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PET

ow you can add high

resolution graphics

to your Commodore PET

computer. The MTU

K-1008-6 GRAPHIC INTERFACE

can be used with either old, new,

or business PET computers. It is

simple to use, and fits inside the

PET for protection.

The GRAPHIC INTERFACE gives you easy con

trol over each dot in a matrix which is 320 wide by

200 high for a total of 64,000 dots. Because each

dot can be controlled, either graphic Images, text

lines, or any mixture of the two can be displayed.

Since each dot is controlled from software you can

even design your own special character font or graphic

image set (logic, chemical, architectural).

INTERFACE TO ALL PETS - With separate connector boards

for each style PET (K-1007-2 for OLD PETS, K-1007-3 for NEW).

The K-1008-6 can be used with either.

THREE TYPES OF VIDEO - You can select either normal PET

video, graphic video, or the COMBINED image of both video sig

nals simultaneously!

8K RAM MEMORY EXPANSION - The graphic matrix requires 8K

RAM which is supplied onboard. This rnqmory can be used for

program or data storage when not being used for graphics (or see

your program in binary on the display!).

FLEXIBLY ADDRESSED ROM SOCKETS - Five ROM sockets are included

on the board. They can be set at the same or different addresses, with you

controlling which sockets are enabled at any time through software control.

You also choose the sockets to be enabled when the PET is turned on.

EXTERNAL EXPANSION - This board also creates the KIM memory expansion

bus supported by al) MTU products. This allows insertion into our K-1005-P

card file for expansion up to 4 other boards outside the PET case.

LIGHT PEN - The board has been designed to work with an optional light

pen which MTU will be announcing soon.

SOFTWARE INTERFACED TO BASIC - MTU also has available machine lan

guage software to allow you to plot points, draw lines, and display char

acters at high speed.

Call or write for our full line catalog of products.

MICRO TECHNOLOGY UNLIMITED

P.O. Box 12106

2806 Hillsborough Street

Raleigh, N.C. 27605
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Professional Business Software
For The Commodore 32K Microcomputer System

With 2040 Dual Drive Disk & 2022 Tractor Feed Printer

General Ledger Accounts Payable Accounts Receivable Payroll

Holds Up To 300 Accounts.

Accepts Up To 3000

Transactions Per Month.

Cash Disbursements Journal,

Cash Receipts Journal, and

Petty Cash Journal for

simplified data entry.

Maintains Account Balances

For Present Month, Present

Quarter, Present Year, Three

Previous Quarters, And

Previous Year.

Complete Financial Reports

Including Trial Balance,

Balance Sheet, Profit & Loss

Statement, Cash Receipts

Journal, Cash Disbursements

Journal, Petty Cash Journal

and more.

Accepts Postings From

External Sources Such As

Accounts Payable, Accounts

Receivable. Payroll.

Etc $295.00

Interactive Data Entry With

Verified Input And Complete

Operator Prompting.

Automatic Application Of

Credit And Debit Memos.

Maintains Complete Purchase
Records For Up To 200

Vendors.

Invoice File Accepts Up To

400 Invoices.

Random Access File

Organization Allows Fast

Individual Record Updating.

Multiple Reports Provide A

Complete Audit Trail.

Check Printing With Full

Invoice Detail.

Full Invoice Aging.

Automatic Posting To

General Ledger $195.00

• Maintains Invoice File For Up

To 300 Invoices.

• Accomodates Fuil Or Partial

Invoice Payments.

• Customer File Maintains

Purchase Information For Up

To 1000 Customers.

• Allows For Automatic

Progress Billing.

• Provides For Credit And Debit
Memos As Well As Invoices.

• Prints Individualized

Customer Statements.

• Interactive Data Entry With

FuliOperator Prompting.

• Complete Data Input
Verification And Formating.

• Automatic Posting To

General Ledger ... .$195.00

• Maintains Monthly, Quarterly,

And Yearly Cumulative Totals
For Each Employee.

• Payroll Check Printing With

Full Deduction And Pay Detail.

• Sixteen Different Reports

Including W2 And 941.

• Interactive Data Entry With

Easy Correction Of Entry

Errors.

• Automatic Data Verification.

• Complete Job Costing Option
With Cumulative Totals And

Overhead Calculations.

• Random Access File

Organization For Fast

Updating Of Individual

Records.

• Automatic Posting To

General Ledger... .5350.00

Structured around the time tested and reliability proven

series of business software systems developed by Osbome

and Associates, these programs have been designed to fill

the need of a comprehensive accounting package for the

new Commodore PET micro computer system. Each program

can either stand alone, or be integrated with the others in a

total software system.

Designed with the first time user in mind, these programs

lead the operator through step by step, verified data entry, it

is impossible to 'crash' a program due to operator error or

invalid data input. Design consistency has been maintained

from program to program to greatly increase operator

familiarity and confidence.

Documentation, normally a problem for small systems

users, is provided by the comprehensive series of Osborne

and Associates user manuals. These three manuals together

total over 800 pages of detailed step by step instructions

written at three levels for DP Department Managers, Data
Entry Operators, and Programmers. You don't have to worry
about getting 'promises' instead of documentation because

the documentation was written before the programs

were developed. A second set of manuals details any

changes required during conversion. Each program

provided on disk with complete documentation. Packaged

in a handsome three ring binder with pockets and twelve
monthly dividers for convenient storage of reports.

See your nearest Commodore dealer for a demonstra
tion of this outstanding business software system.

CMS Software Systems
5115MENEFEEDRIVE DALLAS, TX 75227 214-381-0590
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1
NEECO

Mcrocomputty Syslems Qvekxi

PROUDLY ANNOUNCES THE NEWEST

HARDWARE AND SOFTWARE FOR YOUR PET!

The PET is now a truly sophisticated

Business System with the announcement

of these peripherals and software packages.

3SK

NEW

NEW

NEW

PRODUCT DESCRIPTION

PET 2001—8KN 'Large Keys) 8K RAM

PET 2001—8K 8K RAM

PET 2001 — 16KN<La'ge Kay3)i6K RAM-

PET 2001—32KN (Large Keys)32K RAM

PET 2023 PRINTER
PET 2022 PRINTER

ROMRETRO KIT

PET 2040

PET C2N

ROLL FEED

TRACTOR/ROLL

UPDATED CVS
DUAL FLOPPY-

2nd Cassette

PRICE

$ 795

$ 795

$ 995

$1295

$ 695
$ 795
$ 90

$1295

$ 95

AVAILABILITY

IMMEDIATE

IMMEDIATE

IMMEDIATE

IMMEDIATE

IMMEDIATE

IMMEDIATE

IMMEDIATE

IMMEDIATE

IMMEDIATE
•The 16K/32K (large Keyboard) umls do not include a cassette drive Order C2N Cassette.

2040 Floppy Onve requires a 16K or 3ZK unit 8K RAM Retrofit available July.

ALL PETS ARE FULLY TESTED BY NEECO BEFORE SHIPMENT. NEECO IS A FULL

CUSTOMER-ORIENTED COMPANY. CALL FOR OUR FREE CATALOG ALL ORDERS

OVER $795 WILL RECEIVE A FREE NEECO PET DUST COVER AND S100 OF SOFT

WARE FROM OUH CATALOG IF YOU MENTION YOU SAW THIS AD

EDUCATORS TAKE NOTICE !
2 Commodore

Computers NOW = 3
Commodore /At least until \
Computers I Aug. 15th, 1980 )

Neeco is pleased to announce a Special Educational Program from Commodore Business

Machines. Any bona fide school or educational institution will receive one CBM/PET

Computer absolutely *Free* (direct from Commodore) for every two CBM/PET Com

puters Purchased at retail!

Contact NEECO for details and ordering information

EDUCATORS TAKE NOTICE !

PRODUCTS ARE AVAILABLE TO DEALERS VIA MICROAMERICA DISTRIBUTING (617-449-4310)

FOR WORD PROCESSING

NEC IS BEST!

* 55 characters per second output speed

* Changeable thimble for different typestyles

* Less than 1% warranty malfunction rate

* IBM quality letter output

* Dealer inquiries invited

THE NEC SPINWRITER

MODEL 5530-P ( S
$2995

'Price includes IEEE interface

to PET. IEEE Port is available

for use with 2040 Dual Disk.

•The NEC 5530-P is the output printer recommended by Commodore for their Word Processing System.

|k irr/>/\ Mon-Fri 9:30-5:30

INLL^/U MasterCharge &
679 Highland Ave. Visa Accepted

(617)449-1760
Telex: 951021

Needham, MA

02194

MICROAMERIGA. DISTRIBUTING
"Nationwide distributors of Computer Equipment"

21 Putnam Street

Needham, MA

02194 (617)449-4310

NEECO 
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NEECO

PROUDLY

INTRODUCES

MULTI-CLUSTER
"Multi User Management System for

Commodore CBM/PET* Computers"

UP TO 8 CBM/PETS MAY NOW SIMULTANEOUSLY ACCESS ONE 2040!

Channel Module

CM-800

Multi-Cluster

Model MO800A

Standard 3 Channels) $995

Up to 8 Channel {3 Standard) for CBM/PET Computers.

Up to 8 CBM/PETS can multi-use one Commodore 2040

dual disk drive simultaneously with equal access.

Multi-Cluster supports all 2040 disk O/S commands

including sequential, random access, and user files.

Multi-Cluster does not utilize any RAM or ROM from the

2040 or host CBM/PET units.

Multi-Cluster is compatible with all known softwear that

utilize the IEEE port.

Multi-Cluster can be fully implemented on 8 PETS,

completely ready to use, in less than 15 minutes.

Simply plug the Multi-Cluster unit into the IEEE port of

the 2040 Disk Drive, then attach a Channel Module,

#CM800, (3 Channel Modules are standard with unit), to the

IEEE port of each PET.

THE MULTI-CLUSTER SYSTEM HAS BEEN USED AND FULLY-TESTED BY NEECO

Multi-Cluster

Model MO800A

(Standard 3 Channels)

Up to 8
CBM/PETS
May Access

One 2040

Disk Drive

Optional

Output
Printer

Module

Multi-Cluster is ideal for industrial, OEM, Vertical
Markets, and Educational Institutions. Multi-
Cluster allows you to make full use of the Com
modore 3 units for the price of 2 educational pro
grams.

Standard Components:

1 Multi-Cluster #MC800A

3 Channel Modules #CM-100

3 6' Ribbon Cables #RC6

Output Printer Module allows

1 CBM/PET to scan 2040 Disk
and print flagged files.

Optional Component Prices:

Each additional CM-100 $250
Each 12' Ribbon Cable (RC12) $ 40
Each 18' Ribbon Cable (RC18) $ 60
Output Printer Module (PM200) $200
(For Centronics Protnnal Printers)

■ PET is a registered trademark of Commodore Business Machines. Small Keyboard PETS require a ROM Retrofit Kit for Multi-
Cluster system operation.

Multi-Cluster is available in Canada from BMB Compu Science, Milton, Ontario, (416) 878-7277

■
NEECO

Dealer Sales:

Microamerica Distributing

679 Highland Ave. 21 Putnum St., Needham, MA 02194
Needham, MA (617) 449-4310 Telex: 951021

Customer Sales:

NEECO

679 Highland Ave., Needham, MA 02194
(617)449-1760
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UP TO 8 CBM/PETS MAY NOW SIMULTANEOUSLY ACCESS ONE 2040! 

Multi-Cluster 
Model MC-800A 

Standard 3 Channels) 

Channel Module 
CM-BOO 

$995 

o Up to 8 Channel (3 Standard) for CBM/PET Computers. 
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o Simply plug the Multi-Cluster unit into the IEEE port of 
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THE MULTI-CLUSTER SYSTEM HAS BEEN USED AND FULLY-TESTED BY NEECO 
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Model MC-800A 

(Standard 3 Channels) • ( ) .... - ~ 

t Up to 8 
CBM/PETS 

.- May Access 

! One 2040 
Disk Drive 

t • Optional 
( Output ) Printer 

Module 

Multi·Cluster is ideal for industrial , OEM, Vertical 
Markets , and Educational Inst itu t ions. Multi· 
Cluster allows you to make full use of the Com· 
modore 3 units for the price of 2 educational pro· 
grams. 

Standard Components: 

Output Printer Module allows 
1 CBM/PET to scan 2040 Disk 
and print flagged files. 

Optional Component Pri ces: 

-~ 

• 

1 Multi·Cluster . .... .. .. . #MC800A 
#CM·l00 
#RC6 

Each additional CM·l00 .......... . ....... $250 
3 Channel Modules .... . .. . .. . 
3 6' Ribbon Cables .... . . • .... 

Each 12' Ribbon Cable (RC12) ......... . .. $ 40 
Each 18 ' RibbonCable(RC18) ....... ... .. $ 60 
Output Printer Module (PM200) ........ ... $200 
(For Centronir.s Protoca l Printers) 

• PET is a registered t ra~emark of Commodore Business Machines. Small Keyboard PETS require a ROM Retrofit Kit for Multi. 
Cluster system operation. 

Multi·Cluster is available in Canada from BMB Compu Sc ience, Milton, Ontario, (416) 878.7277 
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679 Highland Ave. 21 Putnum St. , Needham, MA 02194 
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NEECO 
679 Highland Ave., Needham, MA O?·IA~I. 
(617) 449-1760 
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The Editor's
NOtOS Robert Lock
The Fifth West Coast Computer Faire

San Francisco. California March 14,15 and 16

A wonderful show! I guess I enjoyed it partially be

cause it was our first West Coast show, and we got

to meet many people we'd only talked to on the phone

The show broke it's own attendance projections

with close to 19,000 people. . .most of them computer

user/consumers. One interesting point: Apple,

Commodore, and Atari didn't show, deciding (I

assume) to hold off for the NCC in Anaheim.

Instead, large regional dealers were there, frequently

receiving corporate staff support. On Saturday and

Sunday, for example, Commodore corporate staff

were assisting the Mr. Calculator people, and Atari

retail training staff and support personnel were

assisting several dealers.

An Apple Breakthru

Microsoft Consumer Products (the new end-user/

dealer branch of Microsoft) introduced their first piece

of hardware. Called the "Z-80 Softcard", it's simply

a Z-80 board that plugs into your Apple, comes

with Microsoft Disk Basic and CP/M operating

system, and opens up a whole new world for you

Apple owners. At a package price of $349.00 (with

June deliveries) they're being innundated. For the full

details, read The Apple Gazette in this issue.

PET Owners Take Heart
Since the show, I've talked to both Commodore

and Microsoft about the possibility of a Z-80 soft-

card for the PET. At this point, it hasn't been ruled

out, so I'd like a show of interest. You'll find a direct

mail response card in the center of the magazine

to assist in the survey, and since I'm doing this on

my own initiative, at my own expense, I've added a

few other choices as well. I'll keep you posted on the

results.

Other Highlights of the Show
Systems Formulate Corporation demonstrating

their new line of "heavy-duty" business printers

for the PET/CBM line.

Harry Saal of Nestar Systems demonstrating the

Cluster-One System for the Apple.

Bob Skyles of Skyles Electric Works showing off his

current line of PET products, including Macrotea,

which started shipping a week before we sent you

Issue 3's with a review indicating he still wasn't

shipping. Oh well.

David Cox and Micro Technology Unlimited

demonstrating their new 6502 DOS with a 20 KB

transfer rate (!!!).

Atari reps trying to balance machine displays

between new business software and Star Raiders, only

to keep finding them mysteriously returning (in

mass) to Star Raiders.

Professional business software vendors emerging, with

a lot of interest in Word Pro III at the Commodore/

Mr. Calculator booth; Compumax and Grass Valley

were also exhibiting/demonstrating their respective

business software offerings.

Infoworld (the new weekly newspaper ol micro

computing) had a nice touch supporting their time

liness. On Sunday morning they handed out a special

Faire edition covering the Faire. Unfortunately,

COMPUTE, didn't win the Apple they gave away.

Programma showing off their newest software

offerings for PET, Apple and Atari, complete with

a wide-screen TV so we could all watch.

Enough of this... on with Issue 4. Thanks, California,

for an exciting show.

On Commodore's new ROMs and the 8O

Column CBM
I've received a bit of flack for treating the new

ROM introduction rather matter-of-factly. What can I

say? I do feel the new 80 column machine can have

a substantial impact on the emerging small business

market, and I like the design of the unii. It

makes sense to bring it out with the new Basic

4.0 as standard (e.g. built-in DOS). For the market

it's designed for (small business, etc.) a built-in

DOS is ideal (if not crucial). It presents a pain for

those of you software vendors who are dilligently

trying to keep up with Commodore, but at the same

time, we can't encourage or expect them to take a

no-growth position. There have been valid reasons

(improvements) for each new set of ROM releases.

I do think it's time to slow things down a bit.

Certainly they must continue to support all existing

units as they continue to introduce new ones. I

will try to keep you posted as we find out what's what.

The IEEE-488 Acoustic Coupler
COMPUTE is still coupler-less. I appreciate your

calls and letters asking for preview information, but

I still don't have it. Our coupler should have arrived

by now but hasn't. I promise (with Commodore's

help) I'll have a review for new issue.

Good News for
Apple and Atari Owners
Al Baker (of Al Baker's Game Corner in Interface

Age and Image Computer Products) will be joining us

with a column. Al Baker's Programming Hints will

begin in Issue number 5 of COMPUTE, providing

helpful information to Apple and Atari owners. Look
for his excellent article in this issue on Atari basic.

COMPUTE grows on!

The Editor's Feedback
I mentioned earlier in this column my personal survey

of your feelings on a Z-80 softcard for the PET.

I've added other information to the card as well, and

if you respond, will try to continue this process. The

cards are a good way to get feedback to me in a concen-
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(rated form, and will help me keep the magazine on

traget. I feel that many of you won't write without

some easy to use method such as this one. For

those of you who want to take the time to write, please

do. Eventually (note the eventually), I read all

letters that come through here. Even when I don't have

time to respond, the message is received. Here (with

name removed) is a "wish-list" that one reader sent

me. It was not intended for publication, but for my

own information... that's why I've removed the name

of the author. I'm printing excerpts from it because

it's an excellent example of mail that's extremely

valuable to me:

A Reader's Shopping List

1. Devote last page to corrections checklist. Herman's

fantastic article in issue 2 has a typo in line 205;

it should be POKE 53, 16 and not 24.

Okay, it's done. The last page is now reserved

for previous goofs. Several readers have suggested a

clearly defined location for fixes. From my end, I'll

work on keeping the last page blank.

2. Provide clear diagrams of any hardware type

articles. RESET button is a good example. My

dealer is overworked and it is a crime far me to bug

him about the location of one pin.

3. A tutorial on sys and usr functions. I have similar

problems to Mr. Wachlel (HELP, Issue 2), and though

I have given him a solution to one of his problems,

others remain. The manual is of no help whatsoever.

Watch Issue 5 for this one...

4. Provide tapes of longer programs...

This request shows up on the Editor's Feedback

card. I'll be curious to see what you think. Thanks,

anonomyous reader, for your input. I enjoyed the

chat. Perhaps we'll call the last page "Capute!"

Writers

COMPUTE currently pays for unsolicited material

(that we accept for publication) at a page rate of

$25.00 per published page. We also pay for little

things, short program hints, three-liners, etc.

We expect to raise our rates as we grow, so stick

with us. When you write for COMPUTE, you can

expect three things: 1. You'll help other machine

owners; 2. Your material won't sit around for six

months; and 3. You'll appear in a young, growing

magazine that now is distributed in the US, Canada,

Great Britain, Europe, Australia, Japan, and a lot of

places in between. Follow the directions on the title

page for submitting your material to COMPUTE.

When and if we ever publish your work again, as

for example in "Best of COMPUTE." or

"COMPUTE's Book of Atari", you'll be paid again,

the second time at our then current page rate.

Business Software

HELP! I've added a spot on the Editor's Feedback

card in an attempt to entice you business user's

to provide some help. I know you're out there, so
write.

Product Complaints/Problems

If you have a problem or complaint that involves a

product in the micro industry, I'd like to offer the

following guidelines:

1. Write (or call) the manufacturer/supplier. Most

will cheerfully replace a defective product, or

refund your money if you're not satisfied with the

performance of the product.

2. Be fair with the supplier. Hostility, while under

standable, is frequently not justified. A simple

letter, stating the problem, should be as effective

(or more so) than a threatening one.

3. If none of this produces results, drop me a note

at the address below, and I'll look into it. I've

had several "chats" with manufacturers recently

as a result of reader complaints.

One final point: Don't jump to the worst conclusion.

I think our industry is maturing. Magazines are

certainly more alert to "scams", as are their readers.

With good communications between readers, maga

zines, and advertisers, we'll resolve some of the

problems of the past.

Articles, Programming Notes,

New Product Announcements.

Material submitted for possible publication in

COMPUTE should be addressed to:

Robert Lock, Editor

COMPUTE

P.O. Box 5406

Greensboro, NC 27403 ©

Program Listings

For an expjanation of COMPUTE'S PET/CBM

program listing codes, see page 12O.
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lrated form , and w ill help me keep the magazine on 
lragel. I feel th at many of you won't write witho ut 
some easy to use me thod such as th is one. Fo r 
those of you who want to take the time to write, please 
do. Even tu all y (no te the eveill uall y) , I read all 
le tters that come thro ugh here. Even when I do n't have 
time to respond , the message is received . Here (wi th 
name removed) is a " wish-list" that one reader sent 
me. lL was not intended for pu blication , but for my 
own information . .. that's wh y I've removed the name 
of the author. I'm printin g excerpts from it because 
it's an excellent exa mple of mail that 's extremely 
valuable to me: 

A Reader's Shopping List 
I . Devote last page to corrections checklist. Herman's 
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il should be POK E 53, 16 aTld nol 24. 

O kay, it 's done. The last page is now reserved 
for previous goofs. Several readers have suggested a 
clea rl y defi ned location for fi xes . From my end , I' ll 
work on keepin g th e last page blan k. 

2. Provide clear diagra ms oj aTlY hardware type 
arlicles. R ESET bulloTl is a good example. My 
dealer is overworked and it is a crime fo r me Lo bug 
him about the local ion of one pin. 
3. A tutorial on sys and usr f unctions. I have similar 
problems 10 M r. Wachtel (H ELP, Issue 2), "TId Ihough 
I have given him a solution to OTle of his problems, 
others remain. The manual is of no help whatsoever. 

W atch Issue 5 for this one .. 

4. Provide lapes oj 10Tlger programs .. 

T hi s reques t shows up on the Editor 's Feedback 
card. I'll be curio us to see what you think . T hanks, 
ano no myo us reader, fo r your inpu t. I enjoyed the 
chal. Perhaps we' ll call the las t page " Capute!" 

Writers 
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(th at we accept for publ ication) at a page rate of 
$25. 00 per pu blished page. We also pay for lill ie 
thin gs, shan program him s, three-li ners, etc . 
vVe ex pect to raise o ur rates as we grow, so stick 
with us. When you write for COMPUTE, yo u can 
ex pect three th ings: 1. You ' ll help other machin e 
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fo r exa mple in .. Best of COM p UTE." or 
"COMPUT E's Book of Atari", you ' ll be paid again, 
the seco nd ti me at our then current page rate. 

Business Software 
H ELI" I 've added a spot on the Ed it o r 's Feedback 
card in an attempt to entice yo u busin ess user's 
to prov ide some help. I know you 're out there, so 
writ e. 

Product Complaints/Problems 
If you have a problem or complaint that involves a 
product in the micro industry, I 'd like to offer the 
following guidelines: 

1. W rite (or call ) the ma nufacturer/supplier . M ost 
will cheerfully replace a defective product , or 
refund your money if you ' re not satisfied with the 
performance of the product. 

2. Be fair with the supplier. H ostility, while under­
standable, is frequently not justified . A simple 
letter , sta ting the problem, should be as effective 
(or more so) than a threatening one . 

3. If none of this produces results, drop me a note 
at the address below, and I 'll look into it. I've 
had several " chats" with manufacturers recently 
as a result of reader complaints. 

O ne fin al point : Don 't jump to the worst conclusion . 
I think our industry is matu ring. Magazines are 
certainly more alert to "scams" , as are their readers. 
With good communications between readers, maga­
zines, and advertisers, we' ll resolve some of the 
problems of the past. 

Articles, Programming Notes, 
New Product Announcements. 
M aterial submitted for possible publication in 
COMPUTE should be addressed to: 

Robert Lock, Editor 
COMPUTE 
P .O . Box 5406 
Greensboro, NC 27403 

Program Listings 
For on explanation of COMPUTE's PET ICBM 
program listing codes, see page 120. 
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Computersand
Society

David D. Thornburg

and Betty J. Burr

Innovision

P.O. Box 1317, Los Altos, CA 94O22

Assuming that you are a persona! computer enthusiast,

you have no doubt noted that your approach to

computers is different from that of some of your

neighbors. We have spent many hours with people

who are afraid that computers are responsible for all

that is wrong with the world. While there is no one

cause for this attitude, the following perceived

characteristics of the computer world seem to be

instrumental in perpetuating a fear of technology in

some people:

1. Computers are only understood by "strange"

genius level people who would rather hide out

with machines than interact with other humans.

2. Computer technology will cost people their

jobs.

3. Increased reliance on computer technology will

make our society vulnerable to collapse from

technological failure. (The New York blackout

of some years back is often cited as an example

of future woes in this regard).

4. Any small computer which fits in the home

budget is little more than a toy - a glorified

video game; the "real" computers are buried

in the cellars of banks and large corporations.

Despite computer-phobic statements like these, (he

phenomenal revolutionary growth of computer techno

logy will soon reach out to touch us all - computer

users and non-users alike. The computer will soon be

like the automobile. While we do not all need to drive

cars to be functioning members of society, we do need

to know enough about them to not walk out in the

street without looking both ways. We would like to

encourage you to take part in discussions with your

friends to let them know more about the realities

and promise of this technology, and we would like to

make some suggestions that you might find helpful.

The remainder of this column will be devoted

to background material you might find interesting

yourself, and that you might want to share with those

friends who engage you in discussions about compu

ters. Books and movies are the principal media for

information about computers, and the ways they may

be used in the future. As we promised in the last

column, we will present reviews of books in this

column from time to time, and we will on occasion

review relevant movies as well.

These are two types of books that lend them

selves to inclusion in this column. The first is the

"Role of the Computer in Society" book, and the

second is the "I Don't Know Anything At All

About Computers But I Wish I Did" book. The

first of these is typically quite philosophical in

content, and is conducive to being read with furrowed

brow and heightened social awareness. The second

type of book is devoted to cutting through the mystery

of computers and getting you to flex your fingers

and start writing programs. In suggesting books of

each type, we leave it to you to decide (after

reading the books yourselves) which type might be

appropriate for those of your friends who want to

know more about this technology.

We must confess that our reason for suggesting

that books be used to help you interact with your

friends on this issue is based on a problem that one

of us (DT) often has when giving a demonstration

of a computer. As a professional in the personal

computer field, he finds it all too tempting to start

off at the right level and then to "show off

by running some zippy program written in half-

BASIC half-machine code, all the time suggesting

that the guest could generate programs twice as

exciting in half the time. Trying, in the span of a

few minutes, to demonstrate a complex system while

trying "6 CTRL K RETURN", tossing out jargon

left and right, and bringing up a super dazzling

demo has turned off several people who would have

much benefited from a softer approach. And, let's

face it, you too really are a computer enthusiast,

or you wouldn't be reading this magazine. Your

enthusiasm for personal computers requires that you

exercise tremendous restraint when demonstrating

your system to someone who has never sat at a key

board before. Good books can help build a buffer

between your expertise and your neighbor's unfami-

liarity and apprehension.

While there are many books we can write about,

we thought that the following sampler should get

you started towards building a library to share

with your friends.

One of the better books on the social impact of

computers is Computer Power and Human Reason: From

Judgment to Calculation, by Johseph Weizcnbaum

(W. H. Freeman and Company, San Francisco,

ISBN 0-7167-9463-3, $5,951. Dr. Weizcnbaum is a

Professor of Computer Science at MIT who is widely

known for his development of ELIZA, a natural

language processing system. This system was

used to create a script that made the system behave

similarly to a Rogerian psychotherapist conducting

an initial interview. The user would sit at a computer

terminal keyboard and take part in a "discussion"

with the computer in which it appeared that the

computer "understood" what was going on. In fact,

the program was looking for certain words in the

user's responses and was using these words in later

interactions. Of concern to Weizenbaum was that

several psychoanalysts looked forward to this program

paving the way to automated psychotherapy - some

thing the author neither believed in nor intended.
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between your expertise and your neighbor's unfami­
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lakethemystery
outofprogramming

with the latest from BYTE Bookstm

The BYTE Book of Pascal

Edited by Blaise W. Liffick

Based on the growing popularity of Pascal as a

programming language, numerous articles,

language forums and letters from past issues of

BYTE magazine have been compiled to provide this

general introduction to Pascal. In addition, this

book contains several important pieces of software

including two versions of a

Pascal compiler - one writ

ten in BASIC and the

other in 8080 assembly

language; a p-code inter

preter written in both

Pascal and 8080 assembly

languages; a chess playing

program; and an APL in

terpreter written in Pascal.

S25.00 Hardcover pp. 342

ISBN 0-07-037823-1

YOU JUST BOUGHT

A PERSONAL
WHAT?

by Thomas Dwyer and Margot

Critchfield

Whether you are a novice pro

grammer or an experienced

computer user, this book is filled with practical

ideas for using a personal computer at home or

work. It will take you through the steps necessary
to write your own computer programs, and then

show you how to use structured design techniques
to tackle a variety of larger projects. The book
contains over 60 ready-to-use programs written in
Microsoft and Level II BASIC in the areas of

educational games, financial record keeping,
business transactions, disk-based data file and word
processing. $11.95 pp. 256 ISBN 0-07-018492-5

Beginners Guide for the

UCSD Pascal System

by Kenneth Bowles

Written by the originator of the UCSD Pascal

System, this highly informative book is designed as

an orientation guide for learning to use the UCSD

Pascal System. For the novice, this book steps

through the System bringing the user to a

sophisticated level of expertise. Once familiar with

the System, you will find the guide an invaluable

reference tool for creating advanced applications.

This book features tutorial examples of programm

ing tasks in the form of self-study quiz programs.

The UCSD Pascal Software Systems, available

from SofTech Microsystems Inc, 9494 Black Moun

tain Road, San Diego CA 92126, is a complete

general purpose software package for users of

microcomputers and minicomputers. The package

offers several interesting features including:

• Programs which may be run

without alteration on the

General Automation or DEC

PDP-11 minicomputers, or an

an 8080, 8085, Z80, 6502,

6800, or 9900 based

microcomputers.

• Ease of use on a small, single-

user computer with display

screen and one or more

floppy disk drives.

$11.95 ISBN 0-07-006745-7

These and other BYTE/McGraw-Hill books are available
from BYTE Books or your local computer store.

Please send

D

□

copies of The BYTE Book of Pascal

copies of You Just Bought a Personal What?

copies of Beginner's Guide for the UCSD Pascal System!

m
Add 75c per book to cover postage and handling.

Name Title Company

Stree' City State/Province

ZJ Check enclosed in ihe amount of S

Z2 Bill Visa □ Bill Master Charge

Card No.

Codt

Exp. Date..

BYTE BOOKS Division • 70 Main Street

Peterborough, NH 03458 DeP'-
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His book, then, is a discussion of the computer

world from the standpoint of its potential and actual

impact on society. Written to the level of the

educated layman, this book shows what computers

actually do, and then goes on to describe his con

cerns for a technology which has the power to radically

change society. He suggests that the changes to come

from the invention of the computer will be as pro

found as those which took place with the invention

of the clock - that society will be irreversibly

changed, for better or for worse, by computers.

When this book was published in 1976 it caused

quite a stir in the computer science community.

One of the topics discussed widely was Weizen-

baum's description of the prototypical computer

enthusiast, functioning as a "compulsive gambler"

in a self-made universe: "Their rumpled clothes,

their unwashed and unshaven faces, and their

uncombed hair all testify that they are oblivious to

their bodies and to the world in which they move.

They exist, at least when so engaged, only through

and for the computers. These are computers bums,

compulsive programmers. They are an international

'phenomenon."

Hmmm!

While Weizenbaum's book preceded the advent of per

sonal computers, it stands as a powerful work certain

to stimulate much thought and conversation between

you and your friends.

A more recent book, which concentrates on the

personal computer revolution, is Running Wild, The

Next Industrial Revolution, by Adam Osborne

(Osborne/McGraw-Hill, Berkeley, CA, ISBN-O-

931988-28-4). This book gives an exciting glimpse of

the roots of the personal computer revolution and is

concerned with the following major idea: the micro

processor was so radical an invention that established

computer companies could not respond quickly to

bring small distributed computing power to the public.

It took new ideas and new lean companies to see

the potential which lay in this technology.

Osborne goes on to suggest that if the big companies

couldn't see the potential for this technology, then

how can the bulk of the people in society under

stand and cope with its implications. His message

is that the microprocessor has spawned a revolution,

rather than it being part of an evolutionary develop

ment. A result of this thinking is Osborne's fear

that blue collar workers will be displaced by robots

soon, and that half of today's jobs will change

drastically within the decade. The microelectronics

revolution carries with it both promise and danger.

This fast moving book is written for the layman and

is fun to read.

Leaving the heavy stuff aside, we now come to a

couple of books for those who want to learn to do

some programming with no prior exposure to com

puters whatsoever.

One book we had to have for its title alone was

Computer Programming for the Complete Idiot, by

Donald McCunn (Design Enterprises of S.F., San

Francisco, CA, ISBN-0-932538-04, $5.95). This book

was written by someone who only recently became

involved with personal computers, and who realized

the need for a book to help other neophytes cope

with the idiosyncracies of sending instructions to a

machine. Written from the standpoint of a TRS-80

user, most of his material is of relevance to users

of the various 6502-baaed machines as well. He

carefully illustrates the importance of proper

syntax in communicating with computers and then

goes on to illustrate the creation of a program

by carefully constructing a small payroll program

step-by-step. The choice of a mundane topic like

payroll may not seem as exciting to you as a pro

gram to play Space Wars, but a large number of

potential computer users seem to be concerned with

having these machines do something "useful";

so from their standpoint, the choice seems pretty

good. This is the type of book you can leave beside

your computer to let your friends explore computer

programming for themselves. If you can't find this

book locally, it can be ordered from the publisher

(P.O. Box 27677, San Francisco, CA 94127) for

$5.95 plus $1.00 for shipping and handling.

Another fairly recent book that is very well

written is Basic and the Personal Computer, by

Thomas Dwyer and Margot Critchfield (Addison-

Wesley Publishing Company, Reading Massachusetts,

ISBN-0-2-1-01589-7). This book is published as part of

Addison-Wesley's "Joy of Computing Series" and it

assumes no prior computer experience on the part

of the reader. Starting off with a straightforward

description of computer jargon, along with a brief

overview of the components which make up a compu

ter, the book quickly moves to its main thrust:

software. Rather than use one large program to

illustrate various programming techniques, Dwyer

and Critchfield create a large number of small

programs which not only help to get various pro

gramming ideas across, but which are of interest

in their own right. This is an exceptionally readable

book which is made all the more enjoyable by the

whimsical illustrations sprinkled throughout the text.

We could go on and on and perhaps we should

publish a bibliography next time - what do you

think? Anyway, we hope that these books are of

interest to you.

Next time we might talk about the relation between

Goedel's Incompleteness Theorem, Star Trek -

The Movie, and the proof that machines cannot

"think". How about it? If this sounds interesting,

let us know. We welcome suggestions for topics, and

more importantly, we want you to tell us how you

feel. As we said before, this is your column as

much as it is ours. ©
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His book, then, is a di scussion o f the compute r 
world fro m the standpoint of its potential and actu al 
impact o n society . Writte n to the level o f the 
educated layman , thi s book shows what compu ters 
actually do, and then goes on to describe his con­
cern s for a technology which has the powe r to rad icall y 
cha nge society. He suggests that the changes to come 
fro m the invention o f the co mpute r will be as pro­
found as those which took place with the in vention 
of the clock - that soc iety will be irreversibly 
changed , for better or for worse, by computers. 

When thi s book was published in 1976 it caused 
quite a sti r in the computer science co mmunit y . 
One of the topics di scussed widely was Weizen­
baum 's description of the prototyp ical co mputer 
enthusiast, fun ctioning as a "compul sive gamble r" 
in a self-m ade universe: . 'The ir rumpled clo thes, 
their unwashed and unshaven faces, and their 
uncombed hair all testify th at they are oblivious to 
their bod ies and to th e world in which they move. 
They ex ist, at least when so engaged, onl y through 
and for the computers. These are co mputers bums, 
compul sive programmers. They are an intern ational 
, phenomenon . II 

Hmmm! 

While Weizenbaum 's book preceded the advent of per­
sonal computers , it stands as a powerful work certa in 
to stimulate much thought and conversation between 
you and your friends. 

A more recent book, which concentrates on the 
pe rsonal compute r revolu tion, is Running Wild, The 
Next Industrial Revolution, by Adam O sborne 
(Osborne/McG raw-Hill, Berkeley , CA, ISBN-O-
931988-28-4). This book gives an exciting glimpse of 
the roots o f the personal computer revolutio n and is 
concerned with the following major idea: the micro­
processor was so radical an in ve ntion that established 
computer companies could not res pond quickly to 
bring small distributed computing power to the public. 
It took ne w ideas and new lean companies to see 
the potential which lay in thi s technology. 
O sborne goes on to suggest that if the big companies 
couldn ' t see the potential for this technology, then 
how can the bulk of the peo ple in society under­
stand and cope w ith it s implicat ions. His message 
is that the microprocesso r has spaw ned a revolution , 
rather th an it being pa rt of an evolutionary develop­
ment. A result of this thinking is Osborne' s fear 
that blue colla r workers will be displaced by robots 
soon and that half of today's jobs will change 
dras;icall y within the decade . The microelectro nics 
revolution carries with it both pro mise and danger. 
This fa st mov ing book is written for the layman and 
is fun to read. 
Leaving the heavy stuff as ide, we now come to a 
couple of books for those who want to learn to do 
some programming with no prior exposure to com ­
puters whatsoever. 

O ne boo k we had to have fo r it s title alo ne was 
Compuler Programming Jor Ihe Com/)Iete Idiot, by 
Donald McC unn (Des ign Enterprises of S. F., San 
Francisco, CA , ISBN-0-932538-04, $5.95). This book 
was wri tten by someone who on ly recentl y became 
in volved with pe rsonal co mput crs , and who realized 
the need for a book to help oth er neoph ytes co pe 
with the idiosyncracies o f sending in structions to a 
machine. Written from the stand point of a T RS-80 
user, most o f hi s mate rial is o f relevance to users 
of the various 6502-based machines as wel l. He 
ca refull y illustra tes the importance of proper 
syntax in co mm un ica Ling with com put crs and then 
goes o n to illustra te the creation of a program 
by carefull y const ructing a small payroll program 
step-by-s tep . The choice of a mundane topic like 
pay ro ll may not seem as excitin g to you as a pro­
gram to pl ay Space Wars, but a la rge nu mber of 
potential computer users seem to be concerned with 
havi ng th ese machines do so me th ing "useful "; 
so from the ir stand point , th e cho ice seems pretty 
good . This is the type of book you can leave beside 
your co mputer to let your frie nds explore com puter 
programming for themsel ves. If you can't fi nd this 
book locall y, it can be ordered fro m the publi sher 
(P.O. Box 27677 , San Francisco, C A 9'f I27) for 
$5.95 plus $1 .00 for shippin g and handli ng. 

Another fairl y recent book that is very well 
writte n is Basic and the Personal Computer, by 
T homas Dwyer and Margot C ri tchfield (Add iso n­
Wesley Publishin g Co mpany, Readin g Massachusetts, 
ISBN-0-2-1-01 589-7). This book is published as part of 
Addison-Wesley's "J oy of Computing Series" and it 
assumes no prior computer ex perie nce on the part 
of th e reader . Sta rting off wi th a straigh tfo rwa rd 
descript ion of compu te r jargo n , alo ng with a bri ef 
ove rview of the components which make up a compu ­
ter , the book quickly moves to its main thrust: 
software. R athe r th an use one large program to 
ill ustrate various programmin g techniq ues, Dwyer 
and Critchfield create a la rge number of small 
programs which not onl y help to get various pro­
gramming ideas across , but which are o f inte rest 
in the ir own right. This is an exceptionally readable 
book which is made a ll the more enjoyable by the 
whi ms ical illu stra tio ns sprinkl ed throughout the text. 

We co uld go on and on and perha ps we should 
publish a bibliography next time - what do you 
thi nk? Anyway , we hope that these books a re of 
interest to you . 
Next time we might talk about the rela tio n between 
Goedcl 's Incompleteness T heorem , Star T rek -
T he M ovie, and the proof that machines cannot 
" thin k". H ow abou t it? If this sou nds illleresting, 
let us know. We welcome suggest ions for topics, and 
mo re import antly, we wa nt you to tell us how you 
feel. As we said befo re , thi s is your column as 
mu ch as it is ours. 
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An Introduction to Small Business

Software for the PET*. H.

Can DR. DALEY's offer a better

Mailing List Maintenance System?

You've seen them all! Every software sup

plier offers a mailing list system of some

sort or another. Each of them has some ad

vantages and some disadvantages over the

others.

So when DR. DALEY's decided to offer

a mailing list we felt that it had to offer

some other advantages over all of the

others. We have offered—and sold

some—mailing list systems before, but

these offer few things that makes them

unique.

SERIOUS BUSINESS

When you wish to purchase a software

system for any business purpose you need

to give it serious and thorough considera

tion. What do you wish to accomplish with

the software? What are your needs? How

can a computer assist you in filling these

needs? We have asked these questions

numerous times 10 people who do mailings

with lists in the size range of 500 to 15,000

names. The result was unanimous: every

one has different information needs. This,

of course, means that everyone who buys a

mailing list system, or any other business

software, must find a program that comes

closest to his needs. This is a time consum

ing, expensive task. We've talked with
businessmen who have become frustrated

with this process and are ready to throw in
the towel. Another option is to hire a pro
grammer to write the software for you or to

write your own. This can cost more than the
cost of the computer.

The last opiion is to find prepackaged
software which each individual user can
easily configure to his own needs. This
would allow each business to customize its
own computer maintained mailing list files

to, as closely as is possible, parallel the cur
rent mailing list operation. Until now, this
option has been virtually impossible to
fulfill, from any software publisher.

IMPLEMENTATION

Our computerized mailing list system is
designed to be easy for you, the user, to be
able to easily configure your files to contain
information in much the same way as you
currently are doing. This means less of the
pain and anguish that frequently accom
panies computerization.

During the programming the author was
in frequent contact with potential end
users. The main thought during the
development phase was to make the opera
tion easy to understand, yet powerful
enough to handle the job. Give the user as

many options as is feasible, with the flex
ibility to make the greatest possible use of
the file information. Finally, be sure that

the capacity of the system is sufficient to

allow most any business to make use of it.

The final version will allow records of

117 USABLE characters in length with a

maximum of 15 fields within each record. It

also allows reasonably large capacity with

multiple diskette (maximum of 100 dis

kettes on a 32K PET or CBM) files and up

to 1340 records per diskette.

WHAT ABOUT SORTING?

We hear this question most frequently

from you. This is because sorting is the

operation that divides the MAILING LIST

system from any mailing list system. Why

sorting? Well it is the way that the user can

do such things as selective mailings to

groups with common characteristics. This

could include regional mailings, mailings to

customers of a particular product, mailings

to purchasers or to prospective customers,

etc., etc. Or you might wish to make any

possible combination of these categories.

Try to do this on most ordinary mailing

list programs. You simply can't do it with

most of the offerings on the market today.

This sorting is done by a "wild card"

type of sort. This means that you can

specify the contents of any portion of a

field for a match and the computer will take

any match for the rest of the field. This type

of sort is best illustrated with the following

examples:

A sort key can be: **R**1

Matches with FORT#1

and T4R321

and %/R@3l

Our system allows this type of sorting using
up to three fields within each record. Thus

you should be able to retrieve almost any
conceivable subset of the files.

File organization is done using two of the
fields as sort keys. This again is user select

able. You could, for example, specify that
you wish the file to be in ZIP CODE se
quence or in alphabetical sequence and all

records within the file will be sequenced
with ihat field. There is also a second sort
field which is used to sequence the file
where the first field is the same.

WHAT ABOUT LABELS?

We hear this one almost as often as the

Charge to

your

MC/VISA

sorting. Well, here this is up to you. You

can, at the time you print labels, choose the

layout of the labels, you can also choose the

number of labels per line. If you wish to

have a four line address and printed four

records wide you can do it.

WHAT ABOUT EDITING?

Editing is accomplished at several points

in the program. These are at the time of en

try, before saving the records to the file and

from the disk file. You can easily modify

any record at any of these points.

This does not really cover all of the

operations on the files. Space simply does

not allow a more complete description of

the user oriented approach of the program.

We asked the question: Can we offer a

better mailing list system? You bet we can!

It's here now.

HARDWARE REQUIREMENTS

Al present this requires a Commodore

PET or CBM computer with a dual disk

drive and a printer. It is set up to work with

the Commodore printer or with most any

other printer. Watch for these programs to

be introduced for use with other types of

popular microcomputers. The APPLE II

version will be available about June 1, 1980.

Watch for it!

ORDERING

At the present time many Commodore
dealers do not carry our software. Thus you

will most likely need to either persuade
them to order for you or calling us directly
at (616) 471-5514 anytime between noon

and 9 p.m. Eastern time Sunday through

Thursday. For only $99.95 plus'four per
cent tax in the state of Michigan, you get
this powerful, field tested, fully docu
mented program packaged in a convenient
three-ringed binder.

INVENTORY

We must add this note. There is too little
space to allow us to describe the INVEN
TORY system adequately here. It offers the
same flexibility as does the MAILING LIST
described above, but we can't tell you much
more. Write or call for details. It also is
priced at $99.95.

DR. DALEY's Software

425 Grove Ave., Berrien Springs, MI 49103

Phone (616)471-5514

Sun.-Thurs. noon to 9 p.m., Eastern Time

*Watch for it on the APPLE II.
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Can DR. DALEY's offer a better 
Mailing List Maintenance System? 

You' ve seen them all ! Every softw are sup· 
plie r o ffers a mai ling li st system o f some 
sort o r another. Each of them has some ad · 
vantages and some disad vantages over the 
others. 

So when DR . DALEY 's decided 10 o ffer 
a mailing list we felt that it had to o ffer 
some other advantages over a ll of the 
o lh ers. We have o ffe red -a nd so ld 
some-mai ling lis t systems before, but 
these o ffer fe w things tha t makes them 
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SER IO US BUSINESS 
When you wish to purchase a so ft ware 

system fo r any business purpose you need 
to give it serious and thorough considera· 
tion . What do you wish to accomplish with 
the so ft ware? What arc your needs? How 
can a compute r ass ist you in fi lli ng these 
needs? We have asked these q ues tio ns 
numero us times to people who do mai li ngs 
with lists in the size range o f 500 to 15,000 
names. The result was unanimous: every· 
o ne has different inform ation needs. This, 
o f course, means that eve ryone who buys a 
mail ing list system , or any othe r bus iness 
so ft wa re, must find a program tha t comes 
closest to his needs. This is a time consum· 
ing, expensive task. We've talked with 
businessmen who have become fr ustrated 
with this process and are ready to throw in 
the towel. Another optio n is to hire a pro · 
gramm cr to write th e so ft ware fo r you or to 
writc your own. T his can cost more than the 
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The last o ptio n is to find prepackaged 
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re n~ mai ling list o peration . Un til now, thi s 
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IMPLEMENTATION 
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des igned to be easy fo r you, the user, to be 
ab le to easily configure your fi les to contain 
info rmat ion in much the same way as you 
current ly a re dOing. This means less of the 
pain and anguish that frequently accom ­
panies computerizat ion . 

Dur ing the programming the author was 
in frequent contact wi th po ten ti a l end 
users. The main tho ught during the 
development p hase was to make the opera· 
tion easy to understand , yet powerful 
enough to handle the job. Give the user as 
many options as is feas ible, with the flex. 
ibility to ma ke the grea test possib le use of 
the file in fo rmation . Fina ll y. be sure tha t 

the capaci ty o f the sys tem is suffi cient to 
allow most a ny business to ma ke use o f it. 

The final version will allow records of 
11 7 USABL E characters in length with a 
maximum of 15 field s within each record. It 
al so allows reasonably large capacity with 
multiple diske tte (maximum o f 100 dis· 
keltes o n a 32K PET or C BM) fil es and up 
to 1340 reco rds per diskette . 

WHAT ABOUT SORTING? 
We hear this question most frequently 

fro m you . This is because sorting is the 
o pera tio n tha t divides the MAl LING LIST 
sys tem from an y mai ling list system. Why 
sorting? Well it is the way that the user can 
do such things as selec ti ve mail ings 10 
groups wi th common charac teristics. This 
could include regio nal mail ings, mail ings to 
customers of a parti cular product, mailings 
to purchasers o r to prospec tive cuslomers, 
etc., etc. O r you might wish to make a ny 
poss ib le combination of th ese categories. 

T ry to do this on most ordinary mai ling 
li st p rograms. You simply can' t do it with 
mos t of the offerings on the market today . 

This so rt ing is do ne by a "wild card" 
type of sor t. This means that you can 
specify the contents o f any portio n o f a 
field for a match a nd the computer will take 
any match fo r the rest o f the fi eld. This ty pe 
of so rt is best illust rated wi th the fo llowing 
examples: 
A sort key ca n be: uR"1 

Matches with FO RTHI 
and T4R321 
and % / R@31 

Ou r sys tem a llows this type o f sort ing using 
up to three fie lds wi th in each record. Thus 
you should be ab le to ret rieve almost any 
conceivab le subset of the fil es . 

File o rgan iza tio n is done using two of the 
fi elds as son keys . This aga in is user selec t· 
able. Yo u could, for example, specify Iha t 
you wish the file 10 be in Z IP CODE se· 
quence or in alphabeti cal sequence a nd all 
reco rds wi thi n the file will be sequenced 
wit h that field . There is a lso a second sort 
field which is used to sequence the file 
where the first field is the same. 

WHAT ABOUT LABELS? 
We hea r thi s o ne almos t as often as the 

C ha rge to 
your 

M C / VI S A 

sorting. Well , here this is up to you. Yo u 
can, at the lime you print labels, choose the 
layout of the labels , you can also choose the 
number o f labels per li ne . If you wish to 
have a fo ur line address and printed fo ur 
records wide you can do it. 

WHAT ABOUT EDITING? 
Edi t ing is accomplished a t several points 

in the program. These are at the time of en· 
try, befo re saving the records to the file and 
from the disk fi le. You can easil y modify 
any record at any of these points. 

This docs not really co ver all o f the 
opera tio ns o n the fi les. Space simply does 
not allow a more completc description o f 
the user or iented approach o f the program . 

We asked the questio n: Can we offer a 
bette r mail ing li st system? You bel we can ! 
It' s here now. 

HARDWARE REQU IR EMENTS 
At present this requires a Commodore 

PET o r C BM computer with a dual di sk 
d rive and a printer. It is sct up to work with 
the Commodore printer or with mos t any 
ot her printe r. Walch for these programs to 
be introduced fo r use with other types o f 
po pular microcomputers. The APPLE II 
ve rsion will be avai lable about June 1,1980. 
Watch for it! 

ORDERING 
At the present time ma ny Commodore 

deale rs do not ca rry our so ft ware. Thus you 
wi ll most lik ely need to either persuade 
them to o rder fo r you or ca ll ing us di rec tly 
at (616) 47 1·55 14 anytime be tween noon 
and 9 p.m. Eastern time Sunday th rough 
Thursday. For o nl y $99.95 plus fo ur per­
cent tax in the state o f Michigan, you get 
th is powerful , fi eld tes ted, full y d ocu· 
Ill ented p rogram packaged in a convenient 
three·ringed binder. 

INVENTORY 
We must add this note. There is too little 

space 10 a llow us to describe the INVEN· 
TO RY sys tem adeq ualely here. It offers the 
same flexibi li ty as does the MAILI NG LI ST 
described above, but we can' , tell you much 
more . Write or call for detai ls. It a lso is 
priced a l $99.95 . 

DR. DALEY's Soflware 
425 Gro\'e Ave., Berrien Springs , MI 49103 

Phone (6 16) 471·5514 
Sun .-Thurs. noo n to 9 p.m ., Eastern Time 

·Walch fo r it on the APPLE II. 
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WHY IS CURSOR

SO GOOD?
A Special Thanks to

Our Talented Authors:

Howard Arrington

Gary Bainbridge

Chuck Bond

Chuck Cares

Hal Carey

Art Carpet

Sheila Dolgowich

Ralph Dufour

Greg Erker

Glen Fisher

Gary Flynn

John Fox

John Grove

Julia Hallford

Mike Hamilton

Mark Heaney

James Hinds

Ken Kasmar

George Leotti

Randall Lockwood

Martin Mabee

David Malmberg

Tom Marazita

John Matarella

Ken Matthews

John Melissa

Malcolm Michael

Ken Morley

Christopher Nadovich

Norman Parron

Mark Pelczarski

Larry Phillips

David Platton

Donald Ross

Herb Sandy

Brian Sawyer

Tony Schettino

Larry Stevens

Theodor Wagner

Maybe it's because we've always had high standards. Beginning with

our first issue in July, 1978, we've published some 80 programs in our

first 16 issues. Plus 16 animated graphic "Front Cover" programs.

That's a lot of programs, a lot of code. Each program has been

extensively edited by Glen Fisher, our Editorial Director. The result is

obvious: Cursor programs reflect professional standards. We're

proud of every program we publish.

But there's something else, too.

It's imagination. Our subscribers continue to be delighted with the

new, fresh programming ideas that Cursor provides. Some of the

best graphic animations for the Pet have appeared in Cursor.

Teachers love us! They use Cursor as an example of what can be

done on a Pet, with some skill and imagination.

Finally, there's service. Orders for single issues are almost always

shipped within 24 hours. New subscriptions are processed within

five working days. Should you get one of our rare defective tapes,

just return it for an immediate replacement. And of course you can

cancel your subscription at any time and we'll gladly refund all

remaining issues.

Cursor: Quality. Imagination. Service.

For only $3.95 you can buy a sample issue and judge for yourself. Or

send $20 for a six-issue subscription. You'll get six C-30 cassettes,

each with five programs and a Front Cover ready to LOAD and RUN.

With each issue you also get our Cursor NOTES, a lively commentary

on the industry, as well as documentation for the programs.

r_
ORDER FORM

Name

Sample Copy of Cursor $3.95 (California residents add 6% tax)

6 issues for $20 (US & Canada. US Funds.)

Address

fCURSORi!
■ Programs Jar PEC* Gompuien % ''

I
Pet is a trademark of |

Commodore Business Machines, Inc. ■

City Slate Zip

D VISA □ MasterCharge

Card Number:

Expires:

Signature:

CURSOR

Box 550

Goleta, CA 93017

Phone: 805-967-0905

The Code

Works
J
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Formation of a
COMPUTE Column

for the
Handicapped

Susan Semancik,

The Delmarva Computer Club

The Delmarva Computer Club is thankful for the

many encouraging and enthusiastic letters we have

received from people all over the country concerning

our activities. We apologize for the length of time it is

taking us to respond to some of the letters, but we are

working on answering each letter on an individual

basis. At the rate mail has been coming in lately,

however, we will soon be spending more time answer

ing letters than working on those programs for which

the Club was formed!

The Editor of COMPUTE magazine has provided

us with an opportunity to answer some of the common

requests of these letters through his magazine and at

the same time to provide a much needed "clearing

house" for information concerning help for the

handicapped. In doing this, we are not trying to

discourage correspondence, but are hopeful that

answers to many similar requests can be quickly

given through the magazine and that people needing

special resources for the handicapped can be matched

with those people who possess the programs, equip

ment, or innovative ideas to help the handicapped.

We encourage people and organizations to write

to us concerning either their specific needs or

their specific resources available. Even people with

ideas that they themselves cannot implement should

write in about them, and perhaps other people

with either the needed ability or capital can join

together to help make the ideas into a working reality

to improve the quality of life for the handicapped.

We would appreciate your including in your letters

permission to publish in this column the information

you give, for we will only make public those re

quests and offers for which permission has been

granted.

We also plan, through this column to keep inter

ested people informed of the progress we are making

in specific program developments in the Club. Thank

you again for your interest. We hope that you will

all continue to respond, and will welcome this oppor

tunity to openly exchange information.

Response to requests for the Manual Alphabet

Tutorial Program on a PET

Our recent article on the PET Manual Alphabet

Tutorial in COMPUTE's issue #3 resulted in many

requests for obtaining the program. It is currently

being updated and expanded, and will be available

for purchase in approximately 6 weeks. We anticipate

the selling price to be $49.95, with discount prices

for those buying in quantity. If you wish to order

this program, please advise us so we can place your

name on our waiting list. We really want to attempt to

make this as effective a program as possible and

are considering a novel approach to encourage feed

back on the usefulness of the program: If through

use of this program, you are the first to make a

particular suggestion to us for its improvement and we

incorporate your ideas in a revised edition of the

program, we will update your copy of the program

accordingly at no extra charge.

Response to Delmarva Computer Club Membership

and Newsletter Requests

Our membership is currently restricted in our By-

Laws to the Delmarva Peninsula, and our newsletter

is an "in-house" publication, not meant for outside

distribution. We are currently publishing articles and

announcements about the Club's activities in COM

PUTE magazine, and would suggest that interested

people can follow the development of specific areas

of interest through COMPUTE. We would appreciate

correspondence with anyone wishing to share ideas

and insights with us.

Response to Requests for a Computer Program

Exchange

Since we are a small club that has only recently

formed, our program library is rather limited at this

date. We will forward letters requesting program ex

changes for particular computers to those members

who have the same equipment, and an exchange on

an individual basis may be possible. We would

appreciate people sending us listings of programs

they have available for exchange, and we will keep

them informed as our library grows.

The Delmarva Computer Club

P.O. Box 36

Wallops Island, VA 23337 ©

One of the more positive experiences of getting this magazine

started and rolling has been the chance to plug into the

"mainstream" of microcomputing activity. The mainstream,

I'vefound, isn 't by implication the most well known activity...

it's simply individuals or groups working hard to develop new

uses for their micros. The non-profit Delmarva group may

feel geographically isolated, at times, from the "mainstream";

personally I think they're at its forefront. I'm pleased we've

found each other, and especially pleased at their relationship
with COMPUTE.

Robert Lock, Editor/Publisher
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Susan Semancik, 
The Delmarva Computer Club 
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in specific program developments in the Club . Thank 
you again for your interest. We hope tha t you will 
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requests for obtaining the program. It is currently 
being updated and expanded, and will be available 
for purchase in approximately 6 weeks. We anticipate 
the selling price to be $49.95, with discount prices 
for those buying in quantity. If you wish to order 
this program, please advise us so we can place your 
name on our waiting list. We really want to attempt to 
make this as effective a program as possible and 
are considering a novel approach to encourage feed­
back on the usefulness of the program: If through 
use of this program, you are the first to make a 
particular suggestion to us for its improvement and we 
incorporate your ideas in a revised edition of the 
program , we will update your copy of the program 
accordingly at no extra charge. 

Response to Delmarva Computer Club Membership 
and Newsletter Requests 

Our membership is currently restricted in our By­
Laws to the Delmarva Peninsula, and our newsletter 
is an "in-house" publication, not meant for ou tside 
dist ribution. We are currently publishing articles and 
announcements about the Club's act ivities in COM­
PUTE magazine , and would suggest that interested 
people can follow the development of specific areas 
of interest through COMPUTE. We would appreciate 
correspondence with anyone wishing to share ideas 
and insights with us. 

Response to Requests for a Computer Program 
Exchange 

Since we are a small club that has on ly rece ntly 
formed, our program library is rather limi ted at this 
date . We will forward letters requesting program ex­
changes for particular computers to those members 
who have the same equipment, and an exchange on 
an individual basis may be possible . We would 
appreciate people sending us listings of programs 
they have available for exchange, and we will keep 
them informed as our library grows. 

The Delmarva Computer Club 
P.O. Box 36 
Wallops Island, VA 23337 © 
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PRODUCT FEATURE

The CBM 8O32

Larry Isaacs, COMPUTE Staff

Robert Lock, Editor

When Commodore introduced the CBM and Profes

sional computers, we were introduced to an upgraded

BASIC and an upgraded machine that was more con

venient to use. The same can be said for the intro

duction of the new 80 column machine called the

CBM 8000 Business Computer. There will be two

models, the 8016 (16K of memory), and the 8032

(32K of memory). Both models come with the busi

ness style keyboard.

The CBM 8000 series comes with BASIC 4.0.

This BASIC has the disk commands built in. (For a

good description of these commands, see Chuck

Stuart's article on BASIC 4.0 in the March/

April COMPUTE.)

The major external difference is the 12 inch

monitor. Case size is adjusted appropriately, and the

now familiar green CRT is standard. Resolution is

good, especially when combined with the TEXT and

GRAPHIC functions described below. Internally, the

new version of the Main Logic Board has moved

the second cassette port to the right side of the board

(near the rear memory expansion header). You can

now plug in a second cassette without opening the

case.

Since line wrap-around for the screen is no longer

needed in the operating system, a number of new

screen editor functions have been added. Here is a

brief description of each of these.

First of all, the REPEAT, TAB, and ESC keys

are functional on the CBM 8000. Holding down the

REPEAT key in conjunction with another will cause

that key to be entered repeatedly. Cursor controls,

insert and delete, and the spacebar repeat automa

tically. The TAB key causes the cursor to skip to the

next tab stop. Shift-TAB is used to set or clear the

current cursor position as a tab stop. The ESC key

functions when the screen editor is in quote mode,

or there are outstanding inserts. Hitting the ESC

key will exit the insert and quote modes.

In addition, there are 11 new functions available.

These are BELL, TEXT, GRAPHIC, INSERT

LINE, DEL LINE, SCROLL UP, SCROLL

DOWN, ERASE BEGIN, ERASE END, SET TOP,

and SET BOTTOM. The CBM 8000 won't have

keys corresponding to these functions, but with

some additional software they can be accessed from

the keyboard using a sequence of keystrokes. Also,

each of these functions has an assigned character

value so they can be accessed under program control.

The BELL function uses CB2 sound, so you must

add an external speaker if you want to use this one.

Printing the appropriate character will sound the

bell, as will reaching the 75th column when typing

on the screen. The TEXT and GRAPHIC functions

set the corresponding display mode. This involves

more than selecting the character set. In text mode

the lines arc separated slightly to make them more

readable. In graphic mode the lines are brought

together so the graphics characters will touch.

The INSERT LINE, DEL LINE, SCROLL UP,

and SCROLL DOWN functions operate as their name

implies. When scrolling, blank lines are scrolled

onto the screen, and lines scrolled off the screen are

lost.

ERASE BEGIN erases, from the beginning of the

line occupied by the cursor, up to and including

the cursor position. The rest of the line and the cursor

position are left unchanged. ERASE END erases

from the cursor position to the end of the line, again

leaving the rest of the line and cursor position

unchanged.

SET TOP and SET BOTTOM are two func

tions which greatly enhance the usefulness of the 80

column screen. They allow you to define a portion

of the 80 X 25 screen as a window. All screen

editor and display functions operate only within this

window, with screen contents outside the window left

untouched. SET TOP sets the top left corner of the

window to the current cursor position. SET BOTTOM

sets the bottom right corner of the window to the

current cursor position. After defining a window, you

return to use of the full screen by hitting the HOME

key twice.

These functions, when coupled with the 80

column screen, make the CBM 8000 series an aggres

sive entry into the small business market. Word Pro

IV, the version developed for the 80 column

machine, apparently includes the software necessary

to interface with many of the Spinwriter special

characters.

We expect commodore dealers to have units in

the,June/July time frame. Our word is that production

is well along.
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DOWN , ERASE BEGIN , ERASE END, SET TOP, 
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keys corresponding to these functio ns, but w ith 
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the keyboard using a sequence of keystrokes. Also, 

each o f th ese fun ctions has an ass ig ned character 
value so they can be accessed under program control. 

The BELL fun ction uses CB2 sound, so you must 
add an external speaker if you want to use th is one. 
Printin g the a ppropriate cha racter w ill so und th e 
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on th e scree n . The TEXT and G RAPHI C fun ct ions 
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toge th er so the graphics characters w ill touch. 

T he INSER T LI NE, DEL LI NE, SCROLL UP, 
and SC ROLL DOWN fun ctions operate as their name 
implies . When scrolling, blan k lines are scroll ed 
onto the screen, and lines scrolled off th e screen are 
lost. 

ERASE BEGIN erases , from the beginning of the 
lin e occupied by the cursor, up to and including 
the cursor position. The rest of the line and th e cu rsor 
position arc left un chan ged . ERASE END erases 
from the cursor position to the end of the lin e, aga in 
leaving the rest of the line and cursor pos ition 
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SET TOP a nd SET BOTTOM a re two fun c­
tions wh ich greatly enh ance the usefulness of th e 80 
column screen. T hey allow you to de fine a portion 
of the 80 X 25 screen as a window . All screen 
editor and di splay function s operate onl y wit hin this 
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sets the bottom ri ght co rne r of the w indow to the 
current cursor position . After de finin g a w indow, you 
return to usc of the full scree n by hitting the HOME 
key twice. 

T hese fun ctions, when coupled with th e 80 
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Authorized Dealers
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ALABAMA

ANDERSON

3156 University Dr NW

Hunlsville 35805

205-539-3444

8ERNEY OFFICE EQUIPMENT

1718 Vaughn Rci

Montgomery 36109

205-277-1601

COMPUTERLAND

3020 University Dr NW

Huntsville 35805

205-539-1200

5C CORPORATION

246 Soulh Court SI

Montgomery 36104

205-262-1961

THE LOGIC STORE

Lagoon Pik Shopping Vlge

Monlgomery 36117

205-279-9797

RICKLeS ELECTRONICS

2800 Meighan Blvd

Gadsden 35904

205-547-2534

ALASKA

KLOP! WORKS

SR 51367

Fairbanks 9970!

907-452-8502

T&ASALF.S

2600Denali SI = 101

Anchorage 99503

907-276-6911

ARIZONA

ANCRO'JA

4518 E Broadway

Tucson 85711

602-881-2348

COMMERCIAL 8 HOME SYSTEMS

7840 E Broadway =113

Tucson 85710

602-886-6850

EVANS NEWTON

7335 E ButherusDf =P

Scolt5dale 85260

602-998-2777

IUTERPORT ASSOCIATION

5801 E 22nd Sireel

Tucson 85711

602-747-5773

MOO COMPUTER BROKERS

6819-P North 21st Ave

Phoenix 85015
602-242-9961

MILLET'S ELECTRONICS

621 E Broadway

Mesa 85204

602-964-1600

ARKANSAS

ABACUS INC

= 10 Smith Bldg PC1 Bos D

Conway 72032

501-329-9050

COMPUTERLAND

11121 Rodney Parham Rd

Little Rock 72212

501-224-4508

- C0MPU7FR PRODUCTS UNLIMITED

2412 Broadway
Little Rock 72201

501-371-0449

DATA SHOPPE

238 Central Mail

Ft. Smith 72903

501-452-4948

DATA SHOPPE

1000-CE Maine

Van Buren 72956

501-474-8B91

S I S . INC —

2201-Wasnfrig ion Ave

Conway 72032

501-327-4471

CALIFORNIA

ACTIVE BUSINESSMAN,INC '

23 fiela Court

San Ramon 34583

415-837-1167

' ADVANCED COMPUTER PRODUCTS
1310-GE Edinger :,.

Santa Ana 9£705

7)4-558-8813

1 A-JCRONA

11080 Jetierson Blvd.

Culver City 90230

213-390-3595

6060 Manchestat Ave.

Los Angeles 93045

253-641-9322

■ANCBONA
1300 E Edinger Ave

Sanla Ann 92705

714-547-8424

IANCRONA
1054 El Cammo Real

Sunnyvale 94087

40B-243-412I

APPLE TV

260S S. Robertson Btvd

Los Angeles 90034

2J3-559-4261

'AWARD ASSOCIATES. litC.

t27 Firsi Sireel,.

Ripon 9536t~"
209-527-0206

'BALtWIN MUSIC

1515 S Broadway

Sanla Maria 93454

805-922-8265

* BUSINESS ENHANCEMtNIUMlP. "

.■1711 £ Valley Pkway =109

Escondido 92027

714-741-6335

BVTFSHOP

6041 Greenback Lane,:
Ci!rusHeights95610 \
916-961-2983

BVTI 'K |

1122 "B" Street

Hayward 945*1

415-537-2983%

BYTE SHOP

16508 HawthorneiSlvd
Lawndale 90260 "\
213-371-2421 ^H

BYTE SHOP

5453 E Steams St
Long Beach 90815

213-597-7771

BYTE SHOP

11611 San Vicente Blvd
Los Angeles 90049

213-820-1524

BYTE SHOP

1415 El Cammo Real

Mt. View 94040

415-969-5465

BYTE SHOP

2233 E! Camino Real
Palo Alto 94306

415-327-8080

BYTE SHOP

123 Yotba Linda Blvo1

Placentia 92670

714-524-5380,

"BYTE SHOP
8038 Clairemont Mesa Blvd

San Diego 92111

714-565-8008

HYTE SHOP
986 Monterey Si.
Sao Luis Obispo 93401

805-543-9310

BYTESHOP

3400 El Camino Real

Santa Clara 95051
408-249-4221

BYTE SHOP
1555 Morse Ave.

Venlura 93003
805-647-8945

BYTE SHOP

2989 N Main St.
Walnut Creek 94596

415-933-6252

' CHANNEL DATASVSTEWS
5960 Mandarin Ave

Golela 93017

605-964-6695

CITATION SYSTEMS INC.

260 Sheridan Ave.

Palo Alto 94 3Ofi

415-328-5630

' COMPUTER CONNECTION

214 California St
San Francisco 94104

415-781-0200

COMPUTER AGE. INC

4688 Convoy SI. = 105

San Diego 92111

714-565-4042

THE COMPUTER CORNER

1317 McHenryAve.
Modesto 95351

209-529-9967

COMPUTER HJRUM

14052 6. Firestone Blvd.

Santa Fe Springs 90670

213-92J-2111

COMPUTERLAND

1625 El Camino Real

Befmont 94002
415-595-4232

COMPUTERLAND

6743 Dublin Blvd

Dublin 94566

415-828-8090

COMPUTERLAND

2992 Navajo Road

El Cajon 92020

74)-464-5656

COMPUTERLAND!

11074 San Pablo Ave

El Cernto 94530

415-233-5010

COMPUTERLAND

22634 Foothill Blvd

Hayward 94542

415-538-8080

COMPUTERLAND

6840 La Cienega Blvd

Inglewood 90302

213-776-8080

COMPUTERLAND

4546 El Camino Real

Los Altos 94022

415-941-8154

COMPUTERLAND

24001 ViaFabricante
Mission Vieio 92591

714-770-0131

COMPUTERLAND

81 North LakeSt

Pasadena 91101

213-449-3205

'COMPUTERLANO,
1537 Howe Ave. =106
Sacramenio 95825
916-920-8B81

289 E. Highlands Ave

San Bernardino 92404

714-886-6838

COttfUTERLASD
4233 Convoy Si

San Diego 92111

714-560-9912

COMPUTERLAND

2272 Market St
San Francisco 94114

415-864-B080

GUMPUTEflLANrj

San Francisco-94105

41S-546-1592

COMPUTERLAND

1077 Saraloga-Sunnyvale Rd.

San Jose 95129

408-253-8080

CQMPttlEflLANO

f930 4th Street.

San Rafael 94901
415-459-1767

COMPUTERLAND

223 S Broadway

Santa Maria93454

805-928-1919

COMPUTERLAND

611 FltthSt

Santa Rosa 95404

707-528-1775

COMPUTERLAND

171 E. Thousand Oaks Btvd.

Thousand Oaks 91360

805-495-3554

COMPUTEflLAND

104 W. Firs! St.

Tuslin 926B0

754-544-0542

COMPUTERLAND

iS15 Ygnacio Valley Rd

Walnut Creek 94598
415-935-6502

1 COMPUTER PATHWAYS ,v

12050 Nevada Cty.Hwy =100

Grass Valley 95945

916-273-8474

1 COMPUTER RArf"
-3S3&'tJ Sepulveda BlvQ
"Torrance 90505
213-325-4754

THE COMPUTFR ROW
iSOOGianam mil Rd

Santa Cruz 95018

408-426-9473

■COMPUTER TIMESHARING CORP

5560 Ruflm Rd

San Diego 92123

714-565-0505

COMPUTER WORLD. INC

3808 W Verdugo Ave
Burbank 91505

213-848-5521

COMPUTER WORLD

15818 Hawthorne

Lawndale 90260

213-370-4842

■COMPUTER WORLD, INC
5848 Seoulveda Blvd

Van Nuys 91411

213-786-7411

COMPUTER WORLD. INC

6789 Westminster Ave

Westminster 92683

714-898-8330

"DATA EQUIPMENT SUPPLY

8315 Firestone Blvd

Downey 90241

213-923-9361

EDUCATIONAL MICRO SYSTEMS

1527 281HS1

Sacramonto 95B16

916-452-3609

■ GRASS VALLEY COMPUTER

18430 Jayhawk Dr.

Smartville 95977
916-272-2793

INTLINST OF HATL HEALTH

7422 Mountjoy

Huntinglon Beach 92647

714-848-0774

JAY-KERN ELECTRONICS

1135 Columbus

Bakersiield 93305

805-871-5800

K-SMITH ASSOCIATES

11 Mast Coull

Sacramento 95831

916-392-0317

LANTOR. INC

8055 Manchester Ave

Playadel Hey 90291

213-821-0642

LYONTV

19515 Village Dr

Sonora 95370

209-532-4894

■ MATTHEWS TV & STEREO

6040 Mission St

Daly City 94014

415-992-5400

MR CALCULATOR

16OE El Camino Real
Mi View 94040

415-962-0335

•HfcCALCULAIOR

55 Third St

San Francisco 94108

415-543-1541

: MR CALCULATOR

318 Town & Country Village

San Jose 95128

408-346-5710

MlCfffl COMPUTER WAREHOUSE

3620 LaHabra Way

' Sacramento 95825
916-322-3290

MICRO DISTRIBUTORS

2737Croddy Wy Unit E
Santa Ana 92704

714-641-0205

PARADYME CONSUMER ELECTRONICS

404 Second St
Davis 95616

916-785-5210

PASCO SCIENTIFIC

1933 Republic Ave.

San Leandro 94577

415-351-1501

PC COMPUTERS

10166 San Pablo Ave

El Cernto 94530
415-527-6657

PROGRAMMABLE ELECTRONICS

1748 W Chapman Ave

Orange 92668
714-978-6587

RADIO MART

1075 Cypress Ave
Redding 9600!

916-241-3000

Denotes dealer buying directly

from Commodore

ALABAMA 
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Gadsden 35904 
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ALASKA 
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SR 51367 
Fallban~s 9970 1 
907· 452-8502 

I& A SAUS 
26000enallSI :: 101 
Anchorage 995<l3 
907-276-69 11 
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Tucson 85711 
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COM'I.EACIAL & HOME SYSTEMS 
7840 E Broadway :: 113 
Tucson 85710 
602·886·6850 

( VANS t:[WlQt: 
7335 E Bulhelus 01 :: P 
Scousdale 85260 
602·998-2777 

IUTERPOIIT ASSOCI At : 
5801 E 22M Streel 
Tuc son 85711 
602-747·5773 

~'jCAO COMPUTER BROK( RS 
6819-P NOrln 2 1s1 Ave 
Phoenix 850 15 
602-242 ·9961 

MILL(T'S HECTROOICS 
621 E B,oa!:lwilY 
Mesa 852Q.4 
602·964· 1600 

ARKANSAS 

ABACUS mc 
:: 10 Smi th Bldg PO BOI( D 
Conway 72032 
501 ·329-9050 

CO~P\J I(ALANO 
11121 Rodney Parham Rd 
LIllie Rock 72212 
50 1·224. 4508 

COW'UI[R l'RooutTS UNliMITED 
241 2 Broadway 
LI11le ROCk 72201 
50 1-37 1-0449 

OATA SHOPPf 
238 Central Ma I 
Ft Smith 72903 
501 -452-4948 

OAr A SIIOI'I'( 
I OOO·C E Marne 
Van Buren 72956 
501 - ~ 7 4 ·8891 

SIS . IIIC 
22QI -Wasn11lgiOnAve 
Conway 72032 
&11_327_44 71 

CALIFORNIA 

ACTIVl: 6USj~SS MCHrl ~c 
23 Bela Court 
San Ramon 94583 
415-837-1167 

• AOVANtEDCllMPUTERfOOOCTS 
1310-8 E Edillge 
Sallia Ana 92705 
7 14 -558-8813 

' A'I~ 
11080 Jellerson Blvd 
Culyer Cily 90230 
213-390·3595 

."""' .... 
6060 Manchest!tf Ave 
Los Angeles 90045 
213-641·9322 

• ""'ROO 
1300 E Edinger Ave 
Sanla Ana 927 5 
714-547-8424 

• At/CROOA 
1054 EI Camino Reat 
Sunnyvale 94087 
408-243· 412 

• APIU TV 
2600~ Robett$On Blvd 
Los geles 90034 
213·559 · 4261 

• BAlIlWIN MUSIC 
15155 Broadway 
Sanlli Mana 93454 
805·922-8265 

• BUSltlESS ENt\I.fICEMENj COfI.P 
1711 E. Valley Pkway = 109 
Escondido 92027 
71,(-741-6335 

'Y1~ 
6041 'e'BenbaCk Lan 
Cl lrus I:teights 9561 0 
9 16-9612983 

BVTE SHOP 
1122 "S" Skeel 
Hayward 94541 
41 5·537·2983 

8m SHOP 
16508 Hawthorn 
Lawndale 90260 
213·371·2421 

BYTe SltOf' 
5453 E Stearns 5 t 
Long Beach 90815 
213·597·7771 

8YlE SHOP 
'16 11 San Vicenle Blvd 
Los Angeles 90049 
213-820· 1524 

8YTE SHOP 
141 5 EI Camino Real 
M\ View 94040 
415 ·969-5465 

8YlE SHOP 
2233 Et Camino Real 
Palo Alto 94306 
415·327-8080 

Authorized Dealers 
APRIL,1980 

8YTE SIIOI' COMPUIERlAIW • COMPUTEA WORLO. mc 
123 Yorba L inda Blvd 81 Nor th Lake SI 6789 Westminster Ave 
Placentia 92670 Pasadena 91101 Westminsler 92683 
714 - 524-53®~49-3205 714-898·8330 

8VTE SHOP ' T • OATA EOUtPI/.ENT SUPPLY 
8038 Clallemonl Mesa Blvd 1537 Howe Ave = 106 8315 Flleslone Blvd 
San Diego 921 11 Sacramento 95825 Downey 90241 
714·565·8008 916-920-8981 213·923·9361 -- COhIPlIlEJU.J{lO EOUCAIIQUAL ~' ICAO SYST(MS 
986 Monlele~ 51. 289 E. High,landS Ave 1527 28th 5 1 
San Luis Db po 93401 San Bernardino 92404 SacramenlO 95616 
805-~43-9310 714·886-6838 916-452-3609 

8YlE~ """"'.....,., ° mASS VALLEY COVPUT£P. 
3400 EI Camino Reel 4233 Convoy 51. 18430 Jayhawk Dr 
Sanla Clara 9505 ' San Oiego 92111 Smartville 95917 
408·249-4~21 11 4·560-9912 916-272-2793 

5Y1! SIlOP COMPUTERLANn " IIHL ItlST or UAl l1£Alllt 
1555 Morse Aye 2272 Markel 51. 7422 Mountjoy 
Veotura 93003 San Francisco 94114 Huntmglon Beach 92647 
805-647-8945 415-864-6080 714·848-0774 

''''''(11) """""'lAHO JAY·KERfl EUCTROtliCS 
2989 N. Main 51. 117 Fremont 51 1135 ColumbuS 
Walnul Creek 94596 San FranciSco94105 Bakersheld 93305 
415--933·6252 415-546-1592 805-871 ·5800 

• CIfANUELDATA.SVSTEI!'S CO,.,,,,,,'''''' K·SIIJTH ASSOClA T[ S 
5960 Mandalln Ave 1077 Sar8toga--\Sunnyvllle Rd. 11 Mast COUll 
Goleta 93011 San Jose 95129 Sac ramento 95831 
805·964·6695 408-253-8080 9 16·392-031 1 

CITATION SVSITMS. INC CO,,,,,, ° I..ANTDA INC 
260 SherIdan Ave 1,9304t Str.ee 8055 Manchesler Ave 
Palo Allo 94306 5an Ralael 94901 Playa del Rey 90291 
415--32S. 415-459-1767 213-821-0642 

MPUTEJI CONHECfION CO/.'.i'UlEJIt.A~iO LYOO TV 
21 4 Cal ifornia St 223 5 Broadway 19515 Village Or 
San FranCISCO 94 104 ~~~~~2~~frl~ Sonora 95370 
415·781-0200 209-532- 4894 

COMPUTER AGE.. lNC CQI.' PUHRLAIlO • MAnHEWS TV & STEREO 
4688 Convoy 51 = l OS 61 I Fil lh 5 1 6040 MISSIon 51 
San Diego 92111 Sanla Rosa 95404 Daly Cl ly 940 14 
71 4·565·4042 707-528-1 715 4 15-992·5400 

TH( COMPUTER COAIlER 
1317 Mc Henry Ave 
Modeslo 95351 
209·529·9967 

COMP.I,ITEfl I'(JIUI.\ COM!'U,!IIIAHtl A1.CULAI OA 
14052 E FIrestone Blvd 104 W FlrsL51 5 Third SI 
Santa Fe Springs 90670 Tuslin 92680 San Francisco 941 08 
213-921-2111 714-544-0 4 15·543- 1541 

"""lTElIlAHO alMPUJ\RLANO 
1625 EI Camino Real l~gnaciO Valley Rd 
Gelmom94002 VIa nut Creek 94598 
415·595-4232 415-935 -6502 

MElI 
6743 Dublin Blvd 
Dublin 94566 
415-828-8090 

COMPUTERLAND MICRO 015 I RI8U TORS 
2992 Nalliljo Road 2737 Croddy Wy Unil E 
EI cafon 92020 Sanla Ana 92704 
741-464·5656 714·641 ·0205 

THE CO~~T[R ROO"! PARA!)VM[ CONSUM£R H(CTROIIICS 
107.rSan Pabto Ave ISOOGraham HIli Rd 404 Second 5 1 

EI Celllio 94530 Santa C,uz95018 DaVIS 956 16 
41 5-233·5010 40B-426·9473 916-785·5210 
COMPlITERtA',D • COMPUTER Tl I/,ESHAAlI~ G CORP PASOl SCIENTifIC 
22634 FOOlh l1l Blvd 5560 Ru",n Rd 1933 Republic Ave. 
Hayward 94542 San Diego 92123 San Leandro 94517 
415-538-8080 71 4·565-0505 415·351 - 1501 
co~pu rERLAND COMPUTER WORlD. I'l e PCCOMPUT[RS 
6840 La Cienega Btvd 3808 W Verdugo Ave 10 166 San Pablo Ave 
InglewOOd 90302 Burbank 9 1505 EI Cerllto 94530 
2 13·776-8080 213·848·552 1 415·527-6657 
COMPUTEALANO COMPUTERWOALO ' PAOORAMMABLE ELECTROtl lCS 
4546 EI Camino Real 15818 Hawthorne 1748 W Chapman Ave 
Los Altos 94022 Lawndale 90260 Orange 92668 
4 15-941 -8 154 213-370·4842 714-978-6587 
COM?UTEAlAtlD • COMPUTER WORLD. INC AAOIO MAAT 
24001 Via Fabllcanle 5848 Sepulveda Blvd 1075 Cyp.ess Ave 
MISSion V,e,o 9269 1 VanNuys91411 Redding 96001 
71 4-770·0131 2 13-786-741\ 916-241 ·3000 

• Denotes deale, bUying directly 
trom Commodore 



Authorized Dealers

SYSTEMS FORMULATE COUP

39 Town 4 Country Village

Palo Alto 94301

415-326-9100

COLORADO

AMPTEC

2310 Providence Circle

Colorado Springs 60909
303-597-5384

AMPTEC

5975 No Broadway

Denver 80216

303-571-0833

BYTE SHOP

3101 WalnulSl
Boulder 80301

303-444-6550

BYTE SHOP

300 E Foothills Pkwy

Ft Collins 80525

303-223-4000

BYTE SHOP

970 So. Oneida
Denver 80224

303-399-8995

COMPUTERLAND

8749 Wadsworth Blvd

Arvada 80005
303-420-1877

COMPUTERLAND

4543 Templeton Gap Rd

Colorado Springs 80909

393-574-4150

COMPUTERLAND

2422 S. Colorado Blvd

Denver B0222

303-759-4685

MICRO COMPUTER INDUSTRIES
1520 E Mulberry. Suile 24

Fl Collins 80524

303-221-1955

MICRO WORLD ELECTRON!*

6340 VV. Mississippi

Lakewood 80236

303-936-4407

NEIGHBORHOOD COMPUTER STO#
130-15 W Alameda Pkwy.

Lakewood 80215
303-988-9140

CONNECTICUT

COLONIAL ENTERPRISES

360 Broad Street

New London 06320

303-442-279B

COMPUTERLAND

1700 Post Rd Hentag

Fairfield 06430
203-255-9252

COMPUTERLAND

55 Pratt Streel

Hartford 06103
203-727-1857

CONNECTICUT MICROCOMPUTER

150 Pocono Road

Brookfield 06804

203-775-9659

HAASE OFFICE MACHINES

908 Washington Blvd

Stamford 06901

203-359-4680

MULTI BUSINESS COMPUTER SYSTEMS

28 MarlboroughSt

Portland 06480

203-342-2747

DELAWARE

COMPUTERLAND

Astro Shopping Center

Newark 19771

302-73B-9656

DISTRICT OF COLUMBIA

COMPUTER EMPORIUM
1990 K Slreel NW

Washington DC 20006
202-466-3367

FLORIDA

ACCURATE COMPUTING SERVICE

785 N. Lake Blvd

North Palm Beach 33408

305-B42-4900

' COMPUTER CENTER

6578 Central Ave

St. Petersburg 33707

813-343-1396

COMPUTERLAND

500 E Spanish River Blvd

Boca Raton 33432

305-368-1122

COMPUTERLAND

274 Altiambra Circle

Coral Gables 33134

305-442-4112

COMPUTERLAND

3963 N. Federal Hwy

Fl Lauderdale 33308

305-566-0776

COMPUTERLAND

2777-6 University Blvd

Jacksonville 32217

904-731-2471

COMPUTERLANO
7374 S. Tamiami Trail

Sarasota 33581
813-921-7800

COMPUTERLAND

1520 E Fowler Ave
Tampa 33612
813-971-1680

COMPUTERLAND

4275 Okeechobee Blvd
West Palm Beach 33409

305-684-3338

COMPUTER SPECIALTY

3820 Mmton Road

Melbourne 32901
305-727-5147

1 COMPUTERS FOR YOU

3608 W. Broward Blvd.
Ft Lauderdale 33312

305-581-8945

CREATIVE EQUIPMENT

50 NW 68th Ave

Miami 33126
305-261-7366

FLORIDA BOOK STOflE

1614 W. University Ave
Gainsvffle 32604

904-376-6066

' FOCUS SCSNTiFtC

224 N. federal Hwy

Ft Lauderdale 33301

305-462-1010

FOCUS SCIENTIFIC

1601 BiscayneBlvd

Miami 33132
305-358-3948

MIDWEST CORP.

3341 NW 62nd Ave.

Miami 33122

305-592-5355

MONEY MANAGEMENT

904 Oafcview Ave
Ciearwater 33516 .

B13-443-5073

ORLANDO ELECTRONICS CO

2356 W. Oak Ridge Road

Orlando 32809
305-855-1010

PROFIT CONCEPTS. INC

3300 University Dr

Coral Springs 33065
305-753-8303

UNITED SYSTEMS & SOFTWARE

P 0 Box 117

Wmler Park 32789

305-647-2251

GEORGIA

ACTION BUSINESS MACHINES

1684 N Atwood Drive

Macon 31204

912-474-3333

■ANCRONA

3330 Piedmont R6

Allanta 30305

404-261-7100

ATLANTACOMPUtERMART

5091 -B Bulord Hwy

Atlanta 30340
404-455-0647

COMPUTERLAND

2423 Cobb Parkway

Smyrna 30080

404-953-0406

THE LOGIC STORE
3050 Macon Road

Columbus 31906

404-568-0197

MERCHANT'S BUSINESS MACH NES

IB Executive Dr. NE

Atlanta 30329
404-633-1027

PERIMETER OFFICE SUPPLY & EQUIP INC

6950 Peachlree Ind Blvd.. Suite F
Norcross 30071

404-449-5832

HAWAII

COMPUTERLAND

567 S KingS!
Honolulu 96813

808-521-8002

IDAHO

"ELECTRONIC SPECIALTIES
H411 fairview Ave

Boise 83704

208-376-5040

' WOULD TOY 4 H0B8YCRAFT

7820 Fairview Ave.

Soise B3704

208-376-3561

ILLINOIS

• APPLETREE STEREO
1022 W Lincoln Hwy

DeKalb6O115

815-758-2442

■ APPLETREE STEREO

117-119 E. Beaufort St.

Normal 61761

309-452-4215

• API'LEIREE STEREO
1645 N. Alpine

Rockfor0 61107

815-226-9826

ARPHAX CORPORATION

1422 N. E.Adams
Peoria 61603

309-676-1047

fllACKKAWtOFFICE SUPPLES
420 First St

Oi*on6i02l

815-288-3311

BYTE SHOP
1602 S. Neil St.
Champaign 61620

.217-352-2323

BYTE SHOP

5 S. LaGrange Ro

LaGrange 60525

312-579-0920

BYTE SHOP

3361 W. Dempster Si,
Skokie 60076

312-673-3550

CHICAGO SYSTEMS. WC
2200 Lawrence Ave.
Chicago 60625

3)2-561-6137

COMPUIERLAND

50E.RandRd.

Arlington Heights 600O4

312-255-6488

COMPUTERLAND

136 W Ogden Ave

Downers Grove 60515

312-964-7762

COMPUTERLAND

1500 S LakeSt

Mundelem 60060

312-949-1300

COMPUTERLAND

9511 Milwaukee Ave.

Niles 60648

312-967-1714

COMPUTERLAND

10935 S Cicero Ave

Oak Lawn 60453

312-422-B080

COMPUTERLAND

4507 N. Sterling

Peoria 61614

309-688-6252

• FINANCIAL DYNAMICS

530 Park Ave

River Forest 60305

312-771-5441

•KAPPELS COMPUTER STORE

125 E. MainSt

Belleville 62220

618-277-2354

• LILLIPUTE COMPUTER MART

4446 Oakton St

Skokie 60076

312-674-1383

wants
6146N. Lincoln Ave
Chicago 60645

312-583-8358

• OflCUTT BUSINESS MACHINES

431 First Street

USalle 61301

815-224-2774

■ RUHL & ASSOCIATES
24 W Stevenson

Freeport 61032

815-235-7800

• SCHAFF SYSTEMS S ENGINEERS

RIs 25 4 62

Algonquin 60102

312-658-5013

• STEREOTRONIC INDUSTRIES

Wadsworth Rd & North Ave.

