

Y ON THE CASSETTE DRIVE AN 
D THEN 

180 PRINT"LOAD THE SELECTED PROGRAM 
NORMALLY. 

190 PRINT " OR: 
200 PRINT" SAVE A NEW PROGRAM ON TH 

IS TAPE AT THI S LOCATION 

"The Nlan/Jower Society is intending, next September, 
(a organize a conference on Computhtg Personnel Records 
especiall)· M icrocomlmteriUltion. As I,art oJ thaI process, 
Ihe), h(Lve asked lIIe to SlIll1ey the paclw.ges available 0/1. 

Ihe market. Could I enlist YOW" supl)url i/l. any oJ the 
Jollowing: 



They have landed and are taking over the city. Steadily they are making their way across the city, destroying
everything in their paths. The town has been evacuated and your regiment has retreated leaving you, alone in
the city, at the mercy of the aliens.

The aliens have you surrounded, and laser shots fly from all directions. Your movements are confined but you
haven't given up. If you're going to live, you'll have to concentrate on where the shots are coming from and
where you're going because if you don't, you'll get caught in the CROSS FIRE.

CROSS FIRE is a unique new game by JAY SULLIVAN featuring HI-RES graphics and sound, smooth quick
animation, and some of the best arcade challenge available anywhere. CROSS FIRE runs on any48K APPLE
11/11 PLUS DOS 3-2 or 3-3 and is available now for $29.95 on disk from your local computer store or you may
order directly from

NOW AVAILABLE

FOR ATARI

PERSONAL COMPUTERS
WITH MK AND DISK DRIVK

36575 Mudge Ranch Road - Coarsegold. CA 93614 - 209-683-6858
"- '■-■■_= « - ■

ADD $1.OO FOR DIRECT ORDERS
VISA, MASTER CHARGE, C.O.D. or CHECKS ACCEPTED

NOW AVAILABLE 
FOR ATARI 

PERSONAL COMPUTERS 
\\'ITH HK ANI) llISK UR!\'I. 
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a) finding any existing Reviews of this area

b) obtaining a list ofsoftware companies who man

ufacture such software

c) obtaining any evaluation data available on these

packages

I would be grateful for any help you or any ofyour col

leagues could offer." P. W. Hare

"/ enjoyed Peter Shufe's question in [COMPUTE!,

November, 1981, #18, pg. 16, on Commodore

self-modifying programming.]/, too, have the problem

ofhaving to list out and amend DATA statements in a

gradingprogram that I use quitefrequently (I'm a teacher).

Unfortunately, your brief answer and program embedded

therein did not work. Can you possibly expand upon this

answer and give a more complete reply?" Mel Billik

Line 100 was printed incorrectly (see below for

correction). The final POKE should be a 13 {car

riage return), as our answer to Mr. Shufe's question

indicated.

Line 100 is the workhorse here. Whenever

you have GOTO 100 within your program, the

value of the variable /. will print a line number,

and Y, and Z will be the data for that DATA line.

For example, if your program is keeping a running

balance of your checkbook, you might only need to

update the current balance. This means that you

want the program to change only the one datum,

perhaps called CURRENT (variable name).

To accomplish this, when the program is

finished with whatever else it does, you could have

a line: 700 L= 10: Y = CURRENT: GOTO 100 .

Line 100 would not need any additional values

so Z could be left out. Also, since you are not going

to go on with additional DATA updates, you could

make line 500 END. When you saved your program,

the value of CURRENT would be in a DATA

statement in line 10. When you ran the program

next month, the DATA in line 10 would again be

updated to reflect any changes.

The purpose of going back into the prograyn

(after line 100 does an update) is to allow you to

update large amounts of data, not just one datum.

You can use a loop to keep increasing the value of

L (line number) for the DATA lines until you

reach a limit you set. (This is the reason for line

500 in the original answer to Mr. Shafe).

Line 100 is unused until the end, so line one

or zero shouldjump over it to wherever your pro

gram actually starts (1 GOTO 200).

100 PRINT" {CLEAR} {03 DOWN} 1IL11DATA"Y
11 r"ZII{DOWN}L="L+211:GOTO500

{04 UP}":POKE525,2:POKE527

,13:POKE528,13:END

"My PET 2001 did something very weird the other

day. I had my CB2 speaker on in order to listen to a file

which was loading (this is very helpful in detecting load

errors, try it). The cassette was brand new and only had

thefile on it and the tape deck was recently cleaned,

demagnetized, and realigned. However, instead ofthe

usual buzzing after the file header, I heard, 'This is

King's Army.1' It couldn't have been more clearly spoken

(much better than The PET Speaks' program i)i COM

PUTE! November, 1981, #18). My PET crashed after

those famous last words and the speaker emmltted a soft

whine typical of a crashed PET. Should I now address my

PET as Kings Army? Is my PET on the verge ofAll

Does the CB2 line listen in on tapes that are loading and

CB's too? Now that it has talked, will it soon start to

walk? What happened?" Michael Hall

Anyone else had similar visitations? ®

TOLL FREE
Subscription

Order Line

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

SWEET-TALKER,

IT GIVES YOUR COMPUTERAN

UNLIMITED VOCABULARY.

'Parallel Version

Apple II Version

As Featured in Ciarcia's Circuit Cellar,

Byte Magazine. September 19B1.

The Sweei-Talker voice synthesizer allows you to add speech of

unlimited vocabulary to your computer. Utilizing the Votrax SC-01A chip,

you can output any message oy 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 volts

and + 5 volts required for parallel board.

• Contains 64 different phonemes ST01 Sweet Talker Parallel

accessed by a 6-bit code. Porl Board A & T $139.00

■ Automatic and manual inflec- ST02 Sweet Talksr Apple II
tion modes. plug in board 149.00

• Parallel port driven or plug-in ST06 Texl-to-Spoech

compatible with Apple II. algorithm on disk

• Super text-to-speech algorithm for Apple II 35.00

on disk for Apple II. Makes SC01A Votrax Speech

Sweet -Tatker equivalent to Synthesizer chip 70.00

units 3 times the cost. 5 or more 55.00 each

• On board audio amplifier UPS01 Universal Power Supply'

• Sample program on cassette A 4 T 35.00

with Apple II board. a^ $2.00 tor shipping & handling.

• Optional power supply for

parallel board.

To Order: Call Toll Free 1-800-645-3479

(In N.Y. State Call: 1-516-374-6793)

For Information Call: 1-516-374-6793

■ ■ \ MICROMINTINC.
917 Midway

Woodmere N.Y. 11598
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a) Jinding any existing R eviews oj this area 

b) obtaining a list oj soJtware companies who man­
ufacture such soflwaTe 
c) obtaining any evaluation data available on these 
packages 

I would be grateJul Jor any help you or a.ny oj you,. col­
leagues could oJJer." P. W. Hare 

"I enjoyed Peter SJwJe's qllestion in [COMPUTE!, 
November, 198 1, # 18, pg. 16, on Commodore 
self-modifying programming.] I, too, have Ihe !)roblelll 
oj having 10 list oul and amend DA T A statemenls i I/. lL 

grading progralllihat J lL5e quile fi"eqllenlly (/'111 a teachel). 
U liforllUUl lely, you I' brieJ answer and prog/"{/l/I. elllbedded 
Iherein did nol work. Can you possibly expand upon Ihis 
answer and give a more complele reply?" Mel Billik 

Line 100 was primed incorrectl y (see below for 
correction ). The final POKE should be a 13 (ca r­
riage return), as our answer to Mr. Shufe's question 
indicated. 

Line 100 is the workhorse here. Whenever 
you have GOTO 100 within your p rogram, the 
value o r the va ri able L will prim a line num ber, 
and Y, and Z will be the data fo r that DATA line . 
Fo r example, if your program is keeping a running 
balance of your checkbook, you might onl y need to 
update the current balance. This means that you 
want the program to change onl y the one datum, 
pe rhaps called CU RREI T (va riable name). 

T o accomplish this, when the program is 
fini shed with whateve r else it does, you could have 
a line : 700 L= 10: Y= CU RRENT: GOT O 100 . 

Line 100 would not need any additiona l values 
so Z could be le ft o ul. Also, since yo u a re not going 
to go on with additional DATA updates , you could 
make line500 END. When you saved your program, 
the va lue of C URRENT would be in a OAT A 
statemem in line 10. When you ran the program 
next mo mh, the DATA in line 10 would again be 
updated to reflect any changes. 

The purpose o f going qack into Ihe progra1ll 
(a fte r line 100 does an update) is to allow you to 
update large amounts of data, nOljust o ne datum . 
Yo u can use a loop to keep increas ing the value o f 
L (line number) for the DATA lines until you 
reach a limit you sel. (This is the reason for line 
500 in the original answer to M r. Shafe). 

Line 100 is unused until the end , so line o ne 
or ze ro should jump over it to whereve r your pro­
gram actually starts ( I GOTO 200). 

100 PRINT"(CLEAR}(03 DOWN}"L"DATA"Y 
","Z"(DOWN}L="L+2":GOT0500 
(04 UP}" : POKE525,2:POKE527 
,13:POKE528,13:END 

"My PET 200 1 did something very weird Ihe olher 
day. 1 had my CB2 speaker on in order to lislen to a file 
which was loading (this is very helpJu l in detecting load 
en-ors, tly it). The cassette was brand new and only had 
Ihe file on it and tlze lape deck was ·recently cleaned, 
demagnetized, and ,·ealigned. H owever, instead oj the 
'us ual buzzing aJter the file header, J heanl, 'This is 
King's Army!' It couldll 't have been !/lore clearly spoken 
(milch better than 'The PET Speaks' prograll/. in COM­
PUTE!, November, 198 1, # I 8) . My PET crashed afler 
those Jall/ous last words and Ihe speaker emlllitled a soJt 
whine IYl)ical oj a crashed PET. Should I 110W add,.ess Illy 
PET as King 's A rmy? Is Illy PET on the verge oj AI? 
Does Ihe CB2 line listen in on lal)es that a:re loa.ding and 
CB 's too? N ow Ihal il has lalked, will il .10011 slarllo 
walk ? What happened?" Michael Hall 

Anyone else had simila r visitations? 

TOLL FREE 
Subscription 
Order Line 

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

SWEET-TALKER, 
IT GIVES YOUR COMPUTER AN 

ISLIMI1rED VOCABUlARY. 

Featured in Ciarcia"' Circuit Cellar, 
Byte Magazine. September 1981 . 

The Sweet- Talker voice synthesizer allows you to add speeCh 01 
unlimlled vocabulary \0 your computer. UWizing the Vo\ral( SC-o IA chip. 
you can output any message by programming Individual phonemes. 
Comes In twO vers ions: one plugs d irec tly inlo your App le II, Ihe o ther 
connects to any computer with an B·bll parallel printer port . + 12 vol ts 
and + 5 volls reQuired lor paralle l board. 

- Contains 64 d ilferen\ phonemes STOI Sweet Telker Plrlnel 
accessed by a Sobl! code. Port Board A & T ...... . $139.00 

- Automat ic and manuallnllec· ST02 Sweet Tatker Appla II 
lion mOdes. ptug In b~rd ... . , ... . .. 149.00 

- Parallel por t dllven or plug·ln ST06 Text·to-Speech 
compal lble with Apple 11. algorithm on d isk 

lor Apple II . . . . . . . . . . . . 35.00 - Su per tex!·to-speech algorithm 
on d isk lor Apple 11 . Makes 
Sweet- Talker equivalent 10 
units 3 times the cos\. 

SCOlA Votrn Speech 
SynthesIzer chip . . . . 70.00 
5 or more. .55.00 e.ch 

- On board audio am plllier 
. Sample program on cassette 

wit h Apple II board . 

UPSOI Universal Power Supply· 

- Optional power supply lor 
parallel board. 

To Order: Call Toll Free ' ·800-6" 5-3479 
(In N.Y. State call : 1·516-37" ·6793) 
For Inlormatlon Call: 1·516-37. ·6793 

MICROMINT INC. 
917 Midway 
Woodmere N.Y. 11 598 

A& T. . . . . . .. . . . ... , . .. 35.00 

Add 12.00 l or shipping & handling. 



16KAssembly Language Real-Time

Adventure Game For ATARI® 400/800 Computer

Action Quest is a real time

adventure game played withyour

joystick controller. You, repre

sented as a ghost, move from

room to room in an attempt to

capture valuable prizes while

eluding monsters and solving

puzzles. Score is computedbased

both on prizes captured and

elapsedtime. Action Quest is

entirely played as an action game,

no keyboard input is required.

A complete game encompasses 30

rooms and 20 prizes, and prize

capture is not always an easy

task; a different technique or

twist is involved in obtaining

each one. Some require physical

dexterity to reach while others

can t>e acquired onlythrough an

intellectual problem solving

path. Even some rooms are

initially hiddenfromthe player

andmust first be foundbefore

their prizes canbe captured.

Action Quest provides challenges

both for fast action players as

well as for those motivatedby

intrigue.

$29.95 from your local dealer, or

send check or money order to

JV Software, 3090 Mark Ave.,

Santa Clara, GA 95051.

California residents addsales tax.

Available on cassette or diskette.

JV SOFTWARE
3090 MARK AVE. SANTA CLARA, CA 95051

-AIAEI • is a trademark of ATARI. Inc.
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Computers

And Society
David D, Thornburg

Los Altos, CA

Last year I devoted two columns to the use of

computer games in the classroom. Based on the

mail, phone calls, and personal discussions that

followed, I am convinced that this topic continues

to be a sensitive one for many readers — especially

those readers who are teachers.

Most of us have seen newspaper stories de

scribing what some parents and teachers consider

to be the negative influence of game arcades. Com

munities all over (he nation are passing ordinances

prohibiting or severely restricting children's access

to these arcades.

One popular hypothesis is that the game ar

cades are responsible for truancy, increased juvenile

crime, and a multitude of other assorted problems.

The fact that truant officers are often able to

find children at the arcades is not surprising- but

this hardly means that the arcades are the cause of

truancy. To my knowledge (based partly on per

sonal recollections of a distant past), if kids are

going to skip classes, they are going to skip classes.

Period. When I was a kid, you couldn't go to a soda

shop when school was in session hecaifse parents

and teachers felt that soda shops contributed to

truancy.

Every time truants find something to do with

their time, this new activity is blamed as the cause

of truancy. When viewed in the context of earlier

"causes of truancy" such as hanging around pool

halls, drinking booze, and shooting dope, I fail

to see what makes a few games of Asteroids less

desirable.

If people are concerned with truancy, that's

fine with me. I think that our children's education

is very important. And no matter how motivated a

teacher is, he or she can't teach students who don't

show up for class. But if you want to find out why

kids have been skipping classes, you might want to

examine the two areas which seem to be more

stable than the latest fad - you might want to eval

uate the home and the school. All video games

could be destroyed tomorrow, and I doubt that

truancy statistics would show any noticeable

changes.

Of course, it may be argued that the games are

addicting and, for many people, they are. My

piano instructor recently acquired blisters on her
hands from an overdose of Pac Man. As for myself,

Centipede manages to diminish my supply of

quarters with great regularity.

By what magic do these microprocessor-based

marvels extract billions of quarters from a public

eager to fill the games' coin boxes? Let's look at

what is happening when someone plays an arcade

game. The first few times the player's skill level is

quite low and the game ends quickly with a low

score. Yet something in the game encourages

continued practiceand, after a while, the player's

proficiency starts to increase. Once a certain level

of excellence is achieved, the game provides new

challenges. And the quarters keep on flowing.

The player is pursuing a self-directed course

of study, and is acquiring new skills with a very

high level of self-motivation. The player is actually

learning something! Students who show little inter

est in learning new material in school are spending

immense amounts of their own money to learn

how to master a game.

Presumably, the student's general goal of

learning is shared by teachers (although directed

toward different subject areas). However, just

because teachers are interested in topics other than

eye-hand coordination, it isn't clear that their

success couldn't be improved by discovering the

reason bored, disinterested students become ardent

scholars the minute school lets out and they can zip

down to the local arcade to play Galaxian.

A student who is unwilling to practice repeated

pen movement patterns (to improve handwriting)

will gladly spend several weeks' allowance to prac

tice repeated joystick motions to master the latest

space game. Is it possible that people concerned

with teaching the eye-hand coordination needed to

write clearly might be able to learn something from

the appeal of arcade games? It might be worth

checking out.

I'm not suggesting that our schools need to

become giant arcades with electronic action versions

of the Peloponesian Wars, or Fraction Blaster. But

classroom computers are a reality, and there are

exciting games for these computers. If the students

are showing us that they want to learn from games,

and if they are showing us that they really can learn

something by spending a lot of time with these

machines1,1 think we should pay attention to this
message and see if we can't make our students

think of the classroom being as important a place

of learning as the corner arcade.

Next month I will write about some of the

most exciting educational games I have seen -

including those from the Children's Television

Workshop venture with Busch Gardens: Sesame

Place.

Until then, let me know your feelings on this

topic. ®
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Computers 
And Society 
David D Thornburg 
Los Altos. CA 

Last year I devoted two columns to the use o f 
computer games in the classroom . Based on the 
ma il , phone ca lls, and persona l discussions that 
followed, I am convinced thalthis topic cOlllinues 
to be a sensitive o ne fa r many reade rs - especiall y 
those readers who are teachers. 

. Most of us have seen newspaper sLO ri es de­
sC ribing what some parents and teachers consider 
to be the negative innuence o f game a rcades. Com­
mutll.lI ~~ all over th e nation are passing ordinances 
prollibiung or seve rely restricting children's access 
to these arcades. 

One popular hypothesis is that the game ar­
cades are responsible fo r truancy, increasedjuvenile 
crime, and a multitude of other asson ed problems. 

T he fact tha t trualll o ffi cers a re often able LO 
find children at the arcades is not surprising - but 
thi s hardly means tha t the a rcades a re the cause o f 
truancy. T o my knowledge (based panly on pe r­
sonal recollecti ons of a dista lll past), if kids are 
going to sk ip classes, they a re going, LO skip classes. 
Pe riod. When I was a kid , you couldn't go to a soda 
shop when school was in session because parellls 
and teachers felt that soda shops contributed to 
truancy. 

Every time trualllS find something to do with 
their time, this new acti vity is blamed as the cause 
of truancy. When viewed in the context of earlie r 
"causes o f truancy" such as hanging a round pool 
halls , drinking booze, and shooting dope, I fail 
LO see ",hat makes a few games o f Asteroids less 
desirable. 

I f people a re concerned with truancy, that 's 
fin e with me. I think that o ur children's education 
is ve ry imporlanl. And no malle r how mo tivated a 
teacher is, he o r she can't teach stude llls who do n't 
show up fo r class . But if yo u walllto find out why 
kids have been skipping classes, you might want to 
examine the two areas which seem to be more 
stable than the latest fad - you might wa lllto eval­
uate the ho me and the school. All video games 
could be destroyed tomorrow, and I doubt that 
truancy statistics would show an y no ticeable 
changes. 

Of course, it may be a rgued tha t the games are 
addicting and , fo r many people , they are. My 
piano instructor rece lllly acquired bliste rs on her 
hands from an overdose of Pac Man . As for myse lf, 

Celllipede manages to diminish my suppl y of 
quarters with great regula rity. 

By what magic do these microprocessor-based 
marvels extract billio ns of quan ers from a public 
eager to f IiI the games' co in boxes' Let's look at 
what is happening when someone plays an a rcade 
game. The first few times the playe r's skill level is 
qU ite low and the game ends quickly with a low 
sco re. Yet sOllle lhin g in the game encourages 
colllinued practice-and , a fte r a whi le, the player's 
profiCiency starts to Increase . Once a cena in level 
of excell ence is achieved , the game provides new 
chall enges . And the quarte rs keep on nowing. 

. The playe r is pursuing a se lf-direc ted course 
of stud y, and is acquiring new skills with a ve ry 
high leve l o f self:molivation. The player is actuall y 
learnl11g somethl11 g! Studellls who show lillie inter­
est in learning new mate ri al in school a re spending 
Immense amollnts or lh e lr o wn mone y La learn 
how to masle r a ga me. 

Presumably, the stude lll's general goa l of 
learn ing IS sha red by teachers (a lthough directed 
toward diffe relll subject a reas). However , just 
because teachers are inle resled in topics other th an 
eye-hand coordination , it isn't clea r that their 
success couldn 't be improved by discovering the 
reason bo red, d lsllllerested studellls become a rdelll 
schola rs the minu te school lets o ut and they can zip 
down LO the loca l a rcade to play Galaxian. 

A stud ent who is unwilling to pracli ce re pea led 
pen movemelll pallerns (to improve handwriting) 
wIll gladl y spend several weeks' allowance to prac­
tice repea ted joystick motio ns to master the lates t 
space game. Is it poss ible that people conce rned 
with teaching the eye-hand coordination needed LO 
write clea rl y might be able to learn some thing from 
the appea l of arcade games' It might be wo rth 
checking out. 

I'm nOl suggesting that o ur schools need to 
beo)me g iant arcades with electro nic actio n ve rsions 
of the Pe lo po nesian Wars, o r Fraction Blaste r. But 
classroo m com pUle rs are a rea lity, and the re are 
exciting games for these computers. If the students 
are showing us t.halthey want to learn fro m games , 
and if they a re showing us that they rea ll y mil lea rn 
something by spend ing a lot o f time with these 
machines, I think we should pay attention to this 
message and see if we can't make o ur slude nts 
think of the classroom being as impo rtalll a place 
of lea rning as the corner arcade. 

I extmolllh I will write about some o f the 
most. e xciling educational games I have seen ­
including those from the Children's T elevision 
\No rkshop venture with Busch Gardens: Sesame 
Place. 

Ulllil then , let me know your feelings o n this 
topic. © 
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The Beginner's Page

Making

Decisions

Richard Mansfield

Assistant Editor

A major distinction between a computer and an

ordinary pocket calculator is that the computer can

make decisions. It can be programmed to examine

something, to test it, and then to react appropriately

to the test results. To see how this works, we'll

write a program which gives the computer the

personality (and the powers) of Madame Mona, a

fortune teller.

First, let's see what is available to us. BASIC

has only two decision-making words, IF and ON,

but that's all we need. IF decides between two

alternatives; ON chooses between several. This is

like the difference between two types of tests given

in school: true-false or multiple-choice.

When A Decision Is Either/Or

When you write a program, you make a list of

tilings lor the computer to do and the list is num

bered so it knows in what order you want these

commands carried out:

10 DIM Q$(200): REM THIS IS FOR ATARI BASIC

ONLY

100 PRINT "HELLO, MY NAME IS MADAME

MONA"

110 PRINT "WELCOME TO MY CHAMBERS..."

120 PRINT "HOW OLD ARE YOU ?"

130 INPUT AGE

So far, the computer is simply introducing

itself and getting your age. It will always start out

with these same actions whenever this program is

run. It hasn't made any decisions yet.

To make decisions, the computer must have

some information to work with. Now it has your

age, so it can make a decision based on that:

140 IF AGE > 17 THEN GOTO 170

150 PRINT "STATE LAW DOES NOT PERMIT

ME TO"

160 PRINT "TELL THE FORTUNE OF ANYONE

UNDER 18.": END

The IF...THEN... in line 140 decides between

two alternatives: whether to continue on with the

program or to end it. Whatever you put after the

THEN will happen only //the item between IF and

THEN istrue.

How does the computer decide what's true

and what's false? It tests the item between IF and

THEN and leaves itself a/lag with a zero or a one

"written on it" (on PET/CBM computers, the flag is

zero or -1). When it finishes, THEN takes over and

looks at the flag. If the (lag is a zero, the computer

ignores anything after the THEN on the line and

goes to the next line (line 150 in this case). Should

the flag be true, (1. or, on Commodore computers,

-1) I H EN performs the tasks listed after it before

on to the next line number.

You can try out these various "truth tests"

directly, without even writing a program. Just

type: PRINT 5 = 6. This is obviously not true, so

your computer should print 0. Type: ? (shorthand

for PRINT) 5 > 6. This is a proposal to the computer

that five is greater than six. We'll get to the group

of symbols called relational (because they show a

relation between two numbers) in a minute.

For now, just notice that the computer again

says this is false by printing a zero. Type: ? 5 < 6

and you get a true response because five is less than

six. (An easy way to remember the less-than < and

more-than > symbols is to look at the symbols them

selves. They look like what they mean. The wide

open side of the symbols points to the larger (more-

than) number and the closed, pointed side points

to the smaller (less-than) number.)

In our example, the item between IF and

THEN in line 140 says that AGE is greater than

17. If someone answers the age question with the

number 19, the item is true and the computer will

GOTO 170. If AGE is 14, the item is false, so the

instructions following THEN are ignored and the

program moves on to lines 150 and 160.

IF...THEN decisions are made using the fol

lowing symbols:

= Equals

< Less than

< = Less than or equals

> More than

> = More than or equals

< > Does not equal

You can also use the "logic" symbols (AND

and OR) to make IF...THEN tests. They allow the

computer to test several items at the same time between

the IF and the THEN. We could change the pro

gram above by typing in three lines differently. In

the new version, Mona's ethical position becomes

somewhat clearer:

120 PRINT "HOW OLD ARE YOU ?" : INPUT AGE

130 PRINT "HOW MUCH MONEY DID YOU
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that fi ve is g rea te r tha n six. We' ll get to the group 
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You can also use the "logic" symbols (AN D 
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The Most Spectacular Extravaganza Ever...
For Apple Users

At Applefest'82 hundreds of manufacturers,

distributors and dealers will showcase the entire

spectrum of Apple-compatible products including

computers, components, peripherals, plug-in cards,

publications, gifts, magazines, services, accessories
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Hands-on centers and multimedia presentations will
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Seminars and workshops, conducted by the world's
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make your Apple more enjoyable and more useful

than you ever imagined.

You'll meet thousands of other Apple owners and find

the newest of everything for your Apple under one

roof... and for sale at super show prices.

So if you use an Apple... or are thinking about

buying one, you won't want to miss a minute of
Applefest '82.

Ticket & Hotel Information

Send your check and a note indicating the specific show you wish
to attend. Tickets and hotel information will be mailed back to
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payable to Northeast Expositions Inc. 824 Boylston Street,

Chestnut Hill, Mass. 02167 Tel: 6! 7 739 2000.

Exhibitor Information
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BRING MONA ?" : INPUT CASH

140 IF AGE > 17 OR CASH >= 10 THEN GOTO 170

In this version, as before, line 140 allows the

program to continue if the customer is over 17, but

it also takes into account any youngsters with ten

dollars or more. Here, either age or money can

influence Mona's decision. You could type this in

directly, too: ? 5 = 6 OR 6 = 6 will give you a true,

but ? 5 = 6 AND 6 = 6 will be false because AND

expects them both to be correct (OR only needs one

of them to be correct).

Selecting Between Several Possibilities

ON...GOTO (or GOSL'B) does not test or create

flags. Il simply expects a number and sends the

program oft to the lines which follow the GOTO.
ON X GOTO 100, 200, 375, 400 means that if X is

one, the program will jump to line 100, if X is

three, the program starts following the instructions

listed on line 375. You can have as many line

numbers after X as will fit on one line. If, by some

mistake, X is beyond the range of line numbers

listed after the GOTO (99447 or 0 or a negative

number), the program will just continue on without

jumping to any of the lines listed.

170 PRINT " ASK MADAME A QUESTION THAT

CAN"

180 PRINT M BE ANSWERED BY YES OR NO..."

190 INPUT Q$

200 X = INT(RND(1)*5) + 1

210 ON X GOSUB 230, 240, 250, 260,270

220 PRINT: GOTO 170

230 PRINT "NO": RETURN

240 PRINT "YES": RETURN

250 PRINT " MAYBE ": RETURN

260 PRINT " IT IS FAIRLY LIKELY ": RETURN

270 PRINT "MONA DOESN'T KNOW. ASK ME

LATER ".RETURN

We ask for a random number between 1 and 5

in line 200 which will determine what GOSUB

takes effect in line 210. We could have written a

series of IF...THEN lines:

210 IFX=1 THEN GOSUB 230

211 IFX = 2 THEN GOSUB 240

but the ON structure makes things simpler. We

can just create a list of choices and let the computer

select from them using ON.

To make this program more interesting, you

might want to add to Mona's repertoire of answers.

Simply put some more lines in and then add them

to the list on line 210. Don't forget to change the

number five in line 200 to equal the number of

answers you've created. RND will then give a ran

dom number between one and the total number of

e answers. ©

More Workhorse Programs

for your computer to play with!

With these Creative Software home programs your AtarP or Vic®

can start playing in the real world:

HOUSEHOLD FINANCE
• 15 income & expense categories

• Budgeting

• Monthly & yearly accounting

• Indicate tax deductible items

• Produce tables & graphs

• S34 95 cassette

• S3995disk

LOAN ANALYZER
• Amortization tables

• Compute interest cnaiges

• Compare various loans

• Analyze loan terms

• Manipulate loan parameters

• $14-95 cassette

• S1995 disk

HOME INVENTORY
• Catalog your possessions

• User-delinable categories

• Search catalog lor items

• Record serial ». purchase pjice

• Compute the value ot items

• S19.95 cassette

• S24.95 disk

CREATIVE
SOFTWARE 201 San Antonio Circle. #270

A Division ot ASCI. inc. Mountain View. CA 94040

(415:948-9595

DECISION MAKER
• Decide Detween alternatives

• Compute recommended choices

j Manipulate decision parameters

• Weigh influencing (actors

• Save decisions on tape or disk

■ S19.95 cassette

• S24 95 disk

CAR COSTS
• Record maintenance costs

• Itemize insurance payments

• Track luel consumption

• Summarize all costs to date

• Compute cost ot a trip

• S19 95 cassette

• S24 95 disk

Ask about our many other recreational and home
applications! TO ORDER: VISA, MasterCard, check
or money ordei accepted. If ch;irgc. please include
expiration dale of card. Add SI .50 lor shipping and

handling. Gihlomia residents add sales tax.
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BRING MONA ?", INPUT CASH 
140 IF AGE> 17 OR CASH > = IO THEN GOTO 170 

I n this ve rsion , as berore, line 140 a llows the 
program LO continue if the Cu SLOlll c r is over 17, but 
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170 PRINT " ASK MADAME A QUESTION THAT 
CAN" 

180 PRINT " BE ANSWERED BY YES OR NO ... " 
190 INPUTQ$ 
200 x = !NT (RND( I) • 5) + I 
2 10 ON X GOSUB 230, 240, 250, 260, 270 
220 PRINT, GOTO 170 
230 PRINT " NO ", RETURN 
240 PRINT " YES " , RETURN 
250 PR1NT " MA YBE ", RETURN 
260 PRINT " IT IS FAIRLY LIKELY " , RETURN 
270 PRINT "MONA DOESN'T KNOW. ASK ME 

LATER " , RETURN 

We ask for a rando m numbe r be tween I a nd 5 
in line 200 which will dete rmine whaL GOS U B 
Lakes effecL in line 2 10. We co uld have wr iLLe n a 
se ries o f I F ... TH EN lines: 

210 IFX= I THEN GOSUB 230 
21 1 IF X = 2 THEN GOSUB 240 

bUL th e ON SLructure makes Lhin gs s impler. We 
ca n just crea Le a lisL or cho ices and le L th e computer 
selecL from the m using ON. 

1-0 m a ke this prog ra m mo re inte res tin g. YOLI 
might wantla add LO Mona's repcn oire of answers. 
Simply pUL some more lines in a nd Lh en add Lhem 
to the lisL o n line 2 10. Do n 'L ro rgetto chan ge Lh e 
numbe r five in line 200 to equ a l the numbe r o f 
a nswe rs yo u 've created. RN D wi ll lhe n g ive a ra n­
dom numbe r betwee n one and the LOla I numbe r of 
possible answers. © 
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for your computer to play with! . 
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con start playing in the real world: 

HOUSEHOLD ANANCE 
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• Monthly & yearly accounllO\I 
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• S34 95 cassene 
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• Manipulate loan parameters • Compute the value ol rlems 
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OECISION MAKER CAR COSTS 
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• Compute recommended cOOlCes • Itemlle Insurance payments 
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• S2.1.95 disk • S2495 (!15k 
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COMPUTERS Listing Conventions
Many of the programs which are listed in COMPUTE! use

special keys (cursor control keys, color keys, etc.) To make it

easy to tell exactly what should be typed in when copying a

program into the computer, we have established the following

listing conventions.

For The Atari

All the editing and cursor control characters are spelled out

and surrounded by brackets in the program listings: (CLEAR!

for "clear screen." Other characters, such as CTRL-T (the

"ball" character) will be listed as the "normal" character, but it

will be within brackets: {Tl. A series of identical control

characters will be indicated by a number within the brackets:

[3DOWNI means type ESC CURSOR-DOWN three times;

( 12 R} would mean type CTRL-R twelve times. Remember to

press the ESC (escape) key before each cursor control key. If

you should see { ESC} itself in a program listing, you would

press ESC* twice.

Two of the control characters, [ =] and {-}, should be

shifted. Any reverse field text will be enclosed within vertical

lines. (In other words, any time you see a vertical line within a

program listing in COMPUTE!, press the Atari logo key (A).)

Atari Conventions

<CLEAR}= SHIFT-< (Clear Screen)

<UP>= CTKL-ininus (Cursor Up)

{DOt*0= CTRL-trwals (Orsor Down)

<LEFT)= CTRL-pIus (Cursor left)

<RIGHT>= CTRL-asterisk (Cursor risht)

{BACK S)= BACK S (Back space)

<0ELETB= CTRL-DELETE (Delete character)

{DEL LINE>= SHIFT-DELETE (Delete Line)
{INSERTS CTRL-INSERT (Insert character)

{IMS LIME>= SHIFT-INSERT (Insert lire)
{ESC>= ESC (ESCape key pressed twice)

<TAB}= TAB (Tab key)

{CLR TAB>= CTRL-TAB (Clear tab settirw)
{SET TA6>= SHIFT-TAB (Set tab stop)

(BELL>= CTRL-2 (Rins buzzer)

For PET/CBM/VIC

Generally, any PET/CBM/VIC program listings will contain

bracketed words which spell out any special characters:

t DOWN! would mean to press the cursor-down key;

ISDOWNJ would mean to press the cursor-down key three
times.

To indicate that a key should be shifted (hold down the

SHIFT key while pressing the other key), the key would be
underlined in our listing. For example, S would mean to type

the S key while holding the shift key. This would result in the

"heart" graphics symbol appearing on your screen.

Sometimes in a program listing, especially within quoted

text when a line runs over into the next line, it is difficult to

tell where the first line ends. How many times should you type

the SPACE bar? In our convention, when a line breaks in this

way, the - symbol shows exactly where it broke. For example:

100 PRINT "TO START THE GAME "

YOU MAY.HIT ANY OF THE KEYS

ON YOUR KEYBOARD."

shows thai the program's author intended for you to type two
spaces after the word GAME.

For The Apple

Programs listed as 'Microsoft" are written for the PET/CBM,

Apple, OSI, etc. Although the programs are general in nature,

you may need to make a few changes for them to run correctly

on your Apple. Microsoft BASIC programs written for the

PET/CBM sometimes contain special cursor control characters.

The following table shows equivalent Apple words. Notice

that these Apple commands are outside quotations (and even

separate from a PRI NT statement). PRI NT'*[ RVS]YOU

WON" becomes 1N-VERSE: PRINT'YOU WON":NORMAL

[CLEAR[ (Clear Screen) HOME

[HOME] (Home cursor) VTABO:HTABO

[DOWN] (Cursor down)

POKE37,PEEK(37) + (PEEK(37)<23)

[UP] (Cursor up)

POKE:?7.PEEK(37)-(PEEK(37)>0))

[LEFT] (Cursor left) PRINT CHR$(8);

[RICHT] (Cursor right)

[RVS] (Inverse video on. Turns off automatically after a

carriage return. To be safe, turn off inverse video after

the print statement with NORMAL unless the PRINT

statement ends with a semicolon.)

INVERSE

[OFF] (Inverse video off) NORMAL

Shifted characters can represent either graphics characters

or uppercase letters. If within text, just use the non-shifted

character, otherwise substitute a space. Some "generalized"

programs contain a POKE such as POKE f)94(>H.14. Omit

these from die program when typing it in. One final note: you

will probably waul to insert a question mark or colon within an

INPUT prompt. PET/CBM and many other BASlCs automat

ically print a question mark:

INPUT "WHAT IS YOUR NAME";N$

becomes

INPUT "WHAT IS YOUR NAME?";N$

All Commodore Machines

ClearScreen {CLEAR}

Home Cursor { HOME}

Cursor Up {UP}

Cursor Down { DOWN}

Cursor Right {RIGHT}

VIC Conventions

Set Color To Black {BLK}

Set Color To White {WHT}

Set Color To Red {RED}
Set Color To Cyan {CYN}

Set Color To Purple { PUR}

Set Color To Green {GRN}

Set Color To Blue {B LU}

Set Color To Yellow {YEL}

Function One [FlJ

8032 Fat 40 Conventions

Set Window Top {SET TOP}
Set Window Bottom { SET BOT}

Scroll Up {SCR UP}

Scroll Down {SCR DOWN}

InsertLine {INST LINE}

Delete Line {DEL LINE}

Cursor Left

Insert Character

Delete Character

Reverse Field On

{LEFT}

{INST}

{DEL}

{RVS

Reverse Field Off {OFF}

Function Two

Function Three

Function Four

Function Five

Function Six

Function Seven

Function Eight

IF2}

{F3}

{F4}

{F5}

{F6}

{F7}

{F8}

Any Non-implemented

Function {NIM}

Erase To Beginning! ERASE BEG}
Erase To End {ERASE END}

Toggle Tab {TGL TAB}

Tab {TAB}

Escape Key {ESC}

April. 1982. Issue 23 COMPUTEI 25 

COMPUTE!'s Listing Conventions 
Many ofthe programs which are listed in COMPUTE! use 
specia l keys (cu rsor comrol keys, colo r ke ys, etc.) To make it 
easy to te ll exactl)1 what should be typed in when copying a 
program into the computer , we have established the following 
listing con ventio ns. 

For The Atari 
All the editing a nd cursor contro l characters a re spelled o ut 
and surro unded by brackets in the p rogram listings: {CLEAR} 
for "clear screen ." O ther characters, such as CTRL-T (the 
"ball" character) will be listed as the "normal" character, but it 
will be within brackets: {Tl. A series of identical contro l 
characte rs wi ll be indicated by a number within the bracke ts: 
( 3 DOWN) mea ns type ESC CU RSOR-DOWN three times: 
(12 R) would mean t}'pe CTRL-R twelve times . Re me mber to 
press the ESC (escape) key befo re each cursor control key. If 
you shou ld see {ESCl itself in a program listing, you would 
press ESC twice. 

T \\'0 o f the control characters. {;;;} and { -} , should be 
shifted. Any reverse field tex t wi ll be e nclosed within ve rti cal 
lines. (In other words. any lime you see a ve rtica l li ne with in a 
program listing in COM~UTE!. press the Atari logo key { ...... J.) 

Atari Conventions 
{QEAR)= SHIFT -< (C 1 ear Screen) 
o..P) = CTRL -minus (Drsor L<» 
cr:o.tO = CTRL --equa 15 ( CLrSOt" Oown ) 
Q..EFT)= CTRL-plus (Drsor left ) 
<RIGHD= CTRL -aster is!< (CLrSOt" r i9ht) 
(B!:CI( s)= ~ S ( Back space) 
aELETD = eTRL -m.£TE ( De 1 ete character) 

aEL LH£}= SHIFT-DELETE (Delete Line) 
{IHSERl}= CTRL-IHSERT (Insert character) 

(IHS LH£)= SHIFT-IHSERT (Insert 1 ine) 
(£SO= ESC ( ESCaPe k~ Pre55i!d t.lice) 
(lAB)= TAB <Tab k~ ) 
{CLR TAB)= CTRL-TAB (Clear tab 5etti",, ) 
{SET TAB)= SHIFT-TAB ( Set tab !>toP ) 
<EIELL)= CTRL -2 (Ring Ix=er) 

For PET/CBMNIC 
Gene rall y. any PET/C BM/VI C prog ram li stings will contain 
bracketed words which spe ll Ollt an y specia l ch.l raclcrs: 
{DOW N I would mean to press the cursor-down key: 
{ 3DOWN} wou ld mean to press the cursor-down key three 
times. 

To indic<He that a key sho uld be shifted (hold down the 
SH I IT key wh ile pressing the o ther key). the key wou ld be 
unde rlined in o ur listing. For example. ~ wo uld mea n 10 type 
the S key while ho lding the shift key. Th is would result in the 
"heart" g raphics symbol appearing o n your screen . 

Sometimes in a program li sting. especia ll y within quoted 
text when a line runs over in to the nex t line, it is dilTicuh to 
tell where the first tine e nds. How many times sho uld }'Olllypc 
lhe SPACE bar? In o ll r convent io n . when a line brea ks in this 
way. the - symbol shows exactly where it broke. For example: 

lee PRINT "TO START THE GAME 
YOU MAY. HIT ANY OF THE KEYS 
ON YOUR KEYBOARD." 

shows that 'the program's au tho r intended for },01l1O type two 
spaces <.I ft c!' the word CAME. 

For The Apple 

Program s li sted as "Microsoft" a rc wriucn fOl- the PET/CBM. 

Apple, as!. ctc. Although the programs a l-e general in nature. 
you may need to ma ke a few changes for them 10 run corrcctl}' 
o n your Apple. Microsoft BASIC programs written for the 
PET/CBM some times contain specia l cursor control characters. 
The following table shows equivalent Apple words. Notice 
that these Apple commands are outside quo tatio ns (and even 
separate from a PRI NT state ment ). PRI NT"( RVS]YOU 
WON" becomes I N.VERSE: PRI NT'YOU WON":NORMAL 

[CLEAR[ (Clear Screen) HOM E 

[ HOME] (H ome cu rsor ) VTAB O:HTAB 0 

[DOWN] (Cursor down) 
POKE 37,PEEK(37) + (PEEK (3 7)<23) 

[U P] (Cursor up) 
POKE 37.PEEK(37)-( PEEK(37)'O)) 

[LEFT] (Cursor left) PRI NT CHRS(8): 

[RI GHT] (Cursor right) 
PO KE 36.PEEK(36) + (PEEK(36»(PEEK(32) 
+ PEEK(33))) 

[RVS] (Inverse video on. Turns offautomalically after a 
carriage re turn. To be safe. turn off inve rse video after 
the prim sta tement with NORMAL unless the PRINT 
sta te me nt e nds with a semicolo n .) 

I NVERSE 

[O FF] (In ve rse video off) NOR~AL 

Shifted characte rs can represcnt c ithe r graphics characters 
o r uppercase leiters. If within text.j ust usc the non-shifted 
character. othe rwise su bstitute a spacc. Some "generalized" 
progra ms contain a POKE sllch as POKE :>9468 .14. Omit 
these from the program whe n typing it in . One final note: you 
wi ll probabl y wa nl to insert a questio n mark or colon wi thin an 
I N PUT prompt. PET/CB-M a nd many othe r BASICs automat­
ica lly print a question mark: 

INPUT "WHAT IS YOUR NAME" jNS 
becomes 

INPUT "WHAT IS YOUR NAME?"j NS 

All Commodore Machines 

Clear Screen {CLEAR} 
Home Cursor {HOME} 
Cursor Up {Up} 
Cursor Down {DOWN J 
Cursor Right {RIGHT} 

VIC Conventions 

Set Color To Black {B LK } 
Set Color To White {W AT} 
Set Color To Red { RED} 
Set Color To Cyan {CYN} 
Set Color To Purple {PUR} 
SetColorToGreen {GRN} 
Set Color To Blue {B LU} 
Set Color To Yellow {'fEL} 
Function One {F l} 

8032/Fat40 Conventions 

Set Window Top { S ET TOP} 
Set Window Bottom {SET BOT} 
Scroll Up {SCR UP} 
Scroll Down {SCR DOWN} 
Insert Line {INST LINE} 
Delete Line {DEL LINE} 

Cursor Left { LEFT} 
Insert Characler I IN S T} 
~Iete CharaCier { DE L} 
Reverse Field On {RVS} 
Reverse Field Off {OFF} 

Function Two t F2} 
Function Three {F3} 
Function Four {F4} 
Function Five {F5} 
Function Six {F6} 
Function Seven { F7 } 
Function Eight {F8} 
Any Non-implemented 

Function {NIM} 

Erase To Beginning { ERASE BEG} 
Erase To End {ERASE END} 
Toggle Tab {TGL TAB} 
Tab (TAB) 
Escape Key ( ESC) 

c:l 
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The Microsoft Version of this program will work on

Apple, OS/, PETICBM, and any Microsoft BASIC

computer which has enough memory to absorb the di

mensioning in line 40. Changesfor the Atari are in

Program 2.

Moving

Averages

Jerry W.O'Dell

Eastern Michigan University

One of the nice things about having a microcom

puter in your business is the fact that you can do

calculations easily that would he almost impossible

lo do by hand. A good example of this is the moving

average. They are commonly used in businesses

(we'll see why in a minute), and yet they area perfect

nightmare to calculate by hand. I'll bet that it would

lake a whole day to do one, and then it probably

wouldn't be right.

What is the moving average? This is best ex

plained by using some data. Table 1 contains Amer

ican Stock Exchange indices, by month, for the

boom years of 1963 to 1968. The problem involves

whether there are systematic monthly variations in

AMEX prices. There are theories in the stock

market that prices go up during certain times of

the year. Is there any truth to this?

overall average (15.35) and multiplying by 100.

These percentages are plotted in Figure 1 as the

"simple average" values. The plot was done by an

expensive CalComp plotter on a large computer

(but you could do as well with a MIPLOT, I'll bet).

Figure 1.

AMEX DATA

SIMPLE AVERAGE

2

J F

4

A

8

A

—I

12

S 0 N D

Look at the figure and the values in the "%

simple average" row. Notice that they keep going

up throughout the year. Aha! We can conclude

from the AMEX data that stock prices gradually go

up during the year. If we buy stocks in January,

then we can make a killing of about 20% during

the year. It sounds too good to be true. What is

Table 1.

1963

1964

1965

1966

1967

1968

Simple

Average

% Simple

Average

% Moving

Average

Jan

7.5

8.9

11.0

15.0

14.9

25.0

13.7

89.4

101.1

Feb

7.6

9.0

11.5

16.0

16.0

23.8

14.0

91.1

102.1

Mar

7.5

9.2

11.7

15.9

17.0

22.0

13.9

90.4

100.5

Apr

7.7

9.2

12.0

16.5

17.8

24.0

14.5

94.7

102.4

May

8.5

9.1

12.1

16.3

19.0

27.2

15.4

100.1

103.8

Jun

8.6

9.2

11.5

15.5

190

29.5

15.6

101.3

101.5

J"l

8.6

9.7

11.0

15.4

20.5

28.5

15.6

101.7

100.2

Aug

8.6

9.7

11.5

14.0

22.5

26.5

15.5

100.8

99.1

Sep

9.0

10.2

12.0

13.0

22.6

29.5

16.1

104.6

98.7

Oct

91

10.3

12.5

12.5

22.8

30.8

16.5

106.4

97.5

Nov

9.0

10.4

13.5

12.6

22.0

31.5

17.2

$07.5

96.5

Dec

8.5

10.2

14.5

13.0

24.0

33.0

112.1

96.7

In Table 1, the simple average is just the plain

old average that everyone knows how to figure, for
each month. The row, "% simple average," is calcu

lated by dividing the simple average values by the

going on?

The confusing factor is simply the fact that the

prices increased continuously throughout the period;

it's called inflation! Oh, there are a few places in
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Th" Microsoft F ersiun oj Ihis progra lll will work Oil 

AI)I)le, 051, P£ TICBM, alld all)' Microsoft BASIC 
collllmier which has enol/gh lIIelllOl) 10 absorb Ihe di­
mensioning illlill(~ 40. Changes [ or/ht, Alar; art' i ll 
Progralll 2. 

Moving 
Averages 

JerryWODell 
Eastern Michigan University 

O ne o f the nice things about having a microcom­
pute r in your business is the faCl that yo u can do 
ca lcu lations eas ily that would be almost impossible 
LO do by hand. A good example o f th is is the 1II0ving 
av","age. They are commonly used in businesses 
(we' ll see why in a minu te), and yetthey area perfect 
nightmare LO ca lcu late by hanel. I'll bet that it would 
ta ke a whole day to do one, and then it probabl)' 
wouldn 't be rig ht. 

\"'hat is the moving ave rage' T his is best ex­
pla ined by using some data . Table I comains Amer­
ican SLOck Exchange ind ices, by month , for the 
boom yea rs of 1963 to 1968. T he problem involves 
whether there a re systematic monthl y va riati ons in 
AM EX prices. T he re are theories in the sLOc k 
market that prices go up d uri ng cen ain times of 
the yea r. Is the re any truth to this' 

Table I. 
Jan Feb Mu Apr May Jun 

1965 7.5 7.6 7.5 7.7 8.5 8.6 
1964 8.9 9.0 9.2 9.2 9. 1 9.2 
1965 11.0 11 .5 11.7 12.0 12. 1 11.5 
1966 15.0 16.0 15.9 16.5 16.3 15.5 
1967 14.9 16.0 17.0 17.8 19.0 19·0 

1968 25.0 23.8 22.0 24.0 27.2 29.5 

Simple 13.7 14.0 13.9 14.5 15.4 15.6 
Average 

% Simple 89.4 9 1.1 90A 94.7 JOO •• 101.3 
Average 

% Moving 10 1.1 102. 1 100.5 102.4 103.8 10 1.5 

Average 

In T able I, the simple avemge is just the p lain 
old average that eve ryone knows how LO fi gure, fo r 
each momh . The row, "% simple average," is calcu­
lated by divid ing the simple average values by the 

ove rall ave rage ( 15.35) and mul tiplying by 100. 
These percentages are plotted in Figure I as the 
"s imple ave rage" va lues. T he plot was done by an 
expensive CalCom p plou er on a la rge computer 
(but yo u could do as well with a M I PLOT. I' ll bet). 

Figure I. 

AMEX DATA 

SIMPLE AVERAGE 

!:+----.----.----r---.----,---~ 
9 2 ~ 6 a 10 12 
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Look at the figure and the values in the "% 
simple ave rage" row. Notice that they keep going 
up thro ug hout the year. Aha! We can concl ude 
from the AMEX data that sLOck prices grad uall y go 
up du r ing the year. I f we buy sLOcks in J anuary, 
then we can make a killing of abo ut 20% during 
the yea r. It sounds LOO good LO be true. What is 

Ju1 Aug Sep O CI Nov Dcc 

8.6 8.6 9.0 9·1 9.0 8.5 
9.7 9.7 10.2 10.3 10.4 10.2 

11.0 11 .5 12.0 12.5 13.5 14.5 

15.4 14.0 13.0 12 .5 12.6 13.0 
20.5 22.5 22.6 22.8 22.0 24.0 
28.5 26.5 29.5 30.8 3 1.5 33.0 

15.6 15.5 16. 1 16.5 17.2 

101.7 100.8 104.6 106.4 S07.5 11 2. 1 

100.2 99. 1 98.7 97.5 96.5 96.7 

going on? 
T he confusing facLO r is simply the fact that the 

prices increased continuously th ro ughout the period ; 
it's called inflation! O h, there are a few places in 
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one good thing

MUPET
can save you

$20,000.

Reduce your hardware

costs - let Mupet work

for you.

• Mupet allows as many

as eight students to share

a common disk drive and

printer.

• With Mupet software

transparency you can

have any combination of

CBM hardware and

programs of your choice.

• Word processors share

associated hardware,

minimize hardware

investment.

Mupet works hard, now

priced from $750.00.

commodore

Call CMD - the company

with world renowned

expertise on Commodore

and distributors of Mupet

and Mupet II, The Manager,

DTL Basic Compiler and

Supergraphics.

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

416-878-7277

MUPET 
can save you 
$20,000. 
Reduce your hardware 
costs - let Mupet work 
for you. 
• Mupet allows as many 

as eight students to share 
a common disk drive and 
pri nter . 

• With Mupet software 
transparency you can 
have any combination of 
CBM hardware and 
programs of your choice. 

• Word processors share 
associated hardware, 
minimize hardware 
investment. 

Mupet works hard, now 
priced from $750.00. 

------------~------

Call CMD - the company 
with world renowned 
expertise on Commodore 
and distributors of Mupet 
and Mupet II, The Manager, 
DTL Basic Compiler and 
Supergraphics. 
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365 Main St., Milton, Ontario L9T 1 P7 
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leads to another

r—I

fV/l dual drive

floppy disk

saves money

and time too!

Mupet II offers all the

advantages of Mupet, plus:

• Will store commands if

disk and printer are being

used allowing continued

use of computer and

completion of stored

command in turn.

• Protects against incorrect

use of harmful disk

commands.

No more printer intertB

- background printing

supported on IEEE,

RS 232C and parallel

ports included in

controller.

• Programmable 16K RAM

controller, expandable to

32K provides user

defineable operating

systems.

• Up to 16 computers may

be connected to central

printer and disk drives.

Integrate intra-office

terminals for common data

access allowing

independent analysis for

such functions as:

• Accounting

• Sales forecasts, budgets

and orders

• Production scheduling

• Word processing

The only product available

capable of serving

Commodore Computers up

to 100 feet apart.

MUPET II a small price for

huge capabilities, from:

*995X)0

Mupet II offers all the 
advantages of Mupet, plus: 
• Will store commands if 

disk and printer are being 
used allowing continued 
use of computer and 
completion of stored 
command in turn . 

• Protects against incorrect 
use of harmful disk 
commands. 

32K provides use~ 
defineable operatmg 
systems. 

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

Integrate intra-office 
terminals for common data 
access allowing 
independent analysis for 
such functions as: 

• Accounting 
• Sales forecasts, budgets 

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

$995.00 
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which prices went back fora month, but that's rare.

If a constant factor, such as inflation, gradually

and relentlessly pushes prices up, it will show up in

these simple averages. Statisticians call such factors

secular trends, but you can see how they work without

all the fancy terminology.

Eliminating Secular Trends

What is needed is some way of getting rid of the

secular trend. There are many ways of doing this,

and many variations on the many ways, but perhaps

the most widely used method is called the moving

average. The moving average is the other line in

Figure 1, and it removes the trend. Notice here

that, instead of stock prices going up during the

year, with the moving average method, we find

that prices go down a bit. They don't go down a lot,

only from about 102^? to 97%, but the real direc

tion, with the trend removed, is slightly downward.

In short, moving averages lead to precisely the

opposite conslusion in this case. You shouldn't buy

in January and sell in December. With moving

averages, you'd buy in December, and sell in May.

Moving averages are useful. Now, how do you

calculate them? That is a complicated business!

What you do is add up the twelve months sur

rounding each month, and get an average for each

month (for each year) from that. The trouble with

that is that this gives you halfway month sums

(June-July, say). So then you have to average those

to get back to whole months. And on and on. Ob

viously, it's too complicated to explain in full here.

If you want details, look at McEhoy's Applied Business

Slatistics (Chapter 13), or Storkton and Clark's

Introduction to Business and Economic Statistics. The

explanation takes pages.

With your microcomputer you can simply type

in Program 1, and it will do all the work for you.

The listing has comments for those interested in

how the program works, but I'd leave them out.

They'll only slow down the program and, after all,

you have a copy (this one!) of the comments.

The data is put in, by year, in the DATA state

ments at the bottom. And you have to put in the

number of years, in line 30. Then the program

takes over and is finished in about 30 seconds.

Are Moving Averages Always Reliable?

Do moving averages always smooth out data? Not if

there is a real monthly variation. Take, for example.

Figure 2, which is a plot of the quantity of fish

taken (in millions of pounds) from Lake Michigan

in the years 1952-1957. One curve is the simple

average, and the other curve is the moving average.

Notice here that the two curves are almost identical,

so much so that I didn't try to identify them. Here,

there really is a seasonal variation, and it shows up

even when the long term trend is removed. It's

Figure 2.

I FISH DATA

2 4 6 6 10 12

JFMAMJJASOND

obvious that you should go fishing in April and

November, and avoid June, July, and August,

when most people, of course, go fishing (data from

Michigan Department of Conservation).

You can do moving averages in about 30 se

conds that would take many hours to do by hand.

And, if you're making business decisions, you'd

better do so, if you suspect monthly trends.

A few warnings are in order. There are all

sorts of moving averages: you can do them monthly,

quarterly, and I think that in the stock market they

do them at 29 day intervals. The program can he

changed to do that, if you change the indices. And

there are variations in the way people calculate

them. Some people use medians, some drop ex

treme values, and so on.

The program has been carefully tested. There

is one potential problem, however, that might crop

up on some other computers. Some of the subscripts

on some of the variables may go out of range occa

sionally, and refer to values that don't exist. I like

my programs to be as simple as possible, and the

BASICs that I've tried are very forgiving in that

way. However, perhaps somewhere someone has a

BASIC: that won't be that nice, and you might have

to add some statements to Fix that; it would make

the program a good deal longer, so I didn't. As

listed the program will handle 20 years. If you

want more years, you'll have to change the dimen

sion statements in line 40 (12 times the number of

years desired).
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which prices we nt back for a momh , but that's rare. 
I f a constant factor, sti ch as inflatio n, gradually 
and rele ntlessly pushes prices up, it will show up in 
these sImple averages. Stali sticians call slich faClors 
Sl!Cl.t.laT trends, but you can see how they work without 
all the fan cy terminology. 

Eliminating Secular Trends 
What is need ed is some way o f gelling rid of the 
secu la r trend. T he re a re man y ways o f d oing this , 
and man y vari atio ns o n the man y ways , but perhaps 
the most widely used method is called the moving 
average. The moving ave rage is the o ther line in 
Figure I , and it removes the trend . Notice he re 
that, instead of stock prices going up during the 
year, with th e moving average method, we find 
that prices go down a bit. They don 't go down a lot, 
on ly from abo ut 102% to 97%, but the real direc­
tion, with the trend removed , is slightly downward. 

In sho rt, moving ave rages lead to precise ly the 
oppos ite consl usion in this case. You shouldn 't bu y 
in January and sell in December. With moving 
ave rages, yo u'd buy in December , and sell in Ma y. 

Moving ave rages a re useful. Now, how do you 
ca lculate them) T hat is a complica ted business! 
What you d o is add lip the twelve months sur­
rounding each m"onth, and get an average for each 
month (for each year) from that. The trouble with 
that is that this gives YO ll halfway month SlllllS 
Uune-.Iuly, say) . So the n YO ll have to average those 
to get back to whole months. And o n and on. Ob­
viously, it's too complica ted to ex plain in full here. 
I f you want d etails, look at McElroy's Applied Business 
Statistics (Cha pte r 13), o r Storkton and Clark's 
Introduction /0 B IIsiness and Economic S tatistics. The 
ex p lanation takes pages. 

With your microcom pute r you can simply type 
in Program I, and it wi ll do all the work for you. 
The listing has comme nts for those inte rested in 
how the program works, bllt l 'd leave them Ollt. 
They' ll only slow down the program a nd , a fte r all , 
you have a copy (this one!) of the comments. 

The data is put in , by year , in the DATA state­
ments at the bOllom. And you have to put in the 
number of yea rs, in line 30. Then the program 
ta kes ove r and is finished in about 30 seconds. 

Are Moving Averages Always Reliable? . 
Do moving ave rages always smooth out d ata? Not if 
there is a rea l month ly va riation. Take, fo r example, 
Figure 2, wh ich is a plot of the qua ntity of fish 
taken (in mi ll ions of pounds) from Lake Michigan 
in the yea rs 1952-1957. One curve is the simple 
average, and the other curve is the moving average. 
Notice here that the two curves are almost id entica l, 
so much so that I didn 't try .to identify them. Here, 
the re really is a seasonal variation , and it shows up 
even when the long term trend is removed . it's 

Figure 2. 
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obvio us that yo u sho uld go fi shing in April and 
Noveill ber, and avoidJune ,Ju ly, and Aug ust, 
when most people , of course, go fi shing (data from 
Michiga n Department of Conservation). 

You can do moving averages in about 30 se­
conds that wo uld take many hours to do by hanel. 
And, if you 're making business decis ions, yo u'd 
bette r do so, if yo u suspect monthl y trends. 

A few warnings are in o rd er. There are all 
sorts of moving averages: yo u can do them month ly, 
quarte rl y, and I think that in the stock market they 
do them at 29 da y inte rvals. The program can be 
changed to d o that, if you change the indices. And 
th ere are va ri ations in the way people calculate 
them. Some people use medians , some drop ex­
trenle va lues, and so on. 

The program has been ca re fu ll y tested. There 
is one potential problem , however, that might crop 
up on some other compute rs. Some of the subscripts 
o n some of the variables may go out of ra nge occa­
sionall y, and refer to va lues that don 't exist. I like 
my programs to be as simple as possible, and the 
BAS ICs that I've tried are ve ry fo rgiving in that 
way. However, perhaps somewhere SOllleone has a 
BAS IC t. hat wo n't be that nice, a nd you might have 
to add some statements to fi x that; it would make 
the program a good dea l longer, so I didn 't. As 
listed the progra m wi ll handle 20 yea rs. I f you 
want more yea rs, you' ll have to change the d imen­
sion statements in line 40 (12 times the numbe r of 
years desired) . 



DTL

BASIC
COMPILER

Compatible with all existing

Basic interpreter commands

Accepts extensions to Basic

implemented in RAM or ROM

Provides demanding two pass

syntax and logic analysis

Improved Performance based

on faster execution times

Large Programs (16K +) will

benefit from memory savings

Security Key attaches to

either cassette port

A Basic COMPILER for your Commodore Microcomputer

by Drive Technology

DTL-BAS1C is a Basic compiler for Commodore

machines designed to convert existing programs

to machine code and run them without modifi

cation. Compiled programs will run much

faster and operate in exactly the same way as

the un-compiled versions. Compiled code is

typically 20 to 50% smaller than source code.

For large programs this saving will more than

offset the 4K run-time library appended to each

compiled program, providing additional internal

memory space.

The compiler implements true integer arithmetic

as well as real arithmetic. Use of integers can

lead to significant speed improvements. Special

compile time options make identification and

conversion of real variables to integers a simple

task.

A 'Compiler' security key, which plugs into

either cassette port, is supplied together with

the DTL-BASIC compiler. This key must be used

in order to compile a program or to run the

compiled version. In order to allow for the

distribution of compiled versions of user devel

oped programs, a second type of key known as

a 'Run-Time' key is available in any required

quantities. Software developers can obtain

private security key sets with unique serial

numbers providing comprehensive protection

of their products while allowing customers to

make backup copies of compiled programs.

DTL-BASIC is a disk based system requiring a

32K PET/CBM and comes complete with an in-

depth user manual and a Compiler Security

Key. Three versions of the compiler exist for

CBM 3032, CBM 4032, and CBM 8032 machines.

Please specify machine type and disk type (4040

or 8050) on which compiler is to be supplied.

DTL BASIC WITH MANUALAND

SECURITY KEY $350.00

RUN-TIME KEYS $50.00 EACH

FROM

CMD
CANADIAN MICRO

DISTRIBUTORS LTD.

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

THE COMPANY THAT BROUGHT YOU

MUPET • DOUBLE-MUPET • SPOOLER

THE MANAGER • I/O PRODUCTS

DTL • Compatible with all existing • Improved Performance based 
Basic interpreter commands on faster execution times 

BASIC 
COMPILER 

• Accepts extensions to Basic • Large Programs 116K + , will 
implemented in RAM or ROM benefit from memory savings 

• Provides demanding two pass • Security Key attaches to 
syntax and logic analysis either cassette port 

FROM 

A Basic COMPILER for your Commodore Microcomputer 

by Drive Technology 

OTL-BASIC is a Basic compiler for Commodore 
machines designed to convert existing programs 
to machine code and run them without modifi­
cation. Compiled programs will run much 
faster and operate in exactly the same way as 
the un-compiled versions. Compiled code is 
typically 20 to 50% smaller than source code. 
For large programs this saving will more than 
offset the 4K run-time library appended to each 
compiled program, providing additional internal 
memory space. 

The compiler implements true integer arithmetic 
as well as real arithmetic. Use of integers can 
lead to significant speed improvements. Special 
compile time options make identification and 
conversion of real variables to integers a simple 
task. 

A 'Compiler' security key, which plugs into 

either cassette port, is supplied together with 
the OTL-BASIC compiler. This key must be used 
in order to compile a program or to run the 
compiled version. In order to allow for the 
distribution of compiled versions of user devel­
oped programs, a second type of key known as 
a 'Run-Time' key is available in any required 
quantities. Software developers can obtain 
private security key sets with unique serial 
numbers providing comprehensive protection 
of their products w hile allowing customers to 
make backup copies of compiled programs. 

OTL -BASIC is a disk based system requiring a 
32K PET/CBM and comes complete with an in­
depth user manual and a Compiler Security 
Key. Three versions of the compiler exist for 
CBM 3032, CBM 4032, and CBM B032 machines. 
Please specify machine type and disk type 14040 
or B050) on which compiler is to be supplied. 