Zion 60099

312-336-2222

SYSTEMS. INC

2200 W. Lawrence Ave
Chicago 60625

312-561-6137

INDIANA

• AUDIO SPECIALISTS

405 N. Michigan

South Bend 46601
219-234-5001

■ COMMUNICATIONS ELECTRONICS

2204 Grand Ave

Connersville 47331

317-825-6893

•THECOMPUTER CENTEfl

51591 US 31 North

South Bend 46637

219-277-4655

COMPUTERLAND

19 W. 80th Place

MerrillviHe46410
19-769-8020

FT. WAYNE ELECTRONICS

3606 Maumee Ave.
Ft. Wayne 46803

219-423-3422

GHAHAM ELECTRONIC SUPPLY

23rd and Columbia
Anderson 46014

317-644-3381

• GRAHAM ELECTfKHC SUPPLY

133 S. Pennsylvania St.
Indianapolis 46204

317-634-8202

' GRAHAM ELECTRONIC SUPPLY

408 North Streel

Lafayette 47902

317-423-5564

■ STEWART BUSINESS MACHINES

4778 Broadway

Gary 46406

219-884-9474

IOWA

■ THE COMPUTER CENTER
302 Commercial

Water loo 50701
319-232-9504

CYBER1A, INC

2330 Lincoln Way

Ames 50010

515-292-7634

THE MEMORY BANK

4128 Brady St

Davenport 52806

319-386-3330

KANSAS

CENTRAL KANSAS OFFICE SYS

234 W. 4th St..

Hutchinson 67501

316-662-0513

COMPUTERLAND

10049 Santa Fe Drive

Overland Park 66212

913-492-8882

COMPUTER SYSTEMS DESIGN

906 N Main

Wichita 67214

316-265-1120

COMPUTER VIDEO ROOM

7105 W 105th St.

Overland Park 66212

913-648-7105

MAIN ELECTRONICS

225 Ida

Wichita 67211

316-267-3581

PERSONAL COMPUTING CENTER

3819 W 95th St

Overland Park 66212
913-649-5942

KENTUCKY

• BARNEY MILLERS INC

232 E Main St

Lexington 40507

606-252-2216

COMPUTERLAND

10414 ShelbyvilieRd

Louisville 40223
502-245-8288

MICROTECH. INC

1127 S. 6th St

Louisville 40203

502-587-8099

LOUISIANA

COMPUTER PLACF

3340 Highland Road

Baton Rouge 70812

504-387-0072

COMPUTER PLACE

1904 Pmook Rd =202

Lafayette 70508

318-232-4097

COMPUTER SHOPPE

12-AW Bank Expressway
Gretna 70053
504-366-0687

■ COMPUTER SHDPPE

3225 Danny Park

Metaine 70002
504-454-6600

EXPANDER TECHNOLOGIES. INC
3883Greenway Place

Shreveporl 71105
318-868-5144

■FREEMAN ELECTRONIC::
708 N. 7th St

West Monroe 712<J1

318-388-2312

VIDEO SPECTRUM

6601 Veterans Memorial Blvd
Melaine 70003

504-885-6527

MAINE

C '. •'■

37 High St

Lewiston 04240

207-784-6961

MARYLAND

COMPUTERLAND

16065 Frederick Road

Rockville 20855

301-948-7676

COMPUTERS. ETC

13-A Allegheny Ave

Towson 21204

301-296-0520

MAC'S MERCHANDISE MART

7140Fairbrook Rd

Bal1imore21207

301-298-0473

■ THE MATH BOX. INC

2621 University Hlvd W

Wheaton 20902

301-933-8770

YOUR OWN COMPUTER LTD

10678 Campus Way South

Largo 20870

301-350-6680

MASSACHUSETTS

COMPUMAflT CORP

270 Third St

Cambridge 0214?

617-491-2700

COMPUTER CITY

5 Deiter Row

Charleston 02129

617-242-3350

COMPUTERLAND

214 Worcester St

Weliesley 02181

617-235-6252

COMPUTER SHOP 11000011

288 Norfolk St

Cambridge 02139

617-661-2670

COMPUTER VILLAGE

66 Myron SI

Wesi SprmghelC 01089

413-739-3809

Denotes dealer buying directly

from Commodore

(:: Authorized Dealers 

SYSTEMS fOOMULATf OOU' 
39 Town & Counlry Village 
Palo Alto 94301 
41 5·326·9100 

COLORADO 
A."'PTEC 
23 10 Providence Clfcle 
Colorado Springs 80909 
303-597-5364 

AMPTEC 
5975 No Broadway 
Oenver8021S 
303-571·0833 

Bm SHO!' 
3101 Walnul SI 
Boulder 80301 
303-444 -6550 

BYTESHOI' 
300 E. foothills Pkwy 
FI Collins 80525 
303·223·4000 

BYTESHOI' 
970 So. Oneida 
Denver 80224 
303·399·8995 

aJMPllTERlAHO 
8749 Wadsworlh Blvd 
Arvada 80005 
303·420- 1877 

OJMPUTERLANO 

COMl'lJTERt>NO 
500 E SpanIsh RIver Blvd 
Boca Ralon 33432 
305·368· 11 22 

COMPUTERLANO 
274 AlhamDra Circle 
Coral Gables 33134 
305·442-411 2 

COMPUTERlANO 
3963 N. Federal Hwy 
Ft lauderdale 33308 
305·566·0776 

COMI'UTERLANO 
2777·6 University Blyd 
Jac ksonville 32217 
904-731-2471 

COMPUTERlANO 
7374 S. Tamiami Trail 
Sarasota 33581 
8 13-921-7800 

COMPIJTEALANO 
1520 E Fowler Ave. 
Tampa 33612 
8 13-971-1680 

COMP\JTEAlANO 
4275 Okeechobee Blvd. 
Wesl Palm Beach 33409 
305-684-3338 

COt.'.PUTER SPt:CIAlTY 
3820 MinIon Road 
Melbourne 3290 1 
305-727-51 47 

PERlMffER OffICf SIJPf\. Y & [0011' INC 
6950 Peachtree Ind. Blvd., SUi te F 
Norcross 30071 
~04 -·U9-5832 

HAWA .. 

COMP\JTERLANO 
567 S. King SI. 
Honolulu 96813 
808-52 1-8002 

IDAHO 

, ElECTRONIC SPt:CIAlIIES 
8411 Fairv iew Ave. 
Boise 83704 
208-376 -5040 

• waltO TOY & H088YCRAFT 
7820 FaiNiew Ave. 
Boise 83704 
208-376-3561 

ILLINOIS 

, APPLnREE STER£O 
1022 W lincoln Hwy 
OeKalb601 15 
815-758-2442 

• APPlETREE STEREO 
117-119 E. Beaulorl 51. 
Normal 6176 1 
309-452-4215 

• APPlEIREE STEREO 
1545 N. Alpine 
Rocklord 61107 
815-226-9826 

""""" 6146 N. Unco ln Ave. 
Chicago 6O&t5 
312-583-8358 

• ORCun BUSINESS MACHlNfS 
431 First Street 
laSalle 61301 
81S-224-277~ 

• RUHl [I, ASSOCIATES 
24 W. Stevenson 
Freeport 61 032 
815-235-7800 

• SCtlMF SYSTEMS [I, ENGINEERS 
Rts. 25 [I, 62 
Algonquin 60 102 
31 2-658-S013 

• STEREOTRONIC INDUSTRIES 
Wadsworth Ad. [I, North Ave. 
lion 60099 
312-336-2222 

SYSTEMS. IHC 
22"00 W. lawrence Ave. 
Chicago 60625 
3 12-561 -6137 

INDIANA 

, AUOIO Sf'ECtAUSTS 
405 N. Michi9an 
South Bend ~660 1 
2 19-234-5001 

• COt.'.MUlIICATIONS ElfCTR(llICS 
2204 Grand Ave. 
Connersville 47331 
317-825-6893 

4~3 Templeton Gap Ad 
Colorado SprIngs 80909 
393-574-4150 

CUMPUnRLAND 
2422 S. Colorado Blvd. 
Oenver 80222 
303·759·4685 

AR!'HAX COfIPORATION 
1422 N. E. Adams 
Peoria 61603 

'"' . TIE COMP\HffiWllf,ll 

:",·::;~~~~lr&~~~~~h 
219-277-4655 

I 
1520 E Mulberry. 
Fl Collins 80524 
303-221·1955 

MICRO WORLO ELEC1RONIX 
6340 W. MiSSissippi 
Lakewood 80226 
303-936-4407 

CO"PU"~ 51J. 
°rocus_ 
22~ N. FedeOlI Hwy BYl'ESIt)P 
A. Llucterdlle 33301 5 S. laGrange Road 
305-462-1010 l.aGrange60525 
RXJJS ~ 312-579-0920 
1601 BlsCayna Blvd. BYTESICIP 

CON NECTICUT ~~ .. ~~~.. 3361 W Dempster 51. 
~ ----- 5kokie 60076 

COlomAL EUTERPIUSES MIJW£ST CORP 312-673.3550 
360 Broad Street 3341 NIH 82nd Ave. 
New London 06320 Miami 33122 ~~.~ 
203·442-2798 305-592-5355 

COMPU1ERlANO 1 ,,,,,g~,.,---,,::::'6:=:':;': ~r:;r,_~5 1700 Post Ad ,t-

Falrl leld 06430 ~~;~:---_iCOMPU~~t~.....,~~~~=~ __ ... __ ~§~~~~~= 203-255·9252 

COMPUlERlANO (lRlAtUlO ELECTRONICS CO 
55 Prat~ ~~~o~ 2356 W . Oak Ridge Road CQMPUTERLANO 
Hartlor Orlando 32809 136 W. Ogden Ave IOWA 
203-727. 1857 305-855-1010 Downers Grove 605 15 • THE COMPUTER CENTER 
CONNEClICUT MICRClC(w.PU TER PROfll CONCEpTS. JUe 312-964-7762 302 CommerCIal 
1 SO Pocono Road 3300 Unlvelslty Dr COMPUIERLANO WaterlOO 50701 
Brook/letd 605';804 Coral Springs 33065 1500 S. lake St. 319-232·9504 
203-77S-9 305-753-8303 Mundelein 60060 CYBERlA.IUC 
HAASE OffiCE MACHItI[S UNITED SYSTEMS & SOfTWARE 312-949-1300 2330 lincoln Way 
908 Washing ton Blvd PO Box tl7 COMPUTERlAIUl Ames 5001 0 
Stamford 06901 Winter Park 32769 9511 Milwaukee Ave 515-292-7634 
203-359· 4680 305·&47-2251 Niles 60648 THE MEMORY BANK 
MULTI BUSINESS COMPUTER SYSTEMS 312-967-1714 41 28 Brady 51. 
28 Marlborough St GEORGIA COMPUTERlANO Oavenport 52806 
Portland 06480 ACTION BUSINESS MACHIUES 10935 S. Cicero Ave 3 19-386-3330 
203·342 -2747 1684 N. Atwood Drive Oak Lawn 60453 

DELAWARE ~la2c_~~}_h~~; 3 12-422-8080 ~~:~SAS CfFICE SVS 

COMPUTERLAIIO ' ANOIOtIA COMPU TERlAND 234 W. 4th St .• 
Astro Shopping Center 3330 Piedmont Rd. ~S07. N6ISJ;~ling Hutchinson 67501 
Newark 19771 Atlanta 30305 3:r6~ 6252 316-662-051 3 
302·738-9656 404·261-7100 - • ...... ...... ". '.0 

' FtNAHCIAL OYHAlJ.1CS ........ r\" LN' 
DISTRICT OF COLUMBIA AT1..AH1A COMPUTER IAART 530 Park Avo. 10049 Sanla Fe Drive 

COMP\JTEREMPORIUM ~~-t: ~~;~~d Hwy ~;2~~~f~~:~~0305 ~3~!92~~~: 66212 
1990 K Stleet NW 404-455-0647 
Washmgl0n DC 20006 • KAPPEL'S COMPUTER STORf COMPUTER SYSTEMS OESIGN 
202-460-3367 COMPUTffiLAlIO 125 E. Main 51. 906 N. Main 

2423 Cobb Park ..... ay Belleville 62220 Wichita 6721 4 
FLORIDA ~~~~n5a3~g.o~2 618-277-2354 316-265-1 120 

ACCURATE COMPUTING SERVIC[ • ULlIPUTE COMPUTER MART COMPUTER VIDEO ROOM 
785 N. Lake Blvd THE LOGIC STORE 4446 Oakton St 7105 W . 105th 51 
Norlh Palm BeaCh 33408 30SO Macon Road Skokie 60076 Overland Park 662 12 
305.842-4900 ~~~6~~~,3~rs 3 12-674-1383 913-648-7 105 

' ~~~~~~Rn~~=IT~~e . MERCKANl"S 8USIUESS MACH UES ~~ I~L!CTRONICS 
SI. PeterSburg 33707 18 Executive Dr. NE Wichita 67211 
813-343-1396 :g:~J~3:~~~~ 315-267-3581 

PERSClHAI. COMPUTING C(Nt[R 
38 19 W 951h St 
Overtand Park 60212 
9 13-&t9-5942 

KEN TUCKY 

• BAAN£Y MIllER·S INC 
232 E. Main 51. 
Lexington 40507 
606-252·2216 

COMp\HERLANO 
104 1 ~ Shelbyville Rd. 
louisville 40223 
502-245-8288 

MICROTECH. IM: 
1127S. 61hSt 
Louisville 40203 
S02-587-8099 

LOUISIANA 

COI>'.l'\JTER PlACE 
3340 Highland Road 
Baton Rouge 70812 
504-387·0072 

COMPUTER PlACE 
1904 Pinook Rd = 2{)2 
Lafayette 70508 
318-232-4097 

ID!PUTER SHOPPE 
b~~~'Z 7~~j Expressway 

504-~66 -0687 

• aw.PUT£A SHOPPE 
3225 Danny Park 
Metaine 70002 
504-454-6600 

EXPAHW TECHtlOLOGIES. I/;C 
3883 Gleenway Place 
5hrevepor17 110S 
318-868-5 144 

;:;;n"v;;~; ,;~; MemOfl:l 1 Blvd 

MARYLAND 

COMPUTERLANO 
16065 Frede,ick Road 
Rockville 20855 
301-948 ·7676 

CO MP\JTERS. n c 
13-A Allegheny A '16 
Towson 21204 
301-296-0520 

MAt·S M(RCHAlIOISE MARl 
7140 Fallbrook Aa 
Bal1lmofO 21207 
301 -298·0473 

'tHE MAlIl BOX. INC 
2621 Unlvel sl ty B lvd W. 
Wheaton 20902 
30 1-933-8770 

YOUR OWN COMPUTEJt.l TO 
10676 Campus Way Soulh 
largo 20870 
301-350-6680 

MASSACHU SETTS 

COMPUMAAT CQIIP 
270 Third 51 
Cambridge 021 42 
617-491 -2700 

COMPUTER CITY 
5 DoxIe, Aow 
Charleston 02129 
6t7-2~2 -33SO 

COMPUTERlANO 
214 WOlcester 51 
Wellesley 02181 
617-235-6252 

CQMPUTERSHOP l100Xill 
288 NorfOlk St 
Cambridge 02 139 
617-55 1-2670 

COMPUT[lI. VILLAGl 
66 Mvron SI 
Wesl Spllng l iela 0 1089 
41 3-739·3809 

• Denotes dealer buying directly 
110m Commooole 



Authorized Dealers

■ NEECO (New England Electronics)

679 Highland Ave

Needham 02192

617-449-1760

• RETAIL COMPUTER CENTER

455 Center St

Ludlow01056

413-589-0106

THE SOUND COMPANY

Fairfield Mall

Chicopee 01020

413-593-5330

THE SOUND COMPANY

447 Sumnor Avenue

Sprmfielcl 01108

413-736-3626

THE SOUND COMPANY

TheWesttield Shops

423 E Mam St.

Westfieid 01085

413-568-1160

MICHIGAN

THE COMPUTER CENTER

28251 Ford Rd

Garden City 48135
313-422-2570

' COMPUTER HOUSE

1407 Clinion Road

Jackson 49202

517-7B3-5343

COMPUTERLAND
2927 281h St SE

Kentwood 49508

616-942-2931

COMPUTERLAND

301 S Livernois

Rochester 48063

313-652-9000

COMPUTERLAND

29673 Northwestern Hwy

SouthhelfJ 48034

313-356-8111

• COMPUTERMART OF ROYAL OAK

560 W. 14 Mile Road
Clawson 48017

313-288-0040

" COMPUTRONIX

423 Sagmaw Rd
Midland 48640

517-631-8060

HILTON FROST. INC

162 Apple Ave.
Muskegon 49442

616-722-6757

INTERLINK

101 North Maplewood
Bernen Springs 49103
616-471-2144

616-471-3126

' MAIN SYSTEMS. INC

1161 N Ballenger Hwy = I

Flint 48504

313-232-3130

MAIN SYSTEMS INC

1324 Lake Drive. SE

Grand Rapids 49506
616-454-0298

MAIN SYSTEMS INC

2929 Covington Court

Lansing 4B912

517-485-3910

MATRIX INC

1241 N Main

Ann Arbor 48104

313-663-6677

NATIONAL MICRO

1094 Third St

Muskegon 49440

616-722-2929

• NEWMAN COMPUTER EXCHANGE
1250N Mam Streel

Ann Arbor 48107

313-994-3200

MINNESOTA

1 COMPUTER DEPOT

3615 W 70th St
Minneapolis 55436

612-927-5601

" COMPUTER DEPOT

7625 Bush LakeRd.

Minneapolis 55435

612-831-2088

COMPUTERLAND

8070 Morgan Circle Dr
Bloomington 55431

612-884-1474

1 DIGITAL DEN

2138 Burnsville Center
Burnsville 55337
612-770-3424

1 DIGITAL DEN

1009 Maplewood Mall
Maplewood 55109

612-770-3975

1 MINNESOTA MICRO SYSTEMS
514 Cedar Ave South

Minneapolis 55454

612-338-5604

■ SCHAAK ELECTRONICS

1415 Mendota Heights Rd

St. Paul 55120
612-454-6830

Z1M COMPUTERS

5717Xeres Ave

Brooklyn Center 55429

612-560-0336

MISSISSIPPI

MISSISSIPPI MICROS INC

Mad 51-1700 Terry Rd

Jackson 39204

601-948-7846

MISSOURI

■ COMPUTER COUNTRY

235 Dunn Road

Florissant 63031

314-921-4433

'COMPUTER COUNTRY

4479 Lemay Ferry Rd

St Louis 63129

"314-487-2033

COMPt)

1214 S.Noland Road
Independence 64055

816-461-6502

COMPUTERLAND

11990 Dorset! Road

Maryland Heights 63043
314-567-3291

COMPUTER MART

181.5 Nolan[J Ro.id

Independence ti405!>

NEVADA

BYTE SHOP

4104 S. KeitzkeLane
Reno 89502

702-826-8080

• HOME COMPUTERS

1775 Tropicana

Las Vegas 89109
702-736-6363

INGENUITY. INC

1562 Linda Way

Sparks 89431

702-359-6671

SUPER SOUND

1727-CE Charleston
Las Vegas 89104

702-384-1512

NEW HAMPSHIRE

COMPUTERLAND

419 Amherst

Nashua 03060

603-889-5238

L D ENTERPRISES

736 Third Ave.

Berlin 03570

603-752-1942

STILLGATE COMPUTER SYSTEMS

1 West Street
Keene 03431

603-357-3981

NEW JERSEV

COMPUTERLAND

Highway E65 Route 4

Paramus 07652

201-845-9303

COMPUTERLAND

74 Elm St.

Mornstown 07960

201-539-4077

COMPUTERLAND

1442 E Rpute?0
Cherry Hilt 08034
609-795-5900

* A S D OFFICE SYSTEMS
Van Wyck Plaza

Poughkeepsie 12603
914-473-9400

;ASI CELESTIAL COMPUTERS
NY ASTROLOGY CENTER

127 Madison Avenue

New York City 10016
212-679-5676

* BC COMMUNICATIONS
207 Depot Road

HuntinglonStn 11746
516-549-8833

THE BINARY ORCHARD. INC

S-58S4 Camp Road
Hamburg 14075

716-648-7167

BITS S BYTES
2800 Straight Rd.

Fredon i a 14063

716-673-1682

BITS COMPUTERS

418 W Dominic St.

Rome 13440

315-336-0266

COMPUCIRCUIT

222 E Amherst St
Buffalo 14214

716-838-2442

1 THE COMPUTER FACTORY

485 Lexingion Ave

New York City 10017
212-687-5001

' COMBtffEIHSHIBi*] STORE
iO3Atian6cAve

Lvibrook 11563

51S-887-1S00 ;

■CCMflJfiftHOUSF INC '■■■"
721 Atlantic Ave
Rochester 14609

716-654-9238

COMftmRLAND

i6t2NtaflraFaiisBlwi.

GAHor.N STATE CGMPUTFP

9^*2 South Avesnue
WSTEMS-

1311 Northern

seTii030

516-627-2

GATEWAY OfFICE W

9505 Gravois
Aflton 63123

314-631-0110

PARSONS ELECTRONICS

1059 Venture Dr

St. Charles 63301
314-723-2227

MONTANA

8YTE SHOP

1201 Grand Ave Suite 3

Billings 59102
406-252-2299

' THE COMPUTER STORE
1316 16th St W =35

Billings 59102

406-245-0092

NEBRASKA

AMERICAN COMPUTERS
4442 S 841h

Omaha 68127

402-592-1518

COMPUTERLAND

11031 Elm SI
Omaha 68144

402-391-6716

DOUBLE E ELECTRONiCS
280 N 115th St

Omaha 68154

402-334-7870

1 MIDWEST COMPUTER
8625 'I" Street

Omaha 68127

402-592-3590

Erist Dr.
West Miltord 07480

201-682-3341

MELAD ASSOCIATES
P O. Box 159

Milllown 08850

201-828-3682

•SMI

600 Washington Ave

Carlstadt 07072

201-939-4800

' S S COMPUTER ENTERPRISES

224 E Madison Ave.
Cresskill 07626

201-567-8076

ETONEHENGE COMPUTER CO

89 Summit Avenue

Summit 07901

201-277-1020

THOfl ELECTRONICS COfiP

321 Pennsylvania Ave.
Linden 07036

2D1-486-3300

NEW MEXICO

MICROCOMPUTER SERVICES

2201 E 11th Street

Farmington 84701

505-327-6825

• OMEGA BUSINESS PROD INC

3100Richmmond NE

Albuquerque 87107
505-345-4545

NEW YOHK

AMERICAN PERIPHERALS

3 Bangor Street

Lindenhurst 11747

516-226-5849

COMPUTER STRATEGIES. INC
SOON. Main St

Spring Valley 10977

9U-356-7770

COMPUTER WORD. INC
422 Northern Blvd

Great Neck 11021

516-487-7830

- COMPUTER WOfiLD

519 Boston PostRd

Port Chester 10573

914-937-6662

COMTEK ELECTRONICS
2666 Coney Island
Brooklyn 11235

212-332-5933

DEJ VIDEO SERVICE. INC

840 Wellwood Avenue

North Lindenhurst 11757
516-957-8932

EXCEL COMPUTER SERVICES
3636 Hollend Ave

Bronx 10467

212-652-4028

HONDERS COMPUTER EMPORIUM
57 North Streel

Middletown 10940
914-343-4880

LOGICAL PLAYBACK

10 Grace Ave
Great Neck 11021

212-624-9075

" MEIZNER BUSINESS MACHINES
4771 Boston Post Rd

Pelham 10603

914-738-6000

Mfi COMPUTER
Imperial Plaza

Wappingers Falls 12590
914-297-1223

JOHND OWENS ASSOC
12 Schubert Ave

Staten Island 10305
212-448-6283

SECURITY SYSTEMS INSTALLERS
86 Fair Street

Carmel 10512

914-225-5321

UNITED PHOTOCOPY CO
41 Union Square

New York City 10003

212-929-4826

UPSTATE COMPUTER SHOP
629 French Rd . Campus Plaza

New Hartford 13413

315-733-9139

NORTH CAROLINA

BYTE SHOP

218 N Elm SI

Greenboro 27401

919-275-2983

CAROLINA INFORMATION SYSTEMS

1213Hillsborough St
Raleigh 27605

919-833-0210

COMPUTERLAND

3915 E Independence Blvd
Charlotte 28205

704-536-8500

DATA HELP
2716 Stewart Lane

Rocky Mtn 27801

919-977-5517

N18L0CK TYPEWRITER CO

675 W. 4th Street

Winston Salem 27101
919-722-7013

OHIO

ASTRO VIDEO ELECTRONICS
504 E Mam St

tancasier 43130

614-687-0629

CO
WBffBusch Blvd

Columbys.43229
614-436-84 4 2

AND

■ch Road

umbus 43229

614-888-2215

COMPUTERLAND

1288 Som Center Rd

Maylield Heighls 44124
216-461-1200

COMPUTERLAND

4579 Great Northern Blvd
North Olmsted 44070

216-777-1433

■ GRAHAM ELECTRONIC SUPPLY

239 Northland Blvd
Cincinnati 45215

513-772-1661

" INDUCTIVE COMPONENTS

1200 Ferns Rd

Amelia 45102

513-752-4731

1 McSHANE

123 W. Washmgion

Medina 44256

216-725-4568

MICRO MINI COMPUTER WORLD
74 Robinwood Ave

Columbus 43213
614-235-5813

OMICRON COMPUTER SYSTEMS

873 N Monroe Drive

Xenia 45385

513-372-1612

RADIO COMMUNICATIONS

1995 Manon-Bocyru5 Rd
Manon 433D2

614-382-4126

-UNIVERSAL AMATEUR RADIO

1280AidaDr.

Reynoldsburg 43068

614-866-4267

Denotes dealer buying directly

trom Commodore

• NEECO (New Ef'lQland Eletlronocsl 
679 Highland Ave. 
Needham 02192 
617·449·1760 

• RETAIL COMPUTER C£NHR 
455 Cenler St 
Ludlow 01056 
413·589·0106 

THE SOUNO COMPANY 
Fairfield Mall 
Chicopee 01 020 
413·593·5330 

TilE SOUNO COMPANY 
447 Sumner Avenue 
Spllnl iald 0 11 08 
413·736·3626 

THE SOUND COMPANY 
The Westfield Shops 
423 E. Main Sl 
Westfield 01085 
413·568·1160 

MICHIGAN 

THE COMPUTER CWTER 
28251 Ford Rd. 
Garden City 46135 
313· 422·2570 

• t::xw.PUlER I10USE 
1407 Chnion Road 
Jackson 49202 
517·783·5343 

COMPUTERlANO 
2927 261h St SE 
Kentwood 49508 
616·942·2931 

CQI.I.PUT£RlAND 
301 S Livernois 
Rochester 48063 
313·652·9000 

CO MPUIERLANO 
29673 NorthweSlern Hwy 
Southfield 48034 
313·356·81 I I 

• COMPUTERIMRT Of ROVAl OAK 
560 W. 14 Mile Road 
Clawson 48017 
313·288·0040 

• CQ.!PUTRO/UX 
423 Saginaw Rd. 
Midland 48640 
517·63 1·8060 

HILTON FROST. INC 
162 Apple Ave. 
Muskegon 49442 
616·722·6757 

INlEfltlNK 
101 North Maplewood 
Bemen Springs 491 03 
616-.471 ·2144 
616-471 ·3126 

• MAIN SVSTfMS.IIIC 
\161 N. Ballenger Hwy = 8 
Flint 48504 
313·232·3130 

IAAlH SVSTEMS INC 
1324 lake Drive. SE 
Grand Rapids 49506 
616·454·0298 

MAIN SVSTEMS. INC 
2929 Covington Court 
Lansing 48912 
517·485-3910 

MATRIX. INC 
1241 N Marn 
Ann Arbor 48104 
313-663·6677 

NATIONAlMICSIO 
1094 Third St 
Muskegon 49440 
6t6·722-2929 

• NEWMAN COMPUTER EXCHANGE 
1250 N. Main Streel 
Ann Arbor 48107 
313·994·3200 

MINNESOTA 

• COMPUTER DEPOT 
36 15 W 70th St 
MinneapoliS 55436 
612·927·5601 

• COMPUTER DEPOl 
7625 Bush Lake Rd. 
Minneapolis 55435 
612·831 ·2088 

COMPUTEALANO 
8070 Morgan Clfcle Or 
Bloomington 55431 
612·884 · 1474 

• DIGITAL DEN 
2138 Burnsville Cenler 
Burnsville 55337 
612·770·3424 

• DIGiTAl DE N 
tOO9 Maplewood Mall 
Maplewood 55109 
612·770-3915 

' I/.lWI:sDIJ. !.'.ICRO SYSTEMS 
514 Cedar Ave Soulh 
Minneapolis 55454 
612·338·5604 

• SCHAAl( ELfCTROIIICS 
1415 Mendota Heighls Rd 
51. Paul 55120 
612·454·6830 

11M COMPUTERS 
5717 Xeres Ave 
Brooklyn Cenler 55429 
612·560·0336 

MISSISSIPPI 

MISSISSIPPI MICROS IIIC 
Marl 51-1700 Terry Rd 
Jackson 392()'c 
601·948·1846 

MISSOU RI 

• COMPUTfR COUNTRY 
235 Dunn Road 
Florissant 63031 
314-921.4433 

PARSONS ELECIRQWCS 
1059 Venture Dr. 
5t. Charles 63301 
314·723·2227 

MONTANA 

8YTESHOP 
1201 Grand Ave 5ul le 3 
Billings 59 102 
406·252-2299 

• THE COMPUTER SIOOf 
121616thSt.W. =35 
Billings 59102 
406·245·0092 

NEB RASKA 

AI.'lR1CAN CClMPUTfRS 
4442 S. 84th 
Omaha 68127 
402·592·1518 

COMPUTERlANO 
11 031 Elm SI. 
Omaha 68144 
402·391·6716 

OOiJ8t.E E ElECTR(lN:CS 
280N 115thSt 
Omaha 68154 
402·334·7870 

" MIOWEST COMPUTER 
6625 .,.. Street 
Omaha 68127 
402·592·3590 

(:: Authorized Dealers 

NEVADA 

8YTE SHOf> 
4104 S. Keitzke Lane 
Reno 89502 
702·826·8080 

• HOME COMPUTERS 
1775 Tropicana 
las Vegas 89109 
702·736·6363 

INGEt"UllY. INC 
1562 linda Way 
Sparks 89431 
702·3S9·667I 

SUPfR SOUNO 
1727-C E, Charleston 
Las Vegas 89104 
702-384·1512 

NEW HAMPSHIRE 

COMPUHRLANO 
419 Amherst 
NaShua 03060 
603·889-5238 

L 0 ENTERPRISES 
736 Third Ave. 
Bertin 03570 
603·752-1942 

SlILlGAtE COMPUtER SYSl[MS 
1 West Street 
Keene 03431 
603·357·398 1 

NEW JERSEY 

"""'"ERlAND 
Highway E65 Route 4 
Paramus 07652 
201-&45·9303 

""""'ERlAND 74 Elm SI. 
Morristown 07960 
20t ·539·4077 

MElAOASSOClAHS 
P O. Box 159 
Milltown 08850 
201·828·3682 

• S \,lI 
600 Washinglon Ave 
Carlsladt 07072 
201·939·48oo 

• S S COMPUTER ENIEflPRISES 
224 E. Madison Ave. 
Cresski ll 07626 
201-567·8016 

STONEHENGE COMPUTER CO 
89 Summit Avenue 
Summit 07901 
201·277·1020 

THOR ELECTRONICS CORP 
321 Pennsylvania Ave. 
linden 07036 
201·486-3300 

NEW MEXICO 

MICROCOMPUTER SEIMCES 
220 1 E. \1 th Street 
Farmington 84701 
505·327·6825 

• OMEGA auSINESS PROO. INC 
3100 Richmmond NE 
Albuquerque 87107 
505·34S·4545 

NEW YORK 

AMERICAN PfRIPHERAl.S 
3 Bangor Street 
lindenhurst 11747 
516·226·5849 

• A S. D. OFFICE SYS)"fMS 
Van Wyck Plaza 
Poughkeepsie 12603 
914.473·9400 

" J.SI CELESTIAL COMPUTEflS 
N V ASIRQ'()GY ctNTER 
127 Madison "'venue 
New York City 10016 
212·679·5676 

• 8C COMMUNICATIONS 
207 Depot Road 
Huntinglon Stn, 11746 
516·549·8833 

THE BINARV CHlCltAAO. INC 
5·5854 Camp Road 
Hamburg 14075 
716·648·7167 

BrlS & 8YTfS 
2800 Straight Rd 
Fredonia 14063 
716·673·1682 

BlIS COMPUTERS 
418W. OominicSI. 
Rome 13440 
315·336·0266 

COMf'UCIRClJIT 
222 E. AmherSl St. 
Buffalo 14214 
716·838-2442 

CO/.'.PlfTER WOAD. INC 
422 Northern Blvd 
Great Neck 11021 
516·487·7830 

• COMPU TER WORlO 
519 Boslon Post Rd 
Port Chester 10573 
914·937-6662 

COMIEK ElECTRONICS 
2666 Coney Island 
Brooklyn 11235 
212·332·5933 

DEJ vnOSfRVlCE. 1NC 
840 Wellwood Avenlle 
Norlh L,ndenhurSI 11757 
516·957·8932 

EXCEL COMPUTER SUlVlCES 
3636 Hollend Ave. 
Bronx 10467 
212·652·4028 

HIl'IOERS COMPUTER EMPORIUM 
57 North Sireel 
Middletown 10940 
914·343-4880 

LOGICAL PLAYBACK 
10 Grace Ave 
Greal Neck 11021 
212·624·9075 

• !.'.ElZNER auSlNESS !.'.ACHINES 
4771 Boslon Post Rd 
Pelham 10803 
91 4·738-6000 

I.fI COMPUtER 
Imperial Plaza 
Wappingers Falls 12590 
914·297.1223 

" JOHN 0 O' .... ENS ASSOC 
12 Schubert Ave 
Staten Istand 10305 
2t2·448·6283 

5(CURITY SYSTEMS INS T AlLfRS 
86 Fall Sireet 
Carmel 10512 
91 4·225-5321 

Ut.1IEO Pt(lTOCOf'Y CO 
41 Unron Square 
New York City 10003 
212·929·4826 

• UPSTAIE COMPUl(R Sl lQP 
629 FrenCh Rd . Campus Plaza 
New Hartlord 13413 
315·733·9139 

NORTH CAROLIN A 

BYTE SHOP 
218 N. Elm St 
G/eenboro 27401 
919·275·2983 

CAROUtlA ItlFORMATlOt1 S¥SHMS 
1213 Hillsborough SI 
Raleigh 27605 
919·833·0210 

COW'UTERlAND 
3915 E, Independence Blvd 
Charlolle 28205 
704·536·6500 

DAIA HELP 
271651ew3rlLane 
Rocky Min 27801 
919·977·5517 

NIIlClCI< TYPfWRITEfl CO 
675 W. 4th Street 
Winston Satem 27101 
919·722-7013 

CQMPUTEfllANO 
1288 Sam Center Rd 
Maylield Heights 44124 
216·46 1-1200 

ClW.PUTERlANO 
4579 Great NOrlhern Blvd 
NOrlh Olmsted 44070 
216·777·1433 

• GAAHA'" ELECTRONIC SUPPLY 
239 NOrlhland Blvd 
Cincinnali 452 15 
513-772-1661 

' INOOCIIVE COMPONENTS 
1200 Ferris Rd. 
Amelia 45102 
513·752·4731 

" McSHANE 
123 W. Washington 
Medina 44256 
216-725·4568 

" MICRO MiNI COMPUTER WORLD 
74 Robinwood Ave 
Columbus 43213 
614·235·5813 

OMiCROO COMPUTER SYSTEMS 
873 N Monroe DI1ve 
Xenia 45385 
513·372·1612 

RAOIO COMMUNIC"TIOOS 
1995 Marion·Bucyrus Rd 
Manon 43302 
61 4·382·41 26 

• UNIVERSAl AMATEUR RADIO 
1280 Aida 01. 
Reynordsburg 43068 
61 4·866·4267 

• Denotes dealer bUVlng dlreclly 
Irom Commodore 



Authorized Dealers

OKLAHOMA

■ AUWO HORIZONS

3707 E Frank Phillips

Barllesville 74003

918-333-7748

' BRADFOfiD BROTHERS

507 S Mam

Tulsa 74103

918-584-4558

COMPUTERLAND

10621 North May Ave

Oklahoma City 73120

405-755-S200

COMPUTER SYSTEMS A SOFTWARE

928 N. York « 19

Muskogee 74401

918-687-3161

•TELCOM.INC

727 N Brauer Ave

Oklahoma City 73106

405-232-2035

OREGON

•ANCHONA

1125 NE 82nd Awe

Portland 97220

503-254-5541

COMPUTERLAND

12020 SW Main St

Tigard 97223

503-620-6170

• COMPUTER PATHWAYS
831 Lancaster Dr NE

Salem 97301

503-399-0534

• COMPUTER PATHWAYS UNLTD

2151 Davcor SE

Salem 97302

503-363-8929

PENNSYLVANIA

• A B COMPUTERS

USE Slump Road

Montgomeryville 18936

215-699-B386

•CAHH ELECTRONICS

Main & Reliance

Telfoid 18969

215-723-3B31

CENTURY SYSTEMS. INC

5711 SiKih Ave

Aliona 15602

B14-946-4361

• CHIPS N DIP

4820 Anne Lane

Sharpsville 16150
412-962-9682

THE COMPUTER HOUSE

1000 Greentiee Road
Pittsburgh 15220

412-921-1333

COMPUTERLAND
4644 Carlisle Pike

Mechanicsburg 17055

717-763-1116

COMPUTERLAND

81 E Lancaster Ave

Paoli 19301

215-296-0210

COMPUTERLAND

1457 MacArthurRd

Whitehall 18052

215-776-0202

GLOSSEH BROS

Franklin & Locusi Sts

Johnstown 15901
314-536-6633

'MARKETLINE SYSTEMS
2337 Philmont Ave

Huntingdon Valley 19006

215-947-6670 -

• MICRO COMPUTER APPLICATORS

806 Penn Avenua

Sinking Spring 1960S

215-670-1300

' MIGHTY BYTE COMPUTER CENTB1

537 Easion Rd-Horsham Pi.

Horsham 19044

215-348-4848

PUERTO RICO

• MICRO COMPUTER STORE

1568 Avenue Central
Caparra Terrace, Rio Piedfas

Puerto Rico 00921
809-781-0350

SOUTH CAROLINA

BYTE SHOP"
1920 Blossom. Box 1544

Columbia 29205
803-771-7824

SOUTH DAKOTA

' COMPUTER ftACF. INC

419 E. Railroad Ave

Aberdeen 57401

605-236-2667

ULTRA SYSTEMS

210 East Kemp

Watertown 57201

605.882-2239

TENNESSEE

LE, SAUaOEftSiSON

t418GhtircSiSt.
Nashvftte 37203

615-329-iOOV

COMMUNICATIONS MARKETING. INC

2979 Sandbrook Ave.

Memphis 38116

901-332-0242

MICROSYSTEMS. INC

5100 Poplar.Ave.

Memphis 33137

9O1-68S-94OO

TEXAS

' ANCRONA

2649 Richmond Ave

Houston 77O9B

713-529-3489

APPLICATIONS PLUS

8585 N Stemmons Fwy.

Suite 1136

Dallas 75247

214-637-5410

BORDER ELECTRONIC SERVICE

P. 0. Box 3804

El Paso 79923

915-532-2524

COMPUTERLAND

3300 Anderson Lane

Austin 7B757

512-452-5701

COMPUTERLAND

8061 WalnuiHillLn. =3

Dallas 75231
214-363-2223

COMPUTERLAND
6439 Wesltieimet

Houston 77057

713-977-0909

COMPUTBU-AND

17647 El Camino Real

Houston 77058

713-488-8153

COMPUTERLAND

1535 Promenade Center

Richardson 75080

214-235-1285

THE COMPUTER SHOP

917 N. Judge Ely Blvd

Abilene 79601

915-67.7-4210

COMPtBtfi SOLUTIONS .
5135:F*edenct(stnjfgJW..

San Antonio 78229
512-341-8851

COMPUTER SOLUTIONS

711 lake Aire

Waco 76710

817-776-7655

DALWORTH MICRO COMPUTERS

3103WoodEideDf. . .

Arlington 76016
817-429-7988

DATA MATRIX

7401 Gull Fieewtiy. = 1Q7

Houston 77017

713-641-6138

■ ECLECTIC SYSTEMS COHP

P. O. SO"1T66

Addison 75001
214-66M370

7407 Brentlield

Dallas 75248

FNS COMPUTER SERVICES. INC

1911 N RobisonRO

Texarkana 75501

214-8327-S666

ff0t£Y'S

U!SMams
Houston 77023

713-651-7038

MICRO MART

1015 Navarro

San Aniomo 78205

512-222-1426

SOR1-DATAC0RP

104 S. Teias Ave Suite A

Bryan 77801

713-822-7080

UTAH

BYTE SHOP

3616 W. 2100 South

Salt Lake Cily 84120

801-355-1041

COMPUTER DATA SYSTEMS

695 E lOOONorih

Logan 84321

801-753-6990

'SdMPUTERHUB

5899 S State

■Murray B4107

801-262-5416

COMPUTERLAND

161 € 2nd South

Salt Lake City 84111

801-364-4416

THE COMPUTER WORKS

735 S. Stale SI

Provo-84601

801 r-374 -0204

' THE tii-Fl SHOP

2236 Wasnmglon Blvd

Ogtten 84401

801-621-5244

• Ttft Hl-ft Smic

4680 Holiday Blvd
Salt UkeCily 84117

801-277-2629

VIRGINA

COMPUTERLAND

8411 Old Courthouse Rd

Vienna 22160
703-893-0424

MIKETRGNtCS

2864 Haf liana Rd.
Fails Ctlurcti 22043

703^698-5050

BMS TECHNOLOGY. INC

706 Industry Drive

Hampion 23661

804-638-2458

2990 Telestar Court,- = 11 i>

Falls Chwch 22042

I /SONS COMPUTES EMPOHStJM.
198* Cham Bridgeffd" "'

McLean 22101

703-821-8333

WASHINGTON

AVERICAN MtHCANIILt CO

241S F»st Avenue

Seattle 98134

206-621-6141

COMPUTERLAND

14340 NE 20th

Beilevue 98007

206-746-2070

COMPUTERLAND

1500 S 3361hSt ='2

Federal Way 98003
206-838-9363

COMPUTERLAND

8791 S Tacoma Way

Tacoma 98449

206-581-0388

COMPUTER SYSTEMS DESIGN. INC

1105W Lincoln. F O Box 735

Yakima 98907

509-453-2956

• MICRO COMPUTFR CENTER

11822NE8thS1
Beilevue 9B005

206-455-3710

•OMEGA NORTHWEST. 1C

839 106th Ave. NE

Beilevue 98O04

206-455-1138

•OMEGA NORTHWEST. INC

5421 196th SW

Lynwood 9B036

206-775-7585

= OMEGA NORTtfWEST INC

1032 NE 65th

Seattle 98004

206-522-0220

PERSONAL COMPUTERS. INC

South 104Freya

Spokane 99202

509-534-3955

PRITCHARD INSURANCE

180 S Woodland Beacn Rd

Camano Island 98292

800-426-2303

WEST VIRGINIA

WISCONSIN

8YTE SHOP

6019 W Layion Ave.

Greenfield 53220

414-281-7004

■ COLORTHON

2111 Lathrop Ave

Racine 53405

414-637-2003

COMPUTERLAND

690 S Whitney Way

Madison 53711

608-273-2020

COMPUTERLAND

10111 W Capitol Dr

Milwaukee 53222

414-466-8990

■MADISON COMPUTER STORE

1825 Monroe St

Madison 53711

608-255-5552

PETTED

4265 W Loomis Road

P O Box 21B51

Milwaukee 532? 1

414-282-4181

WYOMING

COMPUTER CONCEPTS

1104 Logan Ave

Cheyenne B2001

307-632-9132

Denotes dealer buying directly

trom Commodore

£s commodore

USA Sales Office

Commodore Business Machines, Inc.
Computer Sales Division

950 Rittenhouse Road

Nornstown. Pennsylvania 19401

215-666-7950

District Sales Oflices

Western District

2955 N. Airway Avenue

Costa Mesa. California 92626
714-979-6307

Northwest District

3330 Scotl Boulevard
Santa Clara. California 95051

408-727-1130

Midwest District

790 Maple Lane

Bensenville, Illinois 60106

312-595-5990

Northeast District

950 Rittenhouse Road
Norristown, Pennsylvania 19401

215-666-7950

South Central District

4350 Beltwood Parkway South

Dallas. Texas 75234

214-387-0006

Southeast District

5360 Snapfinger Woods Drive

Decatur, Georgia 30035

404-987-3311

COMMODORE BUSINESS MACHINES, INC

(:: Authorized Dealers 

OKLAHOMA 

• AUOIO HORIZONS 
3707 E Frank Phillips 
Bartlesville 74003 
918·333·7748 

• 8IWJ'ORO BAOTH(fIS 
507 S. Main 
Tulsa 74 103 
918-584-4558 

COMPUTERLAHO 
10621 North May Ave 
Oklahoma Cily 73120 
0405-755-5200 

COMl'UTEJI SYSTEMS'\ SOFTWARE 
928 N. York = 19 
Muskogee 7440 1 
918-687-3161 

• TR -COM, INC. 
721 N. Brauer Ave. 
Oklahoma City 73106 
405-232·2035 

OREGON 

· '""""' 11 25 NE 82nd Ave 
Portland 97220 
503-254-5541 

COMPUTERl.AHD 
12020 SW Main 51 
Tigard 97223 
503-620·6170 

COMPUrERlAHO 
1457 MacArthur Rd. 
Whitehall 18052 
2 15-776-0202 

GlOSSUl BROS. 
Franklin a Locust Sts 
Johnstown 1590t 
8 14-536-6633 

• MARXETUNE SYS~ 
2337 Philmont \Ie 
Hunlingdon V 19006 
215-947-6670 

• t.OCAO roMPUTEJAPPUtATIIIIS 
806PennAv~ 
Sinking Spri!'lO 11808 
2 15-670- 1300: 

• MIGHfY 8YlE &..utm CENTER 
537 Easlon. Rd·Hotsh8m PI. 
Horsham 1,9044 
2 15-348-..4848 

PUERTO RICO 

• MICRO~STOIl 
1568 Avenue Cen1tal 
Caparra. :rerrace. Rio PIe<Itas 
Puerto F.Uco 0082' 
609-761:.0350 

I 
SOUT~ CAROUHA 
8m 
1920 Blossom. BOll 1544 
Columbia 29205 
803-771-7824 

BORDER ELEC TRONIC S£IIVlCE 
P. o. BOll 3804 
EI Paso 79923 
915-532-2524 

COY.PUTfRl.I;ND 
3300 Am~e'son Lane 
AuSl in 76757 
512-452-570 1 --806' W8Jnut HID Ln # 912 
DaKu 7523' 
214-363·2223 

"',.,"',.""" 
~9 Westhelmer 
Houston 77057 
713-977·0909 

COMPlJTER1AIt~l 
17647 EI Ca~no 
HOuslon 77'158 
713.:..t88.815~ 

"""""""" 1535 Promenade Cenle!" 
RIChardson 75080 
214-235-1285 

THE COMPUTER S»Of 
917 N. Judge Ely Blvd 
Abijone 79601 
915-67704210 

UTAH 

BYTE SHOP 
3616 w. 2100 South 
Sal! Lake City 84120 
801-355· 1041 

COMi'\JTER OATA SYSTEMS 
695 E 1000 Norlh 
L~an 84321 
- 1-753-6990 

COtt.i'\JTER HUB 
~s Stale 
Ml.tray 84107 
80 262·54 16 

TERtANO 
161 lO. 2nd Soulh 
Sail Lake C ity 84 111 

]f.'"'' THE PUIf.R WORKS 
735 Slale SI 

8-4601 
801-314·0204 

·T~tIl.fl SHOP 
2236 W aShington Blvd. 
Ogden 8440 I 
801-6211 5244 

' MHI-FI 
4fi8O aday BI~d 
Salt Lak8, Cl ' y 84117 

5135 Fredeflcksbutg Rd - 8Qt.2.17~2629 
San Anlonio 76229 ' VlRGINA 

COMPUTERLAN O 
8791 S Tacoma Way 
Tacoma 9R449 
206·581-0388 

COMl'VTER 5VSTEMS r£SIGN lilt 
11 05 W Ltncoln. P 0 Bo.o; 135 
Yakima 98907 
509-453-2956 

• MICRO COMPUTER CENTER 
11822 NE 8th SI. 
Bellevue 98005 
206·455-3710 

• OMEGA NORTIM'EST • !tiC 
839 106lh A~e. NE 
Beltevue 98004 
206-455-1138 

• OMEGA NORTHWEST . INC 
5421 196th SW 
Lynwood 98036 
206-775·7585 

• OMEGA NIJHH" .... ESI INC 
1032 NE 651h 
Seal\le 98004 
206-522·0220 

PERSONAL COMPUTERS. INC 
South 104 Freya 
Spokane 99202 
509-534-3955 

PRITCHARD INSURANCE 
180 S. Woodiano BeaCh Ad 
Camano Island 98292 
800-426-2303 

• COMPUTER PATHWAYS 
83 1 Lancaster Dr NE 
Salem 97301 
503-399·0534 

• COMP1JTER PATIfWAYS UNLIO 
2151 Daveor SE 

512'J.4I'885~'!.2:!.. ____ -=~'~~r~~~:'.!!~'·"Rd 
~;;--F.lj 

WE ST VIRGINIA 

WISCONSIN 

BYTESHOI' salem 97302 
503-363-8929 

PENNSYLVANIA 

• A 8 COMPUTERS 
11 5 E. Slump Road 
Montgomeryville 18936 
2 15-699-8386 

COMMlROCA nONS MARKfTlttG. IHC 
2979 Sandbrook A~e . 

1984 ha n n ge 
McLean 22101 
703-821 -8333 

6019 W . Laylon Ave. 
Greenfield 53220 
414·281-7004 

• COlOR1RON 
2 11 1 Lalhrop Ave 
Racine 53405 
414·637-2003 

COMPUIERlANO 
690 S. Whitney Way 
Madison 53711 
608·273-2020 

COMPUlrRL..AND 

• CARR EUCTAON1CS 
Main & Reliance 
Telford 18969 
215-723-3831 

CENTURY SYSTEMS. INC 
57 11 Sixth Ave 
Altona 15602 
B 14-946-4361 

~'~~~~~Oa:.'2'6 HIS COMPU1(A SERVttES. INC 
1911 N. Robison Ad 

,
_ ... ___ ~MICROSYSTEMS. ;;'NC~ ______ :Te.latkana 75501 WASHINGTON 

10111 W CapilolO, 
Milwaukee 53222 
414 -466-8990 

• CHtPS "N DIP 
4820 Anne Lane 
Sharpsville 16150 
41 2-962-9682 

lOG Piifjjr":.,":: 2-14.832--SQ66 _______ ..;- AMERICAN MERCANTItE CO 

.....,.....38137 ~ Rl£Y'S ala -

• MADISON COMPUIER STORE 
1825 Monroe SI 
Madison 53711 
608-255-5552 901..f1a5..9400 to Se;dPa9l134 .c. 14' 

THE OOMPUTrR HOUSE 
1000 Greentree Aoad 
Plt1sburgh 15220 
41 2-921- 1333 

COMPUTERLANO 
4644 Carlisle Pike 
Mechanicsburg 17055 
717-763-1116 

COMf'UTERlAHO 
61 e Lancas.er Ave 
Paolo 19301 
215-296-0210 

C= commodore 

USA Sales Ollice 

Commodore BUSiness Machines. Inc 
Computer Sales Division 
950 Ritlenhouse Road 
Norristown . Pennsylvania 19401 
215·666-7950 

District Sales Dlfices 

Western District 
2955 N. Airway Avenue 
Costa Mesa. CalifornIa 92626 
714-979-6307 

Northwest District 
3330 SCali Boulevard 
Santa Clara. California 95051 
408-727-1130 

Midwest District 
790 Maple Lane 
Bensenvi lle. Ill inois 60106 
312-595·5990 

COMMOOORE BUSINESS MACHINES, INC. 

PET"O 
4265 W LoomiS Road 
PO Bo .o; 2 1851 
Milwaukee 53221 
414 ·282-4181 

WYOMING 

COMPUTER CONCEPTS 
1104 Logan Ave 
Cheyenne 82001 
307-632-9132 

• DfonOles dealer DUying Oueclly 
Irom Commodote 

Northeast District 
950 Ritlenhouse Road 
Norristown . Pennsylvania 19401 
215·666-7950 

South Central District 
4350 Bellwood Parkway Soulh 
Dalias , Texas 75234 
214·387-0006 

Southeast District 
5360 Snapl lnger Woods Dove 
Decalur. Georg,a 30035 
404 -987-33 11 
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Keeping UpThe
Payments Robert OCk

Basically Useful
DAvIv Programs furnished by
Marvin L. DaJong, School of TheOzarks

I decided to use this highly useful set of" programs

furnished by Dr. Marvin L. Dejong to illustrate some

points to you beginning Atari/Apple/PET Owners.

Much of the Basic software we provide in this

magazine is easily transferred for use on your own

machine, even though it may be presented by a PET

owner, an Atari owner, etc. These programs,

developed on (I assume) the AIM-65, will run without

revision on your Apple, Atari, or PET. Your results

will differ slightly, a variation caused by your

particular Basic interpreter, but the program code

itself is transparent. In future issues, we hope to

solicit the help of you readers in maintaining the

flow of software for various machines. Thus, when

we print an extensive program for PET that one of

you sits down and modifies to run on your Apple,

please send me a copy (at leasl the mods), so

we can update in a later issue for Apple owners.

I'd like to devote a section of the magazine to

"listing reruns" if the demand warrants. One option,

I suppose, would be to simply cover techniques for

conversion, with occasional routines that provide some

10 REM PROGRAM 1- CALCULATES THE BALANCE OF

A LOAN AFTER N PAYMENTS.

20 PRINT "ENTER YOUR CURRENT BALANCE."

30 INPUT BAL0

40 PRINT "ENTER THE NUMBER OF PAYMENTS."

50 INPUT N

60 PRINT "ENTER YOUR MONTHLY PAYMENT."

70 INPUT PMT

80 PRINT "ENTER YOUR ANNUAL INTEREST RATE

IN PERCENT."

90 INPUT APR

100 I=APR/1200

120 DUMY=BAL0

130 FOR J=l TO N

140 BAL0=BAL0*(1+I)-PMT

150 NEXT J

160 NT=N*PMT-(DUMY-BAL0)

170 PRINT "YOUR BALANCE AFTER ";N;" PAYMENTS

IS 5";BAL0

180 PRINT "YOU PAID S";NT;" IN INTEREST."

190 END

ENTER YOUR CURRENT BALANCE.

?3000

ENTER THE NUMBER OF PAYMENTS.

?23

ENTER YOUR MONTHLY PAYMENT.

?143.79

ENTER YOUR ANNUAL INTEREST RATE IN PERCENT.

?10.8

YOUR BALANCE AFTER 23 PAYMENTS IS 530.3651184

YOU PAID $337.535119 IN INTEREST.

equivalency across machines. Please take the time to

note your thoughts on this on the Editor's Feedback

card in the center of the magazine. My thanks to

Marvin for the programs.

A bit of "tUtorial license": When I keyed in these programs for

reproduction, I tried to preserve their original flavor. You

should note that I took the liberty of nudging /inn that were too

long over into a non-existent continuation line. If you 're just starting out,

don t try to enter the program that way... you 'II hare blanks i?i your output

(or worse).

Example: Program 2, Line 60.

My line shows:

60 PRINT "ENTER YOUR INTEREST ELATE IN

PERCENT."

When you're keying in the program, you should type it like

this:

60 PRINT ■ENIER YOUR INTEREST RATE IN

PERCENT."(press carriage return)

Clear enough?

10 REM PROGRAM 2- CALCULATES THE MONTHLY

PAYMENT TO AMORTIZE A LOAN

20 PRINT "ENTER THE NUMBER OF PAYMENTS."

30 INPUT N

40 PRINT "ENTER THE BALANCE OF THE LOAN."

5 0 INPUT BAL0

60 PRINT "ENTER YOUR ANNUAL INTEREST RATE IN

PERCENT."

70 INPUT APR

80 I=APR/1200

90 PMT=BAL0*I*(1/(1-(1+I)T(-N)))

100 PRINT "YOUR PAYMENTS ARE $";PMT

110 NT=N*PMT-BAL0

120 PRINT "YOU PAY $";NT;" IN INTEREST."

130 END

ENTER THE NUMBER OF PAYMENTS.

?23

ENTER THE BALANCE OF THE LOAN.

73000

ENTER YOUR ANNUAL INTEREST RATE IN PERCENT.

?10.8

YOUR PAYMENTS ARE $144.984191

YOU PAY $334.636391 IN INTEREST.

10 REM PROGRAM 3- CALCULATES THE NUMBER OF

PAYMENTS TO AMORTIZE A LOAN

20 PRINT "ENTER THE CURRENT BALANCE."

30 INPUT BAL0

4 0 PRINT "ENTER YOUR MONTHLY PAYMENT."

5 0 INPUT PMT

60 PRINT "ENTER YOUR ANNUAL INTEREST RATE

IN PERCENT."

70 INPUT APR

80 I=APR/1200

90 N=~(LOG(1-BAL0/PMT*I))/LOG(I+l)

100 PRINT "YOU HAVE ";N;" PAYMENTS TO MAKE."

110 NT=N*PMT-BAL0

120 PRINT "YOU WILL PAY $";NT;" IN INTEREST."

130 END

7ENTER THE CURRENT BALANCE.

?3000

ENTER YOUR MONTHLY PAYMENT.

7143.79

ENTER YOUR ANNUAL INTEREST RATE IN PERCENT.

710.8

YOU HAVE 23.2123282 PAYMENTS TO MAKE.

YOU WILL PAY $337.700665 IN INTEREST. ©
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Basically Useful 
BASIC Programs furnished by 
Marvin L. Dejong, School of TheOzorks 
I decided to use this hi ghly use fu l SCI of programs 
furni shed by Dr. Marvin L. Dejong to illustrate some 
poi nt s to you beginning Ata ri /Apple/PET Owners. 
Much o f th e Basic soft wa re we prov ide in this 
magazine is easil y transferred for use o n your ow n 
machin e, even thou gh it may be presented by a PET 
owner , an Atari ow ner, etc. 'rhese program s, 
developed on (I assume) the AIM-65 , will run without 
revision on your Apple, Alari, or PE'T'. Your re:;u il :; 
will differ slighli y, a va ri ation caused by yo ur 
particular Basic interpreter, bUl the program code 
ilself is transparent. In future issues, we ho pe (Q 

solici t the help of you reade rs in maintainin g Ihe 
fl ow of soft ware for va rious machines, Thus, when 
we print an ext ensive program for PET' that one of 
you s it s down and modifi es to run on your Apple , 
pl case se nd me a co py (al least the mods), so 
we can update in a lalcr issue for Appl e ow ners, 
I'd like to devotc a section of the magazin c (Q 

"l istin g reruns" if th e demand warrants. One optio n , 
I suppose, would be to simpl y cover techniques for 
co nversion , with occas ional rOlltines th at provide some 

10 REfl PROGRAfl 1- CALCULATES THE BALANCE OF 
A LOAN AFTER N PAYMENTS. 

20 PRINT "ENTER YOUR CURRENT BALANCE." 
30 INPUT BAL0 
40 PRINT "ENTER THE NUMBER OF PAYMENTS. " 
50 INPUT N 
60 PRINT "ENTER YOUR flONTHLY PAYMENT ." 
70 INPUT PMT 
80 PRINT "ENTER YOUR ANNUAL I NTEREST RATE 

IN PERCENT." 
90 INPUT APR 

100 I=APR/ 1200 
120 DUMY=BAL0 
130 FOR J=1 TO N 
140 BAL0=BAL0*(1+I)-PMT 
150 NEXT J 
160 NT=N*PHT- (DUMY- BAL0) 
170 PRINT "YOUR BALANCE AFTER "; N;" PAYMENTS 

IS $ ";BAL13 
180 PRINT "YOU PAID $1t ;NT;" IN INTEREST . " 
190 END 
ENTER YOUR CURRENT BALANCE . 
?3000 
ENTER THE NUMBER OF PAYHENTS . 
?23 
ENTER YOUR HONTHLY PAYMENT. 
?143 .79 
ENTER YOUR ANNUAL INTEREST RATE IN PERCENT . 
?10.8 
YOUR BALANCE AFTER 23 PAYMENTS IS $30.3651 184 
YOU PAID $337.535119 I N INTEREST. 

equiva lency across machin es. Pl ease take the tim e 10 

note your thoughl s on thi s on the Editor 's Feedback 
card in the cen ter of the magazine, My thanks La 

Marvin for the programs. 

A hit f!f "ediloria/liunse": Whl.''' I kl.'}'td ill tlieu /)rQ,t!,rams for 
r{'/)rodlleli(m, I lril.'d 10 prt!Jl.'rve Iheir or(t!,ill(J1 flllllor . }'vu 
should 1I0ie lIial I look tilt libcrlJ' (jf IIlltl,t!,;II.t!, lilies IhiJI wert too 
lon.1.! ova inlo (J nOIl-lXisll.'l1/ (onlilllwfivn lille, If ) 'Oll 're just slartill.1! ouf, 
dOli 'f I,)' 10 enter I/'r prugram thaI wa)'- .. ) '0 11 'It hUllt bla"ks ill ),our oUlpul 
(or worse). 

EXil lllph.: : Program 2, Line 60. 

A'~)' Iiiit' s},mw: 

60 PRI NT " ENTER YOU R INTEREST RATE IN 
PERCENT ," 

\"Jhell )'ou'rc keying in the pro.l.!ram , yo u should type it li ke 
thi s: 

6U PRI NT "ENTER YOU R INT EREST RATE IN 
P ERCENT, "(press carriage return ) 

Cleor 1.'11U1I.l.!h ? 

10 REM PROGRAM 2- CALCULATES THE flONTHLY 
PAYMENT TO AMORTIZE A LOAN 

20 PRINT "ENTER THE NUflBER OF PAYMENTS." 
30 INPUT N 
40 PRINT "ENTER THE BALANCE OF THE LOAN." 
50 INPUT BAL0 
60 PRINT "ENTER YOUR ANNUAL INTEREST RATE IN 

PERCENT. " 
70 INPUT APR 
80 I=APR/ 1200 
90 PMT=BAL0*I*(1/(1-(1+I)t( - N))) 

100 PRINT "YOUR PAYHENTS ARE $";PMT 
110 NT=N*PMT- BAL0 
120 PRINT "YOU PAY $" ;NT;" IN INTEREST." 
130 END 

ENTER THE NUMBER OF PAYMENTS. 
?23 
ENTER THE BALANCE OF THE LOAN. 
?3000 
ENTER YOUR ANNUAL INTEREST RATE IN PERCENT. 
?10.8 
YOUR PAYMENTS ARE $144.984 191 
YOU PAY $334.636391 IN INTEREST. 

10 REfl PROGRAM 3- CALCULATES THE NUflBER OF 
PAYMENTS TO AMORTIZE A LOAN 

20 PRINT "ENTER THE CURRENT BALANCE ." 
30 INPUT BAL0 
40 PRINT "ENTER YOUR flONTHLY PAYMENT." 
50 INPUT PHT 
60 PRINT "ENTER YOUR ANNUAL INTEREST RATE 

IN PERCENT . " 
70 INPUT APR 
80 I=APR/1200 
90 N=-(LOG(1-BAL0/PMT*I)) / LOG(I+1 ) 

1130 PRINT "YOU HAVE ";N;" PAn1ENTS TO MAKE." 
11 0 NT=N*PfIT- BAL0 
120 PRINT "YOU \HLL PAY $tt;NT;" IN INTEREST." 
130 END 

?ENTER THE CURRENT BALANCE. 
?3000 
ENTER YOUR flONTHLY PAYfIENT. 
?l43.79 
ENTER YOUR ANNUAL INTEREST RATE IN PERCENT . 
?10 . 8 
YOU HAVE 23.2123282 PAYHENTS TO HAKE. 
YOU l'lILL PAY $337 .700665 IN INTEREST. © 



"When you have eliminated the

impossible, whatever remains,

however improbable, must be

the truth" — Sherlock Holmes

and

the truth is, Hayden

publishes the finest

software available!

SARGON II (Sprackiens) Winner of the recent

European Microchess Tournament. "Buy this

program when it becomes available — ... an

evaluation routine that enabled it to beat the

giants!... unequaled in the end game..."

Personal Computing. #03403, TRS-80 Level II;

#03404, Apple II; each $29.95. #03409,

Apple II Disk Version, $34.95.

MAYDAY (Breitenbach)

An exciting and fastmoving airplane flight

simulation. It takes concentration, judgment,

and agility to avoid crashing. #02601, PET,

$9.95

GRIDIRON: A Microfootball Game (Micro

flair Associates) Be both offensive and

defensive quarterbacks. Includes time-outs,

penalties, a complete kicking game, and the

two-point conversion used in college football.

#03003, TRS-80 Level II, $ 12.95.

BIOCURVE (Microflair Associates) Will chart

your biorythms against another person's and

suggest when you will be in a state of instability

and therefore vulnerability. #03103, TRS-80

Level II, $9.95.

Available at your

local computer store!

\~HT\ Hayden Book Company, Inc.
y 50 Essex Street, Rochelle Park, MJ 07662

COMPLEXMATHEMATICS (Gilder)

8 programs that give the user the ability to per

form computations of complex numbers in

BASIC rather than in FORTRAN. #01201,

PET; #01203, TRS-80 Level II; #01204, Apple II;

each $14.95.

ENGINEERING MATHEMAT1CS-1 (Gilder)

Contains 8 programs useful to the engineer

such as: Integration by Simpson's Rule, Quad

ratic Equations (covering all 3 root cases), etc.

#01301,PET; #01303, TRS-80 Level II;

#01304, Apple II; each $14.95.

GENERAL MATHEMATICS-1 (Gilder)

Provides 15 programs useful to

anyone who wishes to improve their

math skills and accelerate their com

putations. #01101,PET; #01103, TRS-80

Level II; #01104, Apple II: New! #01105,

Sorcerer Version; each $14.95

CROSSBOW (Breitenbach)

Features a target game, that besides

offering hours of fun, teaches fractions in

an exciting and competitive environment

Includes 3 levels of display. #02701, PET,

$9.95

SKETCHMODE (Walton) Create computer

graphics, modify them, save them, and read

them from tape. #03203, TRS-80 Level II

$11.95.

New! MICROCOMPUTER AIDED

DESIGN OF ACTIVE FILTERS (Gilder)

8 programs that simplify the design of active

filters and will calculate the component values

needed for various bandpass, low pass, and

notch type filters. #01401,PET; #01403.

TRS-80 Level II; #01404, Apple II;

each $16.95.

Or call (201) 843-0550, ext. 307

TO CHARGE YOUR ORDER TO

Master Charge or BankAmericard!

Minimum order is $10.00; customer pays

postage and handling.

... and 
the truth is, Hayden 
publishes the finest 
software available! 

SARGON II (SprackJens) Winner of the recent 
European Microchess Tournament. "Buy this 
program when it becomes available - ... an 
evaluation routine that enabled it to beat the 
giants!. .. unequaled in the end game ... " 
Personal Computing. #03403. TRS-80 Level II; 
#03404. Apple II; each $29.95. #03409. 
Apple II Disk Version. $34.95. 

MAYDAY (Breitenbach) 
An exciting and fastmoving airplane flight 
simulation. It takes concentration, judgment, 
and agility to avoid crashing. #02601 . PET. 
$9.95 

GRJDlRON: A Microfootball Game (Micro, 
flair Associates) Be both offensive and 
defensive quarterbacks. Includes time-outs, 
penalties, a complete kicking game, and the 
two-point conversion used in college football. 
#03003. TRS·80 Level II. $12.95. 

BIOCURVE (Microflair Associates) Will chart 
your biorythms against another person's and 
suggest when you will be in a state of instability 
and therefore vulnerability. #03103. TRS-80 
Level II. $9.95. 

Avallable at your 
local computer store! 
m Hayden Book Company, Inc. 
~ 50 Essex Street, Rochelle Park, NJ 07662 

COMPLEX MATHEMATICS (Gilder) 
8 programs that give the user the ability to per· 
form computations of complex numbers in 
BASIC rather than in FORTRAN. #01201. 
PET; #0 1203, TRS-80 Level II; #01204. Apple II; 
each $14.95. 

ENGINEERJNG MATHEMATICS-1 (Gilder) 
Contains 8 programs useful to the engineer 
such as: Integration by Simpson's Rule, Quad· 
ratic Equations (covering all 3 root cases), etc. 
#01301. PET; #01303. TRS-80 Level II; 
#01304. Apple II; each $14.95. 

GENERAL MATHEMATICS-1 (Gilder) 
Provides 15 programs useful to 
anyone who wishes to improve their 
math skills and accelerate their com· 
putations. #0 1101. PET; #01103, TRS-80 
Level II ; #OJl04. Apple II; Newl#01105. 
Sorcerer Version; each $14.95 

CROSSBOW (Breitenbach) 
Features a target game, that besides 
offering hours of fun, teaches fractions in 
an exciting and competitive environment 
Includes 3 levels of display. #02701 . PET. 
$9.95 

SKETCHMODE (Walton) Create computer 
graphics, modify them, save them, and read 
them from tape. #03203. TRS-80 Level II 
$11.95. 

Newl MICROCOMPUTER AIDED 
DESIGN OF ACTIVE ALTERS (Gi lder) 
8 programs that simpli fy the design of active 
filters and will calculate the component values 
needed for various bandpass, low pass, and 
notch type filters. #01401 . PET; #01403. 
TRS-80 Level II; #01404. Apple II; 
each $16.95. 

Or call (201) 843·0550, ext. 307 
TO CHARGE YOUR ORDER TO 
Master Charge or BankAmericard! 
Minimum order is $10.00; customer pays 
postage and handling, 
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SOFTWARE
DESIGN
WHY THE 65O2?

To understand where the 6502 fits in the micro

processor spectrum, a brief look must be taken at

the evolution of 8-bit microprocessors. The first

8-bit microprocessor to make a significant impact

on the industry was the 8008 produced by Intel

Corporation. Fabricated with p-channel metal-oxide

semiconductor (PMOS) technology, the 8008 is con

sidered the foremost "first-generation" 8-bit micro

processor. The 8008 was designed with a calculator

like architecture, and had six scratch-pad registers,

an internal stack register, and special instructions

to perform input and output. In 1973, Intel Corpora

tion introduced a "second-generation," silicongate,

NMOS version of the 8008 microprocessor, and called

it the 8080.

The 8080 is essentially an improved 8008, with

more addressing, more instructions, and faster

instruction times. The internal organization is

better too, but the overall 8008 is historically the

second-generation de facto standard in microproces

sors; the circuit that many people think of first

when microcomputers are mentioned. Intel Corpora

tion got a head start on the industry with the

8008, and preserved it with the 8080 through the

early 1970s. Until Motorola, Inc. introduced the 6800

microprocessor in 1974, Intel Corporation had vir

tually no competition.

Motorola, Inc. saw the tremendous micropro

cessor market potential evolving, and decided to make

an entry of their own. They had essentially two ways

to go: (1) they could challenge Intel Corporation

on their own ground, by producing a new and im

proved 8080 (as Zilog, Inc. did in 1976 with the

Z80), or (2) they could ignore that approach and

design a more advanced microprocessor. Realizing

that it would be extremely difficult to establish

a strong market position (not to mention a leading

position) by going after Intel Corporation with a

"me too" product, Motorola, Inc. decided to

challenge with a superior product.

The resulting product, the 6800 microprocessor,

was organized along the lines of classic computer

architectural concepts, with input and output devices

accessed as memory. In the 6800 microprocessor, the

load and store instructions used to access memory are

the same instructions used to perform input (read)

and output (write) operations on peripheral devices.

Editor's Note: At $10.50, this 270 page new release from

Sams & Co. represents the first move into the 6502 by the

Blacksburg group. My thanks to Leo for permission to reprint

these interestingfirst chapter overviews. RCL

This technique, called memory-mapped I/O, elimi

nates the performance bottlenecks that are associated

with having to pass all the data handling and manip

ulation through a working register, as in the register-

based architecture of the 8080.

The preceding brief overview was necessary in

order to set to stage for introducing our subject

microprocessor, the 6502. The 6502 device was

designed by eight ex-employees of Motorola who saw

that advances in processes, coupled with a few

architectural and software changes, could result in a

potentially highly marketable 6800-like microproces

sor. They joined a calculator-chip company called

MOS Technology.

The MOS Technology design team had two

objectives in mind for their next-generation1

microprocessor—low cost and high performance.

Since there is a direct correlation between the manu-

facturering cost and the die size (the size of the

piece of silicon that contains the transistors and

resistors which make up the microprocessor), they

reduced the complexity of the basic 6800 design

as much as possible to minimize the amount of

silicon required. Other design decisions included

eliminating one of the two accumulators in the 6800

and its tri-state address output buffers. They also

replaced the 16-bit index register of the 6800

microprocessor with two separate 8-bit index regis

ters, and they discarded some of the lesser-used

instructions of the 6800.

The elimination of instructions opened up some

instruction-decode space and permitted the designers

to provide the 6502 microprocessor with 13 addressing

modes, 7 more modes than the 6800 device has.

These modes give the 6502 device capabilities that

are normally found only in larger computers.

Additionally, the design team realized that although

computers are binary machines, man is inherently

a decimal-thinking animal, so they added a mode-

selection instruction and control bit that allows the

6502 microprocessor to operate on either binary or

decimal data. This means that the programmer does

not have to remember to write in "decimal adjust"

instructions after addition or subtraction operations.

For electrical efficiency, the design team employed

the newer depletion-load technology, which gives

the 6502 clean switching characteristics, low-power

Excerpted with permission from 6502 Software Design by LeoJ. Scanlon. Copyright © 1980 by Leo I Scanlon
Published by Howard W. Sams & Co.. Inc., 4300 West 62nd St., Indianapolis, Indiana 46268 USA.'All rights
reserved

MAY I JUNE. 1980. ISSUE 4. COMPUTE. 21 

650 2 Leo J Scanlon 
Rockwell International 
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DESIGN 
WHY THE 65021 
To understand where the 6502 fit s in the micro­
processor spectrum, a brief look must be taken at 
the evolution of 8-bit microprocessors. The first 
8-bit microprocessor to make a significant impact 
on the industry was the 8008 produced by Intel 
Corporation. Fabricated with p-channel metal-oxide 
semiconductor (PMOS) technology, the 8008 is con­
sidered the foremost 4 4 first-generation " 8-bit micro­
processor. The 8008 was designed with a calculator­
like architecture, and had six scratch-pad registers, 
an internal stack register, and special instructions 
to perform input and output. In 1973 , Intel Corpora­
tion introduced a 44second-generation," silicongate, 
NMOS version of the 8008 microprocessor , and called 
it the 8080. 

The 8080 is essentially an improved 8008, with 
more addressing, more instructions, and faster 
instruct ion times. The internal organization is 
better too, but the overall 8008 is historically the 
second-generation de facto standard in microproces­
sors; the circuit that many people think of first 
when microcomputers are mentioned. Intel Corpora· 
tion got a head start on the industry with the 
8008, and preserved it with the 8080 through the 
early 1970s . Until Motorola, Inc. introduced the 6800 
microprocessor in 1974, Intel Corporation had vir­
tually no competition. 

M otorola, Inc. saw the tremendous micropro­
cessor market potential evolving, and decided to make 
an entry of their own. They had essentially two ways 
to go: (1) they could challenge Intel Corporat ion 
on their own ground , by producing a new and im­
proved 8080 (as Zilog, Inc. did in 1976 with the 
Z80) , or (2) they could ignore that approach and 
design a more advanced microprocessor. R ealizing 
that it would be extremely difficult to establish 
a strong market position (not to mention a leading 
position) by going after Intel Corporation with a 
Hme too" product, Motorola, Inc. decided to 
challenge with a superior product. 

The resulting product, the 6800 microprocessor, 
was organized along the lines of classic computer 
architectural concepts, with input and output devices 
accessed as memory . In the 6800 microprocessor , the 
load a nd store instructions used to access memory are 
the same instructions used to perform in pu t (read) 
and outpu t (write) operations on peripheral devices. 

Editor 's Note: At $1 0.50, this 270 page "ew release fro m 
Sams & Co. represe"ts the J irst move i"lo the 6502 by the 
Blacksburg group. My tha"ks 10 Leo Jor permissiort 10 reprirtl 
these i"taeslingJirst chapla ovaviews. R e L 

This technique , called memory-mapped 1/0, elimi­
nates the performance bottlenecks that are associated 
with having 10 pass all the data handling and manip­
ul at ion through a working register, as in the register­
based architecture of the 8080. 

The preceding brief overview was necessary in 
order to set to stage for introducing our subject 
microprocessor, the 6502. The 6502 device was 
designed by eight ex-employees of Motorola who saw 
that advances in processes, coupled with a few 
architectural and software changes, could result in a 
potentially highly marketable 6800-like microproces­
sor. They joined a calculator-chip company called 
MOS Technology. 

The MOS Technology design team had two 
objectives in mind for their next-generation l 

microprocessor-low cost and high perform ance . 
Since there is a direct correlation between the manu­
facture ring cost and the die size (the size of the 
piece of silicon that contains the transistors and 
resistors which make up the microprocessor), they 
reduced the complexity of the basic 6800 design 
as much as possible to minimize the amount of 
silicon required. Other design decisions included 
eliminating one of the two accumulators in the 6800 
and its tri-state address output buffers . They also 
replaced the 16-bit index register of the 6800 
microprocessor with two separate 8-bit index regis­
ters , and they discarded some of the lesser-used 
instructions of the 6800 . 

T he elimination of instructions opened up some 
instruction-decode space and permitted the designers 
to provide the 6502 microprocessor with 13 addressing 
modes, 7 more modes than the 6800 device has . 
These modes give the 6502 device capabilities that 
are normally found only in larger computers. 
Additionally , the design team realized that although 
computers are binary machines, man is inherently 
a decimal-thinking animal , so they added a mode­
selection instruction and control bit that allows the 
6502 microprocessor to operate on either binary or 
decimal data. This means that the programmer does 
not have to remember to write in "decimal adjust" 
instruct ions after addition or subtraction operations. 
For electrical efficiency , the design team employed 
the newer depletion-load technology, which gives 
the 6502 clean switching characteristics, low-power 

Exce.rptcd wi th perm ission .from 6502 Softwarc Design by LcoJ. Scanlon . Copyright © 1980 by Leo J . Scanlon. 
Publtshcd by Howard W . Sams & Co., Inc., 4300 Wcst 62nd Sc , Indianapoli s, India na 46268 USA. All right s 
reserved . 
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NEED MORE ROM ROOM?
The Spacemaker $2?.oo

Now a Product of CGRS Microtech

The Spacemaker family provides expansion ROM capability for owners of new Commodore PETs and CBMs.

The Spacemakers' Present:

Switch Between Your Toolkit and Word Pro II ROM

Add the Computhink Option and switch between

your Toolkit and Computhinks new ROM DOS

Dealers as ol

February, 198O

A B Computers

115 E Stump Rd

Montgomeryvlle. PA 18936

Active Business Machines

23 Beta Court

San Ramon. CA 94583

415-B37-4421

ACT/Petsoft

Radclyfte House

66-68 Hagley Rd

Edgoaston. Birmingham

England B16 8PF

American Peripherals

3 Bangot Si.

Lindenhurst. NY 11757

516-226-O552

Bits & Bytes

28OO Straight Rd

Fiedonia. NY 14O63

716-673-1682

Computer Center ot South Bend

51591 US 31 North

South Bend. IN 46637

Computer Factory. Inc

485 Lexington Ave

New York. NY 1OO17

212-687-5OO1

Computer innovations. Ltd.

171 Slater St

Ottawa. Onlano

Canada KIP 5H7

Computer Nook

Rt 46 Pinebrook Plaza

Pinebrook. NJ O7O58

201-575-9468

Computer Specialty

382O Mmton Rd

Melbourne. FL 239O1

305-724-7314

Computer Systems & Software

Bland Office Bldg

928 N Vork ■ Suite 19

Muskogee. Okla 744O1

918-687-3161

Computershop janal

#12 coursHerbouv rile

Lyon. France 69OO4

Conti Electronics

5656 Fraser

Vancouver. British Columbia

Canada V5W 2Z4

Data Equipment Supply

6315 Firestone Blvd.

Downey. CA 9O241

213-923-9361

Dialog Computer

5OO3 Rick Dr

Santa Rosa, CA 954O5

7O7-538-OW3

Future Distribution. Inc.

Trimei Bldg, Rt. 1!

Mooers. NY 12958

The HI-FI Shcp

468C Holiaday Blvd

Salt Lake City. Utah 84117

BO1-277-2629

Home Computers

1775 E. Tropicana Unit 2

Los Vegas, Nevado B91O9

702-736 6363

K-Smith Associates

11 Mast Courl

Sacramento, CA 9583!

M8C Systems

28 Marlboro St.

Portland. Cl O648O

Melad Associates

1 Perry Rd

E Brunswick. NJ O8816

2O1-B26-3682

Micro Mini Computer World

74 Robinwood Ave

Columbus. OH 43213

MiniComp Systems Ltd

5666 Stanley St

Halifax, Nova Scotia

Canada B3K 2G1

Mr Calculator

160 E ElCamino Real

Mt View. CA 94O4O

NCE/Compumart

27O Third St.

Cambridge. MA O2142

New England Electronics Co

679 Highland Ave

Needham. MA

Orlando Electronic Co

2356 W Oak Ridge Rd.

Orlando. FL 328O9

PC Computers

1O166 San Pablo Ave

El Cernto. Ca 9453O

415-527-6657

Programmable Electronic Calcuiaior

Ltd

1746-48 W. Chapman

Orange. CA 92668

714-978-6587

Television Elect Dist

P O. Bo* 1O525
Johannesburg 2OOO Souih Alrica

Tysons Computer Emporium

1984 Cham Bridge Rd

McLean. VA 221O1

7O3-8218333

The Spacemakers' Future:

While it looks as if Commodore's Word Pro III ROM

may move to $A000 (thus avoiding the conflict

with the current version of the Toolkit), three U.S.

software vendors (that we know of) are currently

working on ROM based software packages. Look

out conflicts!

Start with Spacemaker as your ROM switching

device, and it can grow as your problems do.

Spacemaker and its family of optional devices

allow you to:

Select one of two ROMs at the same address

space...

Use two Spacemakers to select one of each of two

pairs of ROMs at adjoining address spaces...

(Spacemaker is designed vertically, so you can

plug them into empty sockets, side by side!)

Add our software control option and you can

Daisy-chain Spacemakers together (with simple

little jumpers- the pins you plug into are already

built into every Spacemaker) and you can switch

select between one of four ROMs at the same

address space.

Daisy-chain more and keep selecting...

Don't get left behind in the ROM Race. Space-

maker can grow as your switching problems do.

Visit your local dealer to get the full story.

MICROTECH,

the PEDISK Company.

P.O. Box 102

Langhorne, PA 19047

215-757-0284

PET is a trademark of Commodore Business Machines

Spacemaker (formerly a product of Small System

Services, Inc.) is a trademark of CGRS Microtech.

The BASIC Programmer's Toolkit is a trademark of

Palo Alto ICs.
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NEED MORE ROM ROOM? 
The Spacemaker $27.00 

Now a Product of CGRS Microtech 

The Spacemaker fami ly provides expansion ROM capability for owners of new Com modore PETs and C BMs. 

The Space makers' Present: 

Switch Be tween Your Toolkit and Word Pro II ROM 
Add the Computhink Option and switch between 
your Toolkit and Computhinks new ROM DOS 

Dealers as of 

February. 1980 

A a Computers 
115 E. Slump Rd. 
Monlgomeryv,jle. PA \8QJ6 
Active Businesl Iv\ochines 
23 Bela Courl 
Son Romoo. CA 94583 
415·837·4421 
ACT/Pehoil 
Rodclytle House 
66-68 Hogley Rd 
Edgbaslor\ Birmingham 
England B16 8PF 
American Peripherals 
3 Bongor 51. 
lindenhurst. N.Y. 11757 
516-226·0552 
Bils & Byles 
2800 Straight Rd 
FredOOO. NY 14063 
7)6-673-1682 
Computer Cenler 01 South Bend 
51591 US 31 Noflh 
South Bend, IN 46637 
Computer Factory, Inc 
485 lellinglon Ave 
New York. NY lOOt7 
212-687-5001 
Computer Innovations. LId 
In SIoter 51. 
Ollowo. OnIOlio 
Canada KIP 5H7 
Computer NOQI( 
rh. 46 Pinebrook Plaza 
Pineblook:. NJ 070 56 
201·575·9468 
Computer Specioll.es 
3820 MinIon Rd 
Melbourne. FL 23901 
305·724·7314 
Computer Systems & SoUw0I9 
8Iond Olliee Slog 
Q28 N. York · $vile 19 
Muskogee. Oklo 74401 
918·687·3101 
Computers l'"oP 10I"l0l 
III 12 coursHerbouv~le 
lyon. Fra nce 69004 
Conti Electronics 
5656 Frmer 
Vancouver. Bl it ish Columbia 
CanadO V5W 2Z4 
Dota EQUipment Supply 
8315 Fires tone Blvd. 
Downey. CA 90241 
213·923·Q361 

()clog C omputer 
5003 Rick Dr 
Sonta Rosa. C A Q5405 
707·538·06L3 
Future DistriOOtion Inc. 
Trime~ Bldg. RI. 11 
Mooers. NY 12Q58 
The HI·FI ShOP 
4680 Holladay Blvd 
Soli lake Cily. Utah 84117 
801·277·262Q 
Home Computers 
inS E. Tropicana Un.! 2 
lm Vegas. Nevada 8QI09 
702·J36·636,) 
K·Smith Associates 
11 Most COUI! 
Socromento. CA Q5831 
MBC Systems 
28 MarlbOro St, 
PQ(tland. Cl 06480 
Malad Associates 
1 Perry Rd. 
E Blvnswick. NJ 08810 
201·828·3682 
MiCro MII"I C omputer WOIIa 
74 Robinwood Ave. 
Columbus. OH 43213 
MiniComp Systems ltd 
5666 Stanley St 
Ho:.'fo~. Novo Sco tia 
C anadO B3K 2G1 
Mr ColculotOl 
160 E EI Camr'lO Real 
Mt '.f lew. CA Q40 40 
NCE/Compumal t 
270 Third SI. 
CambrlOge. MA 02142 
New Enoland Electronics C o. 
67Q Highland Ave 
Needham. MA 
O londo ElectronIC Co 
2356 W. Oak Ridge Rc1 
OrlandO. Fl 32809 
PC Computers 
10166 Son Pablo Ave. 
EI Cerrito. Co Q4530 
41S·527·6657 
Programmable EIeClronic CalCuIolor~ 

LId 
1746·48 W. Chapman 
Orange. CA 92668 
na.Q78·65a7 
TeleviSion elect Disl 
PO. Bo. 10525 
Johannesburg 2000 South AltiCo 
TySON Computer Emoonum 
1984 Chain Blidge Rd 
Mclean VA 2210 1 
703·82HU33 

The Spacemakers' Future: 

While it looks as if Commodore's Word Pro III ROM 
may move to $AOOO (thus avoiding the conflict 
with the current version of the Toolkit), three U.S. 
software vendors (that we know of) are currently 
working on ROM based software packages. Look 
out confli cts! 
Start with Spacemaker as your ROM swi tching 
de Vice, and it can grow as your problems do . 
Space maker and its family of optional d evices 
allow you to: 

Select one of two ROMs at the same address 
space ... 

Use two Spacemakers to select one of each of two 
pairs of ROMs at adjoining address spaces ... 
(Spacemaker is designed vertically, so you ca n 
plug them into empty sockets, side by side!) 

Add our software control option and you can 
Daisy·chain Spacemakers together (with simple 
little jumpers· the pins you plug into are a lready 
built into every Spacemaker) and you can switch 
select between one of four RO Ms at the same 
address space. 

Daisy-chain more and keep selecting ... 

Don't get left behind in the RO M Race . Space· 
maker can grow as your switching problems do . 
Visit you r local dealer to get the full story . 

MICROTECH, 
the PEDISK Company. 

P.O. Box 102 
Langhorne, PA 19047 

215-757-0284 
PET is a trademark of Commodore Business Machines 
Spacemaker (formerly a product of Small System 
Services. Inc.) is a trademark of CGRS Microtech . 
The BASIC Programmer·s Tool kit is a trademark of 

Palo Alto ICs. 
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dissipation (250 mW typical for the 6502 versus 600

mW typical for the 6800), and good noise immunity.

The 6502 device is one of 10 software-com

patible microprocessors that MOS Technology intro

duced in 1975 as the 6500 Series. Through second-

source agreements, the 6500 Series is also produced

by Rockwell International and Synertek. All 10

microprocessors have the same instruction set and the

same basic architecture, varying only in size and

hardware options. The 6500 Series has been very

popular since its introduction, and by the end of

1978, more 6500-Serics microprocessors were

being shipped than all other 8-bit microprocessors,

including the 8080 and 6800.

Today, the best-selling 8-bit microprocessors are

divided into two distinct families-1—the 8080/Z80

family, with its register-oriented architecture, and the

6500/6800 family, with its memory-mapped architec

ture. Which architecture will be the more favored

in the 1980s? It is impossible to know which at

this time, but the manufacturers of the 6800

and 6500 devices are banking solidly on their opinion

that the more minicomputer-like architecture holds the

greatest potential for advanced circuits. Intel

Corporation has not yet shown signs of sharing

this opinion, but it may be significant to note

that the latest 16-bit microprocessor from Zilog,

Inc., the Z8000, represents a solid break with the

8080/Z80 design concept by including memory-

mapped I/O.

THE 65O2 MICROPROCESSOR

The 6502 microprocessor can be combined with

memory and input/output integrated circuits to

form a microcomputer. As the "heart" of the micro

computer, the 6502 regulates all operations of the

microcomputer, based on the sequence of instruc

tions (the program) that it is executing. The 6502

can execute 56 different types of instructions.

The various combinations of addressing that are

available for use by individual instruction types

give the microprocessor a total of 151 executable

instructions. The 6502 instruction set is described

in detail in subsequent chapters of this book;

for now, let us focus our attention on the internal

organization (the architecture) of the 6502 and find

out how it operates.

Fig. 1-1 is a block diagram of the internal

architecture of the 6502. It shows the elements of the

microprocessor and the buses by which they communi

cate with each other and with external circuits. The

6502 contains most of the control and decision-

making logic, so only a few additional circuits are

required to configure a small microcomputer system.

One of the functions of this additional control logic

is to provide the 6502 microprocessor with a clock

signal that the internal clock generator will use

to generate its two-phase system clock. The 6502

also requires a single + 5 -volt dc power supply.