DTL BASIC WITH MANUAL AND 
SECURITY KEY ....•••••• S350.00 

RUN· TIME KEYS ....••••• S50.00 EACH 

CANADIAN MICRO 
DISTRIBUTORS LTD, 

THE COMPANY THAT BROUGHT YOU 
MUPET • DOUBLE-MUPET • SPOOLER 
THE MANAGER • I/O PRODuas 

365 Main St., Milton, Ontario L 9T I P7 
416878-7277 
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Program 1: Microsoft Version

10 REM MOVING AVERAGE PROGRAM

20 REM CHANGE N TO SUIT N OF YEARS

30 N=6

40 DIM IN(240) ,SM(240) ,Y{240) ,Z (12

),M0$(12)

50 DATA "JANUARY "/'FEBRUARY " , "M

ARCH "/'APRIL

6 0 DATA "MAY "/'JUNE " , " J

ULY "/'AUGUST

70 DATA "SEPTEMBER"/'OCTOBER "/'N

OVEMBER "/'DECEMBER "

80 FOR 1=1 TO 12

90 READ MO$(I) :REM READ PRINTOUT "

HDRS

100 NEXT I

110 T=N*12 :REM TOTAL N OF MONTHS

120 KV=0 :REM COUNTER FOR MONTHS

130 FOR 1=1 TO N :REM LOOP TO READ "

YRS

140 FOR J=l TO 12 :REM LOOP TO RD "

MOS

150 KV=KV+1

160 READ IN{KV) :REM READ IN DATA

170 NEXT J

180 NEXT I

190 KB=5 :REM ST COUNT B AT JUNE

200 KM=T-12

210 FOR 1=1 TO N :REM BIG LOOP FOR "

HWY

220 FOR J=l TO 12 :REM LOOP FOR MO

S

230 KB=KB+1

240 KC=KB-6 :REM INDEX FOR WHOLE

YR

250 FOR K=l TO 12

260 KC=KC+1

270 SM(KB)=SM(KB)+IN(KC) :REM HF MO

SUMS

280 NEXT K

290 NEXT J

300 NEXT I

310 FOR J=6 TO (T-7) :REM RANGES FOR 4

3 20 Y(J+l)=(IN{J+l)/((SM(J)+SM(J+1)

)/24))*100

330 NEXT J

340 FOR 1=1 TO 12 :REM MAIN SUM LP

350 KQ=I+6

360 IF KQ<13 THEN 380

370 KQ=KQ-12

380 KR=KQ

390 FOR J=l TO N :REM LOOP FOR YEAR

S

400 Z(KQ)=Z(KQ)+(Y(KR)/(N~1))

410 KR=KR +12

420 NEXT J

430 G=G+Z(KQ)

440 NEXT I

450 CR=1200/G

460 PRINT TAB(l) ;"MONTH";TAB(17) ;"A

VERAGE"

470 FOR 1=1 TO 12

480 PRINT MO$(I),Z(I)*CR :REM ANSW

ERS

490 NEXT I

500 PRINT

8000 DATA 7.5, 7.6, 7.5, 7.7, 8.5,

8.6

8 005 DATA 8.6, 8.6, 9.0, 9.1, 9.0,

8.5

8010 DATA 8.9, 9.0, 9.2, 9.2, 9.1,

9.2

8015 DATA 9.7, 9.7,10.2,10.3,10.4,1

0.2

8020 DATA 11.0,11.5,11.7,12.0,12.1,1

1.5

8 025 DATA 11.0,11.5,12.0,12.5,13.5,1

4.5

8030 DATA 15.0,16.0,15.9,16.5,16.3,1

5.5

8035 DATA 15.4,14.0,13.0,12.5,12.6,1
3.0

8040 DATA 14.9,16.0,17.0,17.8,19.0,1

9.0

8045 DATA 20.5,22.5,22.6,22.8,22.0,2

4.0

8050 DATA 25.0,23.8,22.0,24.0,27.2,2

9.5

8055 DATA 28.5,26.5,29.5,30.8,31.5,3
3.0

Program 2: Atari Version

Minor changes were necessary to convert this program to

run in Atari BASIC, such as string array simulation for

the reading of the twelve months of the year. Because Mr.

ODell has the months padded lo the right with spaces, this

is easy. Note the period at the end of each mouth in lines

50-80. This is necessan to preserve the trailing blanks in

some of the items. The period makes the string ten charac

ters long, hut. because TS was only DIMeus'ioned for

nine characters, that's all that is read in. The POKE

85,n simulates a 'TAB statement. — The Editors

Make these changes to the Microsoft version:

48 DIM M24S>;SnC248^Y<248}J2(i2}..M0NT

m(9:i:l2>,T$(9;i

56 DATA JAWJARY ./FEBRUARY .,mRCH

..APRIL

60 DATA MAY ,,JUHE .,.JUi_Y

, AUGUST ♦

70 DATA SEPTEMBER.,OCTOBER ,,NOUEMBER .

..DECEMBER .

86 FOR 1=1 TO 12

96 READ T$:M0NTH$< I&9-8, I#9>=T$

108 HhKT I

160 READ TEflrMNCUMEFF

4fc@ PRINT " MONTH";;POKE 85,17'PRIMT "AM

ERAi-E"

483 PRINT fKKTrmi$9-S,TO>;:P0KE 85,18 =

PRINT ZcinCR G
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Program 1: Microsoft Version 

10 REM MOVING AVERAGE PROGRAM 
20 REM CHANGE N TO SUIT N OF YEARS 
30 N=6 
40 DIM I N(240) , SM(24 0 ) , Y(24 0 ) ,Z(12 

) ,MOS (12) 
50 DATA "JANUARY "," FEBRUARY ",11 M 

ARCH "," APRIL 'I 

60 DATA "MAY " ," JUNE II, "J 
UlY ", II AUGUST II 

7 0 DATA "SEPTEMBER"," OCTOBER ","N 
OVEMBER "," DEC EMBE R " 

80 FOR 1=1 TO 12 
90 READ MOS (I) : REM READ PRI NTOUT -

HDRS 
100 NEXT I 
11 0 T= N*12 :REM TOTAL N OF MONTHS 
12 0 KV=0 : REM COUNTER FOR MONT HS 
1 30 FOR 1=1 TO N : REM LOOP TO READ -

YRS 
1 40 FOR J =l TO 12 : REM LOOP TO RD -

MOS 
150 KV =KV+1 
160 READ -I N (KV) : REM READ IN DATA 
1 70 NEXT J 
180 NEXT I 
190 KB=5 : REM ST COUNT B AT JUNE 
200 KM=T- 12 
210 FOR 1=1 TO N :REM BIG LOOP FO R -

HWY 
220 FOR J=l TO 12 : REM LOOP FOR MO 

S 
230 KB=KB+1 
240 KC=KB- 6 :REM INDEX FOR WHOLE 

YR 
250 FOR K=l TO 1 2 
260 KC=KC+ 1 
270 SM(KB) =SM(KB)+IN(KC) : REM HF MO 

SUMS 
280 NEX T K 
290 NEXT J 
300 NEXT I 
3 10 FOR J =6 TO (T- 7) : REM RANGES FOR 4 
320 Y(J+l) = (IN(J+1) / ( (SM(J) +SM(J+1) 

)/24))*100 
330 NEXT J 
340 FOR 1=1 TO 12 :REM MAIN SUM LP 
350 KQ=I+6 
360 IF KQ<13 THEN 380 
3 70 KQ=KQ-1 2 
380 KR=KQ 
390 FOR J=l TO N :R EM LOOP FOR YEAR 

S 
400 Z(KQ)=Z(KQ)+(Y(KR) / (N - 1)) 
410 KR=KR +1 2 
420 NEXT J 
430 G=G+Z(KQ) 
440 NEXT I 
450 CR= 1200 / G 
460 PRINT TAB(l) ; " MONTH";TAB(17);"A 

VERAGE" 

470 FOR 1=1 TO 12 
480 PRI NT MOS(I) , Z(I)*CR :REM ANSW 

ERS 
490 NEXT I 
500 PRINT 
800 0 DATA 

8 . 6 
8005 DATA 

8 . 5 
8010 DATA 

9 . 2 
80 1 5 DATA 

0 . 2 

7 . 5 , 

8 .6, 

8 . 9 , 

9 . 7 , 

7.6, 7.5, 7 . 7, 8 .5 , 

8.6 , 9 . 0 , 9.1 , 9 . 0 , 

9 . 0 , 9 . 2 , 9.2 , 9.1 , 

9.7, 10.2 , 10.3 ,1 0 . 4 ,1 

8020 DATA 11.0,1 1. 5,11.7 , 12.0 , 12.1 ,1 
1. 5 

8025 DATA 11. 0 ,11. 5 , 12.0,12.5 , 13 . 5 ,1 
4 . 5 

8030 DATA 1 5 . 0 ,1 6 . 0 ,1 5.9, 16 . 5,16.3, 1 
5.5 

8035 DATA 1 5 .4,1 4 . 0 ,1 3 . 0 , 12.5,12 . 6 ,1 
3 . 0 

8040 DA TA 14.9,16. 0, 17. 0 ,17. 8 , 19 . 0 ,1 
9 .0 

8045 DATA 20.5,22.5 , 22 . 6,22.8,22.0,2 
4 . 0 

8050 DATA 2 5 .0, 23 . 8,22.0 , 24 . 0 , 27 . 2 , 2 
9 . 5 

80 55 DATA 28 . 5,26 . 5 , 29.5,30.8,31 . 5 , 3 
3 . 0 

Program 2: Atari Version 

-
-

-

Nlinur changes were necessary 10 c{)1I.vt!rllltis /Hugrolll to 
run ;11. AlaTi BASIC, such as string (uTa) 1 simlilation/or 
th.e rea.ding of the twelve months of lft. I' year. BealilSf' NI r. 
O'Dell has Ihe 1II0nlhs /)([ddcd 10 Ih e righl wilh s/J(lO'S, Ih is 
is (JeB)" Note the periud at th e (IntI uf {,(Ie h munfh ill Iill t'S 

50-80 . This is necessru ) I /O jJrl'Sl't7.Jt! fh e trailiJJg "ta nhs in 
SOIlW of the items. The period makes lhe sI ri ng fell cha.rac­
ters long, but, because T$ was on.l)1 DINlensioned Jor 
lI ille characlers, Ih at's a// lha l is read ill_ Tht' POf.:E 
85,11 .'iiuwla /(!!i lJ TAB stalellumJ. - Tlt t' Editors 

Make these changes LO the Microsoft ve rsion: 

40 DItl Hi< 240 ), StK 24~1) , \\ 24€1) , Z( 12 \ .Inrr 
H$( 9t I2 ) , 1$( 9 ) 
50 DAT A JAt ~ JAR..,.' ., FE8RUAF.:'" . , tHF.:CH 
_, ff'F:I l 
6(1 DATA I-lAY . ,JUtIE "J&.\' 
.. AUGU::T 
7(1 DATA ::H'TEI1BEF: , . OCTOEU . , tIDUH1BEF: 
. [fCH18EF.' • 
00 FOR 1=1 TO 12 
9a PEAD 1$ . r-l0tm W I t 9- :3 _' ]:;:9 )=1$ 
1(~1 tHT I 
16t1 READ TEt1F' · UK!) = 181F' 
46£1 PRHlT " mtnH" ; ' POKE 85, 17 · F'F:ItIT "AU 
ERAGE" 
4&'0 PRUn tl0tITHt( 1:1:9- 8 _. ];:9 ) ; • POKE 85 .. 18 · 
Plmn Z(j )tCR © 



supergraphics for your cbi 8032

1 129,000 accessible points (640 I 200)
c ,r . > . .,* .„,. * 'i* cbl tei(t *ith high-res graphics
5 Jfraie 0.0 to 63?.199 t supports hard copy to epson ix:82
10 open MilrecaM ciil logo1,B.I
20 fc=2.1 rz=5p:t=7:pi=3.M159;a=4:b=4 conands in roi include:
30 for th=O to 21di step 2tpi/lB0
40 r = ztsinlthlt) s—/C ?K *\ dot x.y iove ity
50 i = 280+fctrtcoslatth) /TV VT\ cdot i draw i y
60 y = 120*rlsin(btth)^fH^ (\A J—K test i y.a
70 if th<>0 then 100 /±Jv\YKT~J\ "'
11 ! ^^^Z^^ Iine ^-r1 t0 j2.r2

cline il yl to x2 2
J ,y \/^^^^^\/ dline xl.yl to «2,y2
10 next th K^//V\VVI( 'raw xl.yl to x2,y2
20 ihariflj U MAM W cfri" > 1 > V > to x2,y2

130 close 4: end N—f (/M ?—T fil1 "t|yl to x2,y2
clear xl,yl to x2,y2
displ i,v,a* - for user

defined shapes
gsav 'filenaie',8
recall 'filenaie',8

CBM
Model BO3a

SUPERGRAPHICS
128,000 ACCESSIBLE POINTS

Features

* 128,000 accessible points arranged In 200 x 640 grid

* 16K static ram supplies memory mapping of pixels on separate board

* supported through extended Basic commands supplied In ROM
* uses no memory from the existing system

* mix standard CBM text and low-res graphics with hl-res displays
* easy to design and display user defined shapes

* normal or Inverted display mode for partial or total screen

* switch graphic display on or off - continue output in passive mode
* save graphic Images on a disk file

* recalI Images from disk with option to mix with existing display
* supports hardcopy to any hi-res Epson printer

* easy to follow installation instruction Included

| CANADIAN MICRO
DISTRIBUTORS LTD.

DISTRIBUTORS OF:

MUPET • DOUBLE-MUPET • SPOOLER

THE MANAGER • I/O PRODUCTS

365 Main St., Milton, Ontario L9T1P7

416 878-7277

uvu ~~~;;1;~~~~;;.;~;.~~~;.;~.~~;~ 
I 118,000 .ee,ssibl, points 1640 • 100) 
I .i. eb. t,.t .ith hlgh-r,s gr.phies 

5 :fr •• , 0 0 to 639 199 
lOop" 4,1: :""II I"d logo', 
10 1·1, I :z·50: t·):pI·3, 14159: 

I supports h.rd cop y to 'pson •• -81 

30 for th·O to llpl step llpi,;_.,,~ 
40 r • Iisinlthit l 
50 •• 180'llrl,osl.lth) 
60 y • 110',lsinlblth) 
)0 If th{)O th,n 100 
80 :'0" •• y 
90 goto II. 
100 :dr .. ',y 
110 ",t th 
110 :hardll 
130 ,1050 4: end 

,o ••• nds in '0' inc lud,: 

dot " y 
,dot ',y 
test I,y ,. 

love %,Y 
dr .. " y 

lin' . I,y l to .1 ,yl 
elin' .I,yl to .1,yl 
dlin, .I,yl to .1,yl 
f, •• , . I, yl to .1,yl 
,fr •••• I,yl to .1 ,yl 
fill . I, yl to .1,yl ,I,., . I, yl to .1 ,yl 
displ "y,.1 - fo, us., 

d.f In.d sh.pes 
gsav 'f il ena.e·,B 
r.c.11 ·fil.n ••• ·,8 

SUPERGRAPHics 
128,000 ACCESSIBLE POINTS 

Features 
* 128,000 accessible points arr anged In 200 x 640 grid 
* 16K static ram supplies memory mapping of pixels on separate board 
* supported through extended Basic commands suppl led In ROM 
* uses no memory from the existing system 
* mix standard CBM text and low-res graphics with hi-res displ ays 
* easy t o design and di sp lay user defined shapes 
* normal or Inverted display mode for partial or total screen 
* switch graphic disp lay on or off - continue output in passive mode 
* save graphic Images on a disk file 
* recal I Images from d isk with option to mi x with existing display 
* supports ha r dcopy to any hi-res Epson pr Inter 
* easy to fo l low Installation instructi on Included 

CANADIAN MICRO 
DISTRIBUTORS LTD, 
365 Main St., Milton, Ontario L9T 1 P7 
416 878-7277 

DISTRIBUTORS OF: 
MUPET • DOUBLE ·MUPET • SPOOLER 
THE MANAGER' 110 PRODUCTS 
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Problems with memory cells in your computer's RAM

(where you do your programming) can sometimes be quite

subtle. It would be clear that you had a bad cell somewhere

ifyour computer responded to your question, ? FRE(l) by

saying that you had 320 bytes free before you'd even put a

program in. But what about the less obvious memory

problems'? A cell might only go strange when the cell next

to it contains a five. Or it might work fine, butfail after

a certain amount of time passes. Such subtlefailures,

fortunately relatively rare, can have you looking in vain

for a bug in your program. Mr. Scanlon presents a

sophisticated memory testing program here (in machine

language, for any computer which uses the 6502 chip,

Apple, CBMIPET, Atari, OSI. VIC). This program can

uncover some of those more subtle cellfailures.

Track Down

Those Memory

Bugs!
Leo J, Scanlon

Inverness, FL

If youjust went out and bought a new tape recorder,

a pair ofjeans, or a quart of milk, you'd find out in

short orderjust how good or bad the product is. If

the tape recorder makes a Sousa march sound like

a funeral dirge, back to the store it goes. Likewise,

the jeans will show their quality after the first

washing, and your nose knows if the milk is bad!

Unfortunately, faults in a computer memory

board may not be that evident. Certainly, you will

spot obvious defects - a crack in the board, missing

chips, and the like - but if the board is operating at

all, you'll probably need a diagnostic program to

pinpoint any specific problem. This article presents

one such program. It was developed on a Rockwell

AIM 65 microcomputer, but it can run on any

6502-based computer, provided you alter the

output routines. The general principles can, of

course, be applied to other types as well.

Besides "dead" chips, which cannot store any

data, memory boards have a variety of other po

tential problems. For example, some chips contain

one or more bits that will not accept information,

or bits that just hold the information briefly, then

lose it. Other chips will not accept certain bit patterns,

or affect other memory chips in the array. We can't

hope to write a single program that will identiiy all

possible errors, but the program given here will

isolate most errors - or at least give you enough

information to delve deeper into the problem.

The Test Algorithm

The diagnostic program in this article uses an

algorithm that was implemented for 68000-based

systems by Robert D. Grappel ("M68000 Diagnostic

Program Tests Memory," EDN, April 15, 1981, pp.

157-158). This algorithm has two main loops. The

first loop fills the tested portion of memory with

increasing bit patterns; 000000002 is written into

the first byte, 000000012 is written into the second

byte, and so on. With this done, the second loop

checks the memory contents and prints an error

message each time a mismatch is detected.

The test then repeats, each time incrementing

the contents of each byte. Thus, after 256 cycles,

each byte has held all possible values. Note that the

test is destructive; any pre-test information in the

affected RAM will be eradicated.

The program described here also allows you

to check for either hard failures or softfailures. Hard

failures are those that cause the loss of ability to

change the state of one or more bits, whereas soft

failures allow a change, but revert back to the

original state after a period of time. For soft failure

testing, the time delay between write and read/verify

has been set at one minute, arbitrarily.

Program Flowcharts

With the two tasks now defined, we can look at a

program that will do the job. Before doing so,

however, it will be helpful to investigate the overall

structure of the two loops, by looking at their

flowcharts.

Figure 1 shows the sequence of operations for

the write loop, the loop that fills the test portion of

memory with increasing bit patterns. This loop is

preceded by some necessary initialization. First, the

cycle count is set to 255. We actually want 256

cycles, but with a microprocessor that has only

eight-bit registers (and memory locations), it is

convenient to use 255, and plan ending the lest

when the cycle count has decremented past zero, to

an all-ones (hex FF) state.

Next, the start pattern - the pattern that will

be written into the first test location - is initialized

to zero. Admittedly, zero is arbitrary. Since we will

cycle through memory 256 times, each location will

eventually receive every possible bit pattern. There

fore, it really doesn't matter which value goes into

the first byte.

The microprocessor then calculates the byte

count, by taking the difference between the speci

fied end address and start address, and adding

one. This is followed by a call to a set-up subroutine,

which sets the "base address" equal to the starting

address, fetches the start pattern and sets a byte

index equal to zero. (The use of the terms base

address and index here show that we plan to use
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Figure 1: Initialization and Write Sequences

Stan

Cycle count

' = 255

Start pattern = 0

Byte count = End address

Start address + 1

SETUP

(Initialize base

address, pattern

and index)

Write pattern into

next bvtc

Bvle count = Bvtc count- 1

Bast- address = Base address + 25*i

one of the 6502*s indexed addressing modes. These

modes calculate an effective address by adding the
contents of an index register - X or Y - to an abso

lute or indirect base address.)

At this point, the microprocessor enters the

actual write loop. It starts by writing a pattern into

memory, decrementing the byte count, then checking

whether test memory has been entirely filled with

test patterns (byte count = 0). When the byte count

is zero, the microprocessor branches to the read/

verify loop, at either its soft error test or hard

error test entry point; path A or path B, respec

tively. Otherwise, pattern and index are incre

mented, in preparation for writing to the next byte.

When the index has been incremented past

hex FF, and reaches zero, a new base address is

calculated, by adding 256 to the existing base ad

dress. Again, this is necessary because our index

registers are only eight bits wide. A nonzero index

causes the microprocessor to loop back to write the

next pattern into memory. This concludes our

discussion of the write loop.

As expected, the sequence of the read/verify

loop (Figure 2) is very similar to that of the write
loop. However, the read/verify loop has two separ

ate entry points, one for soft error testing (in which

the loop is preceded by a one-minute time delay),

and the other for hard error testing. The read/

verify loop begins with a call to the SETUP subrou

tine, to fetch the starting test pattern and reinitialize

the base address and index.

With this initialization completed, the byte-by-

byte comparisons begin. This consists of comparing

the contents of each memory location against the
test pattern that was written into it. If a mismatch is

detected, the microprocessor calls an error subrou
tine, to print out the pertinent information - bad

address, expected pattern and the pattern read.

The rest of the read/verify loop is identical to the

bottom of the write loop, except that when all

locations have been read, the read/verify loop

increments the start pattern and checks for end-of-
test (cycle count less than zero). If further testing is

necessary, the microprocessor branches back to the

beginning of the write loop.

The Diagnostic 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 initialization and write

sequence, the portion of the program that was

flowcharted in Figure 1. Note that before executing

the program, three parameters must be stored in

zero page:

1. Store the starting address in locations 00 and

01, with the low byte in 00.

2, Store the ending address in locations 02 and

03, with the low byte in 02.

3. Select soft error testing or hard error testing

by storing a value of 00 or 01, respectively, in
location 04.
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Figure 2: Read/Verify Sequence
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Besides these five locations, the program uses

11 other zero page locations, as working storage.

These include three parameters that have already

been discussed - byte count (BCOUNT), starting

address (STARTP) and base address (BADDR) -

and four additional parameters which have yet to

be discussed. Of these four, the working byte count

(WCOUNT) is a byte count that gels decremented

during each cycle. In fact, WCOUNT gels decre

mented twice during each cycle - once during a

cycle through the write loop, then (alter being

reloaded with the byte count, BCOUNT) once

again during the subsequent cycle through the

read/verify loop.

The parameter SPAT is a save location for the

test pattern. During the read/verily and write

loops, the test pattern is held into the accumulator;

SPAT saves the pattern while the accumulator is

being used for other operations. The last two pa

rameters, PADDR and ROTLOC, are used to hold

information that gets printed out ifan error occurs.

Specifically, PADDR holds the effective address of

the error location and ROTLOC holds the "should

be" pattern and the "is" pattern (i.e., the expected

pattern and the actual pattern).

Next come equates that reference three sub

routines in the AIM 65 monitor: NUMA prints the

contents of the accumulator, as two ASCII charac-

Byte count = Bvte count- 1

Start pattern =

Start pattern + I

Cycle count =

Cycle count - 1

Yes

End

Base address = Base address + 256
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arrangement. Allowing you to search
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cross references between files in order to

gain the facts you require.

A highly sophisticated word

processing program allows you to

generate letters, documents and reports.

Letting secretaries get on with the more
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And a fully comprehensive

calculator means you can handle all the

numberpunching you're ever likely to

do in a business situation. Leaving the

accounts department to concentrate on more

profitable things.

But that's not all by any means.

Silicon Office also has a special

programmability feature which means you or your

dealer can expand and tailor the Silicon Office

program to your business.

When Silicon Office is used in an everyday

business situation, certain command sequences are

inevitably repeated. By writing short, very simple

programs which are entered into the computer's

memory, Silicon Office can perform the necessary

tasks, automatically.

And last, but by no means least is an optional

communications facility.

It doesn't take much imagination to see the

potential of Silicon Office in virtually any line of

business.

So to get a better grasp, send away for our

brochure. It'll only cost you a stamp. And it could save

you a fortune. Or talk to your

local Commodore dealer who

has all the facts at his

fingertips.

You'll soon see how

you're much better off with
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~ Send to: The Bristol Software Factory, c/o Associated Marketing Systems Inc., 
~ 55 Central Drive, Farmingdale, New York NY 11735 I 
---------------.1 
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Program 1: Source Code for Initialization and Write

Sequences

HUE ASSEMBLER REY 2.2

LINE*

01-0010

01-0020

01-0030

01-0040

01-0050

01-0060

01-0070

01-0080

01-0100

01-0120

01-0130

01-0140

01-0150

01-0170

01-0190

01-0200

01-0210

01-0220

01-0230

01-0240

01-0250

01-0270

01-0290

01-0300

01-0310

01-0330

01-0350

01-0360

01-0370

01-0380

01-03V0

01-0400

01-0410

01-0420

01-0430

01-0440

01-0450

01-0460

01-0470

oi-o4ao

01-0490

01-0510

01-0530

01-0540

01-0550

01-0560

01-0570

01-0580

01-0590

01-0600

01-0610

01-0620

01-0630

01-0640

01-0650

01-0660

01-0670

ADDR

2000

2000

2000

2000

£000

2000

2000

2000

2000

2000

0000

0002

0004

0005

0005

0007

0009

000A

OOOC

000D

000F

0010

0010

0010

0010

0010

0010

0200

0202

0204

0206

0207

0209

020B

020D

020F

0211

0213

0215

0217

0219

021C

021 c:

021E

0220

0221

0223

0225

0227

0229

022B

022D

022F

0231

0233

0235

0237

OBJECT

A2

A9

85

38

A5

E5

85

A5

E5

85

E6

DO

E6

20

91

85

3G

A5

E9

85

A5

E?

85

DO

C5

do

CS

DO

FO

FF

00

09

02

00

05

03

01

06

05

02

06

8C 02

OA

oc

07

01

07

08

00

08

OA

07

06

04

23

OC

LABEL SOURCE

i THIS PROGRAM TESTS MEMORY FOR BOTH HARD AND

i SOFT ERRORS.

', BEFORE EXECUTING* STORE THE FOLLOUING

? PARAMETERS IN MEMORY:

f LOCS. 00 AND 01 ■ STARTING ADDRESS

i LOCS. 02 AND 03 = ENDING ADDRESS

9 LOC. 04 m HARM ERROR (01) OR SOFT ERROR (00)

i THE PROGRAM RETURNS TO THE MONITOR WHEN DONE.

i USER-SUPPLIED PARAMETERS

*=0

START *=* + 2

END *=*+2

HARD *=*+!

STARTING ADDR

ENDING ADDR

HARD/SOFT ERROR TEST SELECT

i EQUATES FOR WORKING STORAGE IN ZERO PAGE

BCOUNT *=*+2

WCOUNT * = *+2

STARTP *=* + l

BADDR *=*+2

SPAT *=*+l

PADDR *=*+2

ROTLOC *=*+!

BYTE COUNT

WORKING BYTE COUNT

STARTING PATTERN

BASE ADDRESS

PATTERN IS SAWED HERE

ERROR BYTE ADDRESS

WORKING BYTE FOR PRINT ROUTINE

AIM 65 MONITOR SUBROUTIINES

NUMA =*EA46 i

OUTPRI =*F000 i

CRLOW =*EA13 i

J INITIALIZATION SEQUENCE

INIT

MLOOP

WRITE

*=*200

LDX

LDA

STA

SEC

LDA

SBC

STA

LDA

SBC

STA

INC

BNE

INC

JSR

*255

to

STARTP

END

START

bCOLJNT

END+1

START+1

BCOUNT+1

BCOUNT

MLOOP

BCOUNT+1

SETUP

SEQUENCE

STA

STA

SEC

LDA

SBC

STA

LDA

SBC

STA

BNE

CMP

BNE

CMP

BNE

BEG

(BADDR)»Y

SPAT

WCOUNT

#1

WCOUNT

UCOUNT+1

to

UCOUNT+1

INCP

UCOUNT

INCP

HARD

READH

READS

PRINT At AS TWO ASCII CHARS.

OUTPUT A TO PRINT BUFFER

RESET DISPLAY % PRINTER

CYCLE COUNT = 255

STARTING PATTERN = 0

BYTE COUNT = END ADDR

START ADDR. + 1

f INITIALIZE COUNT, ADDR.. INDEX

i WRITE PATTERN INTO NEXT BYTE

i AND SAYE PATTERN

i DECREMENT BYTE COUNT

f BYTE COUNT = 0?

YES. GO READ/VERIFY

40 COMPUTIEI 

Program 1: Source Code for Initialization and Write 
Sequences 

HDE ASSEMBLER REV 2.2 

LINE. ADDR OBJECT 

01-0010 2000 
01-0020 2000 
01-0030 2000 
01-0040 2000 
01-0050 .2000 
01-0060 2000 
01-0070 2000 
01-0080 2000 

01-0100 2000 

01-0120 2000 
01-0130 0000 
01-0140 0002 
01-0150 0004 

01-0170 0005 

01-0190 0005 
01-0200 0007 
01-0210 0009 
01-0220 OOOA 
01-0230 OOOC 
01-0240 0000 
01-0250 OOOF 

01-0270 0010 

01-0290 0010 
01-0300 0010 
01-0310 0010 

01 -0330 0010 

01-0350 0010 
01-0360 0200 A2 FF 
01-0370 0202 A9 00 
01-03BO 0204 85 09 
01-0390 0206 38 
0 1-0 400 0207 AS 02 
01-0410 0209 E5 00 
01-0420 020B 85 05 
01-0430 0200 AS 03 
01-0440 O:~OF E5 01 
01-0450 0211 85 00 
01-0460 0213 E6 05 
01-0470 0215 DO 02 
01-04BO 0217 E6 06 
01-0490 0219 20 8C 02 
01-0510 021C 

01-0530 021C 91 OA 
01 - 0540 021E 85 OC 
01-055 0 0220 38 
01-0560 0221 AS 07 
01-0570 0223 E9 Ol. 
01-0580 0225 85 07 
01-05(.70 0227 AS 08 
01-0600 0229 E9 00 
01-0610 022B 85 08 
01-0620 022D DO OA 
01-0630 022F C5 07 
01-0640 0231 DO 06 
0 1-0650 0233 C~ 04 
01-0660 0235 DO 23 
01-0670 0237 FO OC 

LABE L SOURCE 

THIS PROGRAM TESTS MEMORY FOR BOTH HARD AND 
SOFT ERRORS. 
BEFORE EXECUTING. STORE THE FOLLOWING 
PARAMETERS IN MEMORY: 

LOCS. 00 AND 01 = STARTING ADDRESS 
LOC S . 0 2 AND 03 = ENDING ADDRESS 
LOC. 04 = HARO ERROR (Ol.) OR · SO FT ERROR (00) 

THE PROGRAM RE TURN S TO THE MONITOR WHEN DONE. 

USER-SUPPLIED PARAMETERS 

STARTING ADDR 
ENDING ADDR 

START 
END 
HARD 

*=0 
*=*+2 
*=*+2 
*=*+1 HARD/SOFT ERROR TEST SELECT 

; EOUATES FOR WORKING STORAGE IN ZERO PAGE 

BCOUNT 
WCOUNT 
STARTP 
BADDR 
SPAT 
PADDR 
ROTLOC 

*=H2 
*=*+2 
*=*+1 
*=H2 
*=*+1 
*=*+2 
*=*+1 

BYTE COUNT 
WORKING BY TE COUNT 
STARTING PATTERN 
BASE ADDRESS 
PATTERN IS SAVED HERE 
ERROR BYTE ADDRESS 
WORKING BYTE FOR PRINT ROUTINE 

; AIM 65 MONITOR SUBROUTIINES 

NUMA 
OUTPRI 
CRLOW 

=$EA46 
=$FOOO 
=lEA13 

INITIALIZATION SEQUENCE 

*=$200 
INIT LDX t255 

LDA to 
STA STARTP 
SEC 
LDA END 
sec START 
STA BCOUNT 
LOA ENDt! 
SBC START+l 
STA £< COUNT+1 
INC BCOUNT 
BNE MLOOF' 
INC BCOUNT+ l 

MLOOP JSR SETUP 
; WRITE SE~UENCE 

WRITE STA (BA[lDR) , Y 
STA SPAT 
SEC 
LIlA WCOUNT 
SBC t1 
STA WCOUNT 
LDA WCOUNT+l 
SBC to 
STA WCOUNT+l 
BNE INCP 
CMP WCOUNT 
BN£ INCP 
CMF' HARD 
BNE READH 
BEQ READS 

PRINT A. AS TWO ASCII CHARS. 
OUTPUT A TO PRINT BUFFER 
RESET DISPLAY & PRINTER 

CYCLE COUNT = 255 
STARTING PATTERN 0 

BYTE COUNT = END ADDR. 
START ADDR. + 1 

INITIALIZE COUNT. A[lDR. INDEX 

WRITE PATTERN INTO NEXT 
AND SAVE PATTERN 

DECREMENT BYTE COUNT 

BYTE COUNT 07 

YES. GO READ/VERIFY 

BYTE 
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ROCKWELL Microcomputers from Excert, Inc.

THE AIM 65/40

Single Board or Smorgasbord

n^A

•ss-vS

A full size terminal style keyboard w/8 special

function keys

A smart, 40 character display with its own

microprocessor

A 40 column printer w/text and graphic output

Up to 64K of on-board RAM and ROM

On-board interfaces include RS232, dual audio

cassette and 2 user I/O R6522 devices

Firmware includes interactive monitor and text

editor w/options of Assembler, BASIC, FORTH

and PL/65

THE AIM 65

Take-Out Order

A full size terminal style keyboard w/3 special

function keys

A 20 character display

A 20 column printer w/text and graphic output

capability

Up to 4K RAM and 20K ROM on-board

On-board interfaces include 20MA TTY, dual

audio cassette and 1 user I/O R6522 device

Firmware includes interactive monitor and text

editor w/options of Assembler, BASIC, FORTH,

PASCAL, & PL/65

And if the above isn't enough,

Try the RM65 — a product line filled with embellishments including:

32K DRAM Board

CRT Controller

Floppy Disk Controller

PROM Programmer

ACIA Board

!EEE-488Board

CPU/SBC Board

4-16 Slot Card Cages

Prototype cards

Adaptor Buffer Modules

General Purpose I/O Board

PROM/ROM Board

NEW LOWER PRICES AND A CASH DISCOUNT* TO BOOT!

A65/40-16(16KRAM) $1225

A65/40-32 (32K RAM) $1295

A65/40-A (Assembler) . $ 85

A65/40-B (BASIC) $ 65

Mail Order to:

A65-1 (1K RAM) $420

A65-4 (4K RAM) $445

A65-4B (4K RAM w/BASIC) $495

A65-PS (PASCAL) $100

A65-F (FORTH) $ 65

A65-A (Assembler) $ 35

Educational Computer Division

EXCERTINCORPORATED

SALES

SERVICE

INSTALLATION

CONSULTING

P.O Box 8600

White Bear Lake, MN 55110

(612)426-4114

Higher quantities quoted upon request, COD's accepted,

shipping will be added. "Deduct 5% cash discount on

prepaid orders. Minnesota residents add 5% sales tax.

Prices subject to change without notice.

ROCKWELL Microcomputers from Excert, Inc. 

THE AIM 65140 
Single Board or Smorgasbord 

• A full size lerminal style keyboard w/8 special 
function keys 

• A smart. 40 character display with its own 
microprocessor 

• A 40 column printer wltext and graphic output 

• Up to 64K of on-board RAM and ROM 
• On-board interfaces include RS232, dual audio 

cassette and 2 user 1/0 R6522 devices 

• Firmware includes interact ive monitor and text 
editor wi options of Assembler, BASIC, FORTH 
and PLl65 

• A full size terminal style keyboard w/3 special 
function keys 

• A 20 character display 

• A 20 column printer wit ext and graphic output 
capabi li ty 

• Up to 4K RAM and 20K ROM on-board 
• On-board interfaces include 20MA nY, dual 

audio cassette and 1 user 1/0 R6522 device 

• Firmware includes interactive monitor and text 
editor wloptions of Assembler, BASIC, FORTH, 
PASCAL, & PLl65 

And if the above isn't enough, 
Try the RM65 - a product line filled with embellishments including: 

32K DRAM Board 
CRT Controller 
Floppy Disk Controller 
PROM Programmer 

ACIA Board 
IEEE-488Board 
CPUISBC Board 

Prototype cards 
Adaptor Buffer Modules 
General Purpose 1/0 Board 
PROMIROM Board 4-16 Slot Card Cages 

NEW LOWER PRICES AND A CASH DISCOUNT" TO BOOT! 

A65/40-16 (16K RAM) , "'" ,$1225 
A65/40-32 (32K RAM) , , , , , , , , , , , , , , , , , , , , , , ,$1295 
A65/40-A (Assembler) , , , ,$ 85 
A65/40-B (BASIC) , , , , , , , , , , , , , , , , ,$ 65 

Mai l Order to: 

Educ tional Computer Division 
£~CERTINCORPORATED 

• SALE$. 
• SERVICE 
• INSTALLATION 
• CONSULTING 

P,O Box 8600 
Wh ite Bear Lake, MN 55 11 0 

(612) 426-4114 

A65-1 (1 K RAM) , , , , , , , , , , , ,$420 
A65-4 (4K RAM) , , , , , , , , , , _ , , , , ,$445 
A65-4B (4K RAM wIBASIC) """""',"""" $495 
A65-PS (PASCAL) , ' , , , , , , , , , , , , , , , , , , , , , , , , , ,$100 
A65-F (FORTH) , , , , , , _ ' , ,$ 65 
A65-A (Assembler) , , , , , ___ , _ , , , , , , , , , ,$ 35 

Higher quantit ies quoted upon request, COD's accepted, 
shipping will be added, ·Deduct 5% cash discount on 
prepaid orders, Minnesota residents add 5% sales tax, 
Prices subject to change without notice, 
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LINE*

01-0680

01-0690

01-0700

01-0710

01-0720

01-0730

01-0740

ADDR

0239

023B

023C

02 3 E

023F

0241

0243

OBJECT

A5

18

69

ce

DO

E6

DO

OC

01

DP

OB

P7

LABEL SOURCE

INCP LDA SPAT

CLC

ADC *l

INY

BNE WRITE

INC BADDR+1

BNE WRITE

NO. GET PATTERN

AND INCREMENT IT

INCREMENT INDEX

INDEX = 0?

YES. ADD 256 TO BASE ADDRESS

AND 60 WRITE TO NEXT BYTE

ters; OL'TPRI sends one character to the print

buffer; CRLOW initializes the display and printer

to their "start" positions.

The rest of Program 1 shows the source code

For the initialization sequence and the write loop.

The programming is straightforward, so you should

have no problem following it if you studied the

flowchart in Figure 1. Note that the write loop is

terminated when the byte count has been decre

mented to zero. At that time, we interrogate the

contents of the user-specified parameter HARD

(location $04), and branch to the read/verify se

quence, ai either READS (if HARD contains zero)

or READH (if HARD contains a nonzero value).

The read/verify sequence, shown in Program

2, also follows its earlier flowchart (Figure 2). and

Program 2: Source Code for Read/Verify Sequence

LINE* ADDR OBJECT LABEL SOURCE

01-0760

01-0770

01-0790

01-0800

O1-0B10

01-0820

01-0830

01-0840

01-0850

01-0860

01-0870

01-08(30

01-0890

01-0900

01-0910

01-0920

01-0930

01-0940

01-0950

01-0960

01-0970

01-0980

01-0990

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

0245

0245

0245

0246

0247

0247

0249

024B

024D

024E

0250

0251

0253

0254

0256

0258

0259

025A

025A

025D

025F

0261

0263

0266

0267

0269

026B

026D

026F

0271

0273

0275

0277

0279

027B

027D

027E

0280

0282

02B4

0286

0287

0289

028B

8A

48

A9

A2

A0

CA

DO

88

DO

38

E9

DO

68

AA

20

Dl

85

FO

20

38

A5

E9

85

A5

E9

85

DO

C5

FO

A5

69

CB

DO

E6

DO

E6

CA

EO

DO

00

CB

A5

EA

FD

FA

01

Fl

BC 02

OA

OC

03

Al 02

07

01

07

08

00

08

04

07

OB

OC

01

DD

OB

D9

09

FF

8E

i READ/VERIFY SERUENCE.

i ERROR

READS

J WAIT

DELAY1

D300

UAIT

f ENTER

READH

COMP

DECBC

INCP1

DECCC

TESTING

TXA

PHA

ONE

LDA

LUX

LDY

DEX

BNE

DEY

BNE

SEC

SBC

BNE

PLA

TAX

P

MINUTE BEFORE

#200 9

**A5 i

#*EA

UAIT 9

UAIT f

i

*1

D300 r

i

HERE FOR HARD ERR

JSR

CMP

STA

BEG

JSR

SEC

LDA

SBC

STA

LDA

SBC

STA

BNE

CMP

BEQ

LDA

ADC

INY

BNE

INC

BNE

INC

DEX

CPX

BNE

BRK

SETUP 9

<BADDR)»Y *

SPAT

DECBC

ERROR 9

i

UCOUNT

♦ 1

UiCOUNT

WCOUNT+1

*0

WCOUNT+1

INCP1 *

WCOUNT

DECCC

SPAT t

#1 i

COMP i

BADDR+1 i

COMP r

STARTP r

*$FF i

MLODP

i

ENTER HERE FOR SOFT

SAVE X (CYCLE COUNT) ON STACK

EXECUTION COUNT = 200

LOAD X AND Y FOR A 300 MS.

LOOP UNTIL X =» 0

LOOP UNTIL Y = 0

DECREMENT TIMING BYTE

LOOP UNTIL A - 0

RESTORE CYCLE COUNT

-. ROR TESTING

REINITIALIZE PARAMETERS

BYTE = TEST PATTERN?

DELAY

NO.

YES

PRINT ERROR MESSAGE

DECREMENT BYTE COUNT

BYTE COUNT ■ 0?

NO. GET PATTERN

AND INCREMENT IT

INCREMENT INDEX. TOO

INDEX ■ 0?

YES. ADD 256 TO BASE ADDRESS

AND 60 COMPARE NEXT BYTE

INCREMENT START PATTERN

DECREMENT CYCLE COUNT

COUNT CYCLE NEGATIVE?

YES. RETURN TO MONITOR

' 2 COMPUTEJ April. 1Q82.lssue 23 

LINEt AD DR OBJECT LABEL SOURCE 

01-0680 0239 A5 OC INCP LDA SPAT 
0 1- 0690 023B 18 CLC 
0 1-0700 023C 69 01 ADC t1 
0 1-0710 023E C8 IHY 
0 1-0720 023F DO DB BNE WRITE 
0 1-0730 0241 E6 OB INC BADDRtl 
01-0740 0243 DO D7 BNE WRITE 

te rs; OUTPR I sends one cha raCle r LO the prim 
bull e r ; CRLOW ini tia li zes the display a nd primer 
to th e ir "start" pos itions. 

The rest of Prog ram I shows th e source code 
for the initiali zat ion sequence and tht: wri le loop. 
The programming is stra iglllforwa rd . so yo u shou ld 
have no problem following it if YOli studied the 
nowcha rt in Figure I. Note thaI the write loop is 

Program 2: Source Code for ReadNerify Sequence 

LINEt ADDR OBJECT LABEL SOURCE 

NO. GET PATTERN 
AND INCREMENT IT 

INCREMENT INDEX 
INDEX = 01 

YES. ADD 256 TO BASE ADDRESS 
AND GO WRITE TO NEXT BYTE 

te rminated wh e n the byte count has bee ll decre­
m ented to ze ro . At that lim e , we interroga te th e 
contents of the user-speci lied pa rameter HARD 
(locatio n S()4 ). and branch LO the read/ve ri fy se­
que nce. al e ithe r READS (if HARD conta ins ze ro) 
o r READH (if HARD contains a nOll ze ro \'a lue). 

T he read/verify sequence. shown in Program 
2, a lso follows its ea r lie r fl owchart (Figure 2). a nd 

0 1-0760 0245 
01-0770 0245 

; RE AD / VERIFY SEOUENCE. ENTER HERE FOR SOFT 
; ERROR TESTING 

01-0790 
0 1-0800 
01-0810 
01-0820 
01-0830 
01-0840 
0 1-0850 
01-0860 
0 1-08 70 
01-0880 
()1 - 0890 
01-0900 
01-0910 
0 1-0920 
01-0930 
0 1-0940 
01-09'50 
0 1- 0960 
01-0970 
0 1-0980 
01-0990 
01-1000 
01-1010 
01-1020 
0 1-1030 
01-1040 
01 -1050 
01-1060 
0 1-1070 
0 1-1080 
01-1090 
0 1-1100 
0 1- 111 0 
0 1-11 20 
0 1- 1130 
01- 1140 
01- 11 50 
01 -1160 
01-11 70 
01-1180 
01-1190 
01-1200 

0245 
0246 
0247 
0247 
0249 
02 4B 
024D 
024E 
0250 
0251 
0253 
0254 
0256 
0258 
0259 
025A 
025A 
025D 
025F 
0261 
0263 
0266 
0267 
026 9 
026B 
026D 
026F 
0271 
0 273 
0275 
0277 
0279 
0:278 
027D 
027E 
0280 
0282 
0284 
0286 
0287 
0289 
0288 

8A 
48 

A9 C8 
A2 A5 
AO EA 
CA 
DO FD 
88 
DO FA 
38 
E9 01 
DO Fl 
68 
AA 

20 8C 02 
Dl OA 
85 OC 
FO 03 
2 0 Al 0 2 
38 
A5 07 
E9 01 
85 07 
A5 08 
E9 00 
85 08 
DO 04 
C5 07 
FO OB 
A5 OC 
69 01 
C8 
DO DD 
E6 OB 
DO 09 
E6 09 
CA 
EO FF 
DO 8E 
00 

READS TXA ; SAVE X (CYCLE COUNT) ON STACK 

; WArT 
DELAY1 
D300 

PHA 
ONE 
LOA 
LOX 

MINUTE 
t200 
HA5 
UEA 

BEFORE BEG I NNING TO ~EAD 
EXECUTION COUNT = 200 
LOAD X AND Y FOR A 300 MS. ['ELAY 

WAIT 
LDY 
DEX 
BNE WAIT 
DEY 
BNE WAIT 
SEC 
SBC t1 
BNE D300 
PLA 
TAX 

ENTER HERE FOR HARD 
REAOH JSR SETUP 
COMP CMP (BADDR),Y 

STA SPAT 
BEO DECBC 
J SR ERROR 

DECBC SEC 
LOA 
sec 
STA 
LOA 
sec 
STA 
BNE 
CHP 
BEO 

INCPl LDA 
ADC 
INY 
BNE 
INC 
BNE 

DECCC INC 
DEX 

WCOUNT 
tl 
WCOUNT 
WCOUNTtl 
to 
WCOUHT+l 
INCPl 
WCOUNT 
DECCC 
SPAT 
tl 

COMP 
BADDR+l 
COMP 
STARTP 

CPX HFF 
BNE MLOOP 
BRK 

LOOP UNTIL X • 0 

LOOP UNTIL Y = 0 
DECREMENT TI MING BYTE 

LOOP UNTIL A • 0 

RESTORE CYCLE COUNT 
ERROR TESTING 

REINITIALIZE PARAMETERS 
BYTE = TE ST PATTERN1 

NO. PRINT ERROR MESSAGE 
YES. DECREMENT BYTE COUNT 

BYTE COUNT = 01 

NO. GET PATTERN 
AND INCREMENT [T 

INCRE MENT INDE X, TOO 
INDE X = 01 

YES . ADD 256 TO BASE ADDRESS 
AND GO COMPARE NEXT BYTE 

INCREMENT START PATTERN 
DECRE MEN T CYCLE COUNT 
COUNT CYCLE NEGATI VE1 

YES. RETURN TO MONITOR 



DOS FOR AIM-65: '499:

COMPLETE !
INSTANT EASY ACCESS TO YOUR AIM-65 PROGRAMS!

MANIPULATE OBJECT FILES AT THE TOUCH OF A KEY.

NEW BYTE-DOS DISC OPERATING SYSTEM.

153K BYTES ON-LINE. INEXPENSIVELY!

00

BYTE-DOS COMMANDS

FORMAT - Prepares New Disc

BAD SECTOR SCAN - OC's Disc

DUMP - RAM File to Disc

LOAD - Disc File to Ram

LIST-Prints Disc File Names

ERASE ■ Eliminate a File

UNERASE -File Recovery

RENAME - Rename a File

COPY - Copy 1 File

TRANSFER - Copy Complete Disc

KOMPRESS - Optimizes Disc Space

AND MORE!

IT'S EASY AND FUN TO USE!

BYTE MICROSYSTEMS
CORPORATION

1477 ELKA AVENUE, SAN JOSE, CA 95129 406/446/0559

master charge

SEND ME THE FULL STORY!

I Name.

• BYTE-DOS OPERATES WITH THE AIM-65 MONITOR
BASIC, ASSEMBLER, EDITOR, PL/65 AND FORTH.
ACCESS IS THROUGH PROGRAM I/O AND F1-F3 KEYS
BYTE-DOS SUPPORTS ONE OR TWO 5%" OR 8"
FLOPPYS!

• BYTE-DOS $499 SYSTEM INCLUDES DISC CON
TROLLER CARD, TEAC FD-50A DISC DRIVE (153K
FORMATTED BYTES), BYTE-DOS SOFTWARE SYSTEM
CABLES, CONNECTORS, MANUALS. COMPLETE! JUST
PLUG IT TOGETHER AND USE!

AIM-65 is a trademark of Rockwell International

- Company.

- Address—

City State Zip.

Telephone
D home

D work

I own an AIM-65.

□ I'm thinking of buying an AIM-65.

□ Send full BYTE-DOS Data.

DOS FOR AIM-6S: $499~O 
COMPLETE I 

INSTANT EASY ACCESS TO YOUR AIM-65 PROGRAMS! 

MANIPULATE OBJECT FILES AT THE TOUCH OF A KEY. 

NEW BYTE-DOS DISC OPERATING SYSTEM. 

153K BYTES ON-LINE. INEXPENSIVELY! 

BYTE-DOS COMMANDS 

• FORMAT - Prepares New Disc 

• BAD SECTOR SCAN - ac's Disc 

• DUMP - RAM File to Disc 

• LOAD - Disc File to Ram 

• LIST - Prints Disc File Names 

• ERASE - Eliminate a File 

• UNERASE - File Recovery 

• RENAME - Rename a File 

• COpy - Copy 1 File 

• TRANSFER - Copy Complete Disc 

• KOMPRESS - Optimizes Disc Space 

AND MORE! 

IT'S EAS Y AND FUN TO USE! 

BYTE MICROSYSTEMS 
CORPORA ON 

1477 ElKA AVENUE, SAN JOSE, CA 95129 408/446/ 0559 

• BYTE-DOS OPERA TES WITH THE AIM-65 MONITOR 
BASIC, ASSEMBLER, EDITOR, PL/65 AND FORTH. ' 
ACCESS IS THROUGH PROGRAM I /O AND FI-F3 KEYS. 
BYTE-DOS SUPPORTS ONE OR TWO 5%" OR 8" 
FLOPPYS! 

• BYTE-DOS $499 SYSTEM INCLUDES DISC CON­
TROLLER CA RD, TEAC FD-50A DISC DRIVE (153K 
FORMA TTED BYTES), BYTE-DOS SOFTWARE SYSTEM 
CABLES, CONNECTORS, MANUA LS. COMPLETE! JUST' 
PLUG IT TOGETHER AND USE! 

AIM-65 is a trademark of Rockwell International 

SEND ME THE FULL STORY! 

: Name ____________________ __ 

: Company __________________ __ 

: Address __________________ _ 

: City _____ State __ Zip ___ _ 

o hom e 
o work : Telephone __________ _ 

: D I own an AIM-65. 

: D I 'm thinking of buying an A IM-65. 

: D Send full BYTE-DOS Data. 
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needs no additional description. However, you

may be interested in the one-minute time delay

routine that gets executed if you are testing for soft

errors. This routine, DF.LAY1, generates the one-

minute delay by executing a 300-millisecond delay

routine (1)300) 200 times! Readers who are inter

ested in the details of this and other delay routines

an- referred to my book 6502 Soft-ware Design

(Howard W. Sams & Co., 1980). Because the D300

uses the \ Register - which holds our program's

cycle counl — the contents of that register must be

saved on the stack while the time delay is being

generated.

The final program. Program X shows the

source code For the set-up subroutine (SETUP),

followed by the error printout subroutine (ER

ROR). As was mentioned previously, if the read/

verify sequence reads a pattern that does not match

the expected pattern, the error subroutine prints

out three items of information: the address of the

offending location, the expected pattern (the "S/B"

pattern) and the pattern that is actually read (the

"IS" pattern). As an aid to identifying faulty hits

within a memory location, the S/B and IS patterns

are printed in a binary representation. To do this,

ERROR calls a second subroutine (BINARY) that

left-rotates the contents of a working zero-page

location, ROTLOC, eight times. Alter each rotate

operation, BINARY outputs an ASCI 1 I or ASCII

0 to the printer.

Figure 3 shows the kind of listing that the

ERROR-subroutine produces. To generate this

listing on my AIM (if), I selected three locations

within the monitor ROM - LOCATIONS $E000,

$E00I, and $E002 — knowing that a read/verify test

on ROM will always fail. As you can see, the printout

has been retyped for publication, because (lie AIM

(i5 printer output does not reproduce very well.

Program 3: Source Code for Set-Up and Error

Subroutines

LINE*

01-1230

01-1250

01-1260

01-1270

01-1290

01-1300

01-1310

01-1320

01-1330

01-1340

01-1350

01-1360

01-1370

01-1380

01-13V0

01-1410

01-1420

01-1430

01-1440

01-1460

01-1470

01-1480

01-1490

01-1500

01-1510

01-1520

01-1530

01-1540

01-1550

01-1560

01-1570

01-15B0

01-1590

01-1600

01-1610

01-1620

01-1630

OBJECT LABEL SOURCE PAGE 0004

028C

028C

028C

028C

028C

028E

0290

0292

0294

0296

0298

029A

029C

029E

02A0

02A1

02A1

02A1

02A1

02A1

02A2

02A3

02A4

02A6

02A8

02AA

02AC

02AE

02B1

02B3

02B6

02B9

02BA

02BC

02BE

02C0

02C3

AS 05

85 07

A5 06

85 08

A5 00

85 OA

A5 01

85 0B

A5 09

A0 00

60

98

48

18

65 0A

85 0D

A9 00

65 0B

85 OF

20 13 EA

A0 00

B9 0B 03

20 00 F0

C8

CO 07

DO F5

A5 0E

20 46 EA

A5 0D

i THIS SUBROUTINE TRANSFERS THE BYTE COUNT TO

f THE WORKING BYTE C:OUNTf SETS BASE ADDR =

» START ADDRr FETCHES THE PATTERNr AND SETS INDEX = 0

SETUP LMA BCOUNT

STA WCOUNT

LDA BCOUNT+1

STA UCOUNT+1

LDA START

STA BADDR

LDA START+1

STA BADDR+1

LDA STARTP

LDY #0

RTS

i INITIALIZE WORKING BYTE COUNT

i TO BEGIN* BASE ADDR = START ADPR

» INITIALIZE PATTERN

i INDEX = 0

PRINT ERROR INFORMATION

BAD ADDRESS (HEX)

S/B PATTERN (BINARY)

IS PATTERN (BINARY)

ERROR TYA

PHA

CLC

ADC

STA

LDA

ADC

STA

JSR

LDY

L00P1 LDA

JSR

INY

CPY

BNE

LDA

JSR

LDA

i SAVE Y ON STACK

? CALCULATE PRINT ADDRESS

BADDR

PADDR

to

BADDR+1

PADDR+1

CRLOU

#0

LINElrY

OUTPRI

#7

L00P1

PADDR+1

NUMA

PADDR

i RESET DISPLAY AND PRINTER

i PRINT LOC LINE
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need s 11 0 additiona l description. However. YO LI 

ma y be interested in th e one-minute lime dela y 
rout i lI e thal gels executed i f YO LI a rc les t in g fo r soft 
erro rs. T his routine. DELAY I, g'c ll c ral cs the o ne­
minu le dela), by execu ling a gOO- miliiseco lld d cla y 
roll I ill e (D300) 200 limcs' Rcaders who a rc illl e r­
eSled ill Ihe d e l ai ls oflhis and othcr delay roulines 
arc re fe rred 10 Ill )' hook 65U2 Sojiwarr D,j S;gll 
( II OW" rd W. Sa ms Ii.: Co .. I !JHO). Ikcause lit e D'IOO 
lI ses lit e X Registe r - wh ich ho lds o llr progTal11 's 
(\'(.: Ic (()LI lli - th e ( onl e llls of I hat regisler IIll1 S! be 
S;I\T c! ol1lhc stac k \\' hil e the t ime de'lay is bei ll g 
ge ll e r ' ll ed . 

Tile li ll a l p r ogT<llll. Progralll 3. shows th e 
source cod e fo r lit e SCl-up subrouline (S I::T U I'), 
followed I,,' lhc c rror primoul subrouline (I::R­
ROR). As was me nlio ncd pre \·iously. if th e readl 
\T rifr seq uence reads a paLlc rll I hal. does not m cHeh 
Lh e expeLled patt e rn. I.h e error subroutine prillls 

Program 3 : Source Code for Set-Up and Error 
Subroutines 

LINE. ADDR OBJECT LABEL SOURCE 

01-1230 02BC 

out three items of informatio n : t he address of the 
o ffending localion, the ex pected pallcrn (lhe "SIB"' 
pallc rn) a nd the pallcrn lhal is acw all y read (the 
" IS" pa uern). As an a id lO ide lltifying fault y bils 
within a nH.! I1l{)r~' loca tioll. th e SI B a nd IS patterns 
arc prillted in a b ina r y repn;sc llt <Ltioll. To d o thi s. 
ER ROR ca lls a seco nd su brouli nc (1311'\ A R Y) I ha t 
left-ro ta tcs th e co nt ents of c-t \\'o rkin g ze ro-page 
loca li o n, ROTLOC, e ig ht linl es. A fl e r eac h rotale 
o pc ralion . III NA RYoulplll san ASC II lorASC 11 
o lO I hc p r inl e r . 

Fi g ure 3 shows lit e kind o f lisling th at the 
ERROR ·subrouline produces. To gcnera le lhis 
lis! illg 011 Ill y ;\ I M 65. I select edt hrec loca t io ns 
wilhin Ihe llloniwr RO~f - I.OCAT IO NS $ EOOO , 
SEOO 1. and $E002 - knowing I ha l a read/vcrify lesl 
o n RO~ f will a lwa)'s fail. As you ca n sec , I he prinlOut 
has been relypcd J(n' publica lion. because I he A I ~I 
65 prillte r oUlput does IIot reproducc vcr}' well. 

PAGE 0004 

01-1250 02BC THI S SUBROUTINE TRANSFERS THE BYTE COUNT TO 
01 -1 260 02BC THE WOR KING BYTE COUNT. SETS BASE ADDR = 
01-1270 028C START AD DR . FETCHES THE PATTERN. AND SETS INDEX = 0 

01-1290 02BC A5 OS SETUP LDA BCOUNT INITIALIZE WORKING BYTE COUNT 
0 1-1300 028E B5 07 STA WCOUNT 
0 1-131 0 0290 AS 06 LDA BCOUNTtI 
0 1-1320 0292 B5 OB ST A WCOUNTt1 
0 1-1330 029 4 AS 00 LDA START TO BEGIN. BASE ADDR START AD DR 
0 1-1340 0296 BS OA STA BADDR 
0 1-1 350 0298 AS 01 LllA STARTt1 
0 1-:L360 029A B5 OB STA BADDRtl 
01-1370 029C AS 09 LOA STARTP INITIALIZE PATTERN 
01-1380 029E AO 00 LDY .0 INDEX = 0 
01 -1 3'10 02AO 60 RTS 

01-1410 02A1 PRINT ERROR INFORHATION 
01-1420 02A1 BAD ADDRESS (HEX) 
01-1430 02AI SIB PATTERN ( BINARY) 
01-1440 02AI IS PATTERN ( BINARY) 

01 -1460 02Al 9B ERROR TYA SAVE Y ON STACK 
()1-1470 02A2 4B PHA 
01-1480 02A3 IB CLC CALCULATE PRINT ADDRESS 
()1-1490 02A4 6S OA ADC BADDR 
01-1500 02A6 B5 00 STA PADDR 
01.-1510 02 A8 A9 00 LDA .0 
01-1520 02AA 65 OB ADC BADDRtl 
0 1-1530 02AC BS OE STA PADORtl 
01-1540 02A E 20 13 EA JSR CRLOW RESET DISPLAY AND PRINTER 

01 -1 550 02£41 AO 00 LOY .0 PRINT LOC LINE 
0 1-1560 0283 B9 OB 03 LOOPI LDA LINE1.Y 
01-1570 02B6 20 00 FO JSR OUTPRI 
0 1- 1580 0289 CB INY 
0 1-1590 0 2 BA CO 07 CPY . 7 
0 1-1600 02BC DO F5 BNE LOOPI 
01-1610 02BE AS OE LDA PADD R+l 
0 1-1620 02CO 20 46 EA JSR NUHA 
01-1630 02C3 A5 OD LDA PADDR 
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Disk

X

X

X

X

X

X

X

X

X

X

X

Note:

opened.

SYSRES" EXTENDED DOS

Printer

X

X

Some of the

@(type "N

♦-(type "B

!

1 keyboard)

keyboard)

riginal keyboard)

> (for 'we:

Tape

X

ge' users)

Directory

X

X

X

Modes

3

4

3

6

SUPPO RT COMMANDS

These commands may be used

nterchangably, to perform

the following dos support

functions.

Command

e

@N

@l

tSV

@D

@C

@R

@S

&i

@U:

8L

Function

Display disk status / send com mand

Format (header) a new diskette

Force initialize diskette

Validate diskette (collect)

Duplicate diskette

Copy or concatenate disk file(s)•

Rename file

Scratch file(s)*

List directory"

Reset disk drive

List disk file or BASIC program"

disk utility command set may alsobe used, if an appropriaie direct access channel has been

• Standard command with added options.

•• Added disk command.

Disk

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Printer

X

X

X

X

X

X

X

X

X

X

SYSRES™

Tape

X

X

X

X

X

X

EXTENDED EDITOR COMMANDS

Directory

X

X

X

X

X

X

X

X

X

X

X

X

Modes

4

4

2

4

3

3

776

2

1

4

I

2

240

3

7

1

1

1

10

3

2

1

1

24

6

2

3

1

4

4

3

1

1

1

Command

/

t
APPEND

AUTO

BLOAD

BRUN

CHANGE

CLOSE

CMD

DELETE

DUMP

EXEC

FIND

GET

KEY

KEYS

KILL

KILL*

LIST

LOAD

MERGE

MON

OLD

PUT

RENUMBER

RUN

SAVE

SETD

SETP

TRACE

VERIFY

WHY

WHY?

■

Function

Quick load from disk

Quick load from disk with auto run

Append from disk to end of current program

Auto line number (allows header)

Load machine language [binary) file

Load and execute machine language program

Change pattern to another pattern

Close one or all files

Set output to file (does not send ' READY.")

Delete a range of lines from program

Dump all scalar variables to screen or file

Execute a file as keyboard commands

Find occur antes of a pattern

Read a sequential file into editor

Define a key as a special function

Turn key functions on

Disable SYSRES"

Disable SYSREb" and unreserve memory

Improved BASIC LIST command

Defaults to disk drive

Merge from disk into current program

Break to current machine language monitor

Restore program after "NEW"

Send program to disk as text file

Renumber all or part of program

Run current program, ignores screen garbage

Defaults to disk drive, allows replace

Set disk device ff, allows multiple drives

Set printer channel, format mode, paging

Select 1 of 3 trace/step modes and speed

Compare current program against disk/tape

Print position of last error

List line of break or error

Send output to printer

Diip'ay current version of SYSRES™

JUST A FEW OF THE FEATURES OF SYSRES™

• Fast up/down scrolling which works!

• Advanced repeat-key routine I

•Re-define any or all keys as any keyword (full or

short form) or as any string up to 255 charactors

long!

"Auto line numbering which can feed a string of up

to 127 charactors as well!

• Extended DOS support (requires DOS 2A or

greater)!

•Never enter another file name! All file commands

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-CSM™ 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 ("A$M will not match "BAJ"),

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 2.0or 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 touseanothercomputer.lt

may be put above the screen if you have RAM

there. It boots automatically without disturbing any

program in RAM!

• Diskette and Extensive Manual - only $75

Documented Source Code (YES!) - $150

Custom versions are available for unique systems!

Dealer enquiries are welcome.

CRNSOFT DflTfl INC.
MICROCOMPUTER SERVICES

PROGRRMMING * CONSULTING * DESIGNING * EVflLUflTINO

BOX 76752, 3TN.S, VflNCOUVER, B.C. VSR 5S7 TEL:(604)437-6667

THE ULTIMATE RESIDENT PR OG RAM MANIPUL ATION SYSTEM FOR PET~/CBM~ MICROCOMPUTERS 

S YSR ES" EX T E N DE D DDS S U PPOR T CO MM AND S 

@( type "N" keyboard) These commands m ay be used 
+- (type "B" keyboard) in tc rchangably, to per form 
I (original keyboard) the following dos support 
> (for 'wedge' users) functions. 

Disk Printer Tape Directory Modes Command Function 

, 3 " Display disk status I send command , @N For ma t (header) a new diskc ue , @J force initialize dislce u e , "V Validiltc diske tte (collc't) , @D Duplinte diske tte , , 4 "C Copy or conca tena te disk file(s) · , @R Rename file , , 3 @S Scntch file (W , , @. list directory·· , @U; Reset disk dri~e , , , , 6 @L list disk file or BASIC program" · 

Note: Some of the disk utiliry command set may a lso be used, if an appropriate direct access channel has been 
opened. 

.. Standard command with added options • 

.. Added disk command. 

S YS RES" EX TEN DED E D ITOR CO MMAN DS 

Dii\c. 

, 
, 

, 
, 

, 
, 

Printer 

, 

, 

, 
, 

Tape Directory Modes Command Funct ion 

, 

, 
, 

, 
, 
, 
, 
, 

, 

, 
, 

, 

4 I 
4 T 
2 APPEND 
4 AUTO 
3 SLOAD 
3 BR UN 

776 CHANGE 
2 CLOSE 
1 CMD 
4 DELETE 
1 DUMP 
2 EXEC 

240 FI NO 
3 GET 
7 KEY 
1 KEYS 
1 KILL 
1 KILL-

10 LIST 
3 LOAD 

MERGE 
MON 

Quick load from disk 
Quick load from disk with auto run 
Append from disk to end o f cur rent Pfogram 
Auto line number (allows header) 
Load machine language (binary) file 
Load and execute mac hine language program 
Change pattern to another pattern 
Oose one or all files 
Set output to file (does not send - RE ADY.") 
Delete. range of lints from program 
Dump all scalar yariables to screen or file 
Execute a fite iU keyboard commands 
Find occur ances of a pa llern 
Kead a sequent ial file into editor 
Define a key as a special funct ion 
Turn key functions on 
Disable SYSRES " 
Disable SYSKES" and Unleserye memory 
Impi'oyed BASIC LIST command 
De faults to disk drive 
Merge fro m disk into cur r ent progr am 
Break to curren t machine language moni tor 

1 OLD Restoreprogra nl a fter "NEW" 
24 PUT Send program to disk as tex t fi le 
6 RENUi,\BER Renumber all or part of program , 
3 
1 
4 
4 
3 
J 
J 

RUN 
SAVE 
SEW 
SETP 
TR ACE 
VERIFY 
WHY 
WHY? 

Kun cur rent progr am, ignores screen garbage 
Defaul ts to disk drive, allows replace 
Set disk device ii, allows mul tiple drives 
Se t printer channel, fo rmal mode, paging 
Selec t 1 of 3 tr ace/step modes and speed 
Com pare current proyam against disk/ tape 
Print position of lAst error 
list line of break or CH o( 

Send ou tput to printer 
Disp!ay cur ren t version of SYSRES" 

JUST A FEW OF T HE FEATURES OF SVSRES'" 

.. Fast up/down scrolling which worksl 

• AdVanced repeat-key rou tinel 

• Re-<lefine any or all keys 0lS <lny keyword (full or 
short form ) or as any s tr ing up to 2SS charactOfs 
long! 

• Auto line number ing which can feed a string of up 
to 127 char ac tors as well! 

• Extended DOS support (requires DOS 2A Of 
greater)! 

• Neyer enler another file name! All file comm ands 
work fr om the directoryl 

• Supports multiple disk drives! 

• List BASIC programs, sequential and relative files 
without loading them into mem or YI 

·lRUE PROGRAM MERGE (overlay). Supports 
subroutine libr aries! 

• Load a nd run machine langua ge programs wi th 
parameter passing! 

• Supports mult iple pr inters! 

• Automatic printer output with paging plus 
for mat ted lis t ings with full ASC II code conversion 
including cursor con trol a nd special charac tors for 
non-CBM"' pr in ters! 

• Edit text files and assembler source code wi thout 
Jeay jng BAS IC! 

• Renumber par t of a program or even change the 
order of linesl 

• OYer 700 FIND/ CHANGE commands including 
var iable names ("A $" will no t ma tch "BA$") , 
paltern matching with "wild-cards", a nd eye n 
commands to remove spaces and REM's! 

• T lv"ee TRACE modes including trace yar i<lblesl 

• Does not affect BASIC program operuion ! 

• One AUTO-BOOT DISKETT E works for AL L 
PET" or CBM'" computers (BAS IC 2.001" greater 
with a t 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 haye RAM 
there. [t boots automatically without disturbing any 
program in RAM! 

• Diske tte and Extensiye Manua l _ only $ 75 
Documented Source Code (YESJ) - $1 50 
Custom versions a re available for un ique system s1 

Dealer enquiries are welcome. 

~I 
CAt·j:::OFT ~~ft~R~,Q£rUT~RArE~V I !ltC • 

PROGRAMMING '" CONSULTING '" DESI GNING '" EVALUATING 
BOX 76752 , SIN. S.. VANCOU'';ER, E:. C. \l5R 5S7 TEL ' ( 604 ) 437- 6667 
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LINE*

01-1640

01-1650

01-1660

01-1670

01-1680

01-1690

01-1700

01-1710

01-1720

01-1730

01-1740

01-1750

01-1760

01-1770

01-1780

01-1790

01-1800

01-1810

01-1820

01-1830

01-1840

01-1850

01-1860

01-1870

01-1890

01-1910

01-1920

01-1930

01-1940

01-1950

01-1960

01-1970

01-1980

01-1990

01-2000

01-2010

01-2030

01-2050

01-2060

01-2070

01-2080

ADLiR

02C5

02C8

02CB

02CE

02 ni

O2D2

02D4

02D6

02D8

02DB

02DE

02F.0

02E3

02E6

02E7

02E9

02EB

02EC

02ED

02EE

02F0

02F3

02F4

02F5

02F6

02F6

02F8

02FA

02FC

02FE

0300

0302

0304

0307

0308

030A

030B

030B

0312

031A

0322

OBJECT

20

20

B9

20

C8

CO

DO

A5

20

20

AO

B9

20

C8

CO

DO

6B

48

A8

Bl

20

68

AS

60

AO

85

26

90

A9

DO

A9

20

88

DO

60

20

20

20

46

13

OB

00

OF

F5

OC

F6

13

OF

OH

00

17

F5

OA

F6

08

OF

OF

04

31

02

30

00

FO

20

20

20

EA

EA

03

FO

02

EA

03

FO

02

FO

LABEL

loop:.;

L00P3

t PRINT

BINARY

ROTATE

SBZERO

PBIT

SOURCE

JSR

JSR

LPA

JSR

INY

CPY

BNE

LDA

JSR

JSR

LDY

LDA

JSR

INY

CPY

&NE

PLA

PHA

TAY

LDA

JSR

PLA

TAY

RTS

NUMA

CRLOU

LINElrY i PRINT

DUTPRI

♦ 15

LD0P2

SPAT

BINARY

CRLOW

♦LINE3-LINE1

LINElrY J PRINT

DUTPRI

#23

L00P3

(BADDR),Y

BINARY

PATTERN IN BINARY FORMAT

LDY

STA

ROL

BCC

LDA

BNE

LDA

JSR

DEY

BNE

RTS

i MESSAGES

LINE1

LINE2

LINE3

.BYT

.BYT

.BYT

.END

#8

ROTLOC

RDTLOC i IS BIT

SBZERO

*'l' r IT'S A

PBIT

*'O' t IT'S A

OUTPRI

ROTATE

FOR ERROR SUBROUTINE

' LOC.='

IS='

S/B LINE

IS LINE

A 1 OR A 0?

1

0

ERRORS = 0000 END OF ^SStMBLY = 0321

Execution Times For The Test Program

Having seen (he source code listings, yon now

know that the test program occupies slightly more

than a page of memory; to be exact, it occupies 290

bytes. However, you're probably more curious

about how long the program lakes to execute —

which translates to how long you will have to stand

around before you know whether or not the me

mory is "bug-free."

In testing for hard errors, the program takes

about 25 seconds to test 1024 (or 1K) bytes, if your

computer has a 1-MHz clock. This means thai it

will take six minutes and 45 seconds to test a 16k-

byte board.

In testing for soft errors, the program introduces

a one-minute time delay between each write and

read/verify sequence. And since the program exe

cutes 256 cycles, soft error testing will always take

two hours and 16 minutes more than hard error

testing, regardless of how much memory is being

lesled! Therefore, it will take roughly two hours.

22 minutes and 45 seconds to test a 16K board for

soft errors. Clearly, it's best to check for hard errors

first, then re-check for soft errors if you're still

having problems.
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LINE. AD DR OBJECT LABEL SOURCE 

01 -1 6 40 02C5 20 46 EA .JSR NUHA 
01 - 1 650 02C8 20 13 EA ,JSR CRLOW 
01-1660 02CB 99 OB 03 LOOP2 LIM lINE1, Y PRINT SIB LINE 
0 1- 1670 02CE 20 00 FO JSH OUTF'Rl 
()1-1680 02D1 CB lNY 
01 -1 690 02D2 CO OF Cpy tl5 
0 1-1700 02D4 DO F5 [lNE LOOP2 
01-1710 0206 A5 OC LDA SP AT 
01-1720 02D B 20 F6 02 JSR BINARY 
01-1730 02DB 20 13 EA JSR CRLOW 
01-1740 02DE AO OF LIlY 'LINE3-LINEI 
01-1750 02£0 B9 OB 03 LOOP:1 LIM LINE1 , Y f'RINT IS LINE 
()1- 1 760 02£3 20 00 FO JSR OUTPRI 
01-1770 02E6 CB INY 
01-1780 02E7 CO 17 CPY .23 
0 1-1 790 02 £9 DO F5 BNE LOOP3 
01-1800 02EB 68 PLA 
01-IBI0 02EC 48 PHA 
01-1820 02£D A8 TAY 
01-1830 02££ 81 OA LDA (BADDR)' Y 
0 1-1840 02FO 20 F6 02 JSR BINARY 
01-1850 02F3 68 PLA 
01-1860 02F4 A8 TAY 
0 1-1B70 02F5 60 RTS 

01-IB90 02F6 PRINT PATTERN IN BINARY FORHAT 

01-1910 02F6 AO 08 BINARY LDY '8 
0 1-1920 02F8 B5 OF STA ROTLOC 
01-1930 02FA 26 OF ROTATE ROL ROTLOC IS BIT A 1 DR A 01 
01-1940 02FC 90 04 BCC SBZERO 
01-1950 02FE A9 31 LDA t ' l' IT'S A 1 
01-1960 0300 DO 02 BNE PBIT 
01-1970 0302 A9 30 SBZERO LOA 1 ' 0' IT'S A 0 
01-1980 0304 20 00 FO PBIl JSR OUTPRI 
01-1990 0307 88 DEY 
01-2000 030B DO FO BNE ROTATE 
01-2010 030A 60 RTS 

01-2030 030B HESSAGES FOR ERROR SUBROUTINE 

01-2050 030B 20 20 LINEI .BYT LOC.= ' 
01-2060 0312 20 20 LINE 2 .8YT SIB=- ' 
0 1-2070 031A 20 20 LINE3 . BYT 
01 - 2080 0322 .END 

ERRORS 0000 END OF /,SS£H8LY 0321 

Execution Times For The Test Program 
Hav in g seen th e source code listings . yo u flO\\' 

kno\\' that th e Lest program occupi es slightl ), more 
th an a page o f" memory: 1.0 be exaCl. it occupies 290 
bytes. However. you're probabl y nlon; curious 
about how lon g th e program ta kes to execute­
which tra nslates to how long you will ha ve to stand 
around be fore ,'ou kn ow ,,'hether or nOI the mc­
mory is ';bug_ rrJee." 

In tcsting ror/tarr/"'Tors.l he programlakcs 
"bOlil 25 seconds 10 tesl I 02~ (o r I K) b)' tcs , if ),our 
com p"te r has" I -M 1-1 z dock, This means thai il 
", ill take six minutes and 45 seconds to lest a 16K-

IS=' 

byte board. 
I n testing f"c)r suft IJrrurs, I he program introd uces 

a one -minute lim e de lay be tween each write and 
read/verify sequence. And since the prognnn exe­
cut.es 256 cycles . soft error tes tin g wi ll a lways take 
t.wo hours and 16 minutes more than hard error 
t.es ting. regard/I'.\'.\ of' how much memory is being 
lested ' T he refo rc , it willtakc roughl y two hOllrs, 
22 minutes and 45 seconds to tcst a 16 K boa rd for 
so rt ClTors, C lea rl y, it's best 10 check ror ha rd errors 
first, Ihen re-check fo r soft e rrors if' you 'rc slill 
having proble ms. 



Figure 3: Sample Error Printout

LOC.:

S/B:

IS:

LOC.:

LOC:

S/B:

IS:

LOC.:

S/B:

IS

LOC.:

S/B:

IS

LOC.:

S/B:

IS:

LOC.:

S/B:

IS:

LOC. :

S/B:

IS:

LOC.:

S/B

IS:

E000

00000000

01000110

E001

00000001

01010010

E002

00000010

01001111

E000

00000001

01000110

E001

00000010

01010010

E002

00000011

01001111

E000

00000010

01000110

E001

=00000011

:01010010

E002

00000100

01001111

(253 more sets of listings follow.)

EPROM

PROGRAMMER
Shown assembled EPROM nol included

For single supply 2516, 2716 & 2758 EPROMs. Connects through

a user supplied interface to any compuler system. Inter

facing requires two 8-bit ports plus hand-shake lines. One of the

ports must be software controllable for input or output. Timing is

done via hardware, thus is independent of MPU clock rate. Verity

erased. Program — entire or partial. Auto verify after program

ming. Transfer contents to RAM (or modifying or duplicating.

Select Documentation Ion Interface to:

6502 6820 PIA or 6522 VIA

6800 6820 PIA

6809 6820 PIA

8080/8085/Z80 8255 PPI

Comprehensive documentation Dooklel contains schematic, inslruclions lot construe ■

lion, check out and use. ana a well commented assembly listing lot me specified MPU

Complete kit of parts (includes ZIF socket) S 45.00

Bare PC board and Documentation .. $ 25.00

Software listings for additional MPUs

IwMh purchase of KitorPCboard) $ 5.00

Ordering Specify MPU Add5°0forPSH Overseas add 10% Art! residents add 5% la.

mm Micro Technical Products, Inc. ■«■«■
^ggttj0 814 W. Keating Ave.. Dept. M «■■■

Mesa, Arizona 85202 « 602-839-8902

Let Unique Data Systems help you raise your sights on AIM 65
applications with our versatile family of AIM support products.

•Go for high quality with our ACE-100 Enclosure. It accom

modates the AIM 65 perfectly, without modification, and features
easy access two board add-on space, plus a 3" x 5" x 17"anda
4" x 5" x 15.5" area for power supplies and other com

ponents. 5186.00.

• Get high capability with Unique Data System's add-on boards.
The UDS-100 Series Memory-I/O boards add up to 16K bytes of
RAM memory or up to 48K bytes ROM/PROM/EPROM to your
Rockwell AIM 65. You also get 20 independently programmable

parallel I/O lines with an additional user-dedicated 6522 VIA, two

independent RS-232 channels with 16 switch-selectable baud
rates (50 to 19.2K baud), and a large on-board prototyping area.

Prices start at $259.00.

• If you need to protect against RAM data loss, the UDS-100B of
fers an on-board battery and charger/switchover circuit. $296.00.

• Heighten your AIM 65's communications range by adding the
UDS-200 Modem board. It features full compatibility with Bell
System 103 type modems and can be plugged directly into a

home telephone jack via a permissive mode DAA. No need for a
data jack or acoustic coupler. The UDS-200 also has software-

selectable Autoanswer and Autodial capability with dial tone

detector. The modem interfaces via the AlM 65 expansion bus,
with the on-board UARTand baud rate generator eliminating the

need for an RS-232 channel. $278.00.
•The UDS-300 Wire Wrap board accepts all .300/.600/.900 IC
sockets from 8 to 64 pins. Its features include an intermeshed
power distribution system and dual 44-pin card edge connectors

for bus and I/O signal connections. $45.00.
• Get high performance with the ACE-100-07 compact 4" x 5" x

1.7" switching power supply, delivering + 5V(o 6A, + 12V(« 1A,

and + 24V for the AIM printer. $118.00.

Installation kits and other related accessories are also avail

able to implement your AIM expansion plans. Custom hard
ware design, programming, and assembled systems are also

available. High quality, high capability, high performance, with
high reliability... all from Unique Data Systems. Call or write
for additional information.

Unique Data Systems Inc.

1600 Miraloma Ave., Anaheim, CA 92670

(714) 630-1430

Figure 3: Sample Error Printout 

LOC.=EOOO 
SIB = 00000000 

15=01000110 
LOC.=EOOI 

SIB = 0000000 I 
15= 01010010 

LOC.=E002 
SIB = 000000 I 0 

15=01001111 
LOC.= EOOO 

SIB = 0000000 I 
15= 01000110 

LOC.=EOOI 
SIB = 000000 I 0 

15=01010010 
LOC.= E002 

SIB = 000000 II 
15= 01001111 

LOC.=EOOO 
SIB = 000000 I 0 

15=01000110 
LOC.=EOOI 

SIB = 000000 II 
15=01010010 

LOC.=E002 
SIB = 00000 I 00 

15=01001111 

(253 more sets of listings follow.) 

EPROM 
PROGRAMMER 

Shown assemDled. EPROM nOI inCluded 

" " j" ';;:,1:' 'l:I' l:I', ..... 

, ---

For sing le supply 2516, 27 16 & 2758 EPROMs. Connec ts Ihrough 
a user suppl ied in terface to any computer system. In ter· 
facing requires two a·bi t ports plus hand-shake lines. One of the 
ports must be software cont rollable lor input or ou tput. Timing is 
done via hardware, thus}s independent of MPU clock rate. Verify 
er~sed. Program - en tire or partial. Auto verify after program· 
mlng. Transfer contents to RAM for Plodifying or duplicating. 

Select Documentation for: Interface to: 
6502 6820 PIA Of 6522 VIA 
6800 6820 PIA 
6809 6820 PIA 

8080/8085fZ80 8255 PPI 
Comprehens've documentahon booklet contains schemahC. InSllucl lOn510f conSI.OC. 
lion. check"-ou t ana use. and a well commented 35semDly list ,ng 101 Ihe spee, l ,ea MPU 

Complete kit of parts (includes ZIF socket). . . S 45.00 
Bare PC board and Documentation . . .... S 25.00 
Software listings for additional MPUs 

(w,' h purchase 01 Kil 01 PC DoiIJdl .. ... ....••••• • ..••.. S 5.00 
O'OCflng' Speci l y MPU AdOS .... IOfP&H OVCI5eaSa(jd to ," Ali t .esldenlS a005,,\ ta. 

r, II, Micro Technical Products, Inc. III!!!!!I'I 
~ 814 W. Keating Ave .. Dept . M ~ 

Mesa. Arizona 85202 • 602-839·8902 

HIGH 
Let Unique Data Systems help you raise your sights on AIM 65 
applications with our versatile family of AIM support products. 

• Go for high quality with our ACE-l00 Enclosure. JI accom­
modates the AIM 65 perfectly, without modification , and features 
easy access two board add-on space, plus a 3~ x 5~ x l r and a 
4" x 5~ x 15.5~ area for power supplies and other com­
ponents. $186.00. 

• Get high capability with Unique Data System's add-on boards. 
The UOS-100 Senes Memory-I/O boards add up to 16K bytes 01 
RAM memory or up to 48K bytes ROM/PROM/EPROM to your 
Rockwell AIM 65. You also get 20 independently programmable 
parallel VO lines with an additional user-dedicated 6522 VIA, two 
mdependent RS-232 channels with 16 switch-selectable baud 
rates (50 to 19.2K baud), and a large on-board prototyping area. 
Prices start at $259.00. 

·If you need to protect against RAM data loss, the UOS-l00B of­
fers an on-board battery and chargerlswitchover circuit. $296.00. 

• Heighten your AIM 65's communications range b;t adding the 
UDS-200 Modem board. It features full compatibility with Bell 
System 103 type modems and can be plugged directly into a 
home telephone jack via a permisSive mode OM. No need for a 
data jack or acoustic coupler. The UOS-200 also has software­
selectable Autoanswer and Autodial capabitity with dial tone 
d~tector. The modem interfaces via the AIM 65 expansion bus, 
With the on-board UARTand baud rate generator eliminating the 
need for an RS-232 channel. $278.00. 

• The UOS-300 Wire Wrap board accepts all .300/.600/.900 IC 
sockets from 8 to 64 pins. Its features include an intermeshed 
power distribution system and dual 44-pin card edge connectors 
for bus and 1/0 signal connections. $45.00. 

• Get high performance with the ACE-l00-07 compact 4" x 5~ x 
1. r switching power sUPJ?ly, delivering + 5V @ 6A, + 12V @ 1 A, 
and + 24V for the AIM pnnter. $118.00. 

Installation kits and other related accessories are also avail­
able to implement your AIM expansion plans. Custom hard­
ware design, programming, and assembled systems are also 
aya.j labl~ . ti.igh quality, high ~pability, high performance, with 
high reliability ... all from Unique Data Systems. Call or write 
for additional information. 

Unique Data Systems Inc. 
1600 Miraloma Ave., Anaheim, CA 92670 

(714) 630-1430 



NEECO

WHY BUY FROM THE BEST?

Service... Support...

Software...

MULTI-CLUSTER
For Commodore Systems, allows 3

CPUs (Expandable to 8i to access a

single Commodore Disk

MULTI-CLUSTER 13 CPUs) $ 995

Each Additional CPU (up to 8i .. $ 250

EPSON PRINTERS
MX-80 PRINTER $ 645
MX-80 FT $ 745
MX-100 $ 945
MX-70 $ 459
INTERFACE CARDS

8141 (RS-232) $ 75
8150 (2K Buffered flS-232} $ 150
8161 (IEEE 488) $ 55
8131 (Apple Card) $ 85
8230 (Apple Card) $ 25
8220 (TRS-80 Cable) S 35

DIABLO 630 PRINTER
DIABLO 630 ■ Serial - RS-232 $2710

Tractor Option $ 250

commodore

16K B (16K RAM-40 Column) - Lim. Qty $ 995
32K B (32K RAM-40 CIm.) - Lim. Qty $1295

4016 <16K RAM 4.0 Basic-40 CIm.) $ 995

4032 (32K RAM 4.0 BasiC-40 CIm.) $1295

8032 (32K RAM 4.0 Basic-80 CIm.) $1495

8050 Dual Disk (1 Meg Storage) $1795
4040 Dual Disk (343K Storage) $1295
8010 IEEE Modem $ 280

C2N Cassette Drive $ 75
CBM - IEEE Interface Cable $ 40

IEEE - IEEE Interface Cable $ 50
VIC 20 Home/Personal Computer $ 295

CALL NEECO
FOR ANY OF YOUR

COMMODORE COMPUTER NEEDS

NEC SPINWRITER PRINTERS
5530 {Parallel) $3055

5510 (Serial) $3055

5520 (KSR-Serial) $3415

Tractor Option $ 225

APPLE
16K APPLE 11+ $1330

32K APPLE 11+ $1430
48K APPLE 11+ $1530
APPLE DISK w/3.3 DOS .$ 650

APPLE DRIVE Only $ 490

APPLE III 128K-In Stock!
w/Monitor*

Info Analystpak $4740

AMDEK MONITORS INTERTEG COMPUTERS
Video 100 12"B+W $ 179
Video 300 12* Green .$ 249

Color 113* Low Res $ 449

Color I113' High Res $ 999

64K Superbrain

(360 Disk Storage), CP/M™... S3495
64K QD Superbrain

(700K Disk Storage), CP/M™.. $3995

'CP/M is a registered trademark of Digital Research

ATARI COMPUTERS
Atari 400 (16K RAM) $ 399
Atari 800 <32K RAM) ■ good thru 8/31 $1080

Atari 410 RECORDER $ 89.95
Atari 810 DISK DRIVE $ 599.95

NEECO carries all available ATARI Software and Peripherals.

PROFESSIONAL

SOFTWARE

WordPro 1 8K $ 29.95

WordPro 3 (40 Clm.)16K ....$ 199.95

WordPro 3+ $ 295

WordPro 4 (80 CIm.) 32K .... $ 375

WordPro 4* $ 450

JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 60-PAGE CATALOG.
WE WILL MATCH SOME ADVERTISED PRICES ON CERTAIN PRODUCTS LISTED UNDER SIMILAR "IN STOCK1 CONDITIONS.

■
NEECO

679 HIGHLAND AVE.

NEEDHAM. MA 02194

(617)449-1760
Telex: 951021

MaiterCharge and VISA Acceptec

WHY BUY FROM THE BEST? 
Service ... Support ... 

NEECO Software ... 

(K commodore 
16K B (16K RAM-40 Column) - Lim. O1y .. __ ... , ... , .. , ...... , •.. , ..... S 995 
32K B (32K RAM-40 Clm.) - Lim. O1y .....•.... , ... , .. , .. ,_ .. , ... , ..... $1295 
4016 (16K RAM 4.0 Basic-40 Clm.) .... . •. ... . , _ . . , .. , .. , . .. , . . , . •..•. $ 995 
4032 (32K RAM 4.0 Basic-4O Clm.) ........ , . . , ... , . . , .. . ... , .. ... .... $1295 
8032 (32K RAM 4.0 Basic-80 Clm.) ...... _ , _ ... __ • , . . , . _ .... .. _ . , . ... . $1495 
8OSO Dual Disk (1 Meg Siorage) ....•. _ .. , .. , .•. , .. , . . , . .• , .. . , . .... $1795 
4040 Dual Disk (343K Slorage) ... ... . _, __ , _ . _ , ___ , . .. .... _ • , . ...... . $1295 
8010 IEEE Modem .•... _ ... ... . ..•.. , ...... , .. .. .. , . . , .•. , .. , .... . S 280 
C2N Cassette Drive ...•... .... ..•.• • •• • •• ••• .. • . . • . .•.•.•..••.... $ 75 
CBM -IEEE Inleriace Ca ble .. .... __ .. , . . .. •• , ... , .. , .. , . _ . , .. , .. . . _ S 40 
IEEE -IEEE Inlerlaco Cable .. .... __ •. _, _ . .. _ • , •.. . .. _ .. , . _ . , •. , . • ... S SO 
VIC 20 HomelPersonal Computer ................. . . . .. . .•........ . .. S 295 

CALL NEECO 
FOR ANY OF YOUR 

COMMODORE COMPUTER NEEDS 

NEC SPINWRITER PRINTERS 
5530 (Parallel) .... __ ............ __ • . .. ...... _ . ... . , .. . . •• . . $3055 

MX-80 PRINTER ______ __________ ___________ ___ , _______ $ 645 5510 (Seria l) •.... _ ........................... .. .. , . . . . . . . . S3055 
5520 (KS R- 5erial) .. __ . ..... _ .. _ ..•... _. _ •... , . . , . .• , . . , . . . .. $3415 

MX-80 FT __________ . . ......... . . •.... , .. .• .. , ....... $ 745 
MX-l00 .......... •. .. • ___ . _ .. ___ .... , •..•.. , ....... $ 945 

Tractor Option . .. .•.. ...... •. .. .......•.... •.. . ...•. .... . .. $ 225 

MX-70 . . .. . . ... .••• .. ••.. . , .. , .•. .. . , .. _, .. , .•...•• $ 459 
INTERFACE CARDS 
8141 IR5-232) ...•••...•••... , .. , •....• , ... , .. , •...... $ 75 
81SO 12K Bulfered R5-232) •••. . , • . , __ . . __ , __ ... _ , __ .. __ . $ lSO 
8161 (I EEE 488) . _ ••• .. __ •.. .... , ••. .. . , .. . , .. , •... __ . $ 55 
8131 (Appl. Card) ___ • _ .••... _ . . , __ . . _ • , . ... ... __ .... _ S 85 
8230 (Appl. Card) . __ . ____ ....... __ .. __ _ •. . . . . , ••.• . .. S 25 
8220 (TR5-80 Cable) ___ . ____ •••... __ _ ... __ •• _ . . , __ .. ..• S 35 

DIABLO 830 PRINTER 
DIABLO 630 - Serial - RS-232 ...•. ____ . ____ . ... ___ ... __ •.. $2710 
Tractor Opt ion . ..........••••.....•. . ..••..... •. .. .. S 250 

AMDEI( MONITORS 
Video 100 12" B-W .. . . . - . . $ 179 
Video 300 12" Green . . .•. . . S 249 
Colorl13- Low Res ....... S 449 
Color 1113' High Res _. __ •. $ 999 

INTERTEC COMPUTERS 
64K Superbrain 

(360 Disk Slorage). CP/M~ ... $3495 
64K 00 Superbra in 

(700K Disk Slorag.). CP / M~ .. S3995 

·CP/M is a registered trademark of OIgllal Research. 

ATARI COMPUTERS 
Alarl400 (16K RAM) .......... .. .... . .... . . $ 399 
Alari 800 (32K RAM)- good lhru 8/31 •..... .. .. $1080 
Alari 410 RECORDER ............... .. .. .... S 89.95 
Alarle l0 DISK DRIVE ... .. .................. $ 599.95 

NEECO carries all available AlARI Software and Peripherals. 

APPLE 
16K APPLE II- . .... . .. $1330 
32K APPLE II- ... .. ... $1430 
48K APPLE II- ... . _ . .. $1530 
APPLE DISK w/3.3 DOS . $ 650 
APPLE DRIVE Only ..... $ 490 
APPLE 111128K - In Slock! 
w/Monitor + 

Info Analyslpak . ... . $4740 

PROFESSIONAL 
SOFTWARE 

WordPro 1 8K ......... .. . $ 29.95 
WordPro 3 (40 Clm.)16K .. . . $ 199.95 
Word Pro 3+ .... . ......... S 295 
Word Pro 4 (80 Clm.)32K .••. S 375 
Word Pro 4+ .......... .. .. S 450 

JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 50-PAGE CATALOG, 
WE WILL MATCH SOME ADVERTISED PRICES ON CERTAIN PRODUCTS LISTED UNDER SIMILAR "IN STOCK" CONDITION~_ 

(617) 449-1760 
Telex: 951021 

MON-FRI 9:00 - 5:00 • -.,... -MalerCharge and VISA Accepled 



NEECO

INTRODUCES THE

CBM VIC-20

COMPUTER!

Commodore

breaks the

computer

price barrier —

$299.95

CBM VIC-20
PERSONAL

COMPUTER

VIC-20 SPECIFICATIONS

• 8 colors - built in

• sound generation - built in

• programmable function keys

• 5K memory expandable to 32K

• standard PETBAStC in ROM

• full-size typewriter keyboard

• graphics character set

• plug-in program/memory cartridges

p low-priced peripherals

• joystick/paddles/lightpen

• self-teaching materials

• WORKS WITH ANY HOME TELEVISION

$74.95

C2N

TAPE CASSETTE
DRIVE

CALL NEECO TODAY FOR.ADDITIONAL VIC-20 INFORMATION . . .

As the CBM VIC-20 is a "new" product, prices and specifications are subject to change w/o notice

NEECO WILL MATCH ANY ADVERTISED PRICE ON CBM EQUIPMENT
FROM ANY OTHER COMPANY WITH PRODUCT IN STOCK.NEECO
(617)449-1760

679 HIGHLAND AVE. Telex: 951021

NEEDHAM. MA 02194

MON-FRI 9:00 - 5:00

MasterCard and VISA Accepted

! 

NEECO 

(E Commodore 
breaks the 

computer 

INTRODUCES THE 
CBM VIC-20 
COMPUTER! 

price barrier-

$299.95 
- (:: c:crn,...Odcr-u 

VIC-20 SPECIFICATIONS 

• 8 colors - built in 
• sound generation - built in 
• programmable function keys 
• 5K memory expandable to 32K 
• standard PETBASIC in ROM 
• full-size typewriter keyboard 
• graphics character set 
• plug-in program/memory cartridges 
~ low-priced peripherals 
• joystick/paddles/lightpen 
• self-teaching materials * WORKS WITH ANY HOME TELEVISION 

CALL NEECO TODAY FOR. ADDITIONAL VIC-20 INFORMATION ••• 

CBM VIC-20 
PERSONAL 
COMPUTER 

C2N 
TAPE CASSE 

DRIVE 

As the CeM VIC-20 is a -new· product, prices and specifications are subject to change w/o 

NEECO WILL MATCH ANY ADVERTISED PRICE ON CBM EQUIPMENT 
FROM ANY OTHER COMPANY WITH PRODUCT IN STOCK. 

(617) 449-1760 
Telex: 951021 MON·FRI 9:00 • 5:00 

MasterCard and VISA Accepted 
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Here's a game that's easy to program, short, and fun.

There are versions of the game herefor Atari, PET/CBM,

Apple, and OSI.

Shooting Stars

Frank Cohen

Pacific Palisades, CA

"So what docs your computer do?" I remember my

parents asking me thai question over and over

again when I was a teenager, just getting into com

puters. I couldn't begin to answer a question like

that. So, instead, I wrote a simple demo program

tfPshow them what was possible. After an hour of

programming with my new O.S.I. Superbbard II, I

came up with Shooting Stars.

I originally saw a program like this on a friend's

computer system and thought it would be easy to

convert to my computer. And indeed it was.

The object of the game is to clear the screen of"

as many targets as possible using the fewest missiles.

The number of targets is variable. When you first

start the program it will clear the screen and print

the welcome message. After a few seconds it will

ask, '-HOW MANY STARS?". Depending on how

complex or how long a game you want to play, you

can enter the number of targets you want to fire at.

A suggested value is 30 to begin with. The program

will then set up the star field and start the missile

launcher.

To launch a missile, wait until the launcher

passes under a star and hit the space bar. The

number of missiles is unlimited. Your score is the

ratio of missiles to targets destroyed. If you want to

finish the gamebefore you destroy all the missiles,

press the A key. After you finish it will tell you how

well you scored and ask if you want to play again.

To play again leave another quarter under your

computer and type, "Yes."

There are a number of areas where this pro

gram could be expanded. For example, add sound

effects using the audio output port, make the

number of missiles limited, or make the targets

mobile. As the program is really very short when it

has been condensed (using multiple instructions

per line) it shouldn't take you a long time to add to

Shooting Stars.

It's not a very complex program, but it does

impress "non-computer" people. And it answers

the question, "So. what does your computer do?"

Well, at least for a while.

OSI Version

10 REM SHOOTING STARS VI.2

20 REM BY FRANK COHEN

30 REM BASED ON AN IDEA FROM ROB

HOCKER

4 0 REM

100 REM INITIALIZE

110 X2=53989

120 X3=0

130 SC=0

140 S2=0

150 GOSUB1000

160 REM

170 REM PRINT GREETING

180 PRINT"WELCOME TO..."

190 PRINT:PRINT" SHOOTING

STARS"

200 FORI=1TO17:PRINT:NEXTI

210 REM

220 REM PLOT STARS

230 INPUT"H0W MANY STARS?";S

240 S1=S

250 GOSUB1000

260 Xl=INT(RND(l)*480)

270 IF PEEK(X1+53381)=27 THEN260

280 POKEXl+53381,27

290 S = S-1

300 IFS>0THEN260

310 FORI=53405 TO 54141 STEP 32

320 F0RJ=IT0I+ 8

330 IFPEEK(J)=27THENS1=S1~1

340 S5=S1

350 POKEI+J,32

360 NEXT J

370 NEXT I

375 REM

380 REM MOVE LAUNCHER

390 POKE 530,0

400 X3=0

410 POKEX2+32,248

420 POKEX2,32

4 30 X2=X2+1

440 IFX2>54012THEN P0KEX2,32:X2=

53989

4 50 REM

460 REM CHECK FOR WINN

470 IF SK1THEN800

480 REM

490 REM READ KEYBOARD DIRECTLY

500 POKE530,1:POKE57088,253

510 IFPEEK(57088)=191THEN800

520 IFPEEK(57088) O239THEN380

530 REM

540 REM FIRE A MISSILE

550 S2=S2+1

560 X4=X2-32
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Hen"s (J game 'hal's eaS)l to jJrogram, sliorl, (Jlul JUII, 
Th en' are i.wrsiolls of flu' game here for Alari, PET/e RN/, 
AI)pl!!, alld OS I. 

Shooting Stars 
FrankCahen 
Pacific Palisades, CA 

"So what does yo ur com puter do'" 1 remember my 
parents asking me thaL question over and over 
again when I was a teenager, just gelling into COI11-
pUlers. I couldn 't begin to answer a ques tion like 
thal. So, instead , I wrote a simple demo program 
ti'i>how them what was possible. A fter an hou r o f 
programming with my new O.S.1. Superboard 11 , I 
came up with Shooting Stars. 

I originall y saw a program like thison a friend 's 
computer system and thought it would be easy to 
conven to Ill)' compute r. And indeed it was. 

The object o f the ga me is to clear the screen of 
as many targe ts as possible using the fewest miss iles. 
The number o f targcts is variable . When yo u first 
starlthe progra m it will clea r the screen and print 
the welcome message. After a fell' scconds it will 
as k, " HOW MA NY STA RS '''. Depending on how 
cOJnplex or how long a game you want to play. you 
can enter the number of targets you wantlo fire at. 
A suggested va lue is 30 to begin with . The program 
wi ll then set up the star field and start the missile 
launcher. 

To launch a missile, wait until the lau ncher 
passes unde r a star and hit the space bar. The 
number o f missiles is unlimited. Your score is the 
ratio o f missiles to targets destroyed . I r YOli want to 
fini sh the game 'befo re you destroy all the missiles, 
press the A key. After yo u finish it wi ll tell you how 
well you scored and ask if you want to play aga in. 
To pia)' aga in leave another quarter under you r 
com puter and type, ·'Yes." 

There a re a num ber of areas whe re this pro­
gram could be expanded . For example. add sou nd 
e ffects using the audio output POrl, make the 
number of missil es limited, or make the targe ls 
mobile . As the program is rea lly very sho n when il 
has been condensed (using multiple instructio ns 
per line) iL shouldn't Lake you a long time to add to 
Shooting SLars. 

It 's noL a ve r)' com plex program, but it does 
impress "non-computer" people. And it answers 
the question , "So, what does your compute r do'" 
Well , at least for a while. 

OSI Version 

10 REM SHOOTING STARS V1.2 
20 REM BY FRANK COHEN 
30 REM BASED ON AN IDEA FROM ROB 

HOCKER 
40 REM 
100 REM INITIALIZE 
110 X2= 5 3989 
120 X3=0 
130 SC=O 
140 S2=0 
150 GOSUB1000 
160 REM 
170 REM PRINT GREETING 
180 PRINT"WELCOME TO ••• " 
190 PRINT:PRINT" SHOOTING 

STARS" 
200 FORI=lT017:PRINT:NEXTI 
210 REM 
220 REM PLOT STARS 
230 INPUT"HOW MANY STARS?";S 
240 Sl=S 
250 GOSUBI000 
260 Xl=INT(RND(1)*480) 
270 IF PEEK(X1+53381)=27 THEN260 
280 POKEX1+53381,27 
290 S=S-l 
300 IFS>O THEN2 60 
310 FORI=53405 TO 54141 STEP 32 
320 FORJ= ITOI+8 
330 IFPEEK(J)=27THENS1=Sl-1 
340 S5=Sl 
350 POKEI+J ,3 2 
360 NEXT J 
370 NEXT I 
375 REM 
380 REM MOVE LAUNCHER 
390 POKE 530,0 
400 X3=0 
410 POKEX2+32,248 
420 POKEX2,32 
430 X2=X2+1 
440 IFX2>54012THEN POKEX2, 32 : X2= 

53989 
450 REM 
460 REM CHECK FOR WINN 
470 IF Sl <lTHEN800 
480 REM 
490 REM READ KEYBOARD DIRECTLY 
500 POKE530,1:POKE57088,253 
510 IFPEEK(57088)=191THEN800 
520 IFPEEK(57088) <>239THEN380 
530 REM 
540 REM FIRE A MISSILE 
550 S2=S2+1 
560 X4=X2-32 



FAKE AHARDLOOK ATOUR
ATARI SOFTWARE CATALOG.

Order your new Cybersoft ATARI 400/800

software catalog today. Just fill out the coupon,
clip, and mail along with $1.00 per catalog or

dered to Cybersoft, Box 505, Bellevue, WA 98009.

Xame

Address_

Citv

Stfite. . Zip _.

Cybersoft™presents more Grand Masters custom ATARI® programs
Here's your chance to treat yourselfand your ATARI to leading
micro computer software excellence with new selections from our
new catalog.

We have the ""best of(he best1' programs from the Grand
Masters ofmicro-computer software': Automated Simulations,
Crystal, Swifty Software, Adventure International, Datasoft,
Personal Software, and Dvnacomp. All sold bv mail. And, with the
CYBERSOFT ironclad guarantee".

Space Chase (Sw&jy Software) 16K Nifty eye-hand
coordination tests... Ifyou clear one galaxy "of "planets" and avoid
destruction at the hands ofan alien ship you arc rewarded bv an
attack by two aliens and then three. Game keeps score and '
displays high score. Colorful graphics and gwcl playing.
Cassette $14.95 ° r J °

Fastgainmon™fQua/iti'5q/hfareJlSXThebestofthe
computer backgammon games. You can repeat games with the
same dice rolls to try different strategies. You roll dice or let
computer roll for von. This machine language program challenges
experienced and beginners alike.
Underutilizes ATARI® graphics but
playing quality more than makes up.
CassetU' $19.95 '
Introduclor K-Shoot-Out
ik-Byte) The exciting new ROM
cartridge the ATARI soft world is
buzzing about. Arcade quality, graphics
and sounds. You manuever your rapid
fire space age gunfightcr through sector
mazes eliminating droids as you go. The
further you go the tougher the droids.
Shades ofthe old west and the 21st
ccnturv! Reg. $49.95. Special price
S44.95"! f f

Rear Guard (Adventure
International) 16K-T, 24 K-D This space
battle jmts you in charge ofa speeding
jet skimming on alien surface battling
waves ol enemy vessels. Advanced '

features include running high score, two
player option, advanceddifhcultvlevels.
Full uses ofATARI graphics and sounds.
Superb horizontal scrolling. Intro price
$17.95 tape, $22.95 disc.
(Neu I! shadow Hawk One (Horizon
Simulations) 4SK Futuristic computer
game ofspace faring/piracy. Your war
ship Shadow Hawk One is all that's
left of the Noble Free Space Confedera
tion. You prey on the enemy empire's
merchanf fleet capturing raw materials
which you can trade for better weapon
ry, shielding and missiles. 3-D game
requires a full 48 K memory and i( uses
every bit in one ofthe most'spectacular
games ever released for ATARI. Retails
for $49.95. Our price S44.95.

•CYBERSOFT is a registered trademark of Cybersofl Inc.

♦CYBERSOFT Ironclad Guarantee.

We fully guarantee the software we sell. If

for any reason, you are not satisfied with

your purchase, return the program within
30 days in its original packaging. We'll
refund your money, no questions asked.

Our order system is as accurate and fast as
our software. Just dial for our new catalog:

TOLL FREE
1-800-247-2000 EXT. 505

(In Iowa 1-800-362-2133, extension 505].
Or, you can write to CYBERSOFT at P.O.

Box 505 Bellevue, Washington 98009. VISA
and MasterCard gladly accepted.

1 nclude S2.00 handling charge per order.
Washington residents add 6.69bsalea lax.

©Copyright 19S2Cvbereofl Inc., 206-362-7366
2803 i&irul Place N".E. Bellevue, WA 98005
'Atari is a registered trademark ofATARI Inc.

Crush, Crumble and Chomp (Automated Simulations)
dZK Tired ofdestroying countless monsters? This one is for you.
You are the monster. Pick from six. You mav be the giant '
amphibian, Gosbilla. Knock down the Golden Gate "bridge or
tip over the Empire State Building. But look out for the National
Guard. You pick the goal and see ifyou can make it. Five objec
tives. Cassette $29.95

Bridge 2.0 (Dynacomp) Z4K Nowyou can practice vour bridge
at home before vou have to embarrass yourselfat the neighbors
Bridge 2.0 bids (Goren) and plays both'contract and duplicate
bridge. It even doubles if you get carried away with your bidding.
No graphics) but clearly arranged format makes playing easy.
Cassette $17.95 °

Star Trek 3.5 (Adventure International) 24K Lots of
color, lots ofaction as vou hvperwarp through the quadrants
m vour searcii for Klirigons."This program will satisfy the
"tfekkie" in us all. Cassette $14.9o

Adventureland (Adventure International) 24K Designed
for the novice at adventuring and a great way to get hooKed on

the world ofadventure. As you make
your way through an enchanted world
you will encounter wild animals,
spell-ridden critters and more. Your task
is to avoid the perils as you try to collect
the 13 lost treasures. Cassette $14.95

cybersoft

.Mission Impossible (Adventure
International) 2&K Another adventure
from the great Scott Adams. Beginning
"Good morning, your mission is..." *
your task is to save a nuclear reactor
from destruction. This adventure
game is not easy. Cassette $14.95

FbrYour Business. With more top
business programs coming.

File Manager 800(Synapsc) 40K
The premier data base management
system available for ATARI. Sfot a
translation. File Manager fullv utilizes
thespecialkeyboardofATARI.il creates
files, sorts data, prims tables to your
specifications. The full documentation
is clear and easily understood. We think
this one is fully competitive with dala
base systems at several times the price.
Disk, 825 Printer S94.95

Text Wizard"1 (Datasoft) 32K
ATARI owners have waiteda long time
for a high quality, full blown word pro
cessor. This easy-to-use and compara
tively inexpensive program has received
raves from users across the country.
This program fully utilizes the unique
ATARI keyboard and ease ofcursor move
ment.Justifies right, left and center.
Pagination. Word search and substitute.
Diskette and ATARI 825, Centronics 737
or Epson MX-80 printer. S99.95
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570 X4=X4-32

580 IFPEEK(X4)=27THEN630

590 POKEX4+32/32:POKEX4,139

600 IFX4>53381THEN57O

610 POKEX4,32:GOTO 380

620 REM

630 REM SCORE ONE

640 POKEX4+32,32

650 POKEX4,32

660 SOSC+1

670 S1=S1-1

68 0 REM

690 REM DESTROY A STAR

700 RESTORE

710 FORI=1TO15

7 20 READZ:POKEX4,Z

730 NEXTI

7 40 DATA233,232,233,232,226,187,184

,185

7 50 DATA184,186,232,186,27,185,32

760 GOTO 380

800 REM

810 REM PRINT FINAL SCORE

820 GOSUB1000

8 30 PRINT"GREAT..

840 PRINT:PRINT" YOU SCORED ";

(S5/S2)*100;" %"

850 PRINT:PRINT:INPUT"DO YOU WANT

TO PLAY AGAIN";A$

860 POKE530,0

870 IFA$="YES"THEN1O

8 80 STOP

1000 REM CLEAR SCREEN SUBROUTINE

1010 FORI=1TO32

1020 PRINT

1030 NEXTI

1040 RETURN

9999 END

Note: If you added Super-Cursor (COMPUTE!,

December, 1981, #19) to your Superboard II, then

the clear screen subroutine at 1000 is unnecessary.

You can replace it with: PRINT CHR$(1),CHR$(2).

This works only with Supercursor.

Atari Version

This is not a line-by-line translation ofMr. Cohen's
Shooting Stars program but rather, a game programmed

especially for the Atari which plays a similar game.

The object of the game is to destroy a number of

shooting stars (you select how many). Your score is the

percentage ofstars hit versus shotsfired. Press SPACE

tofire.

The game isfully commented, so you can trace the

execution of the program and modify it as you please.

Note that this game uses a little-known Atari graphics

mode. More applications of these four color text/graphics

modes would be welcome.

116 REM 1 ATARI SHOOTING STARS I

x £3a Kc.i 1 i-•■;■■■'.■--■;■■■■;• ■•;•■■■;•■ -s---v---:---v---;----s*--?---:■-*—-:-.--:---<■--^-—■;■■- •;■.•■;■-■■;■■

4 eg dcm

16Q REM Generate elaafield

178 REM Usins 3-color IRb mode 4

180 RBI Set up GRAPHICS 1

198 REM Text line at top of

260 REM screen

210 GRAPHICS 0:ROKE 752,1-REM Disable cu

rsor

220 DLIST=PEEK<568 H256$PEEK< 561 >+4 = REM

Display list

230 SCREEN=PEEK<88>+256fcPEEK<39>=SCREEN=

SCREEN+49: REM Screen ma&ora

240 POKE DLIST-i,6+64=POKE DLIST+2-. 6 = REM

IRtj 6=Graphics mode 1

250 FOR 1=3 TO 24-POKE DLIST+L4^£XT 1 =

REM dianse mode 6 lines to IRQ 4

260 SETCOLOR 0,6,6^REM Set COLOR 1 to vi

olet

270 F-CSITIOH 3/0-? #€; "SHOOTING STAkS"

280 DIM CCb>:REM HOUS STARS
290 CX0>=42+i23:REM Reverse-field asteri

sk

380 ai>=20+64=RB1 CCTRL-T3i Ball
310 C(2)=20+128+€4:REM Reuerse-f ield bal

1

320 CX3)=16+64:REM ECTRL-P3^ Club
330 u4)=16+12S+€4:hS1 Reverse -field clu

'b

340 C(5)=96:REM CCTRL-..1 diamond
350 C(b)=9fc+12S:RE!i Reverse-field diamon

d
369 FOR 1=1 TO 30 = FOR J=i TO ISIRNDCD'S
OJND 8,I+10-!'RMO(I),iS.S^€XT J-NEXT 1*80

UND 8j0j0j0:I©1 Sound effect.
37S ? lliCLEAR:>^Fi)SITIOH 1.0 = ? "HOW MANY

STARS'1;

380 TRAP 370= INPUT STARS = TRAP 6
^0 IF STARS=8 THEN GRAF'HICS t^ENu

400 IF STARS>50 THEM ? " -CCLEAR> i too many

stars£ft>l"-F^ W=l TO 300^NEKT W:GOTO 3

70

410 ? UCCLEAR;"= POSITION 3,0'? "SHOOTING

STAFFS"

420 REM Draw stars

430 FOR 1=1 TO STARS

440 STAR=C( INK 62RHLKS)+i >)
450 REM START is column where the star u

ill fall -fr-oni, lensth is distance

460 STAF:T=IHT(4y*RNO(0)) = LEHGTH=nrT( 18*R

MX0))
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570 X4=X4-32 
580 IFPEEK(X4)=27THEN630 
590 POKEX4+32,32:POKEX4,139 
600 IFX4>53381THEN570 
610 POKEX4,32:GOTO 380 
620 REM 
630 REM SCORE ONE 
640 POKEX4+32,32 
650 POKEX4,32 
660 SC=SC+l 
670 Sl=Sl-l 
680 REM 
690 REM DESTROY A STAR 
700 RESTORE 
710 FORI=l T0l5 
720 READZ:POKEX4,Z 
730 NEXTI 
740 DATA233,232,233,232,226,187,184 

,1 85 
750 DATA184,186,232,186,27,185,32 
760 GOTO 380 
800 REM 
810 REM PRINT FINAL SCORE 
820 GOSUBIOOO 
830 PRINT"GREAT •.• " 
840 PRINT:PRINT" YOU SCORED "; 

(S5 / S2)*100; " %" 
850 PRINT:PRINT : INPUT"D O YOU WANT 

TO PLAY AGAIN "; A$ 
860 POKE530,0 
870 IFA$="YES"THENIO 
880 STOP 
1000 REM CLEAR SCREEN SUBROUTINE 
1010 FORI=lT032 
1020 PRINT 
1030 NEXTI 
1040 RETURN 
9999 END 

Note: If you added Supe r-Cursor (COMPUTE!, 
December , 198 1, # 19) to your Supe rboard II , then 
the clear screen subroutine a t 1000 is unnecessa ry. 
You can replace it with: PRI NT CH R$( I ),CH R$(2). 
T his works onl y with Supercursor . 

Atari Version 

This is 11 0/ a line-by-line Iralls/a/ioN ufNI,.. Cohen's 
Shooting Stars /Jrogrolll bllt m thl'f, a gallle /)rogra III III fd 
es/)ecially for the Alari which plays a silllilar gallle. 

The object of the gallle is to destroy a 1I 11111ber of 
shoot.ing stars (you select how lIIal l) ') . Your score is the 
/Jerccnlage of stars hit v('rS/lS shots fired. Press SPACE 
to fi re. 

The gallle is f lilly collllllellted, so ),011 call trace the 
execution of the program and modify it. as you j)iease. 
Note that t.his ga.llIe lIses a liUle-known Ata,.i graphics 

1lI0de. !'vI ore a /)/J/icaliollS of Ihese fOll r color text/ gra /)hics 
modes wou ld be welcome. 

10(1 F:Et-l t:f.-*:t:t:t~,:t::;::ii::t:\':t:t:(\,:t>.,:(,::;},::ttt 

110 FHl I ATAF:I :::HOOT H1G :::TAR::: 
12(1 REt·l t:;'!.' :'i: t· :(, :':':t:;i: :t:;,::,:,: :;.:t :'i: >" : :':'::;'::~::(,::(,: :t :;':t 

15fl REM - --------
163 REM Genet-·ate Fla~f ield 
170 REM Us i t19 3-co 1 or I RG ,node 4 
100 REM Set UP GRAPHICS 1 
190 REM Text line at t.op of 
200 REM scr-een 
210 GRAPHICS 0'POKE 7".;2 , l ' F,Hl Disable ctl 
t'Sor 
220 ctIST=PEEK( 560 )+256*PEEI« 561 )+4' P£ll 
Oi5Pla.~ l1st 
23~1 SCREEN=PEEK( 88 )+2~:PEEK< 89 )' SCREEN= 
SCREEtl+40 'RHl Screen "le"lor·~ 
240 POKE DLIST-L6+64'F1jf(E DLIST+2,6 ' REtl 

IRG 6=Gr·aphics ,Ipjde 1 
25f1 FOR 1=3 TO 24'POKE OlIST+L4'~lEl;T I , 
RHl d,anse mode 0 1 i nes to I j;:G 4 
260 SET COLOR 0, 6, 6' REt1 Set COLOR 1 to l)i 
olet. 
270 POSITIOt-l 3, 0 '? #6; ":::HOOTHIG STARS" 
,-"ae or M c( 6) 'RHl HOLDS :;T ARS 
290 C< 0 )=42+ 128' R8i Re'Jer·se-f i e 1 d ast.er· i 
sk 
300 C( 1 )=20+64 , R8i [CTF:L - TJ, Sa 11 
310 C( 2 )=20+ 128+64 'R81 f<:e '.)erse-f i e 1 d bal 
1 
3'-'0 C(3)=16+64 'F,'Bi [CTRL-P], Club 
330 C( 4 )=16+128+64 ' R81 Re',.er·se field .:1 u 
·b 
340 C( 5 )=96 'FHl [CTRL - .' ] d i a .... 'ond 
350 CC 6 )=96+ 12::: ' F,'!J1 F:e'.)et-·se-f ie 1 oj oj ia .. "on 
d 
3W FOR 1=1 TO 3~1 ' FOR J=l TO 10:tF:t ID(1), S 
OUND 0, I + 10t RHO( 1), 1€1 .' 8 ' t·lE~:T n n :T I ,SO 
IN) 0, £1 ., 0, (1 'RHl So,-,nd eft ect 
37(1 ':' "{CLEAR}" , PO; IT rot-I L £1' .;.. "HOl,j t·1At·f .... 

3B0 TRAP 370 , H1PUT STAR~: ' TF:AP 0 
390 IF STAR:::=0 THEt-i GF:APHICS 0, aiD 
40(1 IF STARS >50 THEt·l .;.. "{CLEAR} I too .... 'an!.' 
st.at's{A) i " ,FOR H=l TO 30(1 ' t-1D.:T ~.j , GOTD 3 

70 
41(1 ? "{CLEAR} " ' POSITIotl 3 , ~1 " "SHOOTHL 

STAR.::" 
420 FiM Dt-·al') star·s 
430 FOR 1=1 TO STAR:: 
440 STAR=C< HIT( 6>',RtlD( 0 )+ 1 » 
45fl F.'EM START is co 1 u .. "n ltJher·e the star· w 
i 11 fall fr·olll , 1 en;;th is distance 
46e START=HlT( ¥J~RHD( 0» , LEt·1GTH=INT( 18*R 
t{)(0» 



German Wolf Packs have

-bom—their hunting- grounds.. by-Allied
escort vessels and massive air attacks. But

unknown to the Allies id a Nazi super sub
completed well ahead; of schedule: The
Mark XXI. Der Fiihrer has demanded total
destruction of enemy merchant shipping

— a vital link for continued success of the
Allied -war effort. Will ypu, as one of the

Kiiegsmarine1 s remaining ace skippers,

L-save-thalter history an .rhirdR Ichfrom

defeat?

Der Fi$hrer-wiU| not be disappointed^ -
FATHOMS 40: S39J95 ppd Foreign. FPQ andAPO
add 10% tor shipping. Please specify Apple or
Atari when order ng.

V/JUYW

fe\

In the 1930's dramas were

slowly unfolding in capital cities

throughout the world. From dimly

lit hotel rooms to highly

sophisticated Intelligence

Headquarters, men and women

were playing a game of cat and

mouse for scraps of information

essential to the security of their

country. CLOAK & DAGGER pils

you against computer, or other
players, as head of an

Intelligence Agency trying

desperately to stay one step

ahead of its rivals. Moving

agents from capital to capital,

ferreting information, and offering

bribes are fundamental parts

s^ of each p|ayer's turn - - ■
^^V. and your survival'

■■1 %M*Wl 'U Wi

vrs"

CLOAK & DAGGER: $39.95 ppd.
Foreign, FPO and APO add 10% for
shipping. Please specify Apple or
Atari when ordering.

* 19B2. HMrzon Simulations. Inc ■Appk rRfifi BOU are registerea rraoemacks. respecbvefy. ot Apple Computer, \r.c.
a fsauierefl irademark cl Dys»n



DYNACOMP
*.Quality software for*:

ATARI

PET/CBM

APPLE II Plus

OSBORNE-1

ALTAIR****

TRS-80 (Level II)**

NORTH STAR***

CP/M Disks/Diskettes

See Avaiiabilil) bo*
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DYNACOMP OFFERS THE FOLLOWING

Widest variety

Guaranteed quality

Fastest delivers1

Friendly service

Free catalog

Toll free order phone
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enc. mm•writ tn.wi

< "htn iho. llf Ihf (Huilion n F.K1K. wKcnihc Ijiitrprif n IwifjcJ t-* inrr* ht»> .ru,wr. jjiJ d U4'h4XS O

LIL' MEN FROM MARSMuri onlji P>«<- i».wc™n» i!!« DUiu

t p»JJIC i^ E.Lt Ih* rl*iw oP Ihr ]^ llmlL.a^ltMir)i

LKAPl.lVDM Wll *--|ll MIAnno.1,1 rnct.lllWIMKH «'

I -ill. IM Al'i HUM llJLANtlLW In <«•

kHB A1 ihf h ijrin-lei els o! fU* mfitc ohi il IfI uid dji^cm*

mil tound Rum i" Ibk

r™.. li:.»n.~.ii m

IIII.RISf.Mtt [III I-MI'IHI

> uf Jitfkjli) ut p™"*J Ivtm'DH AlEBI .Bjuirei i jo.mil ud -il ruo on itK iiuran.

MalHMrmll 111

(M Pj'.'c-hip UmiKi Hi: KhallmjFi i'F M'* C(i flrii] kriin^f ¥fl

li.li1' I I.I I ' I ,!:.', , '

TKIPLL MLtX'KADL 1' ■ tmHWfuW pL

fntr HIM I u-l" 111 « IM«i

FiM.UIIKiwil. I!IBI»™

Lk. I UNAK LANDER, CRAPi, MOHSLBAl 1

.(■j.-. l« nu « I ..d,r.( Ttc. lit T.J.. Ju.ll. 11

iM omtOMP .irimnol Bl ACKIAtk

.■■] 1 V, )

MOO.SPROBI".(4U

tal»W.,'i

SPACETRAr<AM

■..lull, ihc fun

wit [». [wr

i ud>unhs

LIuDenjiDi "fcB

iial). »k)

ntRA/i nctm, mm

£li>HT5

COMP,^.

MAqllMI

Mn IIUSCHtnV 111.'!

tbout tu

lltMDkkOH

ADVENTURK

ylhmi- HnJ^rver. hf h»* Hf[leiin] 10 mention wnrtt tvtrflhmt it- lnile*drM'»Ll

au i-iU (t-if iturjut itluxi the Umifd Sumhuli hyi-iiuidon Tool iambi ihi

3 probe B* OjkM »iJ -*ii^ ""I lOf rcJ hrllinpr

*

DVSAtOMP ~ iu

TAUt TOMEI

nin IAIK I

if r t ;■-

™ta

1 ME hi

CRVSTAIA(Aurio«l)l

uwd.nkial

NORTH >l AN

5'."i>i=k.:rr

SPEECH

t ■* hi>J"i«lut"ins«<iti i1

.riool,. Uhl

Ktssrrss

SYNTHESIS

ASSESS

p^.i..»t.

rnti»iun IM JmminliMn .rslkiOo mini

MISCELLANEOUS

«>IT«

fdinp 1 la

ltfl/11 *-

UllRtliX

■-■

A»ttXCHA>Iit(NSSF

rrtrai prut. the> ihould t*f

1 iWlim i.i ih< f*SSL coHccti

IIUI IK TDKluicd !<H H««

«tr™l/l»«*l»«ll

fcwurnol ihf Atari kV., n i-k tin

uuum

ui Lif mi) Nopih Mir me i cofcflioo < Ml

urlLt t1i.*MHi**ll»

„, i,,.,™*.,.

CRYStALSR.. w

. -rut DVNACOMP

rrkcUt.N loih«trii»

DYNACOMP 
Quality software for*: 

ATA RI 
PET/ CBM 
APPLE II Plus 

OSBORNE-I 
ALTAIRuU 

TRS-80 (Level II )" 
NORTH STA R'" 
CP/ M Disks/ Disker .es 
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• Widest varicty • Friendly service 
• Guaranteed quality • Free catalog 
• . ·astest delivery • Toll free order phone 
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478 R=RNDC1)=PIR=48-(R<0.3)+(R>8.6):REM

DIR is 39 Cleft diasonal; 48 (down), or

41 Crisht diasonal)

489 FOR FALL=8 TO LENGTH
458 P=PE£K(SCREEH+SThRT-0IR¥FALD:RB1 Sa

ve current character
596 3CR=SCRtEM+START+DIRS:FALL^POKE SCR,S

TAR:R£T1 Replace it with a "star"
510 SOUND 0,iS+F9LU2,8,S:REn Fall ire so

520 REh PEEK( 53770) returns a random rm

ber from 6~255
536 POKE 769,PEEK(53779)=POKE 7iy,PEEK<5

3776V POKE 711,PEEK< 53770 > = REH Chir.se co

lors rapidly tor "flash" effect

540 POKE SCR, P--REM Restore background ch

aracter

550 NEXT FftLL

560 RB1 If final character already taken

by another starj burn up star and try a

sairv

570 IF PO8 THEM GOSUE 1810!POKE SCR,F;G

0T0 448

5SS REM ii is screen position roodulo 40.

Determines it stir is at- the left or ri

sht nidrsiri

598 M=((SCR-SCREEN)--"48-Im((SCR-SCREENV
40})£48:IF n<3 OR M>3S THEN GOSUB 99S-G0

TO 448
688 IF RhBXi»8.9 THEN GOSUE 998=GOTO 44
0:REM Occasionally burn up ^ star

610 POKE SCREEN+ST&RT+DIR#LENGTH,STfiR:RE

M Place star finally

620 NEXT I

638 SOUND 0,8,8:0
648 FOR W=15 TO 8 STtF -8.85:S0UNLi 8,18,

8,14;NEXT !>4:REt1 Exf-lesion sound

658 REn Set colors tor sood contrast

668 SETCGLOR i, IMTC 16^€(8)>,18

678 SETCOLOR 2, INK 16^RNu(8>>,6

6S8 SETCOLOR 3.IHTC 16^RND(8;0,18

6^1 RBI Start yitfie

70S S=l:F=37:REM Laser scans left to ris
ht, 1 to 37 and 37 to i
718 FOR X=S TO F STEP SGN(F-S5
728 POSITION X,22:? " £I>IOOi<0} LLEhT>

11 .-REM Draw laser
738 IF PEEKX764>=33 THEN ltS=l ;SHOiS=SHOT

S+1:MY=8:MX=X+1:POKE 764,255 = GOSUB 97S:R

EM Shoot missile if space is pres

748 IF MS=8 ThEH 8^
7%' REM Update missile
768 nY=MY+MF MY=22 THEH MS=U = GO 10 858
77© SCR=SCREEN-h 2I-HV >*49*t1X ■ P=PEEK( SCR >

788 F'OKE SCR/124:REH Uertical line

798 SOUND 8,^,2,8

888 Htn If missile hits something blow

i t up ; ffiaK e !l Do i ns1 sound > 9 i ve cr'eij i t,

update score 1 ine
810 IF P THEN GOSUB 930:HITS=HITS+1:GOSU
6 978=nS=S:F0R W=15 TO 8 STEP -l^SOUNu 8

.< jQ: i b i W - r&JS t W ■ uU 1U oty

828 POKE SCR;F:SOUNQ 8,8.-8;8

638 REM Check if all stars kit

848 IF HITS=STARS THEH 870

858 NEXT X

868 S=37-S-F=3/-h•GO i 0 718

o78 KEM End of sime

880 REM Flash score.- wait for START

898 POSITION 0.8'.? "HEU GAME'PRESS start
it

988 T=PEEK<28)■REh Tise in sixtieths of

5 secorD5. secoriD

910 IF T>28 Hi-40 T<48 THEN POSITION 28,8-

? 1lsh "iSHOTSi11 !SCRi IhtsI "iHITS;"
ii

928 IF T>48 THEN GOSUB 978:POKE 28,8;REn

Reset- titTcS

938 F'OKE 53279.3■ REM Reset console switc

hes
940 IF PEEKC53279X7 THEH &M =REM SmR!

950 GOTO 988

9£0 RBI Followins subroutine updates sco

re 1 ine

978 POSITION 26,8 = ? "sh ;1;SHOTSji! !SCR!

"jnrr':HITS^i88/SH0TS>;!! IhtsI "SHITS.;"-:!

EFTXDELETE}15;

988 snUND 8,8/8; 8; RETURN

998 RBI OBLITERATE STAR

1888 REM POKE 53279,8 generates click on

internal speaker
1018 FOR L=l TO ly^POKE SCR,PEEK(53778V

POKE 53279,8=NEX1 L:POK- SCR, 8

1828 RETURN

Apple Version

100 REM APPLE SHOOTING STARS

110 REM

120 GR : HOME

130 PRINT "**** SHOOTING STARS ****

" : PRINT

140 INPUT "HOW MANY STARS? ";NS

150 IF NS = 0 THEN TEXT : HOME : EN

D

160 HOME

170 FOR I = 1 TO NS

180 COLOR = INT ( 15 * RND ( 1 ) +

1 )
190 X = INT ( 34 * RND ( 1 ) + 3 )

: Y = INT( 30 * RND( 1 ) )

: IF SCRN( X , Y ) THEN 1

56 

470 R=F:t·~O< 1 )'Dm=40-( F:< 0 . 3)+( ~: >06)'F.H1 
DIP is 39 ( left diasona], 40 (dojl!m), or· 
41 (risht diason .. l) 
480 FOF: FALL=(1 TO W~~TH 
490 P=PEEK( SCPEEt1+START +OlF.:~ FALL) FH1 Sa 
ve cur·f·ent. char·a.ct.er-
500 SLR=::;CREEr1+STAF;T +DIF.::\':FALL ' F'OKE ~;CP.,~; 
TAR' FHl Pep hee it.. '-'jj th :;. "~t"t-·" 
510 SOUt·lO 0, Il1+FALU2, 8.'~: ' FHl Fall ins 50 
und 
520 FH1 PEEK( 5377~1 ) r·etun-,s :;. r·ando,YI nllffl 
ber fr'olll 0-c.'55 
530 POKE 709 .. PEEf« 53770)oF'OKE 7W ., PEEK(5 
37(0) ' POKE 711 .. PEEK( 537(0) ' REt·l Chanse co 
10r·s r·ap i d 1:,; f Ot' "f lash" eft eet 
540 POKE SCR .. P' REt1 F:e5tor·e back sr·ound ch 
aracter· 
550 HEXT FALL 
560 REl1 If final chat'acter· al read:,; taken 

b:,; another· star·, burn UP star· and tr·:,; ;;. 
sain' 
570 IF P< >0 THEt·~ GOSU8 181£1: POKE ::;CR., p : G 
OTO 44(1 
%'0 RH1 t·1 is scr·een pos i t. i on ffIO.j!j] 0 40 . 