Courtesy Rockwell International

Fig. 1-1. Block diagram of the 6502 microprorcisoi.

All of the other inputs and outputs of the 6502

integrated circuit are compatible with standard

transistor-transistor-logic (TTL).

MACHINE CODE AND ASSEMBLY

LANGUAGE

For the 6502 microprocessor to perform a specific

task, it must be programmed to do so. A program

is nothing more than a sequence of instructions

stored in sequential memory locations. The 6502

executes the program, one instruction at a lime.

It fetches an instruction from memory, decodes it,

performs the decoded command, and then fetches

the next instruction. This cycle is repeated until

all instructions in the program have been executed.

What do these instructions look like? Since the

6502 microprocessor is simply a collection of elec

tronic circuits (albeit in microscopic form), the

instructions are composed of binary numbers (l's

and 0's) that cause some internal electrical signals

to be turned on, others to be turned off. The 6502

is an 8-bit microprocessor, so these binary instruc

tions are comprised of multiples of 8 binary bits.

In early computers, all programming was done in

the binary form, normally with switches controlling

the individual bits—to set a bit to "1," turn the

switch on; to reset a bit to "0," turn the switch

off. Hut a string of l's and 0's presents such a

confusing mess that the computer industry soon

realized the need for decimal loaders, which allowed
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diss ipat ion (250 mW typical for the 6502 versus 600 _ 11 ~Il I Il(llOO (OO tlOtKC ' 1OO -

mW typ ical fo r the 6800), and good noise immunity. 
The 6502 device is one of 10 software-com­

patible microprocessors that MOS Technology in tro­
duced in 1975 as the 6500 Series. Through second­
so urce agreements, th e 6500 Series is also produced 
by Rockwell International and Synertek. All 10 
microprocessors have th e same instruction set and the 
same bas ic architecture , varying only in size and 
hardware opt ions. The 6500 Series has been very 
popular sin ce its introductio n , and by the end of 
1978, more 6500-Se ries microprocessors were 
be ing shipped than all ot her 8-bit microprocessors, 
including the 8080 and 6800. 

Today, the best- selling 8-bit microprocessors are 
di vided into two distinct fam ilies'-the 8080/Z80 
family, with it s register-oriented architecture , and the 
6500/6800 fami ly, with it s memory-mapped architec­
ture . Which architectu re will be the more fa vored 
in th e 1980s? It is impossibl e to know which at 
thi s time, but the manufacturers of the 6800 
and 6500 dev ices arc banking solidl y on their opinion 
that the more minicomputer-like architect ure holds the 
greatest potential for advanced circuits. Intel 
Corporation has no t yet show n signs o f sharing 
this op inio n , but it may be significant to notc 
that thc latest 16-bit m icroprocesso r from Zilog, 
Inc., the Z8000 , represents a solid break with the 
8080/Z80 design concept by including memory­
mapped I/O. 

THE 6502 MICROPROCESSOR 
The 6502 microprocessor can be combined with 
memory and input/output int egrated circuit s to 

form a microcomputer. As th e " heart " of th e m icro­
com puter, the 6502 regulates all operat ions of the 
microcomputer , based on th e seq uence o f instruc­
tion s (t he program) th at it is executing. The 6502 
can execut e 56 different types of instruct ions. 
T he va rious combinations o f address in g th at are 
avai lable for use by indi vidual in stru ctio n types 
g ive the microprocessor a total of 151 execut able 
in struction s. The 6502 instru ction set is described 
in detail in subsequent chapters of this book; 
for now, let us focus ou r attention on the int ernal 
orga niza tion (t he archit ecture) of th e 6502 and find 
alit ho w it operates . 

Fig. 1-1 is a block d iagram of the internal 
arch itecture of the 6502. It shows the elements of the 
m icro processo r and the bu ses by which they communi­
ca te w ith each o th er and with ex tern al circu its. The 
6502 co ntain s most o f th e con trol and decis io n­
makin g logic, so onl y a few additional circuits are 
required to confi gure a small microco mput er system. 
One of th e fun ctions of th is additional control logic 
is to provide the 6502 microprocessor with a clock 
signal that the internal clock generator will use 
to generate its two-phase system clock. The 6502 
also requires a single + 5 -volt dc power suppl y. 
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Fig. 1·1. Block dilgtlm of th. 6502 microptoCUlot. 

All of the other inputs and outputs of the 6502 
in tegrated circuit are compatible with standard 
transistor-transisto r-logic (TTL). 

MACHINE CODE AND ASSEMBLY 
LANGUAGE 
For the 6502 microprocesso r to perform a specifi c 
task, it mu st be programmed to do so. A program 
is nothing more than a sequence of in st ructio ns 
stored in sequenti al memo ry locat ion s. The 6502 
execut es th e program , one in struction at a time. 
It fetches an in stru ction from memory, decodes il , 
perfo rms th e decoded command , and then fetches 
th e next instru ction. Th is cycle is repeated until 
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all in stru ctio ns in the program have been executed . 
What do these in struction s look like? Since the 

6502 mi croprocessor is simply a coll ection of elec­
tronic c ircuit s (albe it in microscopic form), the 
in stru ction s are composed of binary numbers (l 's 
and O's) that cau se some int crnal elec trical signals 
to be turned on , o thers to be turned off. The 6502 
is an 8-b it microprocesso r, so these binary instruc­
tions arc co mprised o f multiples of 8 binary bilS. 

In earl y computcrs, all programming was done in 
the binary form , norma ll y with switches cont rollin g 
the ind ividu al bit s-to se t a bit to " I, " turn the 
swit ch o n; to rese t a bit to " 0," turn th e swi tch 
ofT. But a strin g of 1 's a nd O's present s such a 
confu sing mess that the computer indu stry soon 
rea li zed th e need for dec imal loaders, which allowed 
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the instructions to be written in decimal form. Decimal

loaders were eventually replaced by hexadecmal

loaders, which allowed the instructions to be written

in hexadecimal form. Example 1-1 shows both binary

and hexadecimal forms of typical program instructions.

Example 1-1. A Typical 6502 Program,

in Binary and Hexadecimal Notation

Binary

10100101

00100001

11000101

00100000

10110000

00101011

10100110

00101100

Hexadecimal

A5

21

C5

20

B0

2B

A6

2C

Hexadecimal representation is some help to the pro

grammer because it frees him from using all those

error-prone 8-bit binary numbers. Further, hex

instructions do not contain quite so many digits in

them, making them somewhat easier to memorize.

Unfortunately, though, a hexadecimal number gives

no hint as to the function of an instruction. Does

a "C5" instruction perform an addition, a subtraction,

store a value in memory, or none of these? Even

when using hexadecimal numbers, it is still difficult

to program the 6502 microprocessor. Before you enter

a hexadecimal number into the microcomputer, you

would first have to find the instructions, that you

want to store in the memory of the 6502, on a list

provided by the microcomputer manufacturer. The

appropriate hexadecimal number (op code) can then

be found next to the instruction. The time spent

in looking up the instructions and op codes could

be very costly in developing a program, not to men

tion the possibilities of errors.

The next higher level of programming permits

the programmer to write instructions in an abbreviated

form, something closer to a human language, using

abbreviations called mnemonics that can be correlated

directly to the function of the instruction. A com

puter program can then be executed so that these

mnemonics are actually converted to the sequence

of 1*8 and 0's that the 6502 can execute. The pro

gram that converts these abbreviations into machine

code (l's and 0's) is called an assembler, so this

form of programming is called assembly language

programming. An instruction that increments the X

register by one has a hexadecimal form of E8 and

an assembly language mnemonic of INX. Which do

you think is easier to remember? Table 1-1 lists

the assembly language mnemonics for several 6502

instructions.

How does the assembler translate instruction

mnemonics to binary codes that the 6502 can

execute? The assembler contains a large table

(the permanent symbol table) that contains all the

mnemonics (represented by strings of ASCII charac

ters) and their binary equivalents. The assembler

compares the mnemonic in your program (a string

of ASCII characters) to each ASCII character string

in the permanent symbol table. When a "match"

occurs, the assembler fetches the binary code

associated with the mnemonic, and uses this value

during the assembly process. Therefore, the assembler

translates the mnemonic INX (Increment X by 1) to

E8, and the mnemonic CLC (Clear Carry (lag) to

18. In this book, all example programs will be written

using the standard mnemonics;

Table 1-1. Some 6502 Mnemonics

Mnemonic Instruction

ADC Add memory to accumulator with Carry

CLC Clear Carry flag

INX Increment index X by 1

LDA Load accumulator with memory

TAX Transfer accumulator to index X

these are the mnemonics that are defined in the litera

ture of the manufacturers. rf5

PET MACHINE LANGUAGE GUIDE

Contents include sections on:

•input and output routines.

• Fixed point, floating point,

and Ascii number conversion.

•Clocks and timers.

• Built-in arithmetic functions.

•Programming hints and sugges

tions.

•Many sample programs.

If you are interested in or are already into machine language

programming on the PET, then this invaluable guide is for

you. More than 30 of the PET's built-in routines are fully

detailed so that the reader can immediately put them to good

use.

Available for $6.95 + .75 postage. Michigan residents please

include 4% state sales tax. VISA and Mastercharge cards

accepted - give card number and expiration date. Quantity

discounts are available.

wmwmn ABACUS SOFTWARE

P. 0. Box 7211

Grand Rapids, Michigan 49510
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the instructions to be written in decimal form. D ecimal 
loaders were eventuall y replaced by hexadecmal 
loaders, which allowed the in structions to be written 
in hexadec imal fo rm . Example I-I shows both binary 
and hexadecimal forms of typ ical program instructions. 

Example I-I. A Typical 6502 Program, 
in Binary and Hexadecimal Notation 

Binary 
10100101 
00 100001 
11000101 
00100000 
10110000 
00101011 
1010011 0 
00101100 

Hexadecimal 
A5 
21 
C5 
20 
BO 
2B 
A6 
2C 

Hexadecimal representation is some help to the pro­
grammer because it frees him from using all those 
error-prone 8-bit binary nu mbers. Further, hex 
instructions do not contain quite so many digits in 
them , making them somewhat easier to memorize . 
U nfortunately, though , a hexadecimal number gives 
no hint as to the function of an in struction. Does 
a "es" instruction perform an addition , a subtraction , 
store a value in memory, or none of these? Even 
when using hexadecimal numbers, it is still difficult 
to program the 6502 microprocessor. Before you enter 
a hexadecim al number into the microcomputer, you 
would first have to find the inst ructions, that you 
want to store in the memory of the 6502, on a list 
provided by the microcomputer manufacturer. T he 
appropriate hexadecimal number (op code) can then 
be found next to the in struction. The time spent 
in looking up the instructions and op codes could 
be very costly in developing a program , not to men­
tion the possibilities of erro rs. 

The next higher level of progra mming permits 
the programmer to write in structions in an abbreviated 
fo rm, something closer to a hum an language, using 
abbreviat ions called mnemonics that can be correlated 
directly to the function of the instruction . A com­
puter program can then be executed so that these 
mnemonics are actually converted to the sequence 
of 1 's a nd O's that the 6502 can execute. The pro­
gram that converts these abbreviations into m~chine 
code (1 's and O's) is called an assembler, so thIS 
fo rm of programming is called assembl y language 
programming. An in structio n that increments the X 
register by one has a hexadecimal fo rm of E8 and 
an assembly language mnemonic of INX. Which do 
you think is easier to remember? Table I-I lists 
the asse mbly language mnemonics for several 6502 
in st ruct ions . 

How does the assembler translate instruction 
mnemonics to binary codes that the 6502 can 
execute? The assembler contains a large table 

(the perma nent symbol table) tha t contains all the 
m nemonics (represented by strings of ASC II cha rac­
ters) and their binary equivalents. The assembler 
compares the mnemonic in your program (a string 
of ASC II characters) to each ASC II character strin g 
in the permanent sy mbol table. When a " match" 
occurs, the assembler fetches the binary code 
associated with the mnemonic , and uses th is value 
durin g the assembly process. There fore , the assembler 
tra nslates the mn emonic INX (Increment X by I) to 
E8, and the mnemonic C LC (C lear Carry flag) to 
18. In this book, all example programs wi ll be written 
using the standard mnemonics; 

Table 1·1. Some 6502 Mnemonics 

Mnemonic 

ADC 
C LC 
INX 
LDA 
T AX 

Instructio n 

Add memory to accumul ator with Carry 
C lear Carry fl ag 
Increment index X by I 
Load accumulator with memory 
Transfer accumul ator to index X 

these are the mnemonics that are defin ed in the litera-
ture o f the manufact urers. 

PET' MACHINE LANGUAGE GUIDE 
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-Clocks and tim ers. 

-BuIlt-in arithm etic functions. 

-ProgrammIng hints and sugges-
Hons. 

-Many sa mple program s_ 

If you are interested in or are already into machine language 
programming on the PET, then this invaluable guide is for 
you. More than 30 of the PET's built-in routines al"e fully 
detai~d so that the readEw can immediately put them to good 
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Available for $6.95 +.75 postage. Michigan residents please 
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THANKS FOR
THE MEMORIES

Thanks to these inexpensive Pet and TRS-80 memories and disk drives you can instantly

increase your personal computer's capacity, capability and versatility.

Expand your Pet.

Disk Drives: Choose either double density 400k or dual head

double density 800k on-line disk drive. Both with DOS operating

system including 17 additional BASIC commands and random

or indexed sequential access.

Exceptionally fast 5,000 bytes per second (including verify)

transfer speed lets you load 20k program in just 3 seconds.

Model 8k must have Expandamem™ to operate disk drives.
All other models are plug compatible.

400k only $1295. 800k only S1695.

Expandamem™: Lets you expand the size and scope of your

programs. 16k, 24k, and 32k internal memory boards give you 8k

of assemblylanguage subroutines accessedvia the USR command.

16k only $425. 24k only $525. 32k only $615.

Expand your TRS-80.

completely compatible with TRS-80 DOS and uses own controller
Only $1295.

IMMEDIATE DELIVERY! ORDER TODAY!

COMPUTHINK
965 W Maude. Sunnyvale. CA 94086

(408)245-4033

Please send me the following:

□ Pet Disk Drive □ 400k D 800k

□ Pel Expandamem'1' D 16k □ 24k Q 32k

□ Pet Sottware (Into only)

Q TRS-80 400k Disk Drive

□ Name ol my nearest Computhink dealer

Total enclosed S .

Check or Money Order only Calil Res add 6% tax

Freight pre-paid in continental U.S.

Dealer Inquiries Invited

Name

Address

City State Zip_

THANKS FOR 
THE MEMORIES. 

- ,,,. PET 

------ - . 

or indexed sequential access. 
Exceptionally fast 5.000 bytes per second (including verify) 
transfer speed lets you load 20k program in just 3 seconds 
Model 8k must have Expandamem TM to operate disk drives. 
All other models are plug compatible. 
400k only 51295. 800k only 51695 
E~ndamem "" : Lets you expand the size and scope of your 
programs. 16k 24k. and 32k internal memory boards give you 8k 
of assembly language subroutines accessed via the USR command. 
16k only 5425. 24k only 5525. 32k only 5615. 
Software: Complete library available Write for details. 

Expand your TRS-SO. 
Disk Drive: Single density dual head 400k on-line disk drive is 
completely compatible with TRS-80 DOS and uses own controller 
Only 51295. 

965 W Maude. Sunnyvale. CA 94086 
(408) 245-4033 

Please send me the following. 
o Pet DiSk Dnve 0 400k 0 BOOk 
o Pet Expandamem'" 0 16k 0 24k 0 32k 
o Pet Software (InJo only) 

o TRS -SO 400k Disk Dnve 
o Name 0 1 my nearest Computhmk dealer 
Total enclosed S __________ _ 

Check or M oney O rder only Colli Res add 6% lax 
Freight pre-pOid In continental US 

Dealer InqUiries InVited 

Name _____________ __ 

Adwe~ ____________ ___ 
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FOUR PART HARMONY FOR THE PET

A-8 Computers announces a combination system consisting ol the

KL-4M DAC Board and the Visible Music Monitor tor Commodore PET-

CBfVT computers The package enables PET users to easily create and
play musical compositions ol up to 4 parts

The KL-4M Board includes an 8-bit Digital to Analog Convener, a low

pass filter to eliminate high frequency computer generated hiss, and an

on-board audio amplifier. An RCA-lype jack is also included for quick

attachment ol your speaker Amplification of the 6522 CB2 generated

single note sound is incorporated as well, so that no additional hardware

(other than a speaker) is required. Connection is made via the parallel

and cassette ports. Both ports are extended with duplicate connectors
(with keyways) so I/O capabilities are not reduced in any way Board

orientation is parallel to the back of the PET so additional table space is

not required The KL-4M is compatible with any of the 4 part music

monitors, for which a number of precoded songs are available.

The visible Music Monitor is intended to support 4-part harmony

systems such as the KL-4M Visible Music Monitor is written entirely in

6502 machine language VMM provides an easy way to enter 4-part

music The user can see the no!es on the screen as they are entered, and

can make changes both with the insert and delete keys, and by using

cursor up and down to "move" notes on the screen. Other features

include "record changer" mode to load successive songs without

intervention, user definable keyboard, and entry of whole notes through

64ths including dotted and triplet notes Additionally, you can specify or

change tempo, set key signature, and transpose at anytime Wave form

modification makes it possible to create newmstrument sounds Voices

can switch from one instrument to another or gang up on one instrument

during the course of the song Music can be played either with note

display (useful for debugging songs), or with no display

KL-4M Music Board & Visible Music Monitor Program 559.90

PAPER-MATE

60 COMMAND

WORD

PROCESSOR

AS

by Michael Rtley j

Paper-Mate is a full-featured word processor

for S29.00 by Michael Riley Paper-Mate incor

porates 60 commands to give you full screen

editing with graphics for all 16k or 32K PETs, all

printers, and disk or tape drives. It also includes

most features of the CBM WordPro III. plus many

additional features

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 repeal

Paper-Mate text editing incudes floating cur

sor, scroll up or down, page toward or back, and

repealing insert and delete keys. Text Block

handling includes transfer, delete, append, save,

load, and insert.

All formatting commands are imbedded in text

for complete control. Commands include margin

control and release, column adjust, 9 tab settings,

variable line spacing, justify text, center text, and

auto print form letter (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 prxessors. PET graphics as

well as text can be used Paper-Mate can send

any ASC11 code over any secondary address to

any printer

Paper-Mate works on 16K or 32K PETs with

any ROM, cassette or disk, and CBM or non-

CBM printers An 8K version is in the planning

To order Paper-Mate, specify machine and

ROM type

On Tape (with manual): $29.95

On Disk (with manual): $32.95

Manual Separate: S 1.00

BET YOU CAN'T BEAT IT!

MICROTHELLO

by Mike Riley

There are five levels of play in this PET
machine language program Level four is for

experts only and is designed for tournament

level play. So far no one has been able to beat

level four Level five takes several minutes to

move and is used for exhaustive analysis of

specific moves.

There are several features to help in the

analysis of a game. Any position on the board

can be recalled and replayed. Both trie level of

difficulty and the position of the pieces can be

changed at any time You can play against the

machine, against another person, or watch

the machine play itself You and the machine

can switch sides during the game. Moves are

selected with the cursor rather than by

coordinates For all PETS S9.95

TUNNEL VISION &

KATAND MOUSE

NOW IN MACHINE LANGUAGE

By Riley and Levinson

This program was so popular that several

other versions have appeared on the market.

In order to keep ahead of the competition, the

program has been re-written in machine

language for fast graphics.

The program includes two excellent maze

games In Tunnel Vision, you view the maze

from inside in perspective If you get lost, the

program provides a map showing your trail. In

Kat and Mouse, you must find your way

through the maze before the hungry Kat finds

you. Each maze has only one solution, and

each is unique For all PETS : $7.95

FREE!

Axiom EX-801 PET Printer (with graphicsiS 475 00

Axiom EX-820 PET Roller . S 749 00

Anderson Jacobson 841 Selective SI015 00

Leedex Video 100 12" Monnor S 119.00

Heath WH19 Terminal [factory asm.) $ 770.00

Healh WH14 Printer (factory asm.) ... S 735 00

IEEE-RS232 Printer Adaptorlor PET $ 88 00

Up to $170 in merchandise with purchase

of one of following PET-CBM items! ! !

BETSI PET to S-100 Interlace . S 11900

PET Connectors-Parallel or IEEE S 1 95

Cassette Port S 1 45

Hands on Basic with a PET S 10 15

Programming the 6502 (Zaksl S 1045

6502 Applications Book (Zaksl . S 10 45

6500 Manuals (MOS Technology! .. S 6 50

Programming a Microcomputer. 6502 . $ 7 75

6502 Assembly Language

(Osbornel NEW S 9 90

PET SPECIALS *FREE

PET 1 6N 16K full size graphics keyboard 5 995 St 30

PET 16B 16K full size business keyboard S 995 S130

PET32N 32K full size graphics keyboard Si295 $170

PET32B 32K full Size business keyboard S1295 S170

PET 8N 8K full size graphics keyboard S 795 SI 00

PET 2040 DUAL DISK DRIVE-343.000 bytes SI 295 SI 70

PET 2022 Tractor Feed Printer $ 795 SIOO

PET 2023 Pressure Feed Printer S 695 $ 70

PET C2N External Cassette Deck S 95 S 12

Used SK PETs (limited quantities) S 495

. EDUCATIONAL DISCOUNTS jl.

" Buy 2 PET Computers, ge! ' rREE "

•Free Merchandise with Purchase ol PET-CBM Item

KIM-1 S159(atW S30tor power supoiylSVM-1 S209

BAS-1 Microsoft ROM Basic (or SYM S 85

Memory Plus (KIM, SYM. AIM! S195

SYM Assembler in ROM S 85

KIM 16K Static RAM $284

Seawell Motherboard -4K RAM Space $139

KTM-2/80 Synertek Video Board S349

S-100 16K Static RAM Kit SALE $198

TIS PET Workbooks - se! of 6 S 21 50

Dusi Cover tor PET $ 7 45

ATARI-INTRODUCTORY SPECIAL
ATARI 4D0. AQn BOO ind ill Atari Modules 20% OFF.

All Book and Software Prices are Discounted

PETPersona'CornpulerGuideiOsbomei S 1275

PETandthelEEE-488BuslOsborne) S 1.2 75

6502 Software Cookbook iScelbi) .... S 9.45

Cassettes (all tapes guaranteedl AGFA PE611

Premium quality, high out pul lownoise in 5 screw

housing with labels

C-10 10/5.65 50/2500 100/4800

C-30 '0/6 90 50/30 00 100/57 00

ProgrammersToolkit-PET ROM Utilities S 44 90

Sargon II ITRS-SO or Apple! NEW ... S 24.90

Microchess tor PET (Peter Jennings) S 17.90

VisibleMusicMonitor(4Voice)forPET S 29.90

KL-4M 4 Voice Music Board (PET) $ 34.90

CmC Word Processor [8K S25) (16KS34)

Adventures by Scott Adams 15% Off

SALE
(write for quantity prices)

Scotch 8" Disks 10/S31 00

Scotch 5'." Disks 10/S31 50

Verbatim 5'.'Disks 10/S2650

Diskette Storage Pages 10/S 3 95

Disk Library Cases 8' - $2 95 5" -82.18

BASF 5V Disks . 10/S28.00

BASF 8' Disks . ,. 10/S29 00

2716 EPROM i5 voil

41 16 RAM 16K < 1

2114 L 450 .

2114 L 300

6502

6522

6520

6532

6502A

6504

21L02

6550 RAM (PET 8K1

S-100 Wire Wrap

S-100 Scidet Tail

S29 00 5 1 27 00 10* 25 00

$7 50 8 W 10

55 35 20 i 4 95 80 ■>- 4 45

56 10 20 a 5 65 SO @ 5 05

S8 35 10 a 7 85 40 w 35

10 3695 40 1 645

10 j) 4 90 40 1 4 45

10 "i 7 40 40 v 6 85

S9 50

S7 95

S 90

SI 2 70

$235 10 -t 265

$2 35 10 ^ 2 15

$7 15

S5 15

S7 9O

MINIMAX

by COMPU/THINK

115 E. Stump Road

Montgomeryville, PA 18936

(215)699-8386

699-5826 A B Computers

MINIMA! I |.B Mijj;,a [ii.li $3395

MINIMAX II [ZJ ii[;i:i1t Diiki! $4495

SPECIAL —MINIMAX prices include Cornpu/

Think PAGEMATE Database and Report Wnter at no charge

WRITE FOR COMPLETE CATALOG
Add Si 00 per order (or shipping.

We pay balance of UPS surface charges on all prepaid orders.

PAPER-MATE 
60 COMMAND 

WORD 
PRO CESSOR 

aIIB BET YOU CAN'T BEAT IT! 
MICROTH ELLO 
by Mike Riley 

by Michael Rlley~----'i:::::=r~~~:J 1 
Paper-Mate IS a full-featured word processor 

lor S29 00 by Michael Riley Paper-Mate Incor' 
pofates 60 commallds to gIVe you fu ll screen 
cdltlllg with graphiCS lor all t6k or 32K PETs. all 
prllllers. and disk or tape doves It also mcludes 
most featuresol lheCBM WordPro III . plus many 
additional features 

There are five levels of play In thiS PET 
machine language program Level foor IS for 
experts only and IS deSigned for Ioornament 
level play. So lar no one has been able 10 beat 
level lour l evel five takes several minutes to 
move and IS used for exhaustive analysIs of 
speCifiC moves. 

FOUR PART HARMO NY FOR THE PET 
A-S Computers announces a cornbmallOn system consisting of Ihe 

KL-4M OAC Board and the V,sible MusIc Monitor lor Commodore PET· 
CBM computers The package enables PET users to easily create and 
play mUSical compoSitions of up 10 4 parts 

The Kl -4M Board Includes an a·bIt DrgltalloAnalog Cdnvcrter, a low 
pass filter to eliminate high frequency computer generated hiSS. and an 
on-board audiO amplifier. An RCA-type Jack IS also mcfuded for qUick 
attachment of your speaker Amplification of Ihe 6522 CB2 generated 
Single nole sound is Incorporated as weU, so that no additional hardware 
(other than a speaker) IS (eQulred ConnechOn IS made via the parallel 
and casselle ports Bolh porlS alc extended with duplicate conf"ICCtors 
('.'11 th keyways) so 110 capabllilles arc 001 reduced In any way Board 
orientation IS parallel to the back 01 the PET so addlllOnal table space IS 
oot required The Kl-4M IS compat ible with any 01 the 4 part muSIC 
rroMors. lor ... lhlch a oomber 01 precoded songs are available 

The VISible MUSIC Monitor IS Intended to support 4-part harmony 
systems such as the Kl-4M VISible MusIC MonitOf Iswnttenentuely In 
6502 machine language VMM provides an easy way to enter 4-pall 
muSIC. The user can see the notes on the screen as they are entered. and 
can make changes ooth with the Insert and delete keys. and by USing 
cursor up and down 10 "move" notes on the sCleen. Other lealures 
include "record changer" mode 10 load successIVe soogs withoot 
intervenltOn. user delinable keytxJald. a~ entry of whole notes through 
64ths Including dOlled and triplet noles. Additionally. you can specllyor 
change tempo. set key Slgnatlle. and transpose al any time. Wave lorm 
modilicatioo makes 1\ poSSible 10 creale new Instrument sounds VOICes 
can SWitch from one Instrument to another 01 gang upoo one Instrument 
dUling the course of the song MUSIC can be played CIlher with note 
display (useful lor debuggmg songS). or with no display 

Kl-4M Music Board & Visible Music Momtor Program . $59.90 

For wlltll19 text. Paper-Male has a definable 
keyboard so you can use either Busmess or 
GraphiCS machines ShIft lock on letters onty. or 
use keyboard shllt lock. AU keys repeal 

Paper-Male text ediling Includes floating cur­
sor. SCIoli up or down. page forward or back, and 
repeatll1g II1Ser! and delete keys. Text Block 
handling Includes transfer. delete. append. save. 
load. and II1sert. 

Allformalling commands are Imbedded In text 
for complele control Commall1s loclude margll1 
contlOl and release. column adlUSt. 9 tab settmgs. 
vanable line spaCIng. lustily texl cenler text. and 
auto print fOffillener (vauable block) Files can be 
linked so that one command prmts an entlle 
maooscnpl Auto page. page headers. page 
oombers. pause at end of page. and hyphenallon 
pauses are Included 

Unlike rrost WOld Pfocessors. PET graphICS as 
well as text can be used Paper-Mate can send 
any ASC I 1 code over any sec.oroary address to 
any pllnter 

Paper· Mate works on 16K or 32K PETs With 
any ROM. cassette or dISk. and CBM or non­
CBM prlllters. An 8K verSion IS in the plannllYJ 

To order Paper-Mate. specify machme and 
ROM type. 

On Tape (with manual) : 
On Disk (with manual): 
Manual Separate: 

$29.95 
S32.95 
S 1.00 

There are several features to help In the 
analysIs of a game. Any ~sltlon on the board 
can be recalled and replayed BOlh the level of 
difficulty and the posllion of the pieces can be 
changed at any time. You can play against the 
machine. against another person. or watch 
the machine play Itself You and the machme 
can sWi tch Sides durmg the game. Moves are 
selected with the cursor rather than by 
coordinates. For all PETS: S9.95 

TUNNEL VIS ION & 
KAT AND MOUSE 

NOW IN MACHIN E LANGUAGE 
By Riley and Levinson 

This program was so popular thaI several 
other verSions have appeared on the market. 
In order 10 keep ahead ol lhe competition. the 
program has been re-wll tten in machine 
language for last graphics. 

The program Includes 1'110 excellent male 
games. In Tunnel Vision. you view the maze 
from InSIde In perspecllve If you get lost, the 
program proVides a map ShoWing your Irail. In 
Kat and Mouse, you must lind your way 
through the maze before the hungry Kat fmds 
you. Each maze has only one solution. and 
each is unique For all PETS :S7.95 

Up 10 S170 in merchandise with purchase 
of one of following PET-COM ilems ! ! ! 

PET SPECtALS · FREE 

AJ(Iom EX·BOI PET PfinterlwlthgraphlcsjS 47500 
AAlom EX·820 PET Plotter S 74900 
Anderson Jacobson 64 1 Sele<;lrlc S 1 0 15 00 
Leede)( Video 100 12" MOMor 5 11900 
Heath WH 19 Terminal (facl0ry asm.) $ 770.00 
Heath WH 14 Pflnler (factory asm.) . $ 735.00 
IEEE·RS232 Pllnter Adaplorfor PET $ 86 00 

KIM'1 S1 59,aOd S30 IOf power suPPly1 SYM" 5209 
BAS·' MICfosol1 ROM BaSIC lor SYM 5 85 
Memory Plus (KIM. SYM. AI M) $195 
SYM Assembler In ROM 5 85 
KIM 16K Stallc RAM 5284 
Seawell Motherboard - 4K RAM Space $ 1 39 
KTM-2 /80 Synel1ek Video Board 5349 
5 -100 16K SIalic RAM Kit SALE 5198 

TIS PET Workbooks - set 01 6 S 21 50 
Dusl Cover lOr PET S 7 45 

ATARI- INTRODUCTORY SPECIAL 
AlARI 400 Alin 800 udan Atan Moclulu 20% OFF_ 

Programmers Toolkit - PET ROM Utilities 5 4": 90 
Sargon II (TRS'80 0; Apple) NEW' S 2..: 90 
M!Crochess lor PET (Peler Jennings) $ 17.90 

VISible MUSIC MOMilor (4 VOice) lor PET S 29.90 
KL-4M 4 VOice Music Board {PETl 5 34.90 
CmC Word Processor (8K 525) 116K 534) 

Advenlures by Scotl Adams 15~OfI 

BETSI PET 10 S'I00 Interface S ,,900 
PET Conne<;tors·Paraliel or IEEE S , 95 

Casselle POl1 S '45 
Hands on BaSIC With a PET S 1015 
Programming tne 6502 (Zak.s) S 10 '15 
6502 Applications Book (Zaks) • 1045 
6500 Manuals (MOS Te<;hnology) • 650 
Programming a Microcomputer' 6502 • 77. 
6502 Assembly Language 
~Osbome ) NEW' • 990 

All Book and So ftware Prices are Discounted 
PET PersonalComouterGUide (Osbome) 5 1275 
PETandthe IEEE·488Bus(OsbOme) 5 ' .275 
6502 Software Cookbook tScelbl) . 5 9 45 

Gasselles tall lapes guaranteed) AGFA PE611 
Premium Quality. high out pul 10wnOise In 5 screw 
hOUSing Wltn labels 

C' 10 10/565 50/2500 100/4800 
C-30 10/690 50/3000 100/5700 

SALE 
.. (write l or quanti ty prices) 

D ScotCh 8- Olsks 10/531 00 
ScotCh 5' . - Disks 10/53150 

VerDatlm 5'.' Olsks 10/52650 
Dlskel1e Slorage Pages 10/5 3 95 
Disk library Cases 8" · 52 95 5- - 52 15 
BASF 5''' ' Disks 10/$28.00 
BASF 8" Disks . 10/$2900 

PET 16N 16K lull size graphiCS keyboard $ 995 5130 

PET 16B 16K full size bUSiness keyboard $ 995 5130 

PET 32N 32K lull size graphiCS keyboard $1295 5170 

PET 32B 32K full size bUSiness keyboard :'1295 5170 
PET 8N 8K full size graphiCS keybOard $ 795 $'00 
PET 204() DUAL DISK DRIVE·343.000 bytes 51295 $170 

PET 2022 TraClor Feed Pflnler 5 795 $' 00 
PET 2023 Pressure Feed Pllnter S 695 $ 70 
PE T C2N Edemal Cassel1 e Deck S 95 S 12 
Used 8K PETs Ilimil ed quantities) 5 495 * EDUCATION AL DISCOUNTS * 

Buy 2 PET Computers. gel I FREE 

-Free Merchandise wl lh Purchase 01 PET'CBM Item 

2716 EPROM 15 vol1 1 
~116RAM 16K . 1 
211 4 L4s0 
211 4 L300 
6502 
6522 
6520 
6532 
6s02A 
6504 
2 1L02 
6550 RAM ,PET 8K I 
5·1 00 Wife Wrap 
5·100 Solder Tall 

529 00 5 ~ 2700 10 0) 2500 
5750 8 .. 710 

5535 20 ~ 4 9 5 80.1. 445 
56 1020 ... · 565 80 0) 505 
583510 .,; 785 40 .. 735 
571 5 10 ") 695 40 :i 645 
55 15 10 ') 490 40,4 45 
5 7 90 10 ,) 740 40 · 665 

5950 
5795 
• 90 

51270 
5285 10.l. 265 
5235 10 .i 215 

MINIMAX 
by COMPU/THINK 

MIIIIMAl 11.8 M",~ytI Dllkll S3395 
Mlll lMAl 11 (2 4 Mtp~yll Dllul S4495 .... ..,'P"C'AL- MINIM AX pnceSlnCludeCornpu! 

Think PAGE MATE Database and Rcpor1 Wflter at no charge 

A B C t WRITE FOR COMPLETE CATALOG 
115E Stump Road (2151699-8386 m U r AddS100perorderfotShlPPIng 
Montgomeryville. PA 18936 699-5826 0 pes We pay balance of UPS surface Charges on all prepaid orders 
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COMPUTERS

Boring, Boring,

Boring

Ron Kushnier

25 Wendy Way

Richboro, PA 18954

Sure, everyone knows how exciting it is to play Space

Invaders or some similar game on their home compu

ter!

But perhaps the real utility in our machines is

derived from uses that are less dramatic. After all,

one of the primary uses for any machine is to free

us from the drudgery and mundane routine that

burden us in our daily lives; so that we can go off

and think lofty thoughts and delve into the esoteric.

Such an application resulted from a problem with

the heating system of our new home last winter, I

knew that the heating contractor and the builder were

less than cooperative and that if I were to get any

where with them I would have to produce cold, hard

facts. I also knew that according to Murphy, on the

day they would come to inspect the system, it would

be sunny and warm and the heater would exhibit

absolutely no sign of improper design or malfunction.

I needed data- lots of data to substantiate my claim.

I turned to my Pet. Fortunately at work, I had

all the peripherals I needed to turn my computer

into a digital recording thermometer. I had pre

viously ordered a DAM system (now called micro

Mac) from Conn. Microcomputer Corp. This set of

devices is designed to provide an analog-to-digital

conversion system which interfaces to the Pet. It

came with a Tempsens which has two temperature

probes good to within a degree Fahrenheit. As an

output device, I used an HP model 5150A Thermal

Printer.

The program shown gave me a readout of the

time every 15 minutes, the temperature at the

floor, and the temperature at the five foot level.

I left the Pet on 24 hours a day over the next

several days, annotating the data tapes by hand as

required with such things as the date, average out

door temperature, etc. The time period provided

enough diverse weather conditions to manifest a

fairly comprehensive variety of heating system

problems.

My long rolls of data tapes convinced the builder

and heating contractor that I was serious. And my

impressive collection of equipment could not be

challenged.

The computer's function was boring-sit there hour

after hour and print out numbers. This certainly

could not compare with shooting down a Klingon.

Yet, it provided my family and I with a needed

and useful utility for which there was no substitute.

Program Listing

5 PRINT"n

10 OPEN4,4

15 INPUT"HR,MN,SC";HR$,MN$,SC$

17 PRINT"fi

20 TI$=HR$+MN$+SC$

30 M$=MID$(TI$,3,2)

31 PRINT"h

32 PRINT"TIME"; " 5 FEET";" -i

-iFLOOR"

33 GOSUB500

35 PRINT".trWI;TI$,HIGH,LOW
36 IFF$=M$THENGOTO30

40 IFM$="00"ORM$="15"ORM$="30"ORM$="45" -.

-.THENF$=M$:GOTO90

50 GOTO30

90 GOSUB500

130 PRINT#4,TI$;HIGH;L0W

135 GOTO30

500 POKE59426,0: POKE59426,255 : -.

^HIGH=PEEK(59471)-20

510 POKE59426,1: POKE59426,255 : -.

-.LOW=PEEK(59471)-20

520 RETURN

59468 ,12 <§

NEW!!

Programs for Commodore's PET"

• Business Research $50
Make better decisions with this

high power MBA business toot. 16k.

• Home&Small Business $15~$40
• Addresser. ^Inventory

•Shopper •Dinner's On!

Each has a built-in printer option.

• Games ^Simulations
•Fur Trapper »High Seas

•Mansion! •Pentagon! •Museum!

•Education Pac k
High School sampler with

geometry, algebra &chemistry.

Send for fu

HARRY H. BRIL.EY

P.O. Box 2913

Livermore, CA 94550

(115) 455-9139

$15ea.

$15
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COMPUTERS 
Boring, Boring, 
Boring 
Ron Kushnier 
25 Wendy Way 
Richboro, PA 18954 
Su re, everyone knows how exciting it is (Q play Space 
In vaders or some similar game o n their ho me compu­
ter! 

But perhap s the real utility in our machin es is 
deri ved fro m uses thal arc less dramatic. After all , 
one o f the primary uses fo r any machin e is to frec 
us from thc drud gery and mundane routin e tha I 
burden us in our dai ly li ves; so that we can go off 
and think lofty thoughts and delve int o the esoteric. 

Such an appli cation resulted from a problem '",ith 
th e hca tin g syste m of ou r new home las t winter. I 
knew that the heatin g contractor and the builder were 
less than coo perative and tha t if I were (Q gCt a ny­
where with them [ would have to produce cold, hard 

.lacts. I also knew th at acco rdin g to Murph y, on the 
day they wou ld comc to inspect thc systcm , it would 
be sunn y and warm a nd th e heater would exhibit 
absolutely no sign of improper design or malfunction. 
[ needed data- lots of dat a to substa ntia te m y claim. 

[ turned to m y Pet. Fortunatel y a t work, [ had 
a ll the peripherals I needed to turn m y co mputer 
into a digita l record ing thermo meter. [ had pre­
viously o rdered a DAM system (now called micro 
Mac) from Conn . MicroComput er Corp. Th is set of 
dev ices is des igned LO proy jdc an analog-LO-digi tal 
conve rsion system wh ich int erfaces to th e Pel. It 
came wi th a T empscns which has two tempera lUre 
probes good to within a degree Fahrenheit. As an 
output dev ice, I used a n HP model 5 150A Thermal 
Prin te r . 

The program shown gave me a readou t of the 
tim e eyery 15 minutes, the temperature a t the 
1100 1' , and the temperature at the fi ve foot level. 

I left th e Pet on 24 hours a day over the next 
seve ral days, a nnotat in g th e data tapes by hand as 
req uired wi th such thin gs as th e date, average out­
door temperature , etc. The time period p rov ided 
enough di verse wea ther co ndition s (Q man ifest a 
fair ly com prehens ivc varielY of hea tin g system 
problems. 

M y lo ng roll s o r da ta tapes co nvin ced the builder 
and hea ling contracLO r th a t I was se rious. And my 
impressive collectio n or equipment co uld not be 
cha llenged. 

'T'he computer' s fun ction was borin g-si t there hour 
aftcr ho ur and print O'ut numbers. Thi s certa inl y 
could no t compare with shoo ting dow n a Klin gon. 
Yct , it provided m y famil y and I wi th a needed 
and useful utilit y fo r which th ere was no subst itute . 

Program Listing 

5 PRINT"fi 
10 OPEN4,4 
15 INPUT"HR,MN,SC" ;HR$,t1N$,SC$ 
17 PRINT "fi 
20 TI$=HR$+MN$+SC$ 
30 M$=MID$(TI$,3,2) 
31 PRINT"h 
32 PRINT"TIME";" 5 FEET"; " ~ 

..,FLOOR" 
33 GOSUB500 
35 PRINT"hH" ; TI$,HIGH,LOIv 
36 IFF$=M$THENGOT030 
40 IFM$="00 I1 0RM$="lS"ORM$="30"ORM$="45" .., 

~THENF$=M$:GOT090 
50 GOT030 
90 GOSUB500 
130 PRINT#4 , TI$;HIGH;LOW 
135 GOT030 
500 POKE59426 , 0: POKE59426 , 255: ~ 

~HIGH=PEEK(59471)-20 
510 POKE59426 ,1 : POKE59426,255 : ~ 

~LO\'l=PEEK (5947 1)-20 
520 RETURN 
59468 ,12 © 

NEW !! 

Programs for Commodore's P E T® 

e Business Research $50 
Make better d ecisio ns with thi s 
high power MBA busines s too l. 16 k. 

eHome & Smail Business 
eAddresse r . el nve n tory 
eShopper eD in n e r's Onl 

$15-$40 

Eac h has a buil t-in printer aptian . 

eGames & 5 im ulati ons $1Sea. 
-Fur Trapper eHigh Seas 
eMansion ! ePentagon! eMus e um! 

eEducation Pack $15 
High School sa mpl er with 
geome try, algebra &chemist ry. 

'ood '0. "II ~g! 

HARRY H. BRILEY 

P.O. Box 2913 
Livermore, CA 94550 

1. 151 .55-9139 
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MICROCOMPUTER MEASUREMENT and

PETMOD

SENSORS

TEMPERATURE

LIGHT LEVEL

PRESSURE

pH

HUMIDITY

ACCELERATION

SOUND

ETC...

TRS-80 MOD

RS-8D NTERFACE

REMOTE

CONTROLLER

APPLE INTERFACE

The world we live in is full of variables we

want to measure. These include weight,

temperature, pressure, humidity, speed and

fluid level. These variables are continuous

and their values may be represented by a

voltage. This voltage is the analog of the

physical variable. A device which converts

a physical, mechanical or chemical quanti

ty to a voltage is called a sensor.

Computers do not understand volt

ages: They understand bits. Bits are digital

signals. A device which converts voltages

to bits is an analog-to-digital converter.

REMOTES

APPLIANCES

LIGHTS

MOTORS

PUMPS

ALARMS

HI-FIS

TELEVISIONS

HEATERS

FANS

ETC...

Our AIM 16 (Analog Input Module) is a 16

input analog-to-digital converter.

The goal of Connecticut microcompu

ter in designing the uMAC SYSTEMS is

to produce easy to use, low cost data

acquisition and control modules for small

computers. These acquisition and control

modules will include digital input sensing

(e.g. switches), analog input sensing (e.g.

temperature, humidity), digital output con

trol (e.g. lamps, motors, alarms), and

analog output control (e.g. X-Y piotters, or

oscilloscopes).

Connectors
The AIM 16 requires connections to its

input port (analog inputs) and its output

port (computer interface). The ICON (Input

CONnector) is a 20 pin, solder eyelet, edge

connector for connecting inputs to each of

the AIM16's 16 channels. The OCON

(Output CONnector) is a 20 pin, solder

eyelet edge connector for connecting the

computer's input and output ports to the

AIM16.

The MANMOD1 (MANifold MODule)

replaces the ICON. It has screw terminals

and barrier strips for all 16 inputs for

connecting pots, joysticks, voltage

sources, etc.

CABLE A24 {24 inch interconnect cable)

has an interface connector on one end

and an OCON equivalent on the other. This

cable provides connections between the

uMACSYSTEMS computer interfaces and

the AIM 16 or XPANDR1 and between the

XPANDR1 and up to eight AIM 16s.

Analog Input Module

The AIM 16 is a 16 channel analog to digital

converter designed to work with most

microcomputers. The AIM16 is connected

to the host computer through the compu

ter's 8 bit input port and 8 bit output

port, or through one of the uMAC SYS

TEMS special interfaces.

The input voltage range is 0 to 5.12

volts. The input voltage is converted to a

count between 0 and 255 (00 and FF hex).

Resolution is 20 millivolts per count. Ac

curacy is 0.5% ± 1 bit. Conversion time

is less than 100 microseconds per channel.

All 16 channels can be scanned in less than

1.5 milliseconds.

Power requirements are 12 volts DC at

60 ma.

The P0W1 is the power module for the

AIM16. One P0W1 supplies enough power

for one AIM 16, one MANMOD1, sixteen sen

sors, one XPANDR1 and one computer in

terface. The P0W1 comes in an American

version (POW1a) for 110 VAC and in a

European version (P0W1e) for 230 VAC.

TEMPSENS

This module provides two temperature

probes for use by the AIM16. This

module should be used with the MANMOD1

for ease of hookup. The MANM0D1 will

support up to 16 probes (eight TEMP-

SENS modules).

Resolution for each probe is 1°F.

XPANDR1
The XPANDB1 allows up to eight Input/

Output modules to be connected to a com

puter at one time. The XPANDR1 is

connected to the computer in place of the

AIM16. Up to eight AIM16 modules are

then connected to each of the eight

ports provided using a CABLE A24 for

each module. Power for the XPANDR1

is derived from the AIM16 connected

to the first port.
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MICROCOMP(JTER MEAS(JREMENT and 

.JToil (li~ RS · 232 

15 8 ~ ~ PR INTER 

PETMOO 

SEN SOR S 

RS· 232 INTERfACE • TEMPERATURE 
• LIGH T LEVU 

POWER 

~PET INTERfA:I~MOO Lj..-z.-.j-C_AB_LIEGA AIM I6 MO:E 

amm 0 
[ffi 

• PRE SS URE 

• pH 
• HUMIDI TY 
• ACCElERA TlDN 
• SOUND 
• ETC ... 

KIM INTERfACE ANAlOG INP UT MANlfOLO 
MOO ULE ~ MOOU LE 

~ 

• APPLIANCE S ~ TQoo 
TR S· SO INTERfACE 

• LIGHT S 
• MOTORS 
• PUMPS 
• Al AR MS 

• HI -FIS 
• TELEVI SI ON S BpANORI rlx:l 

~ ~ 

nL:J 
~ lPMOD 

APPLE INTERfA CE 

EXPANDER 
MOOULE 

The world we live in is full of variables we 
want to measure. These include weight, 
temperature. pressure, humid ity , speed and 
flu id level. These variables are continuous 
and their va lues may be represented by a 
voltage. This voltage is the analog of the 
physica l variable. A device which converts 
a physical , mechanical or chemical quant i· 
ty to a voltage is ca l led a sensor. 

Computers do not understand volt· 
ages: They understand bits. Bits are digita l 
signals. A device which converts voltages 
to bits is an analog·to·digital converter. 

Connectors 

-

REMOTE 
CONTROllER • HEATER S 

• FAN S 
• ETC .. 

Our AIM 16 (Analog Input Module) is a 16 
input analog·to·digital converter. 

The goal o f Connecticut microCompu· 
ter in designing the uMAC SYSTEMS is 
to produce easy to use, low cost data 
acquisition and control modules fo r small 
computers. These acquisition and control 
modules will include digital input sensing 
(e.g. switches), analog input sensing (e.g. 
temperature, humidity), digital output con· 
trol (e.g. lamps, motors, alarms), and 
analog output control (e.g. X·Y plotters, or 
oscilloscopes). 

The AIM 16 requires connections to its 
input port (analog inputs) and its output 
port (computer interface). The ICON (Input 
CONnector) is a 20 pin, solder eyelet, edge 
connector for connecting inputs to each of 
the AIM16's 16 channels. The OCON 
(Output CONnector) is a 20 pin, solder 
eyelet edge connector for connecting the 
computer's input and output ports to the 
AIM16. 

The MANMOD1 (MANifold MODule) 
replaces the ICON. It has screw terminals 
and barrier strips for all 16 inputs for 
connecting pots, joysticks, voltage 
sources, etc. 

CABLE A24 (24 inch interconnect cable) 
has an interface connector on one end 
and an OCON equ ivalent on the other . This 
cable provides connections between the 
uMACSYSTEM S computer interfaces and 
the AIM 16 or XPANDA1 and between the 
XPANDAl and up to eight AIM 16s. 

XPANDRI 
The XPANDR1 al lows up to eight Input! 
Output modu les to be connected to a com­
puter at one time. The XPANOR1 is 
connected to the computer in place of the 
AIM16. Up to eight AIM16 modu les are 
then connected to each of the eight 
pOrlS provided using a CABLE A24 for 
each module. Power lor the XPANDR1 
is derived from the AIM16 connected 
to the first port. 

Analog Input Module 

The AIM 16 is a 16 channel analog to digital 
converter deSigned to work wi th most 
microcomputers . The AIM16 is connected 
to the host computer through the compu· 
ter's 8 bit input port and 8 bit output 
port, or through one of the uMAC SYS· 
TEMS special interfaces. 

The input voltage range is 0 to 5.12 
vo lts. The input voltage is converted to a 
count between 0 and 255 (00 and FF hex). 
Resolution is 20 mi llivolts per count. Ac· 
curacy is 0.5% ~ 1 bit. Conversion time 
is less than 100 microseconds per channel. 
All 16 channels can be scanned in less than 
1.5 milliseconds. 

Power requ irements are 12 vo lts DC at 
60 ma. 

The POWl is the power module for the 
AIM16. One POWl supplies enough power 
for one AIM16, one MANMOD1 , sixteen sen­
sors , one XPANDRl and one com puter in· 
terlace. The POWl comes in an American 
version (POWl a) for 110 VAC and in a 
European version (POW l e) lor 230 VAC. 

TEMPSENS 

This module provides two temperature 
probes for use by the AIM16. This 
module should be used with the MA NMODl 
for ease of hookup. The MANMOD1 will 
support up to 16 probes (e ig ht TEMP· 
SENS modules). 

ResolutirJn for each probe is 1°F. 
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CONTROL for PET, Apple, KIM, and AIM

Computer Interfaces

and Sets

For your convenience the AIM16 comes as

part of a number of sets. The minimum

configuration for a usable system is the

AIM16, one P0W1, one ICON and one

OCON. The AIM16 Starter Set 2 includes

a MANM0D1 in place of the ICON. Both

of these sets require that you have a

hardware knowledge of your computer

and of computer interfacing.

For simple plug compatible systems

we also offer computer interfaces and sets

for several home computers.

INTRODUCING

SUPER X-10 MODULE

Open a door or window and turn on a

light, tape recorder, alarm!

Control lab equipment. CLOSE THE

LOOP on the real world.

AN INEXPENSIVE CONTROL

SOLUTION FOR

HOME SECURITY

ENERGY CONSERVATION

GREENHOUSES

ENVIRONMENTAL CONTROL

INDUSTRIAL CONTROL

LABORATORIES

SUPER X-10 MOD SPECS

1. Remote controller

Controls up to 256 different remote

devices by sending signals over the

house wiring to remote modules. Uses

BSR remote modules available all over

the USA (Sears, Radio Shack, etc.).

Does not require BSR control module.

Does not use sonic link.

2. Clock/calendar

Time of day - hours, minutes, seconds

Dale ■ monih. day - automatically cor

rects for 28,29,30 and 31 day months.

Day of the week.

3. Digital inputs/outputs

8 inputs - TTL levels or switch closures.

Can be used as triggers for stored

sequences.

8 outputs - TTL levels

""""*•
PLUS: CLOCK, CALENDAR,

REMOTE SEQUENCE TRIGGERS

4. Computer interfaces

S-100: Requires one 8-bit input port and

one 8-bit output port.

Requires cable assembly.

PET, APPLE, TRS-80, KIM. SYM, AIM65:

Plug-in sets available - no cable assembly

required.

Other: same as S-100

5- Self-contained module in metal case with

its own power supply. Physical size

approximately 5X6X2.

Price (until April 30, 1980): $199.00 (S-100),

S249.00 (other)

All prices and specifications suDject to

change without notice. Our 30-day money

back guarantee applies.

AIM IB (16 channel-8 bit Analog

Input Module) 179.00

POW1a {POWer module-110 VAC) 14.95

P0W1e (POWer modu!e-230 VAC) 24.95

ICON (Input CONnector) 9.95

OCON (Output CONnector) 9.95

MANMOD1 (MANifold MODule) 59.95

CABLE A24 (24 inch interconnect

cable) 19.95

XPANDR1 (allows up to 8 Input or

Output modules to be connected to a

computer at one time) 59.95

TEMPSENS2P1 (two temperature probes,

-10DFto160°F) 49.95

LIGHTSENS1P1 (light level probe) 59.95

The following sets include one AIM16,

one P0W1, one OCON and one ICON.

AIM16 Starter Set 1a (110 VAC) 189.00

AIM16 Starter Set 1e (230 VAC) 199.00

The following sets include one AIM16,

one P0W1, one OCON and one MANMOD1.

AIM16 Starter Set 2a (110 VAC) 239.00

AIM16 Starter Set 2e (230 VAC) 249.00

The following modules plug into their

respective computers and, when used

with a CABLE A24, eliminate the need for

custom wiring of the computer interface.

PETMOD (Commodore PET) 49.95

KIMMOD (KIM, SYM, AIM65) 39.95

APMOD (APPLE II) 59.95

TRS-80 MOD (Radio Shack TRS-80) 59.95

IjDl
,U SYSTEMS

Order Form

CONNECTICUT microCOMPUTER, Inc.
1S0POCONO ROAD

BROOKFIELD, CONNECTICUT 06804

TEL: (203! 775-9659 TWX 710-456-0O52

The following sets include one AIM 10,

one POW1, one MANMOD1, one CABLE

A24 and one computer interface module

PETSETIa (Commodore PET ■

110 VAC) 295.00

PETSETIe (Commodore PET ■

230 VAC) 305.00

KIMSETIa (KIM, SYM, AIM65 -

110VAC) 285.00

KIMSET1e(KIM, SYM. AIM65 ■

230 VAC) 295.00

APSETIa (APPLE II • 110 VAC) 295.00

APSETIe (APPLE II ■ 230 VAC) 305.00

TRS-80 SET1a (Radio Shack TRS-80 -

110 VAC) 295.00

TRS-80 SET1e (Radio Shack TRS-80 -

230 VAC) 305.00

QUANTITY DESCRIPTION PRICE

SUBTOTAL

Handling and shipping — add W order

Foreign orders add 10% for AIR postage

add 7% sales tax

TOTAL ENCLOSED

TOTAL

$3 00

CITY

STATE .

ViSA O M/C O

Card number

ZIP

Expiration dale
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CONTROL for PET,Apple, KIM, and AIM 
Computer Interfaces 

and Sets 

For your convenience the AIM16 comes as 
part of a number of sets. The minimum 
con figuration for a usable system is the 
AIM16, one POW1 , one ICON and one 
OCON . The AIM16 Starter Set 2 includes 
a MANMOD1 in place of the ICON. Bot h 
o f these sets require that you have a 
hardware knowledge of your computer 
and of computer interfacing. 

For simple plug compat ible sys tems 
we also olter com put er in terfaces and se ts 
for severa l home computers . 

AIM16 (16 channel·8 bit Analog 
Input Module) 
POWla (POWer module·ll0 VAC) 
POWl e (POWer module·230 VA C) 
ICON (Input CONnector) 
OCON (Oulput CONnector) 
MANMOD1(MANilold MODule) 
CABLE A24 (24 inch interconnect 
cable) 

179.00 
14.95 
24.95 
9.95 
9.95 

59.95 

19.95 
XPANDR1 (allows up to 8 Input or 
Output modules to be connected to a 
computer at one time) 59.95 
TEMPSENS2P1 (two temperature probes, 
·10oF to 160°F) 49.95 
LlGHTSENS1Pl(light level probe) 59.95 

The following sets include one AIM16, 
one POW1, one OCON and one ICON. 
AIM16 Starter Set 1 a (110 VAC) 189.00 
AIM16 Starter Set le (230 VAC) 199.00 

The following sets include one AIM16, 
one POW1 , one OCON and one MANMOD1 . 
AIM16 Starter Set 2a (110 VAC) 239.00 
AIM16 Starter Set 2e (230 VAC) 249.00 

The following modules plug into their 
respective computers and, when used 
with a CABLE A24, eliminate the need for 
custom wiring of the computer interface. 
PETMOD (Commodore PET) 49.95 
KIM MOD (KIM, SYM, AIM65) 39.95 
APMOD (APPLE II) 59.95 
TRS·80 MOD (Radio Shack TRS·80) 59.95 

INTRODUC ING 
SUPER X-IO MODULE 

O pen d door or w indow dud tur n on a 

ligh r. (ape recorder , alarm! 

Control lab equipm ent. CLOSE THE 

LOOP on the real world . 

AN INEX PENS IV E CONTRO L 
SOLUTION FOR 

HOME SECU RITY 
ENERGY CONSERVATION 

GREENHOUSES 
ENV IRONMENTAL CONTROL 

INDUSTRIAL CONTROL 

LABORATORIES 

SU PER X·l0 MOD SPECS 
1. Remote controller 

Cont rols up to 256 different remote 
devices by sending signals over the 
house wir ing to remote modu les. Uses 
BSR remote modules available all over 
the USA (Sears, Radio Shack, etc.). 
Does not require BSR contro l module. 
Does no t use son ic link. 

2. Clock/ca lendar 
Time 0 1 day· hours, minutes. seconds 
Date· month, day· automatically cor· 
rects for 28,29,30 and 31 day months. 
Day of the week. 

3. Digit al input s/ou tputs 
a inputs· TTL levels or switch closures. 

Can be used as tr iggers fo r stored 
sequences. 

8 outputs · TTL levels 

~(g](S' 
[(SYSTEMS 

Order Form 
CONNECTICUT microCOMPUTER, Inc . 

150 POCONO ROAD 
BROOKFIELD, CONNECTICUT 06804 

TEL : (20J) 775·9659 TWX: 710·456·0052 

The following sets include one AIM16. 
one POW1 , one MANMOD1 , one CABLE 
A24 and one computer interface module 
PETSET1 a (Commodore PET· 
110VAC) 295.00 
PETSET1e (Commodore PET· 
230 VAC) 305.00 
KIMSETla (KIM, SYM, AIM65 · 
110 VAC) 285.00 
KIMSETle (KIM, SYM, AIM65 . 
230 VAC) 295.00 
APSETla(APPLEII ·1 10VAC) 295.00 
APSETle (APPLE II · 230 VAC) 305.00 
TRS·80 SETla (Radio Shack TRS·80 . 
110 VAC) 295.00 
TRS·80 SETle (Radio Shack TRS·80 . 
230 VAC) 305.00 

PLUS: CLOCK , CALENDAR, 
REMOTE SEQUENCE TRIGGERS 

4. Computer in terfaces 
5·100: Requires one a·bit input port and 
one 8·bi t output port. 
Req ui res cab le assembly. 
PET, APPLE, TRS·80, KIM , SYM , AIM65: 
Plu g·in sets available· no cable assembly 
requ ired. 
Other: same as S· 100 

5. Self·con tai ned module in metal case with 
its own power supply. Physical size 
approx imate ly 5X6X2. 

Price (until April 30, 1980): $199.00 (S· 100), 
5249.00 (other) 

All prices and speci fi ca tions sUDject to 
change without notice. Our 30·day money 
back guarantee applies. 

QUANTITY DESCRIPTION PAICE TOTAL 

SUBTOTAL 

Handlmg and shipping - add per order $300 

Foreign orders add 10"4 tor AlA POs1age 

add 7"4 sales lax 

TOTAL ENCLOSED 

NAME ____________________________ ___ 

COMPANY' ____________________ __ 

ADDRESS __________________________ ___ 

CITY _____________________________ _ 

STATE ZIP ______ _ 

VISA 0 M IC 0 Expiration aale __________ __ 

Card number ________________________ _ 
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IHPRDSI 6 SOUTH ST., MILFORD, NH 03055

ATARI'
A Warner Communications Company

I
TO ORDER TOLL-FREE

1-800-258-1790
(In N.H. call 673.5144)

ATARI 800 (list 1080.00) 875.00

ATARI 400 (list 630.00) 515.00

810 DISK DRIVE (699.95). . . .565.00

820 40-COLUMN PRINTER

(list 599.95) 470.00

410 PROGRAM RECORDER

(list 89.95) 65.00

JOYSTICK CONTROLLERS . .18.95

PADDLE CONTROLLERS .18.95

ATARI 850 INTERFACE .toba announced

ATARI830MODEM . ... |Oba announced

ATARI 825 PRINTER ,obs announced
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ATARI825 PRINTER ... . 'ob"Mo",,' 
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INSIDE ATARI

BASIC
Larry Isaacs,

COMPUTE, staff

This article will present information on how the

ATARI BASIC stores programs in memory. If you

are new to the field of microcomputer programming,

this information should help increase your awareness

of what your ATARI is doing, making its behavior a

little more understandable.

The following information is based solely on what

I have been able to observe while working with an

ATARI 800. I believe the information to be accurate.

However, it is hard to know how complete the infor

mation is.

Also for those new to microcomputer programm

ing, the next section gives some preliminary informa

tion which should help make the rest of the article

more understandable.

PRELIMINARY INFORMATION

One very important term in the field of micro

computing is the term "byte". For purposes of this

article, it can be considered a number which can have

a value ranging from 0 to 255. The memory in your

ATARI consists of groups of bytes, each byte of which

can be referenced by a unique address. The part of

memory which is changeable, called RAM, starts

with a byte at address 0 and continues with bytes

at increasing sequential addresses until the top of

RAM is reached. The top of RAM is determined

by the type and number of memory modules you

have in your ATARI.

Bytes, or combinations of bytes, can be used to

represent anything you want. Some common uses for

bytes include representing memory addresses, charac

ters, numbers, and instructions for the CPU in

your ATARI. You wilt be exposed to several different

uses for bytes in this article. Some of these uses

will make reference to "two byte binary numbers."

This is where two bytes are used to represent a

number whose value ranges from 0 to 65535. The

decimal value of a two byte binary number can be

computed using the formula: FIRST BYTE +

(SECOND BYTE*256).

Also in this article, reference will be made to

"page zero". Page zero simply refers to the first

256 bytes of memory, i.e. addresses 0 through 255.

This part of memory differs from the rest of memory

by the fact that these bytes can be referenced using

a single byte address. The rest of memory requires

two byte addresses.

THE CONVERSION

After typing in a BASIC line, hitting RETURN

causes the line to be passed to the programs found in

the ATARI BASIC cartridge. Here the line will under

go a certain amount of conversion before it is

stored in memory. One part of this conversion in

volves converting all of the BASIC reserved words

and symbols to a one byte number called a token.

Another part of the conversion involves replacing

each variable name in the line with an assigned

number which will range from 128 to 255. Ii a

variable name has been previously used, it will be

replaced by the number previously assigned. II it

hasn't been used before, it will be assigned the

lowest unused number, starting with 128 for the

first variable name. Also, numbers in the BASIC

line must be converted into the form which the

ATARI BASIC uses before they can be stored in

memory.

After the conversion is finished, the line is

stored in memory. If the BASIC line docs not have

a line number, it will be stored after the last

statement of your BASIC program, and executed

immediately. If it does contain a line number, the

converted line will be inserted in the proper place

in your program. After the line has been executed

or stored, your ATARI will wait for you to type in

another line. Even though the line undergoes this

conversion, the order in which the reserved words,

variables, and symbols occur in the line isn't

changed when it is stored in memory.

THE MEMORY FORMAT FOR A BASIC LINE

Let's begin with the general format of how a BASIC

line is stored. Once a BASIC line has been con

verted and stored, the line number is found in the

first two bytes of the memory containing the BASIC

line. These bytes form a two byte binary number

which has the value of the line number. The value

of this number can range from 0 to 32767.

The third byte contains the total number of

bytes in this BASIC line. This means you can find

the first byte of the next line using the following

formula: ADDRESS OF FIRST BYTE OF NEXT

LINE = ADDRESS OF FIRST BYTE OF

CURRENT LINE + NUMBER IN THIRD BYTE

OF CURRENT LINE.

The fourth byte contains the number of bytes

in the first statement in the line, including the

first four bytes. If the BASIC line contained only

one statement, the third and fourth bytes will con

tain the same value. If the line had more than one

statement, these bytes will be different.

Next come the bytes which represent the first

statement in the line. If there is more than one

statement, the next byte following the first statement

contains the number of bytes in the first two

statements. Naturally, if there is another statement

after the second one, the first byte after the end of

the second statement contains the number of bytes

in the first three statements, etc.

This completes the format of a BASIC line as it

is found in memory. Before going on, let's put this

information to use in a short program which lists

out its own line numbers along with the beginning

MAY/JUNE. 1980. ISSUE 4. COMPUTE. 31 

INSIDE ATARI 
BASIC Larry Isaacs, 

COMPUTE. staff 

This a rticle will present info rmation o n how the 
ATARI BASIC stores program s in memo ry. If you 
are new to th e field of microco mput e r programmin g, 
thi s info rm atio n sho uld help in crease your awa reness 
of wha t yo ur ATARI is doin g, makin g it s behavior a 
lill ie more understandabl e . 

The foll owin g information is based solely on wh a t 
I have been abl e to observe while wo rkin g with an 
ATA RI 800 . I believe the info rmation to be accura te. 
Howeve r , it is hard to know how compl ete th e info r­
ma tio n IS. 

Al so for those new to microcomputer programm­
ing, th e next section gives some preliminary informa­
tio n which should hel p make the res t of th e article 
mort: underswnd able. 

PRELIMINARY INFORMATION 

One very important term in the fi eld o f micro­
computing is the term "byte". For purposes of thi s 
a rticl e , it ca n be co nsidered a number whi ch can have 
a va lu e ra ngin g fro m 0 to 255 . The memo ry in your 
ATARI consists of groups of bytes, each byte of which 
can be referenced by a unique address . The part o f 
memo ry which is cha ngeable, called RAM , start s 
with a byte a t address 0 and continues with bytes 
at increasin g sequential addresses until the top of 
RAM is reached. The top of R AM is determined 
by th e type and number of m emory modules you 
have in your ATARL 

Bytes, or co mb inat ions o f bytes, ca n be used to 
rep resent a nythin g yo u want. Some common uses fo r 
bytes include re prese nting memory addresses, charac­
ters, numbers, and in st ruction s for th e CPU in 
your ATARJ. You will be exposed to severa l different 
uses for bytes in this a rticl e. Some of these lI ses 
will m ake refe rence to " two byte binary numbers." 
This is where two bytes are used to represent a 
number whose value ran ges from 0 to 65535. The 
dec im al value of a two byte bina ry number can be 
co mputed using th e fo rmu la: FIRST BYTE + 
(SECOND BYTE '256) , 

Also in this article , reference will be made to 
"page zero". Page zero simply refers to the first 
256 bytes of memory, i.e. addresses 0 through 255 . 
This pa rt of memo ry differs from th e rest of memory 
by the fa ct that these bytes can be referen ced using 
a sin gle byte address . The rest of memory requires 
two byte addresses. 

THE CONVERSION 

Afte r typing in a BASIC lin e, hillin g RETUR N 
causes the lin e to be passed to the programs found in 
the ATARI BASIC cartridge. H ere the line will under­
go a certain amount of conversion before it is 

stored in memory. O ne pa rt of th is co nversio n in­
volves co nvertin g all of" the BASIC reserved words 
and sy mbols to a one byte number called a token .. 

Anoth er part of th e con version in vol ves replaclllg 
each variable name in th e line with an assigned 
number which will range fro m 128 to 255 . If a 
va riable name has bee n prev iuusly lI sed , it will be 
replaced by the number previously ass igned. If it 
hasn ' t been used before , it will be ass igned the 
lowest unu sed number , starting with 128 for the 
first variable name . Also, numbers in the BAS IC 
lin e mu st be co nven ed into the form which the 
ATARI BASIC uses before th ey can be stored in 
memory. 

A ft er th e conversion is fini shed , the line is 
stored in memo ry. If th e BAS IC lin e docs not have 
a line number , it will be stored afte r th e las t 
sta tem ent of your BASIC program , and executed 
immedia tely . If it does conta in a line number, the 
conven ed line will be in sert ed in th e proper pl ace 
in your progra m . Afte r the lin e has been execUle~ 
or stored , your ATARI will wait fo r you to type II1 

another line. Even though the lin e undergoes this 
con version , th e order in which [he reserved words, 
variables, and sy mbols occur in the lin e isn ' t 
cha nged when it is stored in memory. 

THE MEMORY FORMAT FOR A BASIC LINE 

Let's begin with the ge neral format of how a BASIC 
line is stored. O nce a BASIC li ne has been co n­
ve rt ed an d sto red , the line num ber is fo und in the 
fi rst two bytes o f th e memory containing the BASIC 
line . These bytes form a two byte binary number 
which has the value of the line number . The va lue 
o f thi s number can range from 0 to 32767. 

The third byte conta in s the total number of 
bytes in this BAS IC lin e . Thi s m eans you ca n find 
th e first byte of the next line using the following 
formul a: ADDRESS OF FIRST BYTE OF NEXT 
LINE = ADDRESS OF FIRST BYTE OF 
CURRENT LINE + NUMBE R IN THIRD BYTE 
OF CURRENT LINE, 

The fo urth byte contain s the number of bytes 
in the first statement in the lin e, including th e 
first fou r bytes. If the BASIC lin e contained o nl y 
one stat ement, th e th ird a nd fourth bytes will con­
ta in th e sa me va lue. If the line had more th an o ne 
statement, these bytes will be different. 

Next come the bytes whi ch represent the first 
sta tement in the line . If there is more than on e 
sta tement, th e next byte foll owing the first sta tement 
contains the number of bytes in the first two 
statement s. Naturally, if there is another statement 
afte r the second one, the first byte after the end of 
the second statement contains the number of bytes 
in the first three statem ents, e tc . 

This completes the format of a BASIC line as it 
is found in memory. Before going on, le t ' s put this 
informa tion to use in a short program which li sts 
out its own line numbers a long with the beginning 
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address of each line. To do this we must first find

out where the first byte of the first line is found.

It turns out there is a two byte binary number found in

page zero which contains the beginning address of the

first line. This number is contained in bytes 136 and

137. Also, we will know when we've reached the end

of the program when we find a line number of 32768,

which is one more than the maximum allowed by

ATARI BASIC. The program to print the line num

bers and their beginning addresses is shown in

Listing 1.

TOKENS

In order to conserve memory, all of the BASIC

reserved words, operators, and various punctuation

symbols are converted into a one byte number called

a token. This conversion also makes execution simpler

and faster. The tokens can be divided into two groups.

One group contains the tokens which occur only at

the beginning of a BASIC statement, and the other

group contains the tokens which occur elsewhere in a

BASIC statement.

Let's first take a look at the tokens which occur

at the beginning of a BASIC statement. It turns out

chat all statements will begin with one ol these tokens.

After some investigation, I found that these tokens

will range in value from 0 to 54.

The procedure for listing the tokens is fairly-

simple, though the actual implementation is a bit

more involved than the brief explanation which

follows. The idea is to put "1 REM" as the first

statement of the program. Then use POKEs to

change the line number and token of this REM

statement. By setting the line number and token

to the same number, listing the line will print the

token and corresponding BASIC reserved word. For

tunately the programs in the BASIC cartridge which

do the listing tolerate the incomplete BASIC

statements. The program for displaying these tokens

is shown in Listing 2. Notice when you run this

program, no reserved word is printed for token 54.

This is the invisible LET token which is used for

assignment statements which don't begin with LET.

A similar procedure can be used to list the

other tokens as well. The main differences are to

make the first statement "1 REM A", POKE 54

(the invisible LET token) into the first byte of

the statement, and make the changes for the token

to the second byte of the statement. The values for

the tokens which occur after the beginning of a state

ment range from 20 to 84. The program for printing

these tokens is given in Listing 3.

After running this program, you will notice there

is no reserved word or symbol printed for token 22.

Token 22 is the terminator token found at the end

of each BASIC line, except those whose last state

ment is a REM or DATA statement. Also, tokens

56 and 57 didn't print a reserved word or symbol.

Both of these tokens represent the "(" symbol.

The "(" doesn't print because these two tokens are

associated with array names, and the "(" symbol is

kept with the associated variable name, as will be

seen in the next section.

Of course you noticed that most of the symbols

occur more than once. There is a different token for

each of the different uses of the symbol. For example,

the word " = " has four different tokens. Token 45

calls for an arithmetic assignment operation as in

A = A + 1. Token 46 calls for a string assignment as

in AS = "ABC". Token 34 is used in arithmetic testing

as in IF A - 1 THEN STOP. And finally, token 52

is the same as token 34 except that it's for testing

strings.

One more token, found after the ones listed in

the previous program: token 14, which indicates a con

stant is stored in the following 6 bytes.

10 REM PROGRAM TO PRINT LINE NUMBERS

20 REM AND THEIR ADDRESSES

30 REM

40 REM GET ADDRESS OF FIRST LINE

50 ADDRESS=PEEK{136)+PEEK(137)*2 5 6

60 REM GET THE LINE NUMBER

70 LNUM=PEEK(ADDRESS)+PEEK(ADDRESS+1)*256

80 REM TEST FOR END OF PROGRAM

90 IF LNUM=32768 THEN END

100 REM PRINT LINE NUMBER AND ADDRESS

110 ? "LINE # ";LNUM;

120 ? " STARTS AT ADDRESS ";ADDRESS

130 REM GET ADDRESS OF NEXT LINE

140 ADDRESS=ADDRESS+PEEK(ADDRESS+2)

150 GOTO 70

1 REM

100 REM PROGRAM TO PRINT THE TOKENS

110 REM WHICH BEGIN BASIC STATEMENTS

120 REM GET BEGINNING OF PROGRAM

130 BASE=PEEK(136)+PEEK(137)*256

14 0 REM CHANGE STATEMENT TERMINATOR

150 POKE BASE+5,22

160 ? CHRS(125): REM CLEAR SCREEN

170 REM PRINT TOKENS

180 FOR 1=0 TO 54

190 REM CHANGE LINE NUMBER AND TOKEN

200 POKE BASE,I:POKE BASE+4,I

210 LIST I: REM PRINT TOKEN

220 REM UNDO LINE FEED IF NEEDED

230 IF I>1 THEN ? CHRS(28);
240 REM CHANGE LEFT MARGIN FOR COLUMNS

250 IF 1=19 THEN POKE 82,12:POSITION 12,1

260 IF 1=39 THEN POKE 82,24:POSITION 24,1

270 NEXT I

280 REM PUT PROGRAM BACK TO NORMAL

290 POKE BASE,1:POKE BASE+4,0

300 POKE BASE+5,155

310 POKE 82,2:POSITION 2,22

1 REM A

100 BASE=PEEK{136)+PEEK(137)*256

110 REM CHANGE BEGINNING TOKEN

120 POKE BASE+4,54:POKE BASE+6,22

130 REM PRINT OPERATOR AND FUNCTION TOKENS

140 ? CHR${125)

150 FOR 1=20 TO 84

160 POKE BASE,I:POKE BASE+5,I

170 LIST I

180 REM UNDO LINE FEEDS

190 ? CHR$(28);:IF 1=22 THEN ? CHR$(28);

200 IF 1=39 THEN POKE82,11:POSITIONll,1

210 IF 1=59 THEN POKE82,19:POSITION19,1

220 IF 1=79 THEN POKE82,28:POSITION28,1

230 NEXT I

240 POKE BASE,1:POKE BASE+4,0

250 POKE BASE+5,65:POKE BASE+6,155

260 POKE 82,2:POSITION 2,22
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address of each line . T o do lhi s we m USl firsl f;nd 
OUl where the firsl bYle of the firsl line is found . 
h turns out the re is a two byte binary number found in 
page zero which co nlains the beginning add ress of lhe 
fi rst lin e. This num ber is contain ed in bytes 136 and 
137. A lso , we wi ll know when we've reached th e end 
of the program when we fi nd a line nu mber of 32768, 
which is o ne morc than th e max im um allowed by 
ATARI BASIC. T he program LO prinl the line num­
be rs and the ir beginnin g addresses is shown 111 

Listing 1. 

TOKENS 
In order lO conserve memo ry, all of th e BASIC 
rese rved wo rds, o perators , and various punclUa tion 
sy mbols a re conven ed inlo a one bYle number ca ll ed 
a lo ke n . T hi s co nve rsion also makes execut ion sim ple r 
and faster. T he tokens can be di v ided in to two gro ups. 
One g rou p conta in s the toke ns which occur onl y a t 
lhe beginn ing of a BAS IC Sla leme nt , a nd the Ol her 
group com ain s th e toke ns wh ich occur elsewhere in a 
BAS IC Slat ement . 

Lel 's fi rsl ,ake a loo k a l the LO kens which occur 
al the begi nning o f a BAS IC Slalement. It lUrns OUl 
(hat all statements will begin wi th one of these LOkens. 
Aft er so me in vestigation , I fo und that th ese tokens 
will range in valu e from 0 to 54 . 

The procedure for Ii Sl in g the ,okens is fa irl y 
simple , though th e actu al implementation is a bi t 
mo re in vo lved th an the brief ex planatio n which 
lo ll ows . The idea is to pUl " I R EM " as th e firsl 
Sla lemenl of the progra m . Then use PO K Es to 
change the lin e number and token of lhis R EM 
statement. By sett ing the li ne number and toke n 
to the same nu mber, li stin g the line w ill pri nt the 
Loken and corres ponding BAS IC reserved word . For­
luna lel y the programs in the BAS IC cartridge which 
do th e lislin g LOlerate the incomplele BAS IC 
sta lemenlS. The program fo r displ ayin g lh ese ,okens 
is show n in Listin g 2 . Noti ce when yo u run thi s 
program , no rese rved wo rd is print ed fo r toke n 54 . 
This is the in visib le LET LO ken whi ch is used fo r 
assignme nt State me nt s which do n't begin with LET . 

A simil ar procedure can be used La li st th e 
olher tokens as well. The main differences a rc to 
make the fir sl Slalement " I REM A" , PO K E 54 
( lhe in visible LET Loken) in LO the first bYle of 
the sta teme nt , and make the changes fo r the token 
LO the second bYle o f the Slatemenl. The valu es fo r 
lhe ,okens which occur a fl er the beginnin g of a Slale­
me nt range fro m 20 to 84 . The program for prin ting 
these toke ns is gi ven in Listing 3 . 

A fte r runnin g this program , you will nOl icc there 
is no reserved wo rd or symbol primed for LOken 22. 
T oken 22 is the te rmin ator toke n fo un d a t the e nd 
of each BAS IC lin e, ex ccpl lhose whose last stale­
menl is a REM or DATA sta lement. Also , LO kens 
56 a nd 57 didn ' t prinl a reserved wo rd o r sym bol. 
Both o f lhese LOkens represenl the "( " sy mbol. 
Thc " ( " doesn' t print because thcse two lOkc ns are 

associated with array names , and th e "(" sym bol is 
kcpt w it h the associated va riable namc I as will be 
seen in the next sectio n . 

O f co urse you nOliced lhal mosl of the sym bols 
occur more than o nce. T here is a d iffe rent token fo r 
each o f th e d ifferent uses o f th e sy mbol. Fo r example, 
lh e wo rd " ~ " has four diffe ren l LOken s. To ken 45 
calls for an arit hm etic assignment operation as in 
A ~ A + I . Token 46 call s fo r a slrin g assignment as 
in A$ ~ " A BC " . T oken 34 is used in a rilhmel ic leslin g 
as in IF A ~ 1 TH EN ST O P . And fin ally, Lo ken 52 
is the sa me as token 34 exce pt th at it 's for testin g 
strin gs. 

One more token, found after the ones listed in 
the previous program: token 14, Wllld l indicates a con­
s/tlll l is stored ill Ihe followillg 6 bytes. 

10 REf! PROGRAl1 TO PRINT LI NE NUr-tB ERS 
20 REf! AND THEIR ADDR ESSES 
30 RE f! 
40 REf! GET ADDRESS OF FIRST LINE 
50 ADDRESS=PEEK ( 136)+PEEK(137 ) *2 56 
60 REH GET THE LINE NUHBER 
70 LN UH=PE EK( ADDRESS)+PEEK(ADDRESS+1 ) *2 5 6 
80 RE~I TEST FOR END OF PROGRAM 
ge I F LNUI-I~3 2768 TH EN END 
1 00 RE~I PR INT LI NE NUMBER AND ADDR ESS 
11 0 ? "LI NE # "; LNUM ; 
1 20 ? " STARTS AT ADDRESS "; ADDRESS 
130 REM GET ADDRESS OF NEX T LI NE 
14e ADDRESS=ADDRESS+P EEK( ADD RESS+ 2 ) 
1 5 0 GOTO 7 0 

1 REf! 
100 RE~I PROGRAM TO PRINT THE TOKENS 
110 REf! WH I CH BEG I N BASIC STATE I-I ENTS 
1 20 REM GET BEGI NN I NG OF PROG RAM 
1 30 BASE=PEEK(1 36)+PE EK( 1 37)*256 
14 0 REM CH ANGE STATEMENT TERMINATOR 
1 50 POKE BASE+5 , 2 2 
1 60 ? CH R$( 125) : REM CLEAR SCREEN 
1 70 RE ~I PRI NT TOKENS 
1 80 FOR 1=0 TO 54 
19 0 REM CHANGE LINE NUMBE R AND TOKEN 
200 POKE BASE ,I:POKE BASE+4 ,1 
210 LIST I: REM PRI NT TOKEN 
22 0 REM UNDO LI NE FEED I F NEEDED 
23 0 IF 1 >1 TH EN? CHR$(28) ; 
240 REM CHANGE LEFT ~I ARG IN FOR COLUMNS 
25 0 IF 1=19 TH EN POK E 8 2,1 2 : POS I TI ON 12 ,1 
2 60 I F 1=39 THEN POKE 82 ,2 4 : POS I TI ON 24,1 
2 7 0 NEXT I 
280 REM PUT PROGRMI BACK TO NORH AL 
2 9 0 POK E BAS E,l: POKE BASE+ 4, O 
300 POKE BASE+5 , 155 
310 POKE 8 2, 2 :POS ITION 2, 22 

1 REf! A 
1 00 BASE=PEEK(1 36)+PE EK( 1 37)*256 
11 0 REf! CHANGE BEGI NNI NG TOKEN 
1 20 POKE BASE+4, 54:POKE BASE+6 , 22 
1 30 RE H PR I NT OPERATOR AND FUNCTI ON TOK ENS 
140 ? CHR$( 12 5) 
15 0 FOR 1=2 0 TO 8 4 
160 POK E BASE ,I: POKE BASE +S ,I 
1 70 LI ST I 
1 8 0 REM UNDO LINE FEEDS 
190 ? CHR$( 28) ;: I F 1=2 2 THEN? CHR$ (2 8 ) ; 
200 IF 1=3 9 THEN POKE82,ll: POS I TI ON1 1, l 
210 IF 1=5 9 THEN POKE 82 , 19 : POS I TION19 , l 
2 20 IF 1=79 THEN POKE82 , 28 :POSIT ION28 ,l 
2 30 NEXT I 
2 4 0 POKE BAS E,l: POKE BASE+4 , O 
250 POKE BASE+5 , 65 : POKE BASE+6 ,1 55 
260 POKE 82 , 2 : POSITION 2 , 22 
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VARIABLE NAMES AND CONSTANTS

As each new variable is encountered, it is assigned

a number. These numbers begin with 128 and are

assigned sequentially up to 255. Notice these numbers

will fit into one byte. Also, as each new variable

is encountered, the variable name is added to a

variable name list, and 8 bytes ol memory are re

served for that variable. In the case of undimensioned

variables, these 8 bytes will contain the value of

the variable. For strings and arrays, these 8 bytes

will contain parameters, with the actual values and

characters stored elsewhere.

This method oi handling variables has some

advantages. One advantage is that it keeps usage to a

minimum. The variable name is only stored once, and

each time that name is referenced in a BASIC state

ment, it occupies only one byte in the stored

program. Another advantage is that the address

where the value for a variable is stored can be

computed from the assigned number. This isn't true

of the BASIC found in some other microcomputers

where values must be searched for.

There are also some disadvantages as well. First,

it limits you to 128 different variable names. How

ever, the great majority of programs won't need more

than 128 variable names. One other disadvantage is

that should a variable name be no longer needed,

or accidental)' entered due to a typo, there is no quick

way to remove that variable from the variable name

list and reuse the 8 bytes reserved for it.

Apparently, the only way to get rid of unwanted

variables is to LIST the program to cassette or

disk. For example, LIST "C will list the program

to cassette. Once the program is saved, use the NEW

command to clear the old program. Then use the

ENTER command to reload the program. For

cassette this would be ENTER "C. Using the LIST

command saves the program in character form.

ENTERing the program then causes each line to be

converted again as was done when you first typed

it in. Now only the variables found in the program

will be placed in the variable name list, and space

reserved for their value. Using CSAVE and CLOAD

won't do this because these save and load a copy of

the memory where the program is stored. Unwanted

variables are saved and loaded with (he rest of

the program.

Constants are stored in the BASIC statements

along with the rest of the line. The constant will

be proceeded by a "14"' token as mentioned pre

viously. Explaining how ATARI BASIC: represents

the numbers used as constants and as variable

values will require some explanation about BCD

(Binary Coded Decimal) numbers. I will save this

information for a later article.

To give an example of using the information

in this section, let's take a look at the variable

name list. Fortunately bytes 130 and 131 contain

the address of the beginning of the variable name

list. The list will eonsist of a string of characters,

each character occupying one byte of memory. To

indicate (he last character of a name, ATARI

BASIC adds 128 to the value representing that

character. Since the values representing the charac

ters won't exceed 127, the new value will still

fit into one byte. To indicate the end of the list,

a 0 is placed in the byte following the last

character of the last name. The program which

prints the variable name list is given in Listing 4.

Notice when you run this program, that the "("

is saved as part of a array name, and the "$"

as pan of a string name.

MEMORY ORGANIZATION

Finally, let's look at how the memory storage is

organized for a BASIC program. The order in which

the various parts of a program are found in

memory is shown in Figure 1. The only part whose

beginning is fixed is the variable name list which

begins ai address 2048. The beginning of the other

parts will move appropriately, as the program grows.

There are addresses in page zero which can be used

to iind each of the parts shown in Figure 1. These

addresses, usually called pointers, are shown in Table

I. This table includes the two pointers which were

used in the previous programs.

Figure 1. MKMORY ORGANIZATION

Increasing

Addresses

End nl Array Storage Area

' Beginning of Array Storage Area

' End oi' Program

' Beginning of Program

■ind dI Variable Storage Area

1 Beginning of Variable Storage Area

End ol Variable Name List

2048 Beginning of Variable Nairn- List

TABLE 1

ADDRESSES NAME CONTENTS POINT TO

[30 & 131 BOX Beginning Ol variable Names lisi

EON End Of variable Name lisi

BOV Beginning OI Variable storage

area

HOP Beginning Ol Program

OKI, Beginning Ol (aincnlk

Executing Line

liOA Beginning Ol Array sioragr area

KOA I'.nd of Array storage area

100 REH PROGRAM TO PRINT THE VARIABLE NAME LIST

110 DIM ARRAYNAHE(l), STRINGNAHE?(1}

120 REM GET THE BEGINNING OF THE LIST

130 ADDRESS=PEEK(130)+PEEK(131)*256

140 ? CHRS(125);"VARIABLE NAME LIST"

150 REM GET CHARACTER AND TEST FOR END

160 A=PEEK(ADDRESS):IF A=0 THEN END

170 REM PRINT CHARACTER

180 IF A<128 THEN ? CHR$(A};:G0T0 210

190 ? CHR$(A-128)

200 REM GET NEXT ADDRESS AND REPEAT

210 ADDRESS=ADDRESS+1:GOTO 160

132

134

136

138

140

142

&

&

&

St

&

&

133

135

i!i7

13SI

141

143
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VARIABLE NAMES AND CONSTANTS 

As each new va ri a blc is en co unte red , it is a ssigned 
a number. These numbers beg in with 128 and a re 
a ss igned sequ enti a ll y u p to 255. No tice these num bers 
will fit illlo onc b yte . Also , a s each new variable 
is encou nl ered , the va r ia ble na m e is a d ded LO a 
vari able na me li st , a nd 8 b ytes o r m em or y are re­
served ro r that va riable . In th e case o[ undimen sio ned 
variables, these 8 b ytes will co nt a in the valu e o[ 
th e varia ble . Fo r strin gs and arra ys , th ese 8 bytes 
will cont a in para m e te rs, wid1 th e ac tua l values an d 
cha rac te rs slOreci el sewhere . 

T his m elhod of ha n dling va riables h as som e 
advan tages , O ne advant age is th a t it keeps usage to a 
minimum , T he va riable name is onl y stored once , a nd 
each time tha t na m e is refe renced in a BA SIC sta tc­
me nt , it occupies onl y on e by te in th c stored 
program, Ano the r advantage is tha t the address 
where the va lue fo r a vari a bl e is slO red ca n be 
co mputed [rom the a ssigned n u m ber. Th is isn 't tru e 
of th e BAS IC fo und in so m e o th er m icroco m pu ters 
whe re valu es muSt be searched [or. 

There a re also some d isad vant ages as well, Fir st, 
it lim its you to 128 diffe rent variab le nam es . How­
eve r , the g reat m aj o ri ty of p rogra m s won ' t need m a rc 
tha n 128 va riable na m es. O ne o th e r ci isacivaJ1l agc is 
th a t should a vari a ble na m e be no longe r needed , 
or accidenta ly entered due to a typo, there is no qu ick 
way to re move th at variabl e from th e variable na me 
li st and reuse th e 8 bytes reserved fo r it. 