Det.et-'iilines if st~r i s a. t. the left. or- t-·i 
9ht. iil~r5' i n 

59£1 t-1=( ( ~;C~:- :;CREEt·~ )/ 4a- I t·n ( ( SCR- :::CF.:EEt ~ )/ 
40 ) ):M~1 ' IF [1<3 OF: n>36 THEt-l GOSUE: 390 ' GO 
TO 440 
60[1 I F F~HO( 1 ) ~:{~ . 9 Ti-!~t·~ GO':;L~8 990: GJTD 44 
0: REt1 00:3.5 i mn, i 1 ~ bl~r'n IJP d star 
610 POKE :;CF:EEH+~;TART +OIR\' LEHGTH ., STAP ' F:E 
M Place stat-· f i m i 1:,; 
6::'0 HEn I 
630 SOUt-~D 0, 0.,0 ,0 
64f1 FOF: ~·j=15 TO 0 ~;TEP -0 .05' ::;OUHD 0, 10, 
S} ~J: t'~E~:T l,l: REj'i E;.:: t=·l osion sound 
650 ~'E1 :::et co lor's f or Stood contr'd5t. 
66£1 :3ETCOLOR 1, HIT ( 16t Rt-1D( 0 ;. ;. , 10 
67(1 SETCOLOR 2., HW 16:';~t·1D( (l);', 6 
680 SETCOLOR 3 , 1m ( 16';,PHCI( (1 ;. ;., 10 
690 FH1 Start. saiUe 
7ff1 :3=1 ' F=37 , PEi Laset-· scans i eft. t.o r· 19 

ht. 1 teo 37 and 37 t.o 1 
7W FOR >~=S TO F STEP :;:GtH -S ) 
(c.'0 PO·~; I 1 I C~,t ::'; ,I 22 : '? II {I} I {:,O i to} {LEFT} 
" .' 'F.H1 Ot'al.ll 1 aset"" 
730 IF PEEK(764 )=33 THEil tt;=l ' SHOT:3=SHOT 
S+ 1 ' tlf'=0 ' t·1:~=:~+ 1 ,F'OKE 764 .. 255 ,GOSU8 970' R 
Et1 Shoc,t iii i 55 i 1 e if SPd..:e i 5 pr'es 
74H IF tt3=0 THEH :3~,f; 
750 REl1 !Jpd:",t.e fflissi le 
760 t"1'"l=t"1'"l + 1 ,IF tlr'=22 Tffll t"1S=0 ' GOTO 850 
770 SCR=SCREEH+{ 21-t'1":) )~4f1+t'1:'~ , P=PEEK( SCR) 
78(1 F'OKE :3CR .. 124' F.H1 Uer·t.i cal 1 ine 
790 ~;OUt,~O 0; ilt' ,: 2" B 
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8fj~1 F.:Et1 I fill i 55 i 1 e h.i t.s sOlllet.h i ns,' b 1 0 1).1 

it. UP; fl(jke "boin9 Ii sout"ld .• 91!)E: cr'edit. " 
wd3. t.e scor'e 1 i ne 
8H) IF P THErl GO~;UE: 39f1 ' HIE=HIT::;+1 ' GOSIJ 
8 97(H1::;=0, FO": l'l=15 TO 0 ~;TEP -1 ' SOUt40 (1 
., 50 , 1(Ul' iiE:on l·:' GOTO :340 
8~'0 PuCE ~;CP .' F' : 80Ut·iO (1 .. [1., 0., '3 
83£1 F.:Hl Check l f a ll st.ar'5 hit. 
840 IF H IT:3=:3TAF::3 THEH F.:7~ 
85[1 t1E:'(T :'; 
86(1 ~:;=37 -~; : F =37 -F : GOTO 71 £1 
B70 RH1 End ,jf 9~ ifle 
B8l1 F~H1 F l~5h SI:Qf'!2 ,' !.!jai t. for' :;TART 
8'30 PO~; I T I Ot, ~ ~j ., ~1 :? II HEl,J CAt'lE: P~~E:; :; start 
" 
9'a~1 T=PEEK(20 ):~~Ei'1 ri ffle i n 51 >~tieths of 
do second 
910 IF r20 AriD T<4~~ THEt·1 PO::;ITIOt1 20 .. 0' 
? !I sh II; SHOT::; ; L1 !SCRI Iht.s i II; HIT:::;" 
" 
920 1FT >4(1 THEH GO:,;UE: 970' POKE 20 .. D ' FH1 
F~eset t. i li!~ 

930 POKE 53279}::: : F.:Et·1 ~:e5E:t. con50 12 SiJJ i tc 
hes 
940 IF PEE" / 532(9 )<7 THEt4 RL~l 'RtJ1 :3TAF:T 
=6 
950 GDTCt 900 
960 PEri F (I 1 i 0 1,1,1 i n9 SI...iDr'out i ne UFOd t es 5eo 
r·e 1 ine 
970 F'O',:;IT IOt·l 20,O '·;' "sh ";:3HOE;" I:;CP I 
" .' nno: HIT::;:':': Hl0,·':3H1:JT':; ;';" I ht.s I "; HITS; "{L 
EFT} {DELETE} " ; 
980 ::;OUt·lO 0, 0., ~:1 , 0' FHURt4 
990 PEn 08L.I TERATE ~;TAP 
1 00£1 ~~H1 POKE 53279 ; 0 sener'3, t.es ': 1 i ck on 
inter·n;;.] speaket-· 

H110 FG'F: L=l TO 10 ,POKE ::;CR , PEEK( 5377(1)' 
POKE 53279, 0' t·1E>n L ' Pi) ;;:::: SCR, (1 
102[1 RETUR~l 

Apple Version 

100 REM APPLE SHOOTING STARS 
110 REM 
120 GR: HOME 
130 PRINT "**** SHOOTING STARS **** 

" : PRINT 
140 INPUT "HOW MANY STARS? ";NS 
150 IF NS = 0 THEN TEXT : HOME : EN 

D 
160 HOME 
170 FOR I = 1 TO NS 
180 COLOR = INT ( 15 * RND 1) + 

1 ) 
190 X = INT ( 34 * RND (1 + 3 ) -

: Y = INT ( 313 * RND ( 1 ) ) 
: IF SCRN( X , Y ) THEN 1 



Rocket Raiders

Our High Quality Software Is MoreThan A

Stroke Of Genius... It's AWork Of Art.
□ PM EDITOR: Dy Dennis Zander (Atari. 16K)
Create your own fast action graphics game tor tne

Atari 400 or 800 usmg its player missile graptiics tea-
lures By using player data stored as strings, players can

be moved or changed {tor animation) at machine lan

guage speed All this is done with siring variables
(PO$(Y)=SHIP4) This program is designed to pernit
creation of up to 4 players on the screen, store them as

string data and then immediately try them out m the
demo game included in the program Instructions *or
use in your own game are included PM EDITOR was
used to create the animated characters in ARTWORX
RINGSOF THE EMPIRE andENCOUNTERAT QUESTARIV.

PRICE S29.95cassette $33.95diskette

LJ ROCKET RAIDERS by Richard Petersen <Atan24K)
Defend your asteroid base against pulsar bombs, roc

kets, lasers, and the dreaded "stealth saucer" as aliens
attempt to penetrate your protective force field Precise
target sighting allows you to fire at the enemy using mag

netic impulse missiles to help protect your colony and
its vital structures

PRICE $19.95cassette J23.95 diskette

a INTRUDER ALERT! by Dennis Zander (Atari. 16K)
This ts a fast paced action game in which you must

escape from the 'Dreadstar' with the secret plans

The droids are after you and you must find and enter
your ship in order to escape If you fail, the rebellion
is doomed PRICE .$16.95cassette $20.95 diskette

Q THE RINGS OF THE EMPIRE: by Dennis Zander
(Atari 16Hi

TYPE-'N-TAU'

□ FOREST FIRE!: by Richard Petersen (Atan.24K)
Using encellent color graphics, your Atari is turned in

to a fire scanner to help you direct operations to contain
a lorest fire. You must compensate (or changes in wind,
weather and terrain Not protecting valuable property
can result in startling penalties. Life-like variables make
FOREST FIRE a very suspenseful and challenging simy

lation PRICE .... J16.95cassette $20.95dis-hette

DGIGATREK by John Shepard
(Atari (24K)Apple. North Starand CP/M (MBAStCl

Giga Trek has features not found in other "Star Trek

games including movement and a trigonometric coordi
nate system for navigation It rs your task durinR play

to destroy the combined flee! of Khngons and Romulons
that are menacing the Federation throughout the galaxy

PRICE $14.95cassette $18.95diskette

□ KALEIDOSCOPE by Clinton Parker (Atar. 16K)
Turn your computer into a color kaleidoscope of

ever changing patterns. This assembly level program

will generate sequences of patterns which will not
repeat for days. A graphic spectacular!

PRICE S14-95cassette J18.95 diskette

0 GIANT SLALOM: by Dennis Zander (Atari. 16K)
Bring the Winter Olympics toyour computer anytime of

the year! Use the joystick to guide your skier's path
down a giant slalom course consisting cl open and

closed gates Choose from three levels of difficulty.
Take practice runs or compete against from two to
eight additional skiers
PRICE $15.95cassette S 19.95diskette

D HODGE PODGE: by Marsha Meredith

(Apple48K. Applesoft or Integer BASIC)
Thiscaptivatmgprogram is a marvelous learning device

for children from 18 months to 6 years. HODGE PODGE
consists of many cartoons, animations and songs which
appear when any key on the computer is depressed A

must lor any family containing young children and an

Apple.
PRTCE $19.95 diskette

DTHE PREDICTOR by Thomas Harker
(Apple. Atari. TRS-80. North Star and CP/M (M BASIC)

This is a complete package that covers least squares
fitting of parameters for two or 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 in the program is prompted with simple
YES/NO commandsmaking it »ry easy to use

PRICE $29.95 diskette

ARTWORX is offering the fantastic TYPE-N-TALK'"
from Votrai" This easy-to-use unit connects to your

computer's serial port Text is automatically translated
into electronic speech enabling the TYPE-'N-TALK1"

hobbyist to use and enioy it immediately

PRICE $329.00

The following ARTWORX programs are available for

TYPE-'N-TALK
STUD POKER (Atan.24K) $16.95cassette

$20.95 diskette
TEACHER'S PET (Atan.24K; North Star) $16.95/ $20.95
BRlDGE2.0(Atan.24K.NorthStar) $19.95 / $23.95

NOMINOES JIGSAW (Atari, 24K) $17.95 / $21.95

Please specify 'TNT" version when ordering programs

D CRANSTON MANOR ADVENTURE: by Larry Ledden

(Atari. North Star and CP/M)
You must enter mysterious Cranston Manor and attempt

to collect its many treasures This extemely challenging
program will provide you with many hours (days') of
adventure The program may be interrupted at will and

your status saved onto the diskette.
PRICE $24.95 diskette

a 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

□ TEACHER'S PET: by Arthur Walsh (Atari. Apple.
TRS80.PET. North Star and CP'M(MBASIC) systems)

This is an introduction to computers as well as a learn

mg tool tor the young computenst (ages 3 7) The pio
gram provides counting practice, letter word recognition

and three levels of math skills
PRICE 514.95cassette $18.95ciiEkette

□ FORM LETTER SYSTEM: (Atari, North Star and Apple)

This is the ideal program for creating personalized lorm

letters1 FLS employs a simpleto use tent editor for pro
ducing fully justified letters Addresses are stored in a
separate file and are automatically inserted into your
form letter along with a personalized salutation Both
letter files and address files are compatible with ART
WORX MAIL LIST 3 OandTEXT EDITOR programs

PRICE $39.95diskerte

□ TEXT EDITOR: (Atari and North Star!
This program is very "user friendly" yet employs all

essential features needed for serious teit editing with
minimal memory requirements Features include com
mon sense operation, two different lustiftcationtechm

aues. automatic (me centering and straightforward

teit merging and manipulation TEXT EDITOR files are
compatiblewith ARTWORX FORM LETTER SYSTEM

PRICE $39.95 diskette

Q 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 many 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 (typically 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 file management The program pro

duces 1. 2 or 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 ARTWORK
FORM LETTER SYSTEM
PRICE $49.95 diskette

□ 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 the boldest heist of the century You will |Ourney

down amaze of corridors and vaults, eluding the most
sophisticated security system in the world Your goal is

to reach the Chairman's Chamber to steal the most trea
sured possession of all: THE OPEC OIL DEEDS'

PRICE $21.95cassette $25.95 diskette

H 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
mg hands may be replayed usmg 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 .... $17.95cassette $21.95diskette

□ ENCOUNTER AT QUESTAR IV: by Douglas McFarland
(Atari, 24K)

As helmsman of Rikar starship, you must defend
Questar Sector IV from the dreaded Zentarians Using
your plasma beam, hyperspaceengines and wits to avoid
Zentanan mines and death phasers. you struggle lo stay

alive This BASIC/Assembly level program has super
sound, full player missile graphics and real time action
PRICE $21.95 cassette S25.95 diskette

D THENOMINOES JIGSAW PUZZLE:

bvC. Minns/B. Brownlee {Atari. 24K. TRS-80. and Apple)
We quote . . "A bramteaser supreme (he concept

of NOMINOES JIGSAW is bnllant this video ngsaw
game is so clever and completely original that only
the most hardhearted puzzle hater could fail to be charm
ed' -ELECTRONICGAMESMAGAZINE.
PRICE $17.95 cassette (also available for TRS-80 color
computer) $21.95diskette

Highest Quality

Software",

Guaranteed.
ARTWORX SOFTWARE COMPANY

150 North Main Street Fairport, NY 14450 (716) 425-2833

Call ARTWORX toll-free number to order direct: —

800-828-6573 InNewYork, 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: 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.

•ATARI. APPLE. TRS-80. PET. NORTH STAR, CP/M. and TYPE'N TALK areregisted tradonames and'or trademarks

Our High Quality Software Is More Than A 
Stroke Of Genius ..• It's A Work Of Art. 

o PM EDITOR: by Denm§ Zander (Alan. 16K) 
Creale your own last acllon graphiCS game lor the 

Alan 400 Of 800 uSing lIs player m iSSi le graphics fea· 
tures.. By uSing player data stored as strmgs. players c an 
be moved or changed (for animatIOn) at machine fan· 
gua8~ speed All this IS done with string var iables 
(PO~Y)=SHIP4 ) This program IS designed to permit 
creallon 01 up to 4 players on the screen, store them as 
51(1ng data ana then Immediately try them out In the 
demo game Included In the program Instructions lor 
use en your own game are Included PM EDITOR was 
used to create the arllmaled characters In ARTWORX 
RI NGS Of THE EMPIRE and ENCOUNTER AT OUEST AR IV. 
PRICE ... S29.95 £3sseUe S33.95 dlskeue 

a ROCKET RAIDERS bv Richard Petersen (AtarI24K) 
Delena your asterOid base agamst pulsar bOmbs. rOC 

kets. lasers. and the dreaded "stealth saucer" as aliens 
altempt to penetrate your protective force field Precise 
larget Sighting allows you to fire at the enemy uSing mag 
netic Impulse miSSiles to help protect your colony and 
ItS Vital structures 
PRICE S19.95 casselte $23.95 dlskelle 

[J INTRUDER ALERT1 by DenniS Zander (Atal!. 16K) 
ThiS 15 a fast paced achon flame in which you must 

escape from the ~D(eadst ar' With the secret plans 
Tne drolds are after you and you must lind and enter 
your ship In order to escape. II you fa ll. the rebell IOn 
IS doomed PRICE . . .. $16.95 cassette $20.95 dlskette 

[J THE RINGS Of THE EMPIRE: by DenniS Zander 
(Atafl 16K) 

The Emplfe has developed a sefle$ of battle stations 
protected Dy one or more nngs of energy You must des 
troy these weapons by attaCking them 10 your Y·wlng 
fighter armed With Zydon torpedoes Each time you 
brast through the flngs and destroy the station. Ine 
Empire develops a neo.o.r station with more prOtect ive rings 
PRICE . $16.95 cassette $20.95 dlskette 

[J FOREST FIREl: by Richard Petersen (Atafl .24K) 
USing excellent color graphics. your Al arl 15 turned ,no 

to a fire scanner to help vou direct operations to contain 
a lorest lire. You musl compensate for changes In wind. 
weather and terrain. Not protecting vatuable property 
can result In startl ing penalties. llfe·hke variables make 
FOREST FI RE a very suspenseful and challenging Slmu · 
latlOn PRICE . $16.95 cassette $20.95 d l5kette 
[JGIGA TREK by John Shepard 
(Atal! (24K)Apple, North Star and CP/ M (M,BASIC) 

Giga Trek has features not found mother "Slar Trek" 
games Including movement and a tfigonometliC coordl 
nate system for navigation It IS your task dUling play 
to destroy the combined !leel 0 1 KllngOns and Romulons 
that are menaclnR the Federation thrOURhouttne ~a law 
~ICE .. S14.9S cassette $lB.9S dlsketle 

C KALEIDOSCOPE by Clinton Parker (Atafl 16K) 
Tum your computer into a color kaleldoscooe of 

ever changing patterns. ThiS assembly level progl3m 
Will generate seauences of patterns which Will not 
repeal lor days. A gra phic spectacularl 
PRICE $l4.95 cassette SIB.95 diskette 
[J GIANT SLALOM: by Dennis Zander (Alan. 16K) 

Btlng theWlnl er Olympics toyour computer anytime of 
the year! Use the joystick to gUide your skle(s path 
down a giant slalom course conSisting 01 open and 
closed gates. Choose from three levels of difficulty. 
Take practice runs or compete against Irom IwO to 

;wmf'.di.t ~~~~ 1 ~.k.i~~~ .. $15.95 casselle S19.95 dlskelle 

[J HODGE PODGE: by Marsha Mered ith 
(Apple48K. Applesolt or Inleger BASIC) 

This captivatingptogram is a marvelous learning device 
lor children ftom 18 months to 6 years. HODGE PODGE 
consists of many cartoons. animations and songs which 
appear when any key on the computer IS depressed. A 
must lor any family containing young children and an 

~rci~ .. ... ... ...... S19.95 dlskette 
[J THE PREDICTOR by Thomas Barker 

(Apple, Atal!. TRS·SO. North Star and CP/ M (M·BASIC) 
ThiS IS a complete package Ihat covers least squares 

l ining of paramelers for two or more vaflables THE 
PREDICTOR can be used lot OI'edlCllng sates and pro· 
cess behavlO1'. trend analYSIS. model bulldmg and many 
otner uses carhng for mulli lmear regte5slOn techniQUes 
Each opl lon m the prag_ram IS prompted With SImple 
YES/ NO commands making il very easy to use. 
'RICE S29.!t5 dlskefle 

--c:=="--,,TYP£.'N-TALK· - =""''''"'== 
ARTWORX IS oltenng Ihe fantast iC TYPE-·N· TALK'" 

from Votrax' ThiS easy·to·use unit connects to you l 
compule(s sellal oort Text IS automallcally tl anslared 
InIO electroniC speech enabling the TYPE- 'N-TALK'" 
hobbyist 10 use and enlOY It Immediately 
PRICE $329.00 

The follOWing ARTWDRX programs are available for 
lYPE~N·TALK 
STUD'POKER (Atafl .24K) . S16.95 cassette 

S20.95 dlskefle 
TEACHER'S PET (Atan 24K North Star) $16.95/ S20.95 
BRIOGE20 (Atar l 24K NorthSlar) SI9.95 / S23.95 
NOMINOES JIGSAW (Atarl, 24K) S17.9S / S21 ,95 
Please specl ty "TNT " version when ordering programs 

[J CRANSTON MANOR ADVENTURE: by Larry Ledden 
(Atan. North Slar and CP/ M) 

You must entet mystefiousCtanslon Manor and anempt 
to cotleCl lts many treasures ThiS extemely challenging 
program Will prOVide you With many hours (days') of 
adventure The program may be Interrupted at Will and 
~~Icitatus saved onto the dIskette S24.95 dlskeue 

[J PILOT: by Michael PItO (Atafl. 16K) 
Pilot yout small aorplane to a successlullandlng USIfI! 

both joyStiCkS to control throttle and attack angle PILO 
produces i!I true perspeclive rendition of Ihe runway, 
wh ich 15 constantly changing. Select Irom two levels 0 1 

~~fbfro l, clency Sl6.95 cassette S20.9S dlskelle 

o TEACHER'S PET: by Arthul Walsh (Ata,., Apple. 
TRS·SO,PET. North Star and CP/ M (MBASIC) systems) 

ThiS is an IntroductiOn to computers as well as a learn 
Ing tool lor the young computeflst (ages 3 7) The pro 
gram prOVldescountlngpraCllCe. letter ·word recogmtlon 
and three levels of math ski lls 
PRICE Sl4.95 cassette SlB.95dlskeUe 

[J FORM lrnER SYSTEM: (Alall. North Sl ar and Apple) 
Thi S is the Ideal program 10f creatmg pelsonailled lorm 

leltersl FLS employs a Slmple·lo·use lext editor lor pro· 
duclng lull~ Justified letters Addresses are stOfOO m a 

~r~rf~~:: ~,~~~ !~~h a~ tg~~I~:,'~re~n~~7'ue:!t:~~o ~~~~ 
leller tlle~ and addre!>!> Illes are compa\lble WIth ART· 
WORX MArl liST 3 OandTEXT EDITOR programs 
PRICE .. S39.95 dlskerte 

[J TEIT EDITOR: (Atan and North Starl 
ThiS program '5 very "user Iflendly yet employs all 

essential lea tu r~ needed for seflous text ediling With 
minimal memory reQUirements Features Include com· 
mon sense operation. two different lus\!flcal lon techn. 
Ques. aulomatlC line centerlnR and stra!ghtforwald 
tut merg,ng and manlpufa\lon TEXT EDITOR flies are 
compahDle wllh ARTWORX FORM LETTER SYSTEM 
PRICE $39.9S dlskette 

o MAIL LIST 3.0: (Atafl. Apple and North SIar) 
The very popular MAIL LIST 2.2 has now been up· 

graded Version 3.0 offers enhanced edit ing capablhtles 
to complement the manv other featu res which have made 
thiS program so popular MAIL LtST IS unu~ue In ItS 
ability to slore a maximum number of addresses on one 
diskette (typically between 1200 and 2500 namesl) 
Entnes can be retneved by name. key.vord(s) or by lip 
codes They can be wfltten to a printer or to another 
hie lor complete file management The program pro· 
duces 1. 2 or 3,up address labels and will SOrt by ZIP 
code (5 or 9 digitS) or alphabetically (by last name) Flies 
are eaSily merged and MAil LIST Will even l ind and 
delere dUfllcate enl lles! The address files created With 
~t~~ ~~TT~'~ ~rst~~eIY compatible With ARTWOR K 

PRICE S49.95 dlskeUe 

o THE VAULTS OF ZURICH : by Felix and Greg Herlihy 
(Atall,24K. PET ) 

ZUflch IS Ihe banklflgcap.tal 01 the wortd The rich and 
powerful depoSit thell weal th m ItS famed .mpregnable 
vaults But YOU. as a master thief. have dared to under· 
take Ihe txllde$t heist 01 the century. You Will tourney 
down a maze of COffldors and vaults. eluding the most 
SOPhisticated secuflly system In the world. Your goal IS 
to reach the Chalfman's Chamber to sleal the most trea· 
sured IJOSSeSSlOn 01 all: THE OPEC OIL DEEDS! 
PRICE .. S21.95 cassette S25.95 diskette 

[J BRIDGE 2,0 by Arthur Walsh (Alafl (24K), Apple 
TRS·SO. PET, North Star and CP/ M (MBASIC)syslems) 

Raled III by CreatIVe Compullng, BRIDGE 20 IS the 
only program that allows you to both bid for the contract 
and play oul the hand (OtT defense or offense!) Inferesl· 
Ing hands may be replayed uSing Ihe ~dupllCate" bridge 
feature ThiS IS certainly an Ideal way to finally learn to 
play Dfldge or to get lnlo a game when no other (human) 
players are ;\valtabte -
PRICE . S17.95 cassette S21.95 dlskette 

[J ENCOUNTER AT QUESTAR IV: by Douglas McFarland 
(Alafl.24K) 

As helmsman 01 Rlkar starshlP. 'tou must de/end 
Ouestar Sector IV from the dreaded Zentarians. USing 
your plasma beam. hyperspace engines and wlls to aVOId 
Zenta,.an mines and death phasers. you struggle to stay 
alive ThiS BASIC/ Assembly level program has super 
sound. lull player miSSile graphiCS and realtime action 
PRICE S21.95 cassette S25.95 diskette 

o THENOMINOESJIGSAW PUZZLE: 
bv C. Mlnns/B. Brownlee (Atan. 24K, TRS·SO. and Apple) 

We Quote ,. "A bralnteaser supreme the concept 
of NOMINOES JIGSAW IS bnllant_ th iS Video Ilgsaw 
Rame IS so clever and cpmplete!v orlgmal that onlv 
the most hardhearted DUllle hater could fa ll to becharm· 
ed .~ - ELECTRONIC GAMES MAGAZINE. 
PRtCE $17.95 cassette (also available for TRS·SO color 
computer) $21.95 diskette. 

Highest Quality 
Software- , 
Guaranteed, 

ARTWORX SOFTWARE COMPANY 

150 North Main Street Fairport , NY 14450 (71 6) 425·2833 

.. ..... . ... . . . . Call ARTWORX toll ·free number to order direct: •..•....•...•.•• 
: 800-828-6573 In New York . Alaska. Hawaii call : (71 6)·425:2833 ~: 

All orders are processed and shipped within 48 hours, iI!iiii.I: 

~ 
Writefo~. 

Quantity Discounts: listing more information 
Deduct 10% when ordering 3 or more programs about these and other 

Shipping and handling charges: 
Within North America: Add$2,00 
Outside North America: Add 10% (Air Mail) 

New York State residents add 7% sales tax. 

Ask for ARTWORX at your local computer store. quality ARTWORX programs, 
' AlARI. APPLE. TRS·BO. PEl . NORTH STAR, CP/ M. and TYPE'N l ALK are-yeglsted trad~names and/ or- trademarks : 
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90

200 PLOT X , Y

210 NEXT I

220 REM MAIN LOOP

230 S = 1 : E = 36

240 FOR X = S TO E STEP SGN

530

PRINT

RETURN

NORMAL

250

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

510

520

COLOR = 1 : PLOT X

X + 2 , 39

COLOR = 2

LOT X + 1

COLOR = 0

OT X + 3 , 39

:PLOT X + 2

39

E - S

PLOT

+ 1 39PLOT X

38

PLOT X - 1 ,39

:PLOT X , 38

38

PL

IF MS = 0 THEN 390

REM FIRE MISSILE

COLOR = 0 : PLOT MX , MY

Z = PEEK ( - 16336 )

MY = MY - 1 : IF MY < 0 THEN MS

= 0 : GOTO 390

P = SCRN ( MX , MY )

Z = PEEK ( - 16636 )

IF P ■ 0 THEN COLOR = INT ( 15 '

1 ) + 1 ) : PLOT M

GOTO 390

1 : GOSUB 490 : MS = 0 '

* RND (

X , MY

H = H +

COLOR = 0 PLOT MX MY

IF H = NS THEN 460

FOR J = 1 TO 10 : Z = PEEK ( -

16636 ) : FOR W = 1 TO 2 ~

:NEXT :Z = PEEK ( - 16636

) :NEXT

IF PEEK ( - 16384 ) < 127 THE

N 440

POKE - 16368 , 0

IF MS THEN COLOR = 0 : PLOT MX '

, MY

MS = 1 : MX = X : MY = 37 : SH '

= SH + 1

GOSUB 490

NEXT

S=37-S:E=37-S: GOTO '

240

HOME : PRINT "SCORE : ";INT { H

* 100 / SH )

PRINT " PRESS "; : FLASH : PRI

NT " RETURN"; : NORMAL

GET A$ : RUN

HOME

PRINT " SHOTS FIRED : "; : INV

ERSE : PRINT SH; : NORMAL

PRINT " SCORE : "; : FLASH : P

RINT INT ( H * 100 / SH )

; : NORMAL

PRINT " HITS : "; : INVERSE :

PET Version

100 REM PET/CBM SHOOTING STARS

S3rS

STA

110 REM

120 GOTO 180

130 REM SOUND SUBROUTINE

140 POKE S1,K1:POKE S2,K2:POKE

V

150 POKE S1,K0:RETURN

160 REM PET/CBM SHOOTING STARS

170 REM

180 PRINT "{CLEAR}**** SHOOTING

RS ****{DOWN}"

190 S1=59467:S2=59466:S3=59464:K1=1

6:K0=0:K2=51

200 INPUT "HOW MANY STARS";NS

210 IF NS=K0 THEN PRINT "{CLEAR}":E

ND

220 PRINT "{CLEAR}":CRT=32768:LL=40

:REM LL=80 FOR 8032

230 FOR 1=1 TO NS

2 40 X=INT( (LL-5)*RND(l)+3) :Y=INT(20

*RND(1))

250 IF PEEK(CRT+X+LL*Y)<>32 THEN 24

0

260 POKE CRT+X+LL*Y,42

270 FOR W=100 TO K0 STEP-10:SV=W:GO

SUB 130:NEXT W

280 NEXT I

290 S=l:E=LL-4:CH=E+1

3 00 SHIP$=CHR$(17 2)+CHR$(177)+CHR$(

187)

310 FOR X=S TO E STEP SGN(E-S)

320 PRINT"{HOME}{23 DOWN}";

330 PRINT TAB(X);" "SH$" ";

340 IF MS=K0 THEN FOR W=1 TO 10:NEX

T:GOTO440

350 REM FIRE MISSILE

360 POKE CRT+MX+LL*MY,32

370 SV=200:GOSUB130

380 MY=MY-1:IF MY<K0 THEN MS=K0:GOT

0 440

390 P=PEEK(CRT+MX+LL*MY)

400 IF P=32 THEN POKE CRT+MX+LL*MY,

93:GOTO440

410 H=H+1:GOSUB 540:MS=K0:V=K0

420 FOR J=l TO 9:SV=50:GOSUB130:POK

ECRT+MX+LL*MY,32+128*V:SV=

8 0:GOSUB130:V=1-V:NEXT

430 IF H=NS THEN 500

440 GET K$:IF K$="" THEN 480

450 IF MS THEN POKE CRT+MX+LL*MY,32

460 MS=1:MX=X+1:MY=22:SH=SH+1
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200 
210 
220 
230 
240 

90 
PLOT X , Y 
NEXT I 

PRINT H 
530 RETURN 

NORMAL 

REM MAIN LOOP­
S = 1 E = 36 

PET Version 

FOR X = S TO ESTEP SGN 
) 

250 COLOR = 1 
X + 2 , 39 

PLOT X 39 

E - S 

PLOT -

260 COLOR = 2 PLOT X + 1 , 39 : P 
LOT X + 1 , 38 

270 COLOR = 0 : PLOT X - 1 , 39 :PL 
OT X + 3 , 39 :PLOT X , 38 

:PLOT X + 2 , 38 
280 IF MS = 0 THEN 390 
290 REM FIRE MISSILE 
300 COLOR = 0 PLOT MX , MY 

100 
110 
120 
130 
140 

150 
160 
170 
180 

190 

310 2 = PEEK ( - 16336 ) 200 
320 MY = MY - 1 : IF MY < 0 THEN MS 210 

= 0 : GOTO 390 
330 P = SCRN ( ~X , MY ) 
340 2 = PEEK ( - 16636 ) 
350 IF P = 0 THEN COLOR = INT 

* RND ( 1 ) + 1 ) : PLOT M 
X , MY : GOTO 390 

220 

15 - 230 
240 

360 H = H + 1 GOSUB 490 MS = 0 - 250 
COLOR = 0 : PLOT MX , MY 

370 
380 

390 

400 
410 

420 

430 
440 
450 

460 

IF H = NS 
FOR J = 1 

16636 ) 
:NEXT :2 = 

THEN 460 
TO 10 : 2 = PEEK ( 

FOR W = 1 TO 2 -
PEEK ( - 16636 

) : NEXT 
IF PEEK 
N 440 

- 16384 ) < 127 THE 

POKE - 16368 , 0 
IF MS THEN COLOR = 0 
, MY 
MS = 1 : MX 
= SH + 1 
GOSUB 490 
NEXT 

= X : MY 

PLOT MX -

= 37 : SH -

5 = 37 
240 
HOME : 

- S E = 37 - 5 : GOTO -

* 100 
PRINT "SCORE 
/ SH) 

II j INT ( H 

470 PRINT" PRESS"; : FLASH 
NT " RETURN"; : NORMAL 

PRI 

480 
490 
500 

510 

GET A$ : RUN 
HOME 
PRINT" SHOTS FIRED: "; : INV 
ERSE : PRINT SH; : NORMAL 
PRINT " SCORE: "; : FLASH : P 
RINT INT ( H * 100 / SH) 
; : NORMAL 

260 
270 

280 
290 
300 

310 
320 
330 
340 

350 
360 
370 
380 

390 
400 

410 
420 

4 30 
440 
4 50 

REM PET/CBM SHOOTING STARS 
REM 
GOTO 180 
REM SOUND SUBROUTINE 
POKE Sl , K1 :P OKE S2,K2:POKE 
V 
POKE Sl,K0:RETURN 
REM PET/CBM SHOOTING STARS 
REM 

53,S 

PRINT "{CLEAR}**** SHOOTING STA 
RS ****{DOWN}" 
Sl=59467:S2=59466:S3=59464:K 1=1 
6:K0=0:K2=51 
INPUT "HOW MANY STARS";NS 
IF NS=K0 THEN PRINT "{CLEAR}":E 
NO 
PRINT "(CLEAR}":CRT=32768:LL=40 
:REM LL=80 FOR 8032 
FOR 1=1 TO NS 
X=INT( (LL- 5)*RND(1)+3) :Y=INT(20 
*RND(l» 
IF PEEK(CRT+X+LL*Y)<>32 THEN 24 
o 
POKE CRT+X+LL*Y,42 
FOR W=100 TO K0 STEP-1 0:SV=W : GO 
SUB 130:NEXT W 
NEXT I 
S=1:E=LL-A:CH=E+1 
SHIP$=CHR$(172)+CHR$(177)+CHR$( 
187) 
FOR X=S TO ESTEP SGN(E-S) 
PRINT"{HOME}{23 DOWN}"; 
PRINT TAB(X);" ·SH$" "; 
IF MS=K0 THEN FOR W=l TO 10:NEX 
T:GOT0440 
REM FIRE MISSILE 
POKE CRT+MX+LL*MY,32 
SV=200 : GOSUB130 
MY=MY-1:I F MY<K0 THEN MS=K0:GOT 
o 440 
P=PEEK(CRT+MX+LL*MY) 
IF P=32 THEN POKE CRT+MX+LL*MY, 
93 :GOT0440 
H=H+1:GOSUB 540:MS=K0:V=K0 
FOR J=l TO 9:-SV=50:GOSUB130:POK 
ECRT+MX+LL*MY,32+128*V:SV= 
80:GOSUB130:V=1- V:NEXT 
IF H=NS THEN 500 
GET K$:IF K$="" THEN 480 
IF MS THEN POKE CRT+MX+LL*MY,32 

520 PRINT" HITS : "; : INVERSE 460 MS=1:MX=X+1:MY=22:SH=SH+1 
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Enter me i in
The Dimension of Mind is

an extension of sight and

sound. A dimension whose

only boundary is imagina

tion. These same character

istics are inherent in the

extraordinary line of hard

ware and software products

manufactured by UMI for

Commodore's VIC, PET,

and other micro-computers.

UMI offers micro-computer

users unique, innovative

entertainment, educational,

and professional programs

on tape cassette or on UMI's

own durable cartridges. UMI

also provides memory ex-

r. ___ _ __

Please send me the I

UMI 1982 CATALOG .

UNITED MICROWARE IND..INC ■

3503 TEMPLE AVE., SUITE C

POMONA, CA 91768

NAME . -

ADDRESS .

CITY

pansion devices, communi

cations programs, as well

as programmer and hobby

ist aids.

To begin your journey into

The Dimension of Mind,

please mail attached coupon

to receive UMI's 1982 Cata

log or call (714) 594-1351.

STATE.I
I ZIP_ _COMPANY_ . |

united microvuare industries, inc. • 3503 temple avenue • suite c • pomona, California* 91768

Enler The U m I Dimension 01 mind 
The Dimension of Mind is 
an extension of sight and 
sound . A dimension whose 
only boundary is imagina­
tion . These same character­
istics are inherent in the 
extraordinary line of hard­
ware and software products 
manufactured by UMI for 
Commodore's VIC , PET, 
and other micro-computers. 
UMI offers micro-computer 
users unique, innovative 
entertainment, educational, 

and professional programs 
on tape cassette or on UMI 's 
own durable cartridges. UMI 
also provides memory ex-... -----, I Please send me the 
UMI1982 CATALOG I UNITED MICROWARE IND., INC. I 
3503 TEMPLE AVE., SU ITE C I POMONA, CA 91768 I 
NAME __________________ __ 

I ADDRESS I 
CITY STATE ___ _ 

I ZIP COMPANY - • ... ----_ .. 

pansion devices, communi­
cations programs, as well 
as programmer and hobby­
ist aids. 
To begin your journey into 
The Dimension of Mind, 
please mail attached coupon 
to receive UMI's 1982 Cata­
log or ca ll (714) 594-1351 . 

• urn. 
, . 

united microware industries, inc .• 3503 temple avenue ' suite c • pomona, california . 9 1768 



470 GOSUB 540

480 NEXT

490 S=CH-S:E=CH-E:GOTO310

500 PRINT "{CLEARjSCORE: {REV}";INT

(H*100/SH)

510 PRINT "{DOWN}PRESS {REV}RETURN{

OFF} TO PLAY AGAIN:11;

520 GET A$:IF A$="" THEN 520

530 RUN

540 PRINT"{HOME}{24 DOWN}";

550 PRINT " SHOTS FIRED:";SH;" SCOR

E:{REV}";INT ( H*100/SH);"{O

OFF} HITS:";H;

560 RETURN

570 END ®

TOLL FREE
Subscription

Order Line

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

COMPUTER
Calligraphy?

Well, not really! But with FONTEDIT you can design your own

character sets for the ATARI. You can create special graphic sym

bols for use in games, or even make a Russian alphabet. After you

design a new set of characters, save them on disk or tape for later

use. We provide a subroutine that you can use in your own prog

rams to load a custom character set.

FONTEDIT is very easy to use: you use a joystick to design a

large copy of ihe new character as you individually control whether

each of Ihe 64 dots that make-up a character are on or off. A menu

of FONTEDIT commands on the screen shows you how to control

this powerful yet simple-to-use character editor. The 56-page

User's Guide provides clear, easy-to-understand instructions for

FONTEDIT. There is also a detailed, line-by-line description that

explains exactly how FONTEDIT works.

In addition to the FONTEDIT program, our IRIDIS #2 package

includes three custom character sets, a routine to load the cstom

characters for use in your own programs, and a program that

shows the use of custom-designed graphic characters. IRIDIS # 2

is an exceptional value: only S17.95 for the cassette, (requires

16K) or $20.95 for disk (requires 24K). California residents add 6°o

tax. VISA and MASTERCARD welcome.

Aii^ GoleIa CA 93116
805-683-1585

ATARI is a legistered trademark of Atan Inc

YOUR SEARCH IS OVER!

i OUR NEW

IS NOW AVAILABLE!

OVER 150 TITLES FOR YOUR ATARI 400/800

SEND $2.00 FOR

POSTAGE & HANDLING TO:

MAIL ORDER DEPT.
1040 BREA MALL

BREA, CALIFORNIA 92621

(714) 671-1091

COMPUTER CENTERS

OF BREA MALL

470 GOSUB 540 
480 NEXT 
490 S=CH- S:E=CH- E : GOT0310 
500 PRINT " {CLEAR}SCORE : {REV} "; INT 

(H*H10/SH) 
510 PRI NT " {DOWN}PRESS {REV}RETURN{ 

OFF} TO PLAY AGA I N:"; 
520 GET A$:I F A$= "" THE N 520 
530 RUN 
540 PRI NT"{HOME}{ 24 DOWN} "; 
550 PRINT " S HOTS FIRED :"; SH; " SCOR 

E: {REV} "; INT (H* 100/S H) ;" {O 
OFF} HITS: ";H; 

5 60 RETURN 
57 0 END © 

TOLL FREE 
Subscription 
Order Line· 

800-345-8112 
In Pol 800-662-2444 

~[Jr:lPlJT~R 
Calligraphy 1 

Well. nol really! But with FONTEDIT you can design your own 
character sets for the ATARI. You can create special graphic sym­
bols for use in games. or even make a Russian alphabet . After you 
design a new set of characters , save them on disk or tape lor later 
use. We provide a subroutine that you can use in your own prog­
rams to load a custom character set. 

FONTEDIT is very easy to use: you use a joystick to design a 
large copy of the new character as you Individually control whether 
each of the 64 dots that make-up a character are on or off. A menu 
of FONTEDIT commands on the screen shows you how to control 
this paweriul yet simple-ta-use character editar. The 56-page 
User's Guide provides clear. easy· ta·understand inSlructians far 
FONT EDIT. There is also a detailed. line·by·line description that 
explains exactly how FONT EDIT works. 

In addition to the FONTEDIT program. our IRIDIS # 2 package 
includes three custom character sets, a routine to load the cstam 
characters for use in your own programs. and a program that 
shaws the use 01 custam·designed graphic characterS. IRIDIS # 2 
is an exceptianal value: anly $17.95 far the cassette . (requires 
16K) ar $20.95 far disk (requires 24K). Califorma residents add 6~o 
tax . VISA and MASTERCARD welcame. 

THECODE Box 550 

WORKS Goleta. CA 93116 
805·683·1585 

AlAR! IS a feglsTerea tlademark ot Alan . tnc 



• for 1-4 players

• requires SPEED and STRATEGY

• 2000 words and definitions

• competitive, exciting, fun

Beat the clock! Outsmart your friends!

And while you're at it, build an impressive vocabulary.

3 LEVELS OF PLAY ON ONE DISK:

Beginner — for ages 9-14

Regular — for older teens and adults
Challenge — for anyone who dares!

WORDRACE boosts your verbal I. Q. for college entrance exams and civil service tests.

Creat for giving school children a head start.

The challenge and pleasure of WORDRACE are irresistible.

At last, an educational game that's really fun to play!

ATARI 400/800 32K DISK/BASIC $19.95
APPLE 11/11+ 48K DISK/APPLESOFT $19.95

ALSO FROM DON'T ASK:

ABUSE

THE ORIGINAL INSULT PROGRAM

• Millions of different insults.

• Guaranteed to call you somethingyou've

never been called before.

ATARI 400/BOO 40K DISK/BASIC $19.95

APPLE ll/ll- 48K DISK/APPLESOFT $19.95

At your computer store

or send S19.95 +52.00 shipping for each program to DON'T ASK.

lifornia resi

ATARI is a trademark of ATARI INC.

APPLE is a trademark of apple computer inC

Dealer inquiries welcome

DON'T ASK
COMPUTER SOFTWARE

2265 Westwood Blvd. B-150

Los Angeles, CA 90064

(213) 397-8811

AUTO
MATIC

TELE
PHONE

CONNECTOR
TNW'S

IEEE-488 Bus

103 Modem
An auto-dial/auto answer

Bell-103 compatible modem for

use with the Commodore

PET/CBM, HP-85, Osborne-1

and other IEEE-488 computers.

Connects directly to the phone

system via DAA and

provides access to The Source,
Telenet, Tymnet, local Bulletin

Boards, others.

Features: Pulse-dial or answer

with TNW software. Software

selectable baud rate (110-600

bps), character size (5-8 bits),
parity, and stop bits. Also, space

disconnect (long or short),

transmit break, error detection,

status byte and SRQ enable.

Options: DAA with modular

plug. Standard IEEE-488 cable.

(IEEE-488 cable for PET or

Osborne-1 included.)

TNWs 103 Modem comes complete

with cabinet, full documentation, and

one-year warranty. Details from George

Masters:

TNW
Dept. C-2, 3444 Hancock Street,

San Diego. CA 92110

(714) 296-2115 • TWX 910-335-1194

VISA/MasterCard

Dealer Inquiries Welcome

DON'T ASK Presents 
the new, fast~moying 
dictionary game for 
all ages: 

• for 1-4 players 
• requires SPEED and STRATEGY 
• 2000 words and definitions 
• competitive, exciting, fun 

Beat th e clock! Outsmart your frie nds! 
And w h ile you' re at it, bu i ld an im pressive vocabulary. 

3 LEVElS OF PLAY ON ONE DISK: 
Beginner - for ages 9·14 
Regular - for older teens and adults 
Challenge - for anyone who dares! 

WQRDRACE boostsyourverbalLQ. for co llege entrance exams and civi l service tests. 
Creat for giving school chi ldren a head starL 

Th e chal lenge and pleasure of WORDRACE are irresistib le. 
At last, an educational game that's really fun to play! 

ATARI 400/ 800 31K DISK/ BASIC $19.95 
APPLE 11/11 + 48K DISK/APPlESO FT $19.95 

ALSO FROM DON'T ASK: 

A~USE 
THE ORIGINAL INSULT PROGRAM 

• Millions of different insults . 
• Guaranteed to ca ll you something you've 

never been ca lled before. 

I 400/ 800401( DISK/BASIC S19.95 
11/ 11+ 481( DISK/APPLESOFT 519.95 

At your computer store 
or send 519.95 +$2.00 shipping for each program to DON'T ASK 
C.lhlofma f(' sldenlS add 6"4 1.1)., 

AlARI IS a u .:Idem,uk of AlARI INC. 
APPL( IS a Irademafk of APPLE CO .. ~·tI·Ul[ R INC 

Dealer inquiries welcome 

DON'T ASK 
COMPUTER SOFTWARE 

2265 Westwood Blvd . B-1 50 
Los Angeles, CA 90064 
(213) 397-8811 

AUTO­
MATIC 
TELE­

PHONE 
CONNECTOR 

TNW'S 

IEEE·488 Bus 
103 Modem 

An auto-dial/auto answer 
Bell-l03 compatible modem for 
use with the Commodore 
PETICBM, HP-85, Osborne-t 
and other IEEE-488 computers. 
Connects directly to the phone 
system via DAA and 
provides access to The Source, 
Telenet, Tymnel, local Bulletin 
Boards, others. 

1I
f"(=- -_ '_ t· ,.,.,. ---- ~~. 

~ ~,~ . 
• 

Features: Pulse-dial or answer 
with TNW soHware. SoHware 
selectable baud rate (110-600 
bps), characler size (5-8 bits), 
parity, and stop bits. Also, space 
disconnect (long or short) , 
transmit break, error detection, 
slatus byte and SRQ enable. 
Options: DAA with modular 
plug. Standard IEEE-488 cable. 
(IEEE-488 cable for PET or 
Osborne-l included.) 

TNW's 103 Modem comes complete 
wilh cabinet, full documentation, and 
one-year warranty. Details (rom George 
Masters: 

~TNVl 
( """"""'" 

Dept. C-2, 3444 Hancock Slreet, 
San Diego, CA 92110 

(7 14) 296-21 15 ' TWX 910·335-1194 
VISA/MasterCard 

Dealer Inquiries Welcome 
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The World

Inside
The

Computer

COMPUTE! welcomes Fred D'Ignazio, whose The World Inside The Computer column will appear each month.
Fred is a computer enthusiast and author of several books on computers for young people, including:

Katie and the Computer; The Creative Kid's Guide to Home Computers; Small Computers; Exploring Their Technology

and Future; Working Robots; and Electronic Games. 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-adventure 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.

Santa Claus,Subways,

AndPenguins

Fantasy And The Four Bases

Close your eyes and imagine the baseball diamond

at Yankee Stadium. The diamond has four bases.

This column also has four bases. What do the four

bases represent?

First base is Fun.

Second base is Learning.^econct oase is Learning.

Third base is Kids.

Home plate is Computers.

In the middle of the baseball diamond is the

pitcher's mound. As author of this column, I am

like the pitcher. My ball isn't made out of cork or

cowhide. It's pure fantasy. It is the world inside the

computer.

This column will explore the many ways kids

can use computers to learn and have fun at the

same time. And on their own. It will focus on ways

computers can be used to foster self-directed learning

for each kid's own benefit and enjoyment.

Santa And The Penguins

Our society is feeling the impact of a computer

implosion. It's as if Santa Claus' bag burst as he flew

across the world, and

the presents are

tumbling to the earth,

ending magically

under everyone's

Christmas tree. And

all the presents are

small computers. And

it is Christmas all year long!

Has your computer

just dropped clown through

the chimney and bounced into

your living room? If so, prepare for a knock on

your door. Answer it, and you will find that your

front lawn is overrun with experts frantically trying

to attract your attention. "We are ready to advise

you," they say. "We can introduce you to guide books,

cook books, checklists, disks and cassettes — what

ever you need to operate your home computer."

By all means, let the experts in. And listen to

what they have to say.

But don't expect to find an expert here in this

column. I'm no expert. I'm not an educator. I'm

not a psychologist or a game whiz or a scientist.
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Who am I?

I'm a writer, and a storyteller. I'm also a

parent —of a little boy (Eric) who's almost three,

and a not-so-little girl (Catie) who'sjust turned six.

If I'm ho expert, why do I think I can climb on

my soapbox and tell you things about computers?

First, because ofwhat I love. I love kids, fantasy,

fun, learning, and computers. I think I can build a

column around these five loves, a column that will

be interesting to anyone who shares my affections.

Second, have you ever seen

a penguin rookery? It's a

small island or hunk of

rock near the bottom of

the world, on or near

Antarctica. Its most distin

guishing characteristic is

that it is crowded, packed,

jammed with penguins.

Certain applications

of small computers

resemble a penguin

rookery. There are experts and so-called experts

crawling all over, bumping into each other, stealing

each other's rocks (for nests), and occupying all the

free space.

A penguin rookery is a good place to read

about, but I have no intention of visiting one and

pretending to be just another penguin {as Jacques

Cousteau once did). The same goes for this column.

In this column, we (you and I) will search for islands

that are less crowded. We will look for computer

applications which are vital, but which have not yet

received a great deal of attention.

Uncrowded Islands

What are some areas we might explore?

First, computersfor little kids. Let's say, arbitrarily,

from age two up to age eight. We have all seen

articles, games, and programs aimed at this group.

But not so many as at other groups. As a father

and lover of small children, I'd like to explore

some new applications for computers here.

Second, education at home, computers are

zipping into schools like commuters

riding a New York Subway

Express —quickly and in great

numbers. To really fit in, the

computers have to adhere to

tmy

the schools' curriculum. That means, programmed

learning, by the experts.

But how about education at home? Self-

motivated and self-directed education? Education

without a formal curriculum. Education without a

game plan or an expert peering over the learner's

shoulder. Education that is notjust alphabets,

multiplication, memorization, and drill. This is

another area that fascinates me. I'd like to focus on

it in this column.

Third,fantasy. The computer playground. A

place for kids to act like monkeys and develop

bulging muscles of the imagination.

Fantasy is the world of kids. It remains their

world until they have heard enough facts and

enough drivel to drive fantasy back - back into

their mind's back burners and dark corners.

Computers are an immensely powerful tool of

directed, solo, or group-oriented fantasy. Just

witness the enormous popularity of electronic

games.

Fantasy is natural for the child. It has a galvan

izing, emotive, and energizing effect on whatever

the child does.

A personal computer is like a wizard's staff, a

magician's wand. It is a powerful tool for fantasy.

It is a tool for the gods, and the gods within us. It is

creativity unbounded. According to computer

philosopher Greg Yob:

If you can program your computer, here

is a tiny universe in which you can be God.

Within the realms of expression that

the computer can provide, you can build

a world, define its laws, and watch the

universe unfold. As your whim dictates,

you can intervene at any time, and if you

desire, the history of the universe can be

changed and rewritten at will. Such a

power this is!*
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Yet, as they become increasingly popular, small

computers are also becoming more focused, more

regimented. They are becoming big business. They

are becoming standardized and institutionalized.

But they are still ripe for fantasy. Safe in the

confines of your own home, where you and your

kids are the kings and queens of the realm.

A large dose of fantasy can make your child's

use of the computer more playful, his or her learning

more creative, more effective and long-lasting.

Fourth, and last, games. What kind of games?

It doesn't matter, just so they're fun and produce a

positive, constructive effect on the young game

player.

Welcome to D'lgnazio's Game Arcade

I have eight programmable computers in my home.

Running on those computers are over two hundred

different games.

I have opened the doors of my home to neigh

borhood youngsters. As a result, my home has

become the local videogame arcade.

It's an offer the kids can't refuse: they get to

play games, hour after hour, and it doesn't cost

them a single quarter. Needless to say, the parents

are delighted with this arrangement. And I get lots

of contact with young people, which I enjoy and

which helps me with my books.

On any afternoon, there are usually three or

more young people present, playing "canned"

games or inventing new ones. The young people

range in age from two years old (my son) to seven

teen years old. Most, however, are between eleven

and fourteen.

Afternoons are noisy in the D'Ignazio Arcade.

There are squeaks, giggles, beeps, and booms. In

the midst of all the silliness and fierce competition,

though, two things are apparent. First, the kids are

having fun. Second, they are learning.

During the course of this column, I'd like to

write about the many ways kids can use computer

games to learn and have fun. I think it will make

interesting reading.

Adventure, Oracles, Picturebooks & Turtles

So now you have it. I've emptied my pockets and

dumped the contents into your lap. As a result, you

probably have some idea of this column's flavor

and slant.

But where is it going?

In the next few months, here are some of the

topics I'd like to explore:

If Your Teacher Were a Turtle

Using Turtle robots to teach young children

reading, writing, programming, directionality, etc.

Alice in Computerland

A visit to the world inside the computer. How

the youngest children can learn the basics of com

puter hardware and software. Computer literacy for

toddlers. Computers as a second language. Compu

ters as a new mythology.

Robots, Games and Learning

A special chapter on using robots and robot

games to teach things to kids. Kids love robots. I'll

bet you do, too.

Special Gamesfor Kids with Special Needs

If your child has a physical, emotional, or

learning disability, this chapter is for you.

Toddler Adventure

How to wean your toddler from

her blanket or bottle and turn her

loose on a computer. How to

launch your young children on

their first adventure — an exciting,

educational experience.

The Computer Pkturebook

The electronic book is on

its way. It will come in the form

of a microchip, ready to plug

into your book player. But until

it arrives, you can create your own books on your

home computer. This column will show how you

and your kids can create electronic picturebooks.

The Computer Oracle

What are your kids' favorite questions? Mine

are: Why? What? How? Who? Where? This chapter

shows you how you can turn your kids' questions —

and your answers - into a game and a growing data

base of information pertinent to your children's

blossoming interests and knowledge of the world.

Building Models

Kids can fire questions endlessly at you. You try

to answer them, but you suspect that your answers

flit like butterflies into their ears, ricochet around a
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bit, then flit back out, only a moment later.

We all learn things best by doing them. How did

you first learn about people and their bodies? Did

you have a dolly or a teddy bear? How did you first

learn about automobiles, monsters, trains, airplanes,

and spaceships? The way I learned was by building

models.

You can answer your kids' questions with models

— computer models. You don't build them using paper,

plastic, or glue, but by creating simulations — minia

ture replicas of creatures, things, processes, or events

pulled from the real world.

But why stick to the real world? Why not copy

something directly from your child's dreams or

imagination? With a little ingenuity, you can probably

build a model of it on your computer. Then your

child can run the model, change it, or add to it. Or

replace it with something else.

A New Member of Your Family

Our family computer (the oldest one) is named

'Ged,' after the wizard hero of Ursula LeGuin's

Wonderful Earthsea Trilogy.

When Ged first arrived on our doorstep, he was

a dull and simple-minded charac

ter. He knew how to edit text, save

and copy files, things like that. But

that was about all.

So my kids began to teach him.

They imagined what kind of

personality he ought to have (wise

but mischievous and tricky), and we gradually

breathed life into what was once a dry and pedestrian
computer.

Now we treat Ged like a member of the family.

He has his own jokes, his own riddles, tricks, favorite

expressions, and peculiarities. He

is very much like a real person.

That means he is constantly

learning —and my children are

his teachers.

This column will offer

suggestions on how to turn your

computer into a member of your

family. Or several members, After all, just like a real

person, he or she can have many faces.

On the way, 1 guarantee you, your children will

learn many things about computers, programming,

intelligence, and personality. And about themselves.
In a sense the computer becomes a mirror - it reflects

the kids, you, and your entire family.

Making Your Computer More Real

Have you ever read the Velveteen Rabbit} It's a

story about a nursery toy — a little stuffed bunny —

who becomes real to the child who loves him.

Kids tend to anthropomorphize everything.
They see a person, a spirit, a gremlin, or creature

inside or behind everything that exists. Ironically,

this fantasy image of the world seems to make the

things in it more real.

Computers can easily become more human-like

and more real. We can program a personality into

them. We can add a voice synthesizer. We can

attach a speech-recognition device. There are

many other options.

This column continues the discussion of the

previous column: how to make computers more

human-like and real. This process can be educa

tional and a lot of fun.

Software And Reviews

Each month, I hope to come up with some original

software, usually written in BASIC, and written so

you can use it on one of the popular, low-cost

computers, such as the Commodore VIC, the Atari

400, or the TI 99/4A.

In addition, I will often review books, maga

zines, and software that are relevant to that month's

column. I want to awaken your curiosity and spark

your imagination. I want to startle you and surprise

you. But I also want to inform you.

Feedback

Well, that's it. Welcome aboard the column. And

while you're reading it each month, I'd like you to

ask yourself one question,

over and over:

WHAT WOULD/BE

WRITING ABOUT IF /WERE

DOING THIS COLUMN?

Then, if answering that

question gets you all Fired up, drop me a line:

Fred D'lgnazio

do COMPUTE!

P.O. Box 5406

Greensboro, NC 27403

I promise to write back, and I promise to listen

carefully to your suggestions. There's a good chance

I can use them in an upcoming column. And, of

course, I'll give you the credit.

^Gregory Yob, "The Computer as a Gun: Personal Computers

and Personal Autonomy," NCC'79 Personal Computing
Proceedings, NY: American Federation ofInformation

Processing Societies (AFIPS), p. 9, 1979.

The author, his daughter

Catie and "Ged" the home

computer. Like his name

sake in Ursula LeGuin's

Earthsea Trilogy, Ged is

; wise. Unlike his namesake,

' Ged is mischeivous and
tricky. Catie is Ged's

teacher and is responsible

for his personality. Q
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bit, then flit back out, only a moment later. 
We all learn things best by doing them. How did 

you first learn about people and their bodies? Did 
you have a dolly or a teddy bear? How did you first 
learn about automobiles, monsters, trains, airplanes, 
and spaceships? The way I learnpd was by building 
models. 

You can answer your kids' questions with models 
- comfruUr models. You don't build them using paper, 
plastic, or glue, but by creating simulations - minia­
ture replicas of creatures, things, processes, or events 
pulled from the real world. 

But why stick to the real world? Why not copy 
something directly from your child's dreams or 
imagination? With a little ingenuity, you can probably 
build a model of it on your computer. Then your 
child can run the model, change it, or add to it. Or 
replace it with something else. 

A New Member o[Your Family 
Our family computer (the oldest one) is named 

'Ged; after the wiurd hero of Ursula LeGuin's 
Wonderful Earthsea Trilogy. 

When Ged first arrived on our doorstep, he was 
a dull and simple-minded charac­
ter. He knew how to edit text, save 
and copy files, things like that. But 
that was about all. 

So my kids began to teach him. 
They imagined what kind of 
personality he ought to have (wise 
but mischievous and tricky), and we gradually 
breathed life into what was once a dry and pedestrian 
computer. 

Now we treat Ged like a member of the family. 
He has his own jokes, his own riddles, tricks, favorite 

expressions, and peculiarities. He 
is very much like a real person. 
That means he is constantly 
learning - and my children are 
his teachers. 

This column will offer 
suggestions on how to turn your 
computer into a member of your 

family. Or several members, After all, just like a real 
person, he or she can have many faces . 

On the way, I guarantee you, your children will 
learn many things about computers, programming, 
intelligence, and personality. And about themselves. 
In a sense the computer becomes a mirror - it reflects 
the kids, you, and your entire family. 

Making Your Computer More Real 
Have you ever read the Velveteen Rabbit? It's a 

story about a nursery toy - a little stuffed bunny­
who becomes real to the child who loves him. 

Kids tend to anthropomorphize everything. 
They see a person, a spirit, a gremlin, or creature 

inside or behind everything that exists. Ironically, 
this fantasy image of the world seems to make the 
things in it more real. . 

Computers can easily become more human-like 
and more real. We can program a personality into 
them. We can add a voice synthesizer. We can 
attach a speech-recognition device. There are 
many other options. 

This column continues the discussion of the 
previous column: how to make computers more 
human-like and real. This process can be educa­
tional and a lot of fun . 

Software And RevIews 
Each month, I hope to come up with some original 
software, usually written in BASIC, and written so 
you can use it on one of the popular, low-cost 
computers, such as the Commodore VIC, the Atari 
400, or the TI 99/4A. 

In addition, I will often review books , maga­
zines, and software that are relevant to that month's 
column. I want to awaken your curiosity and spark 
your imagination. I want to startle you and surprise 
you. But I also want to inform you. 

Feedback 
Well, that's it. Welcome aboard the column. And 
while you're reading it each month, I'd like you to 
ask yourself one question, 
over and over: 

WHAT WOULD [BE 
WRITING ABOUT IF [WERE 
DOING. THIS COLUMN? 

Then, if answering that 
question gets you all fired up, drop me a line: 

Fred D'/gnazio 
c/o COMPUTE! 

P.O. Box 5406 
Gree1lsboro, NC 27403 

I promise to write back, and I promise to listen 
carefully to your suggestions. There's a good chance 
I can use them in an upcoming column. And, of 
course, I'll give you the credit. 

*Gregory Yob, "The Computer as a Gun: Personal Comfute1"S 
and Personal Autonomy, ,. NCC'79 Personal Compuung 
Proceedings, NY: American Federation of Infon7l.atwn 
Processing Societies (AFlPS), p. 9, 1979. 
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SPECIALS on INTEGRATED CIRCUITS
6502 7.45 10/6.95 50/15.55 100/6.15

6502A/6512A 8.40 10/7.95 50/7.35 100/6.90

6520 PIA 5.15 10/4.90 50/4.45 100/4.15

6522 VIA 6.45 10/6.10 50/575 100/5.45

6532 7.90 10/7.40 50/700 100/6.60

2114-L200 375 25/3.50 100/3.25

2114-L300 3.15 25/290 100/2.65

2716 EPROM 7.00 5/6.45 10/590

2532 EPROM 14.50

111 IB HilichiZKiS CMOS HAM 14.50

4116 8 lor 17

Zero insertion Force 24 pm Socket 2.00

6550 RAM (PET 8K) 12.70

S-100 Wire Wrap Socket 2.40

A P Products 15% OFF

APHobhy-Blox 15% OFF

••I

MODEM SPECIAL $99
SIGNALMAN Mk1 from Anchor Automation

DIRECT CONNECT Modem with RS232Cat-le and Connector

included Fully compatible with all Bell 103 modems 0 lo

300 bps. lull duplex, frequency snif! keyed modulation, auto-

malic ANSW/0RIG selection, direct connect, audible lone

carrier delect indicator, self-contained battery powered

PET/CBM Version (Mk1 P) $169

For Commodore Computers, the Signalman MklP includes

connector, cable, and machine language software

STAR MODEM
RS23Z MODEM

IEEE 488 MODEM

RS232 CCITT

IEEE 488 CCITT

Prentice/Livermore Data Systems

SALE $128

SALE $199

$170

$270

We carry Apple 114- from

Bell & Howell

fullFORTH+ for Appli II $75
A full-featured FORTH with enhancements. Conforms to

FORTH Interest Group standards

REVERSAL (Spracklen) 32K Apple

Data Manager (Lutus) 24 K Apple

Energy Miser - PET. Apple. Zenith

Histo-Graph fBoyd) 48K Apple

Data-Graph fBoyd) 48K Apple

Apple II User's Guide (Osborne)

Introduction to Pascal (Sybex)

Pascal Handbook (Sybexj

Musical Applications of Micros (Chamberlin)

Basic FORTRAN (Coan)

28.00

40.00

24.50

24.50

40.00

12.00

10.30

12.00

20.00

7.25

CP/M Handbook (with MP/M] Zaks

Programming the 6502 - Zaks

252 Bethlehem Pike

1185

10.00

Qcommodore

CBM-PET SPECIALS HlI SALE
8023 Primer-136 col. 150casbi-directional (995) 775

8300DaisyWheel-40cpsbi-directional (2250J 1750

8032 80 x 25 CRT. business keyboard (1495) 1100

Super Pet 119951 1650

8096 Board (extra 64K RAM for 8032) (500) 400

8050 Dual Disk Drive - 1 megabyte (1795) 1345

8250 Dual Disk Drive - 2 megabyte (2195) 1760

CBM IEEE Modem (395) 199

4016 full size graphics keyboard (995) 795

4032 full size graphics keyboard (1295) 999

4040 Dual Disk Drive • 330,000 bytes (1295) 999

2031 Single Disk Drive- 165.000 bytes (695) 550

4022 Tractor Feed Printer (795) 630

C2N External Cassette Deck (75) 65

Used CBM/PET Computers CALL

WE WILL MATCH ANY ADVERTISED PRICE

*** EDUCATIONAL DISCOUNTS ***
Buy 2 PET/CBM Computers, receive 1 FREE

VIC 20 Color Computer 259

VIC 1515 Graphics Printer 335

VIC 3K RAM 36

VIC 8K RAM 54

VIC 16KRAM 112

VIC 1540 Disk Drive 525

VIC Avengers (Invaders) 24

VIC Jupiter Lander 24

VIC Sjperslot 24

VIC Super Alien 24

VIC Maze (Victory Software) 12

VIC Cosmic Debris (Victory Software)

VIC Amok (UMI) 17

TNW 1000 Serial interface 110

TNW 488/103 with DAA 450

Computes First Book of PET /CBM 11

WordPro 3 Plus - 32K CBM, disk, printer 195

WordPro 4 Plus - 8032, disk, printer

OZZ Data Base System for CBM 8032 335

VISICALC for PET, ATARI, or APPLE 190

SM-KIT - PET ROM UtlllUii 40

Programmers Toolkit - PET ROM Utilities 35

PET Spacemaker II ROM Switch 36

2 Meter PET to IEEE or IEEE to IEEE Cable 40

Dust Cover lor PET 8

IEEE-Parallel Printer Interface for PET 110

IEEE-RS232 Printer Interlace for PET 120

The PET Revealed 12

Library of PET Subroutines 12

4 PAHT HARMONY MUSIC SYSTEM for PET
The Visible Music Monitor, by Frank Levmson. allows you to

easily enter, display, edit, and play 4 part harmony music.

Includes whole notes thru 64ths (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 soeaker

KL-4M MhiIc Bltrd wilt, VMM Progrim «0

DISK

SPECIALS

SCOTCH (3M) 5"

SCOTCH (3M) 8"

Verbatim 8" Doubled Dens

Verbalim 5"Daialife

(Add 1 00 for Verbatim 5'

BASF 5" soil

Wabash 5"

Wabasn 8"

10/2.45 50/2.35

10/260 50/245

tO/3.65 50:3 55

10/2 65 50/260

plastic storage box)

10/2 10 20/200

10/2 30 50/2 25

10/240 50'2 35

100/2.30

100/2 40

100/3.40

100/2 55

100/1 90

100/2 15

100/2 25

WE STOCK MAXELL DISKS
10 lor 3 95

8" - 2.85 5"-2.15

- 50 @ 7,50 5° - 50 @ 6.00

Diskette Storage Pages

Disk Library Cases

Disk Hub Rings 81

CASSETTES - AGFA PE-61I PREMIUM
High output, low noise, 5 screw housings

C-10 10/56 50/50 100/48

C-30 10/.73 50/68 100/.66

Al! other lengths available. Write for price list

SPECIALS
EPSON MX-flO Printer

EPSON MX-6D F/T Printir

EPSON MX-70 Printir

EPSON MX-ICD Prinler

Centronics 739 Printer with dot graphics 575

STAflWRITEH Oilsy Whlll Printir 1445

Zenith ZVM-121 Green Phosphor Monitor 119

Amdek Color Monitor 355

DC Hayes Smartmodem 240

Watanabe Intelligent Plotter 1195

ALL BOOK ind SOFTWARE PRICES DISCOUNTED

OSBORNE/McGraw-Hill. HAYDEN. SYBEXetc

Synertek Systems
SYM-l Microcomputer SALE 199
SYM BAS-1 BASIC or RAE 1/2 Assembler 85

KTM-2/80 Synertek Video and Keyboard 349

KTM-3/80 Synertek Tubeless Terminal 385

data
systems

Z90-80 64 K

Z90-82 64 K. 1 double dens, drive

Z89-0 48K

289-1 48K. 1 drive

Z67 10 Megabyte + Floppy Drive

Z37 1 3 Megabyte Dual Floppy

Z25 High Speed Printer

Z19 Video Terminal (VT-52 compatible)

ZVM-121 Green Phosphor Monitor

All Zenith Software discounted

2170

2395

1950

2150

4495

1495

1195

670

119

ATARP
SPECIALS

800 Computer

400 - 16K

810 Disk Drive

825 Printer

850 Interlace

822 Printer

Paddle Pair

Joystick Pair

16K RAM

Assembler/Editor

Pilot

Write to

695 Microsoft BASIC 72

339 MISSILE COMMAND 32

449 ASTEROIDS 32

629 STAR RAIDERS 32

175 Space Invaders J6

359 Music Composer 45

19 Chess 30

19 Super Breakout 30

85 PAC-KAN 36

46 CENTIPEDE 36

68 First Book of Atari 11

prices on other Atari items

WRITE FOR CATALOG
Add $1.25 per order for shipping. We pay balance of UPS surface

basis. Regular prices slightly higher- Prices subject to change.

SPECIALS" INTEGRATED CIRCUITS 
6502 7.45 10/6.95 50/6_55 100{6.15 
6502AJ6512A 8.40 10/7.95 50(7.35 100/6.90 
6520 PIA 5.15 10/4.90 50/4.45 100/4.15 
6522 VIA 6.45 10/6.10 50/5.75 100/5.45 
6532 790 10(7.40 50(7.00 10016.60 
2114 -l200 3.75 2513.50 10013.25 
2114·l300 3.15 25n90 100/2.65 
2716 EPROM 700 5/6 45 10/590 
2532 EPROM 14 SO 
6116 Hilidl ZK I 8 CMOS RAM IUD 
4116 8 10r17 
Zero InsertIOn Force 24 pm Socket 2.00 
6550 RAM (PET 81<) 12.70 
$-100 WIre Wrap Socket 2.40 

A P Products 15% 0 FF ; iii 
A P Hobby-Blox 15% OFF 

--

MODEM SPECIAL $99 
SIGNALMAN Mkl lrom Ancoor AulO1nation 
DIRECT CONNECT Modemwl\h RS232 Cable and COMeclor 
inCluded Folly compatible With aft BeU 103 rTlXIems 0 10 
300 bps. full wplex. heouency shift keyed rtlOIlJtallOll. auto­
malIC ANSW/ORIG selectIOn. direct connect. audible tone 
carner delect Indicator. setl-conlamed batt efY powered 

PET/CBM Version (Mk1 P) S169 
For COIMlOdo'e Computers, the Signalman Mk I P Includes 
connector, cable. and machine language software 

STAR MODEM 
RS232 MODEM 
IEEE 488 MODEM 
RS232 CCITT 
IEEE 488 CCITT 

Prenhce/livemlOle Data Systems 

SALE SI28 
SALE SI99 

SI70 
S270 

We carry Apple 11+ from 
Bell & Howell 

I,"FORTH + lar Appl. " $75 
A fulHeatured FORTH Wi th enhancements. Conforms to 
FORTH Inlerest Group standards 

REVERSAL (Spracklen) 32K Apple 28.00 
Data Manager (Lutus) 24 K Apple 40.00 
Energy Miser - PET. Apple, Zenith 241 .50 
Histo-GrC\Dh (Boyd) 48K Apple 24.50 
Da,.-Graph IBoyd) 48K Ap.. 4000 
Apple II User's Guide (OSborne) 12.00 
Intr!dJcl ion to Pascal (Sybex) 10.30 
Pascal Handbook (Sybex) 12.00 
Musical Applications of Micros (Chamberlin) 20.00 
Basic FO RTRAN (Coan) 7.25 

CP/M Handtook (with MP/M) laks 
Programming the 6502 - Zaks 

11.85 
10.00 

~cornrnodore 

CBM-PET SPECIALS 11,1 SALE 
8023 Printer - 136 col. 1 secas bI-dlrecllOllaJ 1995) 775 
8300 DaiSY Wheel- 40 cps bI-dllecllOnal (2250) 1750 
803280 x 25 CRT. business keylx>ard (1495) 11 00 
Super Pet (1995) 1650 
8096 Board (exira 64K RAM Icy 8032) (500) 400 
8050 Dual Disk Dllve· I megabyte (1795) 1345 
8250 Dual Disk Orrve· 2 megabyte (2195) 1760 
CBM IEEE Modem (395) 199 
4016 lull size graphics keyboard (995) 795 
4032 lull size graphics keyboard (1295) 999 
4040 Dual Disk Drive - 330.000 bytes (1295) 999 
2031 Single Disk Drive - 165.000 bytes (695) 550 
4022 Tractor Feed Printer (795) 630 
C2N External Cassette Deck (75) 65 
Used CBM/PET Compute's CALL 

WE Will MATCH ANY ADVERTISED PRICE 

••• EDUCATIONAL DISCOUNTS ••• 
B'r2 PET/CBM C,mp,llll, rIC.ln I FREE 

VIC 20 Color Computer 259 
VIC 151 5 Graphics Prmter 335 
VIC 3K RAM 36 
VIC BK RAM 54 
VIC 16K RAM 112 
VIC 1540 Disk Olive 525 
VIC Avengers (Invaders) 24 
VIC Jupiter Lander 24 
VIC Sl(lefsJot 24 
VIC Sl(lef Allen 24 
VIC Maze (VICtory Soltwale) 12 
VIC CosmIC DebriS (VICtory Software) 9 
VIC Amok (UMI) t 7 
TNW 1000 Serial Interlace 110 
TNW 488/103 with OM 450 
Cclmp.Jlers First Book of PET ICBM 11 

WordPro 3 Plus - 32K CBM. diSk. pnnter 195 
WordPro 4 Plus - 8032, diSk. printer 300 
ezz Data Base System fir CBM B032 335 
VISICALC for PEl ATARI, or APPLE 190 
SM-KIT - PET ROM Ulllllltl 40 
Programmers Toolkit - PET ROM Utilities 35 
PET Spacemaker II ROM Swllch 36 
2 Meter PET to IEEE or IEEE to IEEE Cable 40 
Oust Caver for PET 8 
IEEE-Parallel Printer Inler1ace lor PET 110 
IEEE-RS232 Printer Interface for PET 120 
The PET Revealed 12 
Library 01 PET Subroutines 12 

4 PART HARMONY MUSIC SYSTEM lor PET 
The Visible Music Monitor, by Frank LevinSOl\ allows you 10 
easily enler, display. ediL and play 4 part harmony music. 
Includes whole notes thru 64ths (with dotted and tr iplets). 
tempo change, key signalure. transpose, elc. The KL-4M 
unit includes 0 to A converter and amplifier ready to 000k to 
yelIr speaker. 
KL-,cl I .. le hl~ . 11l YIIII Prtln. 160 

DISK 
SPECIALS 

SCOTCH 13MI 5" 10/245 
SCOTCH 13MI 8'· 10/260 
Verballm 8" Doubled Oens 10/365 
VerDatlm 5"Oatallle 10/265 

501235 
50:245 
50.~ 55 

50i260 
(Add 1 00 lor Verballll1 5 plastic storage box) 

BASF 5" soh 10/210 201200 
Wabash 5" 10/230 50 '225 
Wabash 8" 10/240 501235 

10012 30 
100/240 
100/3 40 
100/255 

100fl 90 
100/2 I S 
100225 

WE STOCK MAXELL DISKS 
Diskette Slorage Pages 
Disk Ubral)' Cases 
Disk Hub Rings 

10 for 3.95 
8···2 85 5·'· 2.15 

8'· . 50 @l 7.50 5'· . 50 @ 6.00 

CASSETTES· AGFA PE·611 PREMIUM 
Hi~h oulpullOw IIOIse. 5 screw houSingS. 
C- I O 10/.56 50150 100/ 48 
C-30 101.73 50/ 68 100/.66 
Al) other lengthS available. Wille lor price list 

SPECIALS 
EPSON MHO Prllllr 
EPSON MHO FIT Prll l11 
EPSON IX-10 PM_lIr 
EPSOM IX-100 PrI, tl' 
Cenlrorwcs 739 Printer with dol graphics 575 
STAftWRITER DillY Whll P,IIIII 1445 
Zenith lYJM·121 Green PhosphOI' Monitor 119 
Amdek Color Montlor 355 
DC Hayes Smartmodem 240 
Watanabe Inlelligent Pioller 1195 

ALL BOOK "d SOFTWARE PRICES OISCOUNTEO 
OSBORN E/McGraw-Hili. HAYDEN. SV8EX.elc . 

Synertek Systems 
SYM·I MlcroCDmpuler SALE 199 
SVM BAS·l BASIC or RAE 1/2 Assembler 85 
KTM·2/ao Synertek Video and Keyboacd 349 
KTM·3/BO Synenek Tubeless Terminal 385 

,.lrN I data 
,..- systems 

Z90·80 64 K 2170 
290-82 64K 1 double dens. drIVe 2395 
Z89-0 48K 1950 
Z89-1 48K. 1 dove 2150 
Z67 10 Megabyte + Floppy Drive 4495 
ZJ7 1 3 Megabyte Dual Floppy 1495 
Z25 High Speed Prmler 1195 
Z19 Video Terminal (VT-52 compatible) 670 
Zl/M·121 Green Phosphor MoOilor 11 9 
All lentlh Software discounted 

800 COOlJI,Iter 695 
400 - 16K 339 
810 DISk Onve 449 
825 Printer 629 
850 Interlace 175 
822 PrlnlCf 359 
Paddle Pair 19 
JOYStick Pair 19 
16K RAM 85 
Assembler/Editor 46 
~101 68 

A 
ATARr 
SPECIALS 

Microsoft BASIC 72 
IISSILE COMMUO " ASTERO IDS " STAR RAIDERS " Space Invaders J6 
MusIC Composer 45 
Chess 30 
Super Breakout 30 
PAC-MAN 36 
CENTIPE DE 36 
First Book of Atal! " Wnle for prICes on other Atan lIems 

WRITE FOR CATALOG 
252 Bethlehem Pike ABC t Add SI 25 per order for Sll1~11!J. We pay balance 01 UPS StJrtace 
Colmar, PA 18915 215-822-7727 ompu ers charges on a" orepa1d orders Pr1ces listed are on cash d.counl 

• basIS Regular pnces slightly higher Prices SUbject to change 



KHMM Pascal for PET/CBM $85
A subset of standard Pascal with extensions.

- Machine language Pascal Source Editor with cursor

oriented window mode

- Machine Language P-Code Compiler

- P-CotJe to machine language translator lor optimized
object code

- Run-time package

- Floating point capability

- User manual and sample programs

Requires 32K Please specify configuration

EARL for PET (disk file based) $65

Editor, Ammblar, Ralocitar, Linker

Generates relocatable object code using MOS Technology

mnemonics. Disk 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.

RAM/ROM

for PET/CBM
4K or 8K bytes of soft ROM with optional
battery backup.

RAM/ROM is compatible with any large keyboard machine

Plugs into one ol the ROM sockets above screen memory lo

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

conllicts 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 rouline for PET/CBM computers. Sorts both one and two

dimensioned arrays at lightning speed in either ascending or

descending order. Other fields can be subsoned when a match

is found, and fields need not be in any special order. Sort arrays

may be specified by name, and fields ate 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 wilh other programs in high memory

SuperGraphics
by John Fluharty $30

SuperGraphics provides machine language extensions to

Commodore BASIC to allow fasl and easy plotting and

manipulation of graphics on the PET/CBM video display, as

well as SOUND commands.

Animations that previously were loo slow or impossible
without machine language subroutines now can be pro-

grammed directly in BASIC Moveblocks(orrockelships.etc).

or enlire areas of Ihe screen with a single, easy to use BASIC

command. Scroll any portion of Ihe screen up. down, left, or

right Turn on or off any of the 4000 (8000 on 8032) screen

pixels with a single BASIC command. In high resolution mode,

draw vertical, horizontal, and diagonal lines Draw a box. fill a

box, and move it around on the screen wrth easy lo use BASIC

commands.

TheSOUND commands allow you to mitiateanote or series
of notes (or even several songs) from BASIC, and then play

them m the background mode without interfering with your

BASIC program. This allows your program to run at full speed

with simultaneous graphics and music.

SuperGraphics commands include GRAPHIC TEXT RVS
SET. DRAW. FILL PLOT, MOVE. PRINT. CSET, CMOVE
DISPLAY, PUT, SWAP. PAUSE, and SOUND

Please specify machine type and ROM version.disk or tape.

fir PET/CBM Ccmpulen

Self Calculating

DATA BASE
REPORT WAITER

MAILING LIST

FLEX-FILE is a set ol 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 ol each

record and the amount of free space on the dtsk. File

maintenance lets you step forward or backward through a

file, add. delete, or change a record, go to a numbered

record, or find a record by specified field. The Find command

Ixates any record when you enter all (or a portion of) the

desired key Field lengths may vary from record to record to

allow maximum packing of information. Files may be sorted

by any field, and any field may be specified as a key

Sequential files from other programs may be converted to

Flex-File format, and Flex-File records may be converted to

sequential (WordPro, PaperMate. other word processors

may also use Flex-File data). Maximum record size, fields

per record, and order of fields may be changed al any time.

MAILING LABELS
With typical record size of 127 characters, each disk can

handle over 1000 records (about 2800 with 8050 drive)

Labels may be printed any number wide, and may begin in

any column position There is no limit on the number or order

of fields on a label, and two or three fields may be joined

together on one line (like first name, last name, and litlel. A

"type of 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

perforrred 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 Ihe end ol 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 Rlley $60

Please specify equipment configuration when ordering

Low Cost Disk Drive for PET/CBM
PEDISK II Irom cgrs Microtech is a new disk system ready

to plug into your large keyboard PET/CBM.

PEDISK II offers speed, reliability. IBM compatibility.

Complete system prices with DOS and cable

5" 40 track. I drive, 143K S525

5" 40 track. 1 drive. 286K 690

8' IBM 3740 lormat. 77 track. 25DK 995

PROGRAM YOUR OWN EPROMS
Branding Iron for PET/CBM $79

EPROM Programmer with software lor all ROM versions.

Includes all hardware and software to program or copy

2716 and 2532 EPROMs

CBM So)hurt

Legal Time Accounting Package 445

Medical Accounting Package

Ccmplili CBM Businii! S oftwin Pi:ki[s

Can be tailored to meet most business requirements.

Technician's Investment Analysis Package 500
Oow Jones Portfolio Management 129

Personal Tax Calculator 65

Tax Preparation System 445

Wordcraft 80 Wordprocessor Package 325

Pascal Development Package 235

Assembler Development Package 99

Intelligent Terminal Emulator

Softpac-1 (Competitive Software) 29

FORTH for PET
BY L C. Cargile and Michael Riley S50

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 116 lines by 64 characters).

150 screens per diskette on 4040.480 screens on 8050

ability to read and write BASIC sequential files,

introductory manual

reference manual.

Runs on any I6K 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 lor creating compacted object code

which can be executed independently (without the FORTH

system)

AS
-

- ■
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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 (w

complete control. Commands include margin control and

release, column ad|ust. 9 tab settings, variable line spacing,

justify text center text, and auto print form letter (variable

block). Files can be linked so that one command prints an

entire manuscript Auto page, page headers, page numbers,

pause at end of page, and hyphenation pauses are included

Unlike most word processors. CBM graphics as well as

text can be used Paper-Male 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

PipBr-Mite on disk or tape 40.00

BASIC INTERPRETER $200
Designed to support the CBM 8096 (8032 wilh add-on 64K

board). A full interpreter implementation to automatically take

advantage of the extra memory available to the 8032

BPI Genenl Ledger- 8032/6050

BPI Accounts Hecelnble - B032/8050

Hiyden Software

Complex Mathematics

Engineering Mathematics

General Mathematics

MCAP:Circuit Analysis Program
Energy Miser

CASH MANAGEMENT SYSTEM

300

30Q

12.70

12.70

1270

21.00

24.50

$45
Easy to use. Keeps track of cash disbursements cash

receipts, cash transfers, expenses for up to 50 categories

MICHO-flEYERSI for PET by Michael Riley
super machine language version of Othello

Tunnel Vision / Kit & Mouse by Michael Riley

two excellent machine language maze programs

252 Bethlehem Pike

Colmar, PA 18915 215-822-7727 A B
WRITE FOR CATALOG

Add $1.25 per order for shipping. We pay balance of UPS surface
charges on all prepaid orders- Prices listed are on cash discount
basis. Regular prices slightly higher. Prices subject to change.

KMMM Pascal for PET/CBM $85 
A subset of standard Pascal with extensions, 
• Machine language Pascal Source Editor with cursor 
oriented window rn:xIe 

- Machine Lan~aoe P-Code Compiler 
· P-Code to machine lall}Uage transla tor for qllimiled 
object code 

• Run-time package 
• Floating ~nt capability 
• User manual and sa~le programs 
ReQuires 32K Please specify configuration 

EARL for PET (disk file based] $65 
Edltr.lr. Allimblu, R. 'onln, Unkrr 
Generates relocalable object code using MOS Techoology 
mnerrooics. Disk file input (can edit files larger than 
memory). Unks ,multiple object programs as one memory 
load. Usting output to screen or printer. Enhanced edit!)" 
opeI3tes in oolh command rnxIe and cursor oriented 
"W1rOOw" ma;le. 

RAM/ROM 
for PET/CBM 
4K or 8K bytes of soft ROM w ith optional 
battery backup. 

RAM/ROM IS compatible With any large keyboard mactune. 
Plugs Into one 01 the ROM sockets abOve screen memory to 
give you switch selected Wille protectable RAM. 
Use RAM/ROM as a sohware devebpmenl tool to store data 
or machine ro:le beyond the normal BASIC range. Use 
RAM/ROM TO LOAD A ROM Image where you have possible 
OO1lhcts With more than one ROM requiring the same socket 
PossIble apellcatJons Include machllle language son (such as 
SUPERSORT). tJrIVersal wedge. Extramon. etc. 
RAM/ROM· • 4K S85 
RAM/ROM· . 8K 1 20 
Banery Backup OpllOn 30 

SU BSORT by Jarre, SlIasma $35 
Subsort IS an excellent general purpose machIne language 
SClt rootllle lor PET/CBM ccmJ)Jters. Sorts both one aoo two 
dlmenslOl1ed anays at llghtmng speed III either ascending or 
Descending ordef. Other helds can besubSorted when a fTEtch 
IS foooo. and lIelds need not be In any specIal order. Sort arrays 
may be Speer/led by name, and lields are raOOom length. 
Allows sonlng by brl to prOVIde 8 categones pel' byte. The 
roullne works ..... Ith all PEr 8ASICs. adjusts to any memory 
sIZe. and can co-exist With other programs In high menny 

SuperGraphics 
by John Fluharty $30 

SuperGraptucs prOl{ldes madune language extenslOflS to 
Commodore BAStC to allow last and easy plotting aoo 
manlpulatlOIl of graphics on the PET/CBM video display. as 
wel l as SOUND commands. 

Animations that previously were too slow or Impossible 
wltlllut machine language subroutines now can be pro­
grammeddllectlyln BASIC Move blocks(or rocketshlps. etc.). 
or entlle areas of the screen With a SIr.gIe. easy to use BASIC 
commaf'ld. Scroll any portIOn 01 the screen UP. down. lelt. or 
fight Turn on or off any of the 4000 (SOOO on S032) screen 
pIxels With a single BASIC command. In high reSOlu tIOn mode. 
draw vertical. honzontal. and diagonal lines. Draw a box. fiD a 
box. and fTKM! II around on lhe screen With easy lOUse BASIC 
~ 

The SO UN D commands allow you 10 Initiate a rote or serIeS 
of notes (or even several songs) from BASIC. aoo then play 
them In the background mode Without mtertellng With yoor 
BASIC program. This allows your program to run at full speed 
WIth Simultaneous graphics and mUSIC 

SuperGraphics commands IncluCle GRAPHIC. TEXT, RVS. 
SET. DRAW. FILL PLOT. MOVE. PRINT. CSET. CMOVE. 
DISPLAY. PUT. SWAP, PAUSE. and SOU ND 

Please SpecIfy machIne type and ROM VEfslOO,dlskor tape. 

fir PET/CBM C •• ~tll'1 

Sell Calculating 

DATA BASE 
REPORT WRITER 

MAILING LIST 

FLEX· FILE IS a set 01 nexible, Inendly programs to allow 
you to set up and maintain a data base. Print Illes with a 
versatile Report Writer Of a Mall Label routine. Pr~ 
{1ammers wit! find It easy to acid subroutines 10 thell own 
programs to make use of Data Base files. 
RANDOM ACCESS DATA BASE 
Remrd sIze limIt IS 250 characters. The rumber of fecDfds 
per disk IS limited onty by the size of each fectlfd and the 
IJJmber 01 records per disk is limiled onty by the Size of each 
record and the amount of free space on the diSk. File 
maintenance lets you step forward er backward throogh a 
file, acid. delete, or change a record. go to a f'lJmbered 
record. or lif'ld a record by specified field. The Fioo COfMland 
locates any record when you enter all (or a portion of) the 
Oeslled key. Field lengths may vary from reard to record to 
allow m3Xllnum packing 01 mlOfmatlOf'l Files may be sorted 
by any field. and any field may be speclOOd as a key. 
Sequenllal fites from other programs may be o:nverted to 
Flex·Flle lormat and Flex·File records may be convened to 
sequential (Word Pro, PaperMate. other word Pfocessors 
may also use Flex·File data). Maximum record size. fields 
per rectlfd. and order ollie!ds may be Changed at any lime. 

MAILING LABElS 
With typical record size 01 127 charactefs. each disk can 
haf'ldle over 1000 records (atxlut 2S00 With S050 drive) 
labels may be printed any number wide. and may begin In 
any coklmn ~ition. There IS no limit on the f'lJmber or order 
of fields on a label. and two er three fields may be IOined 
tOQether on one hne (like first name. last name. and 1I11e~ A 
"type 01 customer" field alkM's selectIVe prmtmg 

REPORT WRITER 
Prmt any field In any coIufM. For f'lJmeflC fields. use 
decimal pomt lustiflcatlon (and round to any aCOJracy). 
Oefine any column as a selles of mathematICal functions 
periorrred on other columns. These functions InclUCIe 
arithmetic operatlOlls and vilrious log and tllg tunctlOflS. 
Pass results of operatIOns such as running total from row to 
row. At the end of the report Pllnt total aOOlor average fer 
any column. Comptete reard selectlOl'1, Including field 
wl\hln range, pallern match. and logical functIOnS can be 
specified IndIVidually or In comblnatlOll With other 
parameters. 
FLEX-FILE by Mlchl.1 RII.y $60 
Please Specify eQlupment configuratIOn when ordeflflg 

Low Cost Disk Drive for PET/CBM 
PEDISK II from cgrs Microtech is a new disk system ready 
10 plug mto your large keyboard PET/CBM. 
PEDISK II oHers speed. reliability. IBM compallbrllty. 

Complete system prices with DOS and cable 
5" 40 track. t drNe. t43K $525 
5" 40 track, 1 dllve. 2S6K 690 
S' IBM 3740 format 77 track. 250K 995 

PROGRAM YOUR OWN EPROMS 
Bn,dlng Iron lar PET/CBM $79 
EPROM Progralll'Tler With software for all RO M verslOllS. 
Includes all hardware and software to program or copy 
2716 and 2532 EPROMs. 

CBM S.'IWI" 
legaJ TIme Accounting Package 445 
Medical Accoontll'lg Package 
CMIII,I, caM aulll" S,IIW'11 PICk ••• 
Can be taiklred to meet fJ)()5t busllless reQullements. 

TecmlClan's Investment AnalYSIS Package 500 
Dow Jones PortfolIO Management 129 
Personal Tax Calculator 65 
Tax Preparation System 445 
Wordcraft SO Wordprocessor Package 325 
Pascal Development Package 235 
Assembler Development Package 99 
Intelligent Termmal Emulator 30 
Softpac'! (CompetitIVe Software) 29 

FORTH for PET 
BY L c. cargile and Michael Riley S50 
Features Include: 

full FIG FORTH lOOdel. 
all FORTH 79 STANOARD extensioos. 
structured 6502 Assembler with nesteddeclSlon making 

macros. 
lull screen editIng (same as when prograrrrrung In 

BASIC). 
auto repeat key. 
sample programs. 
standard SIze screens (t6llnes by 64 chalaclelS) 
150 screens per dIskette on 4040. 4S0 screensOfl 8050 
ability 10 read and write BASIC sequentl3lflles. 
Introductory manual 
reference manual. 

Runs on any 16K or 32K PET/CBM (including S032) WIth 
ROM 3 or 4. and CBM disk dflve. Please specify conhguratlon 
when ordenng. 

Available soon: 
Metacompiler for FORTH 530 

Simple metacompler lor creatIng compacted OOtect code 
wtuch can be executed Indepemently (ymhout the FORTH 
system). 

PaperMate 
60 COMMANO 

WORO 
PROCESSOR 
by Michael Riley 

Paper-Mate IS a lulHeature{f word processor for CBM/PET. 
Paper-Mate II'IcorpOfates 60 commands to gIve you full 
screen editing With graphiCS lor all 16K or 32K machmes 
(inCluding S032). all printers. and dIsk or tape drIVes. 

FIN wlltmg text. Paper-Mate has a defmable keyboard so 
you can use either BuSinesS or Graphics machines. Shift 
lock on lellers only. or use keyboard shift lock. All keys 
repeat. 

Paper·Mate text editing Inctudes lloating OJrsor. scroll up 
or lilwn. pa:ge forward or back. af'ld repeating insert and 
delete keys. Text block handl!flg Includes transler. delete. 
append. save. load, and Insert. 
All formatting commands are Imbedded In text for 

canplete OO1trol. Commands Include margin control and 
release. column adlUSt. 9 lab settmgs, vartable line spacing, 
JUStily text center text and auto pl'int lorm lener (vanable 
block), Files can be finked so that one command prints an 
entlle maruscnpl Auto page. page headers. page numbers. 
pause at end of Paoe. and hyphenatlOll pauses are Included. 

Unlike most word processors. CBM graptjcs 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 CB M/PET machines. 
with any printer. and With either cassette or disk. 

To order Paper-Mate, please speeify configuration. 

Plplt· Mlt. all disk Dt tip. 40,00 

BASIC INTERPRETER $200 
Designed to support the CBM 8096 (S032 With add-on 64K 
roardl. A lull mterpreter I~ementatlon to automatICally lake 
advantage of the extra memory available 10 the S032 

BPI Gu ml tt~Re r - B0 3l/B050 300 
8PI "tennts lleeeln" e - 8032/8050 300 .. _ ... _ ...... _. __ ._-----_ ........... _ ........... _ ... _-_ ... _----_._. 
H.ydln Saltwm 
Com~ex MathematICS 
Engineering Mathematics 
Generaf Mathematics 
MCAP'CIIOJlt Analy5ls Program 
Energy MISE!' 

CASH MANAGEMENT SYSTEM 

12.70 
12.70 
t2.70 
21 .00 
2'.50 

S45 
Easy to use, Keeps track of cash dlsbl,n5ements. cash 
receipts. cash transfers. expenses lor up to 50 calegorles. 

MICRo-REiERSII" PET by Michael Ailey 10 
super machine language verSion 01 Othello 

Tunnll Vilian I Kif & MaUll by MIChael Riley 10 
two excellent machme language maze prOfJlams 

. WRITE FOR CATALOG 
252 Bethlehem Pike ABC t AddS125permierforsfuIlPIng WepaybaiarceolUPSsu~are 
Colmar, PA 18915 215-822-7727 ompu ers chargesonalillrep,,,dorders Prices hSiedare on cash dlSCOOnl 

basIS Regular prices slightly nigher Prices SUb;ect to charJJt 
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The Microsoft version of this program contains REM

statements showing the necessary changesfor Apple,

CBMIPET where specific commands are machine specific.

Program 2 is for the Atari.

Grading

Exams On A

Microcomputer
Kenneth J. Freese

East Meadow, NY

There is certainly nothing new about grading a

short answer test with a computer. With the first

programs I wrote for this purpose, however, I was

frustrated by two problems. I found the usual

serial input prompt method for entries much too

slow and was unable to look back at previous entries

to keep my place and check for accuracy. I de

veloped this program primarily to correct these

shortcomings. It is designed for exams with one-

character answers. Multiple choice and true-false

questions are ideally suited since all input (i.e.

ABCDEJF) can be done with the left hand

when touch typing and full advantage of the speed

of the program can be taken.

First an overview. The correct answers are

placed in the string KEYAXS$. Each student's

answers are then entered into the string

STUDANSS and compared to KEYANS$ one

element at a time. Errors for each student are then

displayed and a score is generated. A tally is kept

of the number of students getting each question

wrong and then displayed after all exams are

graded. A "#" is entered to end the answer sequence

and, if you get things all fouled up and find yourself

at the wrong place on an answer sheet, entering a

"&" allows you to start that entry sequence all

over again.

The following explains the important routines

in the order they are implemented.

LINE 100 - Opens the Keyboard (K:) for an

input operation.

SUBROUTINE 3000 - Formats the screen.

SUBROUTINE 4000 and LINE 220 - Reads

the keyboard without requiring depressing the

RETURN key (see COMPUTE!, September-

October, 1980, #6 "Reading the ATARI Key

board on the Fly") and creates the answer

string ANS$.

SUBROUTINE 5000 - Places the answers

entered onto the screen in the correct position.

LINES 340-380 - Allows correction of errone

ous entries one at a time.

LINES 390-580 - Creates STUDANSS and

allows for corrections just as done for

KEYANS$ above.

LINES 630-680 - Compares STUDANS$ to

KEYANS$ one element at a time.

SUBROUTINE 7000 - Called each time an

incorrect answer is encountered. Prints the

student's incorrect answer and the correct

answer on the screen.

LINE 640 - When the total answer display will

cause scrolling of the screen SUBROUTINE

8000 is called and allows the user to view blocks

of data on command.

LINE 690 - Calculates and displays student's

grade.

SUBROUTINE 6000 - Utilized when "END'"

is entered for student's name. Displays on the

screen the number of students getting each

question wrong and prevents scrolling of the

screen as above.

Program 1. Atari Version

180 REH :m GRADING EXAMS UITH THE ATARI

110 REM tU by KENNETH FREESE

120 OPEN #2,4i8iuK="

138 POKE 752,1

146 DIM ANStt 101)
159 DIM MCDiNflMEKlB)
169 ? CHR*<125>:? :? :? =? "FIRST ENTER

ANSWER KEY"
170 ? :? "WHEN FINISHED EKTER '#111

189 ? :? "ENTER "i! TO START ENTRY ANEW"

199 ? s? ■■': »? "PRESS RETURN TO CONTINUE

",-! INPUT A*
200 bOSUB 30SS

218 bOSUB 40@@

220 IF D=S TrEN GOTO 210

230 GQSUB 5808
240 ? ANS$<B.-B>

259 IF BNS$C8;B>="t" THEN GOTO 238

■280 IF RNS*CB,B)=:i£:n THEN 200

270 B=B+1:GOTO 210

280 N0=B-l
290 POSITION 2/22^? "PRESS RETURN TO CON

TINUE" i ■■ imJT A*
303 DIM KEYANS&i^>>3TUDANS$(MQ>
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The M icrosoft version of this In'ogrmn contains REM 
statements showing the necessary changes for At)ple, 
CBM I P ET wh"'e st)ecific c01/mw.nds a.re mach.ine specific. 
P.-ogmm 2 is f Ol ' the Atm';. 

Grading 
ExamsOnA 
Microcomputer 
Kenneth J Freese 
East Meadow, NY 

There is certainly nothing new about grading a 
short answer test with a compute r. With the first 
p rograms I wrote fo r this purpose, however, I was 
frustrated by two problems. I found the usual 
se rial input p rompt method fo r entries much too 
slow and was unable [0 look bac k at previous entries 
[0 keep my place and check for accu racy. I de­
veloped this program pr imaril y [0 correct these 
shortcomings. It is designed fo r exams with one­
character answers. Multi ple choice and true- false 
questions are ideally suited since all input (i.e. 
A B C 0 E, T F) can be done with the left hand 
when [Ouch typing and full ad vantage of the speed 
o f the program can be take n. 

First an overview. T he correct answers are 
placed in the string KEY ANS$. Each student's 
answers a re then entered In to the stnng 
STU DANS$ and compared [0 KEYANS$ one 
element at a time. Errors fo r each studen t are then 
displayed and a score is generat ed. A tally is kept 
o f the number of students gettIng each question 
wrong and then displayed afte r all exams are 
graded . A "# " is entered [0 end the answer sequence 
and , if yo.u get things all fouled up and fi nd yoursel f 
at the wrong place on an answer sheet, entenng a 
"&" allows you to sta rt that entry sequence all 
over again . . ' . 

T he following explaInS the Important routInes 
in the o rder they are implemented . 

LI NE 100 - Opens the Keyboard (K:) for an 
input operation. 
SU BROUTI, E 3000 - Formats the screen. 
SU BROUT I 'E4000and LI NE220- Reads 
the keyboard without requiring depressing the 
RET URN key (see COMPUTE!, September­
October , 1980, # 6 "Reading the AT ARI Key-

board o n the Fl y") and creates the answer 
string ANS$ .. 
SU BRO UTIN E 5000 - Places the answers 
entered onto the screen in the correct position. 
LI 'ES 340-380 - Allows correction of en 'o ne­
DU S entries one at a ti me . 

LI NES 390-580 - Creates ST UDANS$ and 
a llows fo r correctio ns just as do ne for 
KEY ANS$ above. 
LIN ES 630-680 - Compares STUDANS$ [0 

K EY ANS$ one element at a time. 
SU BROUTI NE 7000 - Ca lled each time an 
incorrect answer is encountered. Prints the 
student's incorrect answe r and the correct 
answer on the screel). 
LI NE 640 - When the tota l answer dis play will 
cause scrolling o f the screen SU BROUT I N E 
8000 is ca lled and a llows the use r [0 view blocks 
of data on comma nd . 
LI NE 690 - Calculates and displays student's 
grade. 
SU BROUTI NE 6000 - Utilized when "EN D" 
is ente red fo r student's name. Displays on the 
screen the number of students getting each 
q uestion wrong and prevents scrolling of the 
screen as above. 

Program 1. Atari Version 

100 REM *** GRA[lm~ EXAm ~HTH THE ATARI 

110 REt'1 t:t:t b~i KEtlt'lETH FREESE 
120 OPB~ #2,4 ,0, "K' " 
1~ POKE 752 .. 1 
1~ DIM Art3$( 1m) 
150 DIM K.t< i),tW1E$(10) 
160 ? CHR$( 125)'? ,', ,,; ,':' "FIRST ErITER 
m31,iER KEY" 
170 ? " "1.j\H~ FIHISHED EtHER ' # ' " 
100 .:' ,,( "ErITm ' t, ' TO SH'tF~T Etm:-.,.' AHHi" 

190 ? ,? ,':' ,? "PRE% RETURrl TO CONTIHUE 
" .; , HlPUT At 
200 I~OSU8 300(1 
210 G%U8 4fr<M 
u'0 IF D=0 THa l GOTO 21[1 
230 GOSU8 50'0[1 
240 ? At6$( 8 · B) 
250 IF Ar·lS$( 8, 8)=" ji" THE~l GOTO 2&'(\ 
26€1 IF AI't:;$( 8 .. 8)="&," THEH 20~1 
270 B=8+ 1 : GOTD 210 
2&'€1 t·ID=8-1 
290 PO'3 !TIC~1 2· 22' .:' "PF£% RETUFJl TO COil 
TUllE" .; ' Hf'UT Ai 
30£1 DIt1 KEYAt·lS$( t·10 ) ., STlJDAti:3$( HC; ::. 



COLLEGE BOARD SAT* PREP SERIES
TRS-80, APPLE, PET, OSI, ATARI, CP/M, PDP-11

Each program confronts the user with a virtually limitless series of questions and answers. Each is based on past exams and presents material on the
same level of difficulty and in the same form used in the S.A.T. Scoring is provided in accordance with the formula used by College Boards.

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. Independent tests of S.A.T. series performance show a mean total increase of 70 points in students'

SCOreS" Price $229.95
GRADUATE RECORD EXAM Series - Educator Edition includes 29 programs covering Vocabulary, Word Relationships, Reading Comprehension
Sentence Completion, Mathematics, Analytical Reasoning and Logical Diagrams. prjce $289.95

COMPETENCY PROFICIENCY EXAM PREP SERIES
This comprehensive set of programs consists of simulated exam modules, a thorough diagnostic package, and a complete set of instructional

programs. It ts destgned to teach concepts and operations, provide drill and practice and assess achievement levels through pre and post testing.
The Competency Exam Preparation Series provides a structured, sequential, curriculum encompassing mathematical, reading and writing instruction
This program is designed for individual student use or use in a classroom setting. Programs provide optional printer capability covering worksheet

generation and performance monitoring. C.E.P.S. are available in three software formats.

Special editions available for California Proficiency Assesment Test and New York Regents Competency Tests. Call for Prices.

Krell's M.I.T. Logo for Apple* $179.95
Complete 4 disk set includes Library Disk, 20 program Tutorial Disk, Alice In Logoland and 2 COPIES OF
M.I.T. LOGO FOR APPLE*

Odyssey In Time
This spectacular adventure game adds a

new dimension of excitement and complex

ity to Time Traveler.

Odyssey In Time includes all the chal

lenges of Time Traveler plus 10 additional

eras. Each game is different and may be in

terrupted and saved at any point for later

play. $39.95

Time Traveler
The best of the adventure games. Confronts

the player with complex decision situations

and the demand for real time action. Using

the Time Machine, players face a challeng

ing series of historical environments. To

succeed you must build alliances and

struggle with the ruling power. Each game

is unique. $24.95

Isaac Newton +
Perhaps the most fascinating and valuable

educational game ever devised - ISAAC

NEWTON challenges the players (1-4) to

assemble evidence and discern the under

lying "Laws of Nature" that have produced

this evidence. ISAAC NEWTON is an induc

tive game that allows players to intervene

actively by proposing experiments to deter

mine if new data conform to the "Laws of

Nature" in question. Players may set the

level of difficulty from simple to fiendishly

complex.

F.G. Newton
Full Graphics Newton. This

version of Isaac Newton pre

sents all data in graphic form.

Because data is graphic rather

than symbolic, this game is

suitable for very young child

ren. Players may select diffi

culty levels challenging to the

most skilled adults.

$49.95

ft NEW ft

&MICRO-DEUTSCH&
Micro-Deutsch set includes 24 grammar les

sons, covering all material of an introductory

German course. Four test units also included.

Grammar lessons use substitution transformation

drills, item ordering, translations and verb drills.

Drill vocabulary based on frequency lists. Suit

able for use with any high school or college text

book. Extensively field tested at SUNY Stony

Brook. Available for Apple II and PET/CBM. (PET version
includes a special foreign language character chip.) Also

available soon: MICRO-FRANCAIS. MICRO-ESPANOL,

MICRO-IVRIT, MICRO-YIDDISH, MICRO-CHINESE, MICRO-

JAPANESE. $179.95

TV NEW ft
^Pythagoras and The Dragorvfr
Mathematics in a fantasy game context. Based

on The Sword of Zedek, Pythagoras and The

Dragon introduces Pythagoras as a mentor to

the player. When called on for aid, Pythagoras

poses math questions, and depending on the

speed and accuracy of the player response, con

fers secret information. With Pythagoras as an

ally, the quest to overthrow Ra, The Master of

Evil, assumes a new dimension of complexity.

Depending on the level chosen, problems range

from arithmetic through plane geometry.

32K $39.95

Free Bonus with purchase of $300.00 or more: Applesoft Tutor Series
Krell Software Corp. has no official lies with the

College Entrance Examination Board or the

Educational Testing Service. Krell is, however, a

supplier ofproducts to the E. T.S.

PROGRAMS AVAILABLE FOR

TRS-SO, APPLE II, PET & ATARI

N.Y.S. residents add sales lax.

All programs require 16K • TRS-SO programs require

LEVEL II BASIC m APPLEprograms require Apple

soft BASIC

'Trademark Apple Computer Corp.

"The State of the Art in Educational Computing"

21 Millbrook Drive, Stony Brook, N.Y. 11790 (516) 751-5139

COLLEGE BOARD SAT* PREP SERIES 
TRS-BO, APPLE, PET, 051, ATARI, CPIM, PDP-II 

Each program confronts the user wi th a Virtually limitless series of questions and answers. Each is based on past exams and presents material on the 
same level of difficulty and in the same form used in the S.A.T. Scorin g is provided in accordance with the formula used by College Boards. 

S.A.T., P.S.A.T., N.M.S.Q.T. - Educator Ed ition set in cludes 25 programs covering Vocabulary, Word Relationships, Read ing Comprehensio n, 
Sentence Completion, and Ma thematics. Independent tests of S.A.T. series performance show a mean total increase of 70 points in students' 
scores . Price $229,95 
GRADUATE RECORD EXAM Series - Educator Edition includes 29 programs covering Vocabulary, Word Relationships, Reading Comprehension, · 
Sentence Completion, Mathematics, Analytical Reasoning and l ogical Diagrams. Price $289.95 

COMPETENCY PROFICIENCY EXAM PREP SERIES 
This comprehensive set of programs consists of simula ted exam modules, a thorough diagnostic package, and a complete set of instruct iona l 

programs. 11 is designed to teach concepts and operations, provide drill and practice and assess achievement levels through pre and post testing. 
The Competency Exam Preparation Seri es provides a structured, sequen tial, cu rriculum encompassing mathematica l, reading and w rit ing instruction. 

This program is designed for individual student use or use in a classroom setting. Programs provide optiona l printer capabil ity covering worksheet 
generation and performance monitoring. C.E.P.S. are avai lable in three software formats. 

Special editions available for Californ ia Proficiency Assesment Test and New York Regents Competency Tests. Call fo r Prices. 

Krell's M.LT. Logo for Apple* $179.95 
Complete 4 disk set includes Library Disk, 20 program Tutorial Disk, Alice In Logoland and 2 COPIES OF 
M,I,T, LOGO FOR APPLE· 

Odyssey In Time 
This spectacu lar adventure game adds a 
new dimension of excitement and complex­
Ity to Time Traveler. 

Odyssey In Time includes all the chal· 
lenges of Time Traveler plus 10 additional 
eras. Each game is different and may be in­
terrupted and saved at any point for later 
play. S39.95 

Time Traveler 
The best of the adventure games. Confronts 
the player with complex decision situations 
and the demand for real time action. Using 
the Time Machine, players face a challeng­
ing series of historical environments. To 
succeed you must build alliances and 
strugg le with the ruling power. Each game 
is unique. $24.95 

Isaac Newton + 
Perhaps the most fascinating and valuable 
educational game ever devised - ISAAC 
NEWTON challenges the players 11-4) to 
assemble evidence and discern the under­
lying "Laws of Nature" that have produced 
this evidence. ISAAC NEWTON is an induc­
tive game that allows players to intervene 
act ively by proposi ng experiments to deter· 
mine If new data conform to the " Laws of 
Nature" In question. Players may set the 
level of difficulty from simple to fiendishly 
comp lex. 

F.G. Newton 
Full Graphics Newton. This 
version of Isaac Newton pre· 
sents all data in graphic form. 
Because data is graphic rather 
than symbolic, this game is 
sui table for very young child­
ren. Players may select diffl· 
culty levels challenging to the· 
most ski lled adults. 

$49.95 

*NEW* 
*M/CRO-DfUTSCH '* 

Micro-Deutsch set includes 24 grammar les­
sons, covering all material of an introductory 
German course. Four test units also included . 
Grammar lessons use substitution transformation 
drills , item ordering , translations and verb drills_ 
Drill vocabulary based on frequency lists . Suit­
able for use with any high school or college text­
book . Extensively field tested at SU NY Stony 
Brook . Available lor Apple II and PET I CBM . IPET version 
includes a special foreign language character chip.) Also 
available soon : MICRO-FRANCAIS , MICRO -ESPANOL , 
MICRO-IVRIr, MICRO-YIODlSH, MICRO-CHINESE, MICRO­
JAPANESE. $179.95 

* NEW * *Pythagoras and The Dragon* 
Mathematics in a fantasy game context . Based 
on The Sword of Zedek, Pythagoras and The 
Dragon introduces Pythagoras as a mentor to 
the player. When called on for aid, Pythagoras 
poses math questions, and depending on the 
speed. and accuracy of the player response, con­
fers secret information_ With Pythagoras as an 
ally, the quest to overthrow Ra, The Master of 
Evil, assumes a new dimension of complexity . 
Depending on the level chosen , problems range 
from arithmetic through plane geometry. 

32K 539,95 

Free Bonus with purchase of $300.00 or more: Applesoft Tutor Series 
Xrtll So!t .... ort Corp. hl.lS no o/ficiol tits with tht 
Colltgt Entronr:t Exominotion BOQrd or tht 
Eduro/ionol Tn/ing Strvir:t. Xrtfl is. hOwtvtr. 0 
supplitr 0/ products to tht E. T.S. 

PROGRAMS AVAILABLE FOR 
TRS·80. APPLE II. PET & ATAR I 

N. Y .5. residtnts add sales tax. 

All progro/nS ftqulrt 16K . TRS·80progrolnS rtquift 
LEVEL 1/ BASIC . A PPLE programs " 'quirt Applt­
so/tBASIC 

·Trademark Apple Computer Corp: 

"The State of the Art in Educational Computing" 

21 Millbrook Drive, Stony Brook, N.Y. 11790 (516) 751-5139 
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318 DIM TGTAuNO)

328 FOR X=i TO NO

338 KEVANS*=ANS*

348 ? CHR*<i25>:? :? ;? "ARE THEKL ANY C

ERECTIONS (V OR N>";-INPUT A*:IF A$OUY

" TVCN 398

35m ? CHR*<125>:? :? ■? "QUESTION #";=IN

PUT Q

368 ? :? "CORRECTED ANSWER lV INPUT A$

370 KEYAMS$(Q,8>=ft$

380 bOTG 34y

390 ? CHR$<125>:? '? :? "THE STUDENT'S A

NSfrERS WILL M3U"

460 ? "BE ENTERED"
410 ? :■? :? "ENTER THE STUDENT'S LAST Nft

YE"

^1 ? "CEiCl1 IF ALL ENTERtD)11:? :? li

438 IF NAT€$=!iEHDi! THEN 6868

440 GOSUB 3888
45vi GOSUB 4S0S

468 IF D=8 THEN 458

478 GOSUB 5SSS

4S0 ? AHS$(B.'B>

49S IF hNS*<B;B>=:!#:! THEH 52S

538 IF AHS*(B,£;'=iir! THEN 44§

51S B=B+i:GOTO 450
520 POSITION 2,22^ "PRESS RETURN TO COM

TIME"; at'f-UT ft$

530 STUD^S$=AHS$

540 ? CHR$(125);? :? :? :iARh THERE ANY C
ORRECTIONS (Y OR N)n;:INPUT AI^IF A*O!IY

11 T^N 59S
558 ? CHR$(i25>:? :? :? "QUESTION r>--W

PUT Q
%0 ? =? "CORRECTED ANSWER V-WUT A$

578 Su.©Ar4S$(Q,Q>=h$

586 GOTO 548

59m 0=8
688 ? CHR$(i25) = Y NAME*:?

618 ? "ClESTiai # STUDENT ANSWER ANS

WER11

629 ?
630 FOR X=l TO NO
640 IF PEEK(84>=20 THEN GOSUB 3S00:? "QU
ESTION # STUDENT ANSWER ANS14ER":?

658 IF KETONS*<X>XX>STUDflHS«XiX) THEN
679

G&& C=C+I -GOfTO 686
679 GOSUE 70S8

688 NEXT X

690 ? :? ,.;llGRA

3800 B=l: ? CH?*( 125); POKE 82,1

3818 Z=l
^20 FOR X=l TO 33 STEP 8 = FOR Y=3 TO 19
3825 IF Z=I@8 THEN POSITION K-LY^GOTO 3

835

3636 POSITION X/Y

^135 ? 2=Z=2+1
384© («XT Y-t€XT X

3956 fiR X=3 TO 35 STEP 8'FOR Y=S TO 19
3666 POSITION X,Y:?

^76 \B--J V^HEXT X

3086 FOR X=7 TO 31 STEP S-FOR Y=8 TO 19
3898 POSITION X,Y=? Cl^$(£>

3188 NEXT Y^t€XT X

3118 RETURH

4616 IF PEEK(764X>255 TI€N GET #2.0 = AHS

4628 RETURN
5688 IF B<21 ThEH POSITION 5..B-1 =RtTUKN

5810 IF B<41 TI-EN POSITION 13,B-21=RETUR

N
5820 IF B<61 T"rEH PCeiTION 21,B-4i :RETUR

N
5638 IF B<S1 TfEN POSITION 29,B-£1^RETUR

H
5B48 IF B<i6i THEN POSITION 37,B-8M£TU

RN
5850 RETURN

6000 ? CHR*(12f>):? :? ■? "00 VQU i-^T A

6819 ? "SUitiARY CF AHSiCRS (Y OR N>"; =IN

PUT A$=IF A*C"Yn THEN END
6648 ? C^$(125) = v :? » AHStCR Sill

6658 ? " a£STIOH #";,;"# MROHG"*?

6068 FOR X=l TO NO
6865 IF PEEK(S4>=26 THEN GOSUB 8686 = ? "

QUESTION #";,;"« l«HGtt:?

6876 ? /Xi^TOTALCX)

6880 \m X
6698 END

7888 ? " ";X;,,;STUDANSi:CX;X};.. ;=? "

768 ? " PRESS RETURN TO CONTINUE";'INPUT

718 GOTO 398

7618 TGTAL<X>=TOThL<X>+l

7028 RETURN
8888 POKE 34,22:? llPRESS RETURN TO CONTI

NUE";= INPUT te--"< CHR$(I25)
8810 RETURN

Program 2. Microsoft Version

100 REM GRADING EXAMS: MICROSOFT VE

RSION

145 POKE 59468,12:REM THIS LINE ONL

Y FOR PET/CBM

72 

310 Oni TOTALnm 
320 FOF: :0-:=1 TO m, TOT AU>: )=0 ' r·jE:>~T ;': 
330 !Tl Att.3t=Att3t 
340 '7' CHfU( 125 :"? : ',' :? "ARE THE~:E ANi' 1-' 

ffiRECTl Ot{; <'"I OF: t·r," ; : ElPUT At ' IF At< >"0.,' 
" THEH 390 
35£1 ? CHP$( 125 )'" ,'7' , ', ' "@JE::;TI CIt'l #" ; : Hi 
PUT!) 
36[1 '7' ,? "COR~:ECTED At·l::;l,ER " ; : I HPUT At 
370 fTl At·j:3$( 0 , ;) )=At 
380 GOTO 340 
390 ? CHF:$( 125 ) ,', : , : ? "Th'E ::;TUDEtIT ' :; A 
HS~1ERS l·U LL tj}l" 
400" "BE alTERED" 
41€1 ? : ? :? "EtITEF: THE ::;TUDEtH ' S LAST tlA 
t£" 
4c.'f1 .-;.: II( I B·.[J I IF ALL Et{fE~£[!),':? <., \I 

" ; ,HPUT tHiD 
43£1 I F ~lAt'1E $=" a [:" Tf£tl 60flll 
44(1 Gfr:;L!E: 30[(1 
45(1 G(),3UE: 40f1t3 
460 IF 0=0 THEH 450 
4 7£1 GO~;tlB 50,<,0 
400 " AN::;$( 8 · 8 ) 
490 IF Ar·t3$( 8 ; 8 )=1l #i1 THEt·~ 52~1 
5I!.1f1 IF AH~;$( 8.: B )= II}~1I THEt·~ 440 
510 B=E:+ 1 ' GOTD 450 
52(1 PDS IT IOtl 2 , 22 :{ "P~:E::;::; F.:ETUPtl TD COt-l 
TH~JE" ; ' Hf'UT Rt 
530 ~;TUDAtl:;t=Atl:3$ 
54(1 ? CHF.:t ( 125)' '7' : ';, : ? " ;:;-:;:E THEF:E Ari\' C 
ORRECTl Dt·J::; ('.,' G'R r·D"; ' H1PUT A$ : IF At< ) "\' 
" THEt-I 590 
5.5(1 ? CHR$( 125 :;: ? :? , ,' "Gt,E::;TI Otl #'" : IH 
PUT I) 
560 ? ,? "CO~~:ECTED Ati:; l·H : " ; : lHPUT At 
570 STUDAtl:3$( Q, G! )=A$ 
580 C-OTO 540 
59f1 C=0 
60(1 '7' CHF:t( 125 ) : 7' HAt1Et : ,' 
610 '7' "(i1JE:;TlOH # STUDEtn AH:;~H: At.JS 
to[R" 
62£1 ? 
630 FOR :X:=1 TO m 
64(1 IF PEEK( 84 )=20 THEH GOSU8 800(1? "GlU 
ESTI OH # STUOE~lT AtHER Atl~;~,jER" '7' 
650 IF KEYAt-lStC(. >: :< >STUOAtl:;$C": , :~ ) THEi l 
670 
66£1 C=C+ 1 ' GOTO 680 
67(1 GOSU8 7000 
68(1 t.JEXT :~ 
690 ',' ,? ,; "GF:AOE : n ., , ; I~( j£10:\;C/~~j+0 . 5 ); 

70(1 ',' , PF:ES~; RET UF:rl TO COHTIHUE", : HlPUT 
At 

7j£1 GOTO 390 

COMPUTE! 

300£1 8= 1 , '7' Cffit( 125;" POKE ~:2 , 1 
3010 2=1 
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3020 FOR :":=1 TO 33 :3TEP 8:FOR ""=0 TO 19 
3025 IF 2=100 THEH PG:3IT I Otl :~-L 'I GOTO 3 
035 
3030 PCt; IT IOt-l )<, 'y' 
3035 ? 2:2=2+1 
3040 ~EXT 'nE}:T x 
3(15(1 FOR :,(=3 TO 35 :3TEP g , FO~: '/=0 TO 19 
3060 POSITION >~ , y :? H," 
3070 HE>~T "J' : !·Ei::T i( 
30i::0 FC~: >;=7 TO 31 STEP 8 : FOR "(=0 TO 19 
3090 POS IT IOt4 i::, Y : 'f CHF:t( 2 ) 
3100 HEXT "nf:>(T :'( 
311(1 "'ETlJF:H 
4000 0=0 
4010 IF PEEK(764 ){ >~"55 THEtl GET #2 ., D' AH'3 
$( B .. 8 )=Cffit( D ) ,F1jKE 764 .. 255 
4£120 RETURtl 
5OCl(1 IF 8<21 THE!! PCr,:;ITIClt-1 5 ., 8-1 :F.:ETUF:fl 

5010 IF 8 A l THEtl PC,:;ITIOtl 13 .. 8- 21 : RETUR 
H 
50'20 IF 8<61 THEH PCt3 IT IOtl 21,E:- 41:FHUR 
N 
5e31<J IF 8<81 THEH PO:3ITIOt-l 29 .. 8-61 ' FHUR 
H 
504(1 IF 8< 101 THEH PCr.; ITIOH 37 , 8-81 : "'EW 
RH 
5£60 RETUH! 
6000 '7' CHR$( 125;' :? :', :', "DO YOU (·lAtH A 
H 

1*110 ? "SUt1t1ARY Cif Att3j·.iEF.:::; ( Y OR r·D "; : Hl 
PUT A$ : I F A$<> H 'i" TfEt4 HlO 
6040 ? CHRt( 125 ;',', :., " At·t3~H: ::U1 

6050 ',' " (,\JE~;T1 m'l #" ; .. ; " 11 (·lROt·jG": ',' 
6060 FOR >~= 1 TO HO 
6065 IF PEEK( 84 )=<.'0 THEtl GOSU8 8013(1 :? n 

(.(JESTlml #" ; , ; "11 ('lRCI\'~~" : ? 
6070 ';- ,:~; .. ; TOTALC>D 
60B0 t·EXT ::.~ 

6090 HiD 
700f1 ? II II .; :( ; I J ; STUDAH'::$( ::-:: .. >~).; .' ; :? 11 

11 ; KE'lAHS$( ::-::.' ;..;) 
701(1 TOTALC~)=TOTAL<::O+l 
7020 F,'ETURtl 
0000 POKE 84, 22 ;'{ "PRE::;:; RETURtl TO cClt-m 
~UE H ; : IHPUT A$ ,? Cffi$( lL'5 ) 
8fH0 FHURH 

Program 2. Mic rosoft Ve rsion 

100 REM GRADING EXAMS: MI CROSO FT VE 
RSION 

145 POKE 59468,12:REM THIS LI NE ONL 
Y FOR PET/ CBM 



A

Wooden

Computer?

Not from Commodore!

So why should the desk look like wood? A pleasant

cream and charcoal trimmed desk looks so much better

with Commodore systems. One look and you'll see.

Interlink desks are right. By design.

The specifications only confirm the obvious:

•Cream and charcoal

color beautifully matches

the Commodore hardware

and blends with your

decor.

•An ideal 710 mm (28")

keyboard height yet no

bumping knees because a

clever cutout recesses the

computer into the desk

top.

• High pressure laminate

on both sides of a solid

core for lasting beauty

and strength.

•Electrostatically applied

baked enamel finish on

welded steel legs—no

cheap lacquer job here.

•T-molding and rounded

corners make a handsome

finish on a durable edge

that won't chip.

• Knocked down for safe,

inexpensive shipment.

• Patented slip joints for

quick easy assembly.

• Leveling glides for

uneven floors.

•Room enough for a

Commodore printer on the

desk, yet fits into nearly

any den or office niche—

H: 660 mm {26") W: 1170

mm (45") D: 660 mm {26").

•Matching printer stand

available with slot for

bottom feeding.

Price: $299

In short, as Commodore dealers, we won't settle for

anything that looks good only in the catalog! Our

customers won't let us. They don't buy pictures. And

neither should you. This is why we will let you use one of

our desks for a week and then decide. If for any reason

you don't like it, just return it in good condition for a

cheerful refund.

-J
If your Commodore dealer doesn't carry our desks yet,
send a check for $299 and we will ship your desk freight
paid!

Name

Address

City St Zip

Interlink, Inc., Box 134, Bsrrlen Springs, Ml 49103

Master Charge and Visa welcome. Call our order line:

616-473-3103

A Revolutionary Concept In Software

For The ATARI* 400 and 800 Computers

Ufae (Interactive Storybook
Sammy The Sea Serpent

A Storybook Program For Children Ages 4 to 7.

Sammy The Sea Serpent

is the story of an imaginery sea creature who

is lost and trying to find his way home. The

story is read aloud to your child by a
professional actress. While the tale is being

told, the child uses the joystick to help Sammy

out of some tight spots.

The A side of the cassette contains the

interactive story; the B side contains games

that the child plays with Sammy.

The program uses voice, sound effects, music,

color and mixed graphics.

Sammy The Sea Serpent

can be used with either the ATARI 400 or 800

and requires 16K. It is available in cassette

format only. Price is $ 16.95 plus $2.00
shipping and handling.

Also available at fine computer stores.

Program Design. Ino/11 Idar Court Greenwich, CT 06830

203-661-8799

ATARI is the registered trademark of ATARI, Inc.

Mathematics, Basic Skills

Paper Exercises in Arithmetic

Far use with

PET/CBM Computer & Printer

plus

Compatible Disk System

The Teacher's Aide

Computerpragrumsdesignedfor usebytbeclassronmtec4Cberas

u primary source of exercises in mathematics, basic skills.

Tbmiigh simple question and answer, and with the use ofonly

one computersystem, a teachermaysatisfy alt Inetttidnalizett, in-

class and homework requirements for drill in arithmetic.

Students icork directly upon exercise sheets. Difficulty level is

easily adjustable. Answers are always provided. J.i programs

included, covering integers, decimals, fractions, percent and

much more.

On Disk $99.99

Algebra
Explicitly Produced Exercises in Algebra

Sixteen programs in linear and fractional equations, simulta

neous equations, quadratics, signed and complex number

arithmetic.

On Disk $99.99

(Arizona residents flease tultt ■/".. stiles tax )

Reuse milt si 50for postage ami handling.

T'Auie Software Company

P.O. Box 65

El Mirage, Arizona 85335

Sample dbieue, nm- program, etcb pmip

SN 9S poU/Hlrf, Cast Dedaelible

<>-- ~ - '1 • 

A 
Wooden 
Computer? 

Not from Commodore! 

So why should the desk look like wood? A pleasant 
cream and charcoal trimmed desk looks so much better 
with Commodore systems. One look and you'll see. 
Interlink desks are right. By design. 

The specifications only confirm the obvious: 

-Cream and charcoal 
color beautifully matches 
the Commodore hardware 
and blends with your 
decor. 
'An Ideal 710 mm (28") 
keyboard height yet no 
bumping knees because a 
clever cutout recesses the 
computer into the desk­
top. 
-High pressure laminate 
on both sides of a solid 
core for lasting beauty 
and strength. 
-Electrostatically applied 
baked enamel finish on 
welded steel legs-no 
cheap lacquer job here. 

-T-molding and rounded 
corners make a handsome 
finish on a durable edge 
that won't ch ip. 
-Knocked down for safe, 
inexpensive shipment. 
-Patented slip joints for 
quick easy assembly. 
-Leveling glides for 
uneven floors. 
-Room enough for a 
Commodore printer on the 
desk, yet fits into nearly 
any den or office niche­
H: 660 mm (26") W: t 170 
mm (45") D: 660 mm (26"). 
-Matching printer stand 
available with slot for 
bottom feeding . 

Price: $299 

In short, as Commodore dealers, we won't settle for 
anything that looks good only in the catalog! Our 
customers won't let us. They don 't buy pictures. And 
neither should you. This is why we will let you use one of 
our desks for a week and then decide. If for any reason 
you don't l ike It, just return it In good condition for a 
cheerful refund. 

--------------------
I If your Commodoro doolor doesn't corry our dosks yot, I 
I. sand 0 chock for $299 and wo will ship your desk frolght II 

paid! 

• Nama I 
• Addross I 
• City 5t Zip • • • I Interlink, Inc., Box 134, Berrien Springs, MI49103 I 
• 

Master Charge and Visa welcome. Call our order line: I 
616·473·3103 

~--------------------~ 

A Revolutionary Concept In Software 
For The AT ARlo 400 and 800 Computers 

lhel'lterGctive Storyboolt 
Sammy The Sea Serpent 

A Storybook Program For Children Ages 4 to 7. 

Sammy The Sea Serpent 
is the story of an imaginery sea creature who 
is lost and trying to find his way home. The 

story is read aloua to your child by a 
professional actress. While the tale is being 

told, the child uses the joystick to help Sammy 
out of some tight spots. 

The A side of the cassette contains the 
interactive story; the B side contains games 

that the child plays with Sammy. 

The program uses voice, sound effects, music, 
color and mixed graphics. 

Sammy :rhe Sea Serpent 
can be used with either the AT ARI 400 or 800 

and requires 16K. It is available in cassette 
format only. Price is $16.95 plus $2.00 

shipping and handling. 

Also available at fine computer stores. 

Program Design. Inc./ll Idar Court Greenwich. CT 06830 
203-66t-8799 

ATARI is the registered trademark of ATARI. Inc. 

MathetlUltics, Basic Skills 
Paper Exercises in Arithmetic 

For ItS£' l/'it /) 

PET/ OJ.H COlllputer ( 4 Prill/('" 

plus 
(,'OIllP"lilJli' J);sk .\) 'slelll 

The Teacher's Aide 
Ollllp'l ier /In/grams tI(,s(~llt'd fi w Ifse I~ I ' /be c/a.H IYJ(III1 /{,flcber as 

(/ /m"l1/my sou rce (if i·.\·er£'i.~('s ill IIf(1lbellltllic:s, l}{Isle skiffs. 

7JJIHlIgb .~illl/J{(' (I !lt's/io ll find ({ II.~/{ 'C!r. a lld It'il /) Ibt· /1St' 'if (J II~ I ' 

(/1/{' nJilI/Jll fer .~ I 'Slt·lII. (/ Il'acbt'r 111(/.1' .w l i:Y.I' all i ntlil lidutlliz ed, ill · 

("/lI:H {/1/tl IRJIIll'll'ork refjllirelll{'l llS f o r drill ill wi/bllll' ti c. 

-"if lldellts w ork di,.ec/~r U/JOII (loVeniS{' s/.JC(!ts. f}iJficlI {~ J' IeI'd I~' 
etl.~i~J' a djllsitl/)/e. Answers (Ire ({I/I '(~J'S /JlTJ /4t1et/. 23 PlTJgrlllll.~ 
illd uded, C/ II'C.'rill,t!. illil'g ers. dl.!Cimals. f ract io lls. IX'n 'l 'lIl lIntl 

III l1cb Ilwn'. 

On Disk $99.99 

Algebra 
Explicitly Produced Exercises in Algebra 

Shlt'ell pmgrtllllS ill /il/ellr fl llti f ra ctiollal 1!l(lltItif IllS, S; II/lfl/l l ' 

1I('tJIIS I!qlltiliuJls. quadratics, s(~IJl!d a lld ctJI llp ll!x 111111/1)1.'1' 

wi/b llletie. 