Appa rentl y, the o nly wa y lO gel rid o f un wa nt ed 
va ri a bles is to LI ST the progra m to cassen e o r 
disk. For example, LIST " C will lisl th e program 
to ca ssette , O nce th e program is sa ved , use the NEW 
co mm a nd to cl ear the o ld program. Then u se the 
ENT ER com m a nd lO reload ,he prog ra m . Fo r 
casse ll e lh is wo uld be ENTER " C. U sin g the LI ST 
command saves the program in cha rac ter form . 
E NTERing th e progra m lhen ca uses each lin e lO be 
con vert ed aga in as was done whe n yo u first typed 
it in . Now onl y th e variables fo und in th e p rogra m 
will be pla ced in the vari a ble name lis t, a nd spa ce 
reser ved fo r lhe ir valu e. Us ing CSA VE a nd CLOAD 
won ' t do th is becau se these save a nd load a co py of 
th e m em o ry where th e prog ram is sto red, U nwa nt ed 
va ria bles a rc saved a nd loaded with the rest o f 
th e p rogram . 

Consta nt s a re stored in the BAS IC statements 
a long with the res t or the lin e. T he constant will 
be precced ed by a " 14" toke n as m entioned pre­
viously. Exp la inin g how AT A R I BAS IC rc presc nl s 
the numbe rs lI sed a s con sta nt s an d as variable 
, 'a lues will req uire some ex pla nat ion about BCD 
( Bina ry Coded Decim a l) nu mbe rs . I w ill save lhi s 
info rm a tio n for a la te r a rti cl e , 

T o g ive a n exa mpl e o f usin g the info rm a tio n 
in thi s sect ion , le t ' s take a loo k at th e va riable 
na me Ii Sl. Fo rtun a lely bYles 130 a nd 13 1 co ntain 
the ad dress of th e beginnin g o f th e varia bl e na m e 

li st, The list will consist o f a strin g o f characters, 
each ch a rac te r occ upyin g o ne byte o r m e mory, T o 
indica te the last cha racter of a na m e, ATA RI 
BAS IC add s 128 lo th e value represent in g lh a l 
cha racter. S in ce th e va lues re prese nti ng the cha ra c­
te rs won ' t exceed 127 , the new val ue will st ill 
fit into one b yte . T o in d ica te the e nd of the list , 
a 0 is p laced in th e byte fo llow in g the la st 
ch a ract er o f the la st na m e , The progra m whi ch 
pr in ts the va ri a bl e name list is g iven in L is tin g 4 . 
Notice whcn yo u run thi s p rogra m , th a t the "C' 
is saved a s pa rt o f a a rra y na m e , and the "$" 
as pan of a str in g na m e , 

MEMORY ORGANIZATION 

Fin a ll y, le t ' s look at how the me m or y sto rage is 
o rga nized lo r a BAS IC program, The o rder in whi ch 
the various part s o f a progra m a re fo und in 
me m ory is show n in Figure 1. 'The only part whose 
beg inning is fi xed is the va r iable na m e list which 
begi ns a t address 2048. T'he begin nin g of th e mhe r 
pans wi ll m ove ap pro pr ia tel y, a s the progra m g rows. 
T here are add resses in page zero wh ich can be used 
to find each o f lhe pa rts show n in Figure 1. T hese 
add resses, usua ll y call ed po inters , a re show n in T able 
I, This table inclu des the two po in ters whi ch we re 
used in th e p rev iou s p rogra m s. 

Fi !<lIIT 1. M [MOR Y O RGA N IZATION 
Ill lTl'a :. ir q.: 
Addrc:-;,.; \'s 
:,>:,» ,' End o f Array S IOra,L:t: An:a 

",'n Bl'.I.: ill ll ing o f Arra y S!Ura ,~'c An:a 
n F,' End of Progra ll1 

'nn Bq.{i nilln g- o f P rogT<tm 
' ,1-.. ' End of V,lri, tlJk Storage Arca 

" ' .. Bq : illll in,1.( of V,u·ia blc Sto ra ge An'a 
)'I ) ' End 1'1' Varia bk Na il !\.: I.i sl 

:W ·W Bq.:ill lli lll-:" of V aria ble N a llle L ist 

TABLE I 
ADDRESSES NA M E CONTENTS POINT TO 

1:$0& n l BO N BC,l.( inn ing or va ri ah ll' N a rllt: s li sl 
I T.! &. <33 EO N Enu O f v;uiahlc NaIll\.: l isl 

IJ4 &. I J.'"I BO \ ' Ik g in n ing Of Vilriabk SIoJ'a gc 
a rc a 

I :i(i &. U7 HOP Ik gi uJl in).: OJ Prug raJ JJ 
I:W 8, I : I ~ J ( :1': 1. Bl' t.:' inIJ in g O J (: u rrl'Jlll y 

E :-: lTUliJ I).: [ ,j ill ' 

l-I () &' 14 1 BOA I kginni n ,~ Of Array s!m:tg t' ; tH' ;! 

1+2 &: I .I:j Et)A End (,I' Array sHlragl ' , t fl ' , ! 

1 0 0 REM PROGRAM TO PRINT THE VARIABL E NANE LI ST 
11 0 DIM ARRA YNMIE( l ) , STRING NAMES( l) 
12 0 REM GET THE BEGINNI NG OF THE LIST 
130 ADDRES S=P EEK(130 ) +PEEK(13 1) *256 
14 0 ? CHR S (125 ) ,"VARIABL E NAM E LIST " 
1 5 0 REM GET CHARACTER AND TEST FOR END 
160 A=PEEK(ADDRESS ) :IF A=0 THEN END 
1 70 REH PRI NT CHARACTER 
180 IF A<1 28 TH EN ? CHRS(A ) , : GOTO 210 
1 90 ? CHRS (A- 12 8) 
200 REM GET NEXT ADDRESS AND RE PEAT 
21 0 ADDRESS =ADDRESS+1 : GOTO 16 0 
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APPLICATION

For those who are interested in putting this infor

mation to use, I will present one example here. I

will try to give more examples in future issues of

COMPUTE.

At some time you may find it useful to be able

to "undimension" some arrays of strings, and reuse

the memory for some other arrays and strings. It

turns out that the CLR function only clears the

variables found between the BOA (Beginning Of

Variables) pointer and the BOP (Beginning Oi

Program) pointer. By temporarily changing the BOP

pointer, we can keep some of the variables from

being cleared. The array storage area is cleared by

setting the EOA (End Of Arrays) pointer equal to

the BOA (Beginning Of Arrays) pointer. We can

save some of the array storage area by temporarily

changing the BOA pointer.

The listing for this UNDIMENSION routine is

shown in Listing 5. The listing also includes a small

demo program to illustrate its use. Note that all of

the names of variables which are to be cleared

should occur in the program prior to any of the

names of variables which are to be saved. This puts

the storage lor the variables to be cleared at the

beginning of the variable storage area. Also note

that a dummy string which can be cleared is needed

by the UNDIMENSION routine. In your main pro

gram, this dummy string should be dimensioned

just before dimensioning the strings and arrays

1 REM DIMENSION THE DUMMY STRING

2 DIM DUMMYS(l)

3 REM DIMENSION THE ARRAYS AND STRINGS

4 REM WHICH WILL NEED CLEARING

5 DIM Al(l),A2(1)

6 CLR: REM CLEAR THESE VARIABLES

7 N=3: REM N= # OF VARIABLES JUST DIMENSIONED

8 REM INCLUDING DUMMY?

9 REM YOUR PROGRAM MAY BEGIN HERE

100 REM HERE IS AN EXAMPLE OF HOW TO

110 REM USE THE UNDIMENSION ROUTINE

120 DIM TESTS{20):TEST?="I'M STILL HERE"

130 DIM DUMMY${1),A1(50,10)
140 Al(50,10)=l:? Al{50,10),TEST?

150 REM EXECUTE UNDIMENSION ROUTINE

160 LINE=170:GOTO 1020

170 DIM DUMMYS(l),A2{500)

180 A2(500)=2:? A2(500),TESTS

190 END

200 REM

1000 REM UNDIMENSION ROUTINE

1010 REM SAVE CURRENT POINTER VALUES

1020 S136=PEEK{136):S137=PEEK(137)

1030 S140=PEEK{140}:S141=PEEK(141)

1040 REM MOVE END OF VARIABLES

1050 Tl=PEEK(134)+8*N:T2=PEEK(135)

1060 IF Tl>255 THEN T2=T2+1:Tl=Tl-256:GOTO 1060

1070 POKE136,T1:POKE137,T2

1080 REM MOVE BEGINNING OF ARRAYS

1090 T2=INT(ADR(DUMMY$)/256)

1100 Tl=ADR(DUMMY$)-T2*256

1110 POKEl40,Tl:POKEl41,T2

1120 CLR: REM CLEAR THE ARRAYS

1130 REM RESTORE POINTERS AND RETURN

1140 POKE136,S136:POKE137,S137

1150 POKE140,S140:POKE141,S141

1160 GOTO LINE

that you will later clear, as was done in Statements

120 and 150. This allows the use of the ADR function

to find the end of the array area to be saved.

The reason the UNDIMENSION routine is not

executed by a GOSUB is (hat the return line

number is lost in the clearing process. Loop para

meters will also be lost, so the routine shouldn't

be executed while in a FOR..NEXT loop.

CONCLUSION

Hopefully you found the information in this article

understandable, and will find it useful at .some point

in the future. The information does show that ATARI

BASIC is fairly efficient in using memory to store

programs. Also, there is very little penalty in

memory usage when using long variable names. If

you have any questions please send them to
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APPLICATION 

Fo r those who a re interested in pulting thi s info r­
mation to use, I will present one example here . I 
wiII try lO give more examples in future iss ues of 
COMPUTE . 

At so me time you may find it useful to be able 
to " undimensio n " some a rrays of strings, a nd reu se 
the memory for some other a rrays and strings. It 
turns out that the CLR fun ction on ly cl ears the 
variables found between the BOA (Beginnin g Of 
Variabl es) pointer and the BOP (Beginning Of 
Program) pointer. By temporarily chan ging th e BOP 
pointer, we can keep som e of the variables from 
being clea red. The array sto rage area is clea red by 
setting the EOA (End Of Arrays) pointe r equal to 

the BOA (Beginning O f Arrays) pointe r. W e can 
save som e of the array sLOrage area by tempora rily 
changing the BOA pointer. 

The list in g for thi s UNDIMENSION routine is 
shown in Listin g 5. The li sting a lso includes a small 
demo program to illust ra te its use. Note that a ll of 
the names of variables which are to be clea red 
should occur in the program prior to any of the 
names o f variables whieh a rc to be saved. Thi s put s 
th e sLO rage for the variabl es to be cleared at the 
beginning of th e variabl e sto rage area. Also notc 
that a dumm y st ring which can be clea red is needed 
by the UNDIMENSION routine . In yo ur main pro­
gram, thi s dummy strin g sho uld be dimensioned 
just before dim ensio nin g th e strings and arrays 

1 REM DIMENSION THE DUMMY STRING 
2 DIM DUMMYS(l) 
3 REM DHIENSION THE ARRAYS AND STRINGS 
4 REII WHICH WILL NEED CLEARING 
5 DIM Al(1),A2(1) 
6 CLR: REII CLEAR THESE VARIABLES 
7 N=3: REM N= # OF VARIABLES JUST DIMENSIONED 
8 REII INCLUDING DUMIIYS 
9 REII YOUR PROGRAM MAY BEGIN HERE 
100 REM HERE IS AN EXAMPLE OF HOI, TO 
110 REfl USE THE UNDHIENSION ROUTINE 
120 DIM TESTS(20) :TESTS="I'II STILL HERE " 
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1160 GOTO LINE 

th a t you will latcr clear , as was done in sta tement s 
120 and 150. This allows the usc of th e ADR fun ction 
to find the end of the array a rea [Q be saved. 

The reaso n the UNDIM ENSIO N rout ine is not 
executed by a GOSUB is th a t the ret u rn li ne 
number is los t in the clearin g process . Loo p para­
meters will a lso be lost , so the routin e should n ' t 
be executed while in a FOR .. NEXT loop . 

CONCLUSION 

Hopefull y yo u found the info rmation in thi s a rticle 
understandabl e, a nd will find it use ful a t so me po int 
in the future. The info rm a tio n does show l h aL ATARI 
BASIC is fairl y efficient in usin g memo ry to slOre 
programs . Also, th ere is very littl e penalt y in 
memo ry usage when using lo ng variable na mes . If 
yo u have a ny questions please send th em to 
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PET Personal

Computer Guide

by C. Donahue and J. Enger

Everything you always wanted to
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didn't tell you. A practical guide to
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graphics, operation, and how to cope
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PET and the
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By L. Poole and M. Borchers
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Review:

PET AND THE IEEE 488 Bus (GPIB),
by Eugene Fisher and C. W. Jensen.

Osborne/McGraw Hill, 233 pp. $15.OO

Review by
Jim Butterfield

The IEEE-488 bus may be a small part of the overall

PET/CBM system, but there's enough in it to fill a

book - and then some. One gets the impression

that Fisher and Jensen could have gone on for

another 200 pages or so without exhausting the subject.

It's a very thorough book, and it documents

the IEEE-488 bus and PET's role in considerable

detail: line by line, command by command. The book

is primarily aimed at hardware enthusiasts and en

gineering types; but even the casual user who just plugs

in and hopes it works will find useful information

here. There are general descriptions of what goes on,

with liberal sketches depicting the interaction in a

somewhat whimsical form. There are extensive lists of

compatible equipment and descriptions of applications.

There's even a short diagnostic test which may

help pinpoint trouble on the bus.

For those who need to plunge into technical

detail, it's all there: from connector pin designations

to signal sequences, everything is spelled out in

detail. Chapter 5, "Execution and Timing Sequen

ces", is the longest chapter in the book. It con

tains step-by-step outlines of everything that happens

on the bus for every relevant PET Basic command.

There are a few things the authors didn't tackle.

Chapter 6 deals with interfacing non-standard devices.

The interface described is for a receive-only device

which responds to everything the PET sends. A

schematic is given, and a subsequent chapter details

a similar interface to the Centronics PI printer.

But the design of a selecting interface, which can be

called in as needed by the PET, is not touched

upon. Even a brief outline here would have been

useful.

Similarly, the authors stay away from the question

of multiple PETs communicating with each other or

with a common device over the GPIB bus. It's a

tricky subject and laced with pitfalls; users would

have been grateful for any hints they might have

been given.

Even so, the book has a wealth of detail on

all levels. There's hardly a page without a diagram,

chart, illustration or photograph. Timing questions

and logic sequences are described meticulously.

The book is remarkably free from errors. A few

creep in: table 5-12 seems to have omitted the

"unlisten" signal; page 72 should show an EOI on

the last E of GENE; page 109 seems to show the

CR and EOI coming from the PET rather than the

external device. The sequence given on page 83:

OPEN 5,5 "TEST" doesn't seem to work on my

PET: it gives a syntax error. The authors might

have mentioned the one-character delay that PET

introduces in the output (so that it can append the

EOI signal at the right time).

I would have liked to see more attention given

to multiple devices. At first glance, it appears that

since PET only works one device at a time, the

single-talker, single-listener description is adequate.

But all devices are on-line during the selection se

quences; and it seems to be important to emphasize

that any device can pull a line to true and all

devices must release the line to false. That's the

whole point behind the three-wire handshake; yet I

couldn't find the information in the introductory

section.

But what the book is missing is minor compared

to what it's got. It's a gold mine of both con

ceptual information and hard facts. It covers hard

ware, software, mechanical assemblies, and standards.

It lists numerous devices and gives copious references.

In short, it's virtually everything you wanted to

know about the IEEE-488 bus .. or are likely to want

to know in the future. ©

UNDERSTANDING YOUR PET/CBM

Volume I: Basic Programming

New 248-page book Includes all the former TIS workbooks

except "PET Graphics." Provides Information for both ROMs and

a comprehensive Index. Only $14.95.

Also from TIS

WB-3 PET Graphics $4.95

Software products on cassette or floppy disk wilh complete instruction

manual. Each S2-S.95 (cassette). $29.95 (diskette).

SW-1 MAIL B mailing list system

SW-2 CHECKBOOK record

SW-3 ACCOUNTS keep track of who owes you how much

SW-4 MEDIT create and maintain date files

SW-5 CALENDAR appointments, meetings at-a-glance

TIS

P.O. Box 921, Dept. C

Los Alamos, NM 87544

Add $2 <S5 foreign orders)

thlpping end handling

PET and CBM are trademarks of Commodore Business Machines
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the last E of GENE; page 109 seems to show the 
C R and EO I coming from the PET rather than the 
ex ternal device. The sequence given on page 83: 
O PE N 5 ,5 "TEST " doesn't see m to work on m y 

PET: it gives a syntax error. The authors might 
have mentioned the one-character delay that PET 
introduces in the output (so that it can append the 
EO I signal at the ri ght time). 

I wou ld have liked to see more attent ion given 
to multiple devices. At first glance, it appears that 
since P ET on ly works one dev ice at a time, the 
sin gle-talker , sin gle- listener description is adeq uate. 
But a ll devices arc on-line during the select ion se­
quences ; and it seems to be import an t to emph asize 
that any dev ice can pull a line to true a nd all 
devices mu st rel ease the li ne to false. That 's the 
whole point behind the th ree-wire ha ndshake; yet 
couldn ' t find the in formation in the introductory 
section . 

But what the book is m issing is m inor compared 
to what it 's gO l. It 's a gold min e of both con-
ce ptual info rmation and hard facts. It covers hard­
ware , so ftware , mechanical assemblies, and standards. 
It lists num ero us devices and gives copious references. 

In short, it 's virtually everything you wan ted to 
know about the l EEE-488 bus or are likely to want 
lO knO\·v in th e future . 

UNDERSTANDING YOUR PET/CBM 

Money Back Guaranlee 

~.-
Dealer Inqulrt •• Welcome 

New 248-page book Includes all the former TIS workbooks 
except "PET Graphics." Provides Information for both ROMs and 
a comprehensive Index. Only $14.95. 

Also Irom TIS 

W8-3 PET Graphics $4.95 

Software produclS 00 casset te Of Uoppy disk wit h complete instruction 
manual. Each S24.95 (cassette). $29.95 (diskette) . 

TtS 

SW-l MAIL B mailing l ist system 
SW-2 CHECKBOOK record 
SW-3 ACCOUNTS keep track 01 who owes you how much 
SW-4 MEOI T create and maintain date Iiles 
SW-5 CALENDAR appOintments. meetings at·a-glance 

P.O. Box 921, Dept. C 
Los Alamos. NM 87544 

Add S2 (S5 lorelgn orden, 
. h lpplng and handling 

PET and CBM are trademarks 01 Commodore Business Machines 
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INTRODUCING

B.E.C.FOR
THE C.B.M

Micro Mini Computer World Inc. is an

exclusive distributor for the BUSINESS

SOFTWARE developed by Business En

hancement Compuservice of Escondido,

California.

If you are selling or using the

COMMODORE BUSINESS

MACHINES (CBM) computer systems,

then you should provide yourself or

your customers with the BEST and

MOST COST EFFECTIVE software for

the CBM business computer system.

CURRENT B.E.C. SOFTWARE:
• General Ledger-Master File 500

accounts

Journal File 3000

entries

• Accounts Receivable-Master File

800 customers

Invoice File 800

invoices

• Accounts Payable-Master File 800

customers

Invoice File 800

invoices

• Payroll--300 Employees

• Job Cost-800 Items

• Inventory-800 Items per disk

• Mail List/Customer Info-600

customers

B.E.C. SOFTWARE FEATURES:

• Complete and Total documentation

(over 150 pages)

• Step by Step walk through on every

program operation, with examples.

• Each package is Menu driven and uses

dynamic load and overlay once Master

Menu is booted.

• Examples are provided for all Reports

and other Printed Forms.

• All Input/Output operations in regard

to file accesses use the CBM random

access method.

• Sorts are machine language.

• All packages are interactive with

each other.

B.E.C. VALUE ADDED

BENEFITS

• Total concentration to the develop

ment of software for the CBM computer

systems.

• Programs can be easily modified by

dealers and/or end users.

• At reasonable rates, B.E.C. will

modify their software to meet customer

requirements. (Complete specifications

must be submitted in writing)

DEALERS and INTERESTED

PARTIES may obtain a copy of the

B.E.C. software documentation for $25.

If after review you are not interested

send the documentation back for a full

refund or you can apply the $25 toward

the first software purchase.

Suggested retail for each software

package is $120. When purchasing all

seven packages, the suggested retail is

$795.

DEALERS send us your letter head and

proof of a ligimate computer business

operation and we will forward whole

sales prices that will give you DECENT

PROFITS.

COMPUTER WORLD

74 ROB1NWOOD AVE. COLUMBUS, OHIO 43213

(614) 235-5813 (614) 235-6058
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TREAT YOUR PET/CBM TO A

F.I.E.
(Parallel Interfacing Element)

by LemData Products

Now your 8O column CBM (or any PET/CBM)

can drive your choice of high quality printers

for word processing. The NEC Spinwriter and

Anderson-Jacobson AJ841 can be driven as well

as any other ASCII Parallel-input printer such as

Centronics, Integral Data and Anadex. It's a

major step in making your PET/CBM the most

useful office or home appliance you have.

A printer is required for any business system

and is the most desirable peripheral for any

hobbyist. You know what printer you want and

can think of a thousand things to do with it-

automatically type invoices and end-of-the-

month statements, print all of your mailing labels

or even the envelopes, make advertisements or

write letters, make hard copies of those impor

tant programs for permanent back-up, print your

favorite recipe for a friend, print personal

telephone listings or Christmas card lists-

but you haven't found an easy way to connect

it to your PET. Well, your search is over! You've

found THE way to connect your printer to your

PET. Treat your PET to a PIE!

The P.I.E. is an interface to connect any

parallel-input printer to your PET using the

IEEE-488 bus. You connect the P.I.E. to the PET

and the printer to the P.I.E. It's as easy as

PIE! The P.I.E. has selectable addressing and pro

vides extension of the IEEE-488 bus to be com

patible with all the other peripherals you have or

may acquire.

Because the P.I.E. transfers information 8 bits

at a time, it's faster than serial interfaces.

And because many printers only provide serial

interfaces optionally, you can save money using

the P.I.E. Serial interfaces require +12v and

-12v from a power supply while the P.I.E. uses

only +5v which can be supplied by most printers

themselves. No tangle of wires to contend with

and you save again. If your printer can't supply

power, the P.I.E. can also be connected to a

power supply using the power cable provided on

the P.I.E.

The P.I.E. uses the IEEE-488 bus of your PET

and the 488 Basic commands such as PRINT#,

CMD, etc. You don't need to load software

routines, which also slows the printing down,

because the 488 commands are always avail

able in Basic.

Because the PET in lower case mode out

puts the wrong ASCII codes, the P.I.E. provides

for the use of an optional, switch selectable,

Code Converter ROM to output the correct

ASCII codes to match all the ASCII characters

displayed on the PET screen.

The P.I.E. provides 8 latched TTL data bits and

2 TTL handshaking lines (both positive and nega

tive handshaking supported) so any parallel-

input device can be driven. This could include

devices other than printers, such as plotters or

even AC relay control devices.

Documentation includes instructions for

using OPEN, PRINT*, CMD and CLOSE com

mands, how to set the device* of the P.I.E.

and the set-up and test procedures.

The P.I.E. is fully assembled and ready to use. Cables are optionally available for most printers (with both

connectors or connector for P.I.E.only). For FULL-CABLE please specify printer model, type of connector and
pin/signal designation.

SO STOP SEARCHING AND START ENJOYING.

P.I.E. $89.95

FULL-CABLE $39.95

Prices include shipping and handling for checks

and money orders. COD add $5. Md. res, add

5% tax. Allow 4 to 6 weeks delivery.

PLACE YOUR ORDER FOR A P.I.E. TODAY!!

CODE CONVERTER $14.95

SEMI-CABLE S19.95

LemData Products, P.O. Box 1O8O,

Columbia, MD. 21O44 Phone (3O1) 73O-3257

'PET is a trademark of Commodore

Business Machines
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Review:

65O2 Software
Design, Review by

Jim Butterfield

by Leo J. Scanlon
Howard W. Sams & Co., Inc.,

27O pp. $1O.5O

This is quite a pleasant book; it makes good reading.

The title is misleading: the book deals with 6502

programming rather than software design. In fact. 1

rather missed the software design elements: planning

memory, designing data structures, and testing/

debugging methodology are important concepts for be

ginning programmers. The book expends its main

efforts on the subjects of writing code and handling

interrupts and input/output devices.

The book is oriented towards the Rockwell AIM

65 microcomputer, but not too heavily. Users of

other systems will find it a worthwhile reference

of text. The book appears ideal for a programming

course textbook: it is well organized and gets into

serious programming quite quickly.

Chapter 1 is partly historical, partly an overview

of popular microprocessors and partly a brief plug

for the AIM 65. There's a minor problem where the

author describes the 6800/6502 family as character

ized by novel memory-mapped architecture: in fact,

all microprocessors including the 8080 and Z-80

can and do use memory mapped 1/0. And I rather

wish that the introduction to the 6502 had mentioned

iis remarkable speed due to pipelining techniques -

a factor that sets it clearly ahead of the earlier

6800.

Chapter 2 gets into the 6502 instruction set.

Similar op codes are grouped and discussed together,

which helps to develop intuitive ideas of the

machine's capabilities. Numerous examples of coding

are included. The style is generally easy and

straightforward, but beginners will still find it slow

going: there's a lot of material to get through.

Subroutines are covered in chapter 4, mostly in

terms of their mechanistic characteristics. A couple

of time delay subroutines are given, and it's nice

to see liming questions being worked through

meticulously.

Chapters 4, 5 and 6 get heavily into coding

questions: list and lookups, mathematical routines,

and number-base conversion. Coding is given through

out, but the emphasis is on algorithms: the author

is concerned with the methods behind a particular

kind of computation. A rather unusual algorithm is

given for calculating the square root of an integer;

it's rather slow compared to standard methods, but

readers may find it an interesting curiosity.

Chapter 7 discusses interrupts. In sixteen pages,

it's hard to come to grips with the whole question,

and coding examples are cursory. Chapter 8 goes

into considerable detail on two input/output chips:

the 6520 and 6522.

There are two appendices and an index. I found

the index rather sparse: for example, "relative

addressing" points you to page 40, bill a more

useful discussion can be found on page 55.

Coding examples are written almost entirely in

assembly language. This is quite readable, but I

would have preferred to see early coding examples

complete with their machine language equivalents.

The overall organization of the book is good,

although there are inconsistencies within chapters:

some have summaries, some have references, and some

have neither. Chapter 2 has a section entitled "How

this chapter is arranged"; it appears on the sixth

page of the chapter, which seems odd..

The coding is good, but there are a few errors.

On page 68. the author suggests thai when shifting

signed numbers to the left, the programmer should

arrange to restore the sign bit in case it's shiltecl

out: in fact, a change in the sign bit would be an

overflow situation and there would be no repairing

the damaged number. Example 5-14 on page 139

should add a value of two to location Ti rather

than the value of one shown; most alcrl readers

will pick this kind oi thing up. Hardware purists

may wince at some of the terminology, such as use

of the term "grounded'' instead of "logic zero"

or "low", bul everybody will understand what is

meant.

The author has a conversational style and avoids

jargon. Occasionally, there's a lapse: I'm sure that

there's an easier explanation of immediate addressing

ihan "the operand resides in the second byte of

the instruction".

The author covers a lot of material in 231 pages

of text. It's not light reading, but it is well pre

sented. 6502 programmers and beginners will find it

useful. ©
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Grand Opening, • Systems

Formulate

Corporation.

Your microcomputer

information center.
We welcome you to visi! our first consumer commrcial

sales center in the United States. Located in Palo Alto in

ihe Town and Country Village Shopping Center. Systems

Formulate features a full range of microcomputer systems and

peripherals for home or commercial use.

During the past few years since our founding in 197H. we

have opened three retain stores in Japan stocking premiere

American-made microsystems and innovative Japanese

systems.

Our new Palo Alto location will feature some exciting

surprises for the American interested in microprocessing.

Miplot, The Intelligent Plotter. . .Only $1,200

Usable even by those with no plotter experience, the Miplot

is an ideal graphic output device for the personal and small

business computer. It's light, compact, and uses ordinary,

hard-tip felt pens. (Interface and cable available)

Special features Include:

'Separate pulse motor drives for x and y axis

' Full range of intelligent functions such as line generator

and character generator

'Self-test mode to verify plotter results

'Printer mode for easy interface testing and data dumping

For research, development and management planning, or use

by the personal hobbyist. .Miplot is the intelligent plotter

worth your attention.

Now on display at Systems Formulate.

Rugged, continuous-feed printers . . .Only $1,995.

Systems Formulate presents two. new continuous feed printers

designed to withstand all the heavy duty use your invoices,

statements and statistical analyses can dish out.

Both the SFC-080 and the SFC-136 combine Japanese crafts

manship with many of America's finest components. Like the

UMI S dot high matrix head, for example.

But that's just the beginning:

Superior data editing ability

' Your choice of paper size

Sharp, clear printouts

Bold double-size characters

Graphics

Versatile line spacing

Paper-saver tractor feed

Innovative space saving design

Call Systems Formulate and we'll be happy to send you

detailed specs or. better yel. drop by for a personal

demonstration.

SYSTGMS

FORMULATE

CORPORATION

39 Town & Country Village

Palo Alto, California 94301

(415) 326-9100

Store Hours: Monday-Saturday, 10-7

Sunday, 12-6
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U:;abl~ even by I hos~ wilh 110 ploll~r experience, th e Miplol 
is an ideal graphic ou tput device for thoe personal and small 
business computer. It's light. com pac!, and uses ordinary. 
hard· tip felt pens. (Interface and cable available) 
Special features Include: 

• Separate pulse motor drives for x and y axis 
• Full range of IOtelhgent functLons such as hue generator 
and charac ter generator 

• Sell-test mode to verify planer results 
• Primer mode for easy interface testing and data dumping 

For research. development and management p lanning. or use 
by the personal hobbyisL .Miplo! is the inTelligen t ploner 
worth your attention. 
Now on display at Systems Formulate. 

Formulate 
Corporation. 
Your microcomputer 
information center. 
We welcome you to \'ISII our fLrst consumer commrcial 
sales center in the Umted States_ Located in Palo Alto Ln 
the Town and Country Village Shopping Center. System:. 
Formulaw features a full range of microcomputer systems and 
p~TLpherals for home or commercial use . 
Dunng the past few years since our founding in 1978. we 
hiNe opI.'Ill.!d three retam stores in Japan stocking premiere 
Atl1I..'TLc<1Il mclCle microsystclll:' ilnd i n novativ~ Japanese 
systems 
Our ncw Pilla Alto location will feature some exciting 
surprises for the American in terested in microprocessmg, 

Plotter. . . Only $1,200 
.~ 

Rugged, continuous-feed printers ... Only $1,995. 

, . 
Systems Formulate presents two. new con tinuous feed prin ters 
deSIgned to withstand all the heavy duty use your invOLces. 
statements and stat istLca l analyses can dish ou t. 

Both the SFC-D80 and the SFC-136 combine Japilnese cra ft s· 
manship with many of America's finest components . Like the 
UMI 8 dot high matrix head. for example. 

But that 's JUSt the beginnLllg . 
SupcTLor da ta edlt11lg abIlit y 
Your choice of paper size 
Shoup. dear printouts 
Bold double·size characters 

Graphics 
Versatile line spacing 

• Paper ·saver tractor f~cd 
• Innovative space s<lVing design 

C .dl Systems FormulCite and wl.!·1I bl:'! happy to send you 
detailed sp{.'cs or . beller yet . drop by for a personal 
demonSlratLo l1 

39 Town & Country Village 
Palo Alto. Ca lifornia 94301 
(415) 326-9100 

Store Hours : Monday-Saturday. 10-7 
Sunday. 12-6 
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The program described here demonstrates a way of

reducing data storage requirements by a factor of

eight. It is written in Microsoft Basic for a PET

computer.

I have seen several programs that create and

use cross-index files for library search, statistical

surveys and similar applications. They usually require

large computers, such as a 48K system with two

disk drives. A very thorough file handling system

has been described recently by Dr. Sanger in the

November, 1979, issue of Microcomputing. In his

article each attribute is coded as two letters and six

attributes are permitted for each record. This requires

twelve letters and, therefore, twelve bytes.

In the method described here, each attribute is

coded as yes or no and the user can have as many

attributes as he desires. If the application lends itself

to such coding into a list of keys or attributes,

then this system will permit the handling of large

amounts of data in core at one time. It also permits

the use of logical AND, OR or NOT operators in

retrieval with any combination of attributes.

By way of illustration, a library search requires

quick access to those entries that contain desired

subject matter. Two, three, or six byte coding of

each key is very core consuming, and limits the

number of records that can be in core at one time.

The solution I propose is twofold; (1) set up a

smart coding procedure for classification of subjects

described in an article into keys that can be scored

yes or no, and (2) "pack" the data for storing it

in core, on tape or on disk, and then "unpack"

it, one record at a time, during the search for the

applicable attributes. This paper describes an efficient

way to "pack" and "unpack" the data so that a

larger file can be searched on a small computer

without the use of accessory memory devices, such as

disks. Of course, if one has a system with a disk

the method described here would permit use of an even

larger file. We are aware that the first part of the

solution (setting up the coding procedure) is challeng

ing. It is the real problem and the performance of

the system depends on how logical and meaningful

the selected keys are.

Each logical record consists of the text part and

the data part. The text part must be adequate for

positive identification of the articles being searched,

but the length should be kept to a minimum. Name,

date, and page might be enough. The data part is

what we can compress. The yes-no or 1-0 codes

are entered in groups of fifteen ones and zeros.

These, in turn, are packed into the two byte integer

variable S%.

Fifteen attributes require two bytes, thirty attri

butes require four bytes, and so on. A user of the

system need not concern himself with what the

program does with binary numbers. He only needs to

know that there will be as many S% values per

record as there are groups of fifteen keys. The user

then needs to provide a decision for retrieving

the records of interest to him. The decision is

written as a statement at the beginning of a program

and is immediately edited for syntax-type errors.

Logical operators AND, OR, NOT, as well as arith

metic ones ( =, <>, <, > ) are used. The

decision can be written on one or more lines leading

to a combining variable TR. TR is set to one if true,

and all records meeting TR condition are then

displayed. Complete instructions for writing TR lines

are listed in lines 2970 to 3420.

How is it done? For once those long tables of

powers of two, that are a part of every book on

programming, come in handy. The program is set up

in such a way that the user thinks of the list of

fifteen keys from left to right, 1 to 15. The program

sees them as being numbered from right to left, 0 to 14.

Like this:

-Key numbers B%(k)k = 1 2 3 4 5 6 7 8 9 10 11 12

13 14 15

-Program sees as m = 14 13 12 11 10 9 8 7 6 5 4 3

2 1 0

-Input key values 100011111100000

The program now takes key values and wherever it

finds a "1" it raises 2 to the m-th power. The sum of

all this is then stored in integer variable S%(record

number, sum number)*. The bytes are used instead

of at least 15. During the process of retrieval the

opposite procedure takes place - the sum is "un

packed" into working storage of 15 values. The same

values are, of course, reused by all records. The lines

of the program that drive this system are 1470 to

1510 and 1920 to 1990 the other way. It seems like

a lot of hassle, but the core saving is tremendous.

The loops that do the packing and unpacking take

from 0.2 second to 0.9 second, the latter representing

all fifteen bits on. (These times could be reduced by

rewriting these two loops as machine code subrou

tines.) Another way to save time would be to set up

the most frequently used keys next to one another as

this will leave the loop sooner. In the example shown

above, the program will loop ten times. Had a "1"

been in position 4 or 11 the loop would be executed

five times.

The program now has two sections. One packs

the data, the other unpacks it. In between, the

values should be stored on tape. And at the beginning,

routines for creating and updating files should be

provided. As listed, the program works as if it were a

file system. It can be used as a training ground in

writing decision lines. It should be used as a part

of a larger system.

42 COMPUTE. MAY I JUNE. 1980 ISSUE oil 

BIG FILES ON A 
SMALL Elizabeth Deal 

337 W First Ave. 

COMPUTER ~a~~§5~ 
The program described here demonstrates a way of 
reducing data storage requirements by a factor of 
eight. It is written in Microsoft Basic for a PET 
computer. 

I have seen several programs tha t create and 
use cross-index mes for library search , statistical 
surveys and similar applications. They usually require 
large computers, such as a 48K system with two 
disk drives . A very thorough fil e handling system 
has been described recently by Dr. Sanger in the 
November , 1979 , issue of Microcomputing. In his 
article each attribute is coded as two letters and six 
attributes are permitted for each record . T his requires 
twelve letters and , therefore, twelve bytes . 

In the method described here , each attribute is 
coded as yes or no and the user can have as many 
attributes as he desires . If the application lends itself 
to such coding into a list of keys or attributes, 
then this system will permit the handling of large 
amounts o f data in core at onc time . It also permits 
the use of logical AND, OR or NOT operators in 
retrieval with any combination o f attributes. 

By way of illustration , a libra ry search requires 
quick access to those entries that contain desired 
subject matter . Two, three, or six byte coding of 
each key is very core consuming, and limits the 
number of records that can be in core at one time. 

The solution I propose is twofold : (1) set up a 
smart coding procedure for classification of subjects 
described in an article into keys that can be scored 
yes or no, and (2) " pack" the data for storing it 
in corc, on tape or on disk, and then " unpack" 
it , one record at a time, during the search for the 
applicable attributes. This paper describes an effi cient 
way to " pack" and "unpack" the data so that a 
la rger fil e can be searched on a small computer 
without the use of accessory memory devices, such as 
disks. Of course, if one has a system with a disk 
the method described here would permit use of an even 
larger file. We are aware tha t th e first part of the 
solution (setting up the coding procedure) is challeng· 
ing. It is the real problem and the performance of 
the system depends on how logical and meanin gful 
the selected keys are . 

Each logical record consists of the text part and 
the data part. The text pa rt must be adequate for 
positive identification o f the articles being searched, 
but the length should be kept to a minimum . Name, 
date, and page might be enough . The data part is 
what we can compress. The yes-no or 1-0 codes 
are entered in groups of fi fteen ones and zeros. 

These, in turn , are packed into th e two bylC int cgcr 
variable S % . 

Fifteen attributes require two bytes , thirty attri­
butes require four bytes , and so on . A user of the 
system need not concern himself with what the 
program does with bina ry numbers. He only needs to 
know that there will be as many S% values per 
record as there are groups of fifteen keys. The user 
then needs to provide a decision for retrieving 
the records of interest to him . The decision is 
written as a statement at th e beginning of a program 
and is immediately edited for syntax-type errors. 
Logical operators AND , OR, NOT , as well as arith­
metic ones ( ~ , < >, < , > ) are used . The 
decision can be written on one or more lines leadin g 
to a combining variable TR. TR is set to one if true, 
and all records meeting TR condition are then 
displayed . Complete instructions for writing T R lines 
are listed in lines 2970 to 3420. 

How is it done? For once those long tables of 
powers of two, that are a part of every book on 
programming, come in handy. The program is set up 
in such a way th at the user thinks of the li st of 
fi ftee n keys from left to right , 1 to 15. T he program 
sees them as being numbered from right to left, 0 to 14. 
Like this: 

-Key numbers B%(k)k ~ 1 23 4 567 8 9 101112 
13 14 15 
-Program sees as m ~ 1413 12 11 10 9 8765 4 3 
2 1 0 
·Input key values 1 0 0 0 1 1 1 1 1 1 0 0 0 0 0 

The program now takes key values and wherever it 
finds a " 1" it raises 2 to the m·th power . T he sum of 
all this is then stored in integer variable S %( record 
number , sum number)' . The bytes are used instead 
of a t least 15. During the process of retrieval the 
oppos ite procedure takes place - the sum is " un ­
packed " into working storage of 15 values. T he same 
values are, of course, reused by all records. T he lines 
of the program that drive this system are 1470 to 
1510 and 1920 to 1990 the other way. It seems like 
a lot of hassle, but the core saving is trem endous . 
The loops that do the packing and unpacking take 
from 0 .2 second to 0.9 second , the latter representing 
all fi ftee n bits on . (These times could be reduced by 
rewriting these two loops as machine code subrou­
tines.) Another way to save time would be to set up 
the most frequentl y used keys next to one another as 
this will leave the loop sooner. In the exam pi ~ shown 
above, the program will loop ten times. Had a " 1" 
been in pos ition 4 or 11 the loop would be executed 
five times. 

The program now has two sections. O ne packs 
the data, the other unpacks it. In between , the 
values should be stored on tape. And at the beginning, 
routines for creating and updating fil es should be 
provided . As listed , the program works as if it were a 
fil e system . It can be used as a tra ining ground in 
wri ting decision lines. It should be used as a part 
of a larger system . 
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Buy Direct From CompuMart
COMPUMART NOW OFFERS THE

ENTIRE DEC LSI-11 PRODUCT LINE

CALL FOR PRICES & DELIVERY.

Buy Direct from the Largest

Commodore Dealer In the Country

— NCE/CompuMart.

8K-Keyboard N $795

16K-Keyboard 8 $995

16K-Keyboard N $995

32K-Keyboard B Si ,295

32K-Keyboard N $1,295

B — large keyboard (graphics not on keys)

N — large keyboard with graphics symbols

SUPER SAVER. Thanks to Commodore

their printer prices have been drastically

reduced:

Commodore Printer (tractor feed]

wasS995 NOW $795

Commodore Printer (friction feed)

wasS849 NOWS695

NEW FROM EXIDY

THE SORCERER II 48K COMPUTER

2-80 Microprocessor. Full-sued keyboaid • ROM PAC
Programs • Microsoft BASIC • Powerful Graphics •
Serial and Parallel I/O • Dual Casselte I/O Memory

Internally Eipandable • S-100 Expansion Options
4BK Sorcerer II S1.395

CENTRONICS

PRINTERS

The 779-2 is a tractor

feed printer designed

lor small business

systems. Uses a 5i7

do! mairiy lo produce

all 64 upper case

ASCII characters.

Centronics Is the big

gest name in piinlers

and this is their moil

popular model.

List. S1.245

SALE! S1.079

The New 730-1 parallel matrix printer is ideally suited lor
all personal and microcomputer systems. Standard

Features Include: 100 cps • BO char./line • 3-way paper

handling system • 7x7 do! matrix • 96 character ASCII •

List $995 SALEI SB39

To meet our Centronics' quotas we are ottering these

great specials on their printers!

753-9 9 i 9 Data Processing Printer. Lisl: 52,995 SALE!

S2.395

704-9 9 i 9 180 CPS. List: S1.995 SALE! 51,750

701-9 9x9 Matrix. List: S1.595 SALE! S1.395

730-3 Serial 730. List: SB95 SALE! S745

Brand New. Centronics Model 737. the tirsl printer In its

class capable ot offering print quality suitable lor tent

processing, plus the performance & application flexi

bility required tor data processing. Unbelievable quality

of type.

737-3 Serial Word Processor Printer $1,045

737-1 Parallel Word Processor Printer 5995

The Perlect Printer for Small Business Systems

2 Good reasons for buying

your PET" from CompuMart:

(1) S100 IN FREE ACCESSORIES

WITH 16K or32K PET.
Wnen you buy a 16Kor32KPET, apply S100 loward

PET accessories FREE Choose from the acces

sories listed below and indicate on your order that

you have reduced the cosl ot your accessories by

S100

(2) FREE WITH PURCHASE

OF ANY PET{Offer extended

until May 15,1980)
A Texas Instruments' He>/Octal Calculator

(S60 Value), and a set ot 6 PET Workbooks

(Worth 536)

PET Accessories

Commodore Dual Floppy Disk Drive ... .51,295 00
Second Cassette—from Commodore S95 00
Commodore PET Service Kit S30.00

Beeper—Tells when tape is loaded S24 95
Petunia—Play music from PET S29.95
Video Buffer—Attach another CRT S29 95

Combo-Petunia abd Video Buffet S49 95
TNW Bi-Dir RS-232 printer S-face S229 00

KIM 1 (A Single Board Computer
from Commodore) Si 79 00

PET TO IEEE Cable S39 95

IEEE TO IEEE Cable S49 95
KIM1 S. Power Supply Package Special .. S200 00

Commodore's 3 for 2 is Back!

SPECIAL OFFER TO EDUCATORS-GET
A FREE PET COMPUTER

For a limited lime only, when your school buys any 2

PET's at the regular list (see our PET " prices listed

above). Commodore will include another PET in the

deal, absolutely FREE! Call CompuMart TOLL-FREE for
complete details.

The Paper Tiger

Printer From

Integral Data
Standard features

jr\ include:4character

8.3 1o 16.5 cpi •

56 cps at 10 char

per in. • Selectable

line spacing

8 switch-selectable

form sizes.

The IDS Graphics Option (or the Paper

Tiger allows full dot pattern control and

includes an expanded 2048-byte buffer

(a 256-byte buffer is standard).

IDS Paper Tiger Printer $995

IDS Graphics Paper Tiger Printer $1,094

SANYO MONITORS

9-inch

reg.$199

SALE! $169

15-inch

reg.$299

SALE! $269

We have a complete inventory of Apple computers, peri

pherals. & software tn-Stock for Immediate delivery —

$200 in FREE accessories with the purchase

of a 48K Apple II reg. or Apple II plus.
16K Apple reg. or plus — S1.195 ($100 in tree acces }

32K Apple reg. or plus — S1.395 [S150 in tree acces.)
48K Apple reg. or plus — SI.495 (S2QO in tree acces )
Apple Accessories

PASCAL S495
Micromodem $379

VisiCalc $150
The Controller (Business Package) SALE! S550
The Cashier (POS System) SALE1 S200

Integer BASIC ROM Card $200

Centronics Printer Interface S225
Disk and Controller S595

Parallel Printer Card S180

Communications Card S225

Hi-Speed Serial Card S195

Firmware Card S200

NEW1 AppleWnter Text Editor . .

NOVATION CAT™

ACCOUSTIC MODEM

• Answer Originate • Bell 108

• 300 Baud • Low Profile Desigi

Looks good, works greaU £1 7Q QQ

ZENITH

EXCLUSIVE

FROM

COMPUMART!

COLOR VIDEO MONITOR
Beautiful Display Capabilities. Excellent for use with

Apple, Atari. 8 Sorcerer Computers. This 13-inch

monitor is Zenith's first color video display

designed specifically for computers. Features

Include color and degaussing circuits.

Zenith Color Monitor S499.00

HAZELTINE TERMINALS AT w ^J
SPECTACULAR SAVINGS! ^

Haieltine 1410-TTY-style keyboard. 8 baud rates

trom 110 to 9600. 12 screen, 24x80 display. 5x7 dot
Matrix Upper Case ASCII character set. 12-key

numeric keypad List Puce SB95 SALE! S779
Hnieltine 1500 — 8 baud rates from 110 to 19 200

and ANSI Standard Keyboard. EIA HS-232. All 94
Upper/Lower Case characters m a high resolution

7x10 rnatriK display Much more

List Price SI. 145 SALE! $995

Haieltine 1520 — Take advantage of th s S310

savings while it lasts' The Hazeltine 1520 is a power
ful multi-processor terminal

List Price $1.585 SALE! S1.275

CompuMart

Perfect for Apple users...

Sanyo Cassette Recorder S55

We've Had a Reputation for

Dependability Since 1971.

Dept. K , 270 THIRD ST., CAMBRIDGE,
MA. 02142

To Order 1 (800) 343-5504 r

In Mass: 1 (617)491-2700

Member

Computer

Dealers

Assoc.

THE SINGLE BOARD

DEVELOPMENT SYSTEM
ROCKWELL AIM 65

6502 Microprocessor ■ 20-Charactet. alpha-numeric LED

display • Full-size 54-key keyboard with 3 user-defined

functions • Fast, on-board 20-column Ihermal printer • 8K

Advanced Interactive Monitor program • Dual cassette

interface board ■ On-board timer ■ On-bnard ROM ex
pansion to 12K ■ 4K onboard RAM • u.'-board TTY

interface ■ 16 parallel 1/0 lines • One serial 1/0 port • KIM-

compatible edge connectors for even further memory or

VO expansion.

The CompuMart AIM System combines all ol our options

lor the AIM to give you Ihe capabilities of development

systems cosiing 5 to 10 times as much This system

includes a 4K AIM 65 with BASIC and Assembler, an MTU
power supply, a Sanyo tape recorder and an EGI Enclo

sure for the AIM.

CompuMart AIM System S785.00

4K AIM-65 S450.00

Paper for the AIM $4.75

Buy Direc t from the Largest 
Commodore Dea ler In the Country 
- NCEI CompuMart. 

8K-Keyboard N .... $795 
16K-Keyboard B ....... $995 
16K-Keyboard N ....... . $995 
32K-Keyboard B $1 ,295 
32K-Keyboa,d N $1.295 
B - large keyboard igraphlcs not on keyS) 
N - large keyboard with graphics symbols 

SUPER SA VER . Thanks to Commodore 
their printer prices have been drastically 
reduced: 
Commodore Prin ter (tractor feed) ........ . 

was $995 N OW 5795 

Commodore Printer 

NEW FROM EXIDY 
THE SORCERER /I 48K COMPUTER 
z'SO Microprocessor. Full-Sized keyboard . ROM PAC 
Pr09rams • Mlr. rosott BASIC . Power tul Graphll:S • 
Sellat and Parallel '10 • Dual Casse1te 1/0 Memory 
Inlerna lly E~ pandatlle · S- 100 EItPanSlon Options 
4BK Sorcerer II $1.395 

CENTRONICS 
PRINTERS 
The 779·2 is a trac tor 
leed printer designed 

tor small business 
systems. Uses a 5117 

dot matr.l to produce 
all 64 upper clISe 
ASCt1 characters. 

Centronlu is the big­
gest nlme In p,lntefi 
and this Is their mOSI 

popular modet. 
List. 51 .245 . 

SAL E! 51,019 

The New 73G-l plrallel matr ix printer Is ideally sui ted lor 
all pe~onal , nd microcomputer systems. Standard 
Features InClude: 100 cps - BO char.lllne • 3-way paper 
handling sy. tem - 1.1 dot matrix . 96 character ASCt1 • 
L1.t S995 .. . ... SALE! 5839 
To mee l our Cen tronics' quotas we sre ollering these 
great specials on thei r printerst 
75 3-9 919 Da ta Pr ocessing Pr in ter. Lis t: 52,995 SALEt 
52.395 
104-9 9 ;1 9 180 CPS. List: 51,995 SALE! 51.750 
101-9 9 I 9 Ml tr lx. List: 51.595 SALE! 51,395 
730·3 Serial 130. Lis t: 5895 SAL E! 5745 
Brand New. Centronic s Modet137. the Ur.t prlnter In Its 
clan capabte 01 oUerlng print qua1ily suitable lor tu t 
processing, plus the perl ormance & application lIed­
blllty required l or dlta p rocessing. Unbelievable quali ty 
ollype. 
131-3 Ser ial Word Processor Prinler 51 .045 
737-\ Parallel Word Proc essor Pri nter 5995 

The Perlect Printer lor Small Bu.lnus System s 

Good reasons for buying 
your PET'" from CompuMart: 
(1 ) $100 IN FREE ACCESSORIES 
WITH 16K or 32K PET. 
When you buy a 16K or 32K PET . apply 51 00 toward 
PET accessories FREE Choose Irom the acces­
sOries listed below and mdlcate on your order that 
you have reduced the cost 01 your accessor ies by 

"00 
(2) FREE WITH PURCHASE 
OF ANY PET(Offer extended 
until May 15, 1980) 

A Texas InstrumenlS' Hex/Octal Calculator 
(S60 Value). and a set 016 PET Vlorltbooks 
(Worth 536) 

PET A ccessories 
Commodore Dual Floppy Oisk Olive .. 
Second Cassette- Irom Commodore . 
Commodore PET Service Ki t ...... . 
Beepcr-Tells when tape IS loaded . 
Petun ia- Play mUSIC Irom PET .... 
Video Buller- AttaCh another CRT .. 
Comtlo- Petunia ab<:l V.del:' Buller . 
r NW 81·011 RS-232 punter S-Iace . 
K'M 1 fA Smgle Board Computer 
Irom Commodore) . 

PET 
IEEE 
KIM I 

Commodore's 3 for 2 is Back! 

. SI.295.00 
S95 00 
S30.OO 
S2495 
S2995 
S2995 
$4995 

.. S229 00 

. SI 7900 
53995 
549 95 

.. S200 00 

SPECIAL OFF ER TO EDUCATORS- GET 
A FREE PET COMPUTER 
For a li mit ed time on ly, when your school buys I n y 2 
PET' . at the re9u lar list (ste our PET ' prices listed 
above). Commodore will Incl ude another PET In the 
deat, absolu tely FREE L Call Compu Marl TOLL-FREE l or 
comptele delails. 

The Paper T iger 
Printer From 
Integral Data 

Standard feat ures 
include: 
8.3 to 16.5 cp i • 
56 cps at , a char. 

form sizes. 

The IDS Graphics Option for the 
Tiger allows full dot pattern 
inCludes an expanded 2048-byte 
(a 256-byte buffer is standard). 
IDS Paper Tiger Printer 
IDS Graphics Paper Tiger Printer 

SAN YO 

9· inch 

reg . $199 

SALE! $169 

ITORS 

I 

• 

~.~~ -~ ~ . 

We have a complete Inventory 01 Apple computers, peri ­
pheral., & . ollware tn-Stock lor Immediate delivery -

5200 In FREE accessories wll h the pu rchase 
01 a 48K Apple II reg . o r Apple II plus. 
t6K Apple reg. or plus - 51 . 195 (SI 00 In tree acces.) 
32K Apple reg. or ptus - 51 .395 (S1 5O In tree acces.) 
4SK Apple reg. or ptus - 51 .495 (S2OO In tree acces) 
Apple Accessories 
PASCAL. . .. 5495 
Mlcromodem ... .............................. S379 
VisiCalc. . .. .. . . .. .. .. .. . ........ ... . S 150 
The Controller fBuslness Pllckage) ....... SALE! S550 
The Cashier (POS System) . . ....... SALEI S2DO 
Integer BASIC AO M Card .... . ...... ... ... $200 
Centromcs Prtnter ' ntertace . . ... S225 
Disk and ContrOller . . ......... .... .. .. 5595 
Parallel Printer Card .... StSO 
COmmUnicationS Card .... S225 
HI-Speed Serial Card ... . ........... 5195 
Firmware Card.. ............. . ........ S200 
NEW! AopleWrlter Text EOItor .............. .... 575 

NOVATION CAT'" 
ACCOUST IC MOD 
_ Answer O r.glnate • 
• 300 BauO 

l oOh pood, wo rks plaafl $179.00 

ZENITH 

EXCLUSIVE 
FROM 
COMPUMARTI 

COLOR VIDEO MONITOR 
Bea utllul Display Capabili ties. Excellent lo r use with 
Appte, Atan. & Sorcerer Computers. This 13-lnch 
monitor Is Zenlth's IIrst color video display 
designed specifically l or compute~. Felturu 
Inctude color and degaunlng circuits. 
Zenith Cotor Monitor . . . ... 5499.00 

HAZELTI N E TER MINALS AT 
SPECTACULAR SAVING S! 

Hazeltine 1410- TTY-style keyboard. 8 baud ra tes 
Irom 11 0 to 9600. 12" screen. 24)(80dlsplay. 51(1 dot 
Matlll( Upper Case ASCII character set. 12-key 
numer iC keypad List P' Ice SS95 ...... SALE I 5179 
Hazeil ine 1500 - S baud rlltes fr om tlO to 19.200. 
and ANSI Standard Keyboard. EIA RS-232. All 94 
Upper/Lower Case char acters In a high resolution 
7x 10 matrix disp lay MUCh more 
List PrIce $1 .145 . . ............ SALE! 5995 
HazeUlne 1520 - Take advantage 01 trl s S310 
savm gs whtle It las IS' The Hazelhne 1520 IS a power­
lui multi-processor termtnal 
L,st Pr ice SI .585 ....... SALE! 51 .215 