On Disk $99.99 
( .. I,.j::1II1I/ tl'~·idt'II I.~ p h'tl.w (,tid -/ :\, s(//{'.~ IIH·. ) 

1 '/t·II .~t' II(ld S 1. 50 fi ll" I}".~t{/,r.w (/ i/(I /JIII/I llill,!!.. 

T'AUk Software Company 
P.O. Box 65 
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150 GOSUB 9000:PRINT:PRINT:PRINT:PR

INT "FIRST ENTER ANSWER KE

Y"

160 PRINT:PRINT"WHEN FINISHED, ENTE

R '#•"

180 PRINT "ENTER '&' TO START ENTRY

ANEW"

190 PRINT:PRINT "PRESS RETURN TO CO

NTINUE"

195 REM FOLLOWING LINE WILL WORK ON

PET OR APPLE

197 GET A$:IF A$ = "" THEN 197

200 GOSUB 3000

210 GOSUB 4000

220 IF D=0 THEN 210

230 GOSUB 5000

240 PRINT MID$(AN$,B,1)

250 IF MID$(AN$,B,1)="#" THEN 280

260 IF MID$(AN$,B,1)="&" THEN 200

270 B=B+1:GOTO 210

280 NO=B-1

290 PRINT "PRESS RETURN TO CONTINUE
ii

295 GET A$:IF A$="" THEN 295

300 DIM TTL(NO)

330 KEY$=AN$

340 GOSUB 9000:INPUT"ARE THERE ANY "

CORRECTIONS (Y OR N) " ; A$:

IFA$O"Y"THEN390

350 GOSUB 9000:INPUT "QUESTION # ";

Q
360 PRINT:INPUT "CORRECTED ANSWER "

;A$

370 KEY$=LEFT$(KEY$,Q-1)+A$+MID$(KE

Y$,Q+1)

380 GOTO 340

390 GOSUB 9000:PRINT "THE STUDENT'S

ANSWERS WILL NOW"

400 PRINT "BE ENTERED."

410 PRINT:PRINT "ENTER THE STUDENT1

S LAST NAME"

420 PRINT" ('END' IF ALL ENTERED)":P

RINT:INPUT " ";NAME$

430 IF NAMES="END" THEN 6000

440 GOSUB 3000

450 GOSUB 4000

460 IF D=0 THEN 450

470 GOSUB 5000

480 PRINT MID$(AN$,B,1)

490 IF MID$<AN$,B,1)="#" THEN 520

500 IF MID$(AN$,B,1)="&" THEN 440

510 B=B+1:GOTO 450

520 PRINT "PRESS RETURN TO CONTINUE
n ,

i

525 GET A$:IF A$="" THEN 525

530 SA$=AN$

540 GOSUB 9000:INPUT"ARE THERE ANY '

CORRECTIONS (Y OR N) "; AS:

IFA$O"Y"THEN590

550 GOSUB 9000:INPUT "QUESTION # ";

Q

560 PRINT:INPUT "CORRECTED ANSWER "

;A$

5 70 SA$=LEFT$(SA$,Q-l)+A$+MID$(SAS,

Q +D
580 GOTO 450

590 C=0

600 GOSUB 9000:PRINT NAME$:PRINT

610 PRINT"QUESTION # STUDENT ANSWE

R ANSWER"

620 PRINT:L=0

630 FOR X=l TO NO

640 IF L=20 THEN GOSUB 8000:L=0:PRI

NT"QUESTION # STUDENT ANS

WER ANSWER"

650 IF MID$ (KEY$fX,l)OMID$(SA$,X,l

) THEN L=L+1:GOTO 670

660 C=C+1:GOTO 680

670 GOSUB 7000

680 NEXT X

690 PRINT:PRINT,"GRADE:",INT(100*C/

N 0+ . 5 ) ; " % "

700 PRINT "PRESS RETURN TO CONTINUE

705 GET A$:IF A$ = "" THEN 705

710 GOTO 390

3000 B=1:GOSUB 9000:PRINT

3010 FOR X=0 TO 19

3020 FOR J=0 TO 4

3030 PRINT TAB(J*8);J*20+X+1;

3040 NEXT J

3050 PRINT:NEXT X

3060 RETURN

4000 GET D$:IF D$="" THEN 4000

4 010 D=ASC(D$):AN$=LEFT$(AN$,B-1)+D$

+MID$(AN$,B+1)

4020 RETURN

5000 REM THIS SUBROUTINE POSITIONS A

N ABSOLUTE CURSOR

5005 REM IT WILL NEED TO BE CHANGED '

FOR YOUR COMPUTER

5007 REM

5010 MY=B-INT( (B-l)/20)*20

5020 MX=INT( (B-l)/20)*8+5

5030 PRINTLEFTS("{HOME}{24 DOWN}",MY

+1);TAB(MX);:REM FOR PET

5040 REM POKE 37,MY+1:PRINT TAB(MX);

:REM FOR APPLE

5050 RETURN

6000 GOSUB 9000:PRINT:PRINT:PRINT"DO

YOU WANT A"

6010 INPUT "SUMMARY OF ANSWERS (Y OR

N) ";A$:IF A$O"Y" THEN E

ND

6040 GOSUB 9000:PRINT:PRINT "ANSWER '

SUMMARY":PRINT
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1 50 GOSUB 9000:PRINT:PR INT :PRINT:PR 
INT "FIRST ENTER ANSWER KE 
y " 

16 0 PRINT : PRINT"WHEN FINISHED, ENTE 
R I # I II 

1 80 PRINT " ENTER ' &' TO START EN TRY 
ANEW " 

190 PRINT:PRINT "PRESS RETURN TO CO 
NTINUE " 

195 REM FOLLOWING LINE WILL WORK ON 
PET OR APPLE 

197 GET A$:IF A$=" " THEN 197 
200 GOSUB 3000 
210 GOSUB 4000 
220 IF D=0 THEN 210 
230 GOSUB 5000 
240 PRINT MID$(AN$ , B, 1) 
250 IF MI D$(AN$ , B,I )= " I " THEN 280 
260 IF MID$(AN$ , B,I)= " &" THEN 200 
270 B=B+l:GOTO 210 
280 NO=B-l 
290 PRINT "P RESS RETURN TO CONTIN UE 

" 
295 GET A$ : IF A$="" THEN 295 
300 DIM TTL(N O) 
330 KEY$=AN$ 
340 GOSUB 9000 : INPUT " ARE THERE ANY -

CORRECTIONS (Y OR N) "; A$ : 
IFA$<> "y"THEN390 

350 GOSUB 9000 : INPUT "QUEST I ON # "; 
Q 

360 PRINT : INPUT " CORRECTED ANSWER" 
; A$ 

370 KEY$=LEFT$(KEY$,Q- l)+A$+MID$(KE 
Y$ , Q+ 1) 

380 GOTO 340 
390 GOSUB 9000 : PRINT "THE STUDENT ' S 

ANSWERS WILL NOW" 
400 PRINT "BE ENTERED. " 
410 PRINT:PRINT " EN TE R THE STUDENT ' 

S LAST NAM'E" 
420 PRINT"('END' IF ALL ENTERED) ": P 

RINT :INPUT " ";N AME$ 
430 IF NAME$ =" END " THEN 6000 
44,0 GOSUB 3000 
450 GOSUB 4000 
460 IF D=0 THEN 450 
470 GOSUB 5000 
480 PRINT MID$(AN$ , B,I ) 
490 IF MI D$(AN$ , B,I )= " I " THEN 520 

500 IF MID$(AN$ , B,I )="& '" THEN 440 
510 B=B+l:GOTO 450 
520 PRINT "PRESS RETURN TO CONTINUE 

" . , 
525 GET A$:IF A$=" " THEN 525 
530 SA$ =AN$ 
540 GOSUB 9000:INPUT "ARE THERE ANY -

CORRECTIONS (Y OR N) " ;A$ : 

IFA$<> "Y"THEN590 
550 GOSUB 9000:INPUT "QUEST ION I "; 

Q 
560 PRINT : INPUT "CORRECTED ANSWER " 

; A$ 
570 SA$ =L EFT$(SA$ , Q-l )+A$+MID$(SA$ , 

Q+1) 
580 GOTO 450 
590 C=0 
600 GOSUB 9000 : PRINT NAME$:PRINT 
610 PRINT " QUESTI ON I STUDENT ANSWE 

R ANSWER" 
620 PRINT :L= 0 
630 FOR X=1 TO NO 
640 IF L=20 THEN GOS UB 8000 : L=0 :PRI 

NT" QUESTION I STU DENT ANS 
WER ANSWER" 

650 IF MID$ (KEY$,X,I) OMID$ (SA$ , X, 1 
) THEN L=L+l:GOTO 670 

660 C=C+l: GOTO 680 
670 GOSUB 7000 
680 NEXT X 
690 PRINT:PRINT,"GRADE:",INT(100*C/ 

NO+ . 5} ;" %11 
700 PRINT " PRESS RET URN TO CON TINU E 

" 
705 GET A$:IF A$ ="" THEN 705 
7 10 GOTO 390 
3000 B= I:G OSUB 9000:PRINT 
3010 FOR X=0 TO 19 
3020 FOR J=0 TO 4 
3030 PRINT TAB(J*8);J*20+ X+1; 
3040 NEXT J 
3050 PRINT:NEXT X 
3060 RETURN 
4000 GET D$:IF D$= "" THEN 4000 
4010 D=ASC(D$) : AN$ =LEFT $(AN$ , B-l)+D$ 

+MID$(AN$,B+l) 
4020 RE TURN 
5000 REM THIS SUBROUTINE POSITIONS A 

N ABSOLUTE CURSOR 
5005 REM IT WILL NEED TO BE CHANGED -

FOR YOUR COMPUTER 
5007 REM 

5010 MY=B- INT((B - l)/20)*20 
5020 MX =INT( (B - 1)/20)*8+ 5 
5030 PRINTLEF,T$("{HOME}{24 DOWN }",MY 

+1) ;TAB(MX) ; : REM FOR PET 
5040 REM POKE 37 , MY +1:P RINT TAB(MX); 

: REM FOR APPLE 
5050 RETURN 
6000 GOSUB 9000:PRINT : PR I NT:PRINT"DO 

·YOU WANT A" 
6010 INPUT " SU MMARY OF ANSWERS (Y OR 

N) ";A$ : IF A$<>"Y " THEN E 
ND 

6040 GOS UB 9000:PRINT:PRINT "ANSWER -
SUMMARY":PRINT 



6050 PRINT "QUESTION #","# WRONG":L=

0

6060 FOR X=l TO NO

6065 L=L+1:IF L=20 THEN GOSUB 8000:L

= 0:PRINT"QUESTION # " , "# WR

ONG"

6070 PRINT X,TTL(X)

6080 NEXT X

6090 END

7 000 PRINT" ";X,,MID$(SA$,X,1),MI

D$(KEY$,X,1)

7010 TTL(X)=TTL(X)+1

7020 RETURN

8000 PRINT "PRESS RETURN TO CONTINUE
■I

8005 GETA$:IF A$="" THEN 8005

8010 RETURN

8999 END

9000 REM CLEAR SCREEN SUBROUTINE

9010 REM USE "HOME" OR "CALL-936" FO

R APPLE

9020 REM USE "FOR 1=1 TO 32:PRINT:NE

XT" FOR OSI

9030 PRINT CHR$(147);:REM FOR PET

9040 RETURN ©

COMPUTE! The Resource

Having trouble

learning to use

your computer?
Reference manuals don't teach. Most BASIC

texts don't cover specific personal computers.

TIS solves these problems

with step-by-step books

tailored for your machine.

For PET/CBM

Understanding Your PET/CBM $16.95

Vol 1: Basic Programming

PET Graphics $ 6.95

For OSI CIP/C4P

Understanding Your C1P/C4P $ 9.95

A Workbook of BASIC Exercises

For VIC

Understanding Your VIC $13.95

Vol. 1: Basic Programming

Money Back Guarantee. VISA/MC accepted.

All prices include UPS or 1si Class postage.

TIS inc

Total Information Services. Inc.

Box 92I. Dept. C

Los Alamos, NM 87544 7, I"
\ '

EDUCATIONAL

SOFTWARE

FOR CHILDREN

■ Wide selection of 8K

and 16K programs

■ Programmed with

motivational graphics

and sound

■ Money back guarantee

ORDER YOUR

FREE CATALOG AND .. .

Expect

more

from

your

PET@.

PET is a registered

trademark of Commodore

Business Machines.

MICROGRAMS

INCORPORATED

P.O. BOX 2146. LOVES PARK. IL61130

PHONE 81 5/965-2464

Please send me a free

K-8 catalog.

ri Please send me a sample

program and a free K-8

catalog. I have enclosed

S2.00 for postage and

handling.

NAME

ADDRESS

CITY

STATE ZIP

6.05 0 PR I NT · QUESTI ON , •••• , WRONG " : L= 
o 

60 6 0 FOR X=l TO NO 
6065 L=L+1 : IF L=20 THEN GOSU B 8000:L 

=0 : PR I NT · QUESTI ON , ••• , WR 
ONG I1 

6 070 PRIN T X. TTL(X) 
6080 NEXT X 
6090 END 
700 0 PRINT· ·; X" MID$ (SA$ . X. 1) . MI 

D$ (KEY$ . X. 1) 
701 0 TTL(X) =TTL(X) + l 
7020 RETURN 
8000 PRI NT ·PRESS RE TURN TO CONT I NUE 

• 
8005 GETA$ :I F A$ =··· THEN 8005 
80 10 RET URN 
8999 END 
9000 REM CLEAR SCREEN SUBROUTIN E 
9010 REM USE · HOME · OR · CAL L- 93 6 · FO 

R APPLE 
9020 REM USE ·FOR 1= 1 TO 32:PRINT : NE 

XT· FOR OSI 
9 0 30 PRINT CHR$( 147) ; : REM FOR PET 
9 0 40 RE TURN © 
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Vol 1: Basic Programming 
PET Graphics . ... . ... ... ... .. .. ....... . S 6.95 

For OSf CfP/ C4P 

Understanding You r C1 P/ C4P .. . ....... . S 9.95 
A Workbook of BASIC Exercises 

For VIC 

Understanding Your ViC ..... . ... . ... . . $13. 95 
Vol. 1: Basic Programming 

Money Back Guarantee. VISA/Me accepted. 
All prices include UPS or 1st Class postage. 

TIS INC 

Total Informatton Services, Inc. 
Box 921, Dept . C 
Los Alamos, NM 87544 

EDUCATIONAL 
SOF1WARE 

FOR CHILDREN 

• Wide selection of 8K 
and 16K programs 

• Programmed with 
motivational graphics 
and sound 

• Money back guarantee 

ORDER YOUR 
FREE CATALOG AND 

Expect 
more 
from 
your 
PET®. 

PET is a registered 
trademark o f Com modore 
Business Machines. 

MICROGRAMS 
INCORPORATED 

P.O . BOX 2146. LOVES PARK. IL 61130 

PHONE B' 5/ 965-2464 

o Please send me a free 
K-8 catalog. 

o Please send me a sample 
program and a free K-8 
calalog . I have enclosed 
$2 .00 lor postage and 
handling 

NAME _____________ _ 

ADDRESS ____________ _ 

CITY _____________ _ 

STATE ZIP __ 
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Friends Of The Turtle
P.O. BOX 1317

LOS ALTOS, CALIFORNIA94022

David D Thornburg

Los Altos, CA

I want to thank all of you who have taken the time

to write me letters in support of Friends of the

Turtle. I am busy sending answers to your ques

tions. If you haven't heard from me, please be

patient — I answer all my letters personally, so it

takes me a while to catch up.

Many of the letters expressed the hope that

turtles really are for everyone — expert and neo

phyte alike.

They are.

My interest in turtle graphics (and in the com

puter languages LOCO and PILOT) conies from

the success I have had teaching programming to

audiences as diverse as second graders and profes

sional artists.

Friends of the Turtle is becoming international

in scope, with members writing from places as far

away as England and Argentina. Horacio Reggini

wrote from Argentina to tell me oi his work with

LOGO and children. As a sign of their level of

interest, he sent me a brochure describing the

Spanish translation of Papert's Mindstorms (called

"Desafio a la mente").

If you don't have Atari PILOT, TI LOGO, or

one of the other languages which supports turtle

graphics, then watch this column for announce

ments of new languages — there is a lot of activity in

this area.

Several owners of the new IBM computer

wrote me for information. While I don't know of

any commercial turtle graphics packages for that

machine yet, several programmers wrote to tell me

they are working on the problem. Any computer

with a graphics display should be able to support

this graphics environment as long as someone is

willing to create the language. I remember back in

1978 when WSFN was released as a turtle graphics

language for the PET by the Peninsula School

Computer Project (Peninsula Way, Menlo Park.

CA 94025). It shouldn't be too hard to get this

language to run on the VIC, or on the forthcoming

$150 Commodore Ultimax. If you enjoy writing

languages, keep me informed of any turtle lan

guages you create,

Visible Vs. Invisible Turtles...

Some of the more sophisticated languages give the

user the option of a visible turtle whose orientation

can be seen as it moves around the screen. While

experienced programmers usually don't use this

feature, it can be quite valuable as a training tool.

Those of you using Atari PILOT know that

this language does not contain a visible turtle.

Since there wasn't room to incorporate this feature

into the language, I decided to create one of my

own called VISITURT.

VISITURT is an example of a PILOT-based

turtle graphics program which illustrates sonic

important ideas. If you have Atari PILO'F, you

may want to use this program to introduce turtles

to your friends. If you use other languages, you

might want to try converting this program to work

on your system. In addition to generating a visible

turtle, this program automatically alternates be

tween DRAW and TURN commands to allow first-

time users to create pictures by entering the distance

or angle for each command. While the program

itself is designed to be used by beginners, I will

assume that those ol you who are going to enter

this program already understand enough about

PILOT to follow the listing.

VISITURT uses three procedures: *ERASE,

*ACCEPT, and (of course) *TURTLE. Since these

procedures are needed by the main program, we

will describe them fust.

The ERAS"E procedure clears the screen,

moves the turtle to the origin, makes it turn straight

up and draws a fresh copy of the turtle's picture.

Here is its listing:

*ERASE

GR: GOTO 0,0; TURNTO 0; CLEAR

U: *TURTLE

E:

The ACCEPT procedure does two things. It

accepts input from the keyboard and places the

numeric value of the input in the variable #A. If
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tions. If you have n't hea rd from me, please be 
patient- I answer all my letters pe rso nall)' , so it 
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interest, he sent me a bl'Ochure describing the 
Spanish translation of Papen's Mindstorms (ca ll ed 
" Desa fi o a la mente"). 

If you don 't have Atari PILOT, TI LOGO, o r 
one o f the other languages which suppons llInle 
g raphics, then walch this column for announce­
ments o f new languages - there is a lo t of acti vit y in 
this a rea. 

Severa l owners o f the new IBM compute r 
wrote me for information. While I don 't know o f 
any comme rciallllrtle graphics packages for that 
machine yet, several programmers wrote to te ll me 
they are working on the pl'Oblem. Any computer 
with a graphics displa y should be able to suppon 
this graphics e nvironment as long as someone is 
willing to crea te the language. I remember back in 
19i8 when vVSFN was released as a tunle graphics 
language for the PET by the Peninsula School 
Computer Proj ect (Pe ninsul a Wa y, Menlo Pa rk , 
CA 94025). It shouldn't be too ha rd to get this 
language to run on the VIC, or on the forth coming 

S 150 Commodore Ultimax. I I' you enjoy writing 
languages, keep me informed of any llInle lan­
guages you crea te. 

Visible Vs, Invisible Turtles ,,' 
Some of the more sophisti cated languages give the 
lIse r the o ptio n o f a visible tunle whose o rie nta ti o n 
can be seen as it moves around the scree n. While 
experienced programmers usually d on 't use thi s 
fea ture, it can be quite va luable as a training tool. 

Those of yo u using Atari PI LOT know that 
this la nguage does not contain a visible turtle. 
Since there wasn 't 1'00111 to incorpora te thi s fea ture 
into the language, I decided to create one of my 
own ca lled VISITURT. 

VISITU RT is an example of a PI LOT-based 
tunle graphics progra m which illustratcs some 
impon ant ideas . I I' yo u have Atari PI LOT, yo u 
Inay want to Lise this program to introduce tunles 
to your friends. I I' yo u use o ther languages, you 
mig ht wa nt to try convening this program to work 
on your system. I n addition to gene rating a visible 
turtle. this program automatica ll y a lternates be­
tween ORA W a nd TU RN commands to allow lirst­
time users to crea te pictures by ente rin g the distance 
o r a ngle for each command. Whi le the program 
itsel r is des igned to be used by beginners, I wi ll 
ass ume that those o r you who a re going to e nte r 
this program alread y understand e nough about 
PILOT to fo llow the listi ng. 

VISITURT uses three procedures: " ERASE, 
"ACC EPT, and (o r course) *T URTL E. Since these 
procedures a re need ed by the main program , wc 
will describe them first. 

The ERASE procedure clears the sc reen, 
moves th e turLi e to the o rig in , ma kes it t llrn stra ig ht 
up and draws a fresh copy o r the turtle 's picture. 
He re is its listing: 

' ERASE 
GR: GOTO 0,0; TURNTO 0; CLEAR 
U: ' TURTLE 
E: 

The ACCEPT procedure d oes two things. It 
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INTRODUCING. . .

TEACHERSMD
DR. DALEY'S SOFTWARE is excited about our

latest software release—TEACHER'S AID.

TEACHER'S AID is the grade management sys

tem you've been waiting for. Its many features

mean that you can be free from the drudgery of

hours of record keeping and grade reporting. Now

you can devote more time to the pleasures of

teaching.

TEACHER'S AID is easy to use, menu driven and

features—

1. Flexible class assignment structures. This means

that you can set up and keep records of any com

bination of homework, quiz, test, lab, etc.

scores.

2. Grade averaging done in a variety of ways.

Grade averages can be prepared using weighted

scores, possible scores, tables, percent, or a

combination of these methods.

3. Student progress reports.

4. An individualized list of missing assignments.

5. Easy editing and additions to any of the files.

6. Reports on either the screen or printer.

All of this power is yours for only $59.95.

TEACHER'S AID comes on disk complete with

comprehensive, easy to read documentation,

packaged in an attractive binder.

When ordering please tell us your computer con

figuration. TEACHER'S AID is available on these

systems:

Apple II or Apple II Plus i^

(32K with single disk)

Pet or CBM 2000, 3000, or 4000 series

(16K with 2040 or 4040 disk)

TEACHER'S AID will be ready soon on the Atari

800 and TRS-80 Model I or Model III.

Call or write for details of our other software offer

ings.

NOTE OUR NEWADDRESS
DR. DALEY'S SOFTWARE

Water Street

Darby, MT 59829

(406)821 -3924/1 -800-548-3289

(Hours: 10 a.m. to 6 p.m. Mountain Time)

ANNOUNCING TWO
NEW TERMINALS

Smart* Fast • Graphics • Matching Modem and $295 Printer

Neironics announces a slale ol ma art
breakthrough in terminals, now at prices you

can afford, you can go on-line with databank

and computer phone line services. It's all

yours, "electronic newspapers." educalional

services, Dow-Jones stock reports, games,

recipes, personal computing wilh any level

language, program exchanges, electronic Dul

lei in boards .. . and more every day!1!

Neironics offers two new terminals bold
feature a lull 56 key/IJB ctiarncim lynfiwriter-

style keyboard, baud rates to 19 2 kilobaud, a
rugged steel cabinet and power supply The iri «^^^^

simplest one. FASTERM-64. is a 16 line by 64 or 32 character per line unit, with a serial

printer porl lor making hard copy of all Incoming data, and optional provisions lor block and

special character graphics. The "smart" version, SMARTERM-80, features eilher 24 line By 80
characters per line or 16 by 40 characters par line, it oilers on-screen editing with page-at-a
lime printing, 12,000 pliel graphics, line graphics, absolute cursor addressing, underlining,

reverse video, one-half intensity anfl much more . .. simply plug them inlo your compuier or
our phone modem and Be on-line instantly. Use your TV set (RF modulator required] or our

delux green-phosphor monilor oictured above. For hard copy just add our malched printer.

Price breakthrough!!! Own the FASTERM-64, a complete terminal kit, ready to plug in for

just 5199.95 or order the SMARTEfW 80 kil lor just S299 95. (Bolh available wired and tested I

Be on-line wilh the million-dollar computers and data services today . we even supply the

necessary subscription forms

als are available separately tseeMore gooo news: All the components in our ter

coupon), so you buy only what you need!?!

FASTERM-04 DISPLAY FORMAT; 64 or 32 characlersAme rjy 16 lines . . % displayable
ASCII characters (upper & lower case) . 8 baud rates" 150. 300. 600. 1200, 24M 4800, 9600
19. 200, (switch sel.)... LINE OUTPUT: RS232iC or 20 ma ;urrent loop . . VIDEO OUTPUT: 1V
P;P (EIA RS-17DI... CURSOR MODES: home & clear screen, erase IO end ol line, erase cursor

line, cursor up & down, auto carnage relurn'hne feed at end ol line & auto scrolling ...

REVEHSE VIDEO . .. BLINKING CURSOR . PARITY: off. even or odd STOP BITS: 1. 1.5.
2 . DATA BITS PER CHARACTER: 5, 6. 7 or 8 ... CHARACTER OUTPUT: 5 by 7 dot malm
in a 7 by 12 Cell., . PRINTER OUTPUT: prints all incoming data IK ON BOARD RAM .
2K ON BOARD ROM . CRYSTAL CONTROLLED . . COMPLETE WITH POWER SUPPLY

OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics

characters ASCII ENCODED KEYBOARD 56 key/12B characters.

SMARTERM-80 DISPLAY FORMAT 80 characters by 24 lines or 40 characters by 16 lines

128 displayable ASCII characters (upper S lower case) 8 baud rates 11 . 300, 600, 1200. 2400.

4800, 9600. 19. 200 . . LtNE OUTPUT RS232/C or 20 ma current loop .. VIDEO OUTPUT IV

pp 1E1A RS-i70i . . EDITING FEATURES. insert/Oelete line msertfdelete character, lor-

ward/Back tab . . LINE OR PAGE TRANSMIT ... PAGE PRINT FUNCTION .. CURSOR POSI

TIONING: up. down, right, lell, plus absolute cursor positioning with read Back ... VISUAL
ATTRIBUTES: underline, blink, reverse video, hall intensity. & blank . . GRAPHICS: 12.000

pixel resolution Block plus line graphics . ON-SCREEN PARITY INDICATOR ... PARITY oft.

even or odd STOP BITS 110 bBud 2. all others 1 ... CHAR. OUTPUT. 7 by 11 character in

a 9 by 12 block POINTER OUTPUT 60 OH 50 Mi VERTICAL REFRESH BUNKING

BLOCK CURSOR. CRYSTAL CONTROLLED .. 2K ON BOAHO RAM ASCII ENCODED

KEYBOARD: 56 KeyJ128 character.. . 4K ON BOARD ROM . . COMPLETE WITH POWER
SUPPLY.
TELEPHONE MODEM 103 O/A FULL DUPLEX. FCC APPROVED DATA RATE 300 baud

. INTERFACE: RS!32fC and TTY CONTROLS, talk/dala switch (no need to connect and

disconnect phone), ongmale/answer switch on rear panel. . NO POWER SUPPLY RE

QUIRED.

ASCII KEYBOARD ASCII-3 56 KEYH2B CHARACTER ASCII

ENCODED UPPER & LOWER CASE FULLY DEBOUNCED
2 KEY HOLLOVEH POS OR NEG LOGIC WITH POS STRO8E

REQUIRES +5 & -12V DC ISUPPLIED FROM VIDEO BOARDS)

PRINTER COMET I SERIAL I/O TO 9600 BAUD ..80

CHARACTER COLUMN (132 COMPRESSED) . . 10" TRACTOR FEEO '
. UPPERJLOWEH CASE INDUSTRY STANDARD RIBBONS

4 CHARACTER SIZES 9 BY 7 DOT MATRIX BI-DIRECTIONAL

PRINTING

Continental U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375

NETRONICS R&D LTD. D.pt.
333 Litchfield Road, New Millord, CT 06776

Please send Ihe items checked below:

.... COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board

ASCII-3 keyboard, sieel cabinet and power supply) ... kit $199.95 plus S3 P&l
. . . wired & tested $249.95 plus 53 P&l . .. graphics option: add $19.95 to

each ol above

n COMPLETE SMARTERM-80 TERMINAL (includes SMARTVID80 video
board. ASCII-3 keyboard, steel cabinet and power supply) ... kit $299.95 plus
$3 P&l ... wired and tested $369.95 plus $3 P&l

.. FASTVID-64 VIDEO BOARD (requires + 5 & -12V DC). . - kit $99.95 plus S3

P&! ... graphics option add $19.95 .. . wired & tested $129.95 plus S3 P&i ...

graphics option add $19.95

. SMARTVID-80 VIDEO BOARD (requires + 5& +/-12V DC}.,- kit $199.95
plus 53 PSI ... wired & tested $249.95 plus $3 P&l

; DELUXE STEEL TERMINAL CABINET .. - $19.95 plus S3 P&l

. ASCII-3 KEYBOARD (requires + 5 & -12VDC)... kit $69.95 plus $3 P&l ...
wired and tested $89.95 plus S3 P&l

POWER SUPPLY (powers ASCII-3 keyboard & video boards)... kit only
519.95 plus $2 P&l

. . ZENITH VIDEO MONITOH (high resolution green phosphor). .. wired &
tested $149.95 plus $6 P&l

D TELEPHONE MODEM MODEL 103 O/A ... wired & tested $189,95 plus $3
P&l

, DOT MATRIX PRINTER Comet I ... wired & tested $299.95 plus $10 P&l
. RF MODULATOR MOD RF-1 . . kit only S8.95 plus $1 P&l
. 3FT-25 LEAD MODEMrTERMINAL OR PRINTER/TERMINAL CONNECTOR
CABLE ... $14.95 ea plus S2 P&l

For Canadian orders, double the postage . Conn. res. add sales tax.

Total Enclosed $

_ Personal Check C Cashier's Check/Money Order
~ VISA □ MasterCard (Bank No. )

Acct. No Exp. Date _

Signature .

Print Name _

Address

City State Zip

INTRODUCING . . . 

TEACHER'S AID 
DR. DALEY'S SOFTWARE is excited about our 
latest software release-TEACHER'S AID. 

TEACHER'S AID is the grade management sys­
tem you've been waiting for. Its many features 
mean that you can be free from the drudgery of 
hours of record keeping and grade reporting . Now 
you can devote more time to the pleasures of 
teaching. 

TEACHER'S AID is easy to use, menu driven and 
features -
I. Flexible class assignment structures. This means 

that you can set up and keep records of any com­
bination of homework, quiz, test, lab, etc. 
scores. 

2. Grade averaging done in a variety of ways. 
Grade averages can be prepared using weighted 
scores, possible scores, tables, percent, or a 
combination of these methods . 

3. Student progress reports. 
4. An individualized list of missing assignments. 
5. Easy' editing and additions to any of the files. 
6. Reports on either the screen or printer. 

All of this power is yours for only $59.95. 
TEACHER'S AID comes on disk complete with 
comprehensive, easy to read documentation, 
packaged in an attractive binder. 

When ordering please tell us your computer con­
figuration. TEACHER'S AID is available on these 
systems: 

Apple II or Apple II Plus 
(32K with single disk) 

Pet or CBM 2000, 3000, or 4000 series 
(16K with 2040 or 4040 disk) 

TEACHER'S AID will be ready soon on the Atari 
800 and TRS-80 Model I or Model III. 

Call or write for details of our other software offer­
ings. 

NOTE OUR NEW ADDRESS 
DR. DALEY'S SOFTWARE 
Water Street 
Darby, MT 59829 

(406)82 1-3924/ 1-800-548-3289 

(Hours: 10 a.m. to 6 p.m. Mountain Time) 

ANNOUNCING TWO 
NEW TERMINALS 

Smart. Fast. Graphics' Matching Modem and $295 Printer 

copy 

Price breakthroughl l ! Own the FASTERM-6oC. a compleUtte,mlroill kit readv 10 plug in lor 
JUI\ S 199.95 0/ order the SMARTERM-8Q kit ro, jusl S299.95 , lboth lIvalieble wired and lesled.) 
Be on-line w,1h the mlilloo·dolla. compu te's .nd Clata services tOdav ... ... e even supplV tl'le 
nec.,ury subscription lorms. 

MOf' gooo news: All Ina componenls In 011' termln,l , ' fI' ,villlallie sepal.te ly (He 
couPOn), $0 'IOU pur Im l.,. wnll you need!!! 

FASTERM-64 DISPLAY FORMAT ; ~ Of 32 char.cle.,thne Dr 16 hnes .. 96 displayable 
ASCII CharaClers (upper &. lower case) ... 8 baua rates; 150. 300, 600, 1200.2.00 .aoo.9600. 
19.200, (swllCh se l.) ... LINE OUTPUT: RS2321C 0' 20 rna currenl loop •.. VIDEO OUTPUT: 1V 
PIP (EIA AS-HO) ... CURSOR MODES: home &. clear sc'aen. erase 10 end 01 line. erase cursor 

~~t;ECRssEo~~gEt ~~~~i.~~~~~ar~~s'~ku:~'.Ii~l~~¥~ : a~!rn:v~~ ~~~a a.~t~ S¥O~I~I~S; i. 1.5. 
2 •• . DATA BITS PER CHARACTER: 5. 6.1 or 8 ... CHARACTER OUTPUT: 5 by 1 dot matrl~ 

~'k a tiN b~J! ~~IIR6;.rRI~d~~s~~r~J~~w(~~~Jlri~~~~~~ ~~~~ E' w1fH O~~O:RR~U~~~ y ' .-
OPTIONAL GRAPHICS MODE: (ncluces 34 Greek &. math ChlraClerl phiS 30 speelal graphiCS 
chilleters ••. ASCII ENCODED KEYBOARD: 56 ~ey/ 128 Chlrlc tarl. 
SMARTERM.aG ... DISPLAY FORMAT: 80 chlrac ters by 2. hnes or.a chlrlClers by 16 lines 

~~I=~~~~e~~~I. t~~~g~Tsp~~~S~3~Ce~rc:oseJ: g:r~nrtll~p ~~~'V~Eg'gU~~/~' 
pp (EIA RS-HOI .. EDITING FEATURES: Inserl/delete line. InserUdelete Charicter. l or. 
wardiDack tab .. LINE OR PAGE TRANSMIT ... PAGE PRINT FUNCTION ... CURSOR POSI· 
TIONING: up. down. rlghl. lell. plul absolute cu,sor pOSitioning wilh IUd Dack . .. VISUAL 
ATTRIBUTES: underUne. blink. reverse video. hall in tensity, &. blank ... GRAPHICS: 12.000 

~~~~ ~~I~~I.'~~ ~}o~ ~:T;:'\~~ %~a~:~,s"l i OI~~;~~~~~~tf.t~.llJJ~~rlg: i i i; ~:r~~!~ ?~I. 
~~cfeKI ~Brs~A ' : . ~~~J~f A ~~~~ ROi.~g~. ~2~~~E~61;t5 ~;~~~~~si::IIBi~~~~~o 
KEYBOARD: 56 keyl 12B chPracter ... • K ON BOARD ROM ... COMPLETE WITH POWER 
SUPPL'!' . 
TELEPHONE MODEM 103 OIA ... FULL ~UPLEX. FCC APPROVED . DATA RATE. 300 baud 
... INTERFACE: RS232JC and Tn' .. CONTROLS ta lkldala switCh (no need to connect and 
disconneci phonel. O"lIinattl/lnswtlr switCh on rear panel . NO POWER SUPPLY RE 
OUIRED. 

~~~b~roB.~~~~p~~Ct~6wE~ ~!~IJ2~ ~ruAL~~Cti~;otSNC~IED /.# . ,,' .;1 . 
2 KEY ROLLOVER ... POS OR NEG LOGIC WITH POS STROBE i./'';:'' • .-
REQUIR ES .. 5 &. . 12V DC (SUPPLIED FROM VIDEO BOARDS) ."..,..-

~~I~~~Ti~~~LL'MN ~~~J'CLo'~p~~S~I~~~~O:: i-:'CTOR FEED ..-.......... .-~,.~ 
. .. UPPERILOWER CASE ... INOUSTR'!' STANDARD RIBBONS .. ~ 
4 CHARACTER SIZES .. 9 BY 7 DOl MATRIX ... BI·DIRECTIONAL 
PRINTING 

Continental U.S.A. Credit Card Buyers Outside Connectlcul 

CALL TOLL FREE 800·243·7428 
To Order From Connecticut Or For TeCh. Assist. Call (203) 354·9375 

NETRONICS R&D LTD. D.p'. 
333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below: 

o COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board 
ASCII·3 keyboard, steel cabinet and power supply) ... kit $199.95 plus $3 P!I 
... wired & tested $249.95 plus $3 P&I ... graphics opl/on: add $19.95 10 
each 01 above . 
o CO MPLETE SMARTERM·80 TERMINAL (Includes SMARTVID·60 video 
board, ASCII·3 keyboard, steel cabinet and power supply) . .. kit 5299.95 plus 
S3 P&I ... wired and tesled $369.95 plus $3 P&I 
o FASTVID-64 VIDEO BOARD (requires + 5 & ·12V DC) ... ki t 599.95 plus 53 
P&I ... graphics option add $19.95 ... wired & tested $129.95 plus S3 P&I . .. 
graphics option add $19.95 
o SMARTVID.8() VIDEO BOARD (requires -+ 5 & + /·12V DC) ... kit $199.95 
pl us 53 P&I ... wired & tesled $249.95 plus 53 P&I 
o DELUXE STEEL TERMINAL CABINET . .. 519.95 plus 53 P&I 
o ASCII·3 KEYBOARD (requires + 5 & ·12VDCj ... kit $69.95 plus S3 P&I . 
wired and tesled 589.95 plus 53 P&I 
o POWER SUPPLY (powers ASCII·3 keyboard & video boards) ... kit only 
519.95 plus $2 P&I 
o ZENITH VIDEO MONITOR (high resolut ion green phosphor) . .. wired & 
tested 51 49.95l'us $6 P&I 
~&!ELEPHON MODEM MODEL 103 OIA . .. wired & lested 5189.95 plus $3 

o DOT MATRIX PRINTER Comet I . . . wired & tested 5299.95 plus 510 P&I o RF MODULATOR MOD RF-l . .. kit only $8.95 plus 51 P&I 
o 3FT-25 lEAD MODEMrTERMINAl OR PRINTER/TERMINAL CONNECTOR 
CABLE . .. $14.95 ea plus 52 P&t 

For Canadian orders, double the postage . Conn. res. add sales lax. 

Total Enclosed $ ;-_""","""",-'''''''''''''""",,.-..,.,,.,.._-,=-;-_ o Personal Check 0 Cashier's Check/Money Order 

o VISA 0 MasterCard (Bank No. -======= Acct. No. Exp. Date _ 

Signature 
Print Name 
Address 
City State Zip 
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the user enters the letter E, this procedure will use

the ERASE module to reset the screen. Here is its

listing:

♦ACCEPT

A:#A

M:E

UY: *ERASE

E:

The TURTLE procedure has one task — to

draw a picture of the turtle on the screen. As you

can see from its listing, this procedure is made

from a combination of commands which TURN,

which GO (move without drawing), and which

DRAW. Except for small movements to insure

proper centering of the figure, this procedure

works this way. First the turtle is moved straight

ahead by four units to the edge of a 30-sided body.

The body is then drawn by the command 30{DRAW

1; TURN 12). This is the Atari PILOT short hand

for "thirty times draw 1 unit and turn 12 degrees."

Next, the turtle is repositioned and the head is

drawn with a 10-sided polygon. Finally, the turtle

is returned to its starting position and orientation.

If we didn't make this last step, our turtle wouldn't

be very useful. Our goal is to draw a picture of a

turtle around the turtle's starting location and to

leave the turtle in the same place it was when

we started. The listing for this procedure is shown

below:

*TURTLE

GR: GO 4; TURN -90; GO 1; TURN 180

GR: 30(DRAW 1; TURN 12)

GR: GO 1; TURN 180

GR: 10(DRAW I; TURN 36;

GR: TURN 90; GO-4

E:

Finally we are ready for the main procedure —

*VISITURT. Here is its listing:

♦VISITURT

U: *ERASE

T: WELCOME TO THE VISIBLE TURTLE

T:

J: *STARTHERE

*MASTERLOOP

T: TURN\

U: *ACCEPT

GR: PEN ERASE

U: *TURTLE

GR: TURN #A

*STARTHERE

GR: PEN YELLOW

U: *TURTLE

T: DRAWN

U: *ACCEPT

GR: PEN ERASE

U: *TURTLE

GR: PEN RED

GR: DRAW #A

GR: PEN YELLOW

U: *TURTLE

J: *MASTERLOOP

E:

The idea behind this program is that the turtle

is first drawn on the screen. Once the user indicates

how much to draw or turn (since these commands

appear alternately), the turtle is then erased (by

drawing it again with the ERASE pen), a line is

drawn, or the turtle is turned, and the picture of

the turtle is drawn in its new location with the

yellow pen.

If you use Atari PILOT, you might want to

enter this program by keying in the *VISITURT

procedure first. This way, when you type RUN,

the correct procedure will be started first. If you

key the procedures in any other order, you will

have to use the VISITURT procedure (by typing

U: *VISITURT) in order to start the program

properly.

Those of you who are familiar with PILOT

should recognize most of the commands used

in this program. The following figures show

u

o
WELCOME TO THE UISIBLE TURTLE

DRAU ■

Figure 1.

WELCOME TO THE VISIBLE TURTLE

DRAW 38
TURN ■

Figure 2.

TURN
(VRAM |

Figure 3.

JL44
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the user enters the letter E, this procedure will use 
the ERASE module to reset the screen. Here is its 
listing: 

"ACCEPT 
A:#A 
M:E 
UY: "ERASE 
E: 
The TURTLE procedure has one task - to 

draw a picture of the turtle on the screen. As you 
can see from its listing, this procedure is made 
from a combination of commands which TURN , 
which GO (move withou t drawing), and which 
ORA W. Except for sma ll movements to insure 
proper centering of the figure, this procedure 
works this way. First the turtle is moved straight 
ahead by four units to the edge of a 3D-sided body. 
The body is then drawn by the command 30(ORA W 
I; TURK 12). This is the Atari PILOT sho rt hand 
for "thirty times draw 1 unit and turn 12 degrees." 
Nex t, the turtle is repositioned and the head is 
drawn with a IO-sided polygon. Finally, the turtle 
is returned to its starting position and orientation. 
I f we didn 't make this last step, o ur turtle wouldn't 
be very useful. Our goal is to draw a picture of a 
turtle around the turtle's starting loca tion and to 
leave the turtle in the same place it was when 
we started. The listing for this procedure is shown 
below : 

"TURTLE 
GR: GO 4; TURN ·90; GO I; TURN 180 
GR: 30(DRAW I ; TURN 12) 
GR: GO I ; TURN 180 
GR: 10(DRA WI; TURN 36; 
GR: TURN 90; GO-4 
E: 

Finally we are ready for the mai n procedure ­
*Y ISITURT. Here is its listing: 

" VISITURT 
U: "ERASE 
T: WELCOME TO THE VISIBLE TURTLE 
T: 
J: "STARTHERE 
"MASTERLOOP 
T:TURN\ 
U: "ACCEPT 
GR: PEN ERASE 
U: "TURTLE 
GR:TURN#A 
' STARTHERE 
GR: PEN YELLOW 
U: "TURTLE 
T:DRAW\ 
U: "ACCEPT 
GR: PEN ERASE 
U: "TURTLE 
GR: PEN RED 
GR:DRAW#A 
GR: PEN YELLOW 
U: "TURTLE 
J: "MASTERLOOP 
E: 

The idea behind this program is that the turtle 
is first drawn on the screen. Once the user indicates 
how much to draw or turn (since these commands 
appear alternately), the turtle is then erased (by 
drawing it again with the ERASE pen). a line is 
drawn , or the turtle is turned, and the picture of 
the turtle is drawn in its new location with the ~ 
yellow pen. 

If you use Atari PILOT, you might want to 
enter this program by keying in the *y ISITU RT 
procedure first. This way, when you type RUN , 
the correct procedure will be started first. If yo u 
key the procedures in any othe r order, you wi ll 
have to use the VISITURT procedure (by typing 
U: *YISITURT) in order to start the p rogram 
properly. 

Those of you who are familiar with PILOT 
should recognize most of the commands used 
in this program . The following figures show 

WELCOME 

AW 

Figure 1. 

WELCOME 

I)IH~ 3:0 
TURN • 
Figure 2, 

DRt.lW t o W. 
Figure 3. 

TO THE 

T O THE 

r" .. 
I .. J -.-

VISIBLE TUR'TLE 

r U, If 
! 

VISIBLL TURTLE 

,.-r , 

I,~ 
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the VISITURT display during the creation of a 5-

pointed star.

While this program was written in Atari PI

LOT, those of you familiar with other turtle lan

guages should be able to convert it for your system.

Next month we will cover some basic ideas

about turtle paths. That topic applies to all turtle

implementations and should be of interest to turtle

users of all ages.

Until then, please feel free to write me with

your programs and pictures. I hope to be able to

share your efforts with your fellow readers.

V

DRAW 38

TURN 144
DROU 38

TURN ■

Figure 4.

DRAW 3O
TURN 144
DRQN 30

TURN ■

Figure 8.

TURN 144
DRftM 38
TURN 144

DRAM ■

Figure 5.

1.

DRDH 3O

TURN 144
DRON 30

TURN ■

Figure 6.

TURN 144

DRAM 30
TURN 144

DRAM ■

Figure 9.

DRAW 30
TURN 144
DRAM 30
TURN ■

Figure 10.

TURN 144

DRflW 30

TURN 144
DRAM ■

Figure 7.

TURM 14 4
DRAM 30
TURN 144

DRAM ■

Figure 11.
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lhe VISITURT display during the creation of a 5-
pointed star. 

While lhis program was written in Atari PI­
LOT, lhose of you fa miliar with other lurtle lan­
guages sho uld be able to convert il for your system. 

Nex l mOlllh we will cover some basic ideas 

DRAW 30 
TURN 144 
01'10101 3: 0 
TURN • 

Figure 4. 

TURN 144 
OROW 38 
~URN 1 4 
DR/HI. 

Figure 5. 

DRAW 30 
TURN 1.44 
01'10101 30 
TURN • 

Figure 6. 

T URN 144 
OROW ~ O 

Figure 7. 

+
~\,' ....-. ... ~ 

I ~ '. • • I 
L - •• -- --~. 

--I 

aboullurtle paths . That topic applies to a ll turtle 
imple melllatio ns and should be of illlereslto turtle 
use rs of a ll ages. 

Ulllillhe n, please feel free to wrile me wilh 
you r programs and piclures . I hope to be able to 
sha re your efforts wilh your fellow readers. 

DRAW 30 
TURN 1.44 
DROW 30 
TURN • 

Figure 8. 

TURN 1 44 
DRAW 3 0 
TURN 144 
DRAW • 

Figure 9. 

DRAW 3 0 
TURN 1.44 
DRAW 3 0 
TURN • 

Figure 10. 

TUR;I 144 
DRAW 30 

Figure II. 
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Learning With

Computers
Glenn Kleiman and Mary Humphrey

Teaching Tools: Microcomputer Services

Palo Alto, CA

The California School For The Deaf

We recently visited the California School for the

Deaf at Fremont, California (CSDF). The School

serves 500 hearing impaired students, ranging in

age from 4 to 21 years. It uses a total communication

approach to teaching deaf children, encouraging

both sign language and oral language.

CSDF has been using computers to teach

students for 12 years. Their fust experience was as

part of a Stanford University math computer as

sisted instruction project. According to CSDF

computer coordinator Margaret Irwin, the math

programs used lacked the flexibility to meet the

individual needs of the students. The children who

needed math lessons at the level provided could

not understand the language in the lessons. Those

who could understand the language were ready for

more advanced math lessons than those provided.

After the Stanford project, CSDF staff worked

in conjunction with the Lawrence Hall of Science

in Berkeley to develop more flexible ways of using

time-sharing computers for education. The main

emphasis of the project was the development of

authoring systems. Authoring systems are designed

to make it easy for teachers to put their own educa

tional materials into an ahead}' established frame

work. They are more limited than general purpose

programming languages such as BASIC, but are

easier to use. Less time is needed to learn the system,

and less time is needed to create a lesson. Authoring

systems make it possible for teachers to prepare

computer lessons to meet the special needs of their

students.

In the last few years CSDF has changed from

using terminals connected to the Lawrence Hall of

Science computer to their own Apple computers.

There were two reasons for switching to Apples:

They are less expensive and provide better graphic

and color capability. CSDF computer programmer

Linda Slovick has developed the BLOCKS Authoring

Language for Apple computers. BLOCKS now

plays a central role in the use of computers at the

School.

There are two computer labs at the School,

one for the elementary school children and one for

the junior high and high school students. About

half of the teachers actively use these labs with

their classes. There is a much greater demand for

computer time than can be met by the available

facilities.

In the elementary lab, about half of Students'

computer time is spent on lessons teachers have

authored using the BLOCKS language. The rest of

the time is spent using math and problem solving

activity programs. In the other lab, the older child

ren spend about two-thirds of their computer time

with BLOCKS, either using already created lessons

or creating their own.

BLOCKS Authoring System

The BLOCKS authoring system is designed for

lessons in which a picture is displayed and one or

more questions asked. You can add text to the

pictures, orjust have written questions if you prefer.

The questions can be in short answer, till-in, multi

ple choice or true-false formats. BLOCKS lets you

design many aspects of a lesson, such as the feed

back to be given for correct and incorrect answers,

the number of tries to give on each question, and

the amount of time allowed for each question. The

BLOCKS system includes a library of pictures on

disks and some very powerful graphic tool pro

grams for creating your own pictures. There is also

a lesson planner program for setting which lesson

each child will receive. The lesson planner also

automatically records how well each child does on

i he lessons.

Creating a BLOCKS Lesson

We will describe what is involved in writing a single

question of a lesson on states and maps. The first

step in using the BLOCKS authoring program is to

set a certain area of the screen for text. BLOCKS

lets you put graphics and text anywhere on the

screen and lets you choose either large or small

type fonts. The text area is set by using game pad

dles to move boundary markers on the screen.

Once this is done, a menu appears, letting you

easily select the number of tries the child is to

receive, the time allowed for each question and

other aspects of the lesson.

Next you create a picture on the screen. You

select an image from the graphics library disks and

use the paddles to position it on the screen. You

can combine as many separate images as you want

into one picture. When completed, you can add

labels lo the picture. For example, we took the

images from the graphics library for the stales of

California. Nevada and Utah, placed them in the

appropriate positions next to each other, and then

added the labels A, B, and C to the three states.

The resulting display is shown in the figure. It took

about one minute to create this display.

Once the picture is formed, BLOCKS prompts

you for a question. Our first question was (prompts
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Learning With 
Computers 
Glenn Kielman and Mary Humphrey 
T ea ching Tools. Microcomputer Services 
Palo Alto. CA 

The California School For The Deaf 
We recentl y visited the Ca lifo rni a School for the 
Deaf a t Fre molll , Ca li fornia (CSDF). The School 
serves 500 hearing impaired students, ranging in 
age from 4 to 2 I yea rs. It uses a lOlal communicatio n 
approach to teaching dea f children , e ncouraging 
both sign language and ora l language. 

CS DF has been using computers to teach 
students for 12 yea rs. The ir first ex peri ence was as 
part of a Stan ford Uni ve rsity math computer as­
sisted instruction project. Accordin g to CSDF 
com pliler coordinator Marga re llrwin , the math 
programs used lacked the fl ex ibility to meet the 
indi vidual needs o f the students. T he children who 
need ed math lessons ill the level prov ided could 
not understand th e lang uage in th e lessons. Those 
who could understand the language were read y fo r 
mo re adva nced math lessons tha n those prov ided . 

After the Stanford proj ect, CSDF sta ff worked 
in conjunClion with the Lawrence Hall of Science 
in Berkeley to develop more fl ex ible ways of using 
time-sha rin g computers for education. T he main 
e mphasis of the proj ect was the development of 
authoring systems. Autho rin g syste ms a re designed 
to make it easy for teache rs LO put the ir ow n educa­
tional mate ri als into a n already established frame­
work. They are more limited Ihan ge ne ral purpose 
programming la nguages such as BASIC, bu t a re 
eas ie r to use. Less time is needed to lea rn the s)'ste m , 
and less ti me is needed to crea le a lesson. Authoring 
syste ms ma ke it poss ible fo r teachers to pre pare 
computer lessons to meet the special need s of their 
stude nts. 

In the last few yea rs CSDF has cha nged from 
using terminals connected to the Lawre nce Hall o f 
Science compute r to their own Apple compute rs. 
There were two reasons for switching to Apples: 
T hey are less ex pensive and provide beller g raphic 
and colo r capability. CSDF compute r programmer 
Linda Siovick has developed the BLOC KS Au thoring 
Language for Apple compute rs. BLOC KS now 
plays a central role in the use of computers at the 
School. 

T here are two compute r labs a t the School, 
one for the e leme nta ry school childre n and one fo r 
the junior high a nd high school students. Abo ut 
half of the teachers acti vely use these labs with 

their classes. There is a much g rea ter demand for 
computer time than can be met by the available 
fac ilities. 

I n the e le mentary lab, abo ut ha lf of slllde nts' 
COlllpulc r lilne is spe nt o n lessons teachers ha ve 
a uthored using the BLOCKS language. T he rest of 
the time is spen t using math and problem so lving 
acti vity programs. In the othe r lab, the o lder child­
re n spend about two-thi rds of their compu te r time 
with BLOC KS, e ither using a lread y crea led lessons 
or crea ting their own. 

BLOCKS Authoring System 
The BLOC KS autho ring system is designed fo r 
lessons in wh ich a picture is displayed and o ne or 
mo re questio ns as ked. You can add tex t to the 
piCLures, orjusl have wriLLen ques tions if you pre fer. 
The questio ns can be in short answer, fill-in , multi­
ple choice o r true- false formats. BLOC KS le ts you 
d esign many aspects of a lesson , such as the feed­
back to be g iven fo r con -eeL and incorrect a nswe r~. 
the number of tries to give on each ques tion , and 
the amount of time a llowed for each question. The 
BLOC KS syste m includes a library of pictures o n 
di sks a nd some ve ry power ful g raphic 1001 pro­
grams fo r crea ting yo ur own pictures. The re is also 
a lesson planner program fo r setting which lesson 
each child will receive. T he lesson planner a lso 
a utomaticall y reco rds how we ll each child does on . 
the lessons. 

Creating a BLOCKS Lesson 
We will describe what is in vo lved in writing a single 
question o f a lesson on sta tes and maps. T he firsl 
ste p in using the BLOC KS authoring progra m is to 
set a certa in a rea o f the screen fo r text. BLOC KS 
lets you put g ra phics and tex t anywhere o n the 
screen and le ts you choose either large o r small 
type fo nts. T he text area is set by using ga me pad­
d ies to move boundary markers on the screen. 
O nce thi s is done, a menu appea rs, le lling yo u 
easil y select the numbe r of tries the child is to 
receive, the time a llowed fo r each queslion and 
o the r as pects of the lesson. 

Nex t you (Teale a picture o n th e screen . You 
selec t an image from the g raphics library disks a nd 
use the padd les to position it O il the sc reen. Yo u 
can combine as many se parate im ages as you wa nt 
into one picture. Whe n completed. you can add 
labels to the picture. Fo r example, we look the 
images from the gra phics libra ry for the sta tes of 
California , Nevada a nd Utah , placed I he m in the 
approp ria te positions next to each other , a nd then 
added the labels A, B, and C to the three sta tes. 
T he res ulting d isplay is shown in the fi gure. It took 
abo ut o ne minute to create this di spla y. 

Once the picture is form ed, BLOC KS prompts 
yo u fo r a question . Our first questio n was (prompts 
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Socketed P.C. Board that will plug

into your ROM Sockets and accepts

Commodore's 24 Pin ROMS 4.0

BASIC Interpreters (ROMS not

included). When used with I.C. Clip,
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before ordering.
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FOR ONLY $119.95
Now with the Mosaic Expander and your own

Atari 16K RAM board you'll have 32K RAM. Plus

all the famous Mosaic quality features: Four year

warranty, bus-compatability, highest quality

components, complete instructions. All for

$ 119.95. Call toll free for your nearest Mosaic

dealer.
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Which state is California

(A, B, OR C)?

displayed by the computer are shown in italics):

Question #/: Which state is California (A,

B,orC)?

BLOCKS now prompts you Lo specify the

correct answers and the feedback to give. You can

easily set the programs to accept as correct one

particular word, any one of a list of words, or any

answer which contains a given word. For our ex

ample lesson we entered:

Correct answer: A

Correct feedback: Thai's right.

BLOCKS also lets you check for expected

incorrect answers so you can give useful feedback.

It prompts you for as many expected wrong answers

as you would like to check and the appropriate

feedback for each. For example, we entered:

Wrong answer # I: B

Wrong feedback #/: No, that's the state known

for gambling.

Wrong answer #2: C

Wrong feedback #2: No, that's the state with

the Great Salt Lake.

You can also provide a default feedback to appear

if none of the expected answers are given. For our

example, we used:

Wrong answer #3: (space signifies any other

answer)

Wrong feedback #5: Answer A, B or C only.

You can then add more questions about this

picture or go on to another picture. When you

nave finished the lesson, you save it on disk.

A student begins using a lesson by typing his

name, his teacher's name, and the lesson name (if

not set with the lesson planner). If our lesson was

chosen, the display shown in the figure would

appear on the screen and the program would wait

for the student's answer. If a student types: "I

think it is the one on the left," the program will

display:

AnswerA, B, or C only.

II the student now types: "B" the program will

show the message:

No, that's the state known jor gambling.

When the student types the correct answer the

computer will display:

That's right.

The program will then display the next question or

picture. When all the pictures and questions in a

lesson are completed, the student is told the number

of correct answers and the total time working. This

information is automatically recorded on disk by

the lesson planner program.

Graphic Tools

Several programs for creating your own pictures

are included in the BLOCKS system. These pro

grams are also useful on their own to explore the

graphic capabilities of the Apple or to create graph

ics for use in other programs. Edu-Paint, created

by Steve Dompier, is one of the graphic programs

which provides a number of options. With the

draw option, you use the game paddles like an

Etch-A-Sketch to draw on the screen. With the

circle option, you use paddles to move a marker to

where you want the center of the circle, and lo

mark any point on the circumference. The program

then completes drawing the circle. Similar options

let you easily draw lines and boxes. A Kill option

lets you fill any shape with any color.

Shaper, created by Linda Slovick, is another

graphic tool program. You create shapes from the

keyboard using four keys, one to move in each

direction. With Shaper, you can almost trace a

shape onto the screen point-by-point. Shaper also

lets you change the shape's size, rotate it, change

colors and relocate it on the screen. The third

graphic tool program, Paint Chip, was created by

Pete Rowe to let you combine images into a single

picture and add text in either large or small type

fonts.

BLOCKS Is Available

BLOCKS is a well designed authoring system

which makes good use of the capabilities of Apple

computers. Like all authoring systems, it is limited

in what it can do, but it is an excellent tool for

creating picture-question-answer lessons. The

graphic tools are fun, whether or not the pictures

are to be used in lessons. Since BLOCKS makes it

easy to get the computer to do interesting things, it

can be used to introduce students to controlling a

computer and to some programming concepts.

Students can learn to create lessons for their class

mates or for younger children. Even the youngest
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Which state is California 
(A, B, OR C)? 

A B c 

d isp layed by the computer are shown in ita lics): 

Question # 1: Which state is Ca li fornia (A, 
B, or C), 

BLOCKS now prompts you lO specify the 
correct answers a nd the feedback lO give. Yo u can 
eas ily sel lhe programs to accept as correct o ne 
panicular \\lorcl, anyone of a list of wo rds , o r any 
answer which contains a g ive n wo rd . For Q lIr ex­
ample lesson we entered: 

Correct answer: A 
Correcl fen/bac/{: T hat's right. 

BLOC KS also lets yo u check for ex pected 
incorrect answers so yo u ca n g ive useful feedback. 
It prompts yo u for as man y ex pected wrong answers 
as you would like lO check a nd the appropriate 
feedback for each. For example , we e ntered: 

vVrong answer # I : 
W rang feedback # 1 : 

Wrong an,,"er # 2: 
Wrongfeedbac/{ # 2: 

B 
No, that's the sta te known 
ror gambling. 

C 
' 0, that's the SLa Le with 

the Great Sa lt Lake. 

You can also provide a default feedbac k lO a ppea r 
if no ne of th e ex pected answers are g ive n . Fo r Oll r 

example. we used: 

Wrong onstoer # 3: (space sig nifies (I ll yother 
answer) 

Wrongfeedback # 3: Answer A, B or Conl y. 

You can then add more questions abo ut this 
picture or go o n to anothe r picture. When you 
have fini shed the lesson, yo u save it o n disk. 

A student begins using a lesson by typing his 
name , his teache r's name, and th e lesson nalne (if 
not set with the lesson planne r). I r our lesson was 
chosen , the display shown in the fi gure would 
appear on the screen and the program wo uld wa it 
for the student's answe r. If a student types: " I 
think it is the one on the left," the program wi ll 

display: 

Answer A , E , ur C unly. 

I f the stude nt now types: "B" the progra m will 
show the message: 

No, thal's the slale 10'1,01011.[0"- ga:mbling. 

When the student types the correct answer the 
computer will display: 

That's right . 

The program will then display the next question or 
picture. When all the pictures and questions in a 
lesson are completed , the stude nt is lOld the number 
of correct answers and th e lOulit im e worki ng. T hi s 
informatio n is automatica ll y recorded on disk by 
the lesson planner program. 

Graphic Tools 
Several programs for crea ting you r own pictures 
a re included in the BLOCKS sys te m. T hese pro­
grams are also useful o n the ir own to explore the 
graphic capabilities of the Apple o r lo crea te graph­
ics for use in other programs. Edu-Pa int, create d 
by Steve Dompier, is one of the graphic programs 
which provides a numbe r or o ptions. With the 
draw option, yo u use the game paddles like an 
Etch-A-S ketch to draw o n the screen. With the 
circl e option , you use paddles to mo ve a marker to 
whe re you want the cente r of th e circle , and to 
mark any point o n th e circumfe re nce. T he program 
the n completes drawing the circle. Similar o ptions 
let yo u easily draw lines and boxes . A Fill o ption 
lets yo u fill any shape with any color. 

Sha per , created by Linda Siovick, is another 
graphic lOol program . You create shapes rrom the 
keyboard using four keys , one lo move in each 
d irection. With Sha per , you can almost trace a 
shape onto the screen point-by-point. Sha per also 
le ts you change th e shape 's size. rotate it , c hang'e 
colo rs and relocate it on the screen . T he third 
graphic lOol program , Paint Chip, was crea ted by 
Pete Rowe to le t you combine images inlO a single 
picture and add text in either large or small type 
fonts. 

BLOCKS Is Available 

BLOC KS is a well d es igned a utho ring syste m 
which makes good use of the capabil ities o f Apple 
compute rs. Like a ll a utho rin g syste ms. it is liIllited 
in what it can do, but it is a n excelie nt lOo l for 
crea ting picture-questio n-a nswer lessons. The 
graphic tools are fun , whethe r o r not the pictures 
are to be used in lessons. Since BLOC KS makes it 
easy to get the computer to do inl eresting things , it 
can be used lo introduce stude nts to controlling a 
compute r and to some programtning co nce pts, 
Stude nts can learn to create lessons for their class­
mates or for younge r children. Even the youngest 



students can work with the graphic tool programs

with only a small amount of supervision.

The current version of BLOCKS requires an

Apple with Integer BASIC, 48K RAM, two disk

drives, and game paddles. Another version is being

developed at CSDF which will be compiled so it will

run with either Integer or Applesoft BASIC. The

new version will require two disk drives for creating

lessons, but only one for using them.

The BLOCKS system, with sample lessons, the

classroom management system, some useful utility

programs, a sample of the graphics library and the

three graphic tool programs, is available for

$100.00. Not a bad price for 10 disks with compre

hensive and clear documentation. The three graphic-

tool disks are available alone for $30.00 - definitely

a best buy. (Edu-Paint, which can be used by itself,

is written in Applesoft BASIC.) Groups of disks

from the graphics library (which contains 24 disks)

can be ordered separately.

Softswap

Where can I get BLOCKS? For the current version,

Softswap is the answer. And what is Softswap?

We're glad you asked.

Softswap is a distribution center for public

domain educational software. In addition to the

BLOCKS system they have a large number of

programs developed by educators and donated for

distribution. They have many disks available for

PET, Apple, TRS-80, and Atari computers. Each

disk costs $ 10.00. Two Apple disks of math and

logic programs used at the California School for

the Deaf are also available.

Softswap is a service of the Microcomputer

Center run by the San Mateo County Office of

Education and a California group called Computer-

Using Educators. For those in Northern California,

there is also a center for on-site previewing of

commercial software and a collection of books,

magazines and other useful materials. This is a

very successful resource center: It can serve as a

model for others interested in starting one.

For more information about the Microcompu

ter Center and Softswap please send $ 1.00 to:

Ann Lathrop, Coordinator

Microcomputer Center

San Mateo County Office ofEducation

333 Main Street

Redwood City, CA 94063

For more information about the California

School for the Deaf Computer Project and future

versions of BLOCKS contact:

Margaret frwin

Computer Project Coordinator

California Schoolfor the Deaf

39350 Caliaudet Drive

Fremont, CA 94538 ®

DR.
DALEY'S

SOFTWARE
Software with a difference.

THE MAIL LIST
A Proven Performer

Proven Performance with The Mail List is now in

use by many satisfied customers.

It has been nearly two years since the first version

of The Mail List was introduced. Only the BEST

software will stand this test of time.

The Mail List has been specially designed to be

used by the novice computer operator. All opera

tions in the system are menu driven with built in user

protection. This insures that you can have hassle

free and error free operation.

Why waste time with other inferior mailing lists?

Compare these features:

1. User defined data structures. You are the best

judge of how your files should be organized. DR.

DALEY'S mailing list package is unique in this

feature. With The Mail List you can divide each

record to suit your needs.

2. User defined label format. You can print from

one to eight labels across and up to 10 lines per

label.

3. Interface to WordPro 3 or 4.

4. Fast and easy input and editing.

5. Easy to use 'wild card' sorting. This will allow

searches through the file using up to 3 fields.

6. Multiple disk files. Maximum capacity is 80 disks

per file.