THE SIN GLE BOARD 
DEVELOPMENT SYSTEM 
ROCKWELL AIM 65 

6502 Microprocessor ' 20·charactcr. alpha· numeric LED 
d.splay , Full,slze 54 ·key keyboard with 3 user·detmed 
lunctions · Fast. on· board 20·column thormal pllnter . 8K 
Advanced tnteractlve MOllllor program · DlIal cassette 
Interlace board • On·board timor • On·b(lard ROM ex­
pansiOn to 12K · 4K on· board R~M • L,'·board TTY 
Interlace · 16 paraJlel l / 0 "nes ' One serial 1/0 porI - KIM­
compatible edge connectors tor even lunher memory or 
I / O expansion. 
The CompuMart AIM System combines all 01 OUI optiQlls 
lor Ihe AIM to give you Ino capilbil!ties 01 development 
systems costing 5 to 10 l imos as much. ThiS system 
Includes a 4K AtM 65 with BASIC and Assembler, an MTU 
~~~~~~~tff~i~. Sanyo tape recordor and an EGI Enclo· 

~~r;:r~~;: ~.I~ ~~~~~~. : . . .... : ~!~:gg 
Paperfot the AIM .... .... . .... •. .... . $4.15 
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To customize the program for your system (1)

delete lines 2770 on to reduce core from 10K to 5.2K,

(2) in line 1020 insert the maximum number of records

that will fit, (3) modify G if you wish in lines 1020

and 1340 (G = 1 or 2 is now permitted), and (4) insert

your machine size in line 2450.

As written, the program takes about 5.2K after

removal of all REM lines that are at the end. A

search type program that would contain a dictionary

of keys should take no more than 6K. How many

records can various systems handle? If we assume

that each record has 26 bytes of text plus 30 yes-no

attributes, an 8K system could search 66 records,

a 16K system could search 330 records, and a 32K

system could search 866 records. A 100K disk would

add 3,333 records and a half-megabyte disk would

add 16,500 records.

2' + 2>8 iJO = 18,400' S%(nr,g) = -P +2

Credits: Ken Brossoie

Microcomputing. November, 1979, page 44,

Neil Harris. A-B Computers, Montgomeryville, Pa.

1000 C0=0:C1=1:C2=2:C3=3:C5=5:C6=6:

^CA=10:CE=14:CF=15:D$=""

1010 REM ELIZABETH DEAL,MALVERN,PA

1020 R= 200:G=2:DIM HD$(R),S%(R,G),

-.WA$(15) ,V$(G) ,B%(15*G) ,QQ%(15)

FORJ=C1TOCF:READWA$(J):NEXTJ

FORK=0TOCE:QQ%(K)=C2"K:NEXT
1030

1040

1050

1060

1070

1080

1090

1100

1110

1120

1130

1140

1141

1142

1143

1150

1160

1170

1180

1210

1220

1230

1240

1250

1255

1260

1270

1280

1290

1300

1310

1320

1330

1340

1350

1360

REM RENUMBER 1000,10 WHEN NEEDED

REM>>>> READ THIS <<<<

REM INSERT DECISION

REM KEEP LST-TR-RTRN SEQUENCE

LIST-1280

DX=ABS(B%(1)ORB%(2)) :

DY=ABS(B%(3)ORB%(4) ) :

DZ=ABS(NOT(B%(5)ANDB%(6) ) ) :

TR=ABS(DXANDDYANDDZ) :

RETURN

REM>>>>> MUST END EACH LINE

REM TR=ABS((B%(1)ANDNOTB%(2)) //

REM TR=ABS(S%(N,2)>512)WILL DIS-

REM PLAY RECS MEETING STMT TR.

REM >> TYPE 'RUN', VERIFY, THEN

REM TYPE 'GOTO1300' TO CONT.

REM (OR " ~ THIS LINE#)

REM ========= SECTION 1 =========

A=TI:REM //CHOSE SEC.1/2 HERE ///

GOSUB2420:REM // SUBR 1 ///

PRINT"fi":N=l:LT=0

PRINT"HOW MANY GROUPS OF 15 KEYS -

-,?":PRINTTAB(9) "ENTER 1 OR 2"
INPUTGrPRINT:IFG<1ORG>2GOTO1330

PRINT:PRINT:PRINT"ENTER TEXT,

-i OR 'XX' TO END INPUT"

PRINTTAB{2)"!";TAB(27)"I"

1370 INPUTHD$(N):IFLEFT5(HD$(N),

-.2) = "XX"THEN1550

1380 HL=LEN(HD$(N)):E=0

1390 REM // INPUT15 BITS,FLAG ERRORS

14 00 :FORJ=C1TOG:PRINT:PRINT"15 KEYS";

1410 PRINT" IUUUUII Jill" :PRINTTAB(

-.7) ; :INPUTV${J)

1420 :FORLL=C1TOCF:S$=MID$(V$(J),LL,1)

14 30 IF(S$O"0"ANDS$O"1")THENE=E+1:

-■GOTO1450

1440 :NEXT

1450 :NEXTJ

1460 IFE>0THENPRINT:PRINT"rERROR DO -.

-.AGAIN" :GOTO1350

1470 TX=TI :FORJ=C1TOG:S%(N,J)=C0

14 80 :FORL=C0TOCF:PQ=VAL(MID$(V$(J) ,

-.CF-L,C1) ) :IFPQ=OTHEN15 0 0

1490 S%(N,J)=S%(N,J)+QQ%(L)

1500 :NEXTL:PRINTTAB(14)"SUM="S%(N,J)

1510 :NEXTJ:TY=TI

1520 PRINT"(";INT((TY-TX)/C6)/CA;"SEC)";

-.: PRINTTAB ( 25 ) "OK " ; N; "OF " ; R

1530 N=N+C1:LT=LT+HL:IFN<=RGOTO1350

1540 PRINT:PRINT:PRINTTAB{6):PRINT"*****

-.** NO MORE ROOM *******"

1550 PRINT:PRINT:PRINT:PRINT"# OF -.

-.RECORDS PUT IN" ; N-l: PRINT

1560 PRINT"# OF BYTES USED BY TEXT";LT

1570 PRINT"# OF BYTES USED BY KEYS";

-.2*G*(N-C1) :PRINT:PRINT"BYTES -.

->LEFT";FRE(0)

1580 PRINT:PRINT:PRINT

1590 PRINT"HIT 'S' TO STOP": PRINT"ANY -.

-.KEY TO CONTINUE"

1600 GETA3:IFA$=""THEN1600

1610 IF A$="S"THENSTOP: REM/CHANGE/

1620 :

1630 REM // STORE DATA ON TAPE HERE

1640 :

1650 REM ======= SECTION 2 ==========

166 0 REM

1670 REM >> # OF RECORDS (NR), TEXT

1680 REM REC (HD$(NR)) AND G-SUMS

1690 REM S%(R,G) ARE USED IN THIS

1700 REM SECTION; BITS ARE COMPUTED

1710 REM AND ASSIGNED TO KEYS ARRAY

1720 REM B%(G*15)

1730 REM >> B% OR S% ARE CHECKED FOR

1740 REM COMPLIANCE WITH TR STMT.

1830 REM

1840 REM =============================

1850 REM

1860 PRINT"fi":NR=N-l

1880 :FORN=C1TONR:K=C0:JA=TI

1890 IFKS>C0THEN2000

1910 FORK=C1TOG*CF:B%(K)=0:NEXT

1920 JS=TI:FORJ=C1TOG:TP=S%(N,J):

-.JJ= J-Cl

1930 IFTP=C0THEN1990

1940 Q=INT(LOG(TP)/LOG(C2)):U=CF-Q

1950 :FORM=C0TOQ:BP=QQ%(Q-M)

196 0 IF(TP)>=BPTHENB%(CF*JJ+U+M)=C1:

iTP=TP-BP

1970 IFTP=C0THEN1990

1980 :NEXTM

1990 :NEXTJ:JE=TI

200 0 FORM=1TO4:PRINT"======^===";:NEXT

COMPUTE. 

To customize the program for your system (1) 
delete lines 2770 on to reduce core from 10K to 5.2K , 
(2) in line 1020 insert the maximum number of records 
that wi ll fit, (3) modify G if you wish in lines 1020 
and 1340 (G ~ 1 or 2 is now permill ed), a nd (4) insert 
your machine size in line 2450. 

As wri llen, the program takes about 5.2K after 
removal of all REM lines that are at the end . A 
search type program that would contai n a dictionary 
of keys should take no more tha n 6K . How many 
records can various system s handl e? If we assume 
th at each record has 26 bytes of text plus 30 yes-no 
attributes, an 8K system could search 66 records, 
a 16K system cou ld search 330 records, and a 32K 
system could search 866 records. A lOOK disk would 
add 3,333 reco rds and a ha lfCmegaby te disk wo uld 
add 16,500 records. 

- S %(n" g) = ~ + 26 + 27 +:!I + 2/0 + 214 = 18, 100 

Cudils: Ken Brosso!e 
A4icrocompuling, NOl/ember, 1979, page 44. 
!Vtil flaTTis, A·B CompUrtTS, Monrgomtryuillt, Pa. 

1000 C0 ~ 0 : C1~1:C 2~ 2 : C3 ~3:C5~5 : C6~6: 

,CA.10:CE.14:CF.15:D$."" 
101 0 REM EL I ZABETH DEAL,MALVERN,PA 
1 020 R. 200:G. 2 : DIM HD$(R) , S%(R , G), 

,WA$(15) , V$(G) , B%(15*G) , QQ %(15) 
FORJ~C1 TOCF: READ\vA$ (J) : NEXTJ 
FORK.0TOCE: QQ%(K) ·C 2-K : NEXT 

1030 
1040 
1050 
1060 
1070 
10 80 
1 090 
1100 
1110 
1120 
113 0 
1140 
1141 
1142 
114 3 
1150 
1160 
11 70 
1180 
1210 
1220 
1230 
1240 
125 0 
1255 
12 60 
1270 
1280 
129 0 
1300 
1310 
1320 
1330 

1340 
13 5 0 

13 60 

REM RENUMBER 1 000 ,1 0 WHEN NEEDED 

REM »» REA D T HIS « « 
REM INSERT DECISION 
RE~I KEEP LST- TR- RTRN SEQUENCE 

LIST-1280 
DX.ABS(B%(1)ORB%(2)) : 
DY·ABS(B%(3)ORB%(4)) : 
DZ.ABS(NOT(B%(5)ANDB I ( 6))) : 
TR·ABS(DXANDDYANDDZ) : 
RETURN 

REM »»> ':' MUST END EACH LINE 

REM 
REM 
REr.1 

REM 
REM 
RE~I 

TR.ABS«B%(1)ANDNOTB%(2 )) II 
TR.ABS(S%(N ,2»512 )WILL DIS­
PLAY RECS ~IEET I NG STMT TR _ 

» TYPE ' RUN ', VERIFY , THEN 
TYPE ' GOT01300 ' TO CONT. 

(OR - - THIS LINE #) 

REM ~.~~~.... SECTION 1 ••••••••• 

A·TI: REr.1 II CHOS E SEC-1 / 2 HERE I I I 
GOSUB2420 : REM II SUBR 1 III 
PRINT"6" : N.1:LT.0 
PRINT"HOW MANY GROUPS OF 1 5 KEYS , 

,?":PRINTTAB(9) "ENTER 1 OR 2" 
INPUTG:PRI NT :IFG< 10RG >2GOT01330 
PRINT:PRINT:PRINT"ENTER TEXT , 

, OR ' XX ' TO END I NPUT" 
PRINTTAB ( 2) "! "; TAB (27) "! " 

1370 

13 80 
1390 
14 00 
141 0 

142 0 
1 430 

144 0 
1450 
1460 

1 470 
14 80 

1490 
1 500 
1 510 
1520 

1 530 
1540 

1550 

1 560 
1 570 

15 80 
1590 

1 600 
1 61 0 
1 620 
1630 
1640 
16 5 0 
16 60 
1670 
16 80 
1690 
1700 
1710 
1720 
1 730 
17 40 
1 830 
1 840 
1 850 
1 860 
1 880 
189 0 
1910 
1 920 

193 0 
1940 
19 50 
19 60 

1970 
1980 
199 0 
2000 

MAY I JUNE. 1980 ISSUE .a 

I NPUTHD $(N) :IFLEFT$(HD$( N), 
,2)."XX"TH EN1550 

HL·LEN(HD$(N)) : E-0 
REM II INPUT15 BITS,FLAG ERRORS 
: FORJ·C1TOG : PRINT:PRINT"1 5 KEYS "; 
PRINT " 1 1!!!!!!1!!!!! !" :PRINTTAB( 
,7);: INPUTV$ (J) 

: FORLL·C1TOCF : S$·MID$(V$(J ) ,LL,l ) 
IF(S$ <> "0"ANDS$<> "1" )TH ENE·E+1: 

,GOT014 50 
: NEXT 
:NEXTJ 
IFE >0THENPRINT:PRI NT "LERROR DO , 

, AGAIN " : GOT01350 
TX·TI : FORJ .C1TOG : S%(N , J).C0 
: FORL·C0TOCE ,PQ·VAL(MID $(V$( J) , 

, CF-L, C1)) :IFPQ.OTHEN1 5 00 
S%(N,J)·S%(N,J)+QQ%(L) 
: NEXTL : PRINTTAB( 14 ) "SUM." S% (N ,J ) 
: NEXTJ: TY·TI 
PRINT" ( "; I NT ( (TY-TX) I C6 ) ICA ; "SEC ) "; 
,:PRINTTAB(25) "OK";N; "OF" ; R 

N. N+C1:LT. LT+HL : IFN <.RGOT0 1350 
PR INT:PRINT : PRINTTAB(6) :PRINT"***** 
,** NO ~IORE ROOM ***** **" 

PRINT:PRINT:PRINT:PRI NT" # OF , 
,RECORDS PUT IN "; N-1: PRINT 

PRINT " # OF BYTES USED BY TEXT ";LT 
PR INT" # OF BYTES USED BY KEYS "; 

,2*G*( N- C1) : PR I NT : PRINT"BYTES , 
,LEFT";FRE(0) 

PR I NT : PRINT: PR I NT 
PRINT "HIT ' S ' TO STOP" : PRINT "ANY , 

, KEY TO CONTINUE " 
GETA$:IFA$· "" THEN1600 
IF A$ ·" S "THENSTOP : REM/CHANGEI 

REM II STORE DATA ON TAPE HERE 

REM ••••••• SECTION 2 •••••••••• 
REM 
REM 
REM 
REM 
REr.1 
REH 
REt1 
REM 
RE~I 

REM 

» # OF RECORDS (NR), TEXT 
REC (H D$( NR)) AND G- SUMS 
S%(R , G) ARE USED IN THIS 
SECTION ; BITS ARE COMPUTED 
AND ASS I GNED TO KEYS ARRAY 

B%(G*15) 
» B% OR SI ARE CHECK ED FOR 

COMPLIANCE ll'ITH TR STMT _ 

REM ••••••••••••••••• • ••••••••••• 
REM 
PR I NT " 6 ": NR . N-1 
:FORN·CI TONR :K·C0:JA·TI 
IFKS >C0THEN2000 
FORK·CITOG *CF:B%(K)-0:NEXT 
JS·TI:FORJ·C1TOG:TP·S%( N,J) : 
,JJ. J-Cl 

IFTP·C0THEN1990 
Q·INT(LOG(TP) / LOG(C2 )) : U.CF- Q 
: FORM·C0 TOQ : BP.QQ% (Q-M ) 
IF(TP»·BPTHENB%(CF *JJ +U+ M)·C1: 
,TP·TP-BP 

IFTP·C0THENI 990 
:NEXTM 
: NEXTJ:JE·TI 
FOR~I-1 T04 : PRI NT" •••••••••• "; : NEX T 
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2005 PRINT:PRINTHD$(N) 2520

2010 GOSUB1140:IFTRO1THENPRINT: 2530
-.PRINT"*** NO MATCH ***" :GOTO2030 2540

2020 PRINT:PRINT"THIS RECORD MATCHES:" 2550

2030 PRINT:PRINTTR$

2040 :FORJ=C1TOG: 2560

2050 PRINT"GROUP";J;"SUM=";S%(N,J): 2570
-.NEXTJ:PRINT 2580

2070 IFKS>C0THEN2130 2590

2080 K=C1:PRINT:FORJ=C1TOG

2090 PRINT"BIT";(J-Cl)*(K-C1)+C1;: 2600

-.PRINTTAB (7) ;" -> ";:PRINTTAB(12);

210 0 :FORK=C1TOCF:PRINTRIGHT$(STR$(B%(CF 2610

-.*(J-C1)+K)) ,1) ; 2620

2110 :NEXTK:PRINT" <- ";J*(K-Cl)

2120 .-NEXTJ 2630

2130 PRIMT:PRINT:PRINT" (TIME IN BIT -i 2640

-.LOOP" ; INT ((JE-JS)/6)/10;M SEC) " 2650
2140 PRINT"(TOTAL TIME:";INT((TI-JA)/6)/

-.10; "SEC) " 2660

215 0 :FORM=1TOCA:PRINT"====";:NEXT

2160 PRINT: PRINTTAB (11) "HIT ANY KEY FOR -i

-.MORE" 267 0

2170 PRINTTAB (6 ) " ' Q • TO QUIT AND RERUN -.

-.OPTIONS"

2180 GET A5:IFA$=""GOTO2180 2680

2190 IFA$="Q"GOTO2210

2200 :NEXTN :REM // END REC LOOP / 2690

2210 PRINT"W'TAB(16) "OPTIONS" : PRINT
2220 PRINT"1. SAME TR, NEW DATA -. 2700

-.STARTING AT REC";NR+C1

2230 PRINT"2. RERUN: SAME TR AND DATA" 2710

2240 PRINT"3.QUIT"

2250 GETDS:IFD$<"1"ORD$>"3"GOTO2250 2720

2260 ONVAL(D$)GOTO2270,1880,2280

2270 N=NR+C1:GOTO1350 2730

2280 PRINT"W*SURE ?"

2290 GETAS:IFA$="N"GOTO2210 2740

2300 IFA$="Y"THEN END: REM /PROG END/

2310 GOTO2290 2750

2320 REM === DATA=FOR SUBR.l ======= 2760

2330 : 2770

23 4 0 DATA" NOT", "","+", tI-n, "*n , n/nr nn , 2780

V'AND" 2790

2350 DATA"OR",">","=","<","","","ABS" 2800

2360 : 2810

2370 REM ============================ 2820

2380 : 2830

2390 REM SUBROUTINE 1 2840

2400 REM FIND AND EDIT TR STATEMENT 2850

2410 : 2860

242 0 TRS="":LX=0:KB=0:KS=0:P=0:J1=1: 2 870

--KC = 0:L1 = 0:R1 = 0:SB=0:JA=0: JZ = 0 2 88 0

2440 PRINT"fiFOUND 'LIST' AT"; 2890

2 450 :FORJ=13 5 0TO32000-FRE(0):IFPEEK{J)= 2 900

-.155THENPRINT" ***";J: JA=J 2910

2460 IFPEEK(J)=142THENJZ=J:PRINT"FOUND -. 2920

-.'RETURN1 AT *** " ; JZ : GOTO2475 2930

2470 :NEXTJ 2940

2475 IFJA=0ORJZ = 0THENPRINT"CAN'T FIND -. 2950

-.DECISIONS; SEE SUBl LISTING ": STOP 2960

24 8 0 :FORJJ=JA+11TOJZ:LL=PEEK(JJ) 297 0

2490 IFLL=58THENJJ=JJ+5:LP$=CHR?(13): 2980

^GOTO2540 2990

2500 IFLL<128THENLP$=CHR$(LL):GOTO2540 3000

2510 :FORM=16 8TO182:IFLL=MTHENLP$=WA$(M- 3001

-.167) :LX=LX + LEN{LP$) :GOTO2530 3005

45

:NEXTM

IFM=182THENSB=SB+1

LX=LX+1

IFLX>255THENPRINT"STRING TOO -.

-.LONG-LIMIT 255":E5 = 1:GOTO2700

TR5=TR$+LP$

:NEXTJJ

:FORJJ=J1TOLX+1

M$=MID$(TR$,JJ,1):KB=KB-(M$="B"):

-iKS=KS-(M$="S"):P=P-(M$="%")

KC=KC-(M$=","):L1=L1-(M$="("):

->R1=R1-{M$=") ")

NEXTJJ

PRINT" B ";" S ";" % ";" , ";" ( ";

-." ) ";"ABS";" L "

KB=KB-SB:KS=KS-SB

PRINTKB;KS;P;KC;LI;Rl;SB;LX

PRINT:PRINTTAB{5)"YOUR DECISION IS:

-." : PRINT: PRINTTR5 : PRINT

E1=(KB>0)AND(KBOP) : E2= (KS>0) AND (KS

-.OP) :E3=(KS>0)AND(KSOKC) :

-iE4=(LK>Rl)

IFE1ORE2THENPRINT"* USE % -(B% OR i

-.S%) !!":PRINT" USE NO OTHER B, S,

-i % "

IFE3THENPRINT"* USE S%(N,#)FOR -i

■^2-DIM ARRAY"

IFE4THENPRIMT"* ( ) DON'T MATCH:

V';L1;"LEFT, AND";Rl;"RIGHT"

IFE1ORE2ORE3ORE4ORE5THENPRINT:

-.PRINT"TYPE 'RUN' TO FIX":STOP

PRINTTAB(5) "HIT ANY KEY TO -i

-.CONTINUE"

PRINTTAB(3)"OR 'STOP' TO CORRECT/CH

-.ANGE"

PRINT:PRINTTAB(5) "THEN TYPE 'RUN' -i

-. TO FIX"

PRINTtPRINT"{EDITING AND RE-RUN i

-.WIPE OUT DATA) "

GETA$:IFA$=""THEN2750

RETURN

REM ============================

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

EXAMPLE OF INPUT FOR ONE

LOGICAL RECORD WITH TEXT

AND 2 GROUPS OF 15 ATTRI

BUTES EACH, STORED AS

25+4 BYTES.

/P.106

>TEXT:

j

1.MAG.NAME/11-78/

>FIRST 15KEYS

111010000001011

>SECOND 15KEYS

001001000100010

>END OF DATA
j

xxxx

POSSIBLE USES OF TR LINE(S)

1.DECISION IS WRITTEN AT THE

START OF A RUN AND CANNOT BE

CHANGED DURING THE RUN.
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2005 PRINT : PRINTHD$(N) 
2010 GOSUBI140 :IFTR<> ITH ENPRINT : 

~PRINT"*** NO MATCH *** ": GOT02030 
2020 PRINT : PRINT"THIS RECORD MATCHES: " 
2030 PRINT:PRINTTR$ 
2040 :FORJ=CITOG: 
2050 PRINT"GROUP" ; J; "SUM=" ; S%(N , J) : 

~NEXTJ:PRINT 

2070 IFKS >C0THEN2130 
2080 K=Cl : PRINT : FORJ=CI TOG 
2090 PRINT "BIT " ; (J - Cl )*(K- Cl)+Cl ;: 

~PRINTTAB(7) ;" - > ";: PRINTTAB(12) ; 
2100 : FORK=CITOCF : PRINTRIGHT$(STR$(B%(CF 

~ *(J-Cl)+K)) ,1 ) ; 
211 0 : NEXTK : PRINT " <- "; J*(K- Cl) 
2120 : NEXTJ 
2130 PRINT : PRINT : PRINT " (TIME IN BIT ~ 

~LOOP "; INT((JE-JS) /6) / 10 ; "SEC) " 
2140 PRINT " (TOTAL TIME:";INT((TI-JA) / 6) 1 

-.10;"SEC) " 
2150 :FORM=I TOCA:PRINT "===="; :NEXT 
2160 PRINT:PRINTTAB(II) "HI T ANY KEY FOR ~ 

-,HORE" 
2170 PRINTTAB(6) "'Q' TO QUIT AND RERUN ~ 

~OPTIONS" 
2180 GET A$ : IFA$="" GOT02180 
21 90 IFA$="Q"GOT02210 
2200 : NEXTN :REM II END REC LOOP I 
2210 PRINT "fi++ "TAB(16) "OPTIONS " :PRINT 
2220 PRINT "I. SAI~E TR , NEI'I DATA ~ 

~STARTING AT REC "; NR+Cl 
2230 PRINT "2 . RERUN : SAME TR AND DATA" 
2240 PRINT "3 . QUI T" 
2250 GETD$:IFD$ <"I"ORD$ >"3" GOT02250 
2260 ONVAL(D$)GOT02270,1880,2280 
2270 N=NR+Cl : GOTOI350 
2280 PRINT"+++SURE ?" 
2290 GETA$ :IFA$= "N"GOT02210 
2300 IFA$="Y"THEN END : REM IPROG ENDI 
2310 GOT02290 
2320 REM --- DATA=FOR SUBR . l ======= 
2330 
2340 OATA"NOT", "", "+ ", "_", "*", "/ ","11, 

-, " ANO II 
2350 OATA"OR II, " ) 11, " ::; 11, 11 ( 11,"", 1111, II ABS " 
2360 
2370 REM ======== ======== ============ 
2380 
2390 REM SUBROUTINE 1 
2400 REI1 FIND AND EDIT TR STATE~lENT 

2410 
2420 TR$ ="": LX=0:KB=0 : KS=0:P=0:Jl=l : 

~KC=0:Ll=0: Rl=0 :SB=0:JA=0:JZ=0 
2440 PRINT"fiFOUND ' LIST ' AT" ; 
2450 :FORJ=1350T032000-FRE(0) :IFPEEK(J)= 

~155THENPRINT" ***";J: JA=J 
2460 IFPEEK(J)=142THENJZ=J:PRINT"FOUND ~ 

~' RETURN ' AT *** "; JZ:GOT02475 
2470 :NEXTJ 
2475 IFJA=00RJZ=0THENPRINT "CAN ' T FIND ~ 

~DECISIONS; SEE SUB I LISTI NG " :STOP 
2480 :FORJJ=JA+I ITOJZ : LL=PEEK(JJ) 
2490 IFLL=58THENJ J=JJ+5 : LP$=CHR$(13): 

~GOT02540 
2500 IFLL <128THENLP$=CHR$(LL) :GOT02540 
2510 :FORM=168TOI82:IFLL=MTHENLP$=I'IA$(M­

~167) :LX=LX+LEN (LP$) :GOT02530 

2520 
2530 
2540 
2550 

2560 
2570 
2580 
2590 

2600 

26 10 
2620 

2630 
2640 
2650 

2660 

2670 

2680 

2690 

2700 

2710 

2720 

2730 

2740 

2750 
2760 
2770 
2780 
2790 
2800 
2810 
2820 
2830 
2840 
2850 
2860 
2870 
2880 
2890 
2900 
29 10 
2920 
2930 
2940 
2950 
2960 
2970 
2980 
2990 
3000 
3001 
3005 

:NEXUl 
IFI1=1 82THENSB=SB+l 
LX= LX+l 
IFLX>255THENPRINT "STRING TOO ~ 
~LONG-LII1IT 255":E5=I:GOT02700 

TR$=TR $+LP$ 
:NEXTJJ 
: FORJJ=JITOLX+l 
M$ =MID$(TR$ , JJ ,I ) : KB=KB- (M$ =" B") : 
~KS=KS-(M$="S") :P=P-( M$ =" %" ) 

KC =KC- (M$= ", " ) :Ll=Ll- (11$ =" ("): 
~Rl=Rl-(I1$=") " ) 

NEXTJJ 
PRINT II B II ;" S ";" % 1/;" , II;" ( " 

-," ) " ; II ABS" ;II L " 
KB=KB- SB:KS=KS-SB 
PRINTKB ; KS;P;KC ; Ll ; Rl ; SB;LX 
PRINT:PRINTTAB(5) "YOUR DECISION IS : 
~" :PRINT:PRINTTR$ : PRINT 

El=(KB >0)AND(KB <> P) : E2=(KS >0)AND(KS 
~ OP) : E3=(KS>0)AND(KSOKC): 
~E4= (LI 0 Rl) 

IFEI 0RE2THENPRINT "* USE % - (B% OR ~ 
~S%) !!": PRINT" USE NOOTHERB , S, 
-, %" 

IFE3THENPRINT "* USE S%(N , I )FOR ~ 
~2 -DIM ARRAY" 

IFE4THENPRINT "* ( ) DON ' T MATCH: 
-," ; Ll ;" LEFT, ANO "; Rl; "RIGHT " 

IFEI 0RE20RE30RE40RE5THENPRINT : 
~PRINT " TYPE ' RUN ' TO FIX ": STOP 

PRINTTAB(5) "HIT ANY KEY TO ~ 
~CONTINUE" 

PRINTTAB (3) "OR 'STOP ' TO CORREC'l'I CH 
-,ANGE" 

PRINT :PRINTTAB(5) "THEN TYPE ' RUN' ~ 
-. TO PIX " 

PRINT :PRINT " (EDITING AND RE - RUN ~ 

~I'I IPE OUT DATA)" 
GETA$ : IFA$= "" THEN2750 
RETURN 
REM ======== == ================== 
REM EXAMPLE OF INPUT FOR ONE 
REM LOGICAL RECORD .IITH TEXT 
REM AND 2 GROUPS OF 15 ATTRI­
REM BUTES EACH , STORED AS 
REB 25+4 BYTES . 
REH 
REM >TEXT: 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
RE~l 

REM 

I . MAG.NAME/ II - 781 
>FIRST 15K EYS 

111010000001011 
>SECOND 15KEYS 

001001000100010 
>END OF DATA 

XXXX 

I p . 106 

REM ======= === ================== 
REM 
REM POSSIBLE USES OF TR LINE(S) 
REM 
REH 
REI1 
REM 
REM 

I.DECISION IS I'IRITTEN AT THE 
START OF A RUN AND CANNOT BE 
CHANGED DURING THE RUN . 
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3340

3350

3360

3370

3380

3390

3400

3410

3420

3430

3440

3450

3460

3470

3480

3490

3500

3510

3520

3530

3540

3550

3560

3570

3580

3590

3600

3610

3620

3630

3640

3650

3660

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM
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3010

3020

3030

3040

3050

3060

3070

3080

3085

3090

3100

3105

3110

3120

3125

3130

3140

3150

3160

3170

3180

3190

3200

3210

3240

3250

3260

3280

3290

3300

3310

3320

3330

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

2.QUICK LISTING OF RECORDS

WHICH MIGHT HAVE ANY KEYS

ON WITHIN SOME GROUP —

TR=ABS(S%(N,#)>=512 AND

S%(N,#)<=4096) :

WILL DISPLAY TEXT OF RE

CORDS THAT HAVE SOME BITS

FROM 3 TO 6 ON (15-12,15-9)

3.SLOWER LISTING OF RECORDS

(TEXT AND BITS):

3.1 ALL RECORDS

TR=ABS(B%(1)ORB%(1)=0):

3.2 SOME RECORDS - USE AND

,OR,NOT AS YOU DO IN LOGIC

BUT RETAIN 'ABS1 IN ALL

EXPRESSIONS. END EACH LINE

WITH A ':'. SIMPLE EXPRES

SIONS WILL SHOW UP VIA

SUB1. FOR-LOOPS AND OTHER

TOKENS WILL NOT,BUT THE

PROGRAM WILL STILL RUN.

4.USE ( ) CAREFULLY -

NOT(XANDZ) ONOTXANDNOTZ

WORXANDYORZ<>(WORX)AND(YORZ)

5.AVOID VARIABLES WITH B,S,

% IN THEM - ONLY ABS AND

NAMES LISTED ABOVE ARE LEGAL

6.DECISION LINES ARE SCANNED

FIRST FOR OBVIOUS ERRORS, SO

WE DON'T LOOSE DATA LATER

BY EDITING THESE LINES.

7.LOGIC OF PROGRAM DEPENDS

ON USE OF ABS FUNCTION -

USE FORMAT: rVAR=ABS( ):'

ON ALL LINES.

PURPOSE : FOR ANY INFORMA

TION PROCESSING WHERE DATA

CAN BE CODED INTO Y/N FORM.

STORAGE (CORE/TAPE/DISK)

REQUIREMENTS ARE REDUCED BY

AT LEAST A FACTOR OF 8 AS

COMPARED TO CONVENTIONAL

CODING OF KEYS FOR SEARCH.

THIS SYSTEM WILL STORE 15

KEYS-ATTRIBUTES-Y/N THINGS

IN BASIC'S 2-BYTE INTEGER

VARIABLE.

TEXT SHOULD BE LIMITED TO

MINIMUM THAT WILL POSITI

VELY IDENTIFY A RECORD.

ELIZABETH DEAL, MALVERN,PA

DISK GENERAL LEDGER maintains

complete financial information on

diskette. Utilizes printer and generates

Trial Balance, Protit/Loss Statement,

Balance Sheet and Journal. Enables

user to edit data, close out year end

accounts and debit-credit verification.
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SAWYER SOFTWARE OFFERS a complete line of cassette and disk

based business software for your PET or TRS-80 computers. Each

program has been specifically designed for ease o) use and come with

instruction manuals. SAWYER SOFTWARE'S disk packages run on

Commodore, Compu-Think or TRS-80 disk systems with 32K and at

leasl one disk drive. Call or write (or free brochure.

201 WorleyRd.

Dexter, Mo. 63841

(314) 624-7611

Dealer Inquires

Are Invited

Telephone Orders Welcome

DISK PAYROLL computes FICA,

Federal and State laxes. State tax Is

calculated on a percentage of the gross
pay and can be customized for your

particular state. Will allow use of City

tax and/or other deductions. Utilizes

printer (or reports such as Payroll

Register, which Includes current

payroll, quarterly and year-to-date

figures and the Payroll Account

Summary, which prints a department

breakdown for cost accounting and

gives a recommended tax deposit.
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3010 
3020 
3030 
3040 
3050 
3060 
3070 
3080 
3085 
3090 
3100 
3105 
311 0 
31 20 
31 25 
3130 
31 40 
31 50 
31 60 
3170 
31 80 
3190 
3200 
321 0 
3240 
3250 
3260 
3280 
3290 
3300 
3310 
3320 
3330 

REM 
REM 
REM 
RE~l 

REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
RE~l 

REM 
REM 
REM 
REM 
REM 
RE~I 
REM 
REM 
RE~l 
REM 
REM 
REM 
REM 
REM 
REM 

2.QUICK LISTING OF RECORDS 
WHICH ~lIGHT HAVE ANY KEYS 
ON WITHIN SOME GROUP - ­
TR=ABS(S%(N , #»=512 AND 

S% (N , #) <=4096) : 
IHLL DISPLAY TEXT OF RE­
CORDS THAT HAVE SOME BITS 
FROM 3 TO 6 ON (15 -1 2 , 15 - 9) 

3.SLOWER LISTING OF RECORDS 
(TEXT AND BITS) 

3 . 1 ALL RECORDS 
TR=ABS(B%(I)ORB%( I )=0) 

3 . 2 SOME RECORDS - USE AND 
,OR , NOT AS YOU DO IN LOGIC 
BUT RETAIN ' ABS' IN ALL 
EXPRESSIONS. END EACH LINE 
WITH A ' : ' . S I MPLE EXPRES­
SIONS WI LL SHOW UP VI A 
SUBI . FOR-LOOPS AND OTHER 
TOKENS WILL NOT , BUT THE 
PROGRAM WILL STILL RUN . 

4.USE ( ) CAREFULLY -
NOT(XANDZ) <>NOTXANDNOTZ 
WORXANDYORZ <> (WORX)AND(YORZ) 

5.AVOID VARIABLES I'lITH B, S, 
% IN THEM - ONLY ABS AND 
NAMES LISTED ABOVE ARE LEGAL 

COMPUTE. 

3340 
3350 
3360 
3370 
3380 
3390 
3400 
34 1 0 
3420 
3430 
3440 
3450 
3460 
3470 
3480 
3490 
3500 
3510 
3520 
3530 
3540 
3550 
3560 
3570 
3580 
3590 
3600 
361 0 
3620 
3630 
3640 
3650 
3660 

REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
RE~I 

REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
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6.DECISION LINES ARE SCANNED 
FIRST FOR OBVIOUS ERRORS , SO 
WE DON ' T LOOSE DATA LATER 
BY EDIT I NG THESE LINES. 

7 . LOGIC OF PROGRAM DEPENDS 
ON USE OF ABS FUNCTION 
USE FORMAT : 'VAR=ABS( ): ' 
ON ALL LIN ES. 

PURPOSE : FOR ANY INFORMA­
TION PROCESSING WHERE DATA 
CAN BE CODED INTO YIN FORM. 

STORAGE (CORE/TAPE/DISK) 
REQUIREMENTS ARE REDUCED BY 
AT LEAST A FACTOR OF 8 AS 
COMPARED TO CONVENTIONAL 
CODING OF KEYS FOR SEARCH. 

THIS SYSTEM WI LL STORE 15 
KEYS - ATTRIBUTES- Y/N THINGS 
IN BASIC'S 2-BYTE INTEGER 
VARIABLE . 

TEXT SHOULD BE LIMITED TO 
MINIMUM THAT WILL POSITI ­
VELY IDENTIFY A RECORD . 

ELI ZABETH DEAL, ~IALVERN, PA © 

DISK GENERAL LEDGER maintains 
complete llnancial Information on 
diskette. Utilizes printer and generates 
Trial Balance. Profit/Loss Slatement , 
Balance Sheet and Journal. Enables 
user to edit data. close oul year end 
accounts and deblt..(;redll verificat ion. 

DISK PAYROLL computes FICA, 

~ 
Federal and Slate taxes Slate tax Is 
calculated on a percentage of the groea 
pay and can be customized for your 
particular state. wm allow use of City 

~ U (] 
tax and/or other deductions. Utlliz. 

/ :} j.fl{ll n . printer for reports such as Payroll W vlJ L.:';l ReglSler, which Includes C\Jrrent 
payrOll, quarterly and year·fOodale 
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Computer Supplies for

Small Computer Systems

Ribbons

Our full line

of supplies includes:

Diskettes (3M, BASF)

Diskette retrieval devices

Tractor printer paper

Tractor printer labels

Computer ribbons

Dust covers

Adapters

Uncrashers

Computer desks

NEC Spinwriters

Xymec intelligent printers

New dealer kits

Zeigler Electronic Products

DEALERS:

We no longer market COMMODORE

Equipment, (Jerry Zeigler is with

Commodore) but Connie and I have the

computer supplies you need to support

Commodore System Sales.

Give us a call:
Trudie Zeigler

or

Connie Rittenberry

(404) 289-1596 or 289-2265

3661 CALUMET RD.

DECATUR, GEORGIA, 33034
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Computer Supplies for 
Small Computer Systems 

Ribbons 
commodore printer 

IN STOCK 
Our full line 

of supplies includes: 
Diskettes (3M, BAS F) 
Diskette retrieval devices 
Tractor printer paper 
Tractor printer labels 
Computer ribbons 
Dust covers 
Adapters 
Uncrashers 
Computer desks 
NEC Spin writers 
Xymec intelligent printers 
New dealer kits 

ZEIGLER ELECTRONIC PRODUCTS 

DEALERS: 
We no longer market COMMODORE 
Equipment, (Jerry Zeigler is with 
Commodore) but Connie and I have the 
computer supplies you need to support 
Commodore System Sales. 

Give us a call: 
Trudie Zeigler 

or 
Connie Rittenberry 

(404) 289-1596 or 289-2265 

3661 CALUMET RD. 
DECATUR, GEORGIA, 33034 
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UsingThe PET's SecondCassette
Buffer To Increase Available
MemorySpace
If you have tried all the known memory saving

tricks to reduce the size of your new super program to

save mankind and it still won't fit into your PET's

available memory, you might be able to save the day

by storing part of the program in the PET's second

cassette buffer.

The second cassette buffer begins at address 826

and extends through address 1023. If your program

does not use the second cassette then you can use

this 197 bytes for program storage. Granted, 197

bytes may not seem like a lot of extra space, but

used correctly it can save you several times that

much space in the PET's regular memory.

Suppose, for instance, your program requires a

deck of 52 cards to be stored in memory. Such a deck

would normally contain the values 1 through 52 and

be stored in an integer array referenced by a name

like D%. Since each element in an integer array re

quires two bytes of memory and there are 52 elements

in our array, we can see that, stored as a normal

integer array, our deck of cards would require 104

bytes of storage space plus at least another 7 bytes

and probably more to properly dimension the array.

Since no array element value exceeds 255, this

array could easily be stored in the second cassette

buffer with each element requiring only one byte for

storage. By moving our deck of cards into the

second cassette buffer we have saved a minimum

of 111 bytes of main memory while using only 52

bytes of the 197 available to us in the second cassette

buffer. This same method works equally well for single

clement integer variables and strings.

If you simply use this extra space for temporary

storage of information during program operation then

no special problems are created. If you make full

use of the second cassette buffer for permanent

storage of program data such as operator prompts,

suit symbols for your card deck, or other values

normally stored in DATA statements, etc., then the

second cassette buffer must be stored along with the

main program. Since the SAVE command begins

saving at location 1024, any data stored below that

address in the second cassette buffer would not be

saved by using the standard SAVE command.

Fortunately by using the PET's built-in ROM

Monitor we can specify the exact beginning and ending

addresses we want to save. If you still have the

old ROM set without a Monitor don't panic. I'll

show you how to save the buffer a little later.

Chuck Stuart, President

CMS Software Systems, Inc.
5115 Menefee Drive, Dallas, TX 75227

The first thing you have to do is determine the

address range you want to save in hexidedmal. As

we pointed out before, the second cassette buffer

begins at location 826 decimal or 033A in hex so we

know that we want to start saving at location

033A hex. To determine the ending address you must

first save your program onto tape using the normal

SAVE command, and then load it back into memory

with the LOAD command. Data stored in the second

cassette buffer will not be affected by this operation.

Now type PRINT PEEK(43)*256 + PEEK(42). The

answer you get will be the address in decimal where

your program ends and which you must now convert

to hex. (If you've never taken the time to learn how

to convert decimal to hex and vice versa because

you figured you would never need to know then you

were wrong.)

Now that you know the memory range you want

to save, enter the Monitor by typing SYS1024 and

pressing RETURN. To save your program including

the data stored in the second cassette buffer, type

the following line exactly, substituting the ending

address for XXXX and filling in your own program

name, and press RETURN:

S "PROGRAM NAME",01,033A,XXXX

PET will display the standard PRESS PLAY AND

RECORD message and then save your program on

tape in the normal manner except it will begin

saving at location 826 instead of the usual

location 1024 where your BASIC program begins.

You can LOAD and use the program in the normal

manner except that you must always use the Monitor

to save the program or else you will lose any data

stored in the second cassette buffer. This means that

no one else will be able to copy your program unless

they know the secret. There is one other thing to

remember. If you make any changes to your program,

don't forget to redetermine the new ending address

before using the Monitor to resave the program.

If you have the old ROM set without a Monitor

then you can accomplish the same result in the

following manner:

A) Save the program with the SAVE command

and then reload it with the LOAD command.

B) Type POKE247,58:POKE248,3 and press

RETURN.

C) Type SYS63153 and press RETURN.

PET will display the standard PRESS PLAY AND

RECORD message and save the program beginning
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Using The PET's Second CasseHe 
Buffer To Increase Available 
Memory Space 
If you have tr ied all the kn ow n memory sav in g 
tricks to reduce the size of your new super program to 
save mankind and it still won' t fit into your PET's 
avail able memory, you might be able to save the day 
by sto ring pan of the program in the PET's second 
cassette buffer. 

The seco nd cassette buffer begins at add ress 826 
and extends through add ress 1023. If you r program 
does not use the second casselte th en you call use 
thi s 197 bytes fo r program storage. Granted, 197 
bytes may not see m like a lot of ext ra space , but 
used correctl y it can save you several limes that 
much space in the PET 's reg ular memory . 

Suppose, for instance, your program requi res a 
deck of 52 cards to be sto red in memo ry . Such a deck 
wou ld normall y conta in the va lues 1 through 52 a nd 
be stored in an integer array refe renced by a name 
like D % . Si nce each clement in an integer array re­
quires two bytes of m emory and there are 52 elements 
in QU I' arra y, we can sec th al, s[O rcci as a normal 
int ege r array , our cleck of cards would require 104 
bytes of storage space plus a l least anot her 7 bytes 
and probably more to properly di mension the array. 

Since no array clement value exceeds 255, this 
array cou ld easily be stored in the second cassette 
buffer with each element requiring only one byte fo r 
slOrage . By mov in g our deck of ca rds inlO the 
second cassette buffer we ha ve saved a minimum 
of 111 bytes of main memory whil e using onl y 52 
bytes of the 197 avail able to us in the seco nd cassette 
buffer. T hi s sa me method works equall y well for single 
cleme nt in teger variables and strings. 

If you simpl y usc this extra space for temporary 
sto rage of in forma tion during program operation then 
no special problems are crea ted. If yo u make full 
usc o f the second cassette buffer for permanent 
storage of program data such as ope rator prompt s, 
su it symbols for your card deck, or other valu es 
normally stored in DATA Slalements , etc., then the 
second cassette bu ffer mu st be stored along with the 
main program. Since the SAVE command beg in s 
sav in g a t locatio n 1024, any data sto red below that 
address in the second cassette buffer would not be 
saved by using the standard SAVE command. 

Fortunately by us ing the PET's bu ilt-in ROM 
M o nito r w e ca n specify the exact beg inning and end ing 
addresses we wa nt to save. If you still have the 
old ROM set without a Monitor don ' t panic. I ' ll 
show you how to save the bu ffe r a li ttle later. 

Chuck Stuart, President 
CMS Software Systems, Inc 

5115 Menefee Drive , Dallas, TX 75227 

The first thin g you have to do is determine th e 
address ran ge you want to save in hex idecimal. As 
we pointed Out bcfore , the second cassette buffer 
begins al location 826 decimal or 033A in hex so we 
know th at we want to start sav ing at locat ion 
033A hex . To determ ine the endin g address yo u mu st 
first save your program o nto tape us in g the normal 
SA VE comma nd, and then load it back into memory 
with the LOAD command . Data stored in the second 
cassette buffer will not be affected by thi s operat ion. 
Now type PRI NT PE EK( 43)'256 + PEEK(42). The 
answer you get w ill be thc address in decimal where 
your program end s and wh ich you mu st now convert 
to hex. (If you 've ne ve r taken th e time LO lea rn how 
1O co nvert decimal to hex and vice versa beca use 
you figured you woul d never need to know th en you 
were wrong.) 

Now that you know the memo ry range you wan t 
to save, enter the Monitor by typing SYS1024 a nd 
pressing RETURN. To save your program including 
the data slO red in the second cassette buffer , type 
the follow in g line exactly, substitutin g the e ndin g 
address for XXXX and fill ing in your own program 
name , and press R ETURN: 

S " PROGRAM NAME",OI ,033A,XXXX 
PET will di splay the slandard PRESS PLA Y AND 
RECORD message a nd then save yo ur program o n 
tape in the no rm al manner except it will begi n 
saving at locat io n 826 in stead of the usual 
location 1024 where you r BASIC program begins. 
You can LOAD a nd usc th e prog ra m in the normal 
manner except that you mu st always use the Monitor 
to save the program or e lse you w ill lose any data 
slOred in the second cassette buffer. This means that 
no one else will be able to copy you r program un less 
th ey know the secret. T here is one ot her thi ng to 
rem ember. If you make any changes to your program , 
don 't forget 1O redetermine the new ending address 
be fore using the Monitor to resave th e program. 

If you have the old ROM set wilhoul a Monitor 
then you ca n accomplish the same resuh in the 
followin g manner: 

A) Save the program with the SAVE co mmand 
and then reload it wi th the LOAD com ma nd. 

B) T ype POKE247 ,58: POKE248, 3 and press 
RETUR N. 

C) Type SYS63 153 and press RETUR N. 
PET will display the standard PRESS PLAY AND 
RECORD message and sa ve the progra m beginn in g 
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Skylcs Electric Works PAL-80
TM

80 characters per line

872 inch wide thermal paper

Full graphics at 60 dots/inch

Interfaced to PET

Works with all PET peripherals

40 character per second rate

Microprocessor controlled

Bidirectional look-ahead printing

Quiet operation

No external power supplies

Only two driven parts

High reliability

Clear 5x7 characters

Attractive metal and plastic case

The Skyles PAL-80™ is a high speed thermal printer

offering the combination of text printing at 80 charac

ters per line and continuous graphics at 60 dots per

inch. In the text mode, upper and lower case data are

printed at 40 characters per second. The 5x7 charac

ters provide clear readable copy on white paper; no hard

to find, hard to read aluminized paper.

In the graphics mode, seven bits of each byte correspond

to the seven dots in each of the 480 print positions per

line. Since the computer driving the printer has full con

trol over every print position, it can print graphs, bar

charts, line drawings, even special and foreign lanquage

symbols. Despite its low cost, the Skyles PAL-80 is a

true intelligent printer with full line buffering and bi

directional look-ahead printing.

High reliability is designed in: The thick film thermal

print head has a life expectancy of 100,000,000 charac

ters. Two DC stepping motors provide positive control

of the print head and the paper drive.

The Skyles PAL-80 operates directly from a 115V 60 Hz

line (230V 50 Hz available). No external power supplies

are required.

It comes complete with an interface for the PET: a two

and a half foot cable plugs into the IEEE interface at

the back of your PET. Works with all PET models and

PET or Skyles peripherals.

Please send me Skyles PAL-80 printer(s)

complete with 2% foot interface cable to attach to my

PET at S675.00 each* (Plus S10.00 shipping and hand

ling). I also will receive a test and graphics demonstra

tion tape at no additional charge and over 150 feet of

8V2 inch wide black on white thermal paper S

PAL-80 SPECIFICATIONS

would also like to order rolls of 8Y2 inch wide

by 85 ft. long thermal paper (black ink) at S5.00 each

S

10 roll cartons at S45.00 S

VISA, Mastercharge orders call (800) 538-3083

California orders call (408) 257-9140

'California residents add 6 to 6'/;% sales tax

where applicable.

Skyles Electric Works

TEXT

Format

Print speed

Line Feed

Character Set

GRAPHICS

Format

Print Speed

COMMON

Paper

Dimensions

Weight

80 characters per eight inch line

6 lines per inch nominal

40 characters per second

50 milliseconds nominal

96 Characters, including upper and

lower case, numerals, and symbols

480 print positions per line

240 print positions per second

8Vs inch wide thermal paper, available

in 85 foot foils, black image on white

12"Wx 10"D x 2%"H

8 lbs (3.6 kg)

231E SouthWhisman Road

MountainView,CA 94041
(408) 735-7891

TM PAL-80 Printer on A Leash, a trademark of Skyles Electric Works Inc.
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Skyles Electric Works PAL-80™ 

The Skyles PAL·80™ is a high speed thermal printer 
offering the combination of text printing at 80 charac­
ters per line and continuous graphics at 60 dots per 
inch. In the text mode, upper and lower case data are 
printed at 40 characters per second. The 5 x 7 charac· 
ters provide clear readab le copy on white paper; no hard 
to find, hard to read alumini zed paper. 

In the graphics mode , seven bits of each byte correspond 
to the seven dots in each of the 480 pr int positions per 
line . Since the computer driving the printer has full con· 
trol over every print posit ion, it can print graphs, bar 
charts, line drawings, even special and foreign la n~uage 
symbols. Despite i ts low cost, the Sky les PAL·SO is a 

Please send me Skyles PAL·SO printer(s) 
complete with 2% foo t interface cable to attach to my 
PET at 5675.00 each' (Plus 510.00 shi pp ing and Il and · 
ling). I also wi ll receive a test and graphics demonstra­
tion tape at no addi ti onal charge and over 150 feet of 
8Y; inch w ide black on white thermal paper $ _ ___ _ 

I would also li ke to order rolls of 8% inch w ide 
by 85 ft. long thermal paper (black ink) at 55.00 each 
S ____ _ 

____ 10 ro ll cartons at 545.00 5 _ ____ _ 

VISA, Mastercll arge orders ca ll (800) 538-3083 
California orders ca ll (408) 257-9140 

- Californ ia residents add 6 to 6 Y1% sales tax 
wh ere app licable. 

• 80 cha racters per line 
_ 8Y, inch wide thermal paper 

• Full graphics at 60 dots/ inch 

• Interfaced to PET 

• Works with a ll PET peripherals 

• 40 character per second rate 

• Microprocessor controlled 

• Bidirectional look -ahead printing 

• Quiet operation 

• No external power supplies 

• Only two driven parts 

• High reliability 

• Clear 5 x 7 characters 

• Attractive metal and plastic case 

true intelligent printer w ith full line bu ffe ring and bi· 
directional look·ahead printing . 

High reliability is designed in: The thick film thermal 
pr int head has a life expectancy of 100,000,000 charac­
ters . Two DC stepping motors provide positive con trol 
of the print head and the paper drive. 

The Skyles PAL·80 operates di rect ly from a 11 5V 60 Hz 
line (230V 50 Hz available). No external power supplies 
are required. 

It comes complete with an interface for the PET: a two 
and a hal f foot cable plugs into the IEEE interface at 
the back of your PET. \"'orks with all PET models and 
PET or Sky les peripherals. 

PAL-80 SPECIFICATIONS 

TEXT 

Format 

Print speed 
Line Feed 

80 characters per eight inch line 
6 lines per inch nominal 
40 characters per second 
50 milliseconds nominal 

Character Set 96 Characters, including upper and 
lower case, numerals, and sy mbols 

GRAPHICS 

Format 480 pr int positions per line 
Print Speed 240 print positions per second 

COMMON 

Paper 

Dimensions 
Weight 

8% inch wide thermal paper, available 
in 85 foot falls, black im age on white 
12"W x 10"D x 2%" H 
8 Ibs (3.6 kg) 

Skyles Electric Works 
231 E South Whisman Road 
Mountain View,CA 94041 
(408) 735-7891 

T M PA L·80 Pri nter o n A Leash, a trademilrk o f Sky les Elec tr; c Wo r ks Inc. 
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at location 826. If you want your program to have a

tape name, then in addition to step B above you

must execute the following steps between step A and

step B.

Bl) POKE the ASCII value of each letter of the

name into the buffer beginning at location

826.

B2) POKE238,N where N equals the number of

letters in the name and press RETURN.

B3) POKE249,58:POKE250,3 and press

RETURN.

Now execute step C and your saved program will

have a name. (You old ROMers got out light by

not even having to perform hex/decimal conversion.)

If you stayed with me all the way through then

you should have learned three new things about your

PET. How to use the second cassette buffer for

data storage, how to save programs using the Monitor,

and how to protect your programs from being copied.

There is one final hint about reducing program

memory requirements I would like to pass along to

those using the PROGRAMMER'S TOOLKIT.

Before saving the final version RENUMBER the

program in increments of 1 beginning at line 0.

This will save you an average of two bytes for

every line number referenced in any type of GOTO

or GOSUB statement.

I'll be glad to answer any questions concerning

your PET if you will include a SASE with your

request. ©

- 3&oawieir3iigl PET Products

from

OPTIMIZED DATA SYSTEMS!

- AVAILABLE NOW -

(Prices include Shipping)

• WORD PROCESSOR $16.95
Makes documents a snap

• MAILING LIST $16.95
Throw away your address book

• SPACE EATER S 7.95
Gobbles spaces in BASIC programs

• CATALOG $16.95
File stamp/coin collections

• SATELLITE TRACKER $24.95
Tracks OSCAR Ham Satellite

• MORSE CODE KEYER $14.95
Sends code for real or practice

- IN THE PIPELINE -

• More REAL WORLD SOFTWARE

• 2114 RAM ADAPTER

• LOW-COST MASS STORAGE

• INTELLIGENT KEYBOARD

WRITE FOR DETAILS - NOW!
P.O. Box 595, Placentia, CA 92670

(PET is a trademark of Commodora Business Machines)

MICRO

COMPUTER

INDUSTRIES,

LTD.

INVENTORY CONTROL WITH

POINT OF SALE

FOR CBM AND PET 32K

DISK VERSION INCLUDES: Storage of

2500 items per diskette, Accounts

Receivable, Writes Purchase Orders,

Invoices, Summaries, Post Income and

will Sort by 10 fields.

$100.00

INVENTORY CONTROL 8K

CASSETTE VERSION INCLUDES:

Purchase Order program and Printing

functions.

$ 39.00

GENERAL LEDGER

DISK VERSION INCLUDES: The total

functions of the Inventory Control pro

grams plus; Accounts Payable, Notes

Payable, Purchases, Expenses, it also

issues complete Reports, Statements

and Summaries.

$350.00

Instruction Manual $10.00 refundable

with purchase.

MICRO COMPUTER

INDUSTRIES, LTD.

1520 East Mulberry Suite 240

Fort Collins, Colorado 80524

1-303-221-1955

COPYRIGHT 1980
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at location 826. If )'ou want your program to have a 
(ape name, then in addi tio n lO step B above you 
must execute the fo llow in g steps between step A and 
step B. 

BI) POKE the ASC II value of each lett er of the 
name into the buffe r beginning a t location 
826. 

B2) POKE238,N where N equals the number of 
letters in the name and press RET U R N. 

B3) POKE249,58: PO KE250, 3 and press 
RETURN. 

Now execute step C and yo ur saved program will 
have a name . (You old ROMers got out light by 
not even having to perform hex/ decimal conversion .) 

If you stayed with me a ll the way throu gh then 
you should have learned three new things about your 
PET. H ow to use the seco nd cassette buffer for 
data storage, how to save programs us in g the Monitor , 
and how to protect your programs from bein g copied. 
There is one final hint abo ut reducing program 
memo ry requirement s I wo uld like to pass alo ng to 

those using the PROGRAMMER ' S TOOLKIT. 
Before sav ing the final version RE NU MBER the 
program in increments of I beginning at line O. 
This will save yo u an average of (Wo bytes for 
every line number referenced in any type o f GOTO 
or GOSUB statement. 

I'll be glad to answer any questions conce rning 
your PET if you will include a SASE with your 
request. 

PET Products 

OPTIMIZED DATA SYSTEMS! 

- AVA ILA BLE NOW ­
(Prices include Sh ipping) 

• WORO PROCESSOR ........ S16.95 
Makes documents a snap 

• MAILING LIST .. . ....... . . S16.95 
Throwaway your address book 

• SPACE EATER ..... . . . . .. . $ 7.95 
Gobbles spaces in BASIC programs 

• CATALOG .. .... ... . . . . ... S16.95 
File stamp/coin collections 

• SATELLITE TRACKER ..... $24.95 
Tracks OSCAR Ham Satellite 

• MORSE CO DE KEYER . ..... $14.95 
Sends code for real or practice 

- IN TH E PIPE LI NE -

• More REAL WORLD SOFTWARE 
• 2114 RAM ADAPTER 
• LOW·COST MASS STORAG E 
• INTELLIG ENT KEY BOA RD 

WRITE FOR DETAILS - NOW! 
P.o . Box 595, Placentia , CA 92670 

(P ET is II H adema rk o f Commod ore Business Machin os) 

MICRO 
COMPUTER 

INDUSTRIES, 
LTD. 

INVENTORY CONTROL WITH 
POINT OF SALE 
FOR CBM AND PET 32K 

DISK VERSION INCLUDES: Storage of 
2500 items per diskette, Accounts 
Receivab le, Writes Purchase Orders, 
Invoices, Summaries, Post Income and 
w ill Sort by 10 fields. 

$100.00 

INVENTORY CONTROL 8K 

CASSETTE VERSION INCLUDES: 
Purchase Order program and Pri nting 
functions. 

$ 39.00 

GENERAL LEDGER 

DISK VERSION INCLUDES: The tota l 
functions of the Invento ry Control pro­
g rams plus; Accounts Paya ble, Notes 
Payable, Purchases, Expenses, it also 
issues complete Reports, Statements 
and Summaries. 

$350.00 

Instruction Manua l $10.00 refundable 
with purchase. 

MICRO COMPUTER 
INDUSTRIES, LTD. 

1520 East Mu lberry Suite 240 
Fort Co lli ns, Colorado 80524 

1-303-221-1955 

COPYRIGHT 1980 
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Computer House Div
Announces

Programing Tools

For the Commodore/Disk

"SOF-BKUP"

Faster & Error Free Disk Copy

or Disks may be Merged

"FET/RECOVER"

File Editing Tool; Examine Data Files, Fix Destroyed

Pointers, Sectors may be Read, Modified, Displayed or

Written — Also Files may be Re-chained

"SUPER RAM"

Diagnostic Routine Checks Every Possible RAM

Address on 8K, 16K & 32K Commodore Computers

Available on Diskette right now.....

All for only $105.00 retail
SOF-BKUP $40.00

FET/Recover $65.00

Super RAM $20.00

1407 Clinton Rd. Jackson, Mich. 49202

Telephone: (517) 782-2132
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Computer House Div. 
Announces 

Programing Tools 
For the Commodore/Disk 

IISOF-BKUpll 
Faster & Error Free Disk Copy 

or Disks may be Merged 

IIFET /RECOVER 11 

File Editing Tool; Examine Data Files, Fix Destroyed 
Pointers, Sectors may be Read, Modified, Displayed or 

Written - Also Files may be Re-chained 

Diagnostic Routine Checks Every Possible RAM 

Address on 8K, 16K & 32K Commodore Computers 

A vailable on Diskette right now ..... 
All for only $105.00 retail 

SOF-BKUP . ......... $40.00 
FET / Recover .. . ..... $65.00 

Super RAM ......... $20.00 
1407 Clinton Rd. Jackson, Mich. 49202 

Telephone: (51 7) 782-2132 
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WORDPRO
BY

commodore

Typewriters have come a long

way since they were first introduced

into offices. They've evolved from

heavy-handed apparatus into the

time saving electrics first used in the

Fifties. Now the typewriter is [he cen

ter of sophisticated, and often costly,

office information systems.

Today, Commodore Business

Machines, Inc , a leader in personal

business systems, provides you with

a cost-effective alternative to com

plex, cumbersome and expensive in

formation systems. The Commodore

WordPro system — convenient, sim

ple word processing — meets the

needs of the business office of the

Eighties.

With Commodores versatile

WordPro system, the time and effort

saving benefits of word processing

are a proven reality. The affordable

Commodore WordPro system incor

porates many user-suggested fea

tures to make operation as simple—

and enjoyable—as possible.

And, WordPro grows with your

changing business and paperwork

demands, allowing you to add other

functions as your business expands.

All without extensive hardware in

vestments.

WordPro by Commodore offers

the same features as large word pro

cessing systems ... instant editing,

global search and replace, full doc

ument retention up to 170 pages on

line and much more!

WORDPRO WORKS FOR YOU

commodore
See Your Authorized Commodore Dealer today for a WORDPRO Demonstration
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ENHANCING

COMMODORE'S

WORD PRO III
Lorry Isaacs, COMPUTE Staff

This article will deal with enhancing WordPro III, as

was done for WordPro II in the previous issue of

COMPUTE. The enhancement is designed for those

who arc using WordPro III on a CBM, and arc using

the NEC Spinwriter for output. Most Spinwriter

print thimbles have nine characters which normally

can't be printed by WordPro III. The enhancement

will allow you to embed special characters in your

text that will print as one of the Spinwriter characters

not accessible by WordPro III alone.

The special characters are entered in your text

by hitting the ESC key followed by a number from 1 to

9. If some other key is struck following the ESC

key, the normal character is entered. Also, the ESC

key must be struck for each special character you

wish to enter. The section on ASCII output shows

the ASCII data which is output for each of the nine

special characters. This section also shows the

characters printed for two of the available print

thimbles.

This article also has a section which discusses

how to make modifications. This section will cover

both the enhancement presented in this article as

well as the enhancement presented in the previous

COMPUTE, for WordPro II. One of the areas dis

cussed is the modification necessary to use the

enhancements on PETs with graphics keyboards.

These PETs don't have an ESC key (or the REPEAT

key used by the WordPro II enchancements).

The Upgrade Procedure

The two machine code patches presented here are for

WP3 (FEB 5), the current production version of

WordPro III. These patches will be entered using

the machine language monitor in the PET. Commands

in this section for the machine language monitor

begin with a period. This period is a prompt character

printed by the monitor. To execute one of these

commands, just type the rest of the command and

hit RETURN.

Before entering the patches, first place the work

copy of your WordPro diskette in drive 0 and initialize

the diskette. Now type SYS1024 plus carriage return

to get into the machine language monitor. Execute

Command 1. and enter the first patch using the

PET's screen editor to change the displayed memory

to what is shown beneath the command. Be sure to

hit a carriage return when you reach the end of each

line. The carriage return causes the changes to be

placed in memory. Once you have finished the first

patch, enter the second patch using the same proce

dure for Command #2. Now execute Commands #3

and #4 to save the patches on disk.

Command #1. M 05C0 064C

05C0

05C8

05D0

05D8

05E0

05E8

05F0

05F8

0600

0608

0610

0618

0620

0628

0630

0638

0640

0648

00 00 00

05 4C 02

8D C2 05

BD 07 01

01 8D Cl

9D 07 01

01 4C 55

AD C3 05

C0 05 8D

A6 9E F0

IB F0 14

C9 3A B0

09 80 9D

A9 01 8D

C3 78 A9

85 91 A9

E0 8D E4

36 58 4C

00 00

06 BA

09 04

8D C0

05 18

68 69

E4 AD

AE C4

C3 05

E8 BD

4E C5

D8 C9

6E 02

C5 05

C6 85

4C 8D

36 A9

D7 14

00 20 CC

BD 06 01

9D 06 01

05 BD 08

68 69 01

00 9D 08

C2 05 48

05 28 6C

8E C4 05

6E 02 C9

05 90 DC

31 90 D4

D0 CD CA

86 9E D0

90 A9 05

E3 36 A9

43 8D E5

AA AA AA

Command #2 .M 43E0 442F

43E0

43E8

43F0

43F8

4400

4408

4410

4418

4420

4428

C9

71

27

2E

0F

44

0E

3D

35

60

5B

90

F0

A9

AA

20

20

2E

37

7B

10

37

0C

08

E0

3D

3D

A9

4C

7D

03

C9

48

20

08

2E

2E

0F

F3

7C

4C

7A

A9

3D

10

4C

BD

20

36

7E

E7

B0

5F

2E

09

35

25

3D

00

58

36

33

20

68

BD

37

44

2E

5E

5A

C9

A6

3D

29

25

A9

20

4C

5C

00

Command #3 .S "0:PATCH l",08,05C0,064D

Command #4 .S "0:PATCH 2",08,43E0,4430

This completes the upgrade procedure. If you want

to return to BASIC, type "x" plus carriage return.

To run an upgraded WordPro III, place the diskette

containing the patches in drive 0, and execute

Commands #5 through #9 in sequence. If you

find that your enhanced WordPro won't come up or

operates improperly, it's likely you've made an

error in the first patch (the one with Command #1).

If it runs and you are able to enter the special charac

ters, but fouls up when you try to print something,

you've likely made an error in the second patch.

Command #5 OPENl,8,15,"I0"

Command #6 LOAD "WP3(FEB 5)",8

Command #7 LOAD "PATCH 1",8

Command #8 LOAD "PATCH 2",8

Command #9 SYS1585
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ENHANCING 
COMMODORE'S 
WORD PRO III 
Lorry Isaacs, COMPUTE Stoff 
This articl e wi ll deal with enh ancing WordPro II[ , as 
was done for WordPro II in the previous issue of 
COMPUTE. The enhancement is designed for those 
who are using WordPro [II on a CBM, and arc using 
the NEC Spinwriter for output. Most Sp in writer 
print th imbles have nine characters wh ich normall y 
can' t be printed by Word Pro Ill . The enhancement 
will allow you lO embed special characters in your 
text that wi ll print as one of the Spinwriter characters 
not accessible by WordPro III alone. 

The spec ial characters are entered in yo ur tex t 
by hi tt ing the ESC key followed by a number from 1 to 
9. If some other key is struck following the ESC 
key, the normal cha racter is entered. Al so , the ESC 
key mu st be struck for each special character you 
wish to ent er . The sect ion on ASC II output shows 
the ASC II data which is output for each of the nine 
special characters . T hi s section also shows the 
characters printed for two of the avail able print 
thimbles . 

This art icle also has a section wh ich di scusses 
how to make modificat ions. Th is section will cover 
both the enhancement presented in this art icle as 
well as the enhancement presented in the prev io us 
COM PUT E. for WordP ro [I. One of the areas d is­
cussed is the modifica tion necessary lO use the 
enhancement s on PETs with graphics keyboa rd s. 
These PETs don ' t have an ESC key (or the REPEAT 
key used by the WordPro II enchancement s). 

The Upgrade Procedure 
The two machine code pa tches prese nted here are for 
WP3 (FEB 5), the current production version of 
WordPro Ill . These patches will be entered using 
the machin e language monitor in the PET. Commands 
in thi s section for the machine language monilOr 
begin with a pe riod. This period is a prompt character 
printed by the monitor. To execute one of these 
command s, j ust type the rest of the command and 
hit RETURN. 

Before ent erin g the patches, first place the work 
copy of yo ur WordPro di skette in drive 0 and initialize 
the diskette. Now type SYS1024 plus carriage return 
to get into th e machine language monitor. Execute 
Command I, and enter th e first patch using the 
PET' s screen ed itor to change the displayed memory 
to what is shown beneath the command. Be sure to 
hi t a ca rriage ret urn when you reach the end of each 
li ne. The carriage ret urn causes the changes to be 

placed in memory. O nce you have fini shed th e first 
patch , enter the second patch using th e same proce-
dure for Command #2. Now execute Commands #3 
and #4 to save th e patches on d isk. 

COlllma nd #1. M 05CO 064C 

· . 05C0 00 00 00 00 00 00 20 CC 

· . 05C8 05 4C 02 06 BA BD 06 0 1 

· . 05D0 8D C2 05 09 04 9D 06 0 1 

· . 05D8 BD 07 0 1 8D C0 05 BD 08 

· . 05E0 0 1 8D Cl 05 1 8 68 69 0 1 

· . 05E8 9D 07 0 1 68 69 00 9D 08 

· . 05F0 0 1 4C 55 E4 AD C2 05 48 

· . 05F8 AD C3 05 AE C4 05 28 6C 

· . 0600 C0 05 8D C3 05 8E C4 05 

· . 0608 A6 9E F0 E8 BD 6E 02 C9 

· . 06 1 0 I B F0 1 4 4E C5 05 90 DC 

· . 06 1 8 C9 3A B0 D8 C9 3 1 90 D4 

· . 0620 09 80 9D 6E 02 D0 CD CA 

· . 0628 A9 01 8D C5 05 86 9E D0 

· . 0630 C3 78 A9 C6 85 90 A9 05 

· . 0638 85 91 A9 4C 8D E3 36 A9 

· . 0640 E0 8D E4 36 A9 43 8D E5 

· . 0648 36 58 4C D7 14 AA AA AA 

Command #2 .M 43EO 442F 

· . 43E0 C9 5B 1 0 03 4C E7 36 C9 

· . 43E8 71 90 37 C9 7A B0 33 A6 

· . 43F0 27 F0 0C 48 A9 5F 20 3D 

· . 43F8 2E A9 08 20 3D 2E 68 29 

· . 4400 0F AA E0 08 10 09 BD 25 

· . 4408 44 20 3D 2 E 4C 35 37 A9 

· . 44 1 0 0E 20 3D 2E BD 25 44 20 

· . 4418 3D 2E A9 0 F 20 3 D 2E 4C 

· . 4420 35 37 4C F3 36 00 5E 5C 

· . 4428 60 7B 7 D 7C 7E 58 5A 00 

Command #3 .S "O:PATCH 1" ,08,05CO,064D 
Command #4 .S " O:PATCH 2" ,08,43EO,4430 

This completes the upgrade procedure. If you want 
to retu rn to BASIC, type " x" plus carriage return. 
T o run an upgraded WordPro Ill , place the di skette 
coma ini ng the patches in drive 0 , and execute 
Commands #5 through #9 in sequence. If you 
find that your enhanced WordPro won ' t come up or 
operates improperly, it' s likely you've made an 
error in th e first patch (t he one with Command #1). 
If it run s and you are able to enter the special charac-
ters, but foul s up when you try to print something, 
you ' ve likely made an error in the second patch. 

Command #5 OPEN1 ,8, 15 , " 10" 
Command #6 LOAD " WP3(FEB 5)",8 
Command #7 LOAD " PATCH 1",8 
Command #8 LOAD "PATCH 2",8 
Command #9 SYS1585 
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The ASCII Output

Table 1 shows the ASCII data that is output for

each of the special characters. Notice the Spinwriter

requires a three code sequence for two of the characters

on the print thimble. Also given in the table are the

characters printed for two of the thimbles. One is

the Courier 10, which has a standard ASCII charac

ter set. The other is the Courier Legal 10B, which

has some legal symbols substituted for some of the

standard ASCII characters.

Modifying The Patches

Though the machine code patches are different, the

enhancements for WordPro II and III operate almost

identically. To cover modification of both enhance

ments, I will reference WordPro III modifications

directly and put the corresponding reference for

WordPro II in brackets.

First let's look at what needs to be changed to

use the enhancement with a graphics keyboard. At

one point in the patch code the last keystroke in

the keyboard input buffer is checked to see if it

is SIB [S7F for WP2), which is the code for the

ESC [REPEAT] key. To change the key just change

the byte used in the comparison. This byte is the

first byte in the line that begins at address

$0610 [third byte of the line that begins at address

$028A]. Changing this byte to $DE will allow you to

use a shifted uparrow instead.

Next, let's look at changing the ASCII data output

for the special characters. This will allow you to use

a different printer and possibly change the function

of the enhancement. The patch code that handles the

output checks each character to be printed if it is in

the range $71 to $79. Only the special characters

used by the enhancement will be in this range. If a

special character is found, the most significant four

bits are discarded, and the least significant four bits

used as an index to a table. The table begins with

the sixth byte of the line with address $4420 [first byte

of the line with address $3FDD]. The first byte

would be output for a special character with the value

$70. Currently this value isn't used so the byte is

$00. The next byte would be output for a character

with the value $71, and so forth up to $79. The

data in this table may be changed to whatever you

require.

It may be necessary to also change which special

characters output the three code sequence. Once a

special character has been detected and its index

obtained, that index is compared with the third byte

of the line with address $43F8 [second byte of the

line with address $3FBD]. If the index is equal to

or greater than this byte, the three code sequence

is used. Changing this byte to $0A would cause all

the special characters to output only the data byte

in the table. To change the first and third characters

used in the sequence, set the first byte of the line

with address $4410 [seventh byte of line with address

S3FC5] to the First character of your sequence, and

the fourth byte of the line with address $4418

[second character of line with address $3FD5] to the

third character of your sequence.

One other modification is to add a special charac

ter for the 0 key. To do this, change the sixth

byte of the line with address $0618 [last byte of

the line with address $0292] to $30, and the first

byte of the line with address $43e8 [seventh byte of

the line with address $3fad] to $70. Then put the

byte you want to be output in the first byte of the

table.

The above extension was prompted by feedback

from readers wanting to adapt the WordPro II

enhancement for use with a different printer.

Hopefully the discussion will be sufficient for most

situations. If you do make mods for another printer,

please send them to COMPUTE, so we can pass

along to other readers.

TABLE 1

ASCII Thimble Character Printed

Characters Courier

Special (Hex) Legal

Character Output Courier 10 10B

1 5E

2 5C

3 60

4 7C

5 7D

6 7B

7 7E

8 0E,58,0F

9 0E,5A,0F

\

o

0

O

11

§
t

Reproduce and Attach Above Numeric Pad
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The ASCII Output 
Table 1 shows the ASCII data that is output for 
each of the special characters. alice the Spinwriter 
requires a three code sequ ence for two of the characters 
on the print thimble. Also given in the table are the 
characters printed for two of the thi mbles. One is 
the Courier 10, which has a standard ASC II charac­
ter set. The other is the Co urier Legal lOB, which 
has some legal symbols substituted for some of the 
standard ASCII characters. 

Modifying The Patches 
T hough the machine code patches are different , the 
enhancements for WordPro II and III operate almost 
identicall y. To cover modification of both enhance­
ments, I will reference WordPro III modifications 
directly and put the correspo nding reference for 
WordPro II in brackets. 

First let 's look at what needs to be changed to 
use the enhan cement with a graphics keyboard . At 
one point in the patch code the last keystroke in 
the keyboard input buffer is checked to see if it 
is $IB [S7F for WP2), which is the code for the 
ESC [REPEAT) key. T o change the key just change 
the byte used in the comparison. This byte is the 
first byte in the line that begi ns at address 
$0610 [third byte of the line that begins a t address 
S028A) . Changing this byte to SOE will allow you to 
use a shifted uparrow instead. 

Next , let's look at changing the ASCII data output 
for the special characters. This will allow you to use 
a different printer and poss ibl y change the funct ion 
of the enhancement. The patch code that handles the 
output checks each character to be printed if it is in 
the range $71 to $79. Only the special characters 
used by the enhancement will be in this range. If a 
special character is found, the most significant four 
bits a re discarded, and the least significant four bits 
used as an index to a table. The table begins with 
the sixth byte of th e line with address $4420 [first byte 
of the line with address S3FOD). The first byte 
would be output for a special character with the value 
$70. Currently thi s value isn ' t used so the byte is 
SOO . The next byte would be output for a character 
with the value $71, and so forth up to S79. The 
data in this table may be changed to whatever you 
require. 

It may be necessary to a lso change wh ich special 
characters output the three code sequence. Once a 
special character has bee n detected and its index 
obtained, that index is co mpared with the th ird byte 
of the line with address i43F8 [second byte of the 
line with address S3FBO) . If the index is equal to 
or greater than thi s byte, the three code sequence 
is used. Changing this byte to SOA would cause all 
the special characters to output only the data byte 
in the table. To change the first and third characters 
used in the sequence, set the first byte of the li ne 
with address $441 0 [seventh byte of line with add ress 

S3FC5J to the first character of your sequence, a nd 
the fourt h byte of the line with address $4418 
[second character of line with address S3FD5)to th e 
third character of your seq uence. 

One other modification is to add a special charac­
ter for th e 0 key. To do this, change the sixth 
byte of the line with address $0618 [las t byte of 
the line wi th address S0292) to $30, and the first 
byte of the line with address $43e8 [seve nth byte of 
the line with address S3fadJ to S70. Then put the 
byte you want to be output in the first byte of the 
table. 

The above ex tension was prompted by feed back 
from readers wanti ng to adapt the WordPro II 
enh ancemcnl for use wi th a different printer . 
Hopefull y the di scussion will be sufficient for most 
situations . If you do make mods for another printer, 
please send them to COMPUTE. so we can pass 
along to other readers. 

TABLE 1 
A ·C ll T himble C ha racter Prin ted 
Characters Courier 

Special ( Hex) Lega l 
Character Output Co urier 10 lOB 

I 5E c 
2 5C \ ® 

3 60 0 

4 7C 
1 '1 5 7D { § 

6 713 } t 
7 7E '" 
8 OE,58,OF • 9 OE,5A,OF £ T 

Reproduce and Attach Above Numeric Pad 

7= - 8=. 9=£ 

4=1 5={ 6= } 

1=' 2= \ 3=' 

7= '" 8= 9=[ 

4= '1 5=§ 6=t 

1= c 2= <> 3=0 

© 
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DOWNEY, CA.

(213) 923-9361

CBM CERTIFIED

In-House Maintenance

29 years
Serving Computer Centers

FAMILY OWNED & OPERATED

(even "no-relation" associates are family)

£c commodore

SOLID GOLD SOFTWARE®
DES's own—2 years preparation! Writing,

testing and updating to be sure our software

deserves this lable.

• FULL ACCT. PACKAGE $1600.00
ACC/SYS GA 104 (32K) 9 DISKS

For accountants & small businesses

(Sold locally only for now—to give customerfull support)

• LAWYERS Package #1 (32KJ Disk ... SI 200.00

63 Attorneys, 5200 clients (200 matters ea)
Prelim cfi Final Statements. Aging, Mgmt Rats

• CHEMISTRY PROFILE (16K) $350.00
A blood analysis program that yields a diagnosis

based on 29 blood tests (high-normal-low)

• MLS(32K min.) Disk $1200.00

(Property avail, sold, by city & zone, mg'mt

analyst rpts. buyer & seller rpts, etc.)

"GOLD PLATED SOFTWARE®"

SPORTS
• HOCKEY #1 (Disk) $29.95

Compilerfor hockey statistics—excellent for team and

league managers. (When tested on a 17 team league
SA \'ED 20 hours a week of record keeping)

• BASEBALL #1 (see Hockey) (Disk) $29.95

BUSINESS
• MAILING LIST 1.0(1 6K min.) S29.95

Maintains file and printout

• MAILING LIST 2.0 (16K min.) S49.95
More powerful plus file merging

• SUPER LIST(8K min.) SI9.95
(Advanced listing features)

• CALENDAR (8K min.) $19.95
(Perpetual calendar with printout/

• PHONE MAIL SYSTEM (16K min.). .$49.95
CBM Printer (Word processing plus phone book)

EDUCATIONAL
• FLASH CARDS (I6K min.) $24.95

Multi "user input" quiz - great study aid

• MATHEMATICS (8K min.) S7.95 ea
A) Add B) Sub! C) Multi D) Div

• "BRANDPS SPELLING BEE"(8K min) .59.95

(SVPERB Aid Pre-School ■ 2nd)
• VISUAL PERCEPTION (8K mm) S7.95

Shapes & Sizes

• CONSONANT BLENDS (8K min) $7.95
2 letter sound combinations

• COUNTING 1 to9(8K min) S7.95
Visual — tutorial

GAMES
• MAY 1941 (8K min.) S24.95

Simulated tracking & sinking of the Bismarck

• SIMON(8K min.).. . ..$7.95
Duplicates the numbers & sounds selected

• GUESS??|8K min.|.. . .$7.95

Full graphic sound, guessing game

■jf "The Finest Software Crew in the World"-ft

Mike Ridiier Norm & Brad Hanscom Sy Elsayess
David Schwartz Donna Schhcper Boh Johnson

Da\e Lundherg. Mural K:ilm\;ipr;)k Henrj Kluka

SUPPLIES
(WE PLAN. WITH OUR PRICES. TO CORNERTHE MARKET)'

DISKETTES (FLOPPIES)

BASF (5V &8") $2.90 ca.

MEMOREX (5'/' & 8") 2.90 ea.

WABASH (8") 2.65 ea.

DYSAN (5V & 8") 4.90 ea.

CASSETTES (Digital & Audio)

BASF (C30 - .90c; C60 - $ 1.20;

C9O-$1.5O;C12O- $1.75)

KEYLINE (Digital Only) $5.75

RIBBONS

CENTRONICS

101 & 301 $6.15

TALLY (2100 & 2200) $3.95

DIABLO

Hy Type I $4.00 & up

Hy Type II $5.00 & up

TELETYPE #2. #13 (use on CBM) S2.95

QUME $3.95

PRINTRONICS $10.25

DEC LA30- S4.25 / LA 180 $5.25

PRINTER PAPER ( • us for case prices)
9'} x 11 (perfs to 8% X 11) 500 shts S7.95

14'. x 11 500 shts $9.95

Your Complete

Computer Center

-SEND FOR DESCRIPTIVE BROCHURES-

ALL AVAILABLE ENGLISH/ARABIC

DE DATA EQUIPMENT SUPPLY CORP.

"s 8315 Firestone Blvd., Downey, CA 90241

(213) 923-9361

PAYMENT (Calif. Residents add 6% Sales Tax)

□ CHECK #

D VISA

D MASTERCHARGE Exp. Date

Acci. #

Name

Address .

City

Slate Zip
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CBM CERTIFIED 

29 years 
Serving Computer Centers 

(c commodore 

$OLID GOLD $OFTWARE® 
DES's own-2 years prepa ratio n! Writing, 

testing and updating to be sure our so ftw are 
deserves this lab le, 

• FULL ACC'T. PACKAGE ........... SI 600.00 
ACC/ SYS GA 104 (32 K) 9 DISKS 

For accounlanls &: small businesses 
(Sold locally on(\' for nOk'-IO gil'l! cUSlomer full supporl) 
• LAWYERS Package" I (32 K) Disk . .. SI200.00 

63 A ftomers, 5200 clients (200 maIlers ea) 
Prelim &: Fir/QI Statemen ts, Aging, Mgmt Rpts 

• CHEM ISTRY PROFILE (16K) .... . .. S350.00 
A blood anahrsis program thaf yields a diagnosis 

based on 29 blood tests (high-normal-loll') 
• MLS (32 K min.) Disk ..... . .... . . .... $1200.00 

(Property aL'a il, sold, by city &: zone, mg'mt 
analyst rpts, buyer & seller rpts, etc,) 

"GOLD PLA TED $OFTWARE®" 
SPORTS 

• HOCKEY #1 ( Disk) . . .............. S29.95 
Compiler for hockey statislics-excellenljor leam and 
league managers. ( When tesTed on a J7 team leag ue 

SA VED 20 hours a hwk of record keeping) 
• BASEBALL # I (see Hockey) (Disk ) , .. S29.95 

BUSINESS 
• MAILING LIST 1.0 ( 16 K min.l . . S29.95 

Maimains file and prinlout 
• MAILING lIST2.0 (16K min.) ......... S49.95 

Afl)re pOII'erjul plus fife merging 
• SUPER lIST (S K min.) . . .. S I9.95 

(Ad l'anced listing feat ures) 
• CALEN DAR (SK min .l ............... SI9.95 

( Perpetual calendar I\'ith printout) 
• PHONE MAIL SYSTEM (1 6 K min .) .... S49.95 

C BM Printcr ( Word processing pillS phone book) 

EDUCATIONAL 
• FLASH CA RDS ( 16K min.) . . .... S24 .95 

Mulli "user inpul" qui= - great study aid 
• M AT HEMATI CS (SK min.) .......... S7.95 co 

A) Add B) Subl C) ,\ l ulll' D) Oil' 
• " BRAND rS SPElLING BE E"(S K m,n l ... S9.95 

(S UPER B Aid Pre-School - 2nd) 
• VISUAL PERCEPTION (SK min) .. ..... S7.95 

Shapes & Sizes 
• CONSON ANT BLENDS (S K min) . 57 .95 

2 fe rrer sou lid combinations 
• COUN TING I to 9 (S K min)... . ..... S7.95 

Visual - IlIlOr;af 
GAMES 

• MAY 194 1 (8K min.) , ..... S24.Y5 
Simulated tra ck ing & sink ing of Ihe Bismarck 

• SIMON 18K min.) .................... S7.95 
Duplicales Ihe numbers & souI/ds selecled 

• GUESS?? 18 K mm,) ..... , ........... S7.95 
Fu ll graphic sound, gUl'H lng ga me 

* "Th e Fill('st Soji"'are Cre,,' i ll Ih e World"* 
M Ike Rlchtcr Na nn & Brad Hanscom Sy Ei saycss 

D;l\i d Sch"artzi D onna Sch!lepc r Boh Joh nson 
Da \c Lundherg. M ural Ka ll nY<l prak. Hen.;. Kl uka 

SUPPLIES 
(WE PLAN, WITH OUR PRICES. TO CORNER THE MARKET )~ 

DISKETTES (F LOPPIES) 
BA5F (5W' & S") .. . ..... .. . . ...... S2 .90 ea. 
MEMORE X (5' ,, ' & S" ) . .. 2.90 ea. 
WABASH (S .. ) ...... .. 2.65 ea . 
DYSAN (5''' ' & S" ) . . .. 4.90 ea . 

CAS~ETTES ( Digita l & Aud io) 
BASF . . ... (00 - .90<: C60 - S I .20: 

C90· S1.50: C I20 - S1.75 ) 
KEYLINE (Digita l On ly) . .. S5. 75 

RIBBONS 
CENTRONI CS 

101 & 30 1 . 
TALLY(2100 & 2200) . 
DIABLO 

... $6. 15 
.. $3 .95 

Hy T ype I ... . . ..... . ..... . S4.00 & up 
Hy T ype II. . $5 .00 & up 

TELETYPE #2. " 13 (use on C BM ). .. S2.95 
QUME . .......... . ...... S3 .95 
PRl NTRON ICS . . .. S10 .25 
DEC LA30 . S4.2 5 / LA ISO. . ... S5 .25 

PRINTER PAPER ( v us for case prices ) 
9'" x II (perfs to 811l x II ) 500 sh ts , ..... , 57 ,95 

14 1. x II 500 shts . . S9 ,95 

Your Complete 

Computer Center 
- SEND FOR DESCRIPTIVE BROCHURE S­

ALL AVAILABLE ENG LISH / ARABI C 

D DATA EQUIPMENT SUPPLY CORP. 
E 

S 83 15 Firestone Blvd .. Downey. CA 9024 1 

(2 13) 923-9361 

PAYMENT (C alif, Re sidents add 6% Sales Tax) 

o C HECK # _____ _ 

o VISA 

o MASTERC HARGE Exp. Date _ __ _ 
Ace!. # _________ _ 

Name 

Address 

Ci ty 

State 
_______ z;p ___ _ 
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Skylcs Electric Works

Presenting the Skyles MacroTeA

The Software Development System

For the Professional Programmer and

The Serious Amateur Software Hobbyist
...and for anyone who needs to automate dedicated industrial measurement

and control applications.

The Macro TeA, designed for use with the Commodore PET to create a
remarkable synergism: a complete, integrated software development
system for the 6502...the only 6502 system not requiring a separate disk

drive. With over 60 commands for your complete machine language

programming.

...a lightning fast...fast...fast

machine language assembler with

true macro capabilities. Assemble

16K source text in less than ten

seconds! A single name indentifies a

whole body of lines. Macro and

conditional assembly support. Auto
matic line numbering. Labels up to

ten characters long; 1016 different

labels.

Install permanently without tools and in less time than it takes to load an
equivalent sized assembler/text editor program from tape. No tape loading
ever. And no occupying of RAM memory space: the MacroTeA puts 10K of
executable machine language code in ROM(9800 toBFFF)and2K in RAM

(9000 to 97FF).

...a super powerful text editor. 26 commands with string search and replace

capability. Manuscript feature. Test loading and storage on tape or disks.

Supports tape drives, disks, CRT, printers and keyboard.

...an enhanced monitor with 11 powerful commands for program debugging

and final polishing.

...with a warm-start button, on a 12 inch cable. Reset the PET but not the

1792 bytes of object code in the Macro TeA RAM memory.

a completely solid state firmware system ...all in ROM and RAM. No

tapes to load. The system is available from the time you turn on your PET to

the time you shut it off.

15 chips on a single high quality printed circuit board; interfaces with PET's
parallel address and data bus or with Skyles Memory Adapter. A
comprehensive 170 page manual is included

Truly, there is simply no other system of this magnitude at anywhere near

this price. $395.00*

{With any Skyles Memory Expansion System,$375.00

'California residents please add 6°z or 6 5:o sales rat as required

VISA, MASTERCHARGE ORDERS CALL (800) 538-3083 (except California residents)

CALIFORNIA ORDERS PLEASE CALL (408) 257-9140

Skyles Electric Works
231E SouthWhisman Road
MountainView.CA 94041
(408)735-7891

Skyles Electric Works 

Presenting the Skyles MacroTeA 

The Software Development System 
For the Professional Programmer and 
The Serious Amateur Software Hobbyist 
... and for anyone who needs to automate dedicated industrial measuremen t 
and control applications. 
The Macro TeA, designed for use with the Commodore PET to create a 
remarkable synergism : a complete , integrated software development 
system for the 6502 . .. the only 6502 system not requiring a separate di sk 
dri ve. With over 60 commands for your complete machine language 
programming . 
... a lightning fast. .. fast... fast. ..•••... 
..... machine language assembler with 
true macro capabilities . Assemble 
16K source text in less than ten 
seconds ! A single name indentifies a 
whole body of lines. Macro and 
conditional assembly support. Auto­
matic line numbering. Labels up to 
ten characters long; 1016 different 
labels . 

.t.SSEUBLE LIST 

'''' 11110 
MOVE TSl 1 TO TOL2 

SA S4ti1 
lOV IIX 
LOA lBLI.Y 

0.0;)- AC CB 0'2'0 lOOP 
00102- 89 08 0.1 013(1 
OC~- $9 OB IY.> 11"0 
00108- CII el!1O 
00109 00 n 016(1 

0110 

'''" MO" 
Oleo TIlt 1 
"'9:/ TaU 
."., 

''"' 
LABEL FILE , • EJ(f(R,.. .. t 

SU.Rf • 0.180 LOOP 0 O~02 
'6l2 , ~8 
, leclCe,06II8.06GB 

ST .. TBl2.Y 

'"' "" lOO~ 
'" '" " '" 

'" 
TOll :00106 

Install permanentl y without tools and in less time than it takes to load an 
equi valent sized assemb ler / text editor program from tape. No tape load ing 
ever. And no occupying of RAM memory space : the MacroTeA puts 10K of 
executable mach ine language code in ROM (98¢~ to BFFF) and 2K in RA M 
(9¢¢¢ to 97FF) . 
... a super powerful text editor. 26 commands with string search and replace 
capability . Manuscript feature. Test loading and storage on tape or disks. 
Supports tape drives, disks, CRT, printers and keyboard . 

.. . an enhanced monitor with 11 powerful commands for program debugging 
and final polishing . 
... with a warm-start button, on a 12 inch cable . Reset the PET but not the 
1792 bytes of object code in the Macro TeARAM memory . 
... a completely solid state firmware system . .. all in ROM and RAM. No 
tapes to load. The system is available from the time you turn on your PET to 
the time you shut it off. 

15 chips on a single high qual i ty printed circuit board ; interfaces with PET' s 
parallel address and data bus or with Sky les Memory Adapter . A 
comprehensive 170 page manual is included 

Tru ly, there is simply no other system of this magnitude at anywhere near 
this price. $395.00' 

(With any Skyles Memory Expansion System , $375.00 

'Ca l i fornia resIdents p lease add 6°Q or 6 5°0 sale!. ra x as reOU lr ed 

VISA. MASTERCHARGE OROERS CALL (800) 538·3083 (except Ca liforni a reSidents) 

:& Skyles ;~:;;;;:~:;~:' i~~;i~~~~~~r;:~r'd 
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Machine Language
TOOlS Jim Butterfield

The newcomer to machine language programming

will need to provide himself with certain tools before

he gets started.

It's important to have the right computer. The

original ROM which came with early PETs can be

used with machine language, but it's clumsy for this

kind of use. If you haven't done so already, make the

switch to upgrade ROM: you'll get a built-in

Machine Language Monitor and the capability to dig

your way out of a program crash.

Get the official reference: 6502 Programming

Manual. It may be obtained from Commodore

(MOS Technology), Synertek or Rockwell, who are

the three manufacturers of 6502 microprocessors. It's

not a leaching book, but a reference - although

many of the early chapters are set out in tutorial

style.

If you see other books that seem to suit your

needs, you may buy them, of course. Avoid books that

deal with "somebody else's" machine - you won't

learn much about the PET from books on KIM, SYM,

Apple, OSI, AIM or Atari. At a later stage, you

might like to buy such books in order to try your

hand at converting the programs to PET - or just

to get an idea as to what's in other machines.

General books on the 6502 are good. Remember

that you'll have to fit what these books say into

the framework of the PET architecture. Leventhal's

6502 Assembly Language Programming (Osborne/

McGraw Hill, Inc.) is full of programming examples;

but they will all need to be trimmed up to fit the

PET. Don't let that worry you - it's not hard, and

it's good practice.

You have very little need for hardware unless

you have a special project in mind. If your machine

has upgrade ROM, try building or buying an un-

crashing connector (see COMPUTE, issue 1, page 89).

Your early programs will certainly "crash" and

you'll save a lot of reloading or retyping if you

can re-awaken your machine. Most non-PET

machines have a Reset button that will do the same

job, which is very convenient except when you hit

it accidentally.

The Machine Language Monitor is very useful.

It's built into upgrade ROMs. Original ROM

machines can load a MLM from tape, but this is

much less convenient especially since it uses up

memory space that you might want for your own

purposes. You may enhance the usefulness of your

MLM by obtaining more elaborate versions. Many

of these are available from the PET Programs On

Tape Exchange (P.O. Box 516, Montgomcryville, PA

18936). (Editor's Note: See Table of Contents. RCL)

If you're staying with original ROM, you

might like Bill Seller's NEWMON which has many

extra functions including a tiny assembler. Another

useful package is Jim Russo's high monitor with

machine language single-step; this is sometimes

called MT6671 and sometimes DISS/STEP.

The upgrade ROM monitor is built in, but

there are a couple of enhancement packages that add

extra functions: SUPERMON and EXTRAMON.

Both of these contain powerful extras: disassembler,

tiny assembler, memory hunt, and single-stepping.

If you get deeply into machine language program

ming, you'll want to obtain a full assembler. These

are available from commercial sources. Don't get

an assembler right away, especially if you're

thinking of adding memory or a disk system. Your

beginning programs will be quite small, and easy to

hand assemble; what's more, you'll get a better

feel for how the machine works by doing it all

yourself. Later, as your programs start to exceed

thirty lines of code or so, you'll find that an

assembler will be a big help. This is especially

true when you want to make changes to a pre

viously written program. Since few of us write

perfect programs every time, the capability oi making

changes easily is a major advantage that assemblers

give you.

The most important tool you need for machine-

language programming is one you've already got: your

brain. Remember that each machine language instruc

tion is simple and logical; a program gets complex

only when you put many instructions together. Be

prepared to change your style when you go to

machine language; a lot of thinking and planning

should take place before you write your first line of

code.

If bits and logical operations are not familiar to

you. you'll need to do some advance brushing up.

Learn why you can store values only from 0 to 255

in a memory location; how a negative number is

represented in binary; how to relate binary, hexadeci

mal and decimal numbers; and how the logical func

tions (AND, OR, and EOR) work. There are plenty of

introductory texts around to help. 0
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Machine Language 
Tools Jim Butterfield 

The newcomer to machin e language programming 
will need LO provide himself with certain tool s before 
he gets started. 

It 's important ro have the right computer. The 
original ROM which came with early PETs can be 
used with mach in e language , but it 's clum sy for this 
kind of use. If you haven 't done so already , make the 
sw itch to upgrade ROM: yo u ' ll get a built-in 
Machin e La nguage MoniLOr and the capability to dig 
your way out of a program crash. 

Get the official reference: 6502 Programming 
Manual. It may be obtai ned from Commodore 
(MOS T echnology), Synertek o r Rockwell, who a re 
the three manufact urers of 6502 microprocessors. It 's 
not a teaching book , but a reference - although 
man y o f the ea rl y chapters are se t out in tuto rial 
style. 

If you see other books that seem to suit your 
needs, you may bu y them, of course. Avoid books that 
deal w ith "somebody else's" machine - you won't 
learn much about the PET from books on KIM , SYM , 
Apple , OSI, A IM or Atari. At a later stage, you 
might like to bu y such books in order to try your 
hand a t converting the programs LO PET - or just 
to get an idea as to what 's in other machines. 

General books on the 6502 arc good. Remember 
that you'll have to fit what th ese boo ks say int o 
the framewo rk of th e PET arch itecture. Leventhal's 
6502 Assembly Language Programming (Osbornel 
M cGraw Hill , Inc.) is full of programming examples; 
but th ey will a ll need to be trimmed up LO fit the 
PET. Don't let that wo rry yo u - it's not hard , and 
it 's good practice. 

You have very little need for hardware unless 
you have a special project in mind. If your machine 
has upgrade ROM , try building or bu yin g an un­
crashin g connector (see COM P UTE, iss ue 1, page 89). 
Your ea rl y programs will ce rtainly "crash" and 
you ' ll save a lot of reloading or retyp ing if you 
can re-awaken your machine . Most non-PET 
machin es have a Reset butron th at will do the sa me 
job , which is very co nvenient excep t when you hit 
it acciden tall y. 

The Machin e Language Monitor is vcry useful. 
It 's built into upgrade ROMs. Origina l ROM 
machin es ca n load a [\1 LM from tape, bu t thi s is 
mu ch less co nvenient es peciall y since it uses up 
mem ory space that yo u might wa nt for you r ow n 
purposes. You may en hance th e use fulness of yo ur 
MLM by obtain in g more elaborate vers ions. Many 
of these are avail abl e from the PET Programs O n 
Tape Exchange (P.O . Box 5 16 , Mont gomeryv ill e, PA 
18936). (Edilor 's Nole: Sec Table of COl/leI/Is. R CL) 

If you' re staying with orig inal ROM , you 
mi ght like Bill Seiler 's NEWMON which has ma ny 

ext ra fun ctions including a tin y assembler. Another 
useful package is Jim Ru sso's high monito r wi th 
machine language sin gle-step; this is somet imes 
called MT6671 and sometim es DISS/ STEP. 

The upgrade ROM monitor is built in , but 
there are a couple of en hancement packages th at add 
extra fun ctions: SUPERMON and EXTRAMON. 
Both of these contain powerfu l ex tras: disassembler, 
tin y assembler, memory hunt , and single-stepping. 

If you get deeply into machine language program­
ming, you ' ll want to obtain a full assembler. These 
are avail able from commercial sources. Don't get 
an assembler ri ght away, especially if you're 
thinking of adding memory or a di sk system . Your 
beginning programs will be qui te small , and easy to 
hand assemble; what 's more, you'll get a better 
feel for how the machine works by doing it a ll 
yourself. Later, as your programs stan to exceed 
thirt y lines of code or so, yo u' ll find that an 
assembler will be a big help . This is especially 
true when yo u want to make changes [Q a pre­
viously written program. Since few of us wri te 
perfect programs every time, the capabili ty of making 
changes easil y is a major advantage that assemblers 
give you . 

The most import ant tool you need for machine 
language program ming is one you 've already got: your 
brain. Remember that each machine language instruc­
tion is simple and logical; a program gets complex 
onl y when yo u put many in st ru ctions together. Be 
prepared to change your style when you go to 
machin e language; a lo t o f thinkin g and planning 
should take place before you write yo ur first line of 
code. 

If bits and logical opera tions are not fam iliar to 

yo u, you 'll need to do so me adva nce brushin g up. 
Learn why yo u ca n store va lucs o nl y from 0 to 255 
in a memory loca tion; ho w a negati ve number is 
reprcsen ted in binary; how to re late binary, hexadeci­
lTla l and dec im al numbers; and how the logical func­
tions (AN D , O R , and EOR) wo rk. There a rc plent y of 
in trodu ctory tex ts aro und to help. © 
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Algebraic Input for the PET

Harvey Dovis

Department of Mathematics

Michigan State University

One of the first experiments that I made when I started

using the PET was to input the character '"Tr" as a

numeric value. Ofcourse it Jailed. Bui the possibility of

inputing general expressions such as 2*~!*A and SQR

(2 + A*B) has always been a dream of mine. The fol

lowing program allows one to do just that.

The heart of the program is the subroutine begin

ning at line 20. After an algebraic expression has been

inputed as XS, line 30 clears the screen and prints a

line such as

X = SIN(A*B+1O

at the top of the display. Lines 35 and 36 print the

command CONT at the beginning of the 4th and 5th

lines on the screen. If after this was done the user

would STOP the program from the keyboard and then

type the sequence [HOME], [RETURN],

[RETURN] the computer would evaluate the expres

sion and then continue the program where it had left

off. (The second CONT is there in case the expression

overflowed onto the second line.)

Many users have noticed that stopping a program

causes the PET to print the contents of the key stroke

buffer onto the screen. See, for example the article

"Dynamic Keyboard" by Mike Louder dated July 7,

1978 and appearing on page 7 of the Pet User's Group

Newsletter volume 0, number 4.

Mr. Louder writes: "The decimal addresses for

the keyboard buffer are 527 through 536. The buffer

counter address is 525.

"If a BASIC program is interrupted with a STOP

or END the keyboard monitor searches the keyboard

buffer and executes any 'ASCII' instruction that may

have been typed in while the program was running."

Mr. Louder goes on to explain how this character

istic of the PET may be used to modify programs and

add a computed GOTO to the user's arsenal of tech

niques. The following technique is similar to his com

puted GOTO except that it causes an expression to be

evaluated and a continue to be executed.

Line 40 sets the buffer counter index at 3 which

tells the computer that there are three characters in the

buffer. Line 45 loads the ASCII values of the com

mands [HOME] ( = 19) and [RETURN] ( = 13) into

the keyboard buffer. When the program is stopped at

line 50 these commands are executed, forcing an

evaluation of the expression at the top of the display

and then the execution of the CONT command. The

computer then continues running and all variables,

including the new value for X are intact. A simple pro

gram is provided at line 100 calling this subroutine so

that the reader may experiment with it.

Finally a word of caution. If the expression has a

syntax error in it, the program must be run from (he

beginning and all variables will be lost.

As a postcript I would like to post the following

questions:

1. Can the above process be done without the

disconcerting writing to the screen, possi

bly by momentarily convincing the PET

that the screen is somewhere else?

2. As mentioned above, programs can be

dynamically updated. Can they be up

dated in such a way as to leave the vari-

blcs undisturbed? This would be quite use

ful in programs that work on functions

such as plotters and integrators.

PROGRAM LISTING

10

20

21

25

30

35

36

40

45

50

60

61

65

1OO

110

120

125

130

131

132

133

135

136

137

138

139

140

141

142

150

155

156

160

165

170

190

Q$=CHR$(34):GOTO1OO

PRINT"[CLR][DN][DN][DN]M;

PRINT"X MAY BE ANY EXPRESSION"

INPUT"[HM]X=";X$

PRINT"[CLR]X=";X$

PRINT"[HM][DN][DN][DN]CONT"

PRINT"CONT"

POKE525, 3

POKE527, 19-.POKE528, 13:POKE529, 13

STOP:RETURN

PRINT"[CLR][DN][DN][DN]";

PRINT"AjB AND C MUST BE NUMBERS"

INPUT"[HM] A, B,C="; A, B, C: RETURN

REM SAMPLE MAIN PROGRAM

GOSUB6O:GOSUB2O

PRINT"[CLR]"

IF X =";X*:PRINT

AND A =";A

B = ";B

C =";C:PRINT

THEN X =";X:PRINT

TYPE ";Q$;"N";Q$;

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT'TOF NEW VALUES OF &,B,C"

PRINT" "',Q$; nX";Q?;

PRINT'TOR A NEW EXPRESSION"

PRINT" ";Q$;"B";Q£;

PRINT'TOR BOTH"
PRINT" ";Q<t; "E";Q$;

PRINT"T0 END THE PROGRAM"

GET A$:IF A*=""G0T0l50

IF A$<>"N"G0T0l60

GOSUB6O:GOSUB3O:GOTO12O

IF A.t = "X"THENGOSUB2O:GOTOl2O

IF A$="B"THENG0T0l00

IF A$="E"THEN END

G0T0120
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Algebraic Input for the PET 
HONey Davis 
Deportment of Mathematics 
Michigan State Universi ty 
One of th e first experim ent s th at I made when I sta n ed 
us in g the PET wa s (Q inp ut lhe characte r ' ''Tl' " as a 
numeri c value. Of course it fail ed. But the poss ibilit y of 
inputing general expressions such as 2*'!T* A a nd SQR 
(2 + A' B) has always been a dream of min e. The fol­
lowin g program allows one to do just thal. 

The hea n o f th e program is th e subroutine begin­
ning at line 20. Aft er an algeb raic exp ress ion has been 
inputed as XS , line 30 clears the screen a nd prim s a 
line such as 

X ~ SIN(A' B +7l') 

at the top of the displa y. Lines 35 and 36 print th e 
command CaNT a t th e beginning of the 4t h and 5th 
lines on lhe screen. If after th is was done th e use r 
would STOP the program from the keyboa rd and th en 
type th e sequen ce [HOM E], [RETURN], 
[RET U R N] the co mputer wou ld evaluat e th e expres­
sion and th en continue the progra m where it had le ft 
off. (The second CaNT is th ere in case the expression 
overnowed onto th e second line.) 

Man y users have no ti ced th a l slOpping a program 
causes the PET lO prill( th e contents of' th e key stroke 
bufTe r o n to the sc reen . See , fo r example th e art icle 
" Dynamic Keyboard" by Mike Louder dated Jul y 7, 
1978 a nd appearing on page 7 of the Pet User 's Group 
Newslc tt c r volume 0, number 4. 

Mr. Louder writes: " The decim al add resses for 
the keyboa rd buffer are 527 through 536. The buffer 
counte r address is 525. 

" If a BASIC program is inte rnlpted wi th a STOP 
or EN D the keyboa rd monitor sea rches th e keyboard 
buffe r and execut es a ny' ASC I I' in stru ctio n that may 
have bee n ty ped in whi le th e prog ram was running. " 

Ntr. Lo uder goes o n to expl a in how thi s character­
istic of the PET ma y be used to mod ify programs and 
add a computed GOTO to the user 's a rse nal of tech­
niqu es. The follow in g technique is s imilar to his com ­
puted GOTO exce pt that it ca uses an ex pression to be 
evaluated and a cOlHinue to be executed. 

L in e 40 sets the buffer co unt e r index at 3 w hi ch 
tel ls the co mpu ter th at the re a re three characte rs in th e 
buffer. Line 45 loads th e ASC II va lues of the co m­
mands IH OME] ( ~ 1 9) a nd [RETURN ] ( ~ 13) into 
the keyboa rd buffer. \-Vh en th e program is stopped at 
lin e 50 these com ma nds are execut ed , forc in g an 
evalu at io n o f the ex press io n a t th e to p o f the displa y 
and the n th e execu tion of th e CONT command. The 
com put e r then co ntinu es runn in g a nd a ll va riables, 
includin g the new va lu e for X a re intact. A simple pro-

gram is pro\"ided at line 100 callin g thi s subro utin e so 
th at th e readcr ma y expe riment w ith it. 

F in ally a word o f ca ution. If the expression has a 
syntax error in it , the program mu st be run fro m the 
beginnin g a nd a ll va ria bl es will be lo st. 

As a postcrip t I wou ld li ke to post th e fo llowing 
question s: 

1. Can the above process be done wit ho ut the 
di sconcerting writing to th e sc ree n , possi ­
b ly by m o m ent a ril y co nv inc ing the PET 
that the scree n is so mcwhe re el se? 

2. As m e ntio ned above, program s can be 
dynamicall y upda ted. Can they be up­
dated in such a way as to leave the va ri ­
b les un disturbed ? Thi s would be quit e use­
ful in prog ra m s that work o n runct io n ~ 

such as pl o tt e rs a nd integralc rs. 

PROGRAM LISTING 

10 Q$;CHR$(34):GOT0100 
20 PRINT " [ CLR J[ ON J[ ON J[ ON] " ; 
21 
25 
30 
35 
36 
40 
45 
50 
60 
6 1 
65 

100 
110 
1 20 
125 
130 
131 
132 
133 
135 
136 
137 
138 
139 
1 40 
14 1 
142 
150 
155 
1 5 6 
160 
16 5 
170 
190 

PRINT "X MAY BE ANY EXPRESSION " 
I NPUT" [ HM ] X;" ; X$ 
PRI NT" [ CLR ] X;" ; X$ 
PRINT" [ HM ] [ DN] [ ON ] [ ON ] CONT" 
PRI NT "CONT" 
POKE525,3 
POKE527,19:POKE528,1 3 :POKE529, 1 3 
STOP : RETURN 
PRINT" [ CLR ] [ ON J[ ON] [ ON ] "; 
PRINT "A,B ANO C MUST BE NUMBERS " 
I NPUT" [ HM ] A, B, C;" ; A, B, C : RETURN 
REM SAMPLE MAIN PROGRAM 
GOSUB60 : GO SUB20 
PRINT " [ CLR ] " 
PRINT"IF X ; "; X$ :PRI NT 
PRI NT II AND A = " ;A 
PRINT" B =lIiB 
PRINT" C ;" ;C:PRI NT 
PRINT " THEN X ;"; X: PRINT 
PRINT"TYPE II i Q$ ; "N" ; Q$ i 

PRINT"FOF NEW VALUES OF A, B,C " 
PRINT" " i Q~ ; "X" i Q~ i 

PRI NT"FOR A NEW EXPRE SSI ON" 
PRINT " lIi Q$ ; "B";Q~; 
PRINT "FOR BOTH " 
PRIN T Il II; Q$;"E";Q$; 
PRINT "TO END THE PROGRAM" 
GET A$ :IF A$;""GOT0150 
IF A$O" N"GOT01 60 
GOSUB60:GOSUB30 :GOT0120 
IF A:i; ;"X "THENGOSUB20:GOT01 20 
I F A$; "B "THENGOT0100 
IF A$;" E"THEN END 
GOT0120 
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UA I #% stra e
]868 Grade Ave.

Ft. Myers, Fla339Ol

Having written and used many programs that use data

files, I know the value of having backup tapes in
case of an accident.

Here is a program I wrote to solve my problem,

and maybe it will help others in their line of program

running save time and trouble.

It is a data tape copier for the 'PET' computer

that will copy any 'PET" data file or data tape so you

will have a backup data copy.

20 REM BY

30 REM RON STRALEY

40 REM 1868 GRACE AVE.

50 REM FT.MYERS,FLA.33901
6 0 REM

100 PRINT"fiTHIE IS A DATA TAPE COPY -i
-.PROGRAM. "

110 PRINT:PRINT"IT WILL COPY UP TO 450 -.
-.STRINGS. ":PRINT

120 PRINT "TO CHANGE, REDIMINSION'D?'IN -.

-.LINE 170":PRINT:PRINT"AND'MIIN -.

PRINT:PRINT:PRINT"****INSERT DATA
-.TAPE TO BE COPIED****"

:

REM**READ IN DATA TAPE***

:

CLR

DIMD$(450)

T=128:F=64

M=450

PRINT:PRINT:PRINT"DOES DATA TAPE

-.HAVE FILE NAME?(Y OR N) "

GETA2$:IFA2$=""GOTO220

IFA2$="Y"GOTO260

IFA2$="N"GOTO280
GOTO210

PRINT:INPUT"DATA TAPE FILE NAME?";

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

310

320

330

340 PRINT"fi WORKING"
350 IFA<MTHEN300

360 :

370

380

390

400

410

420

430

440

450

46 0

470

480

490

500

510

520

530

540

OPENl,l,0,Al$

OPEN1,1,0

A=0:PRINT"R"

INPUT#1,D$(A)

IF(ST=T)ORST=FTHEN370

A=A+1

D$(A)=A$

REM*END OF FILE (64) OR TAPE (128)*
CLOSEl

:

REM**WRITE NEW DATA TAPE**

:

PRINT"fiREMOVE TAPE TO BE COPIED."
PRINT:PRINT"NOW INSERT CASSETTE TO

-■COPY TO IN DRIVEtl"

PRINT:PRINT"PRESS ANY KEY"

GETB$:IFB5=""GOTO450

IFA2$="Y"GOTO480

IFA2S="N"GOTO490
OPEN1,1,1,A1$:GOTO500

OPEN1,1,1

IFA=0THEN570

FORI=1TOA

A1S=DS(I)
:

GOSUB830:REM**WRITE ROUTINE**

It has provisions in it to input a file name if your

tape has one or else just copy a plain data file or

tape.

The program has full prompts on the screen.

There is also a routine to lei you look at what is

written on your new data tape. It can display all of

your data on the screen. This is an operator selected

routine.

Line 100 is start of data tape to copy load routine.

Line 430 is start of new data tape write routine.

Line 630 is start of read and display of new

data tape routine.

Line 960 is cassette advance routine for space

between blocks.

550 :

560 NEXTI

570 CLOSEl

580 PRINT"fiDATA TAPE NOW COPIED"
590 :

600 REM*READ NEW DATA TAPE TO VERIFY*
610 :

620 CLR:PRINT

630 PRINT"DO YOU WISH TO READ AND -.

-•DISPLAY NEW DATA";: PRINT

640 PRINT"TAPE? (Y OR N)"

650 GETBS:IFB$=""GOTO650

660 IFB$="N"GOTO1020

670 IFB$O"Y"GOTO600

680 PRINT"RREWIND TAPE,THEN PRESS ANY -.
-.KEY"

690 GETB$:IFB$=""GOTO690

700 DIMD$(450):T=128:P=64
710 OPEN1,1,0

720 A=0

730 INPUT#1,A$

740 PRINTA$:FORJ=1TO150:NEXTJ

750 IF(ST=T)ORST=FTHEN780

760 A=A+1

770 GOTO730

780 CLOSEl

790 PRINT"THATS ALL THE DATA I CAN -.

-.FIND."

800 PRINT:PRINT"PRESS ANY KEY TO COPY -^

-.NEXT FILE OR DATA TAPE"

810 GETA$:IFA$=""GOTO810

820 GOTO100

830 REM**WRITE ROUTINE**

840 :

850 T1=TI:IFLEN(A1$)<190THEN900

860 PRINT#1,LEFT$(A1$,189) ;
870 IFTI-T1>120THENGOSUB940

880 T1 =TI:PRINT#1,RIGHTS(Al$,LEN(Al$)-18
-9)

890 GOTO910

900 PRINTS!,Al$

910 IFTI-T1M20THENGOSUB940
920 RETURN

930 :

940 REM**CASSETTE ADVANCE**
950 :

960 POKE59411,53:T1=TI

970 IFTI-TK6THEN970

980 POKE59411,61:RETURN
990 :

1000 REM** ANY MORE COPIES?" **
1010 :

1020 PRINT:PRINT"fiDOYOU WISH TO COPY -.
-.ANY MORE DATA FILES"

1030 PRINT:PRINT"OR DATA TAPES? (Y OR -i

1040 GETB$:IFB$=""GOTO1040
105 0 IFB$="Y"GOTO10 0
1060 IFB$O"N"GOTO1020 ~
1070 END ©
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PET DATA Ron Straley 

COPIER 1868 Grode Ave 
Ft. Myers, Fla33901 

Having wri tten and used man y programs that use data 
fil es, I know the value of hav ing backup tapes in 
case of an accident. 

Here is a program I wrote to solve my problem, 
and maybe it will help others in their line of program 
run nin g save time and tro uble. 

It is a data tape copier for [he' PET' com purer 
that will copy any ' PET' data file or data tape so you 
will have a backup data copy. 

20 REf! 
30 REfl 
40 REfl 
50 REr-t 
60 REf! 

BY 
RON STRALEY 

1868 GRACE AVE . 
FT . MYERS ,FLA. 33901 

100 PRINT " fiTHIS IS A DATA TAPE COpy , 
-.PROGRAH . " 

110 PRINT , PRINT"IT HILL COPY UP TO 450 , 
-.STRINGS ." : PRINT 

120 PRINT "TO CHANGE , REDIHINSION ' DS ' IN , 
-.LINE 170 ": PRI NT : PRINT"AND ' M' IN -. 
,LINE19 0 . 

130 PRINT , PRINT , PRINT "****I NSERT DATA, 
-.TAPE TO BE COPIED **** " 

140 
150 RE M**READ IN DATA TAPE ** * 
160 
17 0 CLR 
1 80DHID S(450) 
190 T=l28 , F=64 
200 M=4 50 
210 PRINT , PR I NT ,PRI NT "DOES DATA TAPE, 

,HAVE FI LE NAt·IE? ( Y OR N)" 
220 GETA2S , IFA2S=" "GOT0220 
230 IFA2S= "Y"GOT0260 
240 IFA2S= "N"GOT0280 
250 GOT02 10 
26 0 PRINT,INPUT " DATA TAPE FILE NN-IE? "; 

,AlS 
270 OPENl , l , O, AlS 
280 OPENl , l , O 
290 A=O,PRINT " fi " 
300 INPUTll , DS(A ) 
31 0 IF(ST=T)ORST=FTHEN370 
320 A=A+l 
330 OS (A) =AS 
340 PRINT " fi WORKING" 
350 IFA<flTHEN300 
360 
370 REf!*END OF FILE (6 4 ) OR TAPE ( 128 ) * 
380 CLOSE I 
3 90 
400 REH**~'lRITE NE\'l DATA TAPE** 
41 0 
42 0 PRINT "fiREHOVE TAPE TO BE COPIED ." 
4 30 PRINT , PR I NT "N01' INSERT CASSETTE TO , 

,COPY TO IN DRIVEIl " 
440 PRINT ,PRINT " PRESS ANY KEY" 
450 GETBS ,IFBS= " "GOT0450 
460 IFA2S="y"GOT0480 
470 IFA2S= " N"GOT0490 
480 OPENl , 1 , 1,Al S, GOT0500 
490 OPENl,l , l 
500 IFA=0THEN570 
5 10 FORI=lTOA 
52 0 AlS =DSII) 
530 
540 GOSUB830 , REfI**,IRITE ROUTINE** 

It has prov isions in it to in put a fi le name if your 
tape has o ne or else j ust copy a pla in data fi le or 
tape. 

T he program has full p rompts on the screen. 
There is also a routine to let you look at wh at is 
written o n your new da ta tape. It can display a ll of 
your data on th e scree n. T his is an operalOr selected 
rour ine . 

550 

Line 100 is start of da ta tape to copy load routine. 
Line 430 is sta n of new data (ape write ro utine. 
Line 630 is start of rcad and display of new 
data tape rour in e. 
Line 960 is cassette advance ro urine for space 
bel ween blocks. 

560 NEXTI 
570 CLOSEI 
580 PRINT "fiDATA TAPE NOt; COPIED " 
590 
600 REB*READ NEt; DATA TAPE TO VERIFY * 
610 
620 CLR , PRINT 
630 PRINT "DO YOU ,IISH TO READ AND, 

, DISPLAY NEt'l DATA " ; , PR I NT 
640 PRINT "TAPE? (Y OR N) " 
650 GETBS , IFB S= " "GOT0650 
660 IFBS= " N"GOT01020 
670 IFBS <> " Y"GOT0600 
680 PRINT "fi REt'iIND TAPE,THEN PRESS ANY , 

-.K EY " 
69 0 GETBS,IFBS=""GOT0690 
700 DINDS(450 ) , T= 1 28 , F=64 
710 OPE Nl , 1 , 0 
720 A=O 
730 HIPUT Il , AS 
740 PRINTAS , FORJ= l T0150 , NE XTJ 
750 IF(ST=T )ORST=FTHEN7 80 
760 A=A+l 
770 GOT073 0 
780 CLOSE 1 
790 PRINT "THATS ALL THE DATA I CAN , 

-.FIND . " 
8 00 PR I NT , PRINT " PRESS AN Y KEY TO COpy, 

, NEXT FILE OR DATA TAPE" 
810 GETAS , IFAS= " "GOT0810 
8 20 GOTOI00 
830 REM**\-lRITE ROUTINE ** 
8 40 
850 Tl =TI ,IFLEN(AlS) <1 90THEN900 
860 PRINTIl , LEFTS(AlS,189); 
870 I FTI - Tl >12 0THENGOSUB9 40 
880 Tl=TI , PRINT!1 , RIGHTS(AlS , LEN(AlS) -1 8 

,9 ) 
890 GOT09 10 
900 PRINTil , AI S 
91 0 IFTI - Tl >120THENGOSUB940 
920 RETURN 
930 
940 REH**CASSETTE ADVANCE** 
950 
960 POKE59 411 , 53,Tl=TI 
970 IFTI-Tl <6 THEN970 
980 POKE59411 , 61 , RETURN 
990 
1000 REM** ANY MORE COPIES?" ** 
1010 
1020 PRINT,PRINT " fiDOYOU WISH TO COPY, 

,ANY flORE DATA FILES " 
1030 PRINT , PRINT"OR DATA TAPES? (Y OR , 

-.N) " 
1040 GETBS , IFBS=" "GOT01040 
1 050 IFBS =" y "GOTOIOO 
1060 IFBS <> " N"GOTOI020 
1070 END 



LOOK at all the MICRO-ED

programs for

PET!

the

A Major Drill and Practice

SPELLING SERIES

To Supplement Regular Classroom

Instruction

Five levels—A, B, C, D, E—cover

grades 2 through 6. Complete set

consists of 35 tapes with a total of

180 lessons. Each level has seven

tapes containing thirty-six lessons.

LEVEL A
7 tapes, 36 lessons, grade 2. . $49.95

LEVEL B

7 tapes, 36 lessons, grade 3. . $49.95

LEVEL C

7 tapes, 36 lessons, grade 4. . $49.95

LEVEL D

7 tapes, 36 lessons, grade 5.. $49.95

LEVEL E
7 tapes, 36 lessons, grade 6.. $49.95

ENTIRE SPELLING SERIES

$225.00

A SAVINGS OF $24.00.

WORD DEMONS

2 tapes-$14.95

Tape one: There-Their-They're. Tape

two: To-Too-Two

USAGE BONERS

15 tapes-$99.OO

This drill and practice series focuses

on common mistakes in usage, such

as agreement between subject

and verb, double negatives, etc,

ANY INDIVIDUAL TAPE CAN BE
PURCHASED FOR $7.95.

PET is Ihe registered trademark of Commodore BuS'

ness Machines Santa Clara California

MICRO-ED's

main author is

Thorwald Esbensen

named in 1980 as

one of North

America's top school

executives by

Executive Educator

Magazine.

"I have seen

programs by Mr.

Esbensen, and he

does a wonderful

job of making them

both instructional and

interesting for children."

-Len Lindsay,

Microcomputer

Author

SEND FOR FREE BROCHURES FROM

MICRO-ED

INC.
P.O. Box 24156

Minneapolis, MN 55424

MICRO-DOZEN ONE

• COUNT 'EM (Kindergarten and 1st

grade) The learner counts from one to

ten steam locomotives on the com

puter screen.

• Story Problems in Addition and
Subtraction (Elementary) An assort

ment of story problems in addition and

subtraction, many of which involve
lords and knights and a great castle.

• What Number is Missing? (Kin

dergarten, 1st grade) Digits from one

to nine appear in sequence. But one

digit is always missing. Which one?

• Tachistoscope (Elementary) Groups

of words are flashed on the screen.

The student must reproduce them

correctly at the computer keyboard.

• Identifying Complete Sentences

(Elementary) Groups of words are

presented on the screen. Which ones

are complete sentences?

• Lines and Spaces of the Treble

Clef (Elementary and up) Using whole

notes with sound, the computer teach

es the student the names of the lines

and spaces that make up the treble

clef

• Matching Capital Letters (Pre

school and kindergarten) Large capital

letters appear on the screen. What

letters on the computer keyboard

match them?

• Which Letter Comes Next? (Pri

mary) A large capital letter appears on

the screen. What letter comes next in

alphabetical order?

• Haiku (Elementary and up) The com

puter writes poetry which it revises,

line by line, upon request, This pro
gram can be used to help students

write creatively.

• Trail West (Elementary) A journey
to the goldfields of the Olc West.

• Direction and Distance (Elemen
tary) A game to teach the directions of
North, Northeast. Southwest, etc.

• Math Bid (Elementary) An achieve

ment motivation game, involving prac

tice in addition, subtraction, multipli

cation, and division.

12 TAPES—S84.00

LOOK at all the MICRO-ED 
programs for the 

PET!® 
A Major Drill and Practice 

SPELLING SERIES 
To Supplement Regular Classroom 

Instruction 

Five leve ls-A. B. C. D. E-cover 
grades 2 through 6 . Complete set 
consists of 35 tapes with a total of 
1 80 lessons. Each level has seven 
tapes containing thirty-six lessons. 

LEVEL A 
7 tapes , 36 lessons, grade 2. _ S49.95 

LEVEL B 
7 tapes, 36 lessons , grade 3 . . S49.95 

LEVEL C 
7 tapes , 36 lessons , grade 4 __ 549_95 

LEVEL 0 
7 tapes , 36 lessons, grade 5 . . $49 .95 

LEVEL E 
7 tapes, 36 lessons, grade 6 .. $49.95 

ENTIRE SPELLING SERIES 
5225.00 

A SAVINGS OF $24.00. 

WORD DEMONS 
2 tapes-$14.95 
Tope one: There-Their-They're. Tope 
two: To-Tao-Two 

USAGE BONERS 
15 tapes-$99.00 
This drill and practice series focuses 
on common mistakes in usage. such 
as agreement between subject 
and verb. double negatives. etc. 

ANY INDIVIDUAL TAPE CAN BE 
PURCHASED FOR 57.95. 

PET IS me reg stered traoemar-< of Commodore Bus· 
ness Machines Santa Clara Calo l ornla 

MICRO-EO's 
main author is 

Thorwald Esbensen 
named in 1980 as 

one of North 
America's top school 

executives by 
Executive Educator 

Magazine. 

"I have seen 
programs by Mr. 

Esbensen, and he 
does a wonderful 

job of making them 
both instructional and 

interesting for children. " 

- Len Lindsay, 
Microcomputer 

Author 

SEND FOR FREE BROCHURES FROM 

MICRO-ED 
INC. 

P.O. Box 24156 
Minneapolis , MN 55424 

MICRO-DOZEN ONE 
• COUNT ' EM (Kindergarten and 1 st 
grade) The learner counts from one to 
ten steam locomotives on the com­
puter screen. 
• Story Problems in Addition and 
Subtraction (Elementary) An assort­
ment of story problems in addition and 
subtraction . many of which involve 
lords and knights and a great castle. 
• What Number is Miss ing? (Kin ­
dergarten. 1 st grade) Digits Irom one 
to nine appear in sequence. But one 
digit is always missing. Which one? 
• Tachistoscope (Elementary) Groups 
of words are flashed on the screen . 
The student must reproduce them 
corre ctly at the computer keyboard . 
• Identifying Complete Sentences 
(Elementary) Groups of words are 
presented on the screen. Which ones 
are complete sentences? 
• Lines and Spaces of the Treble 
Clef (Elemen tary and up) Using whole 
notes with sound. the computer teach­
es the student the names of the lines 
and spaces that make up the treble 
clef . 
o Matching Capital Letters (Pre· 
school and kindergarten) Large capital 
leiters appea, on the screen. What 
leiters on the computer keyboard 
match them? 
o Which Letter Comes Next? (Pri­
mary) A large capital leiter appears on 
the screen. What leite r comes next in 
alphabetical order? 
• Haiku (Elementary and up) The com­
puter writes poetry wh ich it revises . 
line by line. upon request. Th is pro­
gram can be used to help students 
write creat ively. 
o Trail West (Elementary) A I'ourney 
to the gold fields of the Old Wes . 
o Direction and Distance (Elemen­
tary) A game to teach the directions of 
North. Northeast . Southwest . etc . 
• Math Bid (Elementary) An achieve­
ment motivation game. involving prac­
tice in addition . subtraction. multipli­
cation . and division. 

12 TAPES-S84.00 



A

rt\\>sALL NEW from MICRO-ED!

x MICRO-DOZEN TWO
AGREEMENT OF SUBJECT AND VERB

(Elementary and up)

Problems consist of sentences with missing

verbs. Two verb choices (singular and plural)

are provided for each problem. The learner types

the correct form of the verb.

RUN-ON SENTENCES (Elementary)

Each problem consists of a group of words that

should be divided into two sentences. Using the

space bar, the learner moves an arrow across the

screen and places it after the word that should

end the first sentence.

MAKE A SENTENCE (First Grade)

Some scrambled words appear on the screen.

The learner must use some of these words (but

only these words) to type a complete sentence.

MORE WORD DEMONS: ITS-IT'S-YOUR-

YOU'RE (Elementary and up)

Each lesson consists of twenty problems There

are sentences with blanks to be filled by the ap

propriate homonyms. At the end of the lesson,

the learner's performance is summarized. Among

other things, this summary lists the specific homo

nyms that may have given the learner trouble

during the lesson.

HIGHER, SAME, LOWER (Elementary Music)

Each lesson consists of ten problems in which

two notes are played. !s the second note higher

than, lower than, or the same as the first note?

Each pair of notes is randomly selected from a

bank of sixty-seven pairs.

MATCHING RHYTHMS (Elementary Music)

The computer randomly selects one of ten rhy

thmic patterns and plays this as it displays match

ing quarter notes and eighth notes on the screen.

The learner attempts to match the rhythm by

pressing the space bar.

TARGET MATH (Elementary)

The learner selects problems in addition, sub

traction, multiplication, or division at a difficulty

level of his. her choice. A target area appears at

the bottom of the screen, along with a math prob

lem. When the learner types an answer, a plane

flies over and a parachute jumper floats down over

the landing strip. If the jumper hits the target

area, the next problem is presented

WORKING WITH BASIC MULTIPLICATION

FACTS (Elementary)

Each lesson consists of fifteen problems. If the

learner wishes, he she may practice multiplying

by a certain number Problems are posed at ran

dom and are not repeated unless they are missed.

WORKING WITH BASIC ADDITION

FACTS (Primary Grades)

Each lesson consists of fifteen problems. If the

learner wishes, he 'she may practice adding only

a certain number. Problems are posed at random

and are not repeated unless they are missed.

ADDING OR SUBTRACTING TWO-AND-

THREE-PLACE NUMBERS IN COLUMNS

(Elementary)

This program presents addition or subtraction

problems using two-and-three-place numbers in

columns. The learner works with each problem

beginning with the units column on the right, (as

would be done with paper and pencil} and moving

left as guided by an arrow displayed under the

appropriate column.

SUBTRACTING WITH OBJECTS

(Primary Grades)

Each lesson presents ten randomly generated

subtraction problems with numbers from one to

ten being subtracted from each other. Small

arrows and diamond shapes represent this opera

tion.

ADDING WITH OBJECTS (Primary Grades)

Each lesson presents ten randomly generated

addition problems with sums up to twenty. Small

diamond shapes representing the numbers to be

added appear on the screen.

All 12 Tapes for $84.00

AVAILABLE this SUMMER

• Synonym Series

• Punctuation Series

Reading Racer Series

Vocabulary Series

Details concerning these new series available upon request.

We welcome suggestions for educational programs.

, 
~\uS'ALL NEW from MICRO-ED! 

MICRO-DOZEN TWO 
• AGREEMENT OF SUBJECT AND VERB 

(Elementary and up) 
Problems consist of sentences with missing 
verbs. Two verb choices (singular and plural) 
are provided for each problem. Th e learner types 
the correct form of the verb. 

• RUN-ON SENTENCES (Elementary) 
Each problem consists of a group of words that 
shou ld be divided into two sentences. Using the 
space bar. the learner moves an arrow across the 
screen and places it after the word that should 
end the fi rst sentence. 

• MAKE A SENTENCE (First Grade) 
Some scrambted words appear on the screen. 
The teamer must use some of these words (but 
onty these words) to type a complete sentence. 

• MORE WORD DEMONS: ITS-IT'S-YOUR­
YOU'RE (Elementary and up) 
Each lesson consists of twenty problems. There 
are sentences wi th blanks to be fi lled by the ap· 
propriate homonyms. At the end of the lesson. 
the learner'S performance is summarized . Among 
other things, this summary lists the specif ic homo· 
nyms that may have given the learner trouble 
during the lesson. 

• HIGHER, SAME, LOWER (Elementary Music) 
Each lesson consists of ten problems in which 
two notes are played. Is the second not'e higher 
than , lower than , or the same as the first note? 
Each pair of notes is randomly selected from a 
bank of sixty·seven pairs. 

• MATCHING RHYTHMS (Elementary Music) 
The computer randomly selects one of ten rhy· 
thm ic patterns and plays this as it displays match· 
ing quarter notes and eighth notes on the screen. 
The learner attempts to match the rhythm by 
pressing the space bar. 

• TARGET MATH (Elementary) 
The learner selects problems in addi tion. sub· 
traction. multiplication. or division at a difficulty 
leve l of his / her choice. A target area appears at 
the bottom of the screen. along with a math prob· 
lem. When the learner types an answer. a plane 
flies over and a parachute jumper floats down over 
the landing strip. If the jumper hits the target 
area. the next problem is presented 

• WORKING WITH BASIC MULTI PLICATION 
FACTS (Elementary) 
Each lesson consists of fifteen problems. If the 
learner wishes. he / she may practice multiplying 
by a certain number. Problems are posed at ran· 
dom and are not repeated unless they are missed. 

• WORKING WITH BASIC ADDITION 
FACTS (Primary Grades) 
Each lesson consists of fifteen problems. If the 
learner wishes. he/ she may practice adding only 
a certain number. Problems are posed at random 
and are not repeated unless they are missed. 

• ADDING OR SUBTRACTING TWO-AND­
THREE-PLACE NUMBERS IN COLUMNS 
(Elementary) 
This program presents addit ion or subtraction 
problems using two·and·three·place numbers in 
columns. The learner works with each problem 
beginn ing with the un its column on the right . (as 
would be done with paper and pencil) and moving 
left as guided by an arrow displayed under the 
appropriate column. 

• SUBTRACTING WITH OBJECTS 
(Primary Grades) 
Each lesson presents ten randomly generated 
subtraction problems with numbers from one to 
ten being subtracted from each other. Small 
arrows and diamond shapes represent this opera· 
tion. 

• ADDING WITH OBJECTS (Primary Grades) 
Each lesson presents ten randomly generated 
addition problems with sums up to twenty. Small 
diamond shapes represent ing the numbers to be 
added appear on the screen. 

AII12 Tapes for $84,00 

AVAILABLE this SUMMER 
• Synonym Series • Reading Racer Series 
• Punctuation Series • Vocabulary Series 

Details concerning these new series avai lable upon request 
We welcome suggestions for educational programs. 
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PET TWO-WAY RS-232

and PARALLEL

OUTPUT INTERFACE

SADI - The microprocessor based serial and parallel

interface for the Commodore PET. SADI allows you to

connect your PET to parallel and serial printers,

CRT's, modems, acoustic couplers, hard copy termi

nals and other computers. The serial and parallel

ports are independent allowing the PET to communi

cate with both peripheral devices simultaneously or

one at a time. In addition, the RS-232 device can com

municate with the parallel device.

Special Features for the PET interface include:

Conversion to true ASCII both in and out

Cursor controls and function characters

specially printed

Selectable reversal of upper and lower case

PET IEEE connector for daisy chaining

Addressable ■ works with other devices

Special Features for the serial interface include:

Baud rate selectable from 75 to 9600

Half or full duplex

32 character buffer

X-ON, X-OFF automatically sent

Selectable carriage return delay

Special Features for the parallel interface include:

Data strobe ■ either polarity

Device ready - either polarity

Centronics compatible

Complete with power supply, PET IEEE cable, RS-232

connector, parallel port connector and case. Assembled

and tested.

SADIa(110VAC) $295

SADle (230VAC) $325

CONNECTICUT microCOMPUTER, Inc.
150 POCONO ROAD

BHOOKFIELD, CONNECTICUT 08804

TEL 1203) 775-9659 7WX. 710-456-0052

l-:c:jt NUMKJt, [XP1MT10N MTE UD I »«

)IC1P (Cassette) to 52x26 display Detailed slep-bv-

ons lor doubling ihe C!P speed and display

OHIO SCIENTIFIC EXPANSION INFORMATION

Conversion

siep ins!rue

Order Bully

Conversion

but include

Order Bullr

n ] 105 $12.00

of C1P (Minifloppy) io 52x26 display Same as above
display driver lor disk operating system.

in 1105MF S20.00

Conversion of CjMP or O-BPlo 8 in. or 5-1M in floppy. Instruc

tions and schematics for converting cassette-based units mlo

flopp> systems

Ordei Bulletin 11O6F $20.00

OHIO SCIENTIFIC EXPANSION ACCESSORIES

We have Ohio S< renlifK boards, cables, schema!ics, and docu

mentation Hard-io-find items

Most Bare Boards $39.00

-130 Super IO Board (Bare) $69.00

Data Separalor (or MPI Minifloppy S25.OO

470 Universal Disk and Real-Time

Clock Board (TeSled) $295.00

Dual Mini-Flopy Breakoul Cable $34.50

CP1 Io S--1-IE Bus Converts $39.95

Ohio Scientific Price Lisl FREE

TRS-80 DISK EXPANSION

New do-it-yourself TR5-B0 expansion board has floppy con

trollers, quiet 12K RAM. serial RS-232, parallel printer ports, ac

tive termination Super documentation Software compatible, by

LNW Research

Bare Board and Manual M9.95

Manual Only S 6.9S

New Book "TRS-80 Disk and Other Mysteries" by I)G Computer

Services Essential reference manual (oi TRS-801

130 pages $22.50

Silver Spur

ELECTRONIC COMMUNICATIONS CO.

USA:

P.O. Box 365

Chino, CA 91710

Tel.: (714) 627-9366

ELPACK
Components and Kits for Eledronks and Science

EIPACK "STAR WARS'1 SOUND EFFECTS BOARD

A universal circuit board lhal useilhp T15N76477 Sound Effects

GeneralOi IC Birds, dogs, space sounds, etc

Bare Board and Manual J B.95

Kit and Manual S24.95

Manual Only $ 1-00

ELCO.MP Book "Complex Sound Generation Using TISN76477."

by Tcnas Instrument $6-95

EEPACK PRINTER CONTROLLER BOARD

A universal circuit board lhal uses the CY-48U Printer Controller

IC to drive most ■!() and 80-column printer mechanisms' In

cludes power supply RS-212 input.

Bare Board and Manual $69.50

Manual Only $ 5.95

EEPACK S-BAND TV CONVERTER BOARD

Allows reception of microwave IV on ordinary IV sets Comes

with anlenna construe lion plans

Bare Board and Manual $21.00

Manual Only S 3.95

ELPACK VHF.UHF AMPLIFIER BOARD

This board uses the popular "CA" package wideband hybrid

amplifiers, including such TRW types as CA280O through

CA2flflt), and others Large choice of modules to 1000 MHz and 2

wails

Hare Board anri Data $10.95

Data Only $ 1.00

ELPACK MPI DATA SEPARATOR BOARD

Required for OSI minifloppy systems, this data separator plugs

into MPI 51.52 drives to provide read data and rrad clock on

separate lines. Improves inner track disk performance

Bare Board and Data S 6-95

Assembled Board and Dala $23.00

Europe Distributor:

(Request DM-Preis, Order Form)

HOFACKER VERLAG

Tegernseerstr. 18

D-8150 Holzkirchen'Obb.

Tel.: 08024/7331

ELCOMP
Publications

Order No.

ISO

151

152

15J

1S4

15b

Price Title

$1100 Care and feeding of Ihe Com

modore 1'El

$ 9.95 8K Microsoft BASIC Reference

.Manual

S 9.95 Expansion Handbook for 6502 and

6802 (S-44 Card Manual)

S14 90 Microcomputer Application \utcs

S 6 45 Complex Sound Generation

S14.90 Small Busmess Programs

REDYSOFT
Software and Firmware for Popular Computers

",MON|ANA/1 CBM Monitor ROM" — A well docu

mented, powerful new monitor ROM that any Com

modore CBM user can plug into i>ni? of the free ROM

sockets.

Order Number 2001 $98.00

NEW: Our REDYSOFT Cassette Software

Order No. Price Title

i47S $49.00 Assembler for CBM

3999 SJ4.50 BASIC with I/O for TRS-80

8094 S 1.10 Blank Cassette (Quantity 1)

8095 S 7.99 Blank Cassettes (Quantity 10)

£KWh SfilOO Blank Ca«eltes {Quantity

100)

Available direct from us NOW. Soon at local dealers

Dealers please contact us for starter slock.

Payment COD or prepaid

Check, Visa, Mastercharge

POSTPAID in USA

California add 6"i Ian
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PET TWO·WAY RS·232 
and PARALLEL 

OUTPUT INTERFACE 

Special Features for the PET interface inc lude: 
Conversion to true ASCII both in and ou t 
Cursor controls and function characters 
specia l ly pri nted 
Selectable reversal of upper and lower case 
PET IEEE connector lor daisy chaining 
Addressable · works with other devices 

Special Features lor the serial interface include: 
Baud rate selectable from 75 to 9600 
Half or fu l l duplex 
32 character buffer 
X-ON, X·OFF automatically sent 
Selectable carriage relurn delay 

Special Features for the parallel interface incl ude: 
Data strobe· either polarity 
Device ready· either polari ty 
Centronics compatible 

Complete with power supply, PET IEE E cable, RS·232 
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and tested. 

SADI. (11OVAC) $295 
SADie (230VAC) 5325 

SADI - The microprocessor based serial and parallel 
interface for the Commodore PET. SADI allows you to 
connect your PET to parallel and serial printers, 
CRT's, modems. acoustic couplers, hard copy termi ­
nals and other computers. The serial and parallel 
ports are independent allowing the PET to communi­
cate with both peripheral devices simultaneously or 
one at a time. In addition, the RS-232 device can com­
mun icate with the parallel device. 
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Cross-Reference

PETJim Butterfield

One of the handy things about the 2040 disk system

is that it allows you to read programs - or write

them, for that matter - as if they were data files.

The possibilities are endless: you can analyze or

cross-reference programs; renumber them; repack

them into the minimum number of lines, deleting

spaces, comments, etc.; or even create a program-

writing program that is tailor-made for a particu

lar job.

This program does cross-referencing of a Basic

program. It's written in Basic: that means that it

won't run too fast (all those GET statements) but

you can read what it's doing fairly easily.

There are two types of cross-references normally

needed for a Basic program. One is the variable

cross-reference: where do I use B$? The other is

a line number cross-reference: when do I go to line

360? This program does either. An example of both

types is shown - the program in this case did the

cross-references of itself.

Reading a Basic Program as a File.

To read a Basic program, you must open it as a

file, using type P for program. Line 170 of the cross-

reference program does this.

If you read a zero character from the program

(that's CHR$(0), not ASCII zero which has a binary

value of 48), the GET command gives you a small

problem: it will give you a null string instead of

the CHR$(0) you might normally expect. You need

to watch for this condition and correct it where

necessary: you'll see this type of coding in lines

260, 270 and 300.

The first thing to do when you open the file is

to get the first two bytes. These represent the pro

gram start address, and should be CHRS(l) and

CHR$(4) (or a normal Basic program starting at

hexadecimal 0401. (See line 180)'.
Now you're ready to start work on a line of

Basic. The first two bytes are the forward chain.

If they are both zero (null siring) we have reached

the end of the Basic program; otherwise, we don't

need them for this job. (See line 240).

Continuing on the Basic line: the next pair of

bytes represent the line number, coded in binary.

We're likely to need this, so we calculate it as L

(lines 260 to 280) and also create its spring equiva

lent. L$. We take an extra moment to right-justify

the string by putting spaces at the front so that it

will sort into proper numeric order.

From this point on, we are looking at the text of

the Basic line until we reach a zero which Hags

cnd-of-linc. At that time, we go back and grab the

next line.

Detailed syntax analysis.

When digging out variables or line numbers, we

have several jobs to do. As we look through Basic

text, we must find out where the variable or line

number starts. For a variable, that's an alphabetic

character; for a line number, it's the preceding key

word GOTO, GOSUB, THEN or RUN followed by

an ASCII numeric.

Once we've "acquired" the variable or line

number, we must pick up its following characters

and tack them on. For line numbers, it's strictly

numeric digits. For variables, things are more com

plex. Both alphabetic and numeric digits are allowed,

but we should throw away all after the first two, since

GRUMP and GROAN are the same variable (GR)

in PET Basic. We must also pick up a type identi

fier - % for integer variables or S for strings -

if present. Finally, we have to spot the left bracket

that tells us we have an array variable.

To help us do this rather complex job, we con

struct a character type table. Each entry in the

table represents an ASCII character, and classifies

it according to its type. Numeric characters are type

6. If we're looking for variables, alphabetic charac

ters are type 5, identifiers (% and $) are type 7,

and the left bracket is type 8.

To help us in scanning the Basic line, we define

the end-of-line character as type 0; the quotation

mark as type 2; the REM token as type 3; and the

DATA token as type 4.

Every time we get a new character from Basic,

we get its type from table C as variable C9. If

we're looking for a new variable or line number, we

see if it matches C - alphabetic for variables,

numeric for line numbers. Once we find the new item,

we kick C out of range and start searching based

on the value of Cl. This mechanism means that we

can search for a variable starting with an alphabetic,

and then allow the variable to continue with alpha-

betics, numerics or whatever.

To summarize variables in this area: A is the

identity of the character we have obtained from the

Basic program, and C9 is its type. If we're searching,

C is the type we are looking for; otherwise it's

kicked out of range, to -1 or 9. Cl tells us we're

collecting characters and what types we're allowed

to collect. C2 is our variables/line numbers flag;

it tells us what we're looking for. MS is the string

we've assembled.

The routine from 480 to 520 scans ahead to skip

over strings in quotes and DATA and REM state

ments.

Collecting the results.

For each line of (he Basic program we are

analyzing, we collect and sort any items we find,

eliminating duplicates. They are staged in array A$

in lines 320 to 370. If they are line numbers, they

will be left justified so that the sort will be a little

odd - line 100 will come before line 20 since we
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Cross-Reference 
for the PET Jim Butterfield 
One of the handy things about the 2040 disk syste m 
is that it allows you to read programs - o r writ e 
them , for that matter - as if they were data fil es, 

The possibilities are endl ess: you can analyze or 
cross-reference program s; renumber them ; repack 
them into th e minimum number of lin es, deleling 
spaces, comments, elC,; or even create a program­
writin g program that is tailo r-made for a panicu-
lar job. 

This program docs cross- re ferenc in g of a Bas ic 
program , Il 's wriuen in Bas ic: that mea ns that it 
won't run 100 fast (a ll those GET statements) but 
you can read what it's doing fa irl y easil y. 

There are two types of cross-references normall y 
needed for a Basic program, One is the variable 
cross-reference: where do [ use BS? The other is 
a lin e number cross-re ference: when do I go to line 
360? Thi s progra m does either. An example of both 
types is show n - th e program in thi s case did the 
cross- references of itself. 

Reading a Basic Program as a File. 
To read a Basic program , you must o pen it as a 
lile, usin g type P for program. Line 170 of th e cross­
reference program docs this. 

I f yo u read a ze ro character fro m the program 
(that 's CHR$(O) , not ASC II zero which has a binary 
value of 4S), the GET comm and gives you a small 
problem : it will g ive you a null st rin g in stead of 
the C HR$(O) you mi ght norm all y ex pect. You need 
to watch for thi s condition and correct it where 
necessar}': you'll sec this type of coding in lines 
260, 270 and 300. 

The first thing 10 do when you open the fil e is 
to get the first two bytes . These represent the pro­
gra m sta rt add ress, and should be C H R$( I) and 
C HR$(4) for a normal Basic program start ing at 
hcxadecimal 0401. (See line ISO) . 

oW you're ready to stan work on a lin e o f 
Bas ic. The first t\VO bytes are the fonvard chain . 
If they arc both zero (null string) we have reached 
the end of the Basic program; ot herwise, we don't 
need them for this job. (See line 240). 

Continuin g o n th e Basic lin e: th e next pair of 
bytes represent th e line number, coded in binary, 
We' re likely to need thi s, so we calcula te it as L 
(lines 260 to 2S0) and also crea te its spring eq ui va­
lent. LE , vVe lake an ex tra moment to right-ju stify 
the strin g by pUlling spaces at th e front so th at it 
will son int o proper num eric o rder. 

From thi s point on , we are loo kin g at the text of 
the Ba sie lin e until we reach a zero which flags 
end-of-line. At that time , we go back a nd grab th e 
nex t line. 

Detailed syntax analYSis. 
""hen digging o ut variables or line numbers, we 
have several jobs to do. As we look through Basic 
text , we mu st find out where th e variable or lin e 
number starts, For a variable, that's an alphabetic 
character; for a line number, it 's the preceding key· 
word GOTO , GOSUB, THEN or RU followed by 
an ASCII numeric. 

On ce we've "acquired" th e variable or lin e 
num ber, we must pick up its fo llow in g characters 
and lack them on, For lin e numbers, it 's str ictly 
nume ric digits, For va ri ables, things are more com­
plex. Both alphabetic and numeric digi ts are allowed, 
but we shou ld throwaway all after the first two , since 
GRUMP and GROAN arc the sa me va riable (G R) 
in PET Bas ic. We must al so pick up a type identi­
fi er - % for integer vari ables or S fo r st rings -
if present. Finally, we have to Spot the Jeft bracket 
that tells us we have an array variable. 

T o help us do this rather complex job, we con­
st ru ct a character ty pe table. Each entry in the 
table represents an ASC II character, and classifies 
it according to its type, Numeric characters arc type 
6. [f we're looking for variables, alphabet ic charac­
ters a re type 5, identifiers (% and $) arc type 7, 
and the left bracket is type S. 

To hel p us in scannin g the Basic line , we define 
the end-of-line character as type 0; the quotation 
mark as type 2; the REM token as type 3; and the 
DATA token as type 4. 

Eve ry time we get a new character from Basic, 
we get it s type from table C as va riabl e C9. If 
we're looking for a new va ri able o r line number, we 
see if it matches C - alph abetic fo r variables, 
num eric fo r line numbers, Once we find the new item, 
we kick C o ut of range and start sea rching based 
on the value of C 1, Thi s mechanism means that we 
can sea rch for a variabl e startin g with an alph abetic, 
and th en allow the variable to continue with alpha· 
belies, num erics or wh atever. 

~ro summarize variables in thi s area: A is the 
identit y of th e character we have obtained fro m the 
Basic program , and C9 is it s type, If we're searching, 
C is the type we are lookin g for ; otherwise it 's 
kicked out of range, 10 - l o r 9. C I tell s us we ' re 
coll ecting characters and what types we're allowed 
to coll ect. C2 is o ur va riables/lin e numbers fl ag; 
it tells us what we' re looking for . MS is the strin g 
we 've assemblcd. 

The routine from 4S0 10 520 scans ahead 10 skip 
over strin gs in quotcs and DAT A and REM Slat e­
ments, 

Collecting the results. 
For each lin e of th e Bas ic program we are 
anal yz in g, we coll ect and sort any items we find , 
eliminating duplicates. They are staged in array AS 
in lines 320 to 370. If the y are line numbers, they 
will be left just ified so that the so rt will be a little 
odd - line 100 will come before line 20 sin ce we 
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use a siring comparison.

When we're ready to start a new line, we add this

table (o our main results table, array X$, in lines

200 to 220. To save sorting time, we merge these

pre-sorted values into the main table. At this

point, our data has the line number stuck on the

end; this way, we're handling two values within a

single array.

Because the merging of the two tables must

start at the top so that we can make room for

the new items, the items are handled in reverse

alphabetic order. We print this to the screen so that

you can watch things working. At Basic speed, this

program can take quite a while to run; it's nice to

confirm that the computer is doing something during

this period.

Final Output.

We finish the job starting at line 530. It's

mostly a question of breaking the stuck-togethcr

strings apart again and then checking to sec ii we

need to start a new line.

Do your own thing.

The size of array X$ determines how large a

program you can handle. The given value of 500

is about right for 16K machines; on 32K you can

raise it to 1500 or so.

If you're squeezed for space, change array C

to an interger array C%. As you can see from the

cross-reference listing, you'll need to change lines

100,140,150,160, and 310 - see how handy the pro

gram i s .'*

As mentioned before, run lime is slow. A machine

language program - or even a Basic program with

machine language inserts - would speed things up

dramatically.

100 X$(500),C(255)

JIM BUTTERFIELD"

":B$(1)=Q$:

DIM A${15),B$(3)

110 PRINT"CROSS-REF

120 Q$=CHR$(34):S$="

-,B$(3)=CHR$(58)

130 INPUT"VARIABLES OR LINES";Z$:C2=5:

-.IFASC{Z$)=76THENC2=6

140 FORJ=1TO255:C(J)=4:NEXTJ:FORJ=48TO57:

-.C(J)=6:NEXTJ

150 IFC2=5THENFORJ=65TO90:C(J)=5:NEXTJ:

-.FORJ=36TO38:C(J)=7:NEXTJ:C{40)=8

160 C(34)=1:C(143)=2:C(131)=3

170 INPUT"PROGRAM NAME";P$:OPENl,8,3,"0:

-." + P$+",P,R"

180 GET#l,A$,B$:IFASC(B$)O4THENCL0SEl:

-.STOP

190 IFB=0GOTO240

200 PRINTL5;:K=X:FORJ=BTO1STEP-1:PRINT" " ;

^A$(J);:X$=A$(J)+L$

210 IFX$(K)>=X$THENX$(K+J)=X$(K):K=K-1:

--GOTO210

220 X$(K+J)=X$:NEXTJ:X=X+B:PRINT:B=0

230 REM: GET NEXT LINE, TEST END

24 0 GET#1,A$,B$:IFLEN(A$)+LEN(B$)=0GOTO5 30

250 REM GET LINE NUMBER

260 GET#1,A$:L=LEN(A$):IFL=1THENL=ASC(A$)

270 GET#1,A$:A=LEN(A$):IFA=lTHENA=ASC(A$)

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

C=C2:C1=-1:L=A*256+L:L$=STR$(L):

<6THENL$=LEFT$(S$,6-LEN(L$)

REM GET BASIC STUFF

GET#1,A$:A=LEN(A$):IFA=lTHENA=ASC(A$)

C9=C(A):IFC9>C1GOTO380

K=0:IFB=0GOTO360

FORJ=lTOB:IFA$(J)=M$GOTO370

IFAS(J)<M$THEMNEXTJ:K=B:GOTO36 0

FORK=BTOJSTEP-1:A$(K+1)=A$(K):NEXTK

B=B+1:A${K+1)=M$

OC2:C1 =-1:M$=""

IFC2=5GOTO420

IFA=137ORA=138ORA=141ORA=167THENC=6:
-.GOTO470

IFA=44ORA=32GOTO470

IFC9O6THENC=9:GOTO470

IFC9=CTHENC=-1:C1=4

IFO6GOTO470

IFC<0ANDC9>C1ANDC9>6THENC1=C9:GOTO4 6 0

IFC2 = 5THENIFLEN(M$) >2ORO0GOTO47 0
M$=M$+A$

ONC9+1GOTO190,4 80,48 0,4 80:GOTO30 0

B$=B$(C9):C$=""

GET#1,A$:IFA$=""GOTO190

IFA$=B$GOTO300

IFA$=OQ$GOTO490

A$=B$:B$=C$:C5=A$:GOTO490
CLOSEl:INPUT"PRINTER";Z$

C=3:Z=6:IFASC(Z?)=89THENC=4:Z=12

OPEN2,C:PRINT#2:PRINT#2,"CROSS -i

-■REFERENCE - PROGRAM ";P$

X$="":FORJ=1TOX:A$=X$(J)

FORK=1TOLEN(A$) :IFMID$(A$,K,1) <>" -.

-."THENNEXTK:STOP

B$=LEFT${A$,K-1):C$=MID$(A$,K+1):

-.IFX$=B$GOTO600

PRINT#2:Y=0:X5=B$:PRINT#2,X$;LEFT$(S$/

-.5-LEN(X$) ) ;

Y=Y+1:IFY<ZGOTO620

Y=1:PRINT#2:PRINT#2,S$;

PRINT#2,LEFT${S$,6-LEN(C$));C$;

NEXTJ:PRINT#2:CLOSE2 ©
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li se a strin g co mpa rison. 
Wh en we' re read y to sta rt a nev\' line, we add this 

table to o ur main result s table, a rray X$, in lines 
200 to 220. To save sorting time, we merge th ese 
pre-sorted values in to the m a in table . At th is 
point , o ur da ta has th e line number stu ck on the 
end ; thi s way, we're handling two valu es within a 
singl e a rray. 

Because th e m ergin g of the two tables mU St 
start at the lOp so that we can make roo m for 
the new it ems, th e items a re handled in reverse 
a lphabe tic o rde r. We print th is to the scree n so that 
yo u ca n wa tch thin gs working . AI Basic speed , thi s 
program can take quit e a while to run ; it 's nice LO 

confirm that th e compuler is doi ng so meth ing durin g 
thi s period. 

Final Output. 
We finish the job stan in g al line 530. It 's 
mostly a qu est io n of breakin g the stuck-together 
stri ngs a part again and th en checkin g to see if' \..,IC 

need to stan a new line . 

Do your own thing. 
The size of array X$ delermines how la rge a 
progra m you can han dle. The given value of 500 
is abou t ri ght for 16K machin es; on 32 K yo u ca n 
ra ise it LO 1500 o r so. 

lf yo u ' re squeezed for space, chan ge array C 
to an intergcr array C % . As you can see from the 
cross-re ference li sting , yo u' ll need to change lin es 
100, 140, 150 , 160, a nd 3 10 - sec how handy 'he pro­
gram is? 

As memi oned before , run lime is slow . A m achine 
language p rogram - or cven a Basic program wit h 
machine language in sert s - wou ld speed thin gs up 
d ram at icall y. 

100 DIM A$(15) ,B $(3) , X$(500) , C(255) 
110 PRINT"CROSS-REF J IM BUTTERFIELD " 
120 Q$=CHR$(34) :S$= " ": B$(l) =Q$: 

,B$(3)=CHR$(58) 
130 INPUT "VARIABLES OR LINES";Z$: C2=5 : 

,IFASC(Z$)=76THENC2=6 
140 FORJ=l T0255:C(J)=4:NEXTJ:FORJ=48T057: 

,C(J)=6:NEXTJ 
150 IFC2 =5THENFORJ=65T090 :C (J)=5:NEXTJ: 

,FORJ=36T038:C(J)=7 : NEXTJ:C(40)=8 
160 C(34)=1:C( 143)=2 : C(131)=3 
170 INPUT " PROGRA~' NABE "; P$ : OPEN1, 8 , 3 ,"0: 

...," +p$+ 11 ,F,R" 
180 GET #1, A$ , B$:IFASC(B$) <> 4THENCLOSE1: 

,STOP 
1 90 IFB=0GOT0240 
200 PRINTL$; : K=X : FORJ =BT01STEP-1:PRINT " " 

,A$(J) ; :X $=A $(J)+L$ 
21 0 IFX$(K» =X$THENX$(K+J)=X$(K) :K=K-1: 

,GOT0210 
220 X$(K+J ) =X$ : NEXTJ:X=X+B : PRINT:B=0 
230 REM: GET NEXT LI NE, TEST END 
240 GET#1 , A$ , B$ : IFLEN( A$)+LEN(B$)=0GOT0530 
250 REB GET LIN E NUMBER 
260 GET#l,A$ : L=LEN(A$) :IFL=lTHENL=ASC(A$) 
270 GET# l, A$ :A=LEN(A$) :IFA=lTHENA=ASC(A$) 

280 C=C2 :C1=-1: L=A*256+L:L$ =STR $ (L) : 
,IFLEN( L$) <6THENL$=LEFT$( S$,6 -LEN(L$) 
,)+L$ 

290 REB GET BASIC STUFF 
300 GET #l , A$:A=L EN(A$) :I FA= lTHENA=ASC(A$) 
310 C9=C(A) :I FC9>C1GOT0380 
320 K=0 :IFB=0GOT0360 
330 FORJ= lTOB:IFA$(J) =M $GOT03 70 
340 IFA$(J) <M$THENNEXTJ : K=B : GOT036 0 
350 FORK=BTOJSTEP-1: A$(K+1)=A$(K) :NEXTK 
360 B=B+1:A$(K+1)=M$ 
370 C=C2 :C1=-1:M $= "" 
380 IFC2=5GOT0420 
390 IFA=1 370RA=1380RA=1 410RA=1 67THENC=6: 

,GOT0470 
400 IFA=440RA=32GOT0470 
410 IFC9 <> 6THENC=9:GOT0470 
420 IFC9=CTHENC=- 1 : C1=4 
430 IFC >6GOT0470 
440 IFC<0ANDC9>C1 ANDC9>6THENC1=C9:GOT0460 
450 IFC2 =5THENIFLEN(M$»20RC>0GOT0470 
460 M$=t1$+A$ 
470 ONC9+1GOT0190 , 480,480,480:GOT0300 
480 B$=B$(C9) :C $= '''' 
490 GET #1, A$:IFA$= "" GOT0190 
500 IFA$ =B $GOT0300 
510 IFA$ = <>Q$GOT0490 
520 A$=B$ : B$=C$ :C $=A$ : GOT0490 
530 CLOSE1 : INPUT"PRINTER";Z$ 
540 C=3 : Z=6:IFASC(ZS) =89THENC=4:Z= 1 2 
550 OPEN2 , C:PRINT#2 : PRINT#2 ," CROSS ' 

,REFERENCE - PROGRAM "; P$ 
560 X$ ="": FORJ=lTOX : A$ =X$(J) 
570 FORK=l TOLEN(A$) :IFBID$(A$,K,l) 0 " , 

," THENNEXTK : STOP 
580 B$=LEFT$(A$,K-1 ) :C$= MID$(A $ ,K+1): 

,IFX$=B $GOT0600 
590 PRINT#2:Y=0 : X$=B$ : PRINT#2 , X$;LEFT$(S$, 

, 5-LEN(X$)) ; 
600 Y=Y+1 :I FY <ZGOT0620 
61 0 Y=1 :PRINT#2 : PRINT#2 , S$; 
620 PRINT#2 , LEFT$(S$ , 6- LEN(C$)) ;C$; 
630 NEXTJ:PRINT#2 : CLOSE 2 © 
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< ATTENTION! ALL PET OWNERS

I Softside Software.

presents
ASSEMBLY SYSTEM II

*
*
*
*
*

Assembly System II is the most affor

dable and most comprehensive mne

monic assembler package available

for your PET personal computer or CBM

professional computer. This package

consists of two programs. The Assembler

is the most sophisticated assembler

available in Basic One program allows

the input, editing, saving, recalling, and

listing of standard MOS machine lan

guage programs. A user proof entry sys

tem makes mistakes almost impossible.

Relative branches are automatically

computed by the program; minimizing

user error. Fast and efficient, this one

program does it all. You do not have to

go through a 3 program process to

compile your code. All coding is assem-
?ooi for 8K PETsStill avail/cue k>r $t5.95

bled directly into memory tor easy test

ing and access via the built-in TIM

monitor. Code can be executed via

both the SYS and USR calls. Operands

are accepted in both decimal and hex

adecimal format. Assembly System II is

compatible with all 6502 programming

manuals and books. The Disassembler

can unload from memory and directly
from tape or disk. A program does not

have to be in memory for a complete

disassembly to screen or printer. Now

you can take a look at those machine
language routines that have been hid

ing from view. Assembly System II is

available for disk or cassette (spec

ify) based Commodore PET/CBM com

puters for an introductory price of

$25.95. (NEEDS AT LEAST 16K)

• AUTOMATICALLY

• COMPUTES BRANCHES

• FASTEST ASSEMBLER

$
*

ANOTHER PET • mos mnemonics J
PROGRAMMING • full disassembly *

BREAKTHROUGH • hex/decimal operand!

305 RIVERSIDE DRIVE, NEW YORK, NEW YORK 10025 *
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~ A'I=tENTION! A 1,1, PET OWNERS ~ 
: * 
£ Softside Software'Nc~ 
£ presents ~ 
: ASSEMBLY SYSTEM II ~ 
iC * ~ Assembly System II is the most af1or- bled directly mto memory lor easy lest- * 
iC dable and most comprehensive mne- ing and access via the built-in TIM "'-
iC monic assembler package available monitor. Code can be executed via ::: 
iC for your PET personal computer or CBM both the SYS and USR calls. Operands * 
: ~~~~:t~~7~oc~r~~~~~ ~~ ~~g~~ ~~e~:\~~~~O~s~~~%~t~~hI~~ * 

is the most sophisticcrted assembler compcrtible with all 6502 programming * 
iC available in Basic One program allows manuals and books. The Disassembler * 
iC the input. editing. saving. recalling. and can unload from memory and directly * 
iC listing of standard MOS machine lan- from tape or disk. A program does not * 
iC guage programs. A user proof entry sys- have to be in memory for a complete 
iC tem makes mistakes almost impossible . disassembly to screen or printer. Now * 
iC Relative branches are automcrtically you can take a look at those machine * 
iC computed by the program: minimizing language routines that have been hid- * 
~ user error. Fast and efficient. this one ing from view. Assembly System II is * 
't program does it all. You do not have to available for disk or cassette (spec- * 
'?' go through a 3 program process to ify) based Commodore PET/ CBM com- * 
iC compile your code. All coding is assem- puters for an introductory price of * 
iC AS;E .... LER>OO1 FOR 8K PETSSTIU..V .......... roR $15.95 $25.95. ( NEEDS AT LEAST 16K) * 
t · AUTOMATICALLY ANOTHER PET • MOS MNEMONICS ~ 
iC • COMPUTES BRANCHES PROGRAMMING • FULL DISASSEMBLY * 
~ • FASTEST ASSEMBLER BREAKTHROUGH. HEX/DECIMAL OPERANOt 
iC ~ 
iC 305 RIVERSIDE DRIVE, NEW YORK, NEW YORK 10025 ~ 
iC*************************************** 
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Review

M-1OO Microprinter ($39O)

Digiclocks

3O16 Oceanview Avenue

Orange, California 92665

David L. Bosfeel

Professor of Architecture

University of Washington

Seattle, WA 981O5

Chuck A London

Systems Engineer

Boeing Computer Services Company
Seattle, WA. 08124
The M-100 Microprinter is designed for connection

to the IEEE-488 port of the Commodore PET, uses

4.75 inch aluminized paper (40 characters/line),

and prints approximately 70-150 lines/minute. The

unit comes fully assembled in a 10 x 7 x 5 inch

high cabinet with built-in interface and power

supply. A 22 inch cable is included, and the plugs

are easily reversible on the cable so that the printer

can be located either to right or left of the PET

computer. The unit works with either "old" or "new"

ROM's.

The M-100 Microprinter uses a Sharp DC-4002

electro-sensitive printing mechanism with a 8 by 8

dot matrix to print all the PET characters and

graphic symbols, including cursor control symbols and

reverse field printing, as they would appear on the

PET monitor for program listings or programmed out

put. See sample below of printed output and com

mands. A "Graphics" switch sets (shifted) charac

ters to print graphics symbols as shown on the PET

keyboard. A "Line Feed" switch allows one to

independently advance the paper one or more lines.

The paper is friction-fed and the printer platen is

gear driven so that line spacing is fixed at 5 lines/

inch with a character height of .115 inches (for

lower case or graphics symbols). Thus drawings or

diagrams do not appear exactly as they would on

the PET monitor as there is some space between each

line.

The M-100 Microprinter very nicely reproduces

the PET keyboard symbols, including descenders for

lower case letters. The output has more nearly the

size and appearance of typed text than is some

times the case with other printers. The aluminized

paper might be seen as a deterrent for record pur

poses to some, but, for purposes of reproduction,

it can be mounted (one or two columns/page)

on backing sheets and a xerox copier will provide clean

copy without edges or greyness.

The principal uses of a 40 character/line printer

are probably to provide listings for development or

debugging of programs too long to remember as

the lines scroll from the PET monitor screen, and to

provide "hard copy" of program output for later

use. The PET operating system has commands that

make it very easy and these are summarized below

as they apply to the M-100 Microprinter. En most

cases monitor and printer output are identical but

the "TAB" function and use of commas in PRINTS

statements for printer output give different (and some

times unpredicted) results from those seen on the

monitor. The use of the "SPC" function and semi

colon separator for same-line printing may be used

instead. The use of the semi-colon, when combining a

sequence of operations over several lines of a program

for same-line printing, appears to confuse the operating

system printing firmware, or printer functioning, or

maybe only this programmer. Anyhow, the results are

different for monitor than for printer. Also, it is

inadvisable to leave "open" files lying around in the

system—appears to sometimes cause all sorts of

puzzling conditions, including a "stuck" cursor

(usually recoverable) and unintended programmed in

put/output formatting.

It is useful, in any case, to organize printer out

put separately from that for monitor. The PET

monitor has the annoying characteristic of flashing

(goes dark, then screen image returns) as each print

line is output to printer. Much better practice is to

organize hard copy output in a subroutine that first

SOFTWARE SPECIALISTS MICROPHYS PROGRAMS
2048 FORD STREET

BROOKLYN, NEW YORK 11229

(212) 64&O140

SCIENCE AND EDUCATION

Mn

Microphys Has released Iwo utility programs which have been designed to permit instructors in every academic area to establish an unlimited number of source 'lies in which

guesnons used on exams and homework assignments may be conveniently stored. These questions may then be accessed by students as a means ol review and may also serve

as the basis for individualized exams and homework assignments.

OUESLO enables the instructor to readily create source files The text of each question is merely typed into the computer and stored on the disk file designated by ne instructor

Additional questions may be added to a given hie at any time
OUEGEN can access any source file and generate an individualized exam or assignment for each student using a subset or the entire group Df questions previously entered
QUEGEN will either provide the correct answers so that a student may assess his performance or OUEGEN will requesl the student to enter his answers into Ir-.e computer

QUEGEN will then grade the assignment, displaying the correct answers to those questions missed. A percent score is indicated and a brief comment, reflecting an overall

evaluation, is also given

QUESLO and OUEGEN have been designed lor exclusive use on the Commodore 16/32K PET microcomputer. The 2040 dual disk drive peripheral is also required. The two

programs are accompanied by complete instructions and sell as a set for $40. Source files containing questions in virtually every academic discipline will soon be made

The programs are obtainable from your local computer dealers or. if unavailable, they may be purchased directly from Microphys

NOTE: A free, educational software catalogue is available upon request from Microphys. This catalogue describes over UP programs currently available
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Review 
M-100 Microprinter ($390) 
Digiclocks 
3016 Oceanview Avenue 
Orange, California 92665 
David L Bosteel 
Professor of Architecture 
University of Washington 
Seattle, WA 98105 
Chuck A London 
Systems Engineer 
Boeing Computer Services Company 
Seattle, WA 98124 
The M-lOO Microprinter is designed for connect ion 
to the IEEE-488 port of the Commodore PET, uses 
4.75 inch aluminized paper (40 characters/ line), 
and prints approx imately 70-150 lines/minute . The 
unit comes fully assembled in a 10 x 7 x 5 inch 
high cabinet with built-in interface and power 
suppl y. A 22 inch cable is ineluded , and the plugs 
a re eas il y reversible on th e cable so that the printer 
can be located either to right or left of the PET 
computer. The unit work s with either "old " or Hnew " 
ROM ' s. 

The M-IOO Microprinter uses a Sharp DC-4002 
electro-sensitive printing mechanism with a 8 by 8 
dot matrix to print all the PET characters and 
graph ic symbols, including cursor control symbols and 
reverse field printing, as they would appear on the 
PET monitor for program list ings or programmed out­
put. See sample below of printed ou tput and com­
mands. A "Graphics " switch sets (shifted) charac­
ters to print graphics symbols as shown on the PET 
keyboard. A " Line Feed" switch allows one to 
independently advance the paper one or more lines. 
The paper is friction-fed and the printer platen is 
gear driven so th at lin e spacing is fi xed at 5 lines/ 
inch with a cha racter height of . 11 5 inches (for 
lower case or graph ics symbols). Thus drawings or 

diagrams do not appear exactly as they would on 
the PET monitor as there is some space between each 
line. 

The M-100 Microprinter very nicel y reproduces 
the PET keyboard sy mbol s, including descenders for 
lower case letters . The output has more nearly the 
size and appearance of typed text than is some­
times the case wi th oth er printers. The aluminized 
paper might be seen as a det e rren t fo r reco rd pur­
poses to some, but, for purposes of reproduction , 
it can be mounted (one or two columns/page) 
on backing sheets and a xerox cop ier will provide clean 
copy without edges or greyness. 

The principal uses of a 40 character/line printer 
are probably to provide listings for development or 
debugging of programs too long to remember as 
the lines scroll from the PET monitor screen, and to 
provide" hard copy" of program output for later 
use. The PET operating system has commands that 
make it very easy and these are summarized below 
as they apply to the M- IOO Microprinter. [n most 
cases monitor and printer out put are identical but 
the " TAB " function and use of commas in PRINT# 
statements for printer output give different (and some­
times unpredicted) results from those seen on the 
monitor . The use of the Ilspe " fun ction and semi­
colon separator for same-line printing may be used 
in stead. The use of the sem i-colon , when co mbining a 
sequence of operations over several lin es of a program 
for same-line printing, appears to confu se the operat ing 
system printing firmware , or primer functioning , o r 
maybe onl y this programmer. An yhow, the resu lts a rc 
different for monitor th an fo r printer. Also, it is 
inadvisable 10 leave "open " fil es lying around in the 
system--appears to sometimes cause all sorts of 
puzzling condilions, includin g a Iistuck" cursor 
(usually recoverable) and unintended programmed in­
put/output formatting . 

It is useful , in any case, to organ ize printer out­
put separately from that for monitor. The PET 
monitor has th e annoy in g characte ristic of fl ashin g 
(goes dark , then screcn image rcturns) as each print 
lin e is output to printer. Much better practice is to 

organize hard co py output in a subroutine that first 

SOFTWARE SPECIALISTS MICROPHYS PROGRAMS SCIENCE AND EDUCATION 

Mp 

Dear Educator : 

2048 FORD STREET 
BROOKLYN, NEW YORK 11229 

(212) 646-0140 

Mlcrophys has reteased two utility programs which have been deSigned to permit Instructors In every academiC area 10 establish an unlimited number 01 source 'lies In which 
quesllons used on exams and hOmework assignmenls may be convenlenlly stored These questions may then be accessed by studenlS as a means 01 review and may also serve 
as the basis for indiVidualized exams and hOmework assignmellls 
OUE5LD enables the instructor to readily create source hies . The texl of each queshon is merely typed IntO the computer and stored on Ihe disk IIle deSignated by t1e Instructor 
Addit ional questions may be added to a given hie at any lime 
OUEGEN can access any source lile and generate an IndIVidualized exam or assignment tor each student using a subset or the entire group of questions preViously elllered 
OUEGEN Will either prOVide the correct answers so that a student may assess his perlormance or OUEGEN Wilt request the sludent 10 enter hIS answers 11110 the computer 
OUEGEN wlil lhen glade Ihe aSSignment . dIsplaying the COllect answers to those Queslions mIssed A percenl score IS IIldlcated and a bllel comment. reltectlng an overall 
evaluation. IS also given 
OUESLO and OUEGEN have been designed lor exc lUSive use on the Commodore 16/32K PET microcompuler , Tile 2040 dual disk drIve pellpneral IS also leQulred The two 
programs are accompanred by complete instrUClions and sell as a set lor $40. Source hIes contallllllg questions III vlltually every academiC disciplllle Will soon De !Mde 
available. 
The programs are oblalnable tram your local compuler dealers 01. II unavailaole. they may be purchased directly from Mlcrophys 
NOTE: A free. edutaiionai soUware catalogue IS available upon request trom Mlcrophys ThiS catalogue descltbes over \40 programs currenlly available 
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clears the screen of previous messages, then outputs

new information to printer, and subsequently prints

the same messages/information to monitor screen. The

result is a stable image which minimizes the impact

of printer output on monitor screen.

A brief note on hardware. The unit is attrac

tively housed, solidly constructed, and appears to use

good quality components. We say "appears" as the

manufacturer recommends very careful disassembly

(necessary to expose logic board and electronic

components) so as not to tear the ribbon cable

linking the printer base and the printing head. As a

number of PET owners may be electronic buffs and

could test/replace components, it might be better if

the board were more readily accessible. We decided

a working printer was preferrable to a more com

plete inspection and can only note that electronic

components are soldered, not socketed. The stated

nominal life for the printer mechanism (40 million

characters MTBF; 1 million strokes minimum, 3

million usual) is reassuring given present usage of one

roll of paper per month (130 feet = 7500 lines

or approximately 200,000 characters).

The M-100 Microprinter arrived promptly (4

days) via UPS, was easily connected, and worked

immediately. Some two rolls of paper later

($6/roll, Radio Shack) it continues to work. That

brief period of six weeks is not a fair test of

longevity, or even the warranty, but it is long

enough to explore potential capabilities and to learn

to use the printer effectively in programming.

The Digiclocks unit was purchased because it was/is

the most inexpensive printer available that provides

all the PET characters and graphic symbols. When

the principal uses will be program listings and

programmed hard copy, the Digiclocks printer would

appear to be an excellent choice. For extensive

text processing it is a personal view that only IBM

Selectric or Daisywheel type output is satisfactory

and those alternatives are beyond present means.

While the M-100 Microprinter lacks some of the pro

grammable features of the "intelligent" Commodore

printer, the PET operating system makes it easy to

obtain formatted printer output for most uses.

listing- LIST

PRINT# - PRINT#6, 'ANVTHIN6'

CLOSES

program output- 18 0PEN6,5:CHD6

26 PRINTttfi,'ANYTHING'

38 CLOSES

GRAPHICS (0FF)= lower ease<if'SHIFT'ed)

CON) = graphics symbol

flBC&EFGHIJKLHNOPQRSTUVHXYZ /#$X&«?\

abedefgh i jk Imnopqrstuuufxyz

GREAT

SOFTWARE!
"Precise, humanized, welt documented an excellent

value" are the applauds now being given to United

Software's line of software. These are sophisticated

programs designed to meet the most stringent needs of

individuals and business professionals. Every package

is fully documented and includes easy to understand

operator instructions.

KRAM - Keyed Random Access Method - The new, ultra-fast access

method for the PET Disk, provides keyed retrieval/storage of data, m

either direct or sequential mode, by either full or partial key values

Written by United Software in 6502 machine code, and designed with

the PET in mind, it exploits all the benefits of the PET Disk, allowing full

optimization of your system. Eliminates the need for "Sort" routines!

KRAM provides flexibility never seen on a micro before. KRAM is

modeled after a very powerful access method used on large-scale IBM

Virtual Storage mainframes. So "KRAM" all you can into your PET - it

will love you for it. . . COST $79.95

ACCOUNTS RECEIVABLE/PAYABLE - A complete, yet simple to use

accounting system designed with the small businessman in mind. The

United Software system generates and tracks purchase orders and

invoices all the way through posting "controlled" accounts payable and

accounts receivable subsystems

Keyed Random Access file methods makes data access almost

instantaneous. The low-cost solution for the first time computer user

with up to 500 active accounts. Requirements-32K PET. Dual Disk, any

80-column printer . COST" $175

CASH RECEIPTS & DISBURSEMENTS - Makes it a breeze to track all

outgoing payments made by any type of business operation. Checks

are tracked by number and categorized by type of expense. Sorting,

summary, and audit trails make it easy to post to general ledger. This

system also categorizes incoming receipts. Uses KRAM file access

method. Requirements - 32K PET, Dual Disk (printer optional)

COST $99.95
DATABASE MANAGEMENT SYSTEM - A comprehensive, interactive

system like those run on mainframes1 Six modules comprising 42K oi

programming allow you to; create, edit, delete, display, print, sort,

merge, etc.. etc. - databases ol up to 10.000 records. Printer routines

automatically generate reports and labels on demand. 60 pages of

concise documentation are included Requirements - 16-32K PET and

2040 Dual Disk (printer optional). - - , COST $125

(Sublicenses available to software houses.)

PROGRAMS FOR

ENTERTAINMENT

Space Intruders

(■'Best Game of 19791

Super Startrek 14.95

PET Music Box 29.95

.$19.92
Jury/Hostage 12.50

Kentucky Derby/Roulette 9.95

Alien I.Q./Tank 9.95

Tunnelvision/Maze Chase 14.95

Submarine Attack 9.95

Battle of Midway 7.95

Laser Tank Battle 9.95

Swarm 14.95

UNITED SOFTWARE

PROGRAMS FOR BUSINESS

Checkbook S15.95

Mortgage 15.95

Finance 12-95

Bonds 12.95

Stock Analyzer 22.95

Stock Options 24.95

6502 Macro Assembler... 49.95

1234557358123456739812345678961234567839

Look for the RED-WHITE-BLUE United Software Display at

your local computer dealer, or send check or moneyorder,

plus $1.00 shipping to'

UNITED SOFTWARE OF AMERICA
750 Third Ave. DEALER ORDERS INVITED
New York. N.Y. 10017 (212) 6820347
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cl ears the screen of previous m essages, th en outputs 
new inform at ion to printe r , and subseq uentl y prints 
the same messages/information to monitor screen. The 
result is a stable im age which minimizes the impact 
of printer outpu t on monitor screen . 

A brief note on ha rdware. The unit is att rac­
ti vely housed , sol idly constructed, a nd appears to use 
good quali ty components. We say " appears" as the 
manufacturer recommends very careful di sassembly 
(n ecessary to ex pose logic board and electronic 
compon ents) so as not to tear the ribbo n cable 
linking the printe r base and the prin tin g head. As a 
number of PET owners m ay b e electronic buffs and 
could test!replace components, it migh t be belter if 
the board were more readily access ible. W e decided 
a working prin ter was prefe rrabl e to a more com­
plete inspection and can onl y note that electronic 
compo nent s are soldered , not socketed. The stated 
nominal life for the primer mechanism (40 million 
characters MTBF; 1 million strokes minimum , 3 
million usual) is reassuring given present usage of one 
roll of paper per month (130 feet ~ 7500 li nes 
or approximately 200 ,000 characters). 

The M-100 Microprinter arrived promptly (4 
d ays) via U P S, was eas ily connected, a nd worked 
immed iately. Some two ro ll s of paper later 
($6/roll , R adio Shack) it continu es to work. That 
brief period of six weeks is not a fair tes t of 
longevity, or even the warranty, but it is long 
enough to explore potential capabilities and to learn 
to use the printe r effectively in programming. 
The Digiclocks unit was purchased because it waslis 
the most inexpensive printer a vailable that provides 
all the PET characters and graphic symbols. When 
the principal uses will be program listings and 
programmed hard co py , the Digiclocks printer would 
a ppear to be a n excellent choice. For ex te nsive 
tex t processi ng it is a personal view that only IBM 
Selectric or D a isywheel type output is satisfactory 
and those alternatives are beyon d present means. 
While the M-IOO Microprinte r lacks some of the pro­
grammable features of the " intelli gent " Commodore 
printer, the PET operating system ma kes it easy to 
obtain formatt ed printer output for most uses. 

1 istin'~­
PR INT# -

OPEN6,5:CMD6 
LIST 
PR INTil6 , . AN ';' TH ING ' 
CLOSE6 

prO'3r'am output- 18 OPEN6 ,5: CHD6 

26 PR!NT#6 , ' ANI'THING ' 
:38 CLOSES 

GRAPHICS (OFF)= lotl)er case( if "SHIFT o' ed) 
(ON ) = gr.:..ph ics syrrbol 

ABCJ)EFGH! Jk'LHNOPQRS TUVWi,':'Z I II $;;&@?\ 

abcde+ .... :'fh i jk 1 rmopqrst.u~}w::{ yz 
+1---1 h '.JL.'v·n __ t; {Xo~ 1+ 
12345678981234567898 :12:3 456 7898 123456 789~:::j 
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"Precise, humanized, well documented an excellent 
value" are the applauds now being given to United 
Software's line of software. These are sophisticated 
programs designed to meet the most stringent needs of 
ind ividuals and business professionals. Every package 
is fully documented and includes easy to understand 
operator instructions. 

KRAM - Keyed Random Access Method - The new. ultra-fast access 
method for the PET Disk . provides keyed retr ieval/ storage of data , in 
either direct or sequent ial mode. by either full or partial key values. 
Written by United Software in 6502 machine code. and designed with 
the PET in mind. it exploits all the benefits 01 the PET D isk, all owing full 
op timization of you r system. Eliminates the need for "Sort " rou tines! 
KRAM provides lIexibility never seen on a mic ro befo re. KRAM is 
modeled alter a very powerful access method used on large-scale IBM 
Vi rtual Storage mainf rames. So "KRAM" all you can into your PET - it 
will love you fo r it. COST $79.95 
ACCOUNTS RECEIVABLE/PAYABLE - A complete. yet Simple to use 
accounting system designed with Ihe small businessman in mind. The 
United Software system generates and tracks purchase orders and 
invoices allthe way through posl ing "controlled" accounts payable and 
·accounts receivable subsystems. 
Keyed Random Access fi le methods makes data access almost 
instan taneous. The low-cost solution for the first t ime compu ter user 
with up to 500 act ive accounts. Requiremen ts - 32K PET, Dual Disk. any 
aO-column printer. .. COST $175 
CASH RECEIPTS & DISBURSEMENTS - Makes it a breeze to tra ck all 
outgoing payments made by any Iype of business operati on. Checks 
are tracked by number and ca tegorized by type of expense. Sort ing. 
summary . and aud it trails make it easy to post to general ledger. Th is 
system also categorizes incoming receipts. Uses KRAM fi le access 
method. Requi rements - 32K PET, Dual Disk (printer optional) .. 

COST $99.95 
DATABASE MANAGEMENT SYSTEM - A comprehensive . interactive 
system like those run on mainframes! Six modules cQ:mpris ing 42K 01 
programming allow you to : c reate. edit . delete, display, print. sort. 
merge. etc .. etc . - databases of up to 10.000 records. Prin ter rou tines 
automatically generate reports and labels on demand. 50 pages 01 
concise documentation are inc luded. Requirements - 16-32K PET and 
2040 Dua l Disk (pr inter optional) . . . . COST $125 
(Sublicenses available to so ftware houses.) 

PROGRAMS FOR 
ENTERTAINMENT 
Space Intruders 
(,'Best Game of 1979") . . $19.95 

Jury/Hostage. 12.50 
Ken tUCky Derby/ Roulette 9.95 
Alien I.O.fTank . 9.95 
Tunnelvision/Maze Chase 14.95 
Submarine Attack 9.95 
Battle of Midway . 7.95 
Laser Tank Baule. 9.95 
Swarm. t4 .95 

Super Startrek . 
PET Music Box .. 

14.95 
29.95 

UNITED SOFTWARE 
PROGRAMS FOR BUSINESS 

Checkbook ... . . .... . .. .. S1 5.95 
Mortgage. 15.95 
Finance. ... . .... .. 12.95 
Bonds .. 12.95 
Stock Analyzer . 22.95 
Stock Options. 24.95 
6502 Macro Assembler . 49.95 

Look for the RED-WHITE-BLUE United Software Disp lay at 
your local compu ter dealer, or send check or moneyo rder, 
plus $1.00 shippi ng to: 

UNITED SOFTWARE OF AMERICA 
750 Third Ave. 
New York , N.Y. 10017 

DEALER ORDERS INVITED 
(212) 682·0347 



Software Specialists Science and Education

Dear Educator:

Microphys Programs
Microphys is pleased to introduce its series of computer programs

which have been specifically designed for use on the Commodore

SK PET and 16 32K CUM microcomputers. These programs have

readily enabled instructors to provide their students with an

opportunity to review, in .in interesting and effective manner, the

important concepts encountered in introductory courses in

chemistry, physics, mathematics, vocabulary, and spelling.

Please note that the vast array of software programs, which

have been uniquely designed for use on the PET microcomputer,

will readily enable you to use the microsystem in your courses as

soon as it arrives. The programs .ire available on cassette tapes and

arrive complete with full instructions for their immediate use even

by those who have little, if any, experience with the use of the

computer itself.

There are three types of programs in the Microphys series:

I. Computer-Assisted Instruction Programs guide the student

through a series of quantitative questions; the student interacts

with the computer and receives immediate evaluation of his

responses and or assistance when needed. Each time a particular

program is run, a different set of numerical data is generated. In

most instances, an entirely new problem is presented.

II. Individualized-Instruction Programs generate a unique set of

problems for each student. The essential information needed to

solve each problem is recorded and, when he is ready to do so,

the student may obtain the computer's answers and compare his

results. These answers may be suppressed by deleting line

number 8500 in any program. When now run, a unique set of

problems is produced for each student who records the essential

information along with his code number which is generated by

the computer. When his work is completed, the student enters

his code number and answers into the program which had given

him his assignment. The computer will then grade his work,

displaying the answers to those problems which were

Chemistry and Physics

Cassettes

1. Linear Kinematics

2. Projectile Motion*
3. Momentum and Energy*

4. Energy and the Inclined Plane

5. Inelastic Collisions

6. Centripetal Force

7. Pulley Svstems — Machines*

8. Specific THeat Capacity

9. Calorimetry
Heats of Fusion.Vaporization

Specific Gas Laws

General Gas Law

Thermodynamics I

Thermodynamics II

Transverse Standing Waves

citudinal Standing Waves

Vocabulary

Cassettes

10.

n.
12.

13.

14.

15.

16.
17.

18.

19.

20.

Longitudinal Standing
Lenses and Mirrors*

Refraction of Light
Series Circuit Analysis
Parallel Circuit Analysis I

20A. Parallel Circuit Analysis II

21. Series Parallel Circuit Analysis*

22. Faradav's Law
23. Gram-Molecular Mass

24. The Mole Concept*

25. The Molarity Concept*

26. The Normality Concept

27. The Molality 'Concept
28. Stoichiomet'ry: Mass Mass

29. Stoichiometrv: Mass Volume

30. Stoichiometry: Volume/Volume

31. Stoichiometry: General*

32. Percent Concentration

33. pH Concept

34. EMF of Electrochemical Cells

35. Electric Field Analysis
36. Photoelectric Effect

37. Symbols and Valence Drill
38. Formulas of Compounds Drill*
40. Total Internal Reflection

DEALER INQUIRIES INVITED

401.

402.

403.

404.

405.

406.

407.

408.

409.

410.

411.

412.

413.

414.

415.

416.

417.

418.

419.

420.

421.

422.

423.

424.

425.

426.

427.

42S.

429.

430.

12th Grade I

12th Grade II

12th Grade III

12th Grade IV
12th Grade V

11th Grade I

11th Grade II
11th Grade 111

11th Grade IV

11th Grade V

10th Grade I

10th Grade II

10th Grade III

10th Grade IV

10th Grade V

9th Grade I

9th Grade II

9th Grade III

9th Grade IV

9th Grade V

8th Grade I

8th Grade II

8th Grade Ml
8th Grade IV

8th Grade V

7th Grade I

7th Grade I!

7th Grade III

7th Grade IV
7th Grade V

incorrectly solved; a percent score and a brief comment

reflecting an overall evaluation are also given.

III. Utility Programs are designed to provide solutions to time

consuming problems often given on exams or homework

assignments. Problems in calorimetry, stoichiometrv, projeetive

motion, vector analysis, etc. require tedious computation. These

utility programs free teachers from the time required to obtain

the correct solutions. Students may also be permitted access to

these programs in order to check their own work.

Ple.ise note that each physics and chemistry program

has both the computer-assisted instruction and individualized

instruction versions recorded on opposite sides of the cassette. The

vocabulary programs are similarly designed; the computer

assistance being rendered by providing the student with a sentence

in which the word to be defined is used properly. With this

contextual clue, the student is again asked to correctly select the

proper definition. The math cassettes have only an

individualized-instruction mode.
Microphys has released its educational software on floppy

diskettes designed for use on the Commodore 2040 dual drive

floppy disk unit. Each diskette is accompanied by complete

instructions for those programs recorded upon it. Write for details.

Microphys programs arc available from local computer

dealers, if your dealer does not carry the programs, you should

encourage him to contact Microphys directly, or the Microphys

distributor serving the geographic area. You may oi course order

software directly from Microphys if programs are not obtainable

locally.

An educational software catalogue, describing the nature of

the various programs listed below, is available from Micropliys.

Note: Please indicate whether you desire the 8K or 16K version of a

given program when placing an order.

The cost of each cassette is $20.

Math Cassettes

Senior High School

701. Quadratic Equations

702. Trigonometry I

703. Simultaneous Equations (2x2)

704. Simultaneous Equations (3x3)

705. Geometrical Areas

706. Trigonometry 11
707. Verbal Problems I — Numbers

708. Verbal Problems II — Coins

709. Verbal Problems IN — Ages

710. Verbal Problems IV — Interest

711. Verbal Problems V — Mixtures
712. Verbal Problems VI — Geometry

713. Verbal Problems VII — Rates

714. Verbal Problems VIII — Digits

715. Verbal Problems IX — Work

716. Arithmetic Progressions I

717. Arithmetic Progressions II

718. Geometric Progressions I

719. Geometric Progressions II

720. Tvpes of Variation

721. Linear Equations

722. Formula Evaluation
723. Coordinate Geometry I

724. Exponents and Logarithms
725. Verbal Problems — General

Math Cassettes

Junior High School

801. Manic Squares

802. Multiplication

803. Division

804. Modular Arithmetic

805. Proportion Problems

806. Percent Problems
807. Addition of Fractions

808. Subtraction of Fractions

809. Multiplication of Fractions

810. Division of Fractions
811. Mode, Median, and Mean

812. Bar Graph Analysis

813. Decimals I

814. Decimals II

815. Verbal Problems I

Utility Cassettes

301. Vector Analysis I

302. Vector Analysis II
303. Gas Law Analysis

304. Optics Analysis
305. Projectile Analysis

306. Calorimetrv Analvsis

Spelling Cassettes

601. Spelling 1 Grade 12

602 Spelling II Grade 12

606 Spelling I Grade 11

607 Spelling II Grade 11

611 Spelling 1 Grade 10

612 Spelling II Grade 10

616 Spelling 1 Grade 9

617 Spelling 11 Grade 9

621 Spelling 1 Grade 8

622 Spelling II Grade 8

626 Spelling 1 Grade 7

627 Spelling II Grade 7

307. Chemistry I Analvsis
308. Chemistry II Analysis
309. Stoichionietry Ana'lysis

NEW 350. Cryptogram Generator/Decoder

Microphys Programs
2048 Ford Street

Brooklyn, New York 11229

(212) 646-0140

Software Specia lists Science and Educa tion 

Microphys Programs 
Dear Educa tor: 

Microphys is pleased to in trod u ce its se ries of compu le r p rog rams 
which have been spedfica ll y d esig ned fo r use o n the Commodore 
SK PET .1nd 1632K C Hi,,1 microcomputers. These p rogmms h,w e 
readil y e na bled ins truc to rs to provid e t heir s tude n ts w il h a n 
o ppo rtun ity to rcv i(, h'. in il n int eres ting a nd effective ma nner. the 
impo rta nt concep ts e ncounte red in introd uctory courses in 
chemis t ry . physics. ma thC nl<1 li cs. vocabu lary. a nd spelli ng. 

Plea se no te tha t th e vas t a rTil Y of soft ware prog rilm s, w hi ch 
hil VC been unique ly d es ig ne d for u se o n the P ET mic rocompute r. 
wil l readil y c llil b le you to u se Ih e> m icrosyste m in YO ll r cou rs l..'S as 
soon as it arrives . The p rog ra ms are availa ble on casse tt e tn pes a nd 
arri ve compl ete wit h full instru ctio ns for their immedi.l te use even 
by t hose who have littl e, if a ny, ex pe rience with the use of the 
compute r itself. 

The re arc three t)' pes of p rog ra ms in the Microphys se ri es: 
I. Compute r-A ss is ted Instruction Prog rams guide the stude nt 

th roug h a se ri es of q ua nti t.1ti ve questi ons; the s tude nt inte ra cts 
with the compu t(' r and receives immediate eva luati on of hi s 
responses and/o r ass is ta nce when needed . Each time a particu lar 
p rog ra m is run , a d iffere nt sc t of numerical data is gene rat ed . In 
mos t ins ta nces, a n en ti rely new problem is p resented . 

II. Ind ividualized- Ins truct ion Programs genera te a unique se t of 
problems for each s tudt.' n l. The esse nti al infomla tion needed to 
solve each p rob lem is reco rd ed and , when he is read y to do so, 
the stude nt may ob tain the compu te r's ans \,,'e rs a nd compare hi s 
resu lts. These answers ma y be suppressed by deleting ti ne 
numbe r 8500 in any progra m. Whe n now run , a unique se t ~f 
problems is produ ced for ea ch student \\'ho reco rds the essenllal 
informa ti o n alo ng wi th h is cad I:! num ber which is ge ne rat ed by 
the computer. \Nhc n hi s work is comple ted , the s tude nt ente rs 
hi s code nu mbe r and a nswers into the prog rnm which had give n 
him hi s aSSig nme nt. The comp ute r will then g rad e his work , 
displaying the a nswe rs to those problems whi ch we re 

Chemistry and Physics 
Cassettes 

I. Linea r Ki nemati cs 

Vocabulary 
Cassettes 
40 1. 12th G rade I 

inco rrectly solved ; a pl' rcent sco re ., nd a b ri ef comment 
refl ecti ng an overa ll eva luatio n are .1lso give n. 

111. Utility Prog ra ms are desig ned to p rovid e solu ti ons to time 
consuming problems of te n give n on exams or ho me wo rk 
assig nments . Problems in c.l lorimetry, stoichiomet ry. pro jec tive 
mo ti o n, vector a na lysis , e tc. requi re tedious computa ti on . These 
utilit y p rograms free teachers from the time requ ired to obtain 
the co rrect solutions. Stud ents may also be permitted access to 
these progra ms in ord er to check their ow n work. 

Please no te that cil ch physics and che mistry prog ram 
has bo th the compute r-assis ted ins tructio n ilnd indi vidua lized 
instruction ve rsions reco rded on o pposite s ides of the ca ssette . The 
vocabulary progra ms are simila rl y desig ned; the computer 
assi s ta nce be ing re ndered by p ro vid ing the s tud en t with d se nte nce 
in wh ich the word to be defined is used p rope rly. Wit h this 
con textual cl ue , the s tude nt is agil in asked to correc tl y select the 
p roper defin itio n. The math ca ssette s have o nly a n 
i ndivid ua lized- ins tructi o n mode . 

Mic ro phys has released its ed uca tio nal soft w.HC o n fl oppy 
diske tt es designed fo r use on th l' Co mTll odo n.:.' 20-10 d ual drivC' 
fl oppy di sk unit. Ea ch d iske tt e is accompilnied by co mple te 
in s t ructio ns for those p rog r.1 illS reco rded upo n it. Wri te fo r d etails. 

Mic rophys progra ms are ;a vail able from local compu tC'f 

dc.Li " rs. If your dC'alcr docs no t ca rry the programs. you should 

o: ncou ra g" him t o contact Microphys directly. or th" lI.'\ icrophys 

distribu tor se rving the geographic area. You Illay of course order 

software directly from Micro ph ys if programs are not ub tai Tu ble 

loca lly. 

An l'dllca tional softwar e cata logue. describ ing rhe natllrl' o f 

til .; vari ous program s li sted below. is a\'ail ;lblc (r o m Mic roph ys . 

Note: Please indicate whether you desire the 8K or 16K ve rsion of a 
give n progra m whe n p lil ci ng .111 o rde r. 

The cos t o f each casse tt e is 520 . 
2. Pro jectile ~ll ot i o n · 
3. Mo ment um and Energy · 
4. Energy and the Incl ined Plane 
5. Inelas ti c Coll isions 

.t02. 
-103 . 
-IIH. 
.t05. 

12th G ra de II 
12th G rade III 
12th G rade IV 
12th G rade V 

Math Cassettes 
Senior High School 

Math Cassettes 
Junior High School 

6. Centri pet,11 Fo rce 
7. Pu ll ey Sys te ms - Mac hines · 
8. S peCi fic H ea t Cil pncity 
9. CalOrimetry 

10 . Heats of FlI sio nN ilpori zat ion 
11. Specific Ga s Laws 
12. Ge ne ral Gas Law 
13 . Thermodynamics I 
14. The rmod ynami cs II 