This powerful package comes on diskette with

nearly 100 pages of documentation. It is packaged

in an attractive binder.

When ordering please specify the version you are

ordering. It is available for the following systems:

Version 4.4 $159.95

(Any computer with Commodore BASIC 4.0 and

32K memory with the 4040 (or upgraded 2040) disk

drive.)

Version 4.8 $179.95

(Commodore 8032 with the 8050 disk drive.)

Call or write for details of our other software.

DR. DALEY'S SOFTWARE

Water Street
Darby. MT 59829

Phone: (406)821-3924

1-800 548-3289

(Hours: 10 a.m. to 6 p.m. Mountain Time)

students can work with the graphic tool programs 
with only a sma ll amount of supervision . 

T he current version o f BLOC KS requires an 
Apple with In tege r BAS IC, 48 K RAM, two disk 
drives, and game paddles. Another versio n is being 
develo ped at CSDF which will be compiled so it will 
run with either Integer or Applesoft BASI C. The 
new version will require two disk drives for creating 
lessons, but onl y one fo r using them. 

The BLOC KS system, with sample lessons, the 
class room manage ment system, some useful utility 
programs, a sample of the graphics library and the 
three graphic tool programs, is ava ilable for 
$ 100.00. Not a bad price fo r 10 disks with compre­
hensive and clea r documentation. The three graphic 
tool disks are available a lone for $30.00 - definite ly 
a best buy. (Edu-Paint, which can be used by itself, 
is written in Applesoft BAS IC.) Groups of disks 
fro m the grap hics library (w hich contains 24 disks) 
can be ordered separately. 

Softswap 
Where can I get BLOCKS? For the current version , 
Softswap is the answer . And what is Softswap) 
We' re glad you asked. 

Softswap is a distribution center fo r public 
domain educational software . In add ition to the 
BLOC KS system they have a la rge number of 
programs developed by educators and donated for 
d istributio n. They have many d isks ava ilable for 
PET, Apple, T RS-80, and Ata ri compu ters. Each 
disk costs $ 10.00. Two Apple disks of math and 
logic programs used at the California School for 
the Dea f are also available. 

Softswap is a se rvice of the Microcomputer 
Cente r run by the San Mateo County Office of 
Education and a California group ca lled Computer­
Using Educators. For those in Northern California, 
there is also a center for on-site previewing of 
commercial softwa re and a collection of books, 
magazines and othe r useful mate rials. T his is a 
very successful resource cente r : It can serve as a 
model for others inlerested in sta rting one. 

For more in fo rmation abo ut the Microcompu-
te r Cente r and Softswap p lease send $ 1.00 to: 

Aun Lathrup, Coordinator 
Nt icrocomputer Cenler 
San tvlateo COWlty Office of Education 
333 Mail/. Streel 
Redwood Cily, CA 94063 

For mo re info rma tion abo ut the Cali forn ia 
School for the Deaf Computer Proj ect and future 
ve rsions of BLOC KS cOlllact: 

l\1rugarel l rwill 
COlli/JIlin Prujf'ct Cuurdilla/or 
Colif;"",;o Srhool for lilt, /Jet1 
39350 Cal/(ul(h,/ Drill" 
F rnnulIl. CA 94538 

DR. 
DALEY'S 

SOFTWARE 
Software with a difference. 

THE MAIL LIST 
A Proven Performer 

Proven Performance with The Mail List is now in 
use by many satisfied customers. 

It has been nearly two years since the first version 
of The Mail List was introduced. Only the BEST 
software will stand this test of time. 

The Mail List has been specially designed to be 
used by the novice computer operator. All opera­
tions in the system are menu driven with built in user 
protection. This insures that you can have hassle 
free and error free operation. 

Why waste time with other inferior mailing lists? 
Compare these features: 
I. User defined data structures. You are the best 

judge of how your files should be organized . DR. 
DALEY'S mailing list package is unique in this 
feature. With The Mail List you can divide each 
record to suit your needs. 

2. User defined label formal. You can print from 
one to eight labels across and up to 10 lines per 
label. 

3. Interface to Word Pro 3 or 4. 
4. Fast and easy input and editing. 
5. Easy to use 'wild card ' sorting. This will allow 

searches through the file using up to 3 fi elds. 
6. Multiple disk files. Maximum capacity is 80 disks 

per fil e. 
This powerful package comes on diskette with 

nearly 100 pages of documentation. It is packaged 
in an attractive binder. 

When ordering please specify the version you are 
ordering. It is available for the following systems: 
Version 4.4 $159.95 
(Any computer with Commodore BASIC 4.0 and 
32K memory with the 4040 (or upgraded 2040) disk 
drive.) 
Version 4. 8 $1 79.95 
(Commodore 8032 with the 8050 disk drive.) 

Call or write fo r details of our other software. 
DR. DALEY'S SOFTWARE 

Water Street ~ = Darhy. MT 59829 .. VISA 

Ph()n~ : (-10(,) H2H924 - .=...; -

I ·HOO 5-1H · 3289 
(Hours: 10 a. m. to 6 p.m. Mountain Time) 
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Using The VIC

Game Paddles
David Malmberg

Fremont, CA

In addition to being able to use the Atari joystick

(as described in my article in the Fall, 1981 issue of

Home and Educational COMPl T//VG.'), the Commo

dore VIC- can use the Atari game paddles. This

article provides a tutorial on how these paddles

work with the VIC by giving a detailed discussion

of a Pong game. This version of Pong can have two

human players against one another, or one player

against the VIC which has nine skill levels. A game

paddle version of the classic game Breakout with

three skill levels is also presented. After studying

these two programs the reader should be a game

paddle "expert" and be capable of easily incorpo

rating game paddles into his own programs.

How Game Paddles Work

For those readers who are unfamiliar with the

Atari game paddles, a brief description is in order.

These game paddles are included when you buy an

Atari home video computer system (the game

machine), or may be purchased separately as a

peripheral device for the Atari personal computer.

The price for a pair of paddles varies between $15

and $20. There are two separate paddle units

which attach to a single connector that plugs directly

into the VIC game port. Each paddle unit consists

ofa red "fire" button and a knob that may be turned

freely in either direction. The knob is attached to a

potentiometer which varies a voltage led into the

VIC's game port. After converting this voltage to a

digital value, the VIC is able to know the exact

position to which the knob has been turned.

To see how the VIC can read the paddles,

plug your paddles into the game port and enter

the following short program:

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

20 PX = 36872:PY = 36873

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

40 FR = -(P=0):POKEDD,255

50 P=PEEK(P1):FL = -((PANDI6) = O)

60 VL=PEEK(PX):VR=PEEK(PY)

70 PRINT"CLEAR"FL;VL;FR;VR

200 GOTO30

When you RUN this program you should see

four numbers in the first row of the screen. The

First two numbers correspond to the left paddle

and the last two values to the right paddle. FLand

FR will be either one or zero depending upon

whether the left or right "Fire" button is pushed or

not. VLand VR will correspond to the knob settings

for the left and right paddles respectively. Both Vi

and VR will vary between 255 and zero as the

knobs are turned clockwise from their leftmost

position to their rightmost position. You will notice

that the knobs are more sensitive than their wide

arc would imply, i.e. there is a large band of arc at

either extreme of the knob's movement where the

values stay at 255 or zero. The actual arc where the

values change linearly from zero to 255 is only

about one-quarter of a lull turn. Although this is a

little more sensitive than you might wish, you will

Find that this will still be enough arc to produce

some exciting games.

The reason why this short program actually

works is beyond both the scope of this article and

the interest level of most readers. I will leave it to

Commodore to explain more fully when they issue

their documentation on the game paddles. Suffice

it to say. it does work!

Controlling Screen Motion

To see how the game paddles can be used to control

motion on the VIC's screen, add the following lines

of code to the above program:

2 POKE36879,27:PRINTCLEAR':C = 4

4 S = 256*PEEK(648):A = 30720:LL = S

6 IFPEEK(648)=I6THEN A = 33792

70 X = 21-INT(VL*21/255):Y = 22-INT(VR*22/255)

80 NL = S + X + 22*Y:CL=NL + A

90 IFFRORFLTHENC = C+1

100 IFC = 8THENC = 2

110 IFNL = LLTHEN30

120 POKELL,32:POKELL + A,1

130 POKENL,81:POKECL,C

140 LL=NL

You will notice that line 70 above replaces line

70 in the previous program. All of the other lines

are new additions.

When you run this program, yon will lind that

the game paddles will move a ball graphic character

around the screen at a very rapid pace. Specifically,

the left paddle will move the ball from left to right

horizontally, and the right paddle will cause vertical

movement from top to bottom. Pushing either one

of the Fire buttons will change the ball's color.

Let's look at this short program in more detail.

It not only demonstrates bow the game paddles

can control motion (and will make following the

logic of Pong and Breakout easier) but also contains

several useful techniques that will help improve

any "action" game sou may write. Line 2 sets the

border color to cyan and the background color to

white, and clears the screen. The variable "C"

contains the color of the ball and is initialized to

purple.

Lines 4 and (i will be a useful addition to any

program that POKEs characters to the screen. As
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Using The VI.C 
Game Paddles 
David Malmberg 
Fremoni, CA 
I n addition to be ing ab le to use the Alari joystick 
(as described in my anicle in the Fall , 198 1 iss ue of 
HOI;le alld Edllcatiollal COMPUTING.') , the Comlllo­
d o re VIC ca n use the Alar i ga me paddles. This 
article provides a tutori a l Oil how these paddles 
work with the VIC by giving ~I d e tailed discussion 
of a Po ng ga me. T his ve rsion of Po ng ca n have two 
huma n players aga inst one another. o r o ne playe r 
aga insllhe V IC whi ch has nine sk ill levels. A ga me 
paddle versio n of th e classic game Breakoul wilh 
lhree skill levels is a lso prese llled. Afler slud ying 
lhese lWO programs the read e r sho uld be a game 
paddle "ex pen" and be capable of easil y incorpo­
rating game paddles inlo hi s 0\\' 11 programs. 

How Game Paddles Work 
For those read e rs who a rc unfamiliar with the 
Atari ga me padd les, a b rie f descriptio n is in order. 
These game paddles a re included when you bu y a n 
Atari home video computer system (th e ga me 
machine), or may be purchased se parate ly as a 
peripheral d evice for th e Atari perso na l computer . 
The price for a pair of paddles va ries between $ 15 
and $20. There a re two sepa rate paddle units 
which allach to a single connecto r th a t plugs directl y 
into th e V I C ga me port. Each paddle unit consists 
ofa red " fire" bUllon and a knob lh"tmay be lurned 
freely in eilher direct.ion. The knob is a ltachedto a 
potentiomete r which va ries a vo ltage fed into the 
VIC's game po n . After con vening this voltage to a 
digital value, the V IC is able lO know the exact 
position to whi ch the knob has been turned. 

To see how the VIC can read th e paddles , 
plug ),our padd les into th e game POrl a nd enter 
the fo llowing shon prog ram : 

10 00=37t54:PI =37151 :P2=37152 
20 PX=36872:PY= 36873 
30 POKE 00, 127:P=PEEK(p2)ANO I28 
40 FR = -(P = O): POKE 00,255 
50 P=PEEK(PI ): FL=-« PANOI6) =0) 
60 VL= PEEK(PX): VR= PEEK(PY) 
70 PRINT" CLEAR"FL;VL;FRjVR 

200 GOT030 

When you RUi\ lhis program yo u shou ld see 
four numbe rs in the firsl row of the sc reen . The 
firstlwo numbe rs corres po nd to the left padd le 
and the laStlwO values to th e rig ht paddle. FL and 
FR wi ll be e ithe r o ne 0 1' zero d epending upon 
whether th e lefl 0 1' righl " fire" button is pushed or 

nol. VL and VR will cor res pondLO the knob settings 
for the left and ri g ht padd les res pecti vely. Both VL 
and VR will va ry betwee n 255 and ze ro as th e 
knobs a re turned cloc kwise from lhe ir le flmost 
positio n La th e ir righunost positio n . You will no tice 
thallhe kn obs a re mo re se nsiti ve than th e ir wiel e 
a rc ,,"ould impl y, i. e. the re is a large band of arc at 
e ither extreme of the knob's Illovem ent where the 
va lues Slay aL 2:j5 or ze ro. T he Clulia l arc whe re the 
values cha nge lincarly from zero LO 255 is o nl y 
about one-quane r of a fullwrn. Although thi s is a 
liule more sensiti\'e than yo u mig ht w ish , you will 
find thallhis wi ll slill be e no ug h arc to produce 
some exciting games. 

The reason wh y lhis shon program aCluall y 
works is beyond both th e scope o f' lhis a rticl e and 
lhe illlerest leve l of most read e rs. I wi ll leave it to 
COllllllodore LO ex pla in more full y whe n they issue 
lhe ir docume ntat ion o n th e game paddl es. Su f'fi ce 
i[ Lo say. it d oes work ! 

ContrOlling Screen Motion 
To see how th e game paddl es Gin be used to control 
motion on the V IC's screen. add th e fo llowi ng lines 
of coel e to the above prog ra m: 

2 POKE 36879,27:PRINT"CLEAR" :C=4 
4 5 = 256*PEEK(648):A = 30720:LL=S 
6 IFPEEK(648)=16THEN A=33792 

70 X = 21-INT(VL*2I t255):Y = 22-I NT(VR*22/255) 
80 NL=S+X+22*Y:CL=NL+A 
90 IF FR OR FL THEN C=C+ I 

100IFC=8THENC=2 
110IFNL=LLTHEN30 
120 POKE LL,32:POKE LL+ A,I 
130 POKE NL,81:POKECL,C 
140 LL=NL 

You will nOlice lhat line 70 above re places line 
70 in the previo us program. All of the other lines 
are new add itio ns. 

When you run this program , you wi lllillci that 
th c ga me paddles will move a ba ll graphic character 
around th e screen a t a ve ry rapid pace . Specifi call y, 
the left paddle will move the ball frolll le ft to rig ht 
hori zollla ll y. a nd th e ri g ht paddle will ca use vertica l 
lll o\"C mcnt rrom t.op to bOllOIll. Pushill g" e ithc r o nc 
of th e fire bUllo ns will cha nge the ball 's color. 

Le t's look al this sho rt prog ram in ma rc d e ta il. 
It nOl on ly demonstrates how th e ga me paddles 
can cont.ro l motio n (and will make fo llowing the 
logic of Po ng and Brea kout easie r) but a lso contains 
seve ra l usefultcchniqucs lhal will help imp rove 
an y "actio n" ga me you may write . Line 2 se ts the 
border color to C)'(ln and th e backg ro u nd color to 
white. and clears the screen. The variable "C" 
co n ta ins th e co lo r of th e ba ll and is ini t.ialized to 
purp le . 

Lines 4 a nd 6 will be a use ful addi tio n LO a n y 
program tha t POKEs characters to th e scree n . As 



'GRAFIX MENAGERIE $11.95
Demonstrate whot your S300 miracle can do! Two-program

set unleashei VIC's graphic;. SHOWOFF contains Color

KdnicWope, Arcade Critters, Custom Fonts. Electronics

Schematic, and Mu&ic Notation. PLOTTING uses dot-plot and

line-plol routines to make equalioni perform computer video-

art on your screen. Change equation values and create yourj

3wn inleresfing patterns. Plot routines moy be easily included)

n your own programs.

GRAFIX DESIGNER $14.95
■proor

GEN/ EDIT display* an enlarged BaS square; move the Cursor orour

m ii one ^urn dots Oft Or off lo form a chorottec I r-o'di 100J Erase, edii

or recall at random Load DATAMAKEk when hnnhed designing.

Character* automatically become numbered data sioiementi Save

r I1'" on lap? iu$T like 0 cc^icn tn^tructions included tor appending

To ony new or old progrom Build libraries of graphics . throw away

The gropn paper!

Watch voi

te display

nd BOLD!

. Positioi

or use Cl

je gliae smo<

i on any line

stom sets fror

ilhly

TIQU

otrosi Ihe tcree

•n mii with nor.

r LIBRARY VOL.

ni

nal

1

VIC-PICS .... digitized pictures! $18.95
Nineteen foscinating high-resolution pictures to display

on your VIC screen. Created by digitizing video camera

images. Includes portraits, models, scenery, and much

more. Over 16K points analyzed in each picture. Three

styles: hi-contrast, dithered, and colorized. Compatible

with both color and B/W sets.

•RS-232 printers requi

UN-WORD PROCESSOR ($12.95). whor ei.e do you can o program which do« >
word processor does, yet it is iuii too umple and eaiy to me? Enier tei>.. Edit... Litt ., Save.. jui'lika

printing. Requires only two lines of BASIC to access lire M/l routines; over 3K ovailoble for lei!, Tar

VIC-1515 or RS-232 printer '

BANNER/HEADLINER ($14.95). Two-program Ml moke. GIANT headlines ond bennen on

your printer HEADLINER prints large choroeiers ocrois 'ha pose in three sizes BANNER rurni the

chorocteri sidakwoys. pnntrngconTtnuouily down the paper roll Up ro three lines of leal, naarlvunlimiied

In length. (Ho- about a ten foot long "WELCOME HOME"?) For VIC-1515 or RS-232 printtn,*

TICKERTAPE ($14.95). ini»,,upt-driJen

color. Adca TioTion and inic^ciT 'c c> - r>s:c

priming Two bu^t-rn character iett: standard t

Mouag. capacity: @ 2K bytoi. LIBRARY VOL. 1 ($12.95). Add style -o d.iplayi with si<
full sets of custom characier fonts, UPPERCASE, iowarcaie, numeral).

punctuation, etc Simple to toncy styles. Upper and lower case stored

wporoiel)', load upper olone to save ipoce . lood both tor a Ml

let May be med with TICKERTAPE.

TERMINAL (S14.95). All mocrunelanguoge! FAST! Enables VIC to emulote
a standard terminal. Add a BIZCOMP modem directly (or RS-232 modem with

interlace11 and access SOURCE. TEIENET, or any of the free Bulletin Boords around

the country il^T included), Speciol features include reformatting screen doto for

onuei viewing one screen-dump of data 'o VIC 15i5 printer.

DISASSEMBLER ($14.95). Imp.ove your M/L skills al you itudy (he VIC*

ROMi. Fosr disassembly to screen or printer with handy hei dec and dec hei

convenion. Includes key VIC addreises to itudy. For VIC-1515 or RS-232 primers. •

RS-232 INTERFACE (S49.95). Get
ith

OUT ol yo

jiternol po Birdir

VIC Plug-in i

deni Sifflplj'

. 90 doy worr

,'l hemdvhoke "*e

miDUJEST miCRQ Associates PO Box 6148 tc.mo.64ra
Include $1.25 for postage and handlini

Miisouri resident; add 4 6°b soles lot a

VIC-20 VIC-20 VIC-20 VIC-20 VIC-20 VIC-20 VIC-20 VIC-20 VIC-20 VIC-20

General Purpose

* Character Generator

Design your own special symbols for

any mathematical or engineering ap

plication with your own unique fi

gures, create excellent low resolution

graphics for your games The pro

gram comes on a cassette with a

sample run that includes many

strange game creatures.

P'ice S12.5Q

' Mailing List

Create files, enter your mailing lists

names, addresses and phone num

bers with this user friendly program.

Use one Keystroke commands to sort

by name or zip code, modify, delete or

aOd new entries, ana store them on

tape Recall entries Dy name Of phone

number Print out mailing lists It's

simple! Requires at least 10h bytes of

memory to De used effectively.

Price . , S16.00

' Bold Face

This program lets you create titles,

banners, and headlines in almost any

shape or size Create big Banners,

headlines, feetlines. all kinds of

lines Imagine a ten foot long "Happy

Birthday", for instance

Price S9 00

■ Text Editor

At last! The mdespensable ■ An easy

to use single load text editor lor your

VIC. Don't wait any longer

Price $16.00

VIC-20
Mathematics

Math Pa k

' Complex Function Calculator Use

your \/IC as a handy complex number

calculator with eight registers lo

store complex numbers, recall them,

operate on them, and restore them

' Matrix Operalions: Add. subtract.

multiply, find the inverse and deter

minant of any matrices with this

menu driven program.

* Systems of Linear Equations: Solve

any system of linear equations with

this menu driven program

■ Function Analysis: Finds zeros,

mm.. ma« . derivative. Of integral of

any user supplied polynomial func

lion

' Statistics I and II: Computes mean

.inn suridaid deviation Perform;,

iine-tir ctnd nonlinear regression on h

uv-r supplied oala set as well as his

" Special Functions: Use trigonomet

ric functions not found in VIC's in

struction sel with this easy to use

program

* Data and Funclion Plotting: Plots

any user supplied functions or data

set with labels on the VIC printer

Each program $9 50

Complete MathPak. ... . S49 50

Educational

■ U S Quiz Set

1 States ol the Union

' Revolutionary War Battles

' Civil War Battles

This series of four tutorial programs

helps leach important facts about

U.S. History. Learn the who. when,

where ana how long of two centuries

of American Presidents. Learn when

each slate eniereO the Union, where

it is. what its capital and population

are Learn about the battles ol the

Hevolutionary and Civil wars that

Changed tne course of history, when

and where they we'e fougnt. who the

commanding generals were, ana who

won!

Single S8 00

Pack S25 00

' Quiz Kit

Create your own quizes with this han

dy quiz programming kii Compile the

questions and answers and the com

puter program does the rest. This

flexible program allows you to design

custom quiz sets lor home or class

room use A great way to teach of lo

study

Price $14 00

' Spelling Bee

I You are the spelling bee. and

beaulilul. if you miss the word, it's

deadly The program contains a dic

tionary ol often misspelled words for

you to practice on.

II Included on the same tape is an ad

vanced version of the above program

ihat allows teachers and parents to

make their own lists of hard to Spell

words lo use with this program.

Price $12.50

Games & Entertainment
" Road Rally

■ Wipeout

' Hidden Code

' Alien Descent

' Laoynnth

■ Pods

' Blackjack

■ Kahedescope
Each

Any three

Color

Sound

Graphics

57,00

S17.00

Order today or ask for our

free catalogue;

MDS

47 Dearborn PL #18

Goleta, CA 93117

Please add Si 50 for shipping.

California residents add 6% sales
la«

VIC-20 is a Registered Trademark of
Commodore Business Machines.

VIC-20 VIC-20 VIC-20 VIC-20 VIC-20 VIC-20 VIC-20 VIC-20 VIC-20 VIC-20
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$11.95 
1 ')""""" 0'" .... hol you. 5300 mirode con do! Two·program 

VIC' ~ graphics. SHOWOFF (ontoins Color 

II ~'::':::~: Po·;, Arcade Cri ll er~, Custom Fonts, Electronics 
10 and Music Notalion . PLOTTING uses dOI'plo l ond 

i make equation. perform compule. video­
screen. Chonge equation valves and creo le 

UN-WORD PROCESSOR ($12.95 ). '.'1),01 ~he do you colo program ... hich dOli .... hol 0 
wo,d p roceUOf doe •. ye t;1 i, Iv,' roo . impl" and eOly 10 ..... ? En", '80' . Edi, ... 1", . . !love . -j"''' Ii •• 
e p,cQ"'m. s..nd 10 pr,nte, lot , j,,,,ked copy. Seve p,,,,,g,Qph •• epO,Qlely. then merge.n ony o rde. lot 
p';""ng. Re qui re . only 'wo 'i"e. 01 BASIC to ecceU the Mi l rou tine. ; Dye, 3K ova ilable for lexl . for 

YIC-ISIS (\. 115-232 p,inlen. ' 

l ow" '", .... ,'". po".'''' ' F'llo ' "0"""" "'0, b" .0,", '",'"d.d\ 

BANNER/ HEADLINER (S 14 .95 ). T .... .,..p.oll'om leI moke, GIANT headline! and bOMen on 
you. prinl.' , HEADLINER p.inh 10":!111 (horO( I •• , OC'01l 11\8 POll. In th.ee me. SANNER lu,n\ 'he 
,ho,oe' . .. "deway., pr;n!!n>;! (onlinuo,,,I) down th. pope' ,011 Up 10 Inr • • lino, 01, .. " nea,ly unlimited 
in leng 'h, (How aboul 0 re .. ·foot long ~WHCOMf HOME',?) fa. VIC·1515 Or IIs·n' p""10" " 

GRAFIX DESIGNER .. ... $14.95 

TICKER TAPE ($14.95 J. In.errupt·drivenl WOl(h rOut "'''''age glod .. Imoolll.,. ouOIi , ,,- ~' •• ni .. 
colo" Add. molion a nd tnl., ... , 10 any m."og. dISplay . POlition on ony line, ,,"en mi . ...... 'h norm,,1 
p. inling. Two built-in ,horoct •• ,e ll; "oncion! and BOLD (0' ".e (u"om , elS fro m all< llaRARY VOL. I ), 

Two-prog'om ,., help. you duign <I),'om !trophiC! chalOCle'l. 
GEN/ EOIT di'ploy~ on enlotged he Iquo,,~ ; move .he cunOr around 
in " and .urn dO'1 on Or 011'0 fOlm 0 chotocre. (hold. 100). f.o..e, edit 
Of .ecoll at .ondom tooo' OATAMAKER when Irn" I..d de"gning. 
Cho.o('e .. ou,omo,icolly b.come numbe.ed do,o "o'emen" . So.e 
Ihem on ,ap" ju" 10k" a p.ogrem . IMlrutl,en, included 10. oppend,ng 
1o any ne ... a. old prog.om. Build lib.o.i". 01 g.ophi:! . th.owaway 
Ihe grop;, paper! 

M ... oll e copacify: @>2 1: byte •. LIBRARY VOL. 1 ($12.95 ). Add "yl" ro d'.ploy. wil l. ,i. 
full .ell of cuSlom (horOC' .r 10nll; UPPERCASE . lo .. ercale. n"meroll. 
PUnC'U<;lloOn, erc. Simple ro laney .l)'le •. Upper and lower (al l IIor.d 
... po.o,ely: load upper alone to 10Ye Ipace . load born 101 a lull 
...r May be ,,'ed ... rll TICKER TAPE. 

"P"'!!--" VIC-PICS .... digitized pictures! $18.95 

TERMINAL (S 14.95 ). All ma(h,ne languog,,! FAST! Enable. VIC 10 "mulor" 
a IIondo,d le.m,not Add a 81lCOMP modem d'rectly (a. RS·13? modem wi,1I 
,nterfo,e' ) ond occell SOURCE. TElENET, Or any 01 Ihe free 8ullet,n 800.d. o.ound 
Ihe counlry (1", ,ncl"ded). Spec,ol feellurel ,ncl...de reformon,n", 'Creen do.o 10. 
eo.ier .. ewing and .creen·dump 01 dolo 10 VIC·ISIS prrnte. 

DISASSEMBLER (S 14.95 ). Improve you. M/ l .k,lI. a. you IIudy rhe VIC'. 
ROM •. fall d"a .. embly '0 Kreen Or p"nler. w,tll handy h"./ dec and dec/ hex 
cOMen,on. Includ ... key VIC oddr""e' '0 !ludy For VIC· ISIS o. RS·232 p"nl"rl . . 
Thi, IS Ihe one we Ule. 

N ine te en fascinat ing high·resalu tian pict ures to display 

on your VIC screen. Created by digitiz ing video comero 

imag es. Includes parr ra i i s. models, scenery, and much 

more. Over 16K poin ls analyzed in each picture. Three 

styles: hi·contrast. dithered, and colorized . Compatib le 

•• iiII;;;;iiiliiiiil •• with b o th color a nd Bj W sets. 

RS·232 INTERFACE (549.95 J. Ger mo.e OUT 01 your VIC Plug·.n ,nl"r' 
lace (ommunrcore ..... ,,;, mo.l ~I ondord lerrol p"nle .. and modem. S.mply plug 
in.o U,e. Parr. n"ed, no e •• ".nol powe. a. ·d"ect,onol operOIrOn. 90 day wo "on'y . 
Full ,n,',uCIrOM lor ule. Includel Mjl hond.hoke •· ... edge ... 

VIC-20 SOFTWARE 
General Purpose 
• Charac ter Genera tOr 
Design your own speCial symbols fOr 
any mathematical or englneellng ap· 
plica tion with your own unique I i 
gUr(!s. c reate excellent low resolu!/on 
graphics lor your games, The pro· 
gram comes on a casse1te With a 
sample run that inCludes many 
strange game creatures. 
Pllce . 
· Ma ili ng List 

$1250 

Create files. enter your maIling lists 
names. aad/esses ana pl'!one num· 
burs WitI'! 1I'lis user fr iendly program 
Use one keyStroke commandS to sort 
by name or ZtP code. modi fy. delel e or 
ada new entries. and store Inem on 
tape Recall entlles by name or pnone 
number Print aut mail ing liSts It"s 
Stmple ! Requites at least 10k bytes of 
memory 10 be used ellect lvely 
Pll ce $ 1600 
• Bold Face 
ThiS program leiS you create ti tl es. 
banners. and headlinos In almost any 
shape or size. Create big banners. 
heaaltnes. leethnes. all kinds 01 
lines Im ag ine a len 1001 lOng " Happy 
Blrtl'!day". for Instance 
Price S9.00 
• Telt Editor 
AI last ! The Indespensable · An easy 
to use stngle load lext Odllor lor youl 
VIC . Don' t wal l any longer 
Pllce $16.00 

Mathematics 
MathPak 
· Comp lex Function Calculator. Use 
your VIC as a handy complex numbor 
.:alcula tor wttn elgnt registers to 
store complex numOers. recall them. 
:lperate on Inem. and restore tnem 
• Matrix Opala tions: '\dd. subtract. 
multiply. l ind Ine Inverse ana delC/· 
mlnant of any matrices With thIS 
men u ollven program. 
• System s o f Linear Equations: Solve 
an y system 01 linear equaT Ions "Nl th 
th iS m~nu ollven program 
• Function Analysis: Finds zeros. 
min .. max . dCllva tlve. Of mteg.al o f 
any use. supp lied polynomial func· 
tlon 
· Statis tics I and II : Compulr·s m li"d ll 

IUlt·,OI dlt (1 non imear .ey/css,on on " 
us' " '.uOIl II,,(1 CIl:lla sct as well as h'~ 

to ti' dll tS 
• Special Functions: Use trlgonomet· 
IIC functions no t found in VIC'S In· 
str uct,on SCI Wllh thiS easy to use 
program 
• Da ta and Func l ion Plotting : PIOIS 
any user supplied functions or data 
sel With laOels on tne VIC p"nter 
EaCh pr oglam $950 
Complete MathPak S4950 

Educational 
US OUiZ Sel 

· States o f tne UnIon 
Revolutlonal~ War Ballies 

· C,VIl War Bailles 
Tn!s selles 0 1 four tutollal programs 
nelps teach Important faCIs about 
U S History Learn the wn,:,. when. 
wnele and no"'" long Of t wo centuries 
o f Amellcan PreSidents Learn wnen 
each state entered Ihe Union. whele 
I IS. whal lIS capi tal ana population 

ar e Learn anoul Ihe ba tt les 0 1 the 
ReVOlutionary and CI~II wa.s thai 
cnanged tne coul se o f history. when 
ana '.'Inele tney wele lougnt . wno tne 
commanding generals were. and who 
..... on' 
Single 
Pack 
· Quiz Ki t 

S8.00 
S25.00 

Create you/ own QUlzes w'th Ihls ha n· 
dy Qurl programming kit Compile the 
Ques tions anO answers and tne com· 
puter plogram does Ihe rest. ThiS 
lIe ~ l nl e prag/am a llows you 10 Oeslgn 
custom QUIZ sets 10 / home or class­
room use A great way to teach Or to 
st udy 
Price SI4.00 
· Spelling Bee 
I You are Itle 

though thai fl ower you nesHe in looks 
beautifUl , II you miSS the word. irs 
deadly. The program contains a dlc· 
tlonary of olten miSspelled words for 
you to practice on. 

II IncluOOd on the same tape IS an aa· 
vanceo verSion of the above program 
thaI allows leachers and parentS to 
make their own lists of hald to spell 
wordS to use With Ihl s program. 
Pllce . . $12.50 

Games & Entertainment 
Roa('l Rally 

· Wi peout 
· Hidden CoOe 

Alien Descent 
· Lab~linth 

· Pods 
• Blackjack 
· KalieOescope 
Each 
lI,"y Ihlee 

Color 
Sound 

Graphics 

Order today or ask for our 
free ca talog ue; 
MDS 
47 Dearborn PI. #18 
Goleta, CA 93117 

Please add $1 50 for shipping. 
California reSidents adO 6% 

'" VIC·20 IS a Regis tered Tr30emark o f 
CommOOore Btlsiness MaChines. 
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you may have read or even experienced, when

memory modules (8K or more) are plugged into

the VIC, the location of the screen memory and

the color matrix move. When you run a program

which assumes the screen is in its "normal" position

of 7680 and the screen has actually moved (to

4096), the results are frequently a disaster. Line 4

and 6 determine the correct locations for the screen

and tile color matrix — regardless of the ainouni

of memory that has been added to the VIC!. In line

4, the variable "S" will be the starting location of

the screen and will be either 7680 or 4096. The

variable "A" is the value that must be added to a

particular screen location to get its corresponding

color matrix location. Tor example, if we POKE

location S with 81 (a ball character), and we POKE

location S + A with 4, we would get a purple ball in

the "home" corner of the screen. For a "normal"

3.5K VIC, "A" is 30720, i.e., the start of the color

matrix is 7680 + 30720 or 38400. //the screen

moves to 4096, the color matrix will move to 37888

and the value of "A" changes to 33792 — this is the

condition given in line 6.

The logic of the Pong program actually starts

on line 280 which defines a group of variables that

will be used repeatedly later. R is the number of

rows. C is the number of columns. NA$(1 and 2)

contain the two players names. SP$( 1 and 2) contain

strings wilii ihe cursor control characters needed

to position the cursor where each player's name is

printed. SC-{ 1 and 2) contain the scores for the two

players. In lines 290 and 300 more useful variables

are defined. E and V are values used in the calcula

tion of the paddle location. By making these calcu

lations once at. the start of the program, and just

referencing their variable names later, the speed of

the game is increased. The other variables in these

lines are either identical to those used in the pre

vious example or their purpose will lie obvious

when you see how they are used. Line 300 deter

mines the starting locations for the screen, S, and

color matrix, S+ A.

Line 320 defines three very useful functions.

FNA will return the current screen location corre

sponding to row Y and column X. This will normally

be the ball's location. FNB will return the color

matrix location corresponding to FNA. FNR(Z)

will return a random integer between 0 and Z.

Lines 330 to 470 ask the player(s) to specify the

options for the play of the game. The variable N is

the number of players. If N= 1 then the VIC will

play the part of the player on the right side of the

screen. The variable D is the skill level for the VIC.

A value of 1 will play a very poor game. A value of

9 will never miss a shot.

Lines 480 to 520 begin the game by zeroing

both scores, randomly deciding who serves first.

clearing the screen, drawing the border in row 1,

and printing the names and scores in row 0. Line

530 tests the variable SV (which will either be 1 for

the left player's serve or 2 for the light player's

serve) and branches accordingly.

Lines 540 to 580 handle the left player's serve.

Specifically, line 550 reads the status of the left fire

button and allows the left paddle and the right

paddles to move by the GOSUB's to 120 and 190
respectively. Line 560 jumps back to 550 unless the

fire button has been pushed and the serve has been

made. Line 570 randomly causes the serve to go

upward (DV = -1) or downward (I)Y= + 1). Line

580 puts the ball in front of the current position of

the left paddle, sets iis forward direction toward

the right (DX= + 1), sounds a "hit", and branches

to line 670 which is the actual play loop.

Lines 590 to 650 are the right player's serve

routines. Line (>00 tests N for the number ofplayers.

If N= 1 and the VIC is playing the right side, line

610 waits a random amount of time and then serves.

Lines 620 to 650 handle a human player on the

right side almost identically to the way that lines

550 to 580 handle the left side player.

Line 670 is the start of the play loop and moves

the ball one position in its current direction, via the

GOSUB70. Line 690 allows the left paddle to move.

Line 700 tests whether it is possible that the ball is

about to hit a paddle because it is either in column

2 or column 19, i.e., one column from the paddles.

If the answer is no, the ball is allowed to move one

more position. This "extra" move in the playing

loop makes the game considerably faster - to sec-

how much faster try the game with line 700 deleted.

Line 7 10 to 790 handle the right player's paddle

move. Lines 730 to 760 are for the VIC playing the

right paddle. Based on whether a random integer

from zero to 9 is greater than the skill level, the

VIC will move. If the VIC moves, it moves so its

paddle is even vertically with the current position

of the ball. Obviously, if the skill level is 9, then the

VIC will always move and will never miss the ball.

Line 780 makes the paddle move for a human

player on the right side.

Line 790 again tests whether the ball is possibh

going to hit a paddle because it is in a column next

to a paddle. If the answer is no, then the program

branches back to the start of the play loop at line

670. If the answer is yes. the ball is either just about

to hit the paddle or to miss it. Lines 810 and 820

determine the values for ZZ, the index tor the

player who will win the point if there is a mix, and

ZC, the screen PF.Ek/POKE character for the

paddle. Line 830 slows any "last" ball down to

normal speed.

Lines 840 and 850 test if the ball would hit the

paddle if it moved one more position. The variable
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you may have read ur even ex perienced. when 
memory modules (8 K or more) a re plugged into 
the V IC, the (oGuio n Oflhc screen me mory and 
the colo r matrix move. W hen YO LI run a program 
which aSS Llllles th e screen is in its "nor ma l" position 
of 7680 and the screen has actually moved (to 
4096), th e res ults a re freq uentl y a di saste r . Line 4 
and 6 determine th e CO rt'eeL locations for the screen 
anclthe color mal r ix - regardless of the amo unt 
of memo ry tha I has been addeci lO the V Ie. I n line 
4, the va r iable "S" wi ll be th e sLaning location of 
the screen and will be e ithe r 7680 o r 4096. The 
va riable "A" is the va lue th a t IllUSt be acl d eclto a 
parti cular screen location Lo gel it s corres ponding 
color matrix loca Li on. For example, if we POKE 
locarion S with 81 (a ball characte r). and we POKE 
loca tio n S + A with 4. we wo uld get a purple ba ll in 
I he ·' home" corner o f the screen. For a "norm al" 
3.5 K V Ie. "A" is ~{0 720 , i.e .. th e sta rt of th e color 
malri x is 7680 + :10720 o r 38400. If the screen 
moves to 4096, th e color malrix will move to '37888 
and Ihe value o f "A " changes to 33792 - this is the 
condition g ive n in line 6. 

The logic of I he Po ng program aCllla ll ), starts 
o n line 280 which defines a g roup of va riables that 
will be used repeatedl y lale r. R is the numbe r of 
rows. C is the numbe r o f col umns . N A$( I and 2) 
conlain th e two playe rs na llles. SI'$( I and 2) con ta in 
strin gs with the cursor contro l charactc rs nceded 
LO posit ion the cursor where each playe r's name is 
printed. SC( I and 2) conta in the sco res for the two 
players. I n lines 290 a nd 300 more useful va riables 
are de fin ed. E and Fa re vaiues used in the caleula­
I io n o f I he padd Ie local ion . By makin g- I hese ca leu ­
lations o nce at th c sta rt of the prog ram, and just 
refe re ncing th e ir va ri able names la ter, the speecl of 
the game is increased. The o the r variablcs in these 
lines are e ither identical to those used in the pre­
,·io us example o r th e ir purpose will be obvioll s 
whcn you see how they a re used . Line 300 dete r­
mines th e starling locatio ns ro r th e screen, 5, and 
colo r matrix , S + A. 

Line 320 defines Ihree ve ry use ful fun ctio ns. 
Fl\ A \\,ill return the ell rrcnt screen 1()Glt.i o n C() JTe­

sponding to row Y and colum n X, This will normall y 
be the ball's location. FNB wi ll retu rn th e co lo r 
matri x localion co rresponding lO FNA. FN R(Z) 
will re t.urn a random intcger be twee n 0 and Z. 
l.ines 330 to 4 70 as k I he playe r(s) to specify the 
options fo r Ihc play ofl he ga me. T he va riable N is 
th e numbe r of playcrs. If N = I then I hc V Ie will 
play the pa n of the p layer o n the right side of the 
screen. T he "ari ahlc D is the sk illl evcl for Ihe V IC. 
A va lue o f I will playa \'c ry poor ga mc . A va lue of 
9 will ne\'er miss a shot. 

Lines 480 lO 520 begin the ga mc by ze roing 
both scores , rancloml y d eciding who se rves first, 

clear in g th e screen, draw in g th e border in row I, 
and printin g th e names and scorcs in 1'0\\' 0, Line 
530 lests the va riable SV (which will e ither be I fo r 
the le ft p layer's se rve o r 2 fo r th e rig-Ill playe r'S 
serve) and branc hes acco rding ly, 

Lines 540 lO 580 handle the left player's serve. 
Specifica ll y, line 550 reads the stalUs o f the le fl fire 
bUllon and a ll ows the len paddle and thc r ight 
pad dl es to Ill ove by the COS B's to 120 a nd 190 
respectively. Linc 560j ulllps bac k to 5:;0 unless Ihe 
lire bUllo n has been pushed and th e scrve has been 
made. Line 570 randollll y ca uses the serve to go 
upward (DY = - I) o r downward (DY = + I). Linc 
580 pUI S th e ball in fro lll of th e curre nt position o f 
th e left padd le. sets it s forward d ireClioll towa rd 
the right (OX = + I), sounds a "hit". a nd branches 
to line 670 which is the aClUa l play loop. 

Lines 590 to 650 a re th e ri g-hI player'S sc rve 
routines. Line 600 tes ts N for the num ber o f p laye rs. 
If N = I and the VIC is playing the ri g-h t side. line 
6 1 () wa its a rando m amount of time and the n serves. 
Lines 620 lO 650 handle a huma n player o n the 
ri g ht sid e almosl id e ntica ll y lo the wa y lhat lines 
550 10580 hand le the left side player. 

Line 670 is t lt e start of the play loop a nd mo ves 
th e ball o ne positio n in its curre nl ciirccLio n, via th e 
c.;OSUB70. Line 690 a llows the le fl paddle 10 move. 
Line 700 tests whet lt er it is poss ible I h;11 I he ha ll is 
abou l to hit a padd le because it is e ith e r ill COIUIllIl 

2 or co lu mn 19 . i.e .. o ne co lu mn from th e padd les, 
I r the answer is no. th e ball is allowed to move o ne 
more position. ~rh i s "exira" Ill ove in the playin g 
loop Itl akes th e ga me considerabl)' fa ste r - 10 see 
how mLlch hlste r Iry Ihe ga me with line 70() dele led . 

Line 7 1 0 to 790 ha ttdl e th e ri g ltl p layer's paddle 
move . Lines 730 10 760 a re for th e V IC p lay ing th e 
ri g- Ill paddle. Based o n whe th er a randolll integer 
frolll zero lO 9 is greale r than the sk ill level. the 
V I C wi ll move. I f I he V I C moves. il moves so il s 
padd le is even vcnica lJ )1 with th e cu rren t pos it io n 
o f the ball. Obvio Ll sly. if rh e skilll evcl is 9. th en the 
V IC will always move and will never mi ss th e ball. 
l.ine 780 Illakes tlt e padd le move for a Ittllll an 
p laye r on I he r ig-h t sicl e . 

Line 790 again teslS whel he r t lt e.: ball is possibly 
go ing to hil a padd le because i( is in a column next 
10 a padd le . I f the answe r is no. th en I he prog ram 
bratt ches back 10 I he sta rt of the pby loop at line 
670. Irlhe answe r is yes. th e ba ll is e ith c rjusl abo ut 
10 Itillhe paddlc or 10 Ill iss it. LinesH IOa nd H20 
determi ne the va lu es fo r ZZ , Lhe in dex for t.he 
playe r who \\·ill win (h e po int if th e re is a mi x. and 
ZC. Ihe screen PEEK/POKE characte r for the 
padd le. Line 8:-10 slows any "fast" ba ll down 10 
no rm al speed. 

Lines 840 a nd 85() test if the ba ll wou ld hil th e 
paddle if it moved one more positio n. T he va ri able 



Probably the best-documented

programs I've seen for the PET/CBM.

- Robert Baker, Sept. 1981 KILOBAUD/Microcomputing

Debugging tools for PET and VIC

HESBAL : Assembler/editor for PET and VIC

HESCOUNT,

HESLISTER :

HESPLOT : Hi-res graphics subroutines for VIC

HESCAT : Disk cataloging system for PET

HESCOM : Exchange data, programs between PET and VIC

v

i

c
Also, many games for the VIC

Write today for your free catalog

Human engineered Software (213)398-7259

3748 Ingleuuood Blvd. Room 11 24 HOURS

Los flngeles, California 90066

PET, CBM, and VIC are trademarks of Commodore
Dealer Inquiries invited

SOURCe ID:

TCK308

nilFEKIJP
Games for VIC 20 available now
RESCUE

FROM NUFON - A GRAPHICS'ADVENTURE GAME THAT HAS

OVER 100 ROOMS SPREAD OVER 5 FLOORS.

YOUR JOB IS TO RESCUE ALL THE HUMANS

FROM A HOSTILE ALIEN BUILDING. YOU

WON'T BELIEVE WHAT YOUR 5K CAN DO.

AVAILABLE IN KEYBOARD VERSION ONLY.

IT'S A LIVING ■ YOU'RE AN ASSEMBLY LINE WORKER IN

A NUCLEAR WEAPONS FACTORY. THE

ACTION GOES FASTER AND FASTER AS

THE GAME PROGRESSES. THIS GAME HAS

GREAT GRAPHICS AND IS VERY HARD TO

STOP PLAYING.

VIKMAN - MUNCH YOUR WAY AROUND A MAZE EAT

ING DOTS AND DEALING WITH MONSTERS.

AN INTERESTING OPTION IS CHOOSING

HOW MANY MONSTERS YOU WANT TO FIGHT.

ALSO - KRAZY KONG, DODGE CARS. BANK ROB

BERS, ALIEN PANIC, ESCAPE AND MANY

MORE.

SEND S.SO FOR COMPLETE CATALOG OF ALL OUR GAMES.

A FREE GAWE LISTING IS INCLUDED.

59.99 EACH

'Includes Postage* Handlu

SEND ORDER TO.

P.O. BOX 156, SHADY COVE, OREGON 97539-0156

C.O.D. ORDERS CALL (503] 878-2113

ALL GAMES ARE ON CASSETTE. RUN ON 51

VIC 20. AND UNLESS OTHERWISE NOTED, ARE

AVAILABLE )N EITHER KEYBOARD OR

JOYSTICK VERSIONS.

nUFEKUP

VIC-20 15 a legistEi

trademark for

Cotnmodoie Bus. Mach

Your VIC-20 Will Smile...

ITM

Fly a water-dropping helicopter, and

try to put out the high-rise fire

before it spreads.

Draw
Be an artist! This high-resolution

drawing program makes it easy to

create pictures on the screen, and then

save them on tape.

Race the computer, head-on! Simple

but fun.

The VIXEL #1 cassette costs only $12.95 in the US and

Canada. Foreign orders please add $3.00 for shipping. CA

residents add 6% tax. Visa and MasterCard welcome.

VIXEL is a trademark of The Code Worts

ViC-20 is a trademark of Commodore Business Machines, Inc.

TheCodeWorks
Box 550, Goleta, CA 93116 805/683-1585

"Probably the best-documented 
programs I've seen for the PET ICBM." 

- Robert Baker, Sept. 1981 KILOBAUD/ Microcomputing 
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Fire 
Fly a water-dropping helicopter, and 
try to put out the high-rise fire 
before it spreads. 

Draw 
Be an artistl This high-resolution 
drawing program makes it easy to 
create pictures on the screen, and then 
save them on tape. 

Race 
Race the computer, head-on! Simple 
but fun. 

The VIXEl # 1 cassette costs only $12.95 in the US and 
Canada. Foreign orders please add $3.00 for shipping. CA 
residents add 6% tax. Visa and MasterCard welcome. 
VIXEL is a traoemarX 0/ The Code Wor1ls 
VIC-20 is a traoemar1t 0/ Commodore Business Machines, Inc. 

The Code Works 
Box 550, Gol.ta, CA 93116 8051683-1585 
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Q in line 8-40 is the screen location of the position

nekl (in the same row) to the hall's current position.

II the screen character at location Q is equal to ZC,

the appropriate paddle character, the ball is about

to hit the middle of the paddle and the program

branches to 960. Line 850 performs the same type

of test, but for a possible "corner" hit.

If the ball failed both of these lesis, it is just

about to miss the paddle, hi this case lines 870 to

9 l() move the ball off the field, sound a "miss,"

update the score, determine the next server (the

loser), and branch back to serve again or asks about

a new game if that was the winning point.

[f the ball is hit by the paddle, line 960 will

change its direction, sound a "hit," and move it one

position on its flight padi. Line 970 will randomly

make it a "fast" ball by doubling (he ball's X move

ment, I)X. This not only doubles the speed, but

also changes the angle of flight. These "last" balls

make the game much more exciting.

After having gone through the previous ex

ample, the subroutines used in Pong should be

very straightforward. The subroutine al line 70.

checks if the ball is about to hit a wall and, if the

answer is yes. it causes the ball lo bounce. Then

this subroutine erases the current ball location and

draws it at its new location. The subroutines at 120

and 190 move the left and right paddles respec

tively. They first check to see if the paddle has

moved since the last reading. Ii the answer is no,

they RL.TURN. If yes, these subroutines erase the

last paddle, and draw a paddle at the new location.

The subroutine at 260 sounds a "hit" and the sub

routine at 270 a "miss."

Breakout

The version of Breakout here also tises the game

paddles. You will find it much faster and more

exciting than versions which use a joystick or the

keyboard and can only move the paddle a column

at a lime. It has three skill levels and the highest

will challenge even the most seasoned arcade

malingerers.

The overall program flow and even ihe variable

names are almost identical lo Pong. The program

is well commented and self-documenting.

Breakout

10 REM VIC BREAKOUT USING GAME PAD

DLE

20 REM BY DAVID MALMBERG

30 REM 43064 VIA MORAGA

40 REM FREMONT, CALIFORNIA 94538

50 GOTO200

60 REM SUB TO MOVE BALL ONE POSITI

ON

7 0 IFX=0ORX=21THENDX=-DX:GOSUB19 0:
REM BOUNCE IF WALL

80 POKEFNA{0),32:POKEFNC(0),1:REM "

ERASE CURRENT BALL LOCATIO

N

9 0 X=X+DX:Y=Y+DY:POKEFNA(0),81:POK

EFNC(0),4:REM DRAW NEXT BA

LL LOCATION

100 RETURN

110 REM SUB TO UPDATE PADDLE

120 VL=PEEK(PX):REM READ PADDLE

130 NL=E-INT(VL*F):IFNL=LLTHENRETUR

N:REM SAME AS LAST LOCATIO

N

140 Z=S+4 61+LL:FORI=1TOD:POKEZ+I,32

:POKEZ+I+A,1:NEXT:REM ERAS

E OLD PADDLE

150 Z=S+461+NL:FORI=1TOD:POKEZ+I,22

6:POKEZ+I+A,6:NEXT:REM DRA

W NEW PADDLE

160 LL=NL:REM UPDATE PADDLE LOCATIO

N

170 RETURN

180 REM SUB TO SOUND HIT

190 POKEV,15:POKES1,22 0-3*Y:FORI=1T

O50:NEXT:POKEV,0:POKES1,0:

RETURN

2 00 POKE36879,27:C=22:HI=0:X=RND(-T

I)
210 REM INPUT PADDLE WIDTH (DIFFICU

LTY)

220 PRINT"{CLEAR} WELCOME TO BREAK

OUT"

230 PRINT"{DOWN}DO YOU WANT A"

240 PRINT"{DOWN} {REV}l{OFF} - DI

FFICULT"

250 PRINT" {REV}2{OFF} - AVERAGE,

OR"

260 PRINT" {REV}3{OFF} - EASY GAM

E ?"

2 70 A$="":GETA$:IFA$=""THEN27 0

280 D=VAL(A$):IFD<1ORD>3THEN270

290 E=C-D:F=E/?55

3 00 V=36878:S1=36876:PX=36872:LL=8

310 S=256*PEEK{648):A=30720:IFPEEK{

648)=16THENA=33792

320 DEF FNA(Z)=S+X+C*Y : DEF FNC(Z)

=FNA(Z)+A : DEF FNR{Z)=INT

(Z*RND(1))

330 SC=0:BA=9

340 REM DRAW BRICKS

3 50 NN=0:PRINT"{CLEAR}":Y=1:FORX=0T

O21:POKEFNA(0),160:POKEFNC

(0),3:NEXT

36 0 FORY=5TO8:FORX=0TO21:POKEFNA(0)

,160:POKEFNC(0),Y-1:NEXTX,Y
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Q in lille 8-10 is the screen iOGlIioll or the position 
nex t (in the sa m e ro\\') to the ba li's curre nt positio n. 
I r t he screen charaCler at locat ioll Q is e<juallo le , 
the appropr iate padd le c haracte r. th e ball is about 
to hit t he middle or t he paddle and t he program 
branches to 960. Line i:l50 pe rro rm s th e same type 
or test, but for a poss ible "comer" hit . 

I I' t he ball rai led both or these tes ts. it is just 
a bollt to miss th e padd Ie. In this casc Ii nes S70 to 
9·10 mo ve th e ball o (Tt he (icld . sotmd a " mi ss." 
update the score , determin e th e nex t server (Ihe 
loser). and branch back to se rve again or as ks aboLit 
a n <:: ,,' ga me iflhat was the "'inlling point. 

I I' th e ba ll is hit by the paddle. line 960 wi ll 
change its di rection. sound a "hil. " alld 1!l() \ 'C it onc 
positi un on its flight pa th. Line 970 \\'i ll ra ndomly 
make it a " fast" ba ll by doubling th e baWs X ll1ove­
nt e nt. OX. T h is not o nl )' doubles th e s peed , but 
a lso c hanges the ang-Ie or fli ght. These ' '(';tst'' ba ll s 
make th e (fam e Illllch more excitin g'. b , 

A fter ha vino' (J'oll e IhrOll(rh the l) rev ioLis ex -
,~~ ,:-, 

ampl e , the subroutines used ill Pong should be 
\'C ry stra ig htfo rward. The subrou tin e at lill e 70, 
c hec ks ir th e ball is a bout to hit a wal l a nd. ir the 
answer is yes . it cau ses the ba ll to bounce . The n 
this subroutin e e rases the curre nt ball location and 
draws it at its new location. The subroutin es at 120 
and 190 ntm 'e the le ft andl' ig hl padd les 'res pec-
t ivc ly. The )' lirst chec k to see ir t he paddle has 
Illoved since the last read ing, Irth e allswer is 11 0, 
th ev RET U RN. lr ves.these subro utin es e rase th e 
last' padd le, alld clt·;tW " paddle "I t he lI ew locatiun . 
The subrouti ne at 260 sounds a "hiI" and the sub­
ro tllill e at ~70 a "mi ss,"' 

Breakout 
The \'ers ion 0(" Brea kout here al so uses the game 
paddles, You "'ill find it n,lllch fast~ r (Ill.d more 
e xciti ng thall \'e rsio lls \\,h](:h usc aJoys li ck or the 
keyboard and G ill Olll y lll O\'e th e paddle a co lullln 
at a tim c. It has three s ki ll levels a lld th c hi g hes t 
will c hall e nge even th e most seasoned arcade 
Ill;] I i 11 gercrs. , 

l "hc ove rall prog ram flo ,,' and C\'c lllh e variable 
nalll es arc almost id e ntical 10 Pong. The prog ram 
is well cO lllmented and sel f-doc lIllI e nting. 

Breakout 

10 REM VIC BREAKOUT USING GAME PAD 
DLE 

20 REM BY DAVID MALMBERG 
30 REM 43064 VIA MORAGA 
40 REM FREMONT, CALIFORNIA 94538 
50 GOT0200 
60 REM SUB TO MOVE BALL ONE POSITI 

ON 

70 IFX=00RX=21THENDX=- DX : GOS UB19 0 : 
REM BOUNCE IF WALL 

80 POKEFNA(0),32:POKEFNC(0 ) ,1:REM -
ERASE CURREN T BA LL LOCATIO 
N 

90 X=X+DX : Y=Y +DY:POKEFNA(0),8 1 :POK 
EFNC(0),4:REM DRAW NEXT BA 
LL LOCATION 

100 RETURN 
110 REM SUB TO UPDATE PADDLE 
1 20 VL=PEEK(PX) : REM READ PADDLE 
13 0 NL=E-INT(VL* F) :IFNL=LLTHENRETUR 

N:REM SAME AS LAST LOCATIO 
N 

14 0 Z=S+461 +L L:FORI =lTOD : POKEZ+I, 32 
:POKEZ+I+A ,l: NEXT:REM ERAS 
E OLD PADDLE 

1 50 Z=S+461+NL :FORI =lTOD : POKEZ+ I, 22 
6:POKEZ +I+ A, 6 : NEXT:REM DRA 
W NEW PADDLE 

1 60 LL=NL: REM UPDATE PADDLE LOCATIO 
N 

1 70 RE TURN 
180 REM SUB TO SOUND HIT 
190 POKEV ,1 5:POKES1 , 220 - 3*Y:FORI=lT 

050 : NEXT: POKEV , 0 :POKES1,0: 
RETURN 

200 POKE36879,27 : C= 22 :HI= 0:X =RND( - T 
I) 

2 10 REM INPUT PADD LE WIDT H (DIFFICU 
LTY) 

220 PRINT"{CLEAR) WE LCOME TO BREAK 

230 
240 

OUT " 
PRINT"{DOWN ) DO 
PRINT"{DOWN) 
FFICULT" 

YOU WANT A" 
(REV)l{ OF F) - DI 

250 PRINT" (REV)2{OFF) - AVERAGE , 
OR" 

260 PRINT" (REV) 3{OFF) - EA SY GAM 
E 7 " 

270 A$ ="": GETA$:IFA$ =""T HEN 270 
· 280 D=VAL(A$):IFD<10RD>3THEN270 
290 E=C- D : F=E/~55 
300 V=36878 : S1 =36876 : PX=36 872 :LL= 8 
310 S=256*PEEK(648) :A=3072 0 : IFPEEK( 

648) =1 6THENA= 33792 
320 DEF FNA(Z)=S+X+C*Y : DEF FNC(Z) 

=FNA(Z ) +A : DEF FNR(Z) =INT 
(Z*RND(l) ) 

330 SC=0:BA=9 
340 REM DRAW BRICKS 
350 NN =0 :P RINT " {CLEAR) ": Y=1:FORX=0T 

021 :P OKEFNA(0 ) ,1 60:POKEFNC 
(0) , 3 : NEXT 

360 FORY=5T08 : FORX=0T021 : POK EFNA(0) 
,160:POKEFNC (0) , Y-1: NEXTX , Y 
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you moy practice with or without the chorocter 
to be typed flashirg on the screen keyboard. Us· 
irg the secord program you practice typirg 
p5eudo words in rardom lergth or 5 letter word 
groups at any speed. The .. tters occur at the 
some frequency as they appear in the Erglish 
language. After practice of 85 chorocters, your 
word / minute rate is given. ord the percent cor· 
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370 PRINTCHR$ (144) " { HOME} BA11; BA; " H Pong

I";HI;" SC";SC

380 TT=FNR(300):ZZ=TI

390 IFTI-ZZ<TTTHENGOSUB120:GOTO39 0:

REM RANDOM START

4 00 X=5+FNR(10):Y=9:DY=1:DX=-1:IFFN

R(9)>4THENDX=1:REM NEW BAL

L DIRECTION

410 POKEFNA(3),81:POKEFNC<0),4:REM '

DRAW NEW BALL

420 REM START OF MAIN LOOP

430 GOSUB70:REM MOVE BALL

440 GOSUB120:REM ERASE OLD PADDLE A

ND DRAW NEW ONE

450 REM TEST FOR PADDLE HIT OR MISS

460 IFYO20THEN610:REM NOT NEAR PAD

DLE

4 70 Z=FNA(0)+C:IFPEEK(Z)=226THEN590

:REM STRAIGHT HIT

480 IFPEEK(Z+DX)=226THENDX=-DX:GOTO

590:REM CORNER HIT

490 REM MISS PADDLE

500 GOSUB70:GOSUB70:POKEFNA(0),32:P

OKEFNC(0),1

510 POKEV,15:FORI=1TO30:POKES1,20 0-

2*1:NEXT:POKEV,0:POKES1,0

520 BA=BA-1:PRINT"{HOME}BA";BA;11 HI

";HI?n SC";SC

530 IFBAO0THEN380:REM NEXT BALL

540 PRINT"{HOME}{10 DOWN} PLAY

AGAIN ?"

5 50 A$="":GETA$:IFA$=""THEN5 50

560 IFA$O"Y"THENEND

570 IFSOHITHENHI = SC

580 GOTO330

59 0 GOSUB19 0:DY=-DY:GOSUB7 0:GOTO4 30

:REM SOUND HIT AND MOVE

600 REM TEST FOR BRICK AREA

610 IFY<4ORY>9THEN710

620 REM IN BRICK AREA

630 IFPEEK(FNA(0)+C*DY+DX)O160THEN

430:REM NO BRICK NEXT - SO

NORMAL MOVE

640 REM HIT BRICK NEXT

650 GOSUB70:GOSUBl90:SC=SC+9-Y

660 NN=NN+1:IFNN>70THEN350:REM DRAW

NEW BRICKS

670 PRINT"{HOME}BA";BA;

C " * SC

680 IFFNR(Y+10)>4+3*DYTHENDY=-DY

TO430:REM BOUNCE BACK

690 GOTO610

700 REM TEST FOR TOP

710 IFY=2THENDY=-DY:GOSUB190:REM

UNCE OFF TOP

720 GOTO430:REM END OF MAIN LOOP

10 REM VIC PONG USING GAME PADDLES

HI";HI;" S

GO

BO

20 REM BY DAVID MALMBERG

30 REM 43064 VIA MORAGA

40 REM FREMONT, CALIFORNIA 94538

50 GOTO280

60 REM SUB TO MOVE BALL ONE POSITI

ON

7 0 IFY=2ORY=22THENDY=-DY:GOSUB240:

REM BOUNCE IF WALL

80 POKEFNA(0),32:POKEFNC(0),1:REM "

ERASE CURRENT BALL LOCATIO

N

90 X=X+DX:Y=Y+DY:POKEFNA{0),81:POK

EFNC(0),4:REM DRAW NEXT BA

LL LOCATION

100 RETURN

110 REM SUB TO UPDATE LEFT PADDLE

120 VL=PEEK(PX):REM READ PADDLE

130 NL=E-INT{VL*F):IFNL=LLTHENRETUR

N:REM SAME AS LAST LOCATIO

N

140 Z=S+4 5+LL*C:FORI=0TO2:POKEZ+I*C

,32:POKEZ+I*C+A,1:NEXT:REM

ERASE OLD

150 Z=S+4 5+NL*C:FORI=0TO2:POKEZ+I*C

,22 5:POKEZ+I*C+A,6:NEXT:RE

M DRAW NEW

160 LL=NL:REM UPDATE PADDLE LOCATIO

N

170 RETURN

180 REM SUB TO UPDATE RIGHT PADDLE

190 VR=PEEK(PY):REM READ PADDLE

200 NR=INT(VR*F):IFNR=LRTHENRETURN:

REM SAME AS LAST LOCATION

210 Z=S+64+LR*C:FORI=0TO2:POKEZ+I*C

,32:POKEZ+I*C+A,1:NEXT:REM

ERASE OLD

2 20 Z=S+64+NR*C:FORI=0TO2:POKEZ+I*C

,97:POKEZ+I*C+A,6:NEXT:REM

DRAW NEW

230 LR=NR:REM UPDATE PADDLE LOCATIO

N

240 RETURN

250 REM SUB TO SOUND HIT

26 0 POKEV,15:POKES1,2 2 0-3*Y:FORI=1T

O50:NEXTI:POKEV,0:POKES1,0

:RETURN

2 70 POKEV,15:FORI=1TO30:POKES1,20 0-

2*1:NEXTI:POKEV,0:P0KES1,0

:RETURN

280 POKE36879,27:R=23:C=22:X=RND(-T

I):DIMNA$(2),SP$(2),SC(2)

29 0 E=R-5:F=E/255:DD=37154:P1=37151

90 COMPUTEI April 1Q82.lssue 23 

370 PRINTCHR$(144)"{HOME}BA";BA ;" H 
111; HI ;" SC "; SC 

380 TT;FNR(300):ZZ;TI 
390 IFTI-ZZ<TTTHENGOSUBI20:GOT0390: 

REM RANDOM START 
400 X; 5+FNR(10):Y;9:DY;I:DX;- I:IFFN 

R(9»4THENDX;I : REM NEW BAL 
L DIRECTION 

410 POKEFNA(~) ,81:POKEFNC(0) , 4:REM 
DRAW NEW BALL 

420 REM START OF MAIN LOOP 
430 GOSUB70 : REM MOVE BALL 
440 GOSUBI20 : REM ERASE OLD PADDLE A 

ND DRAW NEW ONE 
450 REM TEST FOR PADDLE HIT OR MISS 
460 IFY<>20THEN610:REM NOT NEAR PAD 

DLE 
470 Z;FNA(0)+C:IFPEEK(Z);226THEN590 

:REM STRAIGHT HIT 
480 IFPEEK(Z+DX);226THENDX;-DX:GOTO 

590:REM CORNER HIT 
490 REM MISS PADDLE 
500 GOSUB70:GOSUB70:POKEFNA(0) ,32:P 

OKEFNC(0) , 1 
510 POKEV,15:FORI;IT030:POKESl,200-

2*I:NEXT:POKEV,0 : POKESl , 0 
520 BA;BA-l: PRINT"{HOME}BA";BA; " HI 

If; HI ; II SC II; SC 
530 IF BA<>0THEN380:REM NEXT BALL 
540 PRINT"{HOME}{10 DOWN} PLAY 

AGAIN ?" 
550 A$; "": GETA$ : IFA$ ;"" THEN550 
560 IFA$<>"Y"THENEND 
570 IFSC>HITHENHI;SC 
580 GOT0330 
590 GOSUBI90:DY;-DY:GOSUB70:GOT0430 

:REM SOUND HIT AND MOVE 
600 REM TEST FOR BRICK AREA 
610 IFY<40RY>9THEN710 
620 REM IN BRICK AREA 
630 IFPEEK(FNA(0)+C*DY+DX)<>160THEN 

430:REM NO BRICK NEXT - SO 
NORMAL MOVE 

640 REM HIT BRICK NEXT 
650 GOSUB70 : GOSUBI90:SC;SC+9 - Y 
660 NN;NN+l : IFNN>70THEN350:REM DRAW 

NEW BRICKS 
670 PRINT " {HOME}BA "; BA;" HI "; HI;" S 

e ll; SC 
680 IFFNR(Y+10»4+3*DYTHENDY;-DY:GO 

T0430 : REM BOUNCE BACK 
690 GOT0610 
700 REM TEST FOR TOP 
710 IFY;2THENDY;-DY:GOSUBI90:REM BO 

UNCE OFF TOP 
720 GOT0430:REM END OF MAIN LOOP 

Pong 

10 REM VIC PONG USING GAME PADDLES 

20 REM BY DAVID MALMBERG 
30 REM 43064 VIA MORAGA 
40 REM FREMONT , CALIFORNIA 94538 
50 GOT0280 
60 REM SUB TO MOVE BALL ONE POSITI 

ON 
70 IFY;20RY;22THENDY;-DY:GOSUB240: 

REM BOUNCE IF WALL 
80 POKEFNA(0) , 32:POKEFNC(0) ,1:REM -

ERASE CURRENT BALL LOCATIO 
N 

90 X;X+DX:Y;Y+DY:POKEFNA(0) ,81:POK 
EFNC(0),4:REM DRAW NEXT BA 
LL LOCATION 

100 RETURN 
110 REM SUB TO UPDATE LEFT PADDLE 
120 VL;PEEK(PX) :REM READ PADDLE 
130 NL;E-I NT(VL*F) : IFNL;LLTHENRETUR 

N:REM SAME AS LAST LOCATIO 
N 

140 Z;S+45+LL*C : FORI;0T02:POKEZ+I*C 
, 32 : POKEZ+I*C+A , I:NEXT : REM 

ERASE OLD 
150 Z;S+45+NL*C : FORI;0T02:POKEZ+I*C 

, 225:POKEZ+I*C+A,6:NEXT:RE 
M DRAW NEW 

160 LL;NL : REM UPDATE PADDLE LOCATIO 
N 

170 RETURN 
180 REM SUB TO UPDATE RIGHT PADDLE 
190 VR;PEEK(PY):REM READ PADDLE 
200 NR;INT(VR*F) :IFNR;LRTHENRETURN: 

REM SAME AS LAST LOCATION 
210 Z=S+64+LR*C : FORI;0T02 : POKEZ+I*C 

, 32 : POKEZ+I*C+A,I:NEXT: REM 
ERASE OLD 

220 Z=S+64+NR*C : FORI=0T02:POKEZ+I*C 
, 97:POKEZ+I*C+A,6 : NEXT:REM 

DRAW NEW 
230 LR;NR:REM UPDATE PADDLE LOCATIO 

N 
240 RETURN 
250 REM SUB TO SOUND HIT 
260 POKEV , 15:POKESl , 220 - 3*Y : FORI;IT 

050 : NEXTI:POKEV , 0:POKESl,0 
:RETURN 

270 POKEV , 15:FORI;IT030:POKESl , 200 -
2*I : NEXTI:POKEV,0:POKESl,0 
:RETURN 

280 POKE36879 , 27:R=23 : C=22:X=RND( -T 
I) :DIMNA$ (2) ,SP$ (2) ,SC ( 2) 

290 E=R-5:F=E/255:DD=37154:Pl=37151 
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:P2=37152:SP$(1)="{HOME}":

SP$(2)="{H0ME}{12 RIGHT}"

V=36878:S1=36876:PX=36872:PY=36
873:LL=8:LR=8

S=256*PEEK(648):A=30720:1FPEEK(
648)=16THENA=33792

DEF FNA(Z)=S+X+C*Y : DEF FNC(Z)

=FNA{Z)+A : DEF FNR{Z)=INT

(Z*RND(1))

PRINT"{CLEAR} WELCOME TO VIC PO
NG"

PRINT"{DOWN} DO YOU WISH TO PLA
Y"

PRINT"{DOWN} {REV}1{OFF} - THE '
VIC, OR"

PRINT"{DOWN} {REV}2{OFF} - ANOT

HER PLAYER ?"