15. Tra nsve rse Sta nding Wilves 
16. Lo ngitudi nal S tandmg Waves 
17. Le nses and Mirro rs ' 
18. Refraction of Li g ht 
19. Se ries Ci rcuit Anal ys is 
20. Pa ra ll el Circu it Analysis I 
20A . Pilra llel Circui t Analysis II 
2L Se ri es'Paril l1 el Circuit An<l lysis ' 
22 . Fa ril d ay's Law 
23 . G ram-Molecular Mass 
24 . The Mole Co ncep t· 
25. The Mola ri ty Concept ' 
26. The No rmali ty Co ncep t 
27. The Molali ty Co nce pt 
28 . S toichio met ry: Mass r-.'lass 
29. Stoich io metrv: MilssVulume 
30. St oichio lll l' try: Volullle/ Volume 
31. S toichiometr)': Gene ral· 
32. Pe rcent Concen trati on 
33 . pH Concep t 
34. EMF of Electrochemical Cell s 
35. Electri c Field Analysis 
36 . Photoelectri c Effect 
37. S ymbols and Vale nce Dri ll 
38 . Fo rmulas of Compo unds Drill" 
40. To tal Inte rnal Renecti on 
D EALER INQU IRIES I NV IT ED 

406. 
407. 
408 . 
409 . 
410. 
411 . 
412 . 
413 . 
414. 
415. 
416. 
417 . 
418. 
4 19. 
420. 
421. 
422 . 
423. 
424. 
425. 
426. 
-127 . 
42S. 
-1 29. 
-130. 

11th G rade 1 
11th G rad e 11 
11th Grade III 
11th G ra d e IV 
11th G ra de V 
10th G ra de I 
10th Grad e II 
10 th G rade II I 
10 th Grad e IV 
10th G rad l' V 
9th G rade I 
9th G ril de II 
9th G rade III 
9th Grade IV 
9th Grade V 
8th G rade I 
8th G rade II 
8th G rade III 
8th G rade IV 
8th Grade V 
7th G rade I 
7th G rad e 11 
7th G r.ld e II I 
7th G mde IV 
7th G mde V 

70l. 
702. 
703. 
704. 
705. 
706. 
707. 
708. 
709. 
710. 
711 . 
712. 
713. 
714 . 
715. 
716. 
717. 
718 . 
719. 
720. 
72l. 
722. 
723. 
724 . 
725. 

Spelling Cassettes 
60 1. S pe ll ing I G rade 12 
602 Spell ing II G rnd e "12 
606 Spe ll ing I G rade "]"I 

607 Spe ll ing II G ril d e Il 
6 11 S pelling I G rad e 10 
61 2 Spelli ng II G rade 10 

Quad rati c Equations 
Trigono metry I 
Simulta neo ll s Equa ti o ns (2x2) 
Simul ta neo us Eq ua tio ns (3x3) 
Geome tri cal Areas 
Trigonometry II 
Verbal Probrems I - Num bers 
Verba l Problems II - Coins 
Verbal Problems II I - Ages 
Ve rbill Problems [V - Interes t 
Ve rba l Problems V - Mixtu res 
Verbill Problems VI - Geome try 
Ve rba l Problems VII - Rates 
Verbal P roblems VIII - Digits 
Ve rba l Problems IX - Work 
Ari thmetic Prog ressio ns I 
Arit hmeti c Progressions II 
Geome tric Prog ressio ns I 
Geo me tri c Prog ressions II 
T)'pes of Va ri ation 
Lmea r Equa ti o ns 
Fo rmula Evaluatio n 
Coo rd ina te Geome try I 
Expo nents and Loga rith ms 
Verbill Proble ms - Gene ra l 

801. Magic Sq ua rl' s 
802. Multipliciltion 
803. Division 
804 . Modular Ari thmeti c 
805. Propo rtion Problems 
806. Pe rcen t Problems 
807. Add iti o n of Frdc ti o ns 
S08 . Subt r.1cti o n of Fracti ons 
809. Multi pliciltion of Fracti o ns 
8'10. Divi sio n of Fril cti o ns 
81 1. ~'l ode , Med ia n. and Me.lIl 
812. Bar G raph Analysis 
8 13 . Decimals I 
814. Deci mals II 
815. Ve rba l Prob lems I 

Utility Cassettes 
301. Vecto r Analysis I 
302. Vector Analysis II 
303. Gas Law Analysis 
304 . O pti cs Ana lysis 
305. Pro jecti le Ana lvsis 
306 . Calo rimetry Ana lysis 
307. Chemis try I Analysis 
308. Chemis try 1\ Anal ys is 
309. Stoichiome try Ana lysis 

NEW 35 0. Cryptogr:l Tll Ccner3tor/Dccod C' r 

616 Spelli ng I G rad e 9 
617 Spelli ng 11 G rade 9 
62"1 Spe ll ing I G ra d e 8 
622 Spell ing II G rad e 8 
626 S pe ll ing I G rade 7 
627 Spell ing II G rad e 7 

Miaophys Programs 
2048 Ford Street 

Brooklyn, New York 11229 
(212) 646-0140 
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In thh issue, Marlmt Pmtiu continues herpresentation ofthe grading program

shown m Issue 3 's column, '/'his time tape and dish data storage upturns are

added. RCL

The Learning Lab
Marlene Pratfo

This grading program originated on a 32K PET

without a printer. Its major idea was to maintain

the information in the machine in arrays for easy

reviewing and recording of the results by hand. Op

tions are now provided for storing and retrieving the

partial or full term data on tape or disk (tape refers to

cassette tape I/O and disk refers to the CBM 2040 disk

drive I/O. while I/O refers to input/output opera

tions).

The user is asked how the data will be entered

(statements 2905-2907) and there is a new item in the

menu (statements 27620-27640) allowing the data to be

saved. Of the numeric data, only the raw student

grades are stored. When the data is read from tape or

disk the user may choose to add grades if the total

number of grades will not exceed the maximum in

2150. The averages, z scores, and frequencies are then

recalculated and the menu presented.

As the average are calculated, the user is asked

is the average is "okay". If a change is needed and

the input came from tape or disk, all of the current

scores are printed to refresh the user's memory

(statements 13200-13560). If the user wants to review

the grades, he/she may ask to change one grade and

merely input the same value. Note that a change of

input method was made here in order to speed up

the program (13250). If you prefer using the return

key, do not make this change.

The instructions concerning grade changes have

been modified. For each student the user may

change all grades or one grade at a time (13600-

14000).

Since the scores may come from more than one

input source, two variables are needed to keep track

of the number of grades from each. A new variable

NN is used for the number of grades entered

initially and NP is the number of grades added on a

subsequent run. In the first case N =NN and in

the second case N = NN + N P.

Writing the Data File

Observe statements 36010-36097. RV is a variable

which points to where the program should continue

if there is an I/O problem and IT refers to disk

or tape. The filename and an indicator for tape or

the disk drive number are requested.

The form of the OPEN statement is OPEN

parml, parm2, parm3, parm4 where parml is the

logical file number, parm 2 is the device number

(DV), parm3 is the secondary address (SA), and parm4

is the filename and/or commands. The variables, DV

and SA, are assigned differently for tape or disk

(36024 & 36028). The disk filename is modified as

shown in 36028, The fourth parameter consists of the

drive number (either 0 or 1) followed by a : (colon),

the name provided by the user and finally indicators

for SEQuential file type and WRITE mode of opera

tion.

In addition, for disk I/O, we OPKN the com-

error channel in order to check for disk errors.

We choose to use file number 2 and we must use

Secondary Address 15. Some form of initialization

of the disk drive must occur. It is included in the

OPEN command by using "I" + H$ as the fourth

parameter where H$ is the disk drive number pro

vided by the user. (We are assuming that the diskette

has been formatted at this point.)

Tape file writing is indicated by a Secondary

Address of 1. Disk file writing is indicated by file

type (SEQ) and mode (WRITE) which are part of the

fourth parameter in the OPEN statement. In either

case, the first parameter is the file number which

will later appear after the # in the PRINT#

statements.

IT is checked in 36032. If the user has not

responded with T or 0 or 1, the program returns

to 36022 to elicit the proper resonse.

Information is written to the external medium in

the following order: 1) file identifier (32 characters

or less of information), 2) number of students, 3)

number of grades per student, and 4) a character

(DS) to indicate whether identifiers have been provided

by the user or if sequence numbers will be written

as identifiers.

For each student an identifier or sequence number

and the student's grades are written. After the last(Jth)

student's data, DONE is written. The user is informed

when the file writing is completed and is returned

to the menu.

Reading the Data File

The program asks how data is to be read

(2905-2907). If the data comes from tape or disk, the

filename is entered (2925), and the DeVice number

and Secondary Address are set (2930-2935).

Tape file reading is indicated by a Secondary

Address of 0. For disk, the fourth parameter is

similar to that for writing, except that the mode is

replaced by READ. The error channel is opened and

the disk drive is initialized (this may occur twice in

the program since the read and write portions are

independent of each other and the user may choose

any of several combinations of I/O options.) File

1 is opened for either disk or tape reading. Student

data are read in 10250 and 11560.

Data as Character Strings

The data are written as character strings. On input

the data are read as character strings and converted

to numeric data as needed. Microsoft BASIC pro

vides two functions for converting data from numeric

to character and character to numeric. STR$(numeric

variable) will convert a number to a string, while

VAL(string variable) will convert a string to a number.
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l llUll-'1l i1l h SIl,. 3's C/Jlumll. 711 is time tape (Illd disl.. data Jtomge 0/)/1011$ are 

added. Re L 

The Learning Lab 
Marlene Protto 
This grading program originated on a 32 K PET 
withoUl a printer. Its major idea was to mail1lain 
the info rmation in th e machine in arra ys for easy 
rev iew ing and recordin g of th e results by hand. Op· 
lion s are now provided for storin g and retri ev ing the 
partial or full te rm da ta on tape or disk (tape refers to 
cassette tape 110 and disk refers to the CBM 2040 disk 
drive 110 , whil e 110 refers to input/o utput opera­
ti0l1S). 

The user is asked how the data will be entered 
(s tat ement s 2905-2907) and there is a new it em in th e 
menu (s tatements 27620-27640) allowin g th e data to be 
saved. Of the num eric data, only th e raw student 
grades are stored. When th e data is read from tape or 
disk th e use r may choose to add grades if the to tal 
number of grades will not exceed th e maximum in 
2 150. The averages, z scores, and frequ encies are then 
recalculated and the menu presented . 

As th e average are ca lculated, th e user is asked 
is the average is " okay". If a change is needed and 
the inpUl ca me from tape o r disk, all o f the current 
scores are printed to refresh the user's memory 
(s ta tement s 13200-1 3560). If the user wants to review 
the grades, he/she may ask to change one grade and 
merel y input the sa mc value. Note that a chan ge of 
input method was made here in order to speed up 
the program (13250). If you prefer using the return 
key, do not make thi s chan ge. 

The in structions conce rnin g grade changes have 
been modified. Fo r each student the user Illay 
change a ll grades or one grade at a time ( 13600-
14000). 

Since the scores may come from more th an one 
input source , twO variables are needed to keep track 
of the number of grades frolll each . A new va riable 
NN is used for th e number of grades en tered 
initi ally and NP is th e number of grades added on a 
subsequent run . In the first case N = N and in 
the second case N ~ I N + NP. 

Writing the Data File 

Observe statemen ts 360 10-36097. Rv is a va riabl e 
which points to where the program should cO lllinue 
if the re is an 110 problem and IT refers to di sk 
o r tape. The fil ename and an ind icator fo r tape o r 
the di sk drive number are requested. 

The form of the OPEN statement is OPEN 
parmi, parm2, parm3, pann4 where parm I is the 
logical file number , parm 2 is the device number 
(Dv), parm3 is the seco ndary address (SA) , and parm4 
is th c fi lename and/or cO lllmands. The variables, DV 
and SA, arc assigned differentl y for tape or di sk 
(36024 & 36028). The disk fil enam e is modified as 

show n in 36028 . The fo urth parameter consists of the 
drive nUllIber (e it her 0 ur I ) lo llowed by a (co lon), 
th e name provided by th e user and finally indicators 
for SEQuential file type a nd WR ITE mode of opera-
tion. 

In additiun . fo r di sk 110. we OPEN the co m· 
erro r channel in order to check for disk e rro rs . 
We choose to use fi le number 2 and we must use 
Secondary Address 15. Some form of initializat ion 
of the disk drive mu St occur. It is included in the 
OPEN co mmand by usin g " I " + HS as the fourth 
parameter where H$ is the di sk drive number pro­
vided by the user. (We are assuming that the diskette 
has been formatt ed at thi s pain!. ) 

T ape fil e writing is indicated by a Secondary 
Add ress of I . Disk fil e writing is indicated by fil e 
type (S EQ) and mode (WRITE) which arc part of the 
fourth parameter in the OPEN statement. In e ither 
case, the first parameter is the fil e number which 
wi ll late r appea r after the # in the PRI NT# 
statement s . 

IT is checked in 36032. If th e use r has not 
responded with Tor 0 o r 1, th e program relUrn s 
to 36022 to elicit the proper resonse. 

Informat ion is written to the external med ium in 
the foll ow in g order : I) fil e identifier (32 characte rs 
or less o f info rmatio n), 2) number of students , 3) 
number of grades per student, and 4) a character 
(0$) to indicate whether identifiers have been provided 
by the user or if sequence numbers wi ll be written 
as identifiers. 

Fo r cach slUdclll an identifier or sequ ence number 
and th e student 's grades are written. After the la stUth ) 
student' s data , DON E is written. The user is informed 
when the fil e writin g is complcted and is relUrned 
to the menu. 

Reading the Data F il e 

'rh e program ask s how data is to be read 
(2905-2907). If the data comes from tape or disk, the 
fil ename is ent ered (2925), and th e DeVice number 
a nd Secondary Address arc set (2930-2935). 

Tape file reading is indi cated by a Secondary 
Address of O. For di sk, the founh parameter is 
similar to that for writin g, except that the mode is 
replaced by READ . The error channel is opened and 
the disk drive is initiali zed (thi s may occur twice in 
the program since th e read and write portions are 
independent of each other a nd the user may choose 
an y of several combinations of 110 options.) File 
I is opened for either d isk or tape reading. Student 
data arc read in 10250 and 11 560. 

D ata as Character Strings 
The data are written as character strings. On in put 
the data are read as character strings and converted 
to numeric data as needed. Microsoft BASIC pro­
vides two fu nction s for co nvening data from numeric 
to characler and character to numeric . STR$(numeric 
variable) will convert a number to a slrin g, while 
V AL(string variable) will convert a strin g to a number. 
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If the string variable does not consist of numerals,

VAL returns a value of 0.

ERROR TESTING

Disk errors are checked in the subroutine at 36610

and tape errors in the subroutine at 36710. It is

not possible to make the program super smart con

cerning error recovery, but an attempt is made rather

than simply stopping the program.

Please make the following correction to the

listing. 36095 CLOSE 1: IF DV = 8 THEN

CLOSE 2

REFERENCES

Commodore Business Machines, CBM Users Manual, 1979

Commodore Business Machines, CBM Floppy Disk User

Manual, 1979

Total Information Services, TIS Workbook 4, 1978

1450 REM K$ FILE IDENTIFIER

1470 REM E$ ERROR CHANNEL MESSAGES

1500 REM J NUMBER OF STUDENTS

1600 REM NN NUMBER OF GRADES PER

1700 REM STUDENT INITIALLY, NP GRADES

1710 REM ADDED,N=NN+NP

1720 REM MN=MAXIMUM # OF STUDENTS

1730 REM MG=MAXIMUM # OF GRADES PER -.

-.STUDENT

1740 REM RV RETURN TO INPUT OR OUTPUT

1750 REM IT=1 FOR DISK,IT=2 FOR TAPE

2100 DIM N$(50),E$(4},Z(50)

2100 DIM N$(50),E$(4),Z(50)

2150 MN=50 :MG=10 :RV=1

2200 PRINT"[CLR]"

2300 PRINT"THIS PROGRAM ASSUMES THAT ";

2400 PRINT"YOU DO NOT HAVE MORE THAN ";

2500 PRINT"50 STUDENTS AND 10 ";

2600 PRINT"GRADES PER STUDENT. IF

2700 PRINT"YOU DO, CHANGE THE DIM

2800 PRINT"STATEMENTS AND 2150."

2900 PRINT

2905 PRINT"INDICATE ENTRY OF DATA BY -i

-OlKrEYBOARD, j:TrAPE, DRIVE x.0? "

2907 PRINT" OR DRIVE ilr."

2910 INPUT M$:M$=LEFT$(M$,1)

2920 IF M$="K" THEN DV=0:NP=0:G0TO 3000

2925 INPUT"ENTER FILENAME ";F$

2930 IF M$="T" THEN DV=1:SA=0:IT=2:

-.GOTO2950

2935 IF M$="0" OR M$="l" THEN DV=8:SA=5:

-nIT=l: F$=M$+": "+F$+" , SEQ,READ"

2937 IF IT=1 THEN OPEN 2,DV,15,"I"+M$:

-.GOSUB 36610:GOTO 2950

2940 PRINT"ENTER K,T,0, OR l.":GOTO 2910

2950 OPEN l,DVfSA,F$:IF IT=1 THEN GOSUB -.

-.36610

2952 INPUT#1,K$:ON IT GOSUB 36610,36710

2954 PRINT"FILE IDENTIFIER IS ";K$

2956 INPUT#1,H$:ON IT GOSUB 36610,36710

2958 JT=VAL{H$) : IF JT=0 THEN PRINT"* OF -.

-iSTUDENTS IS 0":GOTO 2905

2960 INPUT#1,H$: ON IT GOSUB 36610,36710

2962 NN=VAL(H$) :IF NN=0THEN PRINT"# OF -.

^GRADES IS 0":GOTO 2905

2964 INPUT#1,D$: ON IT GOSUB 36610,

--36710:D$=LEFT$(D$,1)

2975 PRINT"NUMBER OF STUDENTS IS ";JT

2980 PRINT"NUMBER OF GRADES IS " ; NN

2985 IF D$="Y"THEN PRINT"THERE ARE -.

^IDENTIFIERS."

2990 IF N<MG THEN INPUT"HOW MANY GRADES

-WILL YOU BE ADDING "; NP

2995 IF NN+NP >MG THEN PRINT"TOO MANY":

-.GOTO 2990

2999 N=NN+NP

4550 IF DV>0 THEN 6200

10200 IF D$="N" AND DV=0THEN 10700

10250 IFDV>0THENINPUT#1,N$(J+1):

->ONITGOSUB36610, 36710 :PRINTN$ (J+l)

-.GOTO10500

11300 IF DV=0 THEN PRINT"ENTER";N;

V'GRADES FOR ";

11350 IF DV>0 THEN PRINT "ENTER";NP;

->" GRADES FOR

11400 PRINT"STUDENT ";J

11500 FOR I=1TON

11520 IF DV=0 THEN 11600

11540 IF I>NN THEN 11600

11560 INPUT#1,H$:ON IT GOSUB36610,36710

11580 STUDENT(J,I)=VAL(H$):GOTO11800

11600 PRINT "GRADE #";I;

13200 PRINT"OKAY?";

13250 GET C$:IF C$="" THEN 13250

13400 PRINT C$

13500 IF C$="Y"TREN10200

13530 IF DV=0 THEN 13600

13540 PRINT"CURRENT GRADES:"

13550 FOR P=1TON:PRINT STUDENT(J,P);

13560 NEXT P:PRINT

13600 PRINT"WHICH GRADE {IF MORE THAN

13700 PRINT"ONE GRADE NEEDS CHANGING, ";

13800 PRINT"YOU MAY CHANGE ONE AT

13900 PRINT"A TIME OR CHANGE ALL BY ";

14000 PRINT"ENTERING

16699 REM IF OPEN FILES, THEN CLOSE

16700 IF DV=1 THEN CLOSE 1

16710 IF DV=8 THEN CLOSE 1:CLOSE 2

16720 PRINT:PRINT"WHEN YOU ARE READY

23200 IF Q<10 ORC$="N"THEN GOTO 23700

27620 PRINT CHR$(18);"7";CHR$(146);

27640 PRINT"WRITE FILE"

36010 REM WRITE FILE OF PERTINENT INFO

36012 REM AND RAW STUDENT GRADES

36020 RV=2:IT=0

36021 INPUT"FILENAME_";F$

36022 INPUT"rT?APE OR THE DRIVE NUMBER i

-FOR DISK ";H$:H$=LEFT$(H$,1)

36024 IF H$="T" THEN IT=2:DV=1:SA=1:

iGOTO36050

36028 IF H$="0" OR H$="l" THEN IT=1:

-DV=8:SA=6:F$=H$+": "+F$-t-" , SEQ,

-.WRITE"

36030 IF IT=1 THEN OPEN 2,DV,15,"I"+H$:

-.GOSUB 36610

36032 IF IT=0 THEN 36022

36050 OPEN 1,DV,SA,F$ :IF IT=1 THEN -.

-.GOSUB 36610
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If the strin g va riable docs not co nsist of numeral s, 
V AL returns a value of O. 

ERROR TESTING 
Disk errors are checked in the subroutine at 36610 
and tape errors in the subroutine at 36710. It is 
not poss ible to make the program super smart co n­
cerning error recovery, but an altcmpt is made rather 
than simply stopping the program. 

Please make th e following correction to the 
listing. 36095 CLOSE 1: IF DV ~ 8 THEN 
CLOSE 2 

REFERE NCES 
Commodore Business Machinc.:s , CBM Users Manual, 1979 
Com modore Business Machines , CBM Floppy Di sk User 
M anual, 19 79 
T Oia l Inronnatio n Ser\'ices. TIS Workbook 'I, 19 78 

1450 REM K$ FILE IDENTIF I ER 
1 470 REM E$ ERROR CHANNEL MESSAGES 
1500 REM J NUMBER OF STUDENTS 
1600 REM NN NUMBER OF GRADES PER 
1700 REM STUDENT INI TIALLY , NP GRADES 
171 0 REM ADDED , N~NN+NP 

1720 REM ~lN~~lAXIMUll # OF STUDENTS 
1730 REM MG~HAXIMUM # OF GRADES PER ~ 

~STUDENT 

1740 REM RV RETURN TO INPUT OR OUTPUT 
1750 REM IT=1 FOR DISK,IT=2 FOR TAPE 

2100 DIM N$(50) , E$(4),Z(50) 

2100 
21 50 
2200 
230 0 
2400 
2500 
2600 
2700 
2800 
2900 
2905 

2907 
29 10 
2920 
2925 
2930 

2935 

2937 

2940 
2950 

2952 
2954 
2956 
2958 

2960 
2962 

2964 

DIM N$(50) , E$(4) , Z(50) 
MN=50 : ~lG=10 : RV=1 
PRINT " [CLR]" 
PRINT"THIS PROGRMI ASSUMES THAT "; 
PRINT"YOU DO NOT HAVE ~10RE THAN "; 
PRINT "50 STUDENTS AND 10 "; 
PRINT "GRADES PER STUDENT. IF 
PRINT " YOU DO , CHANGE THE DIM "; 
PR I NT "STATEMENTS AND 2150 ." 

" . , 

PRINT 
PRINT " INDICATE ENTRY OF DATA BY ~ 

~L.K r EYBOARD , L.TrAPE , DRIVE L.0r " 
PRINT " OR DRIVE L.lf." 
INPUT M$:M$=LEFT $(M$ , l) 
IF M$= "K" THEN DV=0 : NP=0 :GOTO 3000 
INPUT "ENTER FILENAHE "; F$ 
IF M$= "T " THEN DV=I : SA=0:IT=2: 
~GOT02950 

IF M$= "0" OR H$= "I " THEN DV=8:SA=5 : 
~IT=l: F$=M$+ ":" +F$+ ", SEQ , REAO " 

IF I T=1 THEN OPEN 2,DV,15 ,"I" +M$ : 
~GOSUB 36610 : GOTO 2950 

PRINT "ENTER K,T,0, OR 1. ":GOTO 2910 
OPEN I,DV,SA , F$ :I F IT~ 1 THEN GOSUB ~ 

~36610 
INPUT ' I, K$:ON IT GOSUB 36610 , 36710 
PRINT "FI LE IDENTIFIER IS "; K$ 
INPUT #I, H$ : ON IT GOSUB 36610,36710 
JT=VAL( H$) :IF JT= 0 THEN PRINT " # OF ~ 
~STUDENTS IS 0 ": GOTO 2905 

INPUT# I, H$ : ON IT GOSUB 36610 , 36710 
NN=VAL(H$) : IF NN=0THEN PRINT '" OF ~ 
~GRADES IS 0 " : GOTO 2905 

I NPUT. l, D$: ON IT GOSUB 36 610, 
~3 6710 : D$~LEFT$ ( D$,I) 

2975 PRINT"NUMBER OF STUDENTS IS " ;JT 
2980 PRINT " NUMBER OF GRADES IS " ;NN 
2985 IF D$~"Y " THEN PRINT "THERE ARE ~ 

~IDENTIFI ERS . " 
2990 IF N<MG THEN INPUT"HOIv MA NY GRADES ~ 

~\,II LL YOU BE ADDING "; NP 
2995 IF NN+NP )11G THEN PRINT " TOO MANY ": 

~GOTO 2990 
2999 N=NN+NP 

4550 IF DV ) 0 THEN 6200 

1 0200 IF D$~ " N " AND DV~0THEN 1 0700 
1 0250 IFDV ) 0THENINPUT#I , N$(J+ I ): 

~ONITGOSUB36610 ,3 67 1 0 :PR INTN$(J+ I ) : 
~GOT01 0500 

11300 I F DV=0 THEN PRINT " ENTER" ; N; 
.., II GRADES FOR "; 

1135 0 IF DV) 0 THEN PRINT " ENTER "; NP ; 
...," GRADES FOR II; 

11 400 PRINT"ST UDENT "; J 
11500 FOR 1=1 TON 
115 20 IF DV=0 THEN 11600 
11540 IF I )NN THEN 1 1 600 
115 60 INPUT l l, H$ : ON IT GOSUB36610 , 3671 0 
1 1 580 STUDENT(J ,I ) =VAL(H$) : GOT011 800 
11 600 PRINT "GRADE 1 " ;1; 

1320 0 PRINT "OKAY? "; 
13 250 GET C$:IF C$= "" THEN 132 50 
13400 PRINT C$ 
13500 IF C$= " Y"THENI 0200 
13530 IF DV=0 THEN 13600 
13540 PRINT "CURRENT GRADES:" 
13 550 FOR P= I TON : PRINT STUDENT(J , P) ; 
13 560 NEXT P:PRINT 
13600 PRINT "\vHICH GRADE (IF HORE THAN "; 
13700 PRINT " ONE GRADE NEEDS CH ANG I NG , "; 
13800 PRINT "yOU HAY CHANGE ONE AT n; 
1 3900 PRINT "A TIHE OR CHANGE ALL BY "; 
14000 PRINT " ENTERING " ; 

166 99 REM IF OPEN FILES , THEN CLOSE 
1 6700 IF DV~1 THEN CLOSE 1 
1 6710 IF DV= 8 THEN CLOSE I:CLOSE 2 
16720 PRINT : PRI NT "WHEN YOU AR E RE ADY " 

23200 IF Q<10 ORC$ =" N" THEN GOTO 23700 

27620 PRINT CHR$( 1 8) ;" 7 ";CHR$(146) ; 
27640 PRINT"WRITE FILE " 

3601 0 RE~l IVRITE FILE OF PERTINE NT INFO 
360 1 2 REM AND RAW STUDENT GRADE S 
36020 RV=2:IT=0 
3602 1 INPUT " FILENAllE_n; F$ 
36022 INPUT "L.TrAPE OR THE DRIVE NUllBER ~ 

~FOR DISK ";H$ : H$= LEFT$(H$ , I) 
36024 IF H$= " T" THEN IT=2 : DV=I : SA=I : 

~GOT036050 
36028 IF H$="0 " OR H$ ="I" THEN IT=I : 

~DV=8:SA=6:F$=H$+ ":" +F $+" ,SEQ , 
..,WRITE " 

36030 IF IT=1 THEN OPEN 2, DV , 1 5 ," I "+ H$ : 
~GOSUB 366 1 0 

36032 IF I T=0 THEN 36022 
36050 OP EN I, DV , SA , F$ :IF IT=1 THEN ~ 

~GOSUB 36610 
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36054 INPUT"ENTER AN IDENTIFIER FOR -i 36610

-.THIS SET OF STUDENTS ";H$

36058 PRINT#1,H$:IF IT=lTHEN GOSUB 36610 36620

36062 H$ = STR$(J) :PRINT#1,H$:IF IT=1 -.

-.THEN GOSUB 36610 36630

36066 H$ = STR$(N) :PRINT#1,H$:IF IT=1 -i 36640

-.THEN GOSUB 36610 36650

36070 PRINT#1,D$:IF IT=1 THEN GOSUB36610

36080 FOR H=1TOJ 36660

36081 IF D$="Y" THEN PRINT#1,N$(H):

-. GOTO 36084 36670

36082 REM ELSE PRINT SEQUENCE # 36680

36083 PRINT#1,STR5(H) 36690

36084 IF IT=1THEN GOSUB 36610 36700

36086 FOR L=l TO N 36710

360 88 H$=STR$(STUDENT(H,L)):PRINT#1,H$ 36720

36089 IF IT=1 THEN GOSUB 36610

36090 NEXT L: NEXT H 36730

36092 PRINT#1,"DONE":IF IT=1 THEN GOSUB i 36740

-.36610 36750

36095 CLOSE 1:IF IT=2 THEN CLOSE 2 36760

36097 PRINT"FILE WRITTEN. RETURN TO -i

-.MENU.": RETURN

REN ERROR CHECKING ROUTINE FOR -i

^DISK 10

INPUT#2,E$(1),E$(2),E$(3),E$(4):

-.IF E$(1) = "00" THEN RETURN

REM ELSE THERE IS AN ERROR

FOR P=1TO4: PRINT E$(P): NEXT P

PRINT"CORRECT THE ERROR, IF -i

-.POSSIBLE. TO CONTINUE THE PROGRAM"

PRINT"PRESS ANY KEY.":CLOSE 1:

-.CLOSE 2

GET Y$: IF Y$="" THEN 36670

ON RV GOTO 2905, 36020

RETURN

REM ERROR ROUTINE FOR TAPE

IF ST=0 THEN RETURN

IF ST<64 THEN PRINT"STATUS IS ";

iSTj". TRY AGAIN.":GOTO 37740

IF ST=64 THEN PRINT"EOF ON TAPE."

PRINT"PRESS ANY KEY TO CONTINUE."

GET H$:IF H$=""THEN 36750

RETURN (9

Hard Working Software for PET/CBM Micros

MATRIC

MATBIC expands Commodore BASIC

with fourteen new commands for hand

ling arrays.

Display a matrix on the screen and

change its values. Transfer data between

matrices or fill a matrix with a constant.

Transpose. Transfer diagonals between

matrices, or from a matrix to a vector, or

from a vector to a matrix, or fill a diago

nal with a constant. Do vector or matrix

addition, subtraction, multiplication;

elementwise multiplication, division,

squares, and square roots. Inversion.

Determinant. Eigenvalues and eigen

vectors of a square, symmetric matrix.

Algebraic style syntax, checks for con-

formability, extended error messages.

The 5K machine language program

comes on tape or disk with a 32-page

manual. Specify size and ROM set of

your machine. Price: S125.

PRO-GRESS

This multiple regression program reads

data from tapes or CBM disk. Concaten

ates files. Selects records. Deletes cases

with missing data. Transforms variables.

Generates new variables. Allows key

board input of means, standard devia

tions, correlations. Names variables.

Provides means, standard deviations, cor

relations; R, R-square, F, degrees of free

dom; constant and coefficients, betas,

Student's t's. Output to screen, or to

ASCII or CSM printer.

Analyzes 10 predictors in 8K; 25 in 16K;

45 in 32K. No limit on number of records.

Approximate timing: % minute per 100

records with one predictor; 30 minutes

per 100 records with 45 predictors.

You get two programs and a manual.

Program I has elaborated instructions,

requires 16K or 32K. Program II has

abbreviated instructions, runs in 8K or

more. Cassette tape: $45. Disk: $50.

TEXTCAST II

A word processor for

machines, old or new

machine language.

8K and larger

ROMs. All in

Edit with tapes or disks in any combina

tion. Produces ASCII files that can be

used by other programs.

Unfinished words at the end of a line

leap to the next line while you type.

Powerful screen editor with full control

over visible cursor. Repeat action on all

keys and commands.

Use printer in typewriter mode. Prints

files with centering (enhance on PET

printer), underlining (reverse on PET

printer), right justification, page num

bers at top or bottom. Set left margin

and line length. Transmits all NEC Spin-

writer^-1 characters and commands.

You get old and new ROM versions of

the program, and revised manual. On

tape: S75; on diskette, S80.

Order your WorkerWare from:

COGNITIVE PRODUCTS,® P.O. Box 2592, Chapel Hill, NC 27514
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36054 INPUT"ENTER AN IDENTIFIER FOR ~ 
~THIS SET OF STUDENTS " ;H$ 

36058 PRINT l 1, H$:IF IT= l THEN GOSUB 366 1 0 
36062 H$ =STR$(J) : PRINT#l,H$:IF IT= l • 

.THEN GOSUB 366 1 0 
3606 6 H$ =STR$( N) :PRINT#l , H$:IF IT= l • 

.THEN GOSUB 36610 

COMPUTE. 

36610 REM ERROR CHECKING ROUT INE FOR ~ 
~DISK IO 

36620 INPUTI2,E$(1) , E$(2) , E$(3) ,E$(4 ) : 
~I F E$( 1 ) =" 00 " THEN RETURN 

36630 REM ELSE THERE IS AN ERROR 
36640 FOR P=lT0 4: PRINT E$(P): NEXT P 
36650 PRI NT"CORRECT THE ERROR, IF ~ 

n 

36070 PRINT #l , D$ : IF IT=l THEN GOSUB36610 
36080 FOR H= l TOJ 

, POSSIBLE . TO CONTINUE THE PROGRAM " 
36660 PR I NT " PRESS ANY KEY ." :CLOSE 1 : 

36081 IF D$ = "Y " THEN PRINTl1 , N$(H) ~CLOSE 2 
~ GOTO 36084 

3608 2 REM ELSE PRINT SEQUENCE I 
360 83 PRINTl 1, STR$(H ) 
36084 IF IT= l THEN GOSUB 36610 
36086 FOR L= l TO N 

36670 GET Y$ : I F Y$= " " THEN 36670 
36680 ON RV GOTO 2905 , 36 020 
36690 RETURN 
36700 REM ERROR ROUT I NE FOR TAPE 
367 1 0 IF ST=0 THEN RETURN 

360 88 H$ =STR$( STUDENT(H , L» :PRINTU,H$ 
36089 IF IT= l THEN GOSUB 3661 0 

36720 IF ST <64 THEN PRINT "STATUS IS "; 
~ST ; ". TRY AGAI N. " :GOTO 37740 

36730 I F ST=64 THEN PRINT " EOF ON TAPE . " 
36740 PRINT"PRESS ANY KEY TO CONTINUE ." 
36750 GET H$ : I F H$=" " THEN 36750 

36090 NEXT L : NEXT H 
36092 PRINT #l, "DONE ": IF I T=l THEN GOSUB • 

~36610 

36095 CLOSE l: IF IT=2 THEN CLOSE 2 
36097 PRINT " FILE vIRITTEN. RETURN TO • 

• MENU ." · RETURN 

3 6760 RETURN © 

Hard Working Software for PET/CBM@) Micros 
PRO-GRESS@ 

MAT AIC expands Commodore BAS IC T his m ultip le regression program reads 
with fourteen new commands for hand- data from tapes or CBM disk . Concaten-
l ing arrays. ates files. Select s records. Deletes cases 

D isplay a mat rix on the screen and 
change i t s values. T rans fer data b etween 
matr ices or fill a m atrix with a constant. 
T ranspose. T ransfer d iagonals between 
matrices, or from a matrix to a vector, or 
from a vector \0 a matrix . or f i ll a d iago· 
na l with a constant. Do vector or matrix 
addi t ion, subtraction, multip licat ion; 
elementwise multiplication, division, 
squares, and square rOO IS. Inversion. 
Determinant. Eigenvalues and eigen . 
vecto rs o f a sq uare, symmel ri c malrix. 

A lgebraic style synta x , checks fo r can · 
formabil itv , extended error messages. 

Th e 5K machine language p rogram 
comes on tape or disk wit h a 32-page 
manual. Speci fy size and ROM set o f 
your mach ine. Price: S1 25. 

Order your WorkerWare from : 

with m issing data. T ra nsforms va ri ab les. 
Generates new variables . Allow s key­
board input of means. standard devia­
tions, correlations . Names variables. 

Provides means, standard d eviat ions, co r­
re lat ions; R, A·square, F. degrees of free­
dom; constant and coefficients , betas, 
Student 's t's. Ou tpu t to screen, or to 
ASC II or CBM p ri nter. 

Analy zes 10 p redictors in 8K; 25 in 16K ; 
45 in 32K . No limit on number o f reco rds. 
Approximate timing: Y.. m inute per lOa 
records w it h one pred ictor ; 30 m inu tes 
per 100 records with 45 p redic tors. 

Y ou get two p rograms and a manua l . 
Program I has elab orated in st ructions, 
requires 16K o r 32K . Program II has 
abbreviated instructions, run s in 8K or 
more. Cassette tape: $45. D isk : S50. 

TEXTCAST II@, 

A word processor fo r 8K and larger 
mach ines, old or new ROMs. Al l in 
mach ine language . 

Edit w ith tapes or disks in any combina­
tion . Produces A SCII fi les that can be 
used by other p rograms. 

Unfin ished words at the end of a l ine 
leap to the next l ine w h ile you t ype. 
Powerfu l screen ed itor w i th full control 
over visible cursor. Repeat action on all 
keys and commands. 

Use p rinter in typewriter mode. Prints 
l iles with cenler ing (enhance on PET 
printer), underl in ing (reve rse on PET 
printer), right justification, page num· 
bers at top or bottom . Set left margin 
and li ne length. T ransm i ts all N EC Sp in­
write r\D charac t ers and commands. 

You get old and new ROM versions o f 
t he program, and revised manual. On 
tape: 575; on diskette, S80. 

COGNITIVE PRODUCTS,® P.O. Box 2592, Chapel Hill, NC 27514 
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STRUCTURED GAMING: Play and
Work in High SchoolComputer Science
J, M. Moshell, G W.Amann(TheUniversi1yof Tennessee)

W. E. Baird (West High School) Knoxville, Tennessee

Prologue:

Question 1: When is a computer game not a game?

When is it "ok" class-activity?

Question 2: So what's wrong with games, anyway?

Exasperated answer to 2:

Students won't work on programs when they have

access to games. Games are fun and programs are

work.

Reflective answer to 2:

The "usual" computer games are either hand-eye

(with occasionally some small amount of brain) -

coordination contests, such as "Lunar Lander", or

fantasy-land interactive do-it-yourself storybooks such

as "Dungeons and Dragons". These activities par

take of the allure of broadcast television: namely,

they involve the student kinetically and emotionally,

but they do not have a "cumulative" component.

You can walk in on television, (or computer games

like PONG or SPACE WAR) anytime; there are no

prerequisites, no logical-deductive skills are required.

(For an excellent exploration of this theme, see

(Postman, 1979).)

We cannot call this kind of attention "passive" -

observe any kid watching an action TV show, or

playing a video game. Nevertheless the interaction is

"non-analytical" - it has more in common with base

ball than with reading; more of recess to it than of

curriculum. No wonder teachers of computing have

"game trouble" whenever interactive terminals or

mini-micros become available.

The problem this paper explores is the develop

ment of an introductory computing curriculum built

around a kind of "structured gaming". The com

puting community has begun to understand that

carefully-chosen programming language features can

guide our thought in ways that make code "work

across time": remain adaptable, comprehensible,

repairable. We propose that a similar choice of

gaming-features can foster the development of logical

problem-solving skills, while retaining the kinetic/

esthetic motivational structure of video games. (We

have all known "programming hacks" who have

made the game/program connection.) We want to use

microcomputer color graphics to make computing

more like color-crayons, and less like arithmetic.

Having said that much, we will answer Question

1, and then flesh out our answer with a description

of the curriculum we are developing, based on our

answer.

Question 1: When is a "computer game" an "ok"

class activity?

}uttt23-25. ©Copyright i960, University ojIowa, All
'litghh Raemd.

Answer:

1) The game must be designed with a set of

concepts and skills in mind, and a plan for

how the games teaches them;

2) The things learned in the activity must con

tribute toward a cumulative body of knowledge,

a "toolkit" that the student can perceive and

make use of, as toys and toy-making tools; and

3) The game must be superceded by a more

interesting, more interactive game, chosen with

extreme care to be unplayable unless the

student has mastered the skills taught in the

previous lesson/game.

Challenge:

Our basic mission, in the University of Tennessee/

NSF High School Computer Science Curriculum

Project (HSCS), is to make computer skills available

to "average" students. Computers may indeed

become as ubiquitous as telephones and televisions,

and we consider that the introduction of another

technology as soporific and captivating and, well,

anti-thinking as television could be a major social

disaster. We hope, rather, that computers will be

come "convivial tools" like the telephone; "convivial"

means that their use is determined by the user, not

by some central least-common-denominator such as a

broadcaster. We haven't really got Utopian ideas as

to what future generations will do with computers

(who could have predicted in 1915 what we'd

do with automobiles?). We do, however, have a

strong feeling that the question of whether indivi

duals will be able to program their computers, or

merely buy programs, is an open and important

question. The challenge is this, then: to give every

citizen who can dial the telephone, some ability to

program a computer.

Method:

This section will be brief; we have published

elsewhere (Aiken, Hughes, Moshell, 1980) the "nuts

and bolts" description of HSCS. We are using a

cartoon-animation software system called RASCAL

(Moshell & Hughes, 1980), which runs as part of

UCSD PASCAL on the APPLE microcomputer. The

basic installation costs about $3200, including a

single floppy disk, color television and 100 character-

per-second printer. Each lesson in a one-semester

(eighteen week) course consists of approximately a

week of work, divided into these parts:

Introductory activities;

Exploration project;

Skill-building projects:

Buttoning-up activities;
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When is it "ok" class-act ivity? 
Question 2: So what'5 wrong w ith games, anyway? 

Exasperated answer lO 2: 
Students won't work on programs when they have 
access to games. Games are fu n and programs are 
work. 

Reflect ive answer to 2: 
The Husual" com pUler games are either hand-eye 
(with occasionall y some small amo unt of brain) -
coo rdinat ion co ntests , such as " Lunar Lander" , or 
fantasy-land in teract ive do-it- yourself storybooks such 
as " Dungeons and Dragons". These activities par­
take of the allure of broadcast television : namely, 
th ey involve the student kin eticall y and emot ionally , 
but they do not have a "cumulat ive" component. 
You can walk in on te lev ision, (or computer games 
li ke PONG or SPACE WAR ) anytim e; there are no 
prerequisites , no logical-deductive skill s are requ ired . 
(For an excellent explo ration of this theme , see 
(Postman, 1979).) 

We ca nnot call thi s kind of attention " passive" 
observe any kid watching a n action TV show, or 
playing a video game. Nevertheless the interaction is 
" no n-analytical" - it has morc in common with base­
ball tha n with readin g; more of recess to it th an of 
curriculum . No wonder teachers of computing have 
"game trouble '! whenever interact ive term inals or 
mini-micros become ava ilable. 

The problem this paper explores is the develop­
ment o f an introductory computing curriculum built 
around a kind of "stru ctured gaming". The com­
puting community has begun to understand th at 
carefully-chosen programming language features can 
guide our thought in ways that make code "work 
across time": remain adaptable, comprehensible, 
repa irable. We propose th at a similar choice of 
gaming-features can foster th e development of logical 
problem-solving skill s, while retaining the kinetic! 
esthetic motivat ional structure of video games. (We 
have all known "programming hacks" who have 
made the game/ program connection .) We want to use 
microcomputer color graphics to make com puting 
more like color-crayons, and less like arithmetic. 

H av in g said that much , we will answer Question 
1, and then fl esh out our answer with a description 
of the curriculum we are developin g, based o n our 
answer. 

Question 1: When is a " computer game " an "ok" 
class acti vity? 

Answer: 
1) The game must be designed with a se t of 

conce pt s and ski ll s in mind , and a plan for 
how th e ga mes teaches them; 

2) The things learned in the act ivi ty must co n­
tribut e toward a cumulative bod y of knowledge, 
a "toolkit " that the student ca n perceive and 
make usc of, as toys and toy-making tools; and 

3) The game must be su perceded by a mo re 
interesting , more int eract ive came, chosen with 
extreme care to be unplayable unless the 
student has maste red the skill s taught in th e 
prev ious lesson/ga me. 

Challenge: 

O ur basic mission, in th e Un ivers ity o f T ennessee/ 
NS F High School Com puter Science Curriculum 
Project (H SCS), is to make computer skill s ava il able 
to " average" student s. Computers may indeed 
beco me as ubiquitous as telephones and telev is io ns, 
and we consider that th e in troduct ion of ano ther 
technology as soporific and captivating and, well , 
anti-t hinkin g as telev is ion could be a majo r social 
di saster. We ho pe , ralher, th at compu tcrs wi ll be­
come " conviv ial tool s" like the telephone; "convivial" 
mea ns that th eir use is determined by the user, not 
by some central least -co mmon-denominato r such as a 
broadcaster. We have n ' t reall y go t utopian ideas as 
to what future genera ti ons will do with co mput ers 
(who could have predicted in 19 15 what we'd 
do with automobiles?). We do, however, have a 
stro ng feelin g that the question of whether indivi­
du als will be able to program their computers, or 
merely bu y programs , is an o pen and impo rta nt 
question. The challenge is this , then : to give every 
citizen who ca n dial the telephone, so me abil ity to 
program a computer. 

Method: 
T hi s section will be brief; we have pu blished 
elsewhere (Aiken , Hughes, Moshell , 1980) th e " nut s 
and bolts" description of HSCS. We are using a 
cartoon-animat ion software system call ed RASCA L 
(M oshell & Hughes , 1980) , which run s as pa rt of 
UCSD PASCAL on the APPLE microcomputer. The 
basic installation costs about $3200, includ ing a 
single noppy d isk, color tel ev ision and 100 character­
per-second printer. Each lesson in a one-se mester 
(eighteen week) co urse co nsists of approximatel y a 
week of work, di vided into these part s: 

Introducto ry acti vities; 
Exploration project; 
Skill-building projects: 
Buttoning-up activiti cs; 
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A class consists of about fifteen students per com

puter (our collaborating schools have only one APPLE

each; we hope to try the curriculum in multi

computer classes later.) Five groups of three students

alternate computer use with planning work using graph

paper and marker pens. The off-line students are

planning their strategies, doing hand-simulations,

and observing the online students; for to graduate-

to the next activity, a group must successfully

predict the outcome of an assigned "seed" (geo

metric pattern, algorithm, program, etc.) The

activities develop during eighteen weeks, from a non-

linguistic color-pattern process called "quilting"

through immediate-mode and straight-line-code entry

of TURTLEGRAPHICS (Papert, 1970) commands,

the introduction of PASCAL control structures such

as REPEAT. . .UNTIL and IF. . .THEN, to the

creation of cartoon characters and their animation

with complex programs using the RASCAL animation

system. The output is always color graphics and music;

the curriculum steadily increases its "interactivity"

as students learn how to use joystick input to control

various types of motion. There is always an under

lying lesson about how programs work. All code is

in a completely structured language (PASCAL),

and is taught "from the inside out" - only at

later stages do "environmental details" such as

declarations become of concern. A PASCAL inter

preter is used which scrolls the source-program being

executed on the bottom of the screen (at a con

trollable rate) while the program produces its output

on the top part of the screen. A working system

will be on exhibit at NECC/80.

The cognitive style of the HSCS Curriculum

The central common fact that unifies our program/

lessons Quilting, Turtlcgraphics and more traditional

interactive games is that they sell themselves. No one

has to compel students to do their assignments.

The point at which our curriculum diverges

from "closed" games is in the fact that the only

real opponent in traditional games is a pseudo

random number generator, or perhaps another

human. In a cognitive game the opponent is the

rich structure of our own ignorance. . . The

excitement of being able to create pattern and

order is as old as the wall-paintings in the caves

of France. It is an essentially human activity, one

at which all players can win. It is also a 'meta-

game', in which an infinite number of specific

games and traditional games is analogous to that

between a set of blocks and a preassemblcd toy.

A different order of learning becomes possible.

The design style of the HSCS Curriculum

The fundamental design principle we have

followed is to attempt to make each lesson augment

the student's skills in three areas: discovery,

control, and design. We allow students to "play"

with the system as each new feature is introduced,

but they have "discovery questions" whose answers

they seek as they "mess around", in more or less

structured ways. They need to find the answers to

be allowed access to the next level of the system.

Students develop discovery skills by experimentally

answering questions like "what docs this command

do?"

We ask students to undertake a specific

"challenge", such as the "shoot-the-dot" game,

to develop their ability to control the computer

by selecting the correct command and providing

correct values for its operands. Their understanding

of the system is built by simulation exercises,

which allow them to predict the behavior of a

command, thus to choose the right command.

Later in the semester, students will begin

writing programs; but even at early stages there is

the impetus to design input sequences to produce

the desired pattern. Students must be able to pro

duce a sequence of commands which produces the

predicted output on first submission, to graduate

to the next level of the system.

Another principle we have followed can be

summed up in the phrase "design from the first

experience". We believe that computer science

(or anything else) should be taught "from the inside

out". That is, first experiences must incorporate

the heart of the matter at hand, with as little

extraneous matter as possible. For instance,

quilting teaches the fundamental core of the

computing experience: in repetition of a controlled

process, there is great power. The Quilting lesson

is taught without introducing a word of jargon,

previous assignments, or complex command

sequences. Quilting, and its fundamental message,

can be taught to illiterates. The second lesson

similarly teaches the relationship between operands,

operators and results. Only after students have firm

operational skill with a given tool, do we intro

duce terminology, written reference materials and the

ultimately necessary environmental details such as

data declarations and control statements. We are

excited by the prospect of transforming gaming, a

traditional problem area for computing teachers, into

one of their primary tools.

The authors acknowledge and appreciate the assistance of their

collaborators: R. M. Aiken, C. E. Hughes, C:. R. Gregory

and J. A. Ross (University of Tennessee); I.. Demarotta

(H. C. Maynard High School); E. Miner (Alcoa High School).
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A cl ass cons ists of abou t fifte en students per com~ 
pu ter (our coll aborati ng schools have only o ne APPLE 
each ; we hope to try the curriculum in l11ulti~ 
computer classes la ter.) Five grou ps of three students 
alternate com pUler use with planning work using graph 
paper and marker pens. The off-lin e st udents a re 
planning the ir st rategies, doin g hand~sim ul ations, 

and observing the online students; for to grad uate 
to the next activity, a group mu st successfu ll y 
predict the outcome of an assigned "seed " (geo­
met ri c pattern, algori thm , program, etc.) The 
act ivities develop during eight een weeks, from a non­
lin guistic color-pattern process called "quilting" 
through immed i a t e~mode and s tra i ght-linc~code em ry 
of TURTLEGRAPHICS (Papert, 1970) commands, 
the introduct ion of PASCAL control st ru ctures such 
as REPEAT ... UNTIL and IF . . THEN , 10 the 
creat ion of cartoon characters and the ir animat ion 
with complex programs using the R ASCA L animation 
system. The ou tput is always color graphics a nd music; 
the curricul um stead il y in creases its " in terac ti vit y" 
as students learn how to use joystick input to con trol 
vario us types of motion. There is always an under~ 
lyin g lesso n about how programs work. A ll code is 
in a completely structured la nguage (PASCAL), 
and is taught" from the insidc OUl J) ~ o nly at 
later stages do "environmental details " such as 
declarations become of co ncern. A PASCAL i nl er~ 
prete r is used which scrolls the source-program being 
executcd on the bottom o f the screen (at a con­
tro ll able rate) whil e th e program produces its output 
on th e top pa rt of the screen. A working sys tem 
will be on exhibit at NECC/SO. 
The cognitive style of the HSCS Curriculum 
The central common fact that unifies our program/ 
lessons Quiltin g, Turtl egraphics and more traditional 
interactive games is that they sell th emselves. No one 
ha s to compel st udents to do the ir assignments. 

The point at which our curriculum diverges 
from " closed" games is in the fact that th e only 
real o pponent in traditional games is a pscudo­
random number generato r , o r perhaps another 
human. In a cognitive game the opponent is thc 
rich structure of our own ignorance. The 
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they seek as they " mess around", in more o r less 
structured ways. They need to find th e answers to 
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answering questions like "what docs this com mand 
do?" 
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summed up in the phrase' ' design from the first 
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computing experience : in repetition of a controlled 
process, there is great power. The Q uilting lesso n 
is taught without introducing a word o f j argon, 
previous ass ignments , or complex command 
sequ ences. Quil ting , and its fundam ental message , 
ca n be taught to ill iterates. The second lesson 
simil a rl y teaches th e relat ionship between opcrands, 
operators and resu lts. O nl y a fte r students have firm 
operational skill with a given tool , do we intro-
du ce terminology, wri tten reference materia ls and the 
ultimately necessary enviro nmental details such as 
data declarations and control statemen ts. We are 
exci ted by the prospect of transfo rmin g gaming, a 
trad itio nal problem a rea for co mputin g tcachers, into 
one of their primary tools. 
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A PET"ANSWERBOX" PROGRAM

FOR TEACHERS
Lack of appropriate software has been a persistent

problem for educators interested in using micro

computers to assist classroom instruction. This diffi

culty is one that is not likely to go away soon.

A great many companies are currently rushing in

to fill the gap. But it will probably take several

years before supply catches up with demand in this

burgeoning new area of educational technology.

Meanwhile, those of us who are promoting the use of

micros for instruction can help teachers integrate

their regular classroom materials with computer

hardware in ways that will be immediately useful to

students and teachers alike. This article briefly

describes one such approach.

The public schools of Edina, Minnesota, make

considerable use of microcomputers for instruction,

particularly at the elementary level. Indeed, demand

for these machines has been so great that by the fall

of 1980 more than eighty computers (most of them

PET micros) will be helping students improve their

skills in the areas of capitalization, punctuation,

spelling, language usage, and mathematics.

To assist in the accomplishment of this, the

Edina system regularly offers its teachers opportuni

ties to become participants in microcomputer work

shops designed to integrate the use of printed

instructional materials with micros. In particular,

the author, who serves as an instructor at these

workshops, has written a simple program called

ANSWER BOX which has turned out to be both

popular and effective.

ANSWER BOX assumes that students will bring

printed instructional materials to the micro

and type in their answers to problems at the computer

keyboard. The computer then becomes a sophisti

cated response device, providing immediate reinforce

ment, keeping track of student progress, and summar

izing learning results at the end of each lesson,

including time on task.

In order to prepare ANSWER BOX programs,

teachers need to have only the ability to type

answers on data lines. No questions of copyright

are involved. Nothing in the original printed material

is copied or altered in any way. The answers to

problems are simply entered into the computer on

the appropriate data lines. The computer does the

rest.

Let's see how this works. Look at Figures 1 and

2 below.

Figure 1 is a sample instructional exercise. It

consists of fifteen problems. Each problem presents

a group of words. Is the group of words a complete

sentence? If so, the student types YES (and
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presses the RETURN key). If not, the student

types NO (and presses the RETURN key). If

the student's answer is right, a smiling ANSWER

BOX face appears while the student's name Hashes

on and off underneath it. If the student's answer

is wrong, a frowning ANSWER BOX face appears

with the word WRONG. Meanwhile, underneath the

ANSWER BOX, the right answer Hashes on and off.

The student must then type the right answer before

the computer will go to the next problem.

If the student does not know the answer to a

problem, he/she may type the question mark (and

press the RETURN" key). The computer will then

prim the right answer. However, the student must

also type the right answer before the computer will

go to the next problem.

IDENTIFYING COMPLETE SENTENCES

Lesson 23

For each group of words, answer YES if [lit- group farms

;i complete sentence. Answer NO if the group docs not form

a complete sentence.

1. Beyond the highest mountain thai we could see

2. If there is the slightest doubt in your mind when you

think about it

3. I will sec him tomorrow

4. Last night under a yellow moon

5. She lias seen enough trouble already

6. Although I did not know them well

7. In case you are ever interested in the results

8. Plan lo go with me to the store

9. Thai sounds sensible

10. There is no point in talking about it

11. Overhead in the bright sunshine

12. When the last tar meed across the finish line

[3. After he received the mysterious letter in the mail

14. Don't tell me what to do

15. After she ate. she felt better

FIGURE 1

Figure 2 is a listing of the ANSWER BOX

program. Let's examine it. The REM statements on

Lines 10-60 explain how the answers to a printed

exercise are to be entered on the appropriate data

lines. Note that Lines 7000-7998 are lo be used to

enter the data.

It should be emphasized that a single ANSWER

BOX program can be used to accommodate a multi

plicity of printed exercises. Indeed, the author has

more than once entered into one program the answers

to all the exercises in a given workbook. As the REM

statements indicate, the various groups of exercise

answers must be separated by lesson numbers also
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A PET '~NSWER BOX" PROGRAM 
FOR TEACHERS 
Lack o f appropriate soft ware has been a persistent 
problem for educators interested in using micro­
computers (Q ass ist class room instruction . This diffi­
cult y is one that is no t likely LO go away soon. 

A great many companies a re c urre ntl y ru shing in 
10 fill the gap. But it will probabl y take several 
years before supply calches up with demand in th is 
burgeoning new area of educat ional teehnolQgy. 
M eanwhile, those o f us who arc pro motin g th e use of 
micros for instru ction ca n hcljJ teachers integrat e 
their regular cl assroom m ateria ls with comput er 
hardware in ways th at w ill be immedi a tel y useful to 
student s and teachers a like. This art icl e bric ny 
describes o ne such approach . 

The public schools of Ed ina, Minneso la , make 
cons id erable use of microcompUl crs fo r instruct ion , 
part icularl y at the elementary level. Indeed , demand 
for these machines has been so great thaI by the fall 
of 1980 mo re th an eighl y computers (most o f thcm 
PET micros) will be helpin g studen ls improve Ihe ir 
skill s in the areas o f capitalizat ion , punctuatio n , 
spelling , lan guage usage, and mathematics . 

To assist in the acco mplishment of thi s, the 
Edina system regul arly offers its teachers opport uni­
ties to become participa nt s in microco mput er work­
shops d es igned to int egrate the use of primed 
in structio nal m aterials with micros. In parti cular, 
the a urhor , who serves as an instructo r at these 
workshops, has written a simple program ca ll ed 
ANSWE R BOX which has turned out 10 be both 
popu lar and effective . 

ANSWER BOX ass umes thaI students wi ll bring 
print ed in st ructional mat e ria ls to the micro 
and lype in th eir an swe rs to problem s a t the computer 
keyboa rd. The compulel' Ihen beco mes a soph isti ­
cated response device, prov idin g im med iate reinforcc­
menl , keepi ng track of student progress, and summar­
izing learning results at th e end of each lesson , 
including time on tas k. 

In o rde r to prepare AN SWER BOX program s, 
teache rs need to have o nl y the a bilil Y 10 Iype 
a nswers on dat a lin es. No question s o f co pyri ght 
a rc in volved . Nothin g in th e origin a l print ed material 
is cop ied or alle red in a ny way . The answers to 

problem s arc simpl y ent e red in LO the com puter on 
the appropria te dat a lines. The compu ter docs the 
rest. 

Le t '$ sec how thi s works . Look a t Fi gures 1 and 
2 below. 

Fi gure I is a sa mple in structio nal exe rcise. It 
consists o f fi fteen problems . Each problem present s 
a gro up o f wo rds. Is th e group of wo rds a co mplete 
sent ence? If so, the st udenl types YES (and 
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presses Ihe RETURN key). If not, the stude nt 
types NO (and presses the RETURN key). If 
th e student 's answer is ri ght, a sm ilin g ANSWER 
BOX face appea rs whil e th e student ' s name fl as hes 
on and ofT undernea th it. If the slUdent 's answer 
is wrong, a frowning ANSWER BOX face a ppears 
with the word WRO NG. M eanwhile, undern ea th the 
A SWER BOX , th e righl an swer fl ashes o n a nd off. 
The sLUdent mu st th en type the right a nswer befo re 
th e computer will go to th e next problcm . 

If the student does no t know the answer to a 
problem , helshe may I)'pe the question ma rk (a nd 
press the R ETUR N key). The compu ter will then 
print the ri ght answer. H owever , th e studcnt mu st 
al so lype the right a nswer befo re th e co mputcr wi ll 
go to the next problem. 

IDENTIFYING COMPLETE SENTENCES 

Lesson 23 

For each grou p of wo rds, answe.: r YES if th c group form s 
a complele sent ence. Answer NO if the.: g ro u p dot.:s 1101 fo rm 
a com plete st.: nte ntt.:. 

I . Ikyond the highe.: st rnOllllwi n that we.: cou ld sn· 
2. I f tlwre is the slightes t doubt in your mind "hen yuu 

th in k about it 
3. I wilt sec him tolllorruw 
4. Last ni ght und er a yellow l1l oon 
j. She 11<1 :- ~ct: 11 c llough troublt: alrt.:ady 
6. Allhough I did 110t kn ow th elll wci l 
7. in case you a rc evcr inte re.:sted in the resu lts 
8. Plan to go with IllC to the SlOft· 

9. That suunds sensible 
10. T here is no po int in talk ing about it 
II . O\"c rlH.~ ild in the b ri ght sutlshilH: 
12. Whcli Ihe.: last ca r racer! acruss th e fin is h lilll" 
1 :s. AftCf hc rccc..:iveci the.: lIl ys te r ious kttt:r ill ti lt: ma il 
14. Do n't tci l lIle what to do 
15. Afl c r she at e. she fel! bclter 

FIGURE I 

Fi gure 2 is a list in g uf Ih e ANSWER I\O X 
program. Let 's exa mine it. The RE~1 slatc ml:nt s on 
Lin es ) 0-60 explain how the answers to a printed 
exe rc ise a rc to be en tcrcd on th e appro pr ialc data 
lin es. NO le th a I Lines 7000-7998 a rc 10 be used 10 

ent e r th e data. 
h should be empha sized thaI a sin gle ANSW ER 

BOX progra m can be used to accomm oda te a mult i­
plic ity o r prin ted exe rcises. Indeed , the <tu thor has 
mo re than once ent ered into o ne progralJl !ill.: answers 
to a ll the exercises in a give n wo rkbook. As the R ENI 
statement s indica te , th e various groups o r exe rcise 
a nswers Illu st be sepa rated b y lesso n nu mbers al so 
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entered on the appropriate data lines.

II several lessons are to be entered on the data

lines, you can occasionally check to see how many

free bytes of memory your PET still has for you to

use. Typing the direct command ?FRE(0) will give

you this information. If you have an 8K PET,

ANSWER BOX will allow you to enter about 3000

bytes of data before running out of memory. How

ever, don't push your luck down to the last few

bytes. Some bytes are consumed when a program runs.

Allow for this.

Lines 100-104 are used lo print the name of a

particular ANSWER BOX program. In the present

instance, we are calling it IDENTIFYING COM

PLETE SENTENCES.

Look at Line 7000. The first data entry is 23,

which is the number of the lesson (see Figure 1).

The next fifteen entries are the right answers for

this lesson. Finally, the arrow pointing up tells

the PET that the lesson is over and that the results

should be summarized. Lines 9000-9999 summarize

the results of the lesson.

Readers may fee free to copy the listing of

ANSWER BOX and to use it as they think best.

Readers who would rather just buy a copy of the

tape itself may do so for 37.95 from MICRO-ED,

INC., P.O. Box 24J56, Minneapolis, Minnesota, 55424.

The author would be glad to respond to questions and

comments from interested readers.

5 REM BY T. ESBENSEN FOR MICROED,

-. INC.P.O. BOX 24156, MINNEAPOLIS,

-. MN. 55424

10 REM USE LINES 7000-7998 FOR DATA.

20 REM PAGE OR LESSON NUMBER SHOULD BE

-.FIRST DATA ENTRY.

30 REM THEN ENTER ANSWERS. ALL ENTRIES

-. SHOULD BE SEPARATED BY COMMAS.

40 REM END EACH LESSON WITH "

50 REM EXAMPLES: 7000 DATA 1,A,B,C,D,"

60 REM 7010 DATA 2,WAS,IS,~

70 DIMWR$(100)

95 TlS="000000"

99 PRINT"fiWW

101 PRINT".l»>*

*

102 PRINT"j:>>* IDENTIFYING COMPLETE -.

-■SENTENCES *

103 PRINT"x»*
*

104 PRINT"r^>***************************

115 PRINT"^":INPUT"STUDENTIS FIRST -.

160 IFD?=""~"THENPRINT"^SORRY. LESSON -i

-^NUMBER NOT FOUND. ": PRINT: PRINT"TRY

-i AGAIN. ":GOTO130

170 IFD$=LE$THEN190

180 GOTO150

190 PRINT"fi"

200 READA$

210 IFA$="""THEN9000

220 P=P+1

225 IFP<10THENSP=2

227 IFP>9THENSP=1

300 PRINT"fi"

301 PRINT" 99999999999999999999

302 PRINT" 5. £
303 PRINT" 5_ ANSWER BOX £
304 PRINT" 59999999999999999996

305 PRINT" 999995 £
306 PRINT" 5_ 5_ £

307 PRINT" 5_ 5.

308 PRINT" 5. 5 £
309 PRINT" 888885 £
310 PRINT" 5_ £

311 PRINT" 5 £
312 PRINT" 5_ £
313 PRINT" 88888888888888888888

320 PRINT" O#####P

321 PRINT" ERRORS £ _L

322 PRINT" L$$$$$:

326 PRINT" O##PO##P

327 PRINT" TIME SPENT &_!_&_!_

328 PRINT" LS$:L$$:

329 PRINT" MIN. SEC.

360 PRINT"!

370

375

380

382

384

385

400

410

700

701

702

703

704

705

706

707

708

709

710

711

712

713

720

PRINTMID$(TI$,3,2) ; "»" ;MID$ (TI$ , 5

i2)
PRINT

INPUT

IFR$=

IFR$ =

"h
">

"?

^W^tt^W^" ; SPC (SP) ;P;

»2<« ";R$

"THEN300

"THEN800

IFR$=A$THEN700

IFR$OA$THEN800

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

"fi
ii

ii

"

ii

ii

ii

n

ii

ii

ii

ii

ii

it

II U.

ii

99999999999999999999

5. £
5)~}~)~)~)~)~)~)~)~6

59999999999999999996

£5_ £2

55_ Q£ QP ££

55 L: L,; qo

5_5. j^. ££

^5_ M n £fi
5 MSSSSSSN 6

5_ £

1 £
88888888RR88RRR8Ra8R

120 IFNA$="2"THEN90

130 PRINT"^":INPUT"LESSON

-.LE$

140 PRINT"fi":RESTORE

150 READD5

155 PRIN

-.HING"

730 FORZ=lTOLEN(NA$)/2

740 PRINT"-*";

745 NEXTZ

750 PRINT"r";NA$;

752 KK=KK+1

755 FORZ=1TO200:NEXTZ

760 FORZ=1TOLEN(NA$)
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ent ered o n the appro priate data lin es. 
If' seve ral lesso ns are to be ent ered on the data 

lines, you ca n occas ionall y check to see how many 
free bytes o f memo ry yo ur PET still has for yo u to 
use. Ty pin g th e direct command ' fRE(O) will give 
yo u thi s info rm ation . If yo u have an 8 K PET , 
ANS WER BOX will a llow you to ente r abou t 3000 
bytes of data be fore runnin g o ut of memory . How­
ever, don 't pu sh yo ur luck down to the last few 
bytes . Some by tes are co nsumed when a program run s. 
Allow for thi s. 

Lines 100-104 are used to print th e name o f a 
pa rticular ANS WER BOX program. In the present 
in sta nce , we a re callin g it IDE NTIfYI NG COM­
PLETE S ENTE NC ES. 

Look a t Lin c 7000. T he firs t da ta entry is 23, 
whi ch is th e number o f the lesson (sec Figure 1). 
The next fift een entri es are the ri ght ans\vers fo r 
thi s lesson. Finall y, th e arrow pointin g up tell s 
the PET th at the lesso n is ove r and th at th e res ult s 
should be summ ari zed. Lin es 9000· 9999 summ arize 
th e res ult s of the lesson. 

Read ers ma y fcc free to co py the li stin g of 
ANSWER BOX and to use it as th ey think bcst . 
Read ers who would rath er just bu y a copy o f th e 
tape itself may do so for S7.95 from MICR O-ED, 
INC., P.O. Box 24156, M inneapolis, Minnesola, 55424 . 

The author would be gLad fo resjJond Lo questions and 
comments from interested readers. 

5 REM BY T. ESBENSEN FOR tUCRO-ED, 
, INC.P.O. BOX 24156 , MINNEAPOLIS, 
, MN . 55424 

10 REM USE LINES 7000-7998 FOR DATA. 
20 REM PAGE OR LESSON NUMBER SHOULD BE , 

,FIRST DATA ENTRY . 
30 REH THEN ENTER ANSWERS. ALL ENTRIES, 

, SHOULD BE SEPARATED BY COHHAS . 
40 REH END EACH LESSON WITH • 
50 REM EXAMPLES: 7000 DATA 1,A,B,C,D,' 
60 RE M 7010 DATA 2,WAS,IS,' 
70 DINWR$ (100) 
95 TI$=" 000000 " 
99 PRINT"fltHv" 
100 PRINT"L~~*************************** 

-,** ***** 
101 PRI NT ".!:.;';'* 

* 
10 2 PRINT".!:.;';'* IDENTIFYING COMPLETE , 

,SENTENCES * 
103 PRINT".!:.;';'* 

* 
104 PRINT"L~~*************************** 

-,******* 
115 PRINT"v":INPUT"STUDENT'S FIRST, 

,NAHE;';'2~~~";NA$ 
120 IFNA$= "1"TH EN90 
130 PRINT "v":I NP UT"LESSON NUMBER;';'2~~~" ; 

,LE $ 
140 PRINT"6":RESTORE 
150 READD$ 
15 5 PRINT"hvvvHvHHHHHHHH;'.!:.SEARC 

-,HING" 

1 60 IFD$="""THENPRINT"vSORRY. LESSON, 
,NUMBER NOT FOUND.":PRINT:PRINT"TRY 
, AGAIN.":GOT0130 

170 IFD $=LE$THEN190 
180 GOT0150 
190 PRINT"6" 
200 READA$ 
210 IFA$="'''THEN9000 
220 P=P+l 
225 IFP <10THENSP=2 
227 IFP>9THENSP=1 
300 PRINT"6" 
301 PRINT" 99999999999999999999 
302 PRINT" 5. .6. 
303 PRINT" 5. ANS\'IER BOX .6. 
304 PRINT" 59999999999999999996 
305 PRINT" 999995 .6. 
306 PRINT" 5. 5. .6. 
307 PRINT" 5. 5. 
308 PRINT" 5. 5. .6. 
309 PRINT" 888885 .6. 
310 PRINT" 5. .6. 
311 PRINT" 5. .2. 
312 PRINT" 5. .6. 
313 PRINT" 88888888888888888888 
320 PRINT" O###I#P 
321 PRINT" ERRORS .%. ~ 
322 PRINT" LSSSSS ; 
326 PRINT" O##PO##P 
327 PRINT" TH1E SPENT.%. ~ , 
328 PRINT" LSS; LSS; 
329 PRINT" MIN. SEC. 
360 PRINT"MvvvHHvvvHHHHHHHHH 

-,~~";E 

370 PRINT"hvvvvvvvvvvvvvvvvvv;.;.;.;.;.t;.;.;.;.;. 
-,~~~~"; 

375 PRINTMID$(TI$,3,2) ;";';''';MID$(TI$,5, 
,2) 

380 PRINT"hvvvvvvv;';''';SPC(SP) ;P; 
382 INPUT";';';'l~~~";R$ 

384 IFR$="1"THEN300 
385 IFR$="?"THEN800 
400 IFR $=A$THEN700 
410 IFR$ <> A$THEN800 
700 PRINT"6" 
701 PRINT" 99999999999999999999 
702 PRINT" 5. .6. 
703 PRINT" 5)-)-)-)-)-)-)-)-)-6 
704 PRINT" 59999999999999999996 
705 PRINT" 25. il 
706 PRINT " .5..5. Q£ Q£ .6..6. 
7 0 7 P R I NT" .5..5. L.l. L.l..6..6. 
708 PR I NT" .5..5. .u. .6..6. 
709 PRINT" .8.5. M N.6..B. 
710 PRINT" 5. MSSSSSSN .6. 
711 PRINT" 5. 
712 PRINT" 5. ~ 
713 PRINT" 88888888888888888888 
720 PRINT"MvHvHvvHHHHHHHHHH 

-,~~~" ; 
730 FORZ=lTOLEN(NA$) / 2 
740 PRINT "~"; 
745 NEXTZ 
750 PRINT".!:.";NA$; 
752 KK=KK+l 
755 FORZ=lT0200:NEXTZ 
760 FORZ=lTOLEN(NA$) 
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PRINT"-*";

NEXTZ

PRINT"r";NA$;

FORZ=1TOLEN(NA?) : PRINTS "; :NEXTZ

FORZ=lTO200:NEXTZ

IFKK=5THENKK=0:GOTO190

GOTO750

PRINT"fi":E=E+l:IFR$="?"THENE=E-l

->A=A+1:GOTO820

PRINT"

PRINT"

PRINT"

PRINT"

PRINT"

PRINT"

PRINT"

PRINT"

PRINT"

PRINT"

PRINT"

PRINT"

PRINT"

PRINT"

99999999999999999999

5. £
5NNNNNNNNNNMMMMMMMM6

59999999999999999996

Bl

3±

11

WRONG I

$$$$$S M

65. ########

88888888888888888888

765

770

780

782

783

784

786

800

801

802

803

804

805

806

807

808

809

810

811

812

813

820

830 F0RZ=lT0LEN(A$)/2

840 PRINT"-*";

845 NEXTZ

850 PRINT"ji";A$;

852 KK=KK+1

855 FORZ=1TO200:NEXTZ

860 FORZ=1TOLEN{A$)

865 PRINT"-*";

870 NEXTZ

880 PRINT"r";A$;

882 FORZ=lTOLEN(A$) : PRINT"-*"; : NEXTZ

883 FORZ=lTO200:NEXTZ

884 GOSUB900

885 IFKK=5THENKK=0:GOTO300

886 GOTO850

900 WR$(P)=STR$(P)

910 RETURN

7000 DATA 23,NO,NO,YES,NO,YES,NO,NO,YES,

-.YES, YES, NO, NO, NO, YES, YES, A

7 9 99 DATA~~

9000 PRINT"fi^SUMMARY OF RESULTS FOR i

-.LESSON ";LE$

9010 PRTNT"88888888888888888888888888888

9015

9020

9030

9040

9050

9060

9062

9065

9070

9090

9100

9105

9110

9120

9125

9130

9999

PRINT'^STUDENT'S FIRST NAME: ";NA$

PRINT'^NUMBER OF PROBLEMS:";P

PRINT"^NUMBER OF ERRORS:";E

PRINT'^COMPUTER GAVE ANSWER:";A
PRINT'^TIME USED: ";MID$(TI$,3,2);

V MINUTE(S) AND ";MID$(TI$,5,2);

-i" SECOND (S) "

PRINT'^SPECIFIC PROBLEMS MISSED OR"

pbtnt ■'*«**«**###**##***#****##**#"
PRINT"ANSWERED BY THE COMPUTER"

PPTMT»#****##**####*####*###*#"

FORZ=1TOP

PRINT"x";WR$(Z);">";

IFWR$(Z)=""THENPRINT"-*"; :C=C-1

C=C+1:IFC=10THENC=0:PRINT"^"

NEXTZ

PRINT

PRTNT"99999999999999999999999999999

-.99999999" q

END ^

E
D

U
C
A
T

O
R

S

BECOME EDUCATED

Commodore Business Machines and the

ETC Corp. are offering a FREE computer

to any educational institution when they

purchase 2 CBM personal computers ...

. . . and ETC will train your staff at NO

EXTRA CHARGE.

INTERESTED?

CONTACT

fe
A Division of

Imi II mil p ° 8ox G
m III APex N c 27502
III! II Illll 1-919-362-4200

Special Educational Software Packages

Also Available

Located 1/2 mile East of intersection of

US 1 South & Old N.C. 42 in Apex

ATARI And SRA

Announce Educational

Agreement
Science Research Associates, Inc. (SRA) and

Atari Inc. have announced the signing of a multi-

faceted agreement concerning the development of

educational computer courseware and sale of Atari

Personal Computer Systems to the educational

community. Under the agreement, SRA will develop

educational computer courseware programs in the

areas of reading, language arts, mathematics, science

and social studies for use in the home on Atari

persona] computers. Atari will have the right to

market SRA-developed courseware programs intended

for home use.

SRA will also produce and market to schools

a broad range of educational computer programs

designed for use in the classroom with personal

computers.

Atari has appointed SRA as the organization

with primary responsibility for the sales of Atari's

personal computer products and services to the educa

tional community, which includes all types ol educa

tional institutions, public and private from pie-school

through university level.

For more information, contact Atari® Consumer

division, 1265 Borrcgas Avenue, Sunnyvale, CA 94086©
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765 PRINT"~"; 
770 NEXTZ 
780 PRINT"f";NA$ ; 
782 FORZ -ITOLEN( NA$ ) :PRINT"4 "; :NEXTZ 
783 FORZ -IT0200 : NEXTZ 
784 IFKK - 5THENKK-0:GOT0190 
786 GOT0750 
800 PRINT"6":E-E+l:IFR$-"?"THENE-E-l: 

~A-A+l:GOT0820 
801 PRINT" 99999999999999999999 
802 PRINT " ~ i 
803 PRINT " 5NNNNNNNNNNMMMMMMMM6 
804 PRINT " 59999999999999999996 
805 PRINT " .2..5. NNNNN .6..9. 
806 PRINT" .5..5. NM NM ii 
807 PRINT" .5..5. M@ l± @N ii 
808 PRINT" .5..5. II ii 
809 PR INT" ~ IVRONG ! i.B. 
810 PRINT " ~ N 5 5 5555 M i 
811 PRINT " ~ ~ N??????M ' i 
812 PRINT " ~ ### # #### ~ 

81 3 PRINT" 88888 88888 888 8888 88 8 
820 PRINT"MttvttvtvtvtvtvHHHHHHH 

..,~~~ " ; 
830 FORZ- I TOLEN(A$ )/2 
840 PRINT"4"; 
845 NEX TZ 
850 PRINT "I"; A$; 
852 KK-KK+l 
855 FORZ-IT0200:NEXTZ 
860 FORZ-ITOLEN(A$) 
865 PRINT"4 "; 
870 NEXTZ 
880 PRINT"f "; A$ ; 
882 FORZ-ITOLEN( A$ ) : PRINT"4 "; :NEXTZ 
883 FORZ-IT0 200:NEXTZ 
884 GOSUB900 
885 IFKK-5THENKK-0:GOT0300 
886 GOT0850 
900 WR$(P ) -STR$(P) 
910 RETURN 
7000 DATA 23 , NO , NO , YES , NO,YES , NO ,NO, YES , 

~YES,YES,NO,NO,NO,YES,YES,' 
7999 DATA" 
9000 PRINT"6tsUMMARY OF RESULTS FOR ~ 

~LESSON " ;LE$ 
901 0 PRINT"88888888888888888 8888888 8888 8 

9015 
9020 
9030 
9040 
9050 

9060 
9062 
906 5 
9070 
9090 
91 00 
9105 
911 0 
912 0 
9125 
9130 

9999 

.,..8....8....8. II 
PRINT "tSTUDENT ' S FIRST NAME : ";NA$ 
PRINT "tNUMBER OF PROBLEr1S: ";P 
PRI NT"tNUMBER OF ERRORS :"; E 
PRI NT"tCOMPUTER GAVE ANSI'IER :"; A 
PRINT"tT I ME USE D: "; MID$(TI$, 3 , 2) ; 
~" MINUTE(S) AND "; ~lID$(TI$, 5 ,2); 
~" SECOND( S ) " 

PRINT"tSPECIFIC PROBLEMS HI SSED OR" 
PRINT " IIIIH##II##I#III###I# ###### " 
PRINT "ANSWE RED BY THE COHPUTER" 
PRINT "II . #I ###I. II II I I##II #' ## " 
FORZ- ITOP 
PRINT"L, "i WR$(Z) i" ~ "; 
IFWR$(Z ) -"" THENPRI NT "4 " ;: C-C-l 
C-C+l:IFC-10THENC-0 : PRINT"t " 
NEXT Z 
PRI NT 
PRI NT"99999999999999999999999999999 
~99999999" IF> 

END ~ 

E 
D 
U 
C 
A 
T 
o 

BECOME EDUCATED 
Commodore Business Machines and the 
ETC Corp. are offering a FREE computer 
to any educational insti tuti on when they 
purchase 2 CBM personal computers . .. 
... and ETC will train your staff at NO 
EXTRA CHARGE. 

INTERESTED? 
CONTA C T 

R .. A Division of 
, J •• I! 

" - :-o?~. 111111 111111 

~G[fi]IP[I!L-LSC::: 1""1111111 P.O. Box G 

~_ 1111 1111 1-919-362-4200 S 
[5,]208=~ III Apex, N.C. 27502 

Special Educational Software Packages 
Also Available 

Located 1/2 mile East of in tersection of 
US 1 South & Old N.C. 42 in Apex 

AlARI And SRA 
Announce Educational 
Agreement 

Science Research Associales, Inc. (SRA) a nd 
A lari Inc. have announ ced lhe s ignin g of a l11u lli ~ 

faceted agreeme nt concernin g the developmcnl of 
ed ucational compu ter coursewa re and sale of Ara ri 
Perso nal Comput er Systems to th e educational 
commun ity. U nder the agree mcllI , S R A ... vill develop 
educa ti onal comput er courscware programs in the 
areas o f readin g, language a rts, ma lh cm mics , scic nce 
and soc ial studies fo r use in thc ho me o n A ta ri 
pcrsona l co mput ers. A ta ri w ill havc the right to 

markct SRA·developcd coursewa re programs inte nded 
lo r ho me use . 

SR A will a lso prod uce a nd ma rkel lO schools 
a broad rangc o f educat ional co m pUler programs 
des igned for use in th e cl assroo m w ith pcrso nal 
com pu ters. 

At ari has appo inled S R A as th e orga ni za lion 
with prim ary rcsponsibi lit y fo r the sales of" Atari's 
pe rsonal com put e r produ cts and se rvices to the educa ­
tio nal co m m unit y, which in cl udcs a ll types o f educa­
tiona l institutio ns, public and pri vat e from prc·school 
thro ugh uni versit y level. 

For mo re in forma tion , cont act Ata ri® Consumer 
di vision, 1265 Borregas Ave nue, Sunn yvale, C A 94086 (g 
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PET GET WITH
FLASHING

Gary Greenberg

35-63 SOth St.

Jackson Hts., NY 11372

There are many reasons why some programmers

prefer to use the GET statement for keyboard input

rather than the INPUT statement. One reason of

interest to many beginners is that the GET state

ment can help prevent falling out of the program

when the wrong response is made. For example,

pressing RETURN as a response to INPUT causes

you to fall out of the program. Similarly if you

call for a numeric variable and type an alphabetic

character, again you are in trouble.

The GET statement works by checking the key

board input buffer for the next character. However,

without the benefit of appropriate software routines,

the GET statement collects only one character, does

not provide a cursor for a prompt, does not print

the character on the screen and does not permit you

to erase the result before entering the data.

Additionally, the statement is executed so rapidly

you will probably not be able to enter it in time to

get it accepted. You do not use a carriage return

to signal the end of the entry.

A number of magazines have provided software

pieces to enable you to use the GET but they do

not permit you to delete and correct the entry before

entering it into the program. The following program

permits you to use the GET statement instead of the

INPUT statement. It will permit you to have a

flashing cursor and it will permit you to delete

and correct entries before committing them to the

computer. You use the carriage return to signal the

end of your entry. You will not fall out of your

program if you respond with a carriage return.

Program Listing

100 PRINT'WHAT IS ANSWER?";:GOSUB 1000

110 PRINTZ1$:Z1 = VAL{Z1S):PRINTZ1

1000 REM GET WITH FLASHING CURSOR

1010 ZS -"":Z1| =""

1020 PRINT"R rcl";:FORI = I TO 35:NEXTI

1030 PRINT"cl";:FORI - 1 TO 35:NEXTI

[040GETZ$:IFZS=""THEN1020

1050 REM ERASE ENTRY CHECK

1060 IFZ$ <> CHR$(20)THEN 1110

1070 IF2I-""THEN 1020

1080 ZZ =LEN(Z1$):IF ZZ < 1 THEN 1020

1090 ZIS-LEFTS(Zl$,ZZ-l|:PRINT"d";

1100 GOTO 1020

1110 IFZS =CHRS(13) OR Z$ =CHRS(141) THEN 1150

1120 PRINT Z$;

1130 Z1$=Z1$+Z$

1140 GOTO 1020

1150 GETZ8:IF Z$ -- ""THEN 1150

1160 RETURN

The program is a subroutine that can be called in

place of any INPUT statements. Here's how it works.

LINE 100: The print message is used as a prompt.

GET does not provide a question mark and you will

have to put it into the PRINT statement if you

want it. After the prompt is printed the program

jumps to the subroutine.

LINE 110: This line is the line after the subroutine

is executed. You can use any program statements you

want. The one here is just an illustration. The PRINT

Zl$ is redundant since it is printed out in the sub

routine. The VAL statement is used to convert the

STRING to a NUMERIC. You should note that the

subroutine leaves the cursor immediately after the

entry. If you want a linefeed you will have to

insert a "PRINT:" in line 110.

LINE 1000: The subroutine starts here.

LINE 1010: Z$ will be used to collect the data

typed in. Zl$ will be used to build a string out of

the data entered. This line initializes both strings

as Nulls (empty).

LINES 1020-1030: These lines simulate the cursor.

The two FOR-NEXT routines are time delays. To

speed up the flashing cursor, shorten the loops.

To slow down the cursor, increase the number of

loops. The PRINT statements produce a REVERSE

FIELD, SPACE (becomes a solid block in Reverse

field), REVERSE OFF, CURSOR LEFT. This is

followed by the delay and then PRINT SPACE

and CURSOR LEFT again followed by a delay. By

using different characters instead of the space character

you can create some interesting cursors. This

produces an interesting wig-wag effect.

LINE 1040: The GET checks the keyboard buffer.

If it is empty (null string) it starts the cursor

flashing again while it waits for data. Once a

character has been entered the program moves on to

the next line where it begins to examine the nature

of the character entered.

LINE 1050-1060: These lines check for a "delete".

LINE 1070: If "delete" is entered and there is no

data entered the program returns to the flashing

cursor.

LINE 1080: If data has been entered this line

checks to see how long the data is. This check is

to make sure that the "delete" does not go past

the beginning entry point on the screen.

LINE 1090: The last character in the string is

deleted. You can continue to delete characters until

you have erased the whole string, and the program

keeps checking for the delete every time you make an

entry.

LINE 1100: You return to the flashing cursor

waiting for the next entry.

LINES 1110-1140: These lines first check to see if

you have hit "carriage return" or shifted "carriage

return". If not, then the program adds Z$ to Zl$ to

MAY I JUNE. 1980. ISSUE 4. COMPUTE. n 

PETGETWITH 
FLASHING 
CURSOR Gary Greenberg 

35-63 80th St. 
Jackson Hts , NY 11372 

There are many reasons why some programmers 
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get it accepted . You do not use a carriage return 
to signal the end of the entry. 

A number of magazines have provided software 
pieces to enable you to use the GET but they do 
not permit you to delete and correct the entry before 
entering it into the program. The following program 
permits you to use the GET statement instead of the 
INPUT statement. It will permit you to have a 
flashing cursor and it will permit you to delete 
and correct entries before committing them to the 
computer. You use the carriage return to signal the 
end of your entry. You will not fall out of your 
program if you respond with a carriage return. 
Program Listing 
100 PRI NT " WHAT IS A NSWER ?"; :GOSUB 1000 
110 PRI NTZIS,ZI ~ VAL(ZI$),PRINTZI 
1000 R EM GET WITH FLAS HING CURSOR 
1010 ZS . ····,ZIS = . . .. 
IU2U PRI NT ' R rd " :: FOIU 0: I T O 35:N EX TI 
1030 I'RI Nr 'd " "FOR I = I ·f O 35,NEXT I 
1040 GETZS, IFZS = .... TH EN 1020 
1050 REM ERASE ENTRY CHECK 
1060 IFZS < > C HRS(20)THEN 11 10 
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1090 ZIS = LEFTS(Z I S.ZZ- I ), I' RINT ·· d ··: 
1100 GOTO 1020 
1110 IFZS =C HRS(13) OR ZS =C HRS( 141) THEN 1150 
1120 PRINT ZS , 
11 30ZIS · ZIS + ZS 
11 40 GOTO 1020 
11 50 G ET ZS, IF ZS ~ ····THEN 11 50 
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The program is a subroutine that can be called in 
place of any INPUT statements. H ere's how it works_ 
LINE 100: The print message is used as a prompt. 
GET does not provide a question mark and you will 
have to put it into the PRINT statement if you 
want it. After the prompt is printed the program 
jumps to the subroutine, 
LINE 110: This line is the line after the subroutine 
is executed. You can use any program statements you 
wanl. The one here is just an illustration . The PRINT 
Z 1 $ is redundant since it is prin ted out in the sub­
routine. The VAL statement is used to convert the 
STRING to a NUMERIC. You should note that the 
subroutine leaves the cursor immediately after the 
entry. If you want a linefeed you will have to 
insert a I I PRINT: I' in line 110. 

LINE 1000: The subroutine starts here. 
LINE 10 10: Z$ will be used to collect the data 
typed in. ZI$ will be used to build a string out of 
the data entered. Th is line initializes both strin gs 
as Nu ll s (empty). 
LINES 1020-10.30: These lines simulate the cursor. 
The two FOR-NEXT routines are time delays . To 
speed up the flashing cu rsor , shorten the loops. 
To slow down the cursor , increase the number of 
loops . The PRINT statements produce a REVERSE 
FIELD, SPACE (becomes a solid block in Reverse 
fi eld), REVERSE OFF, CURSOR LEFT. This is 
follo wed by the delay and then PRINT SPACE 
and CURSOR LEFT again foll owed by a delay. By 
using different characters instead of the space character 
you can create some interestin g cursors. This 
produces an interesting wig-wag effect. 
LINE 1040: The GET checks the keyboard buffer. 
If it is empty (null s'ring) it starts the cursor 
fl ashing again whi le it waits fo r data. Once a 
character has been entered the program moves on to 
the next line where it begins to exam ine the nature 
of the character entered. 
LINE 1050-1060: These lines check for a " delete". 
LINE 1070: If " delete" is entered and there is no 
data entered the program returns to the flashing 
cursor. 
LINE 1080: If data has been entered this line 
checks to see how long the data is. This check is 
to make sure that the I' delete" does not go past 
the beginning entry point on the screen_ 
LINE 1090: The last character in the string is 
deleted . You can continue to delete characters until 
you have erased the whole string, and the program 
keeps checking for the delete every time you make an 
entry . 
LINE 1100: You return to the fla shing cursor 
waiting for the next entry. 
LINES 1110-1140: These lines first check to see if 
you have hit "carriage return" or shifted "carriage 
retu rn " . If not , then the program adds Z$ to Z 1 $ to 
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keep building ihe string entry. After each character

is added to Zl$ the program returns to the flashing

cursor. When the carriage return is pressed it is the

signal that the entry is complete and you branch

to 1150.

LINE 1150: This line is used to empty the buffer.

Sometimes, when you enter data rapidly, there is

information retained in the buffer that you haven't

accessed. If you don't clear it out then the next

time you call the routine, the old unused data will

be entered in response to the GET command before

you have a chance to use your own input.

LINE 1160: This returns control to the main body

of the program at line 110. <£

COMPUTE'S

BOOK CORNER

We Now Have One of the

Best Collections of 65O2

Resource Materials Around:

See our direct mail response card in this
issue.

DUST COVERS
PET

DISK DRIVE

TRACTOR FEED PRINTERS

ALL THREE COVERS ONLY

$11.95

$9.95

$9,95

$28.95

HOUSE oF CamPUTERS me.
368 EGLINTON AVE W. |at Avenue Hd )

TORONTO, ONTARIO M5N 1A2 (416) 482-4336

NAME: _

ADDRESS

CITY: PROVINCE: PC:.

CHARGEX#:

MASTER CHARGE*:.

EXPIRY DATE:

HOW

MANY DESCRIPTION

PRICE

EACH TOTAL

TOTAL MERCHANDISE

ONTARIO SALES TAX 7%_

SHIPPING & HANDLING 5%

TOTAL ENCLOSED

Ili:n llrfr, PROGRAMS IN- VARIABLE SPEED READING

WORD RECOGNITION • LIBRARY SKILLS-

MATHEMATICS- SPELLING

,T.M.

Micro-ComputerSoftware

EDUCATIONAL PROGRAMS FOR THE PET
MULTI-LEVEL, MULTI-DISCIPLINE PROGRAMS TO BE USED WITH SINGLE STUDENTS

OR WITH GROUPS PERSONALIZED PROGRAMS WHICH CAN BE TAILORED

TO INDIVIDUAL STUDENT NEEDS PROGRAMS PRICED FROM $7.95!!

MICRO PROGRAMS FOR EDUCATO RS . . . J3Y EDUCATORS

SEND FOR YOUR FREE COPY OF OUR CATALOG:

Media P. O. Box 59 Vicksburg, Michigan 49097

SOFTWARE SPECIALISTS MICROPHYS PROGRAMS
2048 FORD STREET

BROOKLYN, NEW YORK 11229 (212) 64&O140

SCIENCE AND EDUCATION

Mn

Microphys has designed a program to create cryptograms from various lines of text which are entered by the user. The enclosed cryptogram is then displayed along with its

unique cryptogram code numDer. To decode the cryptogram, the program is run from line 9000 as described below.

The message to be encoded should be entered by user #1. The computer will then generate the cryptogram which should be deciphered by user #2.

To receive assistance in decoding, or to have Ihe entire cryptogram deciphered, user #2 should run the program from line 9000. The computer will request the entry

of the cryptigram code number and then the entry of the lines to be decoded. User i>2 may enter a single letter, a word, or the complete text to be decoded. Tne computer

will respond by displaying the corresponding deciphered letter, word, or text.

The program will permit user f\ to create an encoded message which he may mail or transmit to user §2, assuming both users have access to the cryptogram program. The code

number should also be included with the message in order to permit user #2 to have his computer decode the message if he encounters difficulty.

The cryptogram program is designed for use with either 8K or 16/32K PET computers. It is provided on cassette tape: comes with complete instructions: and sells lor $20. It may

be obtained from your local computer dealer or. if unavailable, it rray be purchased directly from Microphys.

Note: A free, educational software catalogue is available upon request from Microphys. This catalog describes over 140 programs currently available.
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PUT YOUR PET

ABOVE THE CROWD!
Link it with GPA ELECTRONICS'

Programmable, Intelligent I/O.

Not just a

telecommunications

I/O. Not just an

intelligent hard copy

interface. GPA's

Intelligent I/O is a

COMPLETE

S MICROCOMPUTER
on a41/2"x7 "card!

Programmable via Resident Monitor in PROM,

the Intelligent I/O puts your PET

in communication with the real world,

or with other computers, large or small.

FEATURES:

• 6502 Microprocessor.

• 2K E-PROM; IK RAM as buffer.

• Fully IEEE-488 compatible and addressable.

• Serial and parallel I/O through four ports. Device can

communicate with two peripherals simultaneously;

RS-232 devices can communicate with parallel

devices.

• Hard copy interfacing with either RS-232 or 20mA

devices (Please specify.)

• Accommodates all baud rates to 9600.

• Selectable line feed, carriage return delay and char

acters per line.

• Supports standard EIA modem-control signals.

• Handshaking, of course.

• Functions as Data Channel, SPOOLER or Program

mable Filter.

• Remote access to Basic.

• Fully disk compatible.

• Will provide secure, encrypted telecommunications

with optional programming.

• Complete dial-up and time sharing functions.

• Allows ganging of microcomputers for multi

processing.

• Accesses and controls servos, sensors, articulated

devices or transducers (with appropriate firmware,

available from GPA.)

• Functions as disk controller, resident assembler,

E-PROM burner (with optional firmware.)

■*■ Integral power supply (5VDC @ 350mA.) Completely

portable, stand-alone computer.

+ Fully documented, tested and guaranteed.

See your dealer today, or order direct from GPA.

Just S259.95 (110VAC ) or $279.95 (250VAC)

P.O.Bi>\9M

MonvMk-. CA ^5454
(707)984-6:70

* I'll Is a registered [rude marl of Commodore ill- ■ Machines.

Two "Mini" Reviews:

Robert Lock, Editor

ATARI BASIC CARDS 24 pages, $4.95
Micronofions

1929 Northport Drive #6

Madison, Wisconsin 537O4

Len Lindsay's Atari Basic Cards are simply that. . .a

comprehensive heavy-paper booklet covering the

commands and syntax of Atari BASIC. The prelimi

nary copy I read was a handy size, 414" by 11" with

four commands per page. The back of each page is left

blank so the user may jot in his or her own helpful

hints. The command sections are identical in size

and are arranged so you can cut them out, if you pre

fer, and use a small card file for reference.

Each command is presented with syntax, an

example of use and brief definition. Best of all for

beginners— and aren't we all at this point— is the

"see also" cross reference presented with most of

the commands.

Although the booklet isn't typeset, the repro

duced printer output is extremely clear and easy to

read. At $4.95 (approximately) Atari Basic Cards is a

recommended addition to the small (but growing)

amount of Atari information available.

A Pre-review Review. ..

Mailing List $99.95

Dr. Daley's Software

425 Grove Ave.,

Berrien Springs, Ml 491O3

I haven't time this issue to give a real review of Mailing

List, but felt it was important enough to comment on.

Richard Daley is adopting a style of programming thai

I think is important. His mailing list program is de

signed so we, the users, have a great deal to say in

structuring our files and defining how we want our

data base to look. You can define your own sort keys,

pull out subsets, etc. We are currently using it, with

some in-house output modifications, to maintain our

whole dealer data base on a 32K CBM with attached

disk drives and NEC Spinwriter.

I asked Joretta Klepfer to look over my comments

and here are hers:

You might add that it is easy to do editing,

updating, maintenance and back-up of data files.

You can store an output format file on disk.

Even more, you can create your own format of

the data for printing.

Okay. Thanks, Jo. We'll look forward to your review ©

next time.
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nary copy I read was a handy size, 4 J;4. " by II " with 
four commands per pa ge. The back of each page is left 
bl a nk so the u ser may j o t in his o r her own helpful 
hin ts. The command sections are identical in size 
a nd a re arranged so you can cul them OU1 , if you pre­
fer , a nd use a sm a ll card fil e fo r reference. 

Each comma nd is presented with syntax, an 
exa mple of u se and brie f definition. Best of a ll fo r 
beginners- and a ren ' t we a ll at this point- is the 
"see a lso" cross reference presented with most o f 
the comm ands. 

Although the booklet isn ' t typeset , the repro­
duced printer output is extremely clear and easy to 

rcad . At $4 .95 (approx im a tely) Ata ri Basic Cards is a 
reco mmended addi t ion to the sm all (but growing) 
amount of Atari information available. 