A$="":GETA$:IFA$=""THEN370

N=VAL(A$):IFN<1ORN>2THEN370

PRINT11 {DOWN}ENTER NAME(S)"

FORI=1TON:PRINT"{DOWN}PLAYER" ; I
; :INPUTNA$(I) :NEXTI

IFNO1THEN490

NA$(2)="VIC":PRINT"{CLEAR}HOW H

PLAY"

{REV}1{OFF}

TO"

{REV}9{OFF}

- E

- I

1)

ARD SHOULD I

PRINT"{DOWN}

ASY"

PRINT"{DOWN}

PRINT"{DOWN}

MPOSSIBLE"

AS = n":GETA$:IFA$ = 1IIITHEN4 6 0
H=VAL(A$):IFH<1ORH>9THEN460

REM BEGINNING SERVE AND GAME

B$=" ":NL=9:NR=9:SC

=0:SC{2)=0:SV=1:IFFNR(9)>4
THENSV=2

PRINT"{CLEAR}":Y=1:FORX=0TO21:P

OKEFNA(0),16 0:POKEFNC(0),3

:NEXTX

FORJ=1TO3:PRINTSP$(SV)"SERVICE"

:GOSUB27 0:PRINTSP$(SV)B$:G

OSUB260:NEXTJ

PRINT"{HOME}";NA$(1);SC(1)
2);NA$(2);SC(2)

ON SV GOTO550,600

REM LEFT SERVE

POKEDD,255:P=PEEK(Pl):JL=-

D16)=0):GOSUB120:GOSUB190
IFJLO1THEN550

DY=1:IFFNR{9)>4THENDY=-1

Y=NL+3:X=2:DX=1:GOSUB260:GOTO67
0

REM RIGHT SERVE

ON N GOTO610/620

NR=FNR(19):GOSUB210:GOTO640:REM

VIC'S SERVE

SP$

(PAN

6 20 POKEDD,127:P=PEEK(P2)AND128:JR=

- (P=0) :GOSUB19 0:GOSUB120:R

EM HUMAN SERVE

630 IFJRO1THEN620

640 DY=1:IFFNR(9)>4THENDY=-1

6 50 POKEDD,255:Y=NR+3:X=19:DX=-1:GO
SUB260

660 REM START OF PLAY LOOP

670 GOSUB70:REM MOVE BALL

680 REM LEFT MOVE

690 GOSUB120

700 IFXO2ANDXO19THENGOSUB70
710 REM RIGHT MOVE

720 ON N GOTO730,780

730 IFH<FNR(9)THEN790:REM COMPUTER "
MOVE

740 NR=Y-3:IFNR<0THENNR=0

750 IFNR>18THENNR=18

760 GOSUB210:GOTO790

770 REM HUMAN RIGHT MOVE

780 GOSUB190

790 IFXO2ANDXO19THEN670

800 REM TEST FOR PADDLE HIT OR MISS

810 IFX=2THENZZ=2:ZC=225

820 IFX=19THENZZ=1:ZC=97

830 IFABS{DX)=2THENDX=DX/2

8 40 Q=FNA(0)+DX:IFPEEK(Q)=ZCTHEN960
:REM STRAIGHT HIT

8 50 IFPEEK(Q+C*DY)=ZCTHENDY=-DY:GOT

O960:REM CORNER HIT

860 REM MISS PADDLE

870 GOSUB70:GOSUB70
OKEFNC{0),1

880 SC(ZZ)=SC(ZZ)+1

SV=1:REM UPDATE

ER SERVES

890 IFSC(ZZ) O15THEN51
RVE

9 00 FORJ=1TO10:PRINTSP$(ZZ)"WINNER!

11 :GOSUB270:PRINTSP$ (ZZ) B$ :

GOSUB260:NEXTJ

910 PRINT"{HOME}{11 DOWN} PLAY

AGAIN ?"

9 20 A$="":GETA$:IFA$=""THEN9 20

930 IFA$O"Y"THENEND

940 GOTO490:REM NEW GAME

950 REM HIT PADDLE

960 DX=-DX:GOSUB260:GOSUB70:REM SOU
ND HIT AND MOVE

970 IFFNR(9)>4THENDX=2*DX:REM DOUBL
E X-SPEED

980 GOTO670

POKEFNA{0),32:P

SV=2:IFZZ=2THEN

SCORE, LOS

REM NEXT SE
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:P2=37152:SP$(1)="{HOME}": 
SP$(2)="{HOME}{12 RIGHT}" 

300 V=36878:S1=36876:PX=36872:PY=36 
873:LL=8:LR=8 

310 S=256*PEEK( 6 48) : A=3072 0 :IFPEEK( 
648)=16THENA=33792 

320 DEF FNA(Z)=S+X+C*Y : DEF FNC(Z) 
=FNA(Z)+A : DEF FNR(Z)=INT 
(Z*RND(l) ) 

330 PRINT"{CLEAR} WELCOME TO VIC PO 
NG u 

340 PRINT"{DOWN} DO YOU WISH TO PLA 
y" 

350 PRINT"{DOWN} {REV}1{OFF} - THE -
VIC, OR" 

360 PRINT"{DOWN} {REV}2{OFF} - ANOT 
HER PLAYER ?" 

370 A$="":GETA$:IFA$= ""THEN370 
380 N=VAL(A$) :IFN<10RN>2THEN370 
390 PRINT"{DOWN}ENTER NAME(S)" 
400 FORI=1TON:PRINT"{DOWN}PLAYER";I 

; : INPUTNA$ (I) : NEXTI 
410 IFN<>1THEN490 
420 NA$(2)="VIC" : PRINT"{CLEAR}HOW H 

ARD SHOULD I PLAY" 
430 PRINT"{DOWN} {REV}1{OFF} - E 

ASY" 
440 PRINT"{DOWN} TO" 
450 PRINT"{DOWN} {REV}9{OFF} - I 

MPOSSIBLE" 
460 A$= "": GETA$:IFA$=" "T HEN460 
470 H=VAL(A$):IFH<10RH>9THEN460 
480 REM BEGINNING SERVE AND GAME 
490 B$=" ": NL=9:NR=9:SC(1) 

=0:SC(2)=0:SV=1:IFFNR(9»4 
T.HENSV=2 

500 PRINT"{CLEAR} ": Y=1:FORX=0T021 :P 
OKEFNA(0) ,1 60:POKEFNC(0),3 
:NEXTX 

510 FORJ=1T03:PRINTSP$(SV) "SERVICE" 
:GOSUB270:PRINTSP$(SV)B$:G 
OSUB260:NEXTJ 

520 PRINT " {HOME}";NA$(1);SC(1);SP$( 
2) ;NA$ (2) ;SC(2) 

530 ON SV GOT0550,600 
540 REM LEFT SERVE 
550 POKEDD,255:P=PEEK(P1) :JL=-«PAN 

D16)=0) :GOSUB120:GOSUB190 
560 IFJL<>1THEN550 
570 DY=1 :IFFNR(9»4THENDY=-1 
580 Y=NL+3:X=2:DX=1:GOSUB260:GOT067 

o 
590 REM RIGHT SERVE 
600 ON N GOT0610,620 
610 NR=FNR(19) : GOSUB210 : GOT0640:REM 

VIC 'S SERVE 

620 POKEDD ,1 27:P=PEEK(P2)AND128:JR= 
- (P=0) : GOSUB190 : GOSUB120 : R 
EM HUMAN SERVE 

630 IFJR01THEN620 
640 DY=1:IFFNR(9»4THENDY=-1 
650 POKEDD,255:Y=NR+3:X=19:DX=-1:GO 

SUB260 
660 REM START OF PLAY LOOP 
670 GOSUB70:REM MOVE BALL 
680 REM LEFT MOVE 
690 GOSUB120 
700 IFX<>2ANDX<>19THENGOSUB70 
710 REM RIGHT MOVE 
720 ON N GOT0730 , 780 
730 IFH<FNR(9)THEN790:REM COMPUTER -

MOVE 
740 NR=Y-3:IFNR<0THENNR=0 
750 IFNR>18THENNR=18 
760 GOSUB210:GOT0790 
770 REM HUMAN RIGHT MOVE 
780 GOSUB190 
790 IFX<>2ANDX<>19THEN670 
800 REM TEST FOR PADDLE HIT OR MISS 

810 IFX=2THENZZ=2:ZC=225 
820 IFX=19THENZZ=1:ZC=97 
830 IFABS(DX)=2THENDX=DX/2 
840 Q=FNA(0)+DX :IFP EEK(Q)=ZCTHEN960 

:REM STRAIGHT HIT 
850 IFPEEK(Q+C*DY)=ZCTHENDY=-DY:GOT 

0960:REM CORNER HIT 
860 REM MISS PADDLE 
870 GOSUB70:GOSUB70 :POKEFNA(0) , 32:P 

OKEFNC(0),1 
880 SC(ZZ)=SC(ZZ)+1:SV=2:IFZZ=2THEN 

SV=1:REM UPDATE SCORE, LOS 
ER SERVES 

890 IFSC(ZZ)<>15THEN510:REM NEXT SE 
RVE 

900 FORJ=1T010 :P RINTSP$(ZZ) "WINNER! 
": GOSUB270 :PRI NTSP$(ZZ)B$ : 
G OSUB26 0: NEXTJ 

910 PRINT"{HOME}{l1 DOWN) PLAY -
AGAIN ?" 

920 A$="" : GETA$:IFA$= ""THEN920 
930 IFA$<>"Y"THENEND 
940 GOT0490:REM NEW GAME 
950 REM HI T PADDLE 
960 DX=-DX:GOSUB260:GOSUB70:REM SOU 

ND HIT AND MOVE 
970 IFFNR(9»4THENDX=2*DX:REM DOUBL 

EX-SPEED 
980 GOT0670 
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This program is an expansion ofa popular Atari, 3-D drawing program which first appeared in COMPUTE!. April,
1981, #11. Here, a number of new commands are added to the original (you don't need to have the earlier version to

use this one). Type it in and create some beautiful screen displays.

Ultracube: Supercube Revisited

David N. Benson

Auburn, IN

If there is one area in which Atari computers shine

above all others it is in the field of graphics. Star

Raiders is a good example of this. Another good

example of this is Steve Steinberg's Supercube

(COMPUTE!. April '81, #11), For'the newer readers
who missed it, Supercube enabled the user to make

three-dimensional drawings with the joystick. The

following program. Ultracube, also enables the

user to make three-dimensional drawings, but

many new commands have been added and some

minor improvements have been made along the way.

When the '"new and improved" version is run,

a menu appears explaining the commands that are

uses in the program. Skip this as the commands .

will be explained later. After the menu, the com

puter asks for a dimension for the cube. The larger

the number the larger the cube. For now use a

number between four and twelve. The computer

then asks for the color of the cube. This is two

numbers: the first is the hue and the second is the

luminance. A table of hue values can be found on

page fifty of the Atari Basic Reference Manual.

You are now ready to draw. A cursor of the

color you chose will appear on the upper left of the

screen and can be moved by the joystick. If you

push the joystick button a cube will appear. Notice

that if you let go of the button the cursor does not

return to the upper left of the screen, or draw an

erasing line as it does in Steve's program. However,

when the cursor moves into a cube the cursor

changes to the background color and back to the

cube color when it leaves the cube. So unless there

is very little contrast between the color of the cube

and the color of the background, the cursor should

always be seen.

All of this is fine and good, but eventually you

will want to change cube size, colors, correct a

mistake or see your creation full screen. If you

want to change the size of the cube, type "R" and

input the new dimension. To change the color of

the cube hit the C and input the new hue and

luminance values. Hitting the B will have the same

effect on the background. If you wish to clear the

screen, hit the W and all graphics shall be banished

from the screen. The size and color of the cube will

remain the same. If you just want to erase a portion

or a mistake in your creation, move the cursor to

the undesired part and hit E. The computer will

ask you for the size of the eraser. The eraser is a

square the size of the number inputted, that, when

moved by the joystick, will obliterate all trace of

anything that had the misfortune of being in its

path. The square is the color of the background; it

will not be seen. When finished with the eraser, hit

any key and you may begin drawing again. All of

this should bring many hours of pleasure. When

you eventually finish drawing, hit Q and your

masterpiece shall be displayed full-screen.

The magic of the commands is the OPEN

statement in line 50 which opens the keyboard for

input. The first number is the device code and may

be any number from one to five. The next number

tells what kind of operation is to be performed:

here, the four means input. The third number is

required but means absolutely nothing here. The

fourth character which must be enclosed in quota

tion marks tells what is being opened; K means

keyboard.

Working hand-in-hand with the OPEN state

ment is the GET statement in line 7-4. Whenever a

key is hit its ATASCII number is stored in the

variable at right. The device code at left may also

be any number from one to five but it must be the

same number used in the OPEN statement. The

next line 75 checks to see if the key pressed is one

of the command letters, in which case the computer

goes to subroutine 2000.

There are three memory locations used in this

program: 77. 752, and 764. The number stored in

location 77 increases by one every four seconds a

key is not pressed. Pressing a key will reset the

value to 0, but if the value reaches 128 the computer

goes into the random color switching that we all

know and love. Location 72 monitors the status of

the cursor: POKEing a one will turn the cursor off

and a zero back on again. Location 764 monitors

whether a key has been pressed; 255 means that no

key has been pressed and anything else means that
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This /lrogralll is all expallsioll of a /lO/JII!ar Alari, 3 -D drawing prograll/ which firsl a/l/leared ill COMPUTE!, A/lril, 
! 981, # II . Here. a 11IIII/ber of lIew COllllllallds arc added 10 Ihe original (you dOIl 'llIeed 10 have Ihe ear/ier versioll 10 

lise Ihis 0111') . 7) pe il ill alld crt'ale SOIlIl' bealllifu! saN' 1I displays. 

Ultracube: Supercube, Revisited 
David N. Benson 

Auburn, IN 

I f there is o ne area in which Alari computers shine 
above al l othe rs it is in the field of g raphics. Star 
Raiders is a good example of thi s. Another good 
example of this is Steve Ste inberg'S Supercube 
(COMPUTE!, April '8 1, # II ). For the newer readers 
who missed it, Supercube enabled t he user to make 
three-dimensional drawings with t.h c joyst ick. The 
following program , Ult.racube. also enables the 
user to make three-d imensional drawings, but 
many new cOlll lnancis have been added and some 
minor improvements have been made along the way. 

vVh en the "new and improved" version is run , 
a menu appears exp lainin g th e commands that arc 
uses in the program. Skip this as the commands. 
will be explai ned later. After the menu. the com­
puter asks for a dimension for the cube. The large r 
the number the larger the cube. For now lise a 
number between four and twelve. The computer 
then asks fo r the co lor of the cube. This is two 
numbers: the first is the hue and the second is the 
luminance. A table of hue va lues can be found o n 
page fift y of the Atari Basic Refe rence Manual. 

YOli are now read ), Lo d raw. A c u rsor of the 
color yo u chose wi ll appear on the upper left of the 
screen and can be moved by thejoys tick. If yo u 
pllsh the joysti ck bUllon a cube wi ll appear. Notice 
that ir yo u let go or the bUllon t.h e curso r docs not 
return to the upper le ft of the screen , or draw an 
e rasing line as it does in Steve's program. However, 
whe n the cursor 1l10VeS into a cube th e cursor 
changes to the bac kground color and back to the 
cube color when it leaves the cube. So un less there 
is very little contrast between the co lor of the cube 
and the color o f the backgro und. the cursor should 
alwa ys be seen. 

All of this is fin e and good , bu t eventually yo u 
will wanl to change cube size , colo rs, co n ·ecl .a 
mistake or see you r creat ion full screen. I I' you 
wanl to change the size of the cube, type "R" and 
input the ncw dimension. To chan 'e the color of 
the cllbe hit the C and inpu t the new hue and 
lUlllinance va lu es . Hilling the B will have the same 
effect on the background. I f you wish to clea r the 
screen. h it the Wand all graphics sha ll be banished 

from the screen. The size and colo r of the cube will 
re main the same. I r yo u just. wanllO e rase a purtion 
o r a mistake in your creation , move the cursor to 
the undesired pa rt and hit E. The compute r will 
as k you ror the size o f the e rase r. The erase r is a 
square th e size of th e numbe r inputled , that, whe n 
moved by the jo),stick, will ob litc ra te all trace o f 
anything that had the misfortune of being in its 
path . The square is the colo r of the background ; it 
will not be seen. When fini shed with the eraser , hit 
any key and yo u may begin drawing aga in . All o f 
this should bring many hours of pleasure . When 
you evenlLiall y fini sh drawing, hit Q and your 
masterpiece shall be displayed full-screen. 

The magic or the com mands is the O PEN 
sta tement in line 50 which opens the keyboard for 
input. The first. number is the device code and may 
be any number rrom one to five. T he next number 
tells what kind of opera tio n is to be performed ; 
here , the rour mcans input. The third number is 
required but mea ns absolutei)' nothing he re . The 
fourth characte r which must be enclosed in quota­
tion marks tells what is being opened; K means 
keyboard . 

Working hand-in-hand with the O PEN statc­
ment is the GET statement in lin e 74. Whe never a 
key is hit its ATASCI I number is stored in the 
va riable at right. The device codc at le ft may a lso 
be an y number from onc to five but it must be the 
same number used in the OPEN statement. The 
nex t line 75 checks to see if the key presscd is one 
of the command letters, in which case the computer 
goes to subroutine 2000. 

There are three memory loca ti ons used in this 
program: 77, 752. and 764. The number stored in 
location 77 increases by o ne every four seconds a 
key is not pressed. Pressing a key will reset the 
value to 0, but if the va lue reaches 128 the computer 
goes into the random color switch ing that we all 
kn ow and love. Locatio n 72 mon ito rs the status or 
the cu rsor: POKEing a o ne ",illlLirtl the curso r orf 
and a zero back on again. Locatio n 764 monitors 
whether a key has been pressed ; 255 means that no 
key has been pressed and anyth ing else means that 
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a key has been pressed.

Here is the line-by-line explanation:

8 Sets graphics mode to zero; sets the colors of

both the foreground and the background to

blue and turns off the cursor.

10-28 Prints menu; anything underlined should be

in inverse video.

30 Waits For user to hit a key to continue.

40 Clears character so that it will not appear later.

50 Goes into graphics mode 7; opens keyboard for

input.

55 Turns off cursor.

60 Asks user for cube size.

70 Asks user for cube color.

72 Clears screen (to create this character hit ESC

and hold CTRL and push CLEAR).

73-75 Checks if user entered a command.

73 Checks if a key has been pressed.

74 The ATASCII value is stored in R.

75 Checks to see if R is one of the command let

ters; if so, then it goes to subroutine 2000

which processes the command.

80 Checks to see if the joystick button has not been

pressed — in which case it goes first, to see

whether the cursor is in a space occupied by a

cube or the background, and then to move the

cursor; and second, to a subroutine that checks

if the joystick has been moved, and which way.

110 Clears the screen.

120 Resets location 77 to zero. If this location ever

reaches 128, the Atari goes into the random

color switching (see text).

130 If the joystick button has been pressed, control

passes into the cube drawing sequence.

140 (iocs to a subroutine that figures out if the

joystick lias been moved, and which way.

150 Updates x-y coordinates.

200-210 Makes sure that the new x-y coordinates

are not out of range.

400 Starts entire procedure over again.

500-520 This subroutine plots the cursor and sets

the color of the cursor.

500 The LOCATE statement stores the contents of

plot position X,V in L. This will be a number
from I to 4 equal to the color register. If this

number is 0 or a 4, the cursor is in the back

ground as opposed to being in a cube; the

color of the cursor will be the color of the cube.

510 Ifthe cursor is not in the background, then it

is in a cube; the color of the cursor will beset

to the color of the background.

520 This line plots the cursor on the screen.

600-630 This subroutine is called whenever the

color of the cube is changed.

600 If the luminance is below 4. then it is set to 10.

This is done so that the front face of the cube

is always the darkest.

610 This line calls the subroutine that updates the

color of the screen.

700-830 This subroutine draws the cube.

700 The TRAP statement will send control to line

80 if the cube goes off the screen.

710-740 These lines draw the first face of the cube.

750-780 These lines draw the second face of the

cube.

790-830 These lines draw the third face of the

cube.

1000-1180 This subroutine checks which way the

joystick has been moved. For more informa

tion on the numbers returned by the joystick,

see pages 59-60 in the Basic Reference Manual.

2000-2060 These lines process any commands

that have been entered by the user.

2000 This line clears the text window.

2010 Ibis line checks to see if the R has been

pressed - in which case, the computer asks for

the new cube size. The TRAP 2000 sends

control back to line 2000 to start the whole

procedure over again if the user enters illegal

input, and the TRAP 40000 resets the [RAP

statement.

2020 If the B has been pressed, the computer asks

for the new hue and luminance values for the

background color.

2030 If the C has been pressed, the computer asks

for the new color of the cube.

2040 If the Q has been pressed, the computer goes

into graphics mode 7+ 16 + 32. The 7 is self-

explanatory, the 16 means full-screen (no

text window), and the 32 keeps the screen

from going blank. The next instruction.

GOSUB 4100, resets the colors to the ones

the user chose instead of the default colors.

Line 3000 is an endless loop that prevents the

computer from going into graphics 0 and

wiping out all graphics.

2050 If the \V has been pressed, the computer

reenters graphics 7. which clears the screen

at the same time, surpresses the cursor, and

resets the colors.

2060 This is the eraser routine. After the user

inputs the size of the eraser, the computer

goes to subroutine 4000 which plots the

eraser on the screen.

3000 See line 2040 for explanation.

4000-4040 This subroutine plots the eraser on the

screen, moves it, and looks for the user to hit a

key to disengage it.

4000 This line plots the eraser on the screen and

goes to subroutine 1000 to see if the joystick

has moved.

4010-4020 See lines 200-2 10 for explanation.

4030 If a key has not been pressed, the procedure
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a key has been pressed. 

He re is the line-by- line ex planation : 

8 Sets g rap hics mode to ze ro ; sets the colo rs o f 
both the foreground a ndlhe background to 
blue a nd turns ofT the curso r. 

10-28 Prints menu ; anything underlin ed should be 
in in ve rse video. 

30 Waits for user to hit a key to continue. 
40 Clea rs characte r so that it will not appear later. 
50 Goes into g raphics mode 7; opens keyboard for 

input. 
55 T urns o fT cursor . 
60 Asks user for cu be size. 
70 Asks user for cube color. 
72 C lea rs screen (to crea te lhi s character hit ESC 

a nd hold CTRL and push CL EA R). 
73-75 C hecks if use r entered a command . 
73 C hecks if a key has been pressed. 
74 T he ATASC II va lue is stored in R. 
75 C hecks to see if R is one of the command le t­

te rs; if so, then il goes to sub routine 2000 
which processes the cOlTIlna nd . 

80 C hecks to see ifthcjoystick button has not been 
pressed - in which case it goes firsl lo see 
whether the cursor is in a space occupied by a 
cube or th e background , a nd then to move the 
curso r; and second , lO a subroutine that checks 
ifl hejo)'s lick has been moved, a nd whi ch way. 

110 C lea rs the screen. 
120 Resets location 77 to zero . If this location ever 

reaches 128, th e Alari goes in to the random 
colo r switching (see lex l). 

130 Iflhejoys li ck bUllon has been pressed , Lonlrol 
passes into the cube drawing sequence. 

140 Goes to a subroutine lha t figures o ul if the 
joystick has been moved. and wh ich way. 

150 Updates x-y coordinates. 
200-210 ~ f a kes sure lhatthe new x-y coo rdi nalcs 

a rc 11tH o ut or range. 
400 SlarlS entire procedure over aga in . 
500-520 This subro utine plots th e curso r and selS 

the colo r nf th e ClI rsor. 
500 T he LOCATE Sla leme nt SIOl'es th e conte nts o f 

plot position X,V in L. T his will be a number 
from I to ' I equal to the color register. I hh is 
numbe r is 0 o r a 4. the cursor is in the back­
g round as opposed 1.0 being in a cube; I he 
w lor of the cu rsor will be th e colo r of I he ClIbe. 

510 I f th e cu rsor is nCH in th e backgrou nd . th e n il 
is in a cube; the colo r of the cursor will be set 
10 th e co lo r of the baLkgrou nd . 

520 T hi s line p lms the curso r on th e screen. 
600-630 This subrouli ne is ca ll ed whcnevcr lhe 

color of th e cube is changed. 
600 If the luminance is below 4 , lhen it is selLO 10. 

This is done so thalthe front face o f the cube 

is a lways the darkesl. 
610 Th is line calls the subro uline Lh a l updates lhe 
colo r of the screen . 
700-830 This subroutine draws th e cubc. 
700 The T RA P SlaLemelll wil l send cO lll rol to line 

80 if the cube goes o ff the screen. 
710-740 T hese lines draw th e firsl fa ce ofLhe cube. 
750-780 These lines draw the second face of the 

cube. 
790-830 These lines draw th e third face of the 

cube. 
1000-1180 This subroutine checks which way the 

joys Lick has been moved. For more in forma­
Li on o n the numbers reLUrned by lhejoystiLk. 
see pages 59-60 in the Basi( R l'fi' fI' II (1' MOllllo!. 

2000-2060 T hese lines process an )' commands 
lhaL have been eillered b), the user. 

2000 T hi s line clears the Lex t window. 
2010 T his line checks to see if the R has bce n 

pressed - in whidl case, the com pUler asks fo r 
Lhe new cube size. The T RAP 2000 sends 
cUlllrol back LO line 2000 to Slan the who le 
procedure over again if the use r en te rs illegal 
inpu t. and th e T RA P 40000 rese LS th e T RAP 
sta tement. 

2020 IfLhe B has been pressed, the LompuLe r asks 
for the new hue and luminance va lues for th e 
baLkground co lor. 

2030 I f the C has been pressed. th e ulI li p ul e r asks 
for th e new color of I he cube. 

2040 I f th e Q has been pressed , the <:ompuLer goes 
in to g raphics mode 7 + 1 fi + 32. T he 7 is sci f­
ex planato r )" th e 16 means full -sL reen (no 
t.ext wi ndow). and th e 32 keeps th e sc reen 
from go ing b lank . T he neXI instrlluion. 
GOSUB 4 I 00, reselS th e colors to the ones 
lhe user chose instead of the d efillLil colo rs. 
Line 3000 is an endl ess loup lhal prevcnlS I he 
compu te r from going into g raphics 0 a nd 
wiping o ut a ll graphics. 

2050 I f the W has been pressed , the compuLer 
ree ille rs g raphics 7. which clears th e sc reen 
£I I t.he same t.ime . surpresscs th e curso r , <lnd 
resets the co lors. 

2060 T his is the eraser rouline . Afler I he II se r 
in pu ts the size of the e raser , t.he computer 
goes to subroutine 4000 wh ich plol s I he 
c raser o n th e screen . 

3000 See line 2040 {"o r ex plana tio ll . 
4000-4040 Th is subroutine p lolS the crase r o n lhe 

screen. Illo\·es it. and looks for the LI se I' to hit a 
key to disengage it. 

4000 Th is line plols th e e l"lSer on Ihe SLrecn a nd 
goes to subrolltin e 1000 I() see i f lhL'.ioystiLk 
h as moved. 

40 I 0-4020 See lines 200-2 1 0 for ex plana l io n. 
4030 Ifa key has not been pressed , th e procedure 
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BASIC A+

BASIC A+ will rate an A+ from any Atari user! Upward compatible

with Atari Basic, it adds statements and features that enhance the Atari

800's real power, flexibility, and ease of use: Superior I/O features

for business and other applications. Additional file manipulation

commands. Significant help in program development and debug.

Structured programming aids. And MORE! A partial list of the en

hancements of BASIC A+ includes:

RPUT/RGET (record I/O) BPUT/BGET (binary I/O) ERASE

PRINT USING SET TAB INPUT"..." DIR PROTECT RENAME

TRACE WHILE...ENDWHILE IF...ELSE...ENDIF

SUPERB PLAYER/MISSILE GRAPHICS

BASIC A+ requires a disk and 32K bytes of RAM. Since no cartridge is

used. BASIC A+ will take advantage of all the RAM (48K bytes) in a

maximum Atari 800 system (recommended) $80

OS/A+

Completely compatible with Atari's DOS (version 2). but with an

advanced, command-driven console processor. Simple, Flexible.

Powerful. With an easy-to-use BATCH capability. OS/A+ INCLUDES

all the following utilities (and more):

EASMD (Editor/ASseMbler/Debug) is our upgraded all-in-one
assembly language development package for the 6502 micropro

cessor. The editor— with such features as FIND and REPLACE —

can even edit BASIC A+ programs. The assembler can include

multiple source files in a single assembly.

DUPDSK and FORMAT create master orslave disks. Make sector by
sector copies of any 0S/A+ disk.

COPY a simple, single file copy utility.

All of this power is included in our OS/A+ package $80

For the utmost in capability and flexibility, our combination system

— BASIC A+ and OS/A+ — is available $150

SOFTWARE IN A CLASS BY ITSELF

AVAILABLE NOW THROUGH LOCAL DEALERS

Optimized Systems Software, Inc.

10379 Lansdale Ave., Cupertino, CA 95014,

(408) 446-3099

Fantasy for your ATARI

Ali B^bf
the forty thieves

By Sluan Smith

Guide your alter efio. All llaba. through the thieves' mountain

den in an attempt lo rescue [he beautiful princess, Treasure,

matfic. and great danger await you! One or more human players

can guide up to seventeen friendly characters through the many

rooms, hails, and caves. Some characters wander around

randomly, making each adventure a little different.

AM hABA AND THE KORTY THIEVES is written in high
resolution color graphics and includes music and sound effects.

Adventures can be saved to disk and resumed at a later time.

Requires 52 K.

On Diskette Only - $32.95

Graphics for your ATARI

CharacterMaqic
Bv Chris Hull *^

It's easy to create your own character sets and save them to

diskette or cassette with CHARACTER MAGIC. But this is not just

another character editor. CHARACTER MAGIC helps you use all the

character types that the Atari is capable of. including descending

characters (8 x 10 dots) and two types of five-color character

graphics not supported by Atari's Operating System Documenta

tion includes examples of display lists that let you use these "secret"

graphics modes. Requires 32K.

Cassette or Diskette - S29.95

FOR OUR COMPLETE LINE OF ATARI SOFTWARE

PLEASE WRITE FOR OUR CATALOG

ASK FOR QUALITY SOFTWARE products a! your favorite computer siore. II neces
sary you may order directly from us. MasterCard and Visa cardholders may place
orders oy calling us at (213) 344-6599. Or mail your check or bankcard number to the
address above. California residents add 6% sales lax. Shipping Charges: Within
North America orders must include S1.50for shipping and handling. Outside North
America the charge for airmail shipping and handling is $5.00. Pay in U.S. currency

SOFTW7IR6
6660 Reseda Blvd.. Suite 105, Reseda, Ca. 91335 (213; 3^-6599
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BASIC A+ 
BASIC A+ will rate an A+ from any Alari user! Upward compatible 
with Atari Basic, it adds statements and features that enhance the Atari 
800's real power, flexibility . and ease of use: Superior 110 features 
for business and other applications. Additional fi le manipulation 
commands . Significant help in program development and debug . 
Structured programming aids. And MORE! A partial list of the en­
hancements of BASIC A+ includes: 

RPUT/RGET (record I/O) BPUT/BGET (binary 110) ERASE 
PRINT USING SET TAB INPUT" ..... DlR PROTECT RENAME 
TRACE WHILE ... ENOWHILE IF ... ELSE ... ENDIF 

SUPERB PLAYER/MISSILE GRAPHICS 
BASIC A+ requi res a disk and 32K bytes of RAM . Since no cartridge is 
used, BASIC A+ will lake advanlage 01 all the RAM (4BK byles) in a 
maximum Atari 800 system (recommended) ... S80 

OS/A+ 
Completely compatible with Atari's DOS (version 2), but with an 
advanced, command-driven console processor. Simple. Flexible . 
Powerful. With an easy-to-use BATCH capability. OS/A+ INCLUDES 
alilhe following ulililies (and more): 

EASMO (Edilor/ASseMbleriOebug) is our upgraded all·in·one 
assembly language development package for the 6502 micropro­
cessor. The editor - with such featu res as FINO and REPLACE­
can even edit BASIC A+ programs. The assembler can include 
multiple source files in a single assembly. 
OUPDSK and FORMAT create master or slave disks . Make sector by 
sector copies of any OS/A+ disk. 
COpy a simple, single file copy utility. 

All of this power is included in our OS/A+ package . .. S80 

For the utmost in capability and flexibility , our combination system 
- BASIC A+ and Os/A+ - is available . . . . ........ . .. . . 5t50 

SOFTWARE IN A CLASS BY ITSELF 
AVAILABLE NOW THROUGH LOCAL DEALERS 

Optimized Systems Software. Inc. 
10379 Lansdale Ave .. Cupertino. CA 95014. 
(408) 446·3099 

Fantasy for your AlARI 

Ali 13aba 
a~~ tHe fort'1 tHieves 

By Stuarl Smilh 

Guide your alter eJ!o. Ali Ilab."l . throu/ol,h the thieves' mou nlain 
den in i\n i\lIempl 10 resc ue Ihe beautiru l princess. Treasure, 
maJ!k. and greal dan/ol,er aw."lil you! One or morc human players 
ca n J!uide up to scventeen rriendly characters throu~h thc many 
rooms. halls. and caves. Some characters wande r arou nd 
randoml}'. making each adventure a lillie differenl. 

ALI BABA AND THE FORTY THIEVES is wrillen in high 
resolution color graphics and includes music and sound erfects. 
Advcntures ca n be saved 10 disk and resumed al a la ler lime. 
Re(IUires 32K. 

On Diskelle Only - $32.9.'5 

Graphics for your AlARI 
Character Magic 

Bv Chris Hull 

II's easy to creote your own character sets and save them to 
diskeHe or casseHe with CHARACTER MAGIC. But this is not just 
another character editor. CHARACTER MAGIC helps you use aU the 
charocler types thai the Alan is cajXlble of. including descending 
characters (8 x 10 dots) and two types c:J frve-colol' character 
graphics not supported by Alari·s Operating System Documenta­
lion Includes examples of display lists that let you use these "secret" 
graphics modes. Requires 32K. 

Cassette or DiskeHe - $29.95 

FOR OUR COMPLETE LINE OF ATARI SOFTWARE 
PlEASE WRITE FOR OUR CATALOG 

ASK FOR QUALITY SOFTWARE products at your favorite computer stofe. !fneces· 
sary you may order directly from us. MasterCard and Visa cardholders may place 
orders by calling us at (213) 344-6599. Or mail your check or bankcard number to the 
address above. California residenls add 6% sales lax. Shipping Chalges: Within 
North America orders must include $1 .50 for shipping and handling . Outside North 
America Ihe charge for airmail shipping and handling is SS.OO. Pay in U.S. currency. 
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is done over again.

4040 If a key lias been pressed, ii is then cleared

along with the text window.

4100-4140 This subroutine updates the colors oi

the cube and background.

The Bug That Got Away

The variable K is used to represent two different

things in Ultracube: the luminance value oi i he

background, and the size of the eraser. So, i( the

user uses the eraser and then changes the color of

the cube, the color of the background will change.

The solution to (his problem is to change the vari

able E to ERASER in lines 2060 and 4000. The

author apologizes for this inconvenience.

The Cube, The Whole Cube, And Nothing But

The Cube

For the most part, whenever the joystick button is

pressed, a cube will appear. I lowever, there are

exceptions, such as when part of the cube runs off

the screen and leaves only two faces completed,

and the third Lo the viewer's imagination. This is

due to the TRAP 80 in line 700 which sends control

to line SO if an error occurs, [f the TRAP 80 state

ment was not there and an error occurred, the

program would come to a grinding halt and a

beautiful ERROR 3 (value error) or ERROR Ml

(cursor out of range) would appear at the bottom

of the screen. To see a full cube everytimc. make

the following changes:

Change 700 TRAP 745

Add 745 TRAP 790

Change 810 TRAP 820:PLOT X + SQ + I,Y-I:

DRAWTO X + SQ + I,Y + SQ-I + 1 :TRAP 40000

I hope that you have enjoyed this program as

much as I have enjoyed improving it. However,

there were some things that I would have liked to

have added but couldn't, because of lack of" exper

tise. An eraser that tan be seen would be nice and

so would a machine language subroutine lo help

speed up the joystick. Any help that anyone could

give would be appreciated.

8 GRAPHICS Q:SETCGLOR 2,S,8:StTCQL0R 4,8

■0=POKE 752,1

IS POSITION ie,B*PRIKT "1 ULTRA CUBE MEN
U ("-POSITION 5,3=PRINT 1![JOYSTICK 1'^POS
ITIGN 7;4 = PRIHT "JOYSTICK^

12 POSITION 17,4:PRIMT "USE TO MGUE CURS
OR"'POSITION 7j5'PRINT "BUTTON = USh iO
DRAW CUBE"'POSITION 5;8
14 PRINT MKEYBGARO IMPOSITION 7,9=PRINT

"<B> (BACKGROUND COLOR! INPUT HUfc."'-P0SI
TIOH 1M0=PRINT liAHO LIHINANCP

16 POSITION 25,18 = PRIK1 lli0 CHANGE COL-"

■POSITION 11>11-PRIM! "OR OF BACKGROUND"

=POSITION 7,12:FRINT "<C> ICUBE COLO!"

IS POSITION 20/12*PRIHT !i!Ri INPUT HUE A

ND LU-"1POSITION 1M3*PRIHT "MANINCE TO

CHANGE CUBE COLOK":POSITION ?A4

28 PRINT "<E> -ERASE: INPUT SIZE OF ERAS

ERi!j POSITION 11j15=PRIH1 "TO hRASL UNutS

IREu PORTIONS":POSITION 7.16

22 PRINT 1!<R> PREDEFINE! INPUT NEW DIMEN

SION":POSITION Hil?:PRlHT "TO CHANGE SI
ZE OF CUBEi;^ PCS I i ION 7/18

24 PRINT "<Q> iQUITi WhEN PRESSED CkEATI

OPPOSITION 11,IMPRINT 'HULL BE SEEN F

ILL SCRhhH" :POSITION 7/20
26 PRINT "<W> \UlrE OUT! USE TO ERASE EH

-H:PGSITIQN 11.21:PRINT "TIRE SCREEN"=PQ

SITIOH 8>23:PRINT "HIT ^^Y KEY";

28 POSITION 20,23'PRINT HT0 COHTIHUE11;-P
OKE 764,255

38 IF PEEKC764)=255 THEN 30

46 POKE 764 .-25j

50 GRAPHICS 7'QPEN #1,4*0*"K"

■j.j rUKh (jcj x

68 LET R=S2 = G0SUB 2300

78 LET R=b7:QJSUB 28SB

72 PRINT i(0XhHK>"_

73 IF PEEKC764>=255 THEN 80

74 GET #1,R

75 IF R=82 OR R=6fi OR R=67 OR R=81 OR fc

87 OR R=69 ThEH GOSUB 2088

§9 IF STRIG:::0X>@ THEN GOSUB 580:Q3TO 14

a

110 PRINT B<CLBflR>"

129 Fi^E 77.. @

138 IF STRIG(S)=8 THEN GOSUB 76@

148 GOSUB 1088

158 :v=X+XOIF;Y=Y+YDIF

286 LET X=X+<X<8MX>159)

218 LET Y=Y+(Y<8MV>96)

4y@ GO i 0 73
cm LOCATE X,Y,L:LET Li=L- IF L=8 OR L=4

TJ€H LET L=1 = GOTO 528

510 LET L=4

528 COLUK L:PLOt X,Y:FOR 1=1 i0 5:tCKl I

■COLOR Li:PLOT X*Y:RETURN
688 IF B<4 THEN B=19

618 GOSUB 4188

628 IF X<i6 THEN 128

638 RETURN

788 TRAP 745

718 COLOR 1

728 FOR 1=9 TO SQ
738 PLOT XiY+I=ORftWTQ X+SQ.Y+I

748 HEX] I

745 TRhF ?ot
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is don e o vc r aga in . 
4040 If a key has bee n pressed. il is Ihe n deared 

along w il h th e tex t window, 
4100-4 140 T hi s subroulin e updales Ihe co lors o f 

the cube a nd backgroulld. 

The Bug That Got Away 
The \'a riabl e E is used 10 re prescnl Iwo diffe renl 
thin gs ill Itrac ube: th e IUllli ll an ce \'a ilic orlhe 
background . and I he size of I he e rasc r. So. if I hc 
lI sc r lIses th e c rase r and th e n changes th e color of 
th e cube . the color of the bac kground will change. 
T he solution to this problem is (0 change th e vari­
able E lO ERASER in lincs i!O(iO alld ~OO(). The 
author apoJog'izcs for this inco ll ve lli e nce. 

The Cube, The Whole Cube, And Nothing But 
The Cube 
For th e moSt part , wh c Jl e \'c r I he joysti ck butto ll is 
pressed. a cube ,,-ill ap pea r. Il owc\'c r . th e re a re 
exceplions, sli ch ;:15 wh en part of th e cube rLiIlS ofT 
th e screen and leaves on I)' two fa ces comple ted. 
a nd the third to th e vie ','e r's imaginatio n , This is 
riu e LO Ihc TRAP SO in line 700 which sends mnlrol 
to line SO ir an e rror OC(l lrs. If the T RA I' 80 slal e­
ment was no t th e re and an e rror occurred , th e 
program wou ld cO lli e to a g rindin g halt and a 
beauli ful ERROR 3 (\'al ue e rror) or ERROR 14 I 
(w l'sor oul or ran ge) wo uld appcar al I he bo tt o m 
or th e scrccn. To see a fu ll cube Cvcl' )' lime . make 
the foll owing cha ll ges: 

Change 700 TRAP 745 
Add 745 TRAP 790 
Change 8 10 TRAP 820: PLOT X +SQ+ I,Y-I: 

DRAWTO X+SQ+ I,Y+SQ-I + I:TRAP 40000 

I hope thal yo u h,I\'e enjo yed this progralll as 
mLi ch as I have e njoyed improving it. However. 
Ihe rc we re some Ihi ngs Ihal I wo uld ha\'e liked [0 

havc added bUI cou ldn 't. bcca usc of lack o f cx pe r· 
ti se, An erase r that ca n be seen \\'otdd be nice and 
so would a machine lang ua ge subroutin e to help 
speed up Ihe joyslick. An y help Ihal an yone cou ld 
give wo uld be appreciatcd. 

8 GF:APHIC:; (1 : SnCOLOR 2 .. g ., 0: ~;ETCOLOR 4 .. B 
.' 0 : POKE 752., 1 
10 PO~3 IT Iot'l 11<1 .. 11 : F'F: un " I UL TF.:A CUBE t'1EH 
U 1" :PCr.3ITIOH 5 .. 3:F'RIHT "1 ~iO\,~;TICf<I": F'OS 
IT IOH 7 , 4 : PF:HH "JO"!:3TI CK: " 
12 Posnml i7 .. 4:F'RUIT "ij3E TO nOUE CUR~; 
OR" : F'OSITIOH 7 .. 5:PRl'F "BUTTOH : lJ'3E TO 
mAl,j CUBE ": P(l~3 IT iCtti ~' ., 8 

14 PF:HlT "IKE\"BOA~:DI " : PO~:; ITIOH 7., 9:PRun 
"<E:> I E~CKGROUt'iD COLOR i HiPUT HUE": F"0~:;I 

TIm·i l1,ll) :PRHH "AHD LL.11HiAriCE'; 

16 Pcr~;ITIC;f·~ 25 J 10 : PRHH li TO CHAt·~C;E COL- II 
: F,j~:;I Tlm'l i L i 1: PRHH "O~: (;F E:ACi:::'~F:OUt';D " 
: Ffl::;I TIOr'~ 7 .. 12 : PF~Hrr Ii <C> ICUBE COLOl!! 
1:3 PO~,; IT![ttl 2(1, 12 :PRitlT "I Ri Itil" ijT HUE A 
t·[; LU- H

: PO::; I T I ot·~ 11 .. 13: PR I t·n II rt~H I ~F~. t: TO 
(:H"At'~GE :::UBE CC:LOF~i1 : PO':; ITIOt·~ 7) 14 

:::',,1 PF:UH "<E> ! ERA'::E! Itil"UT ~,; IZE OF E~:A~; 
ER 11 : POS I T I Ot·~ 11" 15 : PF.: I t·n ;; TO E~~A:::E Ur'~DE ::; 
IRED PORT I Dt·j::;11 : F':~:;! Tlm·~ 7,. 16 
22 PRim ;'< R> ! REDEFItlE i HlF'UT t·Et·l DH1EH 
SIOt·~iI : F'C6ITlm,~ 11: 17 :PRHH liTO C:H~~~ ~:;E ~:;I 

ZE OF CUEP: Ff:SlTiOr4 7 .. 18 
24 PF~H~T ii{Q) ! GU IT i t,iHEH F'PE'::::;ECI CF.:EATI 
OW : PG~3IT lOti 1 L 19: PRHiT "t;ILL E:E '3ml F 
LtL ::;C~~EEt·jll :POS1TION 7,.2~i 
26 PF~H~T H<W) I WIPE Cil_~T t lJ:'-E TO ERASE Et~ 
_ II : PO::;I Tlor· ~ 11 ., 21 : PR.! ~n " 1I~:E ::;CF~EEt~1 1 :PD 
:;ITIDt·i :::.1 23 : PRINT Il HIT Al'N KEY II ; 

28 F'C;::;I TI Dt,~ 2[1 .. 23:PR!t·n !I TO COt·nIr4IjE 'i j :F' 
OKE 764 , 255 
30 IF F'EEK( 764 )=255 THEN 30 
40 POKE 764 J 255 
5~1 GRAPHICS 7 : 0PEt·~ #1 /4 .,~]~ lIKIf 
55 F.'OfT 752 .. 1 
60 LET F.:=f:2: GOSUB 2000 
7fl LET R=67; GO~;UE: 2;300 
72 PF~ H4T \I {CLEA~~} Ii 

73 IF PEEK( 764 )=255 1HEN 80 
74 G~T #L R 
75 IF F:=:32 OR P=66 OR R=67 OR R=81 O~: R= 
87 OR R=69 THEtl CCl:3liE: 2000 
80 IF ST~: IC;< O )<>fl THH·i malE: 5fll1 :GOTCt 14 
(1 
11£1 PRI m "{CLEAR}" 
1~1 F1](E 77 .. 1) 
13fl IF ::;T~: IG(.3 )=O THa l GO::;UE' 7(if! 
1*1 GO:,;LiE: 10fn) 
15f1 ::<=>{+::<DIF : \'='i+YD IF 
~U:::1 LET ::,~=>::+(>~< [1 )-(>D'159 ) 
21f1 LET ",J=Y+( 'y,(f1)- ( Y>95 ) 
40(1 ::;010 73 
50fl LC(:ATE >:: , \'., L LET Li=L: IF L=0 DR L=4 
TI.fJi LET L=1: GOiO 520 
51(1 LET L=4 
5::''£1 CGLOP L:PLOT >(,'i: FO~: 1=1 TO 5:tE::T I 
: CDLOF.: L1: PLOT >~, \': RETU~'t; 
600 IF 8<4 THEtl 8=if1 
610 GCt,;UE: 41(1.3 
62[1 IF ::« 10 THE~j 120 
63[1 F:ET UFti 
700 TRAP 745 
7W eCtOR 1 
720 FOR I =0 TO SG! 
73£1 PLOT >( .. Y+ i : DRAmO ::< +~,::) .. \'+ I 
74£1 HE)~T I 
745 TRAP 79[1 



756 COLOR 2

768 FOR I=i TO IKK3*SQV5

778 PLOT X+LY-I-ORAWTO X+I+SQ.-Y-I
788 NtXT I
790 COLOR 3

biy iKPh' £28 "PLOT K+SQ+I.-Y-I :DRftl'fTO K+SQ

+IiY+SQ-I+I:TRftP 4yyyO

820 NEXT I

830 RETURN

1000 LET J--i:-lm=STICK^9)-KDIF=iJ:VDIF=e

1166 IF IWT=15 THEN RETURN

1110 IF UH3T=14 THEN YDIF=-1:RETURN

1120 IF UfiHAT=13 THEN YDIF=I:RETURN

1136 IF WHAT=ii THEN KDIF=-i-RETURN

1146 IF wHAT=i8 THEN KOIF=-i:YDIF=-1:RET

URN

1150 IF HHAT=9 THEN YOIF=1:XDIF=-1:RETUR
N

1160 IF wmT=? THEN XD!F=1 = RETURN

1178 IF WHAT=6 THEN YDIF=-1:XOIF=M3ETUR
N

1180 IF UHAT=5 THEN XDIF=1 =YDIF=1 = RETURN

2009 PRINT 1!{CLEAR>" 'PRINT

2uiG IF R=82 THtN PRINT "ENTER NEU DliiEH
SIGN FOR OJBE'\; =TRttP 2960= INPUT SQ:TRAF

48000:RtTURN

2820 IF R=6S THEN PRINT "INPUT BrCKGOUND

COLOR. LSJT1.1!;= TRAP 2808ittPUT D,E = TRAP
46006 ■ SEi COLOR 4;D,t;KETUKN

2030 IF R=S7 THEN PRINT "INPUT NEH COLOR

FOR CUBE"; ^TRhP 2S88-WUT A.B^TRAP 40y

80 ■■ GOSUB 60O: RETURN

2040 IF R=81 THEN GRAPhilCS 7+16+32:GOSUB

4100:GOTO 3900

2050 IF R=87 THEN GRAPHICS 7"POKE 752.1 =

GOSUB 41S0-RETURN

2860 IF R=69 THEN PRINT "INPUT SIZE OF E
RASE*'1, ^TRAh' 2890= INPUT ER-TRAP 4Qy0y = PO

KE 7b4,255^0SUB 40yy = RETURN

3S08 GOTO 3980

40yy COLOR 4:F0R P=0 TO ER-1:FOR Pi=0 TO

ER-i=PLOT K+P/f'+Pl^NEXT PI = NEXT P:GOSUB
1000

4810 LET ^=X+XDIF = LET X=X+(X<u::-(X>159)

4820 LET 'i-Y+YDIF:LET Y=Y+<Y<0MY>88)

4030 IF PEEKC7b4)=255 THEN GOTO 4880

4840 FW.E 764/255 = PRINT "0XErR>"= RETURN

4100 SETCGLOR I.A.B

4110 SETCDLOR 2;ft,B-2

4120 SETCOLOR 0;R,B-4

4130 SETCOLOR 4,D,E

4140 RETURN

MICROWORLD. an adventure within your computer, is available

on the ATARI and the TRS-80. You are transformed -nto an

electroid. and must explore the circuits of your computer Over 80

locations and many original problems exist within the maze of

transformers and transistors We dare you to explore the maze of

bit cells! Each version of Microworld explores the workings of its

respective computer. Atari or TRS-80. Microworld comes with a

booklet defining terms and describing the function of the mystify

ing inner workings of home computers. Come face to face with a

staticon1 Explore the Microworld1

SATISFACTION GUARANTEED!

If for any reaso'n you are not satisfied with our products, return

your order w.thin 14 days for a prompt and cheerful refund.

ORDERING INFORMATION

Orders are processed within five working days. Shipping and

handling charge of S1.00 will be added to all orders within the U.S.

and Canada. Overseas orders please add S3.00 for air post.

Atari Microworld Atari 400 and 800

32K Cassette S19.95

Atari 400 and 800

32K Diskette S22.95
TRS-80 Microwrold TRS-80 Model I and Model III

Level II 16K Cassette S19.95

TRS-80 Model ! and Model III

Level II32K Diskette S22.95

MICROWORLD

SHIPPING

CASSETTE DISKETTE

EXP DATE

MED SYSTEMS SOFTWARE

PO. Box 2674. Chapel Hill. NC 27514

1-800-334-5470

75[1 COLOP 2 
7611 FDF~ 1=1 TO t·H( 3::;~::;t;: ),/5 
77[1 PLOT :~+ I .' \'- ; DF.:A~,nO ::<+ I +~:O ., \'- I 
78£1 tlEn I 
79[1 CC:LO~: :3 

+ I J "I' +S9- 1+1 : TPAP 4~1~1~}) 
82f:1 t'~E:'::T I 
8311 t::~ETUF:~'~ 
10(1(1 LET i.{~AT<;TI'::K< ;) ;« [' IF=>}' 'i [!IF=e 
11(10 IF l'lHAT=15 THEH FETUFN 
1110 IF l'lHAT=14 THEH YDIf=-l ' PETUF:ti 
1120 ! F l,lHAT = 13 THEH ':'D I F = 1 ,F:ET UPH 
ln~l IF lH;T=11 THEH i(DIF=- l ' F:ETUF:ti 
114~1 IF ~'lH:.:4T=ie THEt·~ >::DIF=-l: 'lD1F=- i: RET 
i.f:tl 
115~1 IF l'lHAT=9 THEH 'y'DI F=l 'imIF=-1 ' RETUF: 
rl 
1160 IF i,lHAT=7 THEH i(DIF=1 : F.:ETUF.:r·4 
117a IF i'lHAT=6 THEt·~ \'DIF=-l :::'IiIF=1 : PETU~~ 
H 
m:o IF i,lHAT=5 THEti i(OIF=l :'y'DIF=l : F.~ETU~J~ 

~'000 PRJ tn "{CLEAP} H 'FimH 
2010 IF F.:=82 THEti F'F:HH "EtHER t·Bl DItiEti 
:;Iotl FClF: CUBE" .;' TF~AF' 2000 , ItiPUT ::;[I'TPAP 
4(1(100 ' F:ETUP~i 
~'021C1 IF F.:=66 THEH PF:ItH "mF'UT 8ACKGClUHD 

o:tLOP.. UJ1. H; ,TF:AP 2000, HiPUT D .. E ' TF:AP 
40(1(10 'SETCOLCF.: 4, D, E ' FHUPtl 
~'I)31C1 IF P=67 THEH PF: nIT "HiPUT riHl COLOF: 

FOR CU8E ".;' TF:AP 2(1;)0, HiPUT A, 8 ' TF.:AP 4(10 
00, GCt3U8 6~10' RETUF.:ti 
~'040 IF F.:=8i TI-H1 '~F:APHIC ::; 7+16+32 ' GO::;UB 

41l1(1: GOTO 30011 
£.'05~3 IF P:::87 THEt·~ GF:APH I C:; 7: POKE 752 ., 1 : 
GO::;UE: 4 W0 ' PETUF.:ri 
2061C1 IF F.:=69 THEH F'F: It iT "mF'UT SIZE OF E 
f\'i6EI?" , 'TPAF' ~'0f1\:1 ' HIPUT EF: TF:AP *j(10)3 ' F'CI 
KE 764) 255 : GO~;UE: 4~3t1e : ~:ETUF~t· ~ 
»-1(1 GOTO 30~10 

4[K10 COLOF: 4, FOF.: P=0 TO EF:-l' FOR F' 1 =0 TO 
ER- l : PLOT :'\+F' , \ '+P l 'tE":T F'1 ' t·JE::(T F" GO::;U8 
W~l~l 

4010 LET >':=i':+i':DiF ' LET :":=:'<+0:<0 )-0':>159) 
4020 LET 'l="/+\'O!F' LET \'=\'+( \\0 )- ( '-1>80) 
4030 IF F'EH:< 764 )=255 THEti GOTO 4000 
4[140 F'OKE 764,255 ' F'RIm "{CLEAR}": RETUFll 

4WIC1 ~nCOLOF.: 1, A, 8 
411(1 SETCOLOR 2, A,8-2 
4120 SETCOLOF: 0, A, 8-4 
413(1 SETCOLOF: 4, D., E 
4140 F.:ETUR~l 
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Inability to communicate means isolation from

people and experiences which otherwise would

help a person develop intellectually, socially, per

sonally, and vocationally. Most nonverbal people

without motor-impairment can communicate

through handwritten or typewritten messages, or

by finger spelling and hand signs. Those with some

motor skills can typically communicate by pointing

at letters or symbols until a word or concept is

understood by the person with whom communica

tion is desired. The letters or symbols are generally

arranged on a communications board, and pointing

can be achieved by the hand or other part of the

body, by a mouth-stick or similar device held in the

mouth, or by using a flashlight or pointer attached

to the user's head.

Besides being a time consuming means of

communication, the use of a communications

board also requires concentration by both the

sender and receiver in order to remember the

previous letters and symbols indicated in the mes

sage, since no record is automatically kept of the

message unless the receiver writes it down as it is

formed. These communications boards can be

expensive and are not easily modified for individual

needs. This is a natural area in which to use a

microcomputer since menus of words, statements,

or characters can be user-determined and placed

in an arrangement determined by individual pref

erence or frequency of use. Also, alternative input

devices can be used to take advantage of whatever .

motor skills the person has. For example, eye-

switches, sip-and-puff switches, tongue-switches,

cheek-switches, and light sensors can all be similarly

connected through the input port of a

microcomputer.

The Delmarva Computer Club has developed

a communications program for the PET/CBM

computer that uses both the keyboard and an

alternative input device. The device is a light sensor

that can be interfaced to the PET's parallel user

port with items purchased from a local electronics

store. This allows someone with limited motor

control, such as someone with cerebral palsy, to

move some part of his/her body over the sensor,

which creates a shadow on the sensor. This shadow

changes the voltage input to the computer, thus

signaling a response which the computer will inter

pret just as if someone had hit the computer's

keyboard.

The Figure shows the current words and

characters list used in our program. Note that the

characters list includes the alphabet, so that words

can be formed even though they do not appear in

the words list. Also note that a message has been

formed and placed in reverse-field within the

bottom four lines of the screen. The computer

scans the menu by reverse-fielding or highlighting

each column for a period of time determined by

the user's initial response time. When an input

signal is received on either the keyboard or an

alternative device attached to the user port, the

computer scans the choices within the current

column being highlighted. An input received when

a word or character of that column is highlighted

causes that word or character to become part of the

message being formed at the bottom of the screen.

Three other options besides the selection

option are implemented in this current version of

the program: one is used to erase the last entry in

the message formed at the bottom of the screen; a

second one is used to switch between the words list

and the characters list so that time isn't wasted

waiting for the computer to reach the desired part

of the menu by the normal scanning sequence; and

a third one is used to interactively increase or de

crease the response time in which a selection can

be made.

Developing An Individual Program

Certainly we could just publish this communica

tions program and tell how to use it. But, because

each potential user of the program has individual

needs and requirements for communication, we

feel that a single program could not have enough

flexibility for widespread use. We will be exploring

in a sequence of related articles how such a com

puter communications program can be developed.

We've identified five fundamental areas in this

communications program:

1) How to pick a words list, statements list,

and/or characters list, from which selections

will be made to allow the level of communica

tion desired. Also, how to place this list or lists

on the computer's screen.

2) How to indicate which element of the list is

selected, including consideration of flexible

response times.

3) How to pick an alternative method of input,

either using the keyboard differently, or

selecting a device to match the motor skills of
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I nability to communica te means isolatio n from 
people and ex pe riences which othe rwise would 
help a person develop inte llectually, socially, pe r­
sonally, and vocationall y. Most nonverbal people 
without mOlor -inlpairnlent can COITIITIunicate 
through handwritte n or typewritten messages, or 
by fin ger spelling and hand signs. Those with some 
motor skills can typica ll y communicate by pointing 
at letters or symbols until a word o r concept is 
understood by the pe rson with whom communica­
tion is d esired . The lellers or symbo ls are gene rall y 
a rra nged o n a c07mnun;calions boaHi, and pointing 
can be achieved by the hand or o ther pa rt o f the 
body, by a mouth-stick or similar device held in the 
mouth , o r by using a fl ashlight or pointe r attached 
to the user's head. 

Besides being a time consuming means o f 
cOllll11unicalio n, the use of a communicatio ns 
board also requires concentration by both the 
sender and receiver in order to re ille nlber the 
p revious lellers a nd symbols indicated in the mes­
sage, since no record is automatica lly kept of the 
message unless the receive r wriles it down as it is 
form ed. These communications boards can be 
ex pensive a nd are not easil y modified for ind ividual 
need s. This is a natural a rea in which to use a 
microcomputer since me nus of wo rds, stalenle nlS, 
or characters can be use r-d etermined and placed 
in an arrangement determined by individual pref­
erence or frequency of use. Also, a lternative input 
d ev ices can be used to take ad vantage o f whatever 
motor ski lls the person has. For example, eye­
switches, sip-and-puff switches, tongue-switches, 
cheek-switches, a nd light sensors can all be similarly 
connec ted through the input po rt o f a 
m iCr OC0l11 pli tel'. 

The Delma rva Computer Clu b has developed 
a communications progra m for the PET/CBM 
computer that uses both the keyboard and an 
alternative input dev ice. T he d evice is a li ght sensor 
that can be interfaced to the PET's para llel user 
port with items purchased fro m a loca l electroni cs 
store. T his allows someone with limited motor 
control, such as someone with ce rebral palsy, to 

move some pa rt of his/her body over the sensor , 
whic h creates a shadow o n the senso r. This shadow 
changes the voltage inpu t to the computer , thus 
signaling a response which the computer will inte r­
pre tjust as if someone had hit the compute r's 
keyboard. 

The Figure shows the current words a nd 
characters list used in our program. Note that the 
characte rs list includes the alphabet, so that words 
can be formed even though they do not a ppea r in 
the wo rds list. Also note that a message has been 
formed and placed in reverse-field within the 
bOllom four lines of the screen. T he compute r 
scans the menu by reverse-fielding or high lighting 
each column fo r a period of time dete rmined by 
the user's initial response time . Whe n a n input 
signal is received on either the keyboard o r an 
alternative d evice allached to the use r port, the 
computer scans the choices within the current 
column being highlighted. An input rece ived when 
a wo rd or character o f that column is high lighted 
causes that word or character to become part of the 
message being formed at the bottom o f the screen. 

T h ree other options besides the selecti on 
option are im ple mented in this curren t version of 
the program: o ne is used to erase the last entry in 
the message fo rmed at the bottom of the screen; a 
second one is used to switch between the words list 
and the cha racters list so that time isn' t wasted 
wa iting for the compute r to reach the des ired part 
of the menu by the normal scanning sequence; and 
a third one is used to interactivel y increase or de­
crease the response time in which a selection can 
be made. 

Developing An Individual Program 
Certainly we could just publish this communica­
tions program a nd tell how to use it. Bu t, because 
each potential use r of the program has ind ividua l 
needs and requirements for c0l11lllunication, we 
feel that a single program could not have enough 
fl exibili ty for widespread use. We will be exploring 
in a seque nce o f related articles how such a com­
pute r communications program can be developed. 
We've identified fi ve fundamental areas in this 
communlca llo ns progranl : 

1) How to pick a words list, statements list, 
a ndlo r cha racte rs list, from which se lections 
wi ll be made to allow the level of communica­
tion d es ired. Also, how to place this list or lists 
o n lhe cOlnpute r's screen. 

2) How to indicate which element of the list is 
selected , including conside ration of flex ible 
response times. 
3) How to pick an alternati ve method of input, 
eithe r usin g the keyboa rd differentl y, or 
selecting a d evice to match the motor skills of 