A Pre-review Review . . . 
Mailing List $99.95 
Dr. Daley's Software 
425 Grove Ave., 
Berrien Springs, MI 49103 
I haven ' t time this issue to give a real review of M ailing 
List , bu t felt it was importan t enough to co mment on . 
Rich a rd Daley is adopting a style of progra mming th a t 
I think is impon ant. Hi s mail ing list program is de­
signed so we, the users, have a great deal to say in 
structuring our fil es a nd defini ng how we want our 
data base to look. You can defin e your own sort keys, 
pull ou t subsets, etc. W e are cu rrentl y usin g it , with 
some in -house output mod ificat ions, to main ta in our 
whole dealer data b ase on a 32K C BM with attached 
di sk dr ives and NEC Spin writer. 

I asked j oretta Klepfe r to look over m y comment s 
and here a re hers: 

Yo u might add th a t it is easy to do editin g, 
u pdat ing, m a inten a nce a nd back-up of da ta fil es. 

You can store an outpu t form at file on di sk. 

Even more, you can create your own form at of 
the data for prin tin g. 

Okay. Thanks, } o. We 'lIlookJorward 10 your review © 
next time . 
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Get a load of this

Instant Software
Ask for Instant Software at a computer store near you.

PET UTILITY I You're working under a

serious handicap if you can't write programs in

machine language. The PET Utility 1 package

gives you the tools you need:

• Monitr-The Monitr program lets you write,

edit, save, and verify any machine language

and/or BASIC program. Just load and run the

Monitr program and then load the program you

want to edit.

•Programmer's Calculator-This program will

convert numbers into the binary, octal, dec

imal, and hexadecimal systems and function

as a floating point calculator. It will also

display all four numbering systems simulta

neously and allow you to handle large num

bers limited only by the size of your screen.

For the 8K PET. Order No. 0105P. S9.95.

SPACE WARS You must protect your planet

against a wide variety of alien attacks. In

cluded are:

•Space War —One or two players can pilot

their saucers and duel with laser beams or

shoot stars.

•Star Ship Attack-Your mission is to pro

tect the food station satellites from destruc

tion by the enemy star ship. You must cap-

lure, destroy, or drive off the attacking ship.

• Battlefield-Guess the location of the (our

enemy divisions and destroy them before

your forces are wiped out.

Engaging in battle requires the Apple 8K and

Integer BASIC. Order No. 0096A S7.95.

ACCOUNTING ASSISTANT This package

will help any businessman solve many of

those day-to-day financial problems. Includ

ed aie:

•Loan Amortization Schedule — This program

will give you a complete breakdown of any

loan or investment.

•Depreciation Schedule-You can get a de

preciation schedule using any one ol the

following methods: straight line, sum of

years-digits, declining balance, units of pro

duction, or machine hours.

This package is available for both the PET

and Apple. It requires the Apple 16K and Apple

soft II BASIC. Order No. 0088A $7.95 or the PET

8K. Order no. 0048P $7.95.

MIMIC Test your memory and reflexes with

the five different versions of this game. You

must match the sequence and location of

signals displayed by your Apple. You'll need

an Apple with 24K and Integer BASIC. Order

No. 0025A $7.95.

HAM PACKAGE I This versatile package lets

you solve many of the problems commonly

encountered in electronics design. With your

8K PET, you have a choice of:

•Basic Electronics with Voltage Divider-

Solve problems involving Ohm's Law. voltage

dividers, and RC time constants.

•Dipole and Yagi Antennas-Design anten

nas easily, without tedious calculations.

This is the perfect package for any ham or

technician. Order No. 0054P S7.95.

SAHARA WARRIORS Enjoy all the gritty

realism of desert warfare:

•Commando— You must send your comman

does to trap a German general and cut him of f

from his troops.

•French Foreign Legion-The battalions of
the French Foreign Legion are in a race with

the Arabs. Which side will get its battalions

into the oasis in the shortest time? You and a
friend can find out.

Both programs in this package require an

Apple 8K and Integer BASIC. Order No. 0080A
$7.95.

MORTGAGE WITH PREPAYMENT OPTION/

FINANCIER These two programs will more

than pay tor themselves if you mortgage a

home or make investments:

•Mortgage with Prepayment Option - Calcu

late mortgage payment schedules and save

money with prepayments.

•Financier —Calculate which investment will

pay you the most, figure annual depreciation,

and compute the cost of borrowing, easily

and quickly.

All you need to become a financial wizard

with a 16K Apple and Integer BASIC. Order

No. 0094AS7.95.

CODE NAME:CIPHER Enjoy that same feel

ing of intrigue and discovery with the Code

Name: Cipher package. Included are:

•Memory Game-Would you like to match

your memory against the computer's? You

can with the Memory Game.

•Codemaster-One player types in a word,

phrase, or sentence, and the PET translates

that message into a cryptogram. The other

player must break the code and solve the

cryptogram in the shortest lime possible.

•Deceittul Mindmaster — This isn't your or

dinary Mastermind-type game. You must

guess the five letters in the hidden code

word.

•Code Breaker —Cracking this code won't be

as easy as cracking walnuts. You'll need to

flex your mental muscles to win this game.

If you want a mental challenge, then Code

Name: Cipher is for you. For the 8K PET.

Order No. 0112P. $7.95.

— TO ORDER: —

Look for Ihese programs at the dealer

nearest you (See the list on the next

page). If your store does not stockln-

stant Software send your order with

payment to:

Instant Software Inc.

Order Depl.

Peterborough, N.H. 03458

(Add $1.00 for handling)

or call toll-free 1-800-258-5473 (VISA.

Master Charge and American Express

accepted).

Ask your local dealer for the latest Instant

Software catalog or write: Instant Soft

ware Catalog Dept., Peterborough, N.H.

03458

Copyright 1980 by Instant Software Inc

Peterborough. New Hampshire 03458

Instant Software Inc.
All Rights Reserved

Peterborough, New Hampshire 03458 603-924-7296
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PET UTILITY I You're working under a 
serious handicap i l you can't write programs in 
machine language. The PET Utility I package 
gives you the tools you need: 
eMonitr - The Monit r program lets you write, 
ed it, save, and veri ly any machine language 
and/or BASIC program. Just load and run the 
Monitr program and then load the program you 
want to edit. 

o u 
~. PET _ 

.Programmer's Calculator - Thisprogram will ~ 

Imal, and hexadecimal systems and funcl ion ·,.-;· .... ';.· ;;·,,\~ N _'" 
conver t numbers into the binary. octal. dec- ~=~~~~~~~~:!~~" ~'!~'~" ~' ~~ '.~_7'~"'~!J~"'~;~~ as a 1I031ing point calculator. II will also ,... _ 
display all lour numbering systems simulta-
neously and allow you to handle large num· 
bers limited only by the Size of your screen. 
For the 8K PET. Order No. 010SP. S9.95. 

SPACE WARS You musl protect your planet 
against a wide variety of ahen attacks. In· 
cluded are: 
- Space War -One or two players can pilot 
their saucers and duel with laser beams or 
shoal stars. 
-Star Ship Attack - Your mission is to pro· 
tect the food station sa tellites from destruc· 
tion by the enemy star ship. You must cap· 
ture. destroy. or dr ive o ff the attacking ship. 
-Battlefie ld - Guess the location of the four 
enemy divisions and destroy them before 
your lorces are wiped out. 
Engaging in battle requ ire s the Apple BK and 
Integer BASIC. Order No. 0096A $7.95. 

ACCOUNTING ASSISTANT ThiS package 
will help any businessman solve many o f 
those day·to·day financial problems. Inc lud· 
ed are: 
-Loan Amortization Schedu le - ThiS program 
will give you a comple te breakdown of any 
loan or inves tmen t. 
- Depreciation Schedule - You can get a de­
precia tion schedule using anyone of the 
follOWing methods: straight line, sum o f 
years·digit s, declining balance, uni ts of pro· 
ductlon, or machine hours. 

Th is package is available for both the PET 
and Apple. II requ ires the Apple 16K and Apple­
soft II BASIC, Order No. 0088A S7,95 or the PET 
BK. Order no. 0048P S7.95. 

MIMIC Test your memory and rellexes wi th 
Ihe five differenl versions of this game, You 
must match the sequence and locat ion of 
signals displayed by your Apple, You'll need 
an Apple with 24K and Integer BASIC. Order 
No. 0025A S7.95. 

HAM PACKAGE I This versa tile package lets 
you solve many of the problems commonly 
encoun tered in elect ronics design. With your 
8K PET, you have a choice of : 
-Basic Electronics with Voltage Divider ­
Solve problems involving Ohm's Law. voltage 
dividers. and RC time cons tants. 
-Dipole and Yagi Antennas - Oesign an ten­
nas easily, without tedious calCU lations, 
This is the periect package for any ham or 
technician. Order No. 0054P S7.9S. 

SAHARA WARRIORS Enjoy all the gri tty 
realism 01 desert warfare: 
-Commando - You must send your comman­
does to trap a German general and cut him o ff 
from hiS troops, 
- French Foreign Legion - The battalions of 
the French Foreign Legion are in a race with 
the Arabs. Which side will get its ballalions 
into the oasIS in the shortest time? You and a 
friend can fi nd oul. 

Bo th programs in this paCkage requ ire an 
Apple 8K and In teger BASIC. Order No. 0080A 
S7.95. 
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MORTGAGE WITH PREPAYMENT OPTIONI 
FINANCIER These two programs will more 
than pay for themselves if you mortgage a 
home or make investments: 
-Mortgage wi th Prepayment Option - Calcu· 
late mor tgage payment schedules and save 
money with prepayments. 
-Financier - Calcula te which investment Will 
pay you the mos t, figure annual depreciat ion, 
and compute the cost of borrowing. easily 
and qUickly. 
All you need to become a financial wizard 
wi th a 16K Apple and Integer BASIC, Order 
No. 0094A S7.95. 

CODE NAME:CIPHER Enjoy that same feel· 
ing of in trigue and discovery with the Code 
Name: Cipher package. Included are: 
-Memory Game - Wou ld you like to ma tch 
your memory aga inst the computer's? You 
can with the Memory Game. 
-Codemasler - One player types In a word, 
phrase, or sen tence. and the PET trans lates 
Ihat message in to a cryptogram, The o ther 
player must bleak the code and solve the 
cryp togram in the shor tes t time possible. 
-Oeceitful Mindmasler - Thi s Isn't your or­
dinary Mastermind-type game. You must 
guess the fi ve letters in the hidden code 
word. 
- Code Breaker - Cracking th iS code won't be 
as easy as crackmg walnut s. You'll need to 
flex your men tal musc tes to win this game. 

t! you wan t a menial challenge. then Code 
Name: Cipher IS for you . For the BK PET. 
Order No. 0112P. S7.95. 

r--- TO ORDER: --~ 
Look lor these programs at the dealer 
nearest you (See t he l ist on the next 
page), If your s tore does not stock In­
s l ant Sof tware send your order wi th 
payment 10: 

Instant Soft ware Inc . 
Order Dept. 
Pe terborough. N.H. 03458 
(Add $1.00 lor handling) 

or ca li loll ·l ree 1·800·258·5473 (VISA. 
Master Charge and American Express 
accepted). 

A sk your loca l d ea ler for the latest Instant 
Software catalog or write: Ins tant Soft­
ware Catalog Dept. , Peterborough, N .H . 
03458 

Copyllght 1980 by tnSl am SOtlw81C Inc 
PeterbOrough New HarnpslllfC 03<1 58 

Instant Software-Inc. Peterborough, New Hampshire 03458 603-924·7296 
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Ask for Instant Software at a computer store near you.
Alabama

Anderson Computars

3156 University Dr.. Huntsvllle

Computerland ol Huntsvllle

3020 Unlvsrslty Dr.. Huntsvllle

Olensky Bras

3763 Alrpoit Blvd , Mobile

Arizona

Hem Shack

450 6-AN. letnS!., Phoenix

Millets TV Sl Radio

621 East Broadway, Mesa

California

Byle Shop ol Fairlleld

S7 Mahna Center St.. Sulsun Clly

Byte Shop

8038 Clanmonl Mesa Blvd.,

San Diego

Byte Shop of Ml. View

1415 West El Cammo Heal. Ml View

Byte Shop ot Sacramento

60*1 Greenback Ln , Citrus Heights

Capital Computer Systems

3396 El Cammo Ave.. Sacramento

Computers Made Easy

819 East Ave. Q-9, Palmdale

Computer Store ol San Leandro

701 MacArlhur Blvd.. San Leandro

Computer World

6791 Weslmmster Ave., Westminster

Compulerland

16720 S. Hawthorne, Lawndale

Compulerland ot W. LA

6840 La Cienega Bl>d , Inglewood

Coast Electronics

3118 No Main St.. Moiro Bay

Computerland

24001 via Fabricante No 904.

Mission Vie|0

Hobbitronics

1378 So. Bascom Ave.. San Jose

Hobby World

19511 Business Cir. Dr.. Unit 6

Borlhridge

ICE. House Inc

398 North E. SI . San Bernardino

Jade Computer Products

4901 W. Rosecrans. Hawthorne

Opamp/Techmcal Books

1033 N Sycamore Ave . Los Angeles

Q I Computers. Inc.

15818 Hawthorne Blvd.. Lawndale

Radio Shac«. Dealer

8250 Mira Mesa Blvd.. San Diego

Radio Shack Dealer

50 N. Cabnllo Hwy . Half Moon Bay

Santa Rosa Computer Center

604 7th St .Santa Rosa

Silver Spur Elect. Comm.

13552 Central Ave , Ctiino

The Computer Store

B20 Broadway, Santa Monica

Colorado

Byle Shop

3464 S. Acoma St.. Englewood

Colorado Computer Systems

311W 74lh Ave.. Westminster

Compulerland ol North Denver

8749 Wadswonh Blvfl . Arvada

Compuler Shack

1635 South Prairie. Pueblo

The Compuler Store

2300 Welton St.. Denver

Connecticut

American Business Computers

454 Thames St.. Grolon

Compulerlab

130 Jefferson, New London

ComputerLand

1700 Post Rd., Fairfiald

Computer Works

1439 Post Rd E., Liberty Plaza,

Westporl

D.C.

The Program Store

4200 Wisconsin Ave.. N.W .

Washington, D.C.

Florida

Adventure International

200 Bald Cypress 01.. Longwood

AMF Electronics

11146 N. 30th St , Tampa

BoydEben Corporation

1328 West 15th St.. Panama City

Compuler Center

6578 Central Ave., SI. Petersburg

Computerland of Fl lauderdale

3963 N. Federal Hwy., Ft. Lauderdale

Computorland ol Jacksonville

2777-6 University Blvd. W.

Jacksonville

Computer Shack

333E Boacti Blvd.. Jacksonville

Curtis Watsrs Enterprises

236 Talbot Ave , Melbourne

Heath Kit Electronic

405 W. ifllhAve Center, Hlaleah

HISComputermation

1295 Cypress AvTalbot Ave., Melbourne

Heath Kit Electronic

4705 W. 16th Ave. Canter, Hialeah

HIS Compulermatlon

1295 Cypress Ave , Melbourne

Sound Ideas

2201CN.W 13th,Gainesville

Ukatan Compuler Store

Airport Rd.. Deslln

Williams Radio & TV Inc.

2062 Liberty St. Jacksonville

Georgia

Atlanta Compuler Marl

Atlanta

Computerlanaol Atlanta

2423 Cobb Parkway, Smyrna

Hawaii

Compuierland of Hawaii

567 H Federal Hwy.. Honolulu

Radio Shack Assoc Store

1712 S. King St, Honolulu

Idaho

Electronic Specialists

6411 Falrview Ave , Boise

Illinois

Computerland

4507 North Sterling. Peona

Compulerland

9511N Milwaukee Ave.. Niles

Computer Station

3659 Nameohi Rd . Granite City

Midwest Micro Computers. Inc

708 S Mam SI .Lombard

Indiana

Computer Center ol Soul" Bend

51591 US 31 North. Souih Bend

Data Domain

221 W Dodds. Bioommgton

Fall Creek Electronics Store

732Cenler St, Pendleton

Iowa

Memory Bank

4t28 Brady St . Davenport

Kansas
Central Kansas Computers

6 S. Broadway, Henngton

Louisiana

Computer Shoppe inc.

3225 Danny Par*. Suite 222. Metai'ie

Maine

Radio Shack

315 Main Mall Rd., So Porliand

Maryland

Jack Fives Electronics

4608 Debilen Circle. Pikesville

The Comm Center

9624 Ft Meade Rd . Laurel

Massachusetts

ComputerClty

175 Mam SI , Charleslown

CompulerCdy

50 Worcester Rd . Framingham

Compulerland ol Boston

214 Worcester Rd.. Wellesley

Computer Packages Unlimited

244 W Boylslon SI , Wesl Boylston

Lighthouse Compuler Software

14 Fall River Ave.. Rehobath

New England Electronics Co

679 Highland Ave . Needham

The Compuler Store

120 Cambridge SI.. Burlington

Tulls Radio S Electronics

206 Mystic Ave Medtord

Michigan

Compuler Center

28251 Ford Rd., Garden City

Compuler Connections

38437 Grand River. Farmlngton Mills

Compulerland of Grand Rapids

2927 28th St. S.E., Kentwood

Computerland ol Rochester

301 S Llvernois, Rochester

Compulorland ol SoulhHold

29673 Northwestern Hwy.. Soutnfleld

Compuler Marl

560 W 14 Mile Rd., Clawson

Hobby House

1035 W Territorial Rd . Battle Creek

The Alternate Source

1B06 Ada, Lansing

Ye Olde Teacher Shoppe

1823WitmyreSt.Ypsilanti

Minnesota

CompulerlanO of Hopkins

11319 Hwy F.. Hopkins

Digital Don

Bums.ille Center

Minnesota Soliware Inc

5422 Fisher St.. White Bear Lake

Zim Computers

57i7Xenes Ave N Brooklin Ce

Mississippi

Dye , tnc.

200 E Main St. Wesl Point

W Vernon Foster Inc

816 Foley St., Jackson

Missouri

Computervan, Inc.

51 Florissant Oaks Shopping Center

Florissant

Consolidated Software

16501 Greenwald Court. Belton

Minnesota

Computerland of Hopkins

11319 Hwy F.. Hopkins

Digital Den

Surnsville Center

Minnesota Sollware Inc.

5422 Fisher St.. White Bear Lake

Zim Computers

5717 Xeries Ave , N Brooklin Center

Nebraska

Computerland of Omaha

11031 Elm SI.Omaha

Midwest Computer Co. Inc

8625 I St .Omaha

Midwest Computer Co. Inc.

4442 S. B4th St.. Omaha

Midwas! Computer Co Inc.

4403S.87lhSI .Omaha

Nevada

Century 23

4566 Spring Mountain Rd . Las Vegas

New Hampshire

Bitsnbytes Computer Center

558 Pleasant St. Concord

ComputerCily

1525S Widow. Manchesler

Paul's TV

Mam SI . Fremont

Porismoulh Computer Center

31 Raynes Ave.. Portsmouth

Radio Shack Assoc Store

Fairbanks Plaza, Keene

New Jersey

Computer Encounlor

2 Nassau St. Princeton

Compulerland

35 Plaza Rle »4. W Paramus

Computer Mart of NJ

501 Rte 27. Iselm

Daves Electronics

Pennsville Shopping Ctr., Pennsviile

Personal Computing Inc

51 Central Sq . Linwood

Radio Stiack/JSJ Electronic

Mansfield Shopping Ctr.

Rt 57 Allen Rd . Hackettslown

The Bargain Brothers

Glen Roc Shopping Center

216 Scotch Road. Trenton

The Compuler Emporium

Bldg 103, Avenues of Commerce

2423 Rte 38. Cherry HIM

New Mexico

Aniel Elecironics Co.

232 Wisconsin N.E . Albuquerque

Legey and Associaies

2908 Tahiti Cl N E . Albuquerque

Mitchells Music (Radio Shack]

407W. Church, Carlsbad

South West Computer Center

121 Wyatl Drive. Suite 7. Las Cruces

New York

Ansto Cratl

314 Fifth A.e.NyC

Bus i Bytes

2800 Straight Rd., Fredoma

Computer Corner

200 Hamilton Aue.. White Plains

Computer Era Corp

1570 3rd Ave.. Naw York

Compuler Factory

4B5 Lexington Ave , NYC

Compuler House, Inc.

721 Atlantic Ave.. Rochester

Computerland of Nassau

79 Westbury Ave.. Carle Place

Compuler World

519 Boston Post fid . Port Chester

Comtek Electronics. Inc

2666 Coney Island Ave., Brooklyn

Comtek Electronics, Inc.

Stalen Island Mall

Store 220A. Staten Islano

Home Computer Center

671 Monroe Ave.. Rochester

Key Electronics

Schenectady

Lashen Electronics Inc.

21 Broadway. Denville

Mr Computer

Imp. Plaia. Rle. 9. Wappingers Falls

Softron Systems

308 Columbia Turnpike, Rensselaer

The Compuler Tree Inc.

409 Hooper Rd.. Endwell

Upstate Computer Srtop

629 French Ro1 , Campus Plaza

New Hartford

North Carolina

Byie Shop of Raietgh

1213 Hillsborough SI . Raleigh

Ohio

Altair Business Syslsms. Inc.

5252 North Dine Dr.. Dayton

Astro Video Electronics

504 E. Main Si. Lancaster

Cincinnati Computer Store

4816 Interstate Dr.. Cincinnati

Computerland

4579 Great Nonhern Blvd .

N Olmstead

Computerland

6429 Buscn Blvd.. ColumDus

Computerland
12B8 Som Rd.. Mayfield Heights

Computer Store of Toledo

IBHHIwyck Dr. Toledo

FoiOees Microsystems Inc

35 N Broad, Fairbom

Microcomputer Center

7900 Paragon Rd.. Dayton

Micro-Mini Computer World

74 Robinwood. Columbus

Universal Amateur Radio, Ir.c

1280 Aida Dr .Columbus

Oklahoma

Sounds. Etc

Hyw 33, Watonga

Vern Street Products

Radio Shack Dealer

114 W. Talt St .Sapuba

Oregon

Compulerland of Portland

12020 S.W Main St., Tigard

Computer Paihways Unlimited, Inc
2151 Davcor St. S.E.. Salem

Pennsylvania

Audio Mart

518 Filth Ave . New Brighton

Anco Elect.

302 Wyoming Ave , Kingston

Artco Elect.

Back Mountain Shop. Ctr

Shavertown

Compute' Workshoppe

3848 William Penn Hwy, Monroevill

Computerland of Hamsburg

4644 Carlisle Pike. Mechanicsburg

Erie Computer Co.

2127 West 8th St.. Erie

Mighty Byte Computer Center

537 Easton Rd , Hersham

Personal Computer Corp.

24 26 West Lancaster Ave.. Paoli

Personal Compuler Corp

Frazer Mall. Lancaster Ave , Frazer

Rhode Island

Computer City

165 Angell Si., Providence

South Dakota

CB Radio Shack

21st and Broadway. Vanklon

Tennessee

Compuierlab

671 S Menden Hall Rd., Memphis

H & H Electronics Inc.

509 N. Jackson SI, Tuilahoma

Texas

Computer Port

926 N Colllg, Arlington

Houston Microcomputer Tech

5313 Bissonet, Bellaire

K.A. Elect.

9090 Stemmons Frwy , Dallas

Pan American Elect. Inc.

ni7Conway. Mission

Radio Snack Dealer

21969 Katy Freeway. Katy

Ram Micro Systems

6353 Camp Bowre Blvd., Ft. Worth

Utah

Quality Technology

470 E. 2nd So.. Salt Lake Clly

Virginia

Home Compuler Center

2927 Virginia Beach Blvd.

Virginia Beach

Southside Radio Comm

135 Pickwick Ave . Colonial Heights

Washington

American Mercantile Co. Inc

2418 1st Ave. S.. Seattle

Byte Shop ol Bellevue

14701 N.E. 20th St., Belle™e

Computerland ol South King Co.

1500 S. 336 SI .Suite 12

Federal Way

Magnolia Micro Systems

2812 ThornOyke Ave . Seattle

Personal Computers

S 104 Freva. Spokane

Ye Old Compuler Shop

1301 G. Washington, Richland

West Virginia

The Compuler Corner Inc

22 Beechurst Ave . Morgantown

The Compuler Slore

Municipal Parking Bldg , Charleston

Wisconsin

Byte Shop Of Milwaukee

6019 West Layton Ave.. Greenfield

Computerland

690 S. Whitney Way. Madron

Petted Microsystems

4265W Loomis Rd. Milwaukee

Puerto Rico

Tne Microcomputer Store

1568 Ave. Jesus T Pinero

Canada

CANADIAN DISTRIBUTORS:

Micron Distnbuling

409 Queen St., W Toronto. Ont.

M5V 2A5

Compulerland of Winnipeg

715 triage Ave . Winnipeg. Man.

Corrpumart

411 Roosevelt Ave., Ottawa. Ontario

Computer Mart. Lid.

1055 Yonge St. Suite 206

Toronto. Ontario

Galaclia Computers

103rd Ave . Edmonton. Alberta

Micromatic Systems Inc

101 8136 Park Rd.. Richmond, B.C.

Micro Shack ol W Canada

333 Park Street. Regina. Sask.

Onhon Holdings Ltd.

12411 Stony Plain Road

Edmonton, Alberia

Tolal Computer Syslems

A|a>. Ontario

England

Tamays & Farr Ltd

4 Morgan St., London

France

Sideg

45 Rue de la Chapelle. Pans

Sivea s.a

20, Rue de Leningrad, Pans

Italy

HOWIC s.r.l.

Piazja De Angell I, Mifano

West Germany

Electronic Hobby Shop

Kaiserstr. 20. Bonn

MicroShop Bodensee

Marksir 3, 7778 Markdorf

Australia

Computerware

62 Paisley St.. Foolscray VIC

Deforest Software

35 Glen Tower Olive

Glen Waverly. VIC.

Softronics Micro Systems

Lindfield

Sure-Load Sollware

P.O. Bo« 26, Wesion, A.C.T.

South Africa

Eddie Taloerg

P 0. Boi 745, Johannesburg

Instant Software Inc Peterborough, New Hampshire 03458 603-924-7296
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Ask for Instant Software at a computer store near you. 
Alabema 
Anderaoo Comput ... 
lIse Unlvers tty Or .. Huntsvttte 
Computertl nd 01 Huntsvltte 
3020 Unl'ier,lty Or .. Hunl'vltte 

O1en.ky Bro • . 
37&3 AlrpoM BtvCl .• Mobn, 

Arizona 
Him Shick 
. SO 6- A N. 161 h St.. Phoenb 

MUiet. TV & R.dlo 
62 t Ent BrOld w.y. Me" 

Californ ia 
Byte Shop 01 F.hUeld 
B7 Melinl Center St .• Sui.un City 
Byte Shop 
13038 a.hmonl Me,. Blvd .• 
SIn DllI';lo 

8yll ShOQ ot MI. View 
1.1:; Wnl EI Camino Reet. Mt. View 

Byte Shop 01 Sicrlmenlo 
6Q.t1 Gr"nb,ack Ln .• CITrus Heights 

C.plt.1 Compuler SYlteml 
3396 EI Camino A"e .. Secrlmenlo 
COmputer, Mede Eny 
BIg Enl A"e. O·g. Palmd"e 
Compouler STore 01 Sin l .. ncro 
701 M.cArtnu. BlvCl . San leellClro 
Compul .. World 
B7g1 Westmins ter Ave .• WestmillSter 

Compulerllnd 
16120 S. H,wthorne. L..Iwndl'e 

CompUI,,111lCI 01 W LA 
66AO L. Ciene-gl BlvCl . InglewOOd 

co." Electronic' 
3118 No. M. ln 51 • Morro Bly 

Computerl.nd 
2.aol vii F.bricante No 90<1. 
Mrnlon Viejo 

Hobblolronles 
1378 SO Ba$COtTl Ave .. San Jose 

HoOOy World 
III!III Business Clr. Of .• Un ll 6 
BorthrlClge 

ICE. HOUle Inc 
398 North E. 51 .. Sen Bernerdrno 

J.<HI Computer Produc tS 
' 901 W. Rosecflns. HiI ..... ,horne 

Opamp{l"ecnnlc., Books 
1033 N Sycamore A ...... los Angeles 
0.1. COmpul .. S. Inc . 
ISIII8 H.wthorne BIV1I . l.wllCl.te 

R.ClIO $/I.ck Oulill 
82'50 104". Mel. Blvd .• SIn Oiego 

~io Sh.ck De.lilr 
50 N. Cabrillo Hwy . H.1I Moon Bey 
Senti Rosa Computer center 
6(W 7UI St .. Sanla Ron 

Sllv .. Spur Elec t. Camm 
13!62 Centrll Ave .. cn,no 

The Compute r Store 
820 Bro.Clwily. Santi Monlu 

Colorado 
Byte ShOP 
3(84 S . Acome St . EnglewOOd 

Color.dO Compuler Systems 
311 W 7" hAve .• Weatmln51er 

Computert.nd 01 North Denv .. 
8149 Wids\tl'OIIh Blvd .• A ..... d. 

Comp.ute' sr.lck 
1635 South Prllrle. PueblO 

The Compuler S tore 
2300 Welton 5 1 .. Denver 

Connecticut 
Amellun Business Computers 
• s.c Th.mes 51 .. G'Olon 

COmpulerl.b 
t30 JeUerSOl'l. Ne ..... london 
COmpUle, tend 
1100 Poll Rd .. F.ItHeld 
Compuler Wo,k. 
"39 Po.t Rd. E.. Ubefly Plazil. 
WeslpOI'l 

D.C. 
The Progr . m 510re 
(200 WI'cOf\sln Av • .• N.W .. 
Wllhlnglon. D.C. 

Florida 
Advenlu .. Intern"lonl l 
200 B.ld Cyp .... CI .. Longwood 

AMF Elec l,onici 
111(6 N. lOth St. Tl mPI 

BoyCl ·Eb." Co' POll llon 
1328 WeJ ' 151h 51 .. P.nl ml City 

Compuler ~n"r 
6578 ~nllll Av e .. 51. Peterlbu' g 
Compute , 'lnd 0 1 FI L.ude,d.le 
3963 N. Feelerl l Hwy .. FI. l .uo.,dilie 

Compute,llnd 01 Jlck..anvili' 
2111-6 Unlv.,slly BlvCl. W. 
Jicksonvili. 

Compuler Sh" k 
33J6 Be.ch BlvCl .. Jicklonvllle 

CurU, Wl te" Enll'IIf ISeJ 
23e hlbot Aye. Mllbou,n. 

He"h Kil Elect,onlc 
~W. 181h Ave . Center . HI.leah 
HIS Compulermallon 
1296 Cypress A"Tllbol Ave_ M.lbou,ne 

Hellh Kit Electron ic 
. 7CY.j W. 16th Ave . Cenl.r. Hialeah 

HIS Compute<m.tlon 
1295 Cyp .. ss Av •• M.lboulne 
SoUnd Iden 
220I·C N.W. 13th. O.ln"vlll. 
Ukllin Compuler Slore 
Airport RCI .• Destin 

WIIII.ms RlOio & TV Inc 
2062 Liberty 51 .. JacksonvIlle 

Georgia 
",lIlnte Compuler M.rt 
Allin" 
Compulerland 01 A"lnt. 
2423 Colla Parkway. Smyrn. 

Hewall 
Compulerlanc 01 Hlw,,1 
567 N. Feder" Hwy .. Honolulu 
RIOlO Shack Anoc Stell" 
17 12 S . King 51. HonOlulu 

Idaho 
Elect.on lc SoecilhslS 
641 1 F.I .... 1ew A .... Boise 

illinois 
Compulerlano 
'S01 North 5te,lIng. P.orll 

Compule,,,nd 
951 I N Mllwau,<ee A ... .. Niles 

CompUle, 5tal lon 
3659 Nameo~1 RCI .• Ollnlte C.ty 
Midwest Mlc'o Compul.,S. tnc 
roe 5 Main 51 .• lomDe'd 

Ind iana 
Computer Cente, 01 Soulh Bend 
:; 1!>9 1 us 31 North . SoUlh Bend 

Dal. Domilln 
221 W. Dodos. Bloomlnglon 

F.II Cleek Elecl.on lCl Slore 
132 ~nler 51 . PflnClI.lon 

Iowa 
M.mory Bank 
4t28 8110y 51.. OlvenpO't 

Kansa s 
Cen"" K.nsas Computers 
6 S. BrOilOWilY. Her lnglon 

louisiana 
Computer 5n.oppe Inc . 
3225 Olnny P.r~ . SuIte 222. Mel."" 

Maine 
~d;O Sh.ck 
315 M. ln M.l! ReI . so Pom4nd 

Maryland 
J.ck Fives ElectronIc. 
.608 Deb!!en CI.cle. PI kesVIlle 

The Comm Cente, 
962. Fl. Mead. Ro .• L.urel 

Massachusetts 
ComputerClly 
115 Ml ln 51 . Ch.,ltllown 

ComputerCl ly 
50 Worces l" Rd . F,.mlnghlm 

COmpulerl.nd 01 BOlton 
21( Worcester Rd .• W.llesley 

COmpule, Packages UnllmileO 
2'. W Boytston 5 1 .. w.st Boylston 

lIghlhOuse Compul.r Sollwa" 
I. Fill RI"" ",VI .. R.hoDllh 
N.w Engl.no EI.c lronlc. Co. 
619 Hlghla nO A •• . Needhlm 

The Comeulel StOll 
120 C.molloge 51. . Bu,lington 

Tu ll s Radio & ElectrOnICS 
206 Mystic Ave .• MeOlord 

Michigan 
COmputer Cenl .. 
28.251 Fo,d Rd .• Ol'den Clly 
COmput., Connoellon. 
38(31 Gr.1lCI R, v.r. Fetmlnglon Hills 

Compuler'lnd 01 G,.no R.plds 
2927 281h 51. S .E .. K.nt ..... ood 
Compulerl . nCl 01 Roch. S!e r 
301 S. l lv.rnoll. Roche ster 

Comeuterlend 01 Soulhfleld 
2\11613 Nort nwestern Hwy .. SOuthlletd 

Comp.ul .. Mlrt 
!lo6O W I( Mile Rd .• Cll w,on 

Hobby House 
1035 W. TerrIIO"11 Rd .. B."'. Cre.k 

The Allernl" SoU' CI 
1806 ACI • • llnslng 

Ye aloe TeaCher Shoee' 
1823 Witmy, . 51 .. Ye,illnll 

Mlnnesote 
COmpulerllnd 01 Hopkin, 
IIJI9 Hwy F .. Hopkins 

Dlgi t.' Den 
Bu,ns.ltle Center 
Mlnn.sot. Soltwa .. Inc 
~22 Flshe, 51 .. Whlle Bea, l.ke 

Zlm Comeulers 
5711 Xerxes Av • .• N B,ookhn Cenl.r 

Mississippi 
Oyer' • . Inc. 
200 E Mlin 51 .. W." Point 
W. Vernon FOSte. Inc . 
8t6 FOI.y 51 .. J.ckson 

Missouri 
COmpute"'an. Inc . 
51 Florlssanl Oa •. s Shopping Cenler 
F\ot,sunl 
ConsollOal&ct SOtt ...... ,. 
16501 O,"nwatCl Court. Belton 

Minnesota 
COmeute,llnCl 01 Hopkins 
I IJI9 H ..... y F . Hopkins 

DigItal Den 
Bu,ns.llI. Cente, 
M,n ..... SOll Sollwlle Inc . 
5'22 Fishe, 51. . White Bear lake 

Zim Comoulers 
5711 x".es Ave . N B,ooklln Cenler 

Nebraska 
Computerl.no 01 Om,hl 
11031 Elm 51 . Omeh. 
Mio .... est Compuler Co. Inc . 
8625 1St .. Omaha 
MIOwest Compuler Co. Inc. 
"(2 S. 84th 51.. Om.ha 
MiClWUI Compuler Co Inc. 
'.oJ S. 871h St . Om.n. 

Nevade 
Century 23 
(566 SOling Mountain RCI • las Vegas 

New Hampshire 
B,Isnbytes Compt.le< Cenler 
568 Pleasanl St .. Concoro 

CompulerClty 
t~S Wollow. Mancnesler 

P'Ul's TV 
Ml ln 51 .. F.emonl 
Po/I!moutn CompUter Cenler 
JI ~ynu Ave . Por l.mouth 
RaOlo Sneck ASSOC. Slore 
F."bankS Pll.la. K"ne 

New Jersey 
COmpute, Encounter 
2 Nasnu St . PrinCeton 

Comcuterl.nd 
35 PI •. UI Rle . " . W P.,.mus 

Compuler MI" ot NJ 
501 Rle. 21. Iselin 

D1v.·s Elec tr oniCS 
PennSyili' Shopping CIf .• PennSVIlle 

Pefsonilt Computing Inc. 
51 Cenl,al 5Q . Unwood 

~io Sh.cklJ&J Electronic 
M.n,llelCl5nopQlng CII. 
RI 51 Allen Ad .• H.ckel1110wn 

Tile Ba,glln B,o thers 
Olen Roc Shopping Cenle. 
21{,S<:OlCh ROid. Trenton 

The Computet EmPQfium 
Bldg. 103. Avenues o t COmmerce 
2' 28 Rte. 38. Che,ry HIli 

New Mexico 
Antel Elec l'onlc' Co. 
232 Wlscon.ln N.E .• AIDuQu"QUe 
LlI';ley ilnd Assocl.leI 
2908 TahitI Ct N E .• AlbuQ ...... Qul 

Mltchell"s Music (R.dlO Shack) 
407 W. Chu' ch. Carlsbad 
SOulh Wes t Computer Center 
12 1 Wyal1 Dr,ve. Sul le 7. lIS C,uces 

New York 
AIISIO C,.' t 
3" Fill n Ave . NYC 
BIIS & Bytes 
2800 5 tr.ighl Rd .• Fr.doni. 

Compule, corne' 
200 Hami llon Aye .. Wh ite Ptll ins 

Compuler E,. Corp 
t570 lrd Ave .. New YO'k 

Comouter F.ctory 
(85 Le. lnglon Ave. NYC 

Computel HOUle. Inc. 
121 Allanllc Ave .• RocllU ler 

Computerl.no 01 NISUu 
79 W.S1 llury Av . .. Cilrle Place 

Compuler Wo"d 
519 Boston PoS! Rd" Port Cheste, 

Comtek EI'Ctronlcl. In.c . 
2666 Coney Isl.nd Av • .• B,ooklyn 
Comtek Electronic •. Inc . 
511ten "'Ind 1.4.11 
Slo'e 22OA. 5tll.n "'Inct 
Hom. Compute' C.nte, 
87 t Mon,oe Ave .• Rocheste, 

K.y Ell!"Cllonlc. 
SchenectaCly 

L..Ishen Electronic, inc. 
21 BrOldw.y. Denvill. 

M, COmeulfl' 
Imp Piau. Rl • . 9. Wepplngers Fltt, 

SOI\lOf\ System. 
308 Columoll Turnp lk • • RenSHleer 
The COmputer Tree Inc. 
(09 Hoo"",, Ret .. End .. ell 
Upstate Computer Snop 
629 French Rd .. C.mpus Piau 
N.w Hartlord 

North Carol ina 
Byle Shop 01 Rille lgh 
1213 HlllsOOroulih 51 . R.leillh 

OhIo 
Allan BUSiness SySlems. Inc . 
525.2 NOf th Oi, ie Dr .. Diy ton 
A,IIO Vipeo Elect'Onlcs 
5001 E. M.in 51 .. to.nclSte, 

Clnclnnall Compule, 510't! 
(816Inte,S!lte Dr .• C!n.cinnall 

Computerland 
(579 areal Norlnern Blvo .. 
N Olmstead 

ComputerlallCl 
8429 Buscn BIYII .• CoIumous 

COmputerllnd 
1268 Sam Ret .. M.yHeICl Heigncs 

Computer SIO'. 01 ToledO 
18 Hillwyck 0, . Tolecto 

ForOtes Mic rosystem. Inc 
3~ N B,oad. F. I,bO, n 

Mlc,ocompute, Center 
19CXl Parlgon RCI " Oiryton 
M,c,o·Monl Computer WodO 
7' ROIllnwooa. ColumbuS 
Uf\;verSiI Amateur Rao lo. Ir.c 
12eo Aioa Or • ColumbuS 

Oklahoma 
SounQS. EIC 
HI""" 33. Watong. 
Vern Slteet PrOOuCI. 
~;o Snack De.lel 
II. W. Tilt SI" Slpul:), 

Oregon 
Computerl.nCl 01 Portl.n<l 
12020 S.w. M.ln 51.. Tlgllo 
Computer Pllhways Untiml leO. Inc. 
2151 OIvcor 51. S.E .• SlI.m 

Pennsylvania 
AUdio Mlfl 
518 Filth Av • .• New B.ighton 

A"co Elect . 
302 Wyoming Av • .• Klng.ton 
ArtcO EII!"CI . 
Beck Mount. ln Shop. Ct. 
Sh'verlown 
ComPUler Workshoppe 
3846 WolIl,m Penn HVI")'. Monroevlli. 

Compouterllnd 01 H""lourg 
'84( Ca.lIsle PIke. Mechilnlcsbu,g 

Ell. COmpuler Co. 
2121 West 81h 51 . Erle 

Mlghry Byte Compute. Center 
537 Easton Ret. HerSllilm 
PfI,son.' COmputer Corp. 
2' ·26 Wesl l .nclSler Aye .. PaoU 
PfI,sonel Computer Corp 
F'lIler Mill. L.nc.l1er Ave .• F,azer 

Rhode Island 
Computer Clly 
165 Angell 51 .. p,ovIClenc. 

South Dakota 
CB Rldio Shick 
2111 11lC1 BrOildway. V.nklon 

Tennessee 
Compulerl.O 
611 S. Me noen HIli Ro .• M.mphll 

H & H Electronic. Inc . 
509 N. Jack,on 51.. Tull ahoma 

Texas 
CompUter Pori 
926 N. Collig. Allinglon 
HouSlon M,crocomoule, Tech 
5313 Bissonet. B.II.ne 

II.A. Elec l. 
9090 5temmons F' ..... y .• 011111 

P.n Am.,lc.n Elect. lne. 
11 17 Conw.y. Minion 

Rad iO Shack De.lel 
21969 Ka ty F,eew.y. Klty 

Rim Mlc ,o 5y"lIms 
63S3 Camp Bowlll BIYII .• Fl . Wo.th 

Utah 
OUilUty Technology 
(10 E. 2no So .. Sail L.ke Clly 

Virginia 
Home Computer Center 
2921 Vi'gini. B •• ch BIYO. 
Virginia Buch 

South,IOe R.dlo Comm. 
135 Pickwick Ave .• CoIOn1l1 Hllgh" 

Washington 
American Mercantlte Co. tnc. 
2418 1st Av • . 5 .• SlaWe 
Byte S\IOp 01 Bellevu. 
1(101 N.E. 20th 51 .. Belle~ue 

Computerlilnd 01 Soulh King Co. 
1500 S. 3J6 51 .. Suite 12 
Federal Way 

MallnoHa Micro Systems 
2812 Tho,ncyk, Av • .• seatl1. 

Personal Computers 
5 II)( Freve. Sook.nl 

Ye Old COm!)uter Shop 
l30t O. WiIS~lnglon. Richland 

West Virgin ia 
The Compuler Corne, Inc 
22 Beecnursl A .... Morganlo ..... n 

The Compute. StOft 
Municl!)" ParkIng Bldg .. cn."Ulon 

Wisconsin 
Byt. snap 01 MU ...... ukee 
60 19 WeSl l.yton Ave .• Gte.nlteto 

Computerlilnd 
690 S. Whi lney Way. Madoson 

PelleO Microsystems 
' 265 W. loomrs Rd .. Mil waukee 

Puerto RIco 
Tnt MIcrocomputer Slore 
t568 Ave. Jesus T. Pinero 
Ca"aml Ten.ce 

Canada 
CANADIA N DISTRISUTOR5: 
Micron Oit\"buling 
4090u"n 5t .. W. ToronlO. anI. 
M5V 2A5 
Corrpulflllind oT Winnipeg 
115 Po'"l1e AVI . Winn ipeg. Min. 
COlrpumllt 
"I Roosev.lt Ave .. Oltawa. Onl.rio 

Corr."uler MI" . llO. 
to:;5 Yonge 5t .. Suite 206 
To,on to. Onll'lo 

OlllCtl. Comp.uI"S 
tOlrO Ave .. Eomonton. AlDerll 

Mlcroml"c Systems In.c. 
101 81J6 Perk All .. RiChmond. B C. 

Mlc ,!) Shack 01 W. Canada 
333 Park St,eet . Reclna. Sask. 
Ofll>On Holdings lid. 
12(1 1 Stony Pla in Road 
Edmonl!)n . Alot'" 
TOIII Computer Systems 
AJ ... Onterlo 

England 
Tilmays & FI" l id. 
, Morgan 51.. london 

France 
Sldeo;J 
(.5 Rue de I. Chapene. Pens 

5ive. s .a . 
20. Rue de leningreo. Pills 

Italy 
HOMIC s .r.l. 
Pltu. De Angell I. MII.no 

West Germany 
Electronic Hobby Shop 
Kaise,st,. 20. Bonn 
MlcroShop Bodensee 
Marksl •. 3. 1176 M.rkdo,1 

Australia 
Compute"""'l r. 
62 Pelsley 51 .. FootscrlY VIC 
Delor.st SOII ...... re 
J6 Gliln Tower O,lv. 
GI.n WaY'fly. VIC. 
SOII,onics Micro S ys tems 
Undfleld 
Sure·l Old SOllw,,. 
P.O. eo. 26. Wes ton. A.C.T. 

South Africa 
Eddl , T.lbe'g 
P.O. 80. 7'5. Joha nnesbu'g 
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Have You Been

Bitten By The

Computer Bug?

Be A Computer

Literate

A first introduction to the computer

world for children age 10 to 14. Full color

diagrams, drawings, photos and large

type make this book easy to read and

understand. Written by Marion J. Ball

and Sylvia Charp. This informative 62-

page book is used in many school

systems. Softbound [6H]$3.95.

Problems for Computer

Solution

Problems for Computer Solution by

Stephen J. Rogowski is an excellent

source of exercises in research and

problem solving for students and self-

learners. Problems like the Faulty Speed

ometer Spotter make learning fun and

easy. 104 pages, softbound, [9Z]$4.95.

Creative Computing

Magazine

Creative Computing has long been

Number 1 in applications and software for

micros, minis', and time-sharing systems

for homes, schools and small busi

nesses. Loads of applications every

issue: text editing, graphics, communi

cations, artificial intelligence, simula

tions, data base and file systems, music

synthesis, analog control. Complete pro

grams with sample runs. Programming

techniques: sort algorithms, file struc

tures, shuffling, etc. Coverage of elec

tronic and video games and other related

consumerelectronics products, too.

Just getting started? Then turn to our

technology tutorials, learning activities,

short programs, and problem solving

pages. No-nonsense book reviews, too.

Even some fiction and foolishness.

Subscriptions: 1 year$15, 3 years $40.

Foreign, add $9/year surface postage.

$26/year air.

' -'

Basic Computer Games

Edited by David Ahl, this book con

tains 101 imaginative and challenging

games for one, two, or more players —

Basketball, Craps, Gomoko. Blackjack,

Even Wins. Super Star Trek. Bombs

Away, Horserace. Simulate lunar land

ings. Play the stock market. Write poetry.

Draw pictures.

Ail programs are complete with listing

in Microsoft Basic, sample run and

description. Basic conversion table in

cluded. 125,000 copies in print. 192 pages

softbound. [6C)$7.50.

More Basic

Computer Games

Contains 84 fascinating and enter

taining games for solo and group play —

evade a man-eating rabbit, crack a safe,

tame a wild horse, become a millionaire,

race your Ferrari, joust with a knight, trek

across the desert on your camel, navigate

in deep space.

All games come complete with pro

gram listing in Microsoft Basic, sample

run and description. 192 pages soft-

bound. [6C2]$7.50.

The Best of

Creative Computing

The first two years of Creative Com

puting magazine have been edited into

two big blockbuster books. American

Vocational Journal said of Volume 1,

■This book is the 'Whole Earth Catalog' of

computers." [6A] Volume 2 continues in

the same tradition. ■■Non-technical in

approach, its pages are filled with infor

mation, articles, games and activities.

Fun layout." —American Libraries. [6B]

Each volume$8.95.

Computer Coin Games

Computer Coin Games by Joe Weis-

becker aids newcomers to the field of

computers by simplifying the concepts of

computer circuitry through games which

can be played with a few pennies and full

sized playing boards in the book.

Enhanced by outrageous cartoons,

teachers, students and self-learners of all

ages will enjoy this 96 page softbound

book.[10R]$3.95.
J

r

How To Order

Send order and payment to Creative

Computing, P.O. Box 789-M, Morris-

town, NJ 07960. Add $1.00 shipping and

handling per order (foreign, $2.50) N.J.

residents add 5% sales tax. Visa,

MasterCharge and American Express

orders welcome. For faster service, call

in your bank card order toll free to:

800-631-8112.(ln NJ, call (201) 540-0445.)

creative

Have You Been 
Bitten By The 

Computer Bug? 

Be A Computer 
Literate 

A first int roduction to the computer 
world for children age 10 to 14. Full color 
diagrams, drawings, photos and large 
type make this book easy to read and 
understand . Written by Marion J . Ball 
and Sylvia Charp . This informative 62-
page book is used In many school 
systems. Softbo und (6H ) $3.95. 

Problems for Computer 
Solution 

Problems for Computer Solution by 
Stephen J . Rogowski Is an excellent 
source of exerc ises in research and 
problem solving for students and self­
learners. Problems like the Faulty Speed­
ometer Spotter make learning fun and 
easy. 104 pages , softbound, (9Z)$4 .95. 

Creative Computing 
Magazine 

Creative Computing has long been 
Number 1 in applications and software for 
micros. minis', and time·shar ing systems 
for homes, schools ' and small busi· 
nesses. Loads of applicat ions every 
issue: text edit ing , graphics, communi· 
cations , artificial intelligence, simula· 
tions , data base and file systems, music 
synthesis , analog con tro l. Complete pro· 
grams with samp le runs . Programming 
techniques: sort algor ithms , file struc· 
lures, shuffling, elc. Coverage o f elec· 
Ironic and video games and other related 
consumer electronics products , too. 

Just gett ing started? Then turn to our 
technology tUlorials, learning act ivities, 
short programs, and problem solving 
pages. No·nonsense book reviews, too. 
Even some fi ction and foolishness . 

Subscriptions: 1 year$15, 3 years $40 . 
Foreign , add $9 / year surface postage, 

year air. 

Basic Computer Games 
Edited by David Ah l, this book con­

tains 101 imaginative and chall enging 
games for one, two, or more players -
Basketball, Craps, Gomoko, Blackjack, 
Even Wins, Super Star Trek , Bombs 
Away, Horserace. Simulate lunar land· 
ings. Play the stock market. Write poetry . 
Draw pictures. 

All programs are complete with listing 
in Microsoft Bas ic, sample run and 
description. Basic conversion table in­
cl uded. 125,000 copies in print. 192 pages 
so ttbound . (6C)S7 .50. 

More Basic 
Computer Games 

Creative Computing 
The first two years o f Creative Com­

puting magazine have been edited inlo 
two big blockbuster books. American 
Vocational Journal said of Volume 1, 
" This book is the 'Whole Earth Cata log' of 
computers." [GA) Volume 2 continues ill 
the same tradition. "N on-technical in 
approach, ils pages are f illed with infor­
mation, articles. games and activities. 
Fun layout." - American Libraries . [6B] 
Each volume $8.95. 

Computer Coin Games 
Computer Coin Games by Joe Weis­

becker aids newcomers to the field of 
computers by simplifying the concepts 0 1 
computer ci rcuitry through games which 
can be played with a few pennies and full 
sized playing boards in the book . 
Enhanced by outrageous cartoons, 
teachers. students and self-learners of all 
ages will enjoy this 96 page softbound 
book. (10A)$3.95 . 

How To Order 
Send order and payment to Creative 

Computing , P.O. Box 789- M, Morris­
town, NJ 07960. Add $1.00 shipping and 
handling per order ( forei~n, $2 .50) N.J . 
residents add 5% sales tax . Visa, 
MasterCharge and American Express 
orders welcome. For faster service, call 
in your bank card o rder to ll free to: 
800-631-811 2.(ln NJ , call (201) 540-0445.) 

Contains 84 fascinating and enter­
taining games lor solo and group play -
evade a man-eat ing rabbit , crack a safe , 
tame a wild horse, becom e a millionaire , 
race your Ferrari, jousl with a knight, trek GPcativD 
across the desert on your camel. navigate U 
indeepspace. t e 11 

All games come comptete with prO- l GOmplI 10 
gram listing in Microsoft Basic, sample J 
run and description. 192 pages soft· 
boun d. (6C2 ) $7 .50. 

~--------------~ 
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Summer is almost upon us. Watch for a burst of

activity in the software and computer accessories mar

kets. Read the new ads & announcements with care.

A review will help put a perspective on the

product, but the best thing is to see it operating

before you buy it.That's one good reason to buy from

your local computer store.

IRIDIS #1
The first issue of IRIDIS has now been shipped by

THE CODE WORKS (Box 550, Goleta, CA 93017).

I have a copy and enjoyed it very much. IRIDIS

is a set of four programs on tape (or disk)

accompanied by a booklet containing the complete

listings for the programs as well as a line by line

explanation of how the programs work. The best way

to learn how to write your own programs is to look

at other good programs. IRIDIS is an excellent way

to do this, since the programs arc well done, and

fully explained. The IRIDIS booklet also features

short articles explaining various aspects of your

ATARI computer.

The first four programs may not be earth shatter

ing, but they show some of the things that can be

accomplished with an ATARI computer. The first

program, CLOCK, illustrates how to use ATARI

tinier functions. It makes use of sound and fine

graphics to create a chiming clock. The time is not

shown with digital letters, but with the old fashioned

hour, minute, and second hands.

LOGO illustrates how to use ATARI graphic

commands to plot, draw and fill. It shows you how

fast the color of any area can change due to

ATARI'S method of using Registers to store color

information.

POLYGONS draws some very beautiful and

intricate patterns on your screen. You watch it as

it draws the pattern, then a few seconds after it is

complete, it is erased and a new and different

pattern is drawn. This is a good demonstration of

high resolution graphics.

ZAP is the only program that allows partici

pation. You use a joystick in this game to control

a worm which constantly keeps moving around the

screen. Target squares appear randomly. You try to

manuveur your worm to hit the targets before they

disappear. You get points for each target you

"eat", and your worm grows longer as well. If

your worm ever bumps into itself in its travels,

the round is ended. The game is over after 5 rounds.

That's IRIDIS #1. It is available for $9.95

on cassette or $12.95 on diskette. It is a good way to

learn about your computer, and add 4 good programs

to your program library.

ATARI BASIC CARDS
Another aid to ATARI users who are hoping to

learn how to program in BASIC is ATARI BASIC

CARDS. Since I was the author of this booklet,

I can't give you an unbiased review, but COMPUTE

was given a copy for review. It is available from

MicroNotions, (1929 Northport Drive, Room 6,

Madison. WI 53704) for $5.

PROGRAMMA Emerges

PROGRAMMA INTERNATIONAL (3400 Wilshire

Blvd, Los Angeles, CA 90010) is one of the largest

personal computer software houses. They strive for

quality programs and customer satisfaction. They now

arc supposed to have ATARI programs ready for

release. Plus some very exciting programs for the

PET/CBM. This includes "TALKING CALCULA

TOR" for the PET. PET users may be in for some

more excitement very soon.

AUTOMATED SIMULATIONS
Automated Simulations (1902 Old Middle-field Way,

Suite 15, Mountain View, CA 94043) has some new

additions to its excellent line-up of programs for the

PET and APPLE. COMPUTE #1 provided a full

page review of their DUNJONQUEST program

Temple of Apshai. Now they are offering LOWER

REACHES OF APSHAI, a data tape (disk) for

use with the Temple of Apshai program. Computer

Role Playing addicts will rejoice with this extension

of a great simulation.

If you aren't familiar with Role Playing, and

want to case into it (instead of taking on the full

blown Temple of Apshai) I have reviewed their two

MICROQUEST games, Datestones ofRyn and

Morlocs Tower. They now are almost finished with

a science fiction adventure, Rescue at Rigel. I will

keep you posted about these sophisticated simulation

games.

The Word Is Out
Dymax is coordinating a series of more than 10

books for PET, ATARI, APPLE and RADIO

SHACK. The books arc user oriented and should

be a good source of information. Each book is written

by a TEAM of authors, usually 3 or 4. This

provides feedback for each co-author as well as several

perspectives on the books content. I am familiar

with this because I am a co-author for the

ATARI GAMES AND RECREATIONS book and

lead author lor the PET GAMES AND RECREA

TIONS book. Both books should be available this

winter, along with some of the other Dymax books.

(Editors Note: Watch COMPUTE for preliminary

reviews. RCL)
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THE CODE WORKS (Box 550, Goleta, CA 93017). 
I have a co py and enjoyed it ve ry mu ch . IRIDI S 
is a set or rou r program s on tape (or di sk) 
accompanied by a booklet con taining the co mplete 
listin gs lo r the program s as well as a line by line 
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"r 'he li rst four program s may not be ea rth shatter­
in g, but they show some of the th in gs that can be 
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program , CLOCK, illu strat es how to use ATAR I 
tim cr fun ctions. It makes usc of sound and fin c 
Gra phics to crea te a chill'l ing cl ock. The lime is not 
show n with digital lette rs, but with the old rashioned 
hour, minute, and second hands . 

LOGO illust rates how to use ATARI g ra phic 
co mm a nd s to plo t, draw and fill. It shows yo u how 
fas t th e color of a ny area can chan ge due to 

ATARI 's method of using Registers to Store color 
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POL YGONS draws some very beautirul and 
im ricate patt ern s on your scrcen . You watch it as 
it draws the panern , th en a few seconds a ft e r it is 
compl ete, it is e rased a nd a new and di fferen t 
patlern is drawn. Thi s is a good demon stra tion of 
hi gh resolution g raph ics. 

ZAP is the onl y program that a llows partic i­
pation . You use a j oys ti ck in thi s game to co ntrol 
a worm wh ich consta ntl y keeps movin g a round the 
scree n . Target squares appear randoml y. You try to 

manu veu r your worm to hit the targets before th ey 
di sappea r. You get point s for each target you 
"cat", and your worm grows longer as well . If 
yo ur worm eve r bumps inLO itself in it s travel s, 
the round is ended. The game is over afte r 5 round s. 

Tha t's IRIDIS #1. It is availabl e ror $9.95 
on caSSCIlC or $12.95 on di skelle. It is a good way to 
lea rn about your computer , a nd add 4 good program s 
to your program library. 

ATARI BASIC CARDS 
Another aid to ATARI users who arc hoping to 
learn how to program in BAS IC is ATARI BASIC 
CA RDS. Since I was th e aut hor or thi s booklet 
I can ' t give you an unbi ased revi ew, but COMPUTE 
was given a copy for review. It is available from 
Mi croNot ions, ( 1929 Nort hport Dri ve, Room 6, 
M ad iso n, WI 53704) ror $5. 

PROGRAMMA Emerges 
PROG RAMMA INTERNATIONAL (3400 Wilshire 
Blvd , Los Angeles, CA 900 10) is one or the largest 
personal co m pUler software houses. They stri ve for 
qu alit y program s a nd custo mer sati sfaction . They now 
arc supposed to have ATARI programs ready ror 
release. Plus some very exci ting programs for [he 
PET/ C BM . This includes " TALK ING C ALCULA­
TOR " lor th e PET. PET users ma y be in ror some 
1110 re eXCllement very soo n . 

AUTOMATED SIMULATIONS 
Au tomat ed Simulat ions ( 1902 O ld Middlclield Way, 
Su ite 15, Mountain View, C A 94043) has some new 
additions to it s excel le nt line- up of programs for the 
PET and APPLE. COM PUTE # I provided a fu ll 
page review of their DUNJONQUEST program 
Temple or Apshai. Now they are ofrering LO WER 
REACH lOS OF APSHA I, a data tape (di sk) ror 
usc wit h the T emple of Apshai program. Co mputer 
Role Pl ay in g addi cts will rejo ice with this ex tens ion 
of a g reat simula ti on . 

If you a ren ' t fam iliar with Role Playing, a nd 
wa nt to case into it (in stcad of takin g on the full 
blow n T cmpl e of Apsha i) I have reviewed their two 
MI C ROQUEST games, Datesto nes o r R yn a nd 
Morloes Tower. They now a rc almost fini shed with 
a scie nce fi ct ion adve nture, Rescue at Rigel. I will 
keep you posted about th cse sophistica ted simulation 
ga mes. 

The Word Is Out 
Dymax is coordin ating a se ries of more th an 10 
books ror PET, ATAR I, APPLE and RAD IO 
S HAC K. The books arc user o riented and should 
be a good so urce of inform ation. Each book is written 
by a TEAM of a uth ors, usuall y 3 o r 4. Th is 
pruv ides feedback for eac h co-au tho r as well as several 
perspec ti ves on the books co nt ent. I am f~lmil i a r 
with this because I am a co-autho r for th e 
ATAR I GAMES AND RECREATIONS book a nd 
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ATARI CHESS

The ATARI CHESS cartridge for the ATARI 400 or

800 computers is now available, and I have used one

in my system at home. The chess board is a green and

gold checkerboard with a maroon border. The pieces

are black and white, and make use of ATARI'S

high resolution graphics for easily identifiable pieces.

A blue box or "cursor" is used to show where on the

board you arc. That makes 6 different colors dis

played at once on the screen - quite amazing, con

sidering that there are only 5 color registers. (NOTE:

exact colors vary from TV to TV).

You use a joystick to move your pieces. This may

sound weird, but it is very easy, and reliable. (Just

sit back in a comfortable chair with the joystick,

and challenge the ATARI.) I have played the other

chess games, and communicating grid locations to the

computer is a chore. The ATARI method is so simple,

even a young child can play. And there are 8 levels

of difficulty, to satisfy all ranges of players, even those

just learning to play. As the level goes up, the ATARI

thinks longer about its move. According to the docu

mentation, the lowest level (level 0) averages about

15 seconds per move. The next level (level 1) averages

30 seconds per move. Level two averages 45 seconds,

level 3-214 minutes, level 4 - 3 minutes, and level

5 about 10 minutes. The two remaining levels take

quite a bit of thinking time, and would be only for the

very serious player. Level 6 takes about 9 hours per

move, and level 7 about 10 hours per move. The

skill level can be changed at any time during the

game if desired. In my games at level 1 it took about

10 seconds per move - at level 2 about 15 seconds -

about 3 times faster than stated in the documentation.

Moving a piece is a very simple matter. You

simply move the "cursor" to the top of the piece you

wish to move. The cursor moves box by box, con

trolled by a joystick. When the cursor is on top of

any piece it blinks, alternating box and piece to allow

you to see both the cursor and the piece on the

square. The cursor will continue moving from square

to square until you hit the red controller button.

If the cursor is over one of your pieces, the piece

will go into blink mode. You now move the piece by

joystick control while the cursor remains in the original

location for reference. When the piece is where you

want it, simply hit the red controller button again

and the move is made, unless it is an illegal move.

The ATARI will not allow you to make an illegal

move, but beeps to tell you to try again.

ATARI CHESS includes many polishing touches

that make playing enjoyable, and less frustrating. If

you are put into check, your king begins flipping

around, inside its square, softly beeping (you will

not be able to miss it). Anytime you move a piece

that would leave your king in check the word CHECK

appears in the top corner advising you of this

situation.

Perhaps the nicest feature of ATARI CHESS is

that you can leave to get a sandwich while the

ATARI is thinking about its move, and when you

come back you will know just what piece it moved.

It puts the "cursor" in the piece's original location

and blinks the piece in its new location. The cursor

and blinking remain on until you move the joystick

(then the piece remains in its new location and the

cursor follows your control).

You can play the white or black pieces, with

white going first. If you wish to set up a particular

chess situation, simply hit the "S" key on the key

board, and place or delete pieces anywhere on the

board, again under joystick control. Hit any other key

when the set-up is as you like it. This is nice, if you

would like to redo a move (after you saw how ATARI

clobbered you) - simply put ATARIs piece back, and

replace yours. Castling and En Passant capturing are

allowed and explained in the documentation.

ATARI CHESS plays a fairly good game in its

lower levels. I leave testing the top levels to someone

with more time, since it takes so long to make its

moves. At the easiest levels it would be a good way

to learn how to play chess, for it will not let you

make an illegal move, and it doesn't think too long

about its own moves.

ATARI CHESS vs SARGON 2

I took my ATARI computer (and ATARI CHESS)

over to a friends and challenged his TRS-80 SARGON

2. We played two games. The first game was

SARGON 2 at level 0 and ATARI CHESS at level 1.

This seemed to be an even match - both took about

6 seconds per move, until the end when ATARI

took about 20 seconds each for a few moves. After 17

moves, each side had 13 pieces left. Move 18 was

very bad for ATARI - it missed taking SARGON's

queen with a pawn (and no threat afterwards either).

After 68 moves the winner was ATARI CHESS.

That called for a rematch. SARGON 2 was set

to level 1 and ATARI CHESS at level 2. This time

the difference in thinking times was noticable. The

first 20 moves ATARI CHESS took only about 7

seconds per move, while SARGON took about 26

seconds. The rest of the game, SARGON generally

took a bit longer thinking time. The extra thinking

time must have paid off, since SARGON 2 won alter

60 moves. They traded queens on the eighth move.

This match pointed out some of the cosmetic

advantages of ATARI CHESS. Its graphics were far

superior, and easy to follow. My friend would use

my ATARI CHESS moves as input for his move

against SARGON 2. I in turn would take SARGON's

move as input to ATARI CHESS. The ease of entering

moves with a joystick for ATARI CHESS was

quite evident - I was relaxing on the floor 6 feet

from the 25 inch color TV with my joystick, while

my friend sat next to the TRS-80 continually calculat

ing the pieces starting and ending grid positions. (§
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ATARI CHESS 
The A TARI C H ESS cartridge fo r Ihe ATAR I 400 or 
800 computers is now available , and 1 have used one 
in rn y system at ho me. The chess board is a gree n and 
go ld checke rboa rd with a maroon border. The pi eces 
are black and whit e, and make li se o r ATAR l 's 
high resolution graphics for eas il y identifi able pieces. 
A blu e box or "cursor" is used to show where o n lhe 
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played at once o n the sc ree n - quile amaz ing, co n­
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chess games, and communicatin g grid locations to the 
compuler is a chore. The ATARI mel hod is so simple , 
even a youn g child ca n play. And Ihere are 8 level s 
of difficu ll Y, 10 sa li sfy all ra nges of pla ye rs, eve n Ihose 
just learning 10 play. As Ih e level goes up , Ih e ATA RI 
thinks longer about its move. Accord in g to the docu­
mentalion , Ihe lowest level (level 0) averages aboul 
15 seco nds per move. T he nex I level (level I) averages 
30 seconds per move. Level two averages '~5 seconds, 
level 3 - 2 Y2 minutes, level 4 - 3 minut es, and level 
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move, and level 7 aboul 10 hours per move. The 
skill level can be cha nged al any lime durin g Ihe 
game if desired. In my games al level I il look aboul 
10 seconds per move - at level 2 abo ut 15 seconds -
about 3 tim es faster th an stated in the documen tation. 

Moving a piece is a ve ry sim ple matter. You 
simpl y move the " curso r" to the top o f th e piece you 
wish to move. The cursor moves box by box, co n­
trolled by a joystick. When the cursor is on lOp of 
a ny piece it bl inks, altern at ing box a nd piece 10 allow 
you to see both the cursor and the piece o n the 
square . The cursor will continue mov ing fro m square 
to square until you hit the red controller but ton. 
If the cursor is over on e of your pieces, the piece 
will go into bli nk mode. You now move the piece by 
joys ti ck control wh il e the cursor remain s in the origin al 
location for re feren ce. Wh en the piece is where you 
wa nt it , simpl y hit the red controller button again 
and the move is made, unless it is an illegal move. 
The A TARI will not a llow you to make a n illegal 
move, bUI beeps 10 tell you to try aga in . 

ATAR I C H ESS includes man y poli shin g lOuches 
that make playing enjoyable, and less fru slrating. If 
you are put in lO check, your king begins fl ipping 
a round, inside its squa re, softl y beeping (you will 
no t be abl e to miss it). Anytim e you move a piece 
th at would leave your king in check the word C HECK 
appears in the top co rner advis ing you o f thi s 
situation. 

Perhaps the nicest fealu re of ATARI C H ESS is 
th at you ca n leave to gCl a sand wich whi le the 
AT A RI is thinkin g abo ut its move, and whe n you 
co rne back you will know just what piece it moved . 
It put s the "curso r" in the piece's original location 
and blin ks the piece in it s new location. The cursor 
and blink in g rema in o n until you move the joyst ick 
(then the picce remain s in its new location and the 
cursor follows yo ur conlrol). 

You can play the wh ite o r black pieces, with 
whit e going first. If you wi sh to set up a particul ar 
chcss situ ation , sim ply hit the " S" key on th e key­
board , and place or delele pieces an ywhere on Ihe 
boa rd , again under joyst ick co nt rol. H il a ny ot her key 
wh en the set-up is as you like it. Thi s is nice , if you 
wo uld like to redo a move (after you saw how ATAR I 
clobbered yo u) - simpl y pUI ATARls piece back , and 
replace yours. Castl in g an d En Passan l captu ring are 
allowed and exp lained in the docum entat ion. 

ATA RI C H ESS plays a fai rl y good game in its 
lower leve ls. I leave test ing th e top levels to someo ne 
with more tim e, sin ce it takes so lon g to ma ke its 
moves. At the easiest levels it would be a good way 
10 learn how to pl ay chess, for il will nOl let you 
make an illegal move, and it does n't th ink too long 
abo ut it s ow n moves. 

AT ARI CHESS vs SARGON 2 
I lOok my ATARI computer (and ATA R I C H ESS) 
over 10 a fr iends a nd cha ll enged his TRS-80 SARGO N 
2. We pla yed two ga mcs. The first game was 
SA RGO 2 al level 0 an d ATAR I C H ESS al level I. 
Th is seemed to be an even match - both took about 
6 seco nds per move, unlil Ihe end wh en ATARI 
too k about 20 seco nds each for a fe w moves . After 17 
moves, each side had 13 pieces left. Move 18 was 
very bad for ATAR I - il m issed laking SARGON's 
quee n with a paw n (a nd no threat afterwards eit her) . 
After 68 moves Ihe winner was ATARI C HESS. 

T hat called for a rematch. SARGON 2 was set 
to level I and ATARI C H ESS a t level 2. Th is lime 
th e difference in th inkin g times was noticable. The 
first 20 moves AT AR I C HESS lOok only aboul 7 
seconds per move, while SARGON took about 26 
seco nds. The rest of Ihe game, SARG ON genera ll y 
too k a bit lo nger thinkin g time. The ex tra thinking 
time must have pa id ofT, since SARGON 2 wo n aft er 
60 moves . They Iraded qu eens on Ih e eighth move. 

Th is match po int ed o ut so me of the cos met ic 
advanl ages of ATAR I C H ESS . It s gra phi cs were far 
superio r, and easy to fo llow . My fri end wo uld usc 
my ATAR I C H ESS moves as inpul for hi s move 
againsl SARGON 2. I in turn would lake SARGO N's 
move as inpul 10 ATAR I C HESS. The case of enterin g 
moves with a joyst ick fo r ATA RI C H ESS was 
qu ite ev ident - I was relax in g o n the noo r 6 fecl 
from th e 25 inch color TV wilh my joyslick, wh il e 
my fri end sa l next 10 Ih e TRS-80 continuall y calculat­
ing Ihe pieces starting and endin g grid positions. © 
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Did you read about the Dungeonmaster who became so
enchanted playing a real life version of Dungeons and
Dragons that he disappeared for a month?

You'll be able to hold on to reality just a little better when you play
the Dunjonquest™ computer version, the greatest of all the role-playing
fantasies.

But don't bet on it.

Sit at your computer. You're the hero. Enter the

Dunjonquest "Temple of Apshai" and into the

greatest fantasy adventure you've ever experienced.

The Temple has over 200 rooms and catacombs in

which lurk more than 30 kinds of monsters and

beasts ready to do you in—in real time —before you

can reach any of the 70 or so treasures waiting for the

hero. You may spend days, weeks, months.. .the rest

of your life... striking at the forces of evil, or running

from them, or calling on powers you can never com

pletely understand. Always, always demonstrating in

varying degrees your strength, constitution, dexterity,

intelligence, intuition, the force of yotir ego.

Unlike chess or bridge or monopoly,

this role-playing game—like other good

role-playing games — is an experience

rather than a game: it is not played so

much as it's lived or experienced. Your

alter ego goes forth into the world of

demons and darkness, dragons and

dwarves. Your character will do what

ever you want him [or her or it) to do.

Actual photo of screen during a Dunjonquest game.

In Room 3 in the Temple of Apshai, our hero observes

two treasures unattended by dragons, monsters or

demons... for the moment. He is completely free of

wounds; he is not at all fatigued. He carries 44 pounds of

armor and 19 arrows in his quiver. He has already slain

five demons. Will he capture the treasures before moving

on... or before the forces of darkness intercept him?

"The Temple... " comes complete with a superbly

illustrated 56-page rule book and cassette program,

designed to operate with the Level II 16K TRS 80, the

PET 32K or the Apple II 48K (Applesoft) computer.

Only $24.95 complete, including shipping and
handling on orders placed within the next 30 days.

(Apple or TRS 80 disk available for $29.95).

Dunjonquest's "The Temple of Apshai" is guaranteed

to be the best version of Dungeons and Dragons/

Dragons and Dungeons. It's a product of the two guys

who are Automated Simulations: Jim Connelley and

Jon Freeman. Jim is a Dungeon Master, running con

tinuous D & D campaigns. He's been a data pro

cessing professional with Wcstinghousc, GTE

Sylvania, Logisticon.. .an expert in computer-based

math-modeling and in simulation of complex phe

nomena. Jon is a game player, designer and author.

He's a frequent contributor to Games magazine; his

book, "The Playboy Winner's Guide to Board
Games" is a paperback best-seller.

As we said, guaranteed: Guaranteed to be the best

version; guaranteed that you'll be happy with it.

Order now, use it for two weeks. If you don't enjoy

completely this fantasy adventure experience that

goes beyond all others, send it back to us. We'll

refund your money in full; no questions asked.

Master Charge or Visa card holders: charge "The

Temple of Apshai" to your credit card. Just call our

toll free number: (800) 824-7888, operator 861 (In

California, call operator 861 (800) 852-7777. In

Hawaii and Alaska, operator 861 (800] 824-7919) and

you can begin enjoying your Dunjonquest game in

days. Or send your check for $24.95" (or $29.95)' to

A
Automated

Simulations

Depl. K

P.O. Box 4232

Mountain View,

CA 94040

"California residents, please add 6.5% tax
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Did you read about the Dungeonmaster who became so 
enchanted playing a real life version of Dungeons and 
Dragons that he disappeared for a month? 

You'll be able to hold on to reality just a little better when you play 
the Dunjonquestn l computer version, the greatest of all the role-playing 
fantasies. 
But don't bet on it. 

Sit at your computer. You' re the hero. Enter the 
Dunjonqucst " Temple of Apshai" and into the 
greatest fantasy adventure you've ever experienced . 
The Temple has over 200 rooms and catacombs in 
which lurk more than 30 kinds of monsters and 
beasts ready to do you in - in real time - before you 
can reach any of the 70 or so treasures waiting for the 
hero. You may spend days , weeks, mont hs . .. the rest 
of your li fe ... stri king at the forces of ev il , or running 
from them , or call ing on powers you can never com­
plete ly underst.and. Always, always demonsu<lt ing in 
varying degrees yo ur st rengt h , constitution , dexterity, 
intell igence, intui t ion , the force of your ego . 

Unlike chess or bridge or monopoly, 
this role-p laying game - like other good 
ro le-playing games - is an experience 
rather than a game: it is not played so 
much as it ' s lived or experienced. Your 
alter ego goes forth into the world of 
demons and darkness, dragons and 
dwarves. Your character will do \\'hat­
ever you want him [or her or it ) to do . 

Actua l photo of screen during a Dunjonquest game. 
In Room 3 in the Temple of Apshai, our hero observes 
two treasures unattended by dragons, monsters or 
demons ... for the moment. He is complete ly free of 
wounds; he is not at al l fatigued. He carr ies 44 pounds of 
armor and 19 arrows in his quiver. He has already sla in 
five demons. Wil l he capture the treasures before movi ng 
on ... or before the forces of darkness intercept him? 

" Th e Temple ... " comes complete with a superbly 
illusuated 56-page rule book and cassette program, 
designed to operate with the Level II 16K TRS 80, the 
PET 32K or the Apple II 48 K (Applesoft ) computer. 
Only $24.95 complete, including shipping and 
handling on orders placed wit h in the next 30 days . 
(Apple or TRS 80 disk available for $29.95) . 

Dun jonqucst'S " The Tem ple of Apshai" is guaranteed 
to be the best version of Dungeons and Dragons! 
Dragons and Dungeons. It's a product of the twO guys 
who are Automat ed Simulat ions: Jim Connell ey and 
Jon Frcel1ln l1 . Jim is a Dungeon Master, runn ing con­
tinuous D & 0 campa igns . He 's been a data pro­
cessing profession;:ll Wi lh Westinghouse, GTE 
Sylvan ia, Logis ticon ... an expert in com puter-based 
math-modeling and in simulat ion of complex phe­
nomena . Jon is a game player, designer and author. 
He's a frequent contributor to Games magazine; his 
book, " The Playboy Winner's Guide to Board 
C;:lmes" is a paperback best -selle r. 

As we said, guarant eed : Guaranteed to be the best 
version; guaranteed that you' ll be happy wit h it. 
Order now, use it for two weeks. If you don't enjoy 
completel y this fantasy advent ure experience that 
goes beyond all others, send it back to us . We ' ll 
refund your money in fu ll ; no questions asked . 

Master Charge or Visa eard holders: charge " The 
Temple of Apshai " to your credit card. Just call our 
to ll free number: (800) 824 -7888, operator 86 1 (In 
California, call operator 86 1 (800) 852-7777. In 
Hawaii and Alaska, operator 86 1 (800) 824-7919) and 
you can begin enjoying your Dunjonquest game in 
days . Or send your check for $24 .95 ' (or $29.95) ' to 

Dept. K 

Automated 
Simulations 

P.O. Box 4232 
Mountain View, 
CA 94040 

· Cali fornia residents, please add 6.5% 
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D & R CASSETTE SYSTEM
Here's something that should be of interest to anyone

considering adding another cassette drive to their PET

system. D&R Creative Systems, PO Box 402B, St. Clair

Shores, MI 48080 is now producing a cassette drive

with a built in counter and several other features at a

selling price that is less than the Commodore C2N

cassette drive. The D&R S2545 Cassette System con

sists of a self contained, epoxy potted interface module

and a Sanyo M2545A recorder. The recorder is

specially modified to sense when the recorder buttons

arc pressed and operates identically to the PET cassette

drive with full program control. The cassette recorder

is still fully warranted by Sanyo, even with the slight

modification.

The interface module plugs directly into the cas

sette port at the rear of any model PET and fits flat

against the back panel. Because of the physical size of

the interface module, it cannot be used with the

cassette interface that is located inside the PET. There

are four separate cables from the interface module

which connect to the recorder REM, EAR, MIC,

and added sense connectors. The sense connector is

located inside the unused battery compartment which

requires removing the battery compartment cover in

order to make the connection.

Besides the digital counter for normal program

indexing, the D&R Cassette system can locate pro

grams audibly using the Fast Forward Cueing feature

of the Sanyo recorder. While the recorder is in the

Play mode, the Fast Forward button can be depressed

and you can hear the programs pass by the recording

head at the Fast Forward Cueing speed. It is very

Robert W. Baker,

15 Windsor Drive,

Atco, NJ O8OO4

easy to hear the 10 second leader at the start of

each program and simply count the programs as they

pass by to get to the desired program.

I recently tested a sample D&R Cassette system

on an older 8K PET and a new 32K PET. I

found no compatibility problems with tapes switched

between the D&R Cassette system and three different

Commodore C2N drives. D&R Creative systems does,

however, warn ol possible incompatibilities due to

head alignments of the Commodore drives since

Commodore has changed their cassette unit several

times since the PET was introduced. Another point

of interest is that the D&R Cassette system operates

with the volume and tone controls of the Sanyo re

corder all the way up and does not require any

intermediate, special settings.

The only disadvantage of the D&R Cassette

system is that the MIC and EAR cables cannot both

be connected to the recorder at the same time. You

must switch the cables to the Sanyo recorder when

ever you switch between reading or writing a tape.

This slight inconvenience seems a small price to pay

when one considering the digital counter and Fast

Forward Cueing features provided. Also, the Sanyo

recorder can still be used as a standard recorder

with a built in microphone and automatic level control

for recording. Thus, the recorder could be used to

take notes while working on a new program. All in

all, the unit is very reliable and should be quite

attractive considering the features provided at the

current price of $83 plus $3 shipping. <g

DR. DALEYpresents

Software for the PET and the APPLE

Dr. Daley's software is proud to announce

the release of a package of our best selling

programs.

These programs, regularly retailing for over

$400, have been assembled into a single

package for only $69.95. Included is our best

selling TREK3, CHECKBOOK, and a mailing

list, tutorials, games and puzzles for every

member of the family. All attractively

packaged in an album.

50 PROGRAMS ONLY $69.95*

Your order will be shipped within four business days from receipt.

Charge your order to

MC/VISA
master charge

* Disk version

Sl() extra.

DR. DALEY, 425 Grove Avenue, Berrien Springs, Michigan 49103

Phone (616) 471-5514 Sun. thru Thurs., noon lo 9 p.m. easlcrn time.
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Here's something that should be of interest to anyone 
considering adding another cassette drive to their PET 
system. D&R Creative Systems, PO Box 402B, St. Clair 
Shores, MI 48080 is now producing a cassette drive 
with a built in counter and several other features at a 
selling price that is less than the Commodore C2N 
cassette drive. The D&R S2545 Cassette System con­
sists of a self contained, epoxy potted interface mod ule 
and a Sanyo M2545A recorder. The recorder is 
spec ially modified to sense when the recorder buttons 
arc pressed and operates ident ically to {he PET cassetle 
drive with full program control. The cassette recorder 
is still fully warranted by Sanyo, even with the slight 
modification. 

T he interface module plugs directly into the cas­
sette port at the rear of any model PET and fits fl at 
aga inst the back panel. Because of the physical size of 
the in terface module, it can not be used with the 
cassette interface that is located inside the PET. There 
are four separate cables from the interface module 
which connect to the recorder REM, EAR , MIC, 
and added sense connecto rs. The sense connector is 
located inside the unused battery compartment which 
requ ires re moving the battery compartment cover in 
order to make the connection . 

Besides the digital counter for normal program 
indexing, the D&R Cassette system can locale prOM 
grams aud ibly using the Fast Forward Cueing feature 
of the Sanyo recorder. While the recorder is in the 
Play mode, the Fast Forward button can be depressed 
and you can hear the programs pass by the recording 
head at the Fast Forward Cueing speed. It is very 

easy to hear the 10 second leader a t the start of 
each program and simply count the programs as they 
pass by to get to the desired program. 

I recentl y tested a sa mple D&R Cassette sys tem 
on an older 8K PET and a new 32K PET. I 
found no compatibilit y problems with tapes switched 
between the D&R Cassette system a nd three different 
Commodore C2N dri ves. D&R C reati ve syste ms does, 
however, warn of possible incom pa tibi lities due to 
head alignmen ts of the Commodore drives si nce 
Commodore has changed their cassetle unit several 
times sin ce the PET was introd uced . Anothcr point 
of interest is that the D&R Casselle system operates 
w ith the volumc and tonc cont ro ls of thc Sanyo rc­
corder all the way up and does not requi re a ny 
intcrmediatc , spccial scttings. 

The only disadva ntage of lhe D&R Casselle 
system is lhat the M IC and EAR cables cannot both 
be connected to the recorder at th e same time . You 
must sw itch the cables to the Sanyo recorder when­
ever you switch between reading or writi ng a tape. 
This sli ght inconvenience seems a sma ll price to pay 
when one co nsiderin g the d ig ita l counte r and Fast 
Forward C ueing features provided. Al so , the Sanyo 
recorder ca n still be used as a standard recorder 
w ith a built in micropho ne and automatic level co ntrol 
for reco rdin g. Thus, lhe recorder co uld be used to 
takc notcs wh ile workin g on a ncw progra m . All in 
all , the unit is very reliable and should be quite 
attract ive conside ring the features providcd at the 
curre nl price of $83 plus $3 shippin g. 

DR. DALEY presents 
Software for the PET and the APPLE 

Dr. Daley's software is proud to a nno unce 
the release of a package of our best se ll ing 
programs . 

These programs, regula rl y retai ling fo r over 
$400, have been assembled into a single 

package for only $69.95 . Included is our best 
sell ing TREK3, C H ECKBOO K, a nd a mai ling 
list , tutorials, games and puzzles for every 
member of the fami ly. All attractively 
packaged in an album. 

50 PROGRAMS ONLY $69.95* 
Your order will be shi pped wi thin four business days fro m receipt. 

Cha rge your order to 

MC/ VISA '" Disk ve rsion 
$ 10 ex tra . 

DR. DALEY, 425 Grove Avenue , Berrien Springs, Michigan 49103 
Pho ne (6 16) 47 1-55 14 Sun . Ihru Thurs., noon 109 p.m. eastern time. 
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Personal Computer Breakthrough „ .. 1O ... _. , _ ..„_.
T. r\u-~ o • 4.-c- ~u u « i Challenger IP with Disk Capabilities
The Ohio Scientific Challenger 1 is a r ... L . L
r^,^ ,.- rvrt . .. c n , _ If you are familiar enouqh with computers to
Dramatic Demonstration of Price and Per- rea,izeythe importance of disk storage, then the
tormance in a Single Package Challenger IP Mini Floppy is a prime consideration.

Announcing the microcomputer that scored a At $995, it is the first microcomputer system to

dramatic breakthrough in price and performance offer disk storage capacility under $1000, another

at a terrific system price! breakthrough. The C1P MF offers the advantage of

_ , ,_ - usinq either Basic-in-Rom or Pico-Dos, a compact
Pnce/Performance Leader D0S The unU comes standard with 12K of RAAV

The development of the Ohio Scientific Challenger Additional memory can be added anytime by
IP marked a price revolution for microcomputers. simply p|ugging in additional RAM into the socketed

Consider the following features: memory board. Upon adding 8K additional RAM to get
(1) Microsoft 8K Basic-in-ROM to 20K, you may run OS65DV3.1, a full-fledged DOS

(2) 4K RAM-Expandable to 8K on board allowing named program and data files as well as

(3) Full 53 Key keyboard with upper and lower case random and sequentialaccesscapabilities to these files.

(4) Elaborate graphic display capability Why System Packages?

(5) Uses a standard cassette for input Microcomputers are sophisticated devices that re-
(6) Uses a standard telev.s.on with an RF modulator qujre mQre than the jnitja| purchase_ Once the pur.

tor video output chase fg made^ a qujck second| thjrd and even

All of these features makes the Challenger IP a best fourth trip is necessary to secure the accessories
buy for a beginner or hobbyist on a limited budget necessary to operate properly. To save you the addi-

wishing to get involved with microcomputer, such as tional trips, we have made two system packages

students & their educators, and various other pro- available to the public at great savings.

fessionals. System Package #1: Challenger IP
Already Looking Ahead?? Mxr. „ 1D Mi<DAM ^AQ nn

J a (1) Challenger lPw/4KRAM 349.00

Of course, we are not beginners forever (hope- (2) Additional 4K RAM(installed) 69.00
fully!!). What happens to the C1P then? Is it obsolete? (3)Challenger IP workbook 7.00
That answer is a definite no!! (4) Howard Sams schematics 8.00

Consider the specification facts on the expanda- (5) 3 Software tapes 22.00

bility of the Challenger 1P: (6) 10 blank data cassettes 15.00

(1) A fully expanded Challenger IP can support: Total List price 470.00

(a) Basic-in-ROM CCSB System 1 Price 399.00
(b) 32K of RAM memory o _ . „_ _, .. , _. ..„
C) Dual Mini-floppies System Packa9e *2: Challenger 1P MF
(d) cassette (l)Challenger IP MF w/12K RAM 995.00

fe) printer (2) Additional 8K RAM(installed) 138.00

(f) modem (3)Challenger IP workbook 7.00

(g) full BUS expansion capability via the OS1 (4) Howard Sams schematics ^8.00
48 line BUS through which over 40 accessories & 0S65D V3.1 operating system 50.00

can be added (A/D.D/A, voice output, I/O £) 3AS° twfr? T,apes ?^°°
re memory, etc.) (7> 10 blank d.skettes 35.00

As you can see, the Challenger IP leaves more Tolal List Price 1253"00
than adequate room for expansion. Thus, the system CCSB System 2 Price 1088.00

is not one you will have to 'get rid' of as you pro- You will notice the system price reflects a 15%

gress to more sophisticated computer functions. savings over typical list price.

Interested??

Here are the specifics for ordering the systems;

(1) Freight and insurance are added to the cost of each package. Add S6 for #\ and S9 for #2 for delivery anywhere in the continental

OS. Overseas deliveries are available at a higher freight rate.

(2} Funds transfers are handled easiest by money order or certified check, as this insures the quickest turnaround.

Personal checks require 10-14 days to clear. Also, Visa & Mastercharge are accepted for your convenience.

(3) All deliveries are made via UPS.

(4) Warranty: A standard 60-day parts and labor warranty is in effect when purchased. After this period, parts are guaranteed for 1 year

from purchase. Service work is done in-house whenever possible for a quick turnaround.

(5) Want more information? Write for our OSI catalogs. Enclose $2.00 for brochures & handling.

COMPUTER CENTER OF

SOUTH BEND
51591 US 31 NORTH SOUTH BEND IN 46637 (219) 277-4655

Store Hours Mon-Saturday 12-8
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Personal Computer Breakthrough 
The Ohio Scientific Challenger 1 is a 
Dramatic Demonstration of Price and Per­
formance in a Single Package 

Announcing the microcomputer that sco red a 
dramatic breakthrough in price and performance 
at a terrific system price! 

Price/ Performance Leader 

The development of the Ohio Scientific Cha llenger 
1 P marked a p r ice revo lution for microcomputers. 
Consider the following features: 
(I) Microsoft BK Basic·in·ROM 
(2) 4K RAM··Expandable to BK on board 
(3) Full 53 Key keyboa rd with upper and lower case 
(4) Elaborate graphic di sp lay capabi l ity 
(5) Uses a standard cassette for input 
(6) Uses a standard telev ision with an RF modulator 

for video output 

A ll of these features makes the Chal lenger 1 P a best 
buy for a beg inner or hobby ist on a limited budget 
wishing to get invo lved w ith microcomputer, such as 
students <, their educa tors, and various other pro· 
fessionals . 

Already Looking Ahead?? 
O f course , we are not beginners forever (hope· 

full y!!). What happens to the CIP then? Is it obso lete? 
That answer is a definite no !! 

Consider the speci fication facts on the expanda· 
bility of the Cha llenger 1 P: 

( 1) A full y expanded Challenger IP can support : 
(a) Basic· in ·ROM 
(b) 32K of RAM memory 
(c) Dual Mini ·floppies 
(d) cassette 
(e) pr inter 
(f) modem 
(g) full BUS expa nsion capability v ia the OSI 

4B line BUS through which over 40 accessories 
ca n be added (AID,D/A, vo ice ou tput , I/O 
re memory, etc.) 

As you can see, the Cha llenger 1 P leaves more 
than adequate room for expansion . Thu s, the system 
is not one you will have to 'get rid' o f as you pro· 
gress to more soph isti ca ted computer functions. 

Interested?? 
Here are the specifics for ordering the systems: 

Challenger 1 P with Disk Capabilities 
If you are familiar enough with computers to 

realize the importance of disk storage, then the 
Challenger 1 P Mini Floppy is a prime cons iderat ion. 

At $995, it is th e first microcomputer system to 
o ffer disk sto rage capaci lity under $1000, another 
breakthrough. The Cl P MF o ffers the advantage of 
us ing ei th er Basi c·in·Rom or Pico·Dos, a compact 
DOS. The unit comes standard with 12K of RAM. 

Additional memory ca n be added anyt ime by 
simply p lugg ing in addit iona l RAM into the socketed 
memory board. Upon adding BK additiona l RAM to get 
to 20K, you may run OS65DV3.1, a full·fledged DOS 
allowing named prog ram and data files as well as 
random and sequential access capabi liti es to these files. 

Why System Packages? 
Microcomputers are sophisticated devices that reo 

quire more than the initial purchase. Once the pur· 
chase is made, a quick second, third , and even 
fourth trip is necessary to secure the accesso ries 
necessary to operate proper ly . To save you the addi · 
tional trips, we have made two system packages 
avai lable to the publi c at great sav ings. 

System Package #1: Challenger 1 P 
(I) Cha llenger 1 P w/4KRAM ............... 349.00 
(2) Additiona l 4K RAM(install ed) ....... . ..... 69.00 
(3) Challenger 1 P workbook ..... .. ••........ 7.00 
(4) Howard Sams schematics ...... • .... ..... B.OO 
(5) 3 Software tapes .. . .. . ..... . . • •...... . 22.00 
(6) 10 blank data cassettes ..... .... • . ...... 15.00 

Total Li st price ..................... 470.00 

CCSB System 1 Price . ... . .... . ...... 399.00 

System Package #2: Challenger 1 P MF 
(1) Cha llenger 1 P MF wl12K RAM .......... . 995.00 
(2) Addit iona l BK RAM(installed) ......... ... 13B.00 
(3) Cha llenger 1 P workbook .......• •••...... 7.00 
(4) Howard Sam s schematics ...... .. •• •..... 8.00 
(5) OS65D V3. 1 operating sys tem ..... . ••.. .. 50.00 
(6) 3 Softwa re Tapes .. ..... . .....• •• •..... 22.00 
(7) 10 b lank diskettes ............ ... ..... . 35.00 

Total Li st Pri ce .................... 1255.00 
CCSB System 2 Price •...... . ....... 108B.00 
You will notice the system pri ce reflects a 15% 
savings ove r typica l li st pri ce. 

(\) Freight and insurance are added to the cost o f each package. Add $6 for #\ and $9 for #2 for del ive ry anywhere in the continental 
US. Overseas deliveries are available at a higher freight rate. 

(2) Funds transfers are handled easiest by money order or certified check, as th is insures the quickest. tu rnaround. 
Person al checks require 10·14 days to clear. Also. Visa [, Mastercha rge are accep ted for your convenIence. 

(3 ) All deliveries are made via UPS. 
(4) Warranty : A standard 60·day parts and labor warranty is in effect when purchased. After thi s period, parts are guaranteed fo r \ yea r 
from purchase. Service work is done in·house whenever poss ible for a qu ick turnaround. 

(5) Want more information? Write for our OS] catalogs. Enclose $2.00 for brochures [, handling. 

COMPUTER CENTER OF 
SOUTH BEND 

51591 US 31 NORTH SOUTH BEND IN 46637 (219) 277-4655 
Store Hours Mon·Saturday 12·B 
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For your convenience in making usr of thefollowing article, I'm reprinted a

portion of Chuck Johnson 's excellent ankle in lies! of the PET
Gazette, pA2. RCL

PET ting WITH

A JOYSTICK
Harvey B. Herman

Chemistry Department
University of North Carolina
at Greensboro
Greensboro, N.C, 27412

My older style PET keyboard gets banged around

quite a bit when my kids play games which use the

number pad. A recent PET-Pourri column in Kilo

baud (1) prompted me to install a joystick on my

PET in order to save my keytops from further wear.

This article is intended to share my experiences

with this project and to encourage other fumble-

thumbs like myself to try it.

I purchased the Atari-joysticks from Sears as

suggested in the above column (catalog #6C99835)

for $9.95 each. Since I could not find a mating

connector, I cut off each end and attached them to a

User Port connector as per the instructions (see also

refs 2 and 3). The latter connector can be pur

chased from any number of companies (e.g., AB Com

puters). Four signal diodes (1N662), whose specifica

tions I believe are not critical, are also used in this

super simple interface circuit which can be constructed

in about 1/2 hour. Check to make sure that the

diode cathodes are connected as shown in the circuit

diagram (1) and the color coded wires of the joystick

are connected to the proper pins of the User Port

connector. Otherwise no special precautions are

necessary. I did it right the first time (yes brag!)

This neat hardware would, of course, be useless

without software to work it. Cursor magazine (4)

has supplied several programs which have a joystick

option. I tried these first (Demon, Canyon, Pickup

and Nab) with happy success. These programs are

written to work with various model joysticks wired and

oriented in different ways. Since my configuration

was fixed I modified the joystick subroutine in each

Cursor program to skip the test step. That procedure

can be tedious if a program is run repeatedly. The

following changes in the Cursor joystick subroutine

should work for all Atari-type joysticks wired according

to the circuit diagram in reference 1:

61030 PRINT: FOR I = 0 to 5: READ T, P:

GOSUB 61120:

T(I) = T: J(T) = P: NEXT I

61120 T = INT (T/16) AND T: RETURN

61250 DATA 255, 5, 223,4,239,6 127,8, 191,2,

63, 0.7, 1, 9, 3

I ran the original program once to find the

values in the T array and used data statements in the

modified program in order to skip the test step. This

considerably speeds up the beginning of a game. I

have deliberately ignored the rational behind the bit

manipulations in statement 61120. It is not necessary

to understand that in order to use joysticks. I empha

size this point because I hope it will encourage

PET users who may strain at bits to attempt pro

jects such as described here. In a future article I

may try my hand at a tutorial for those who wish

to delve into this mystery further.

If a program was not written with a joystick

in mind another modification procedure must be used

to convert it away from number pad use. As an

example I modified the program Obstacle (5) which

utilizes the full keyboard as two pseudo-joysticks.

Each player manipulates his piece (screen character)

with the now standard keyboard patterns, "W, X, A

and D" and "8, 2, 4, 6". The object is to keep from

running into the screen trail left by the other

player - the first to do so loses. As with many games it

is easier to use than to describe. The following

statements in the original program are used to sense a

keypress by a player and change direction if necessary:

260 GET R$

265 IF RS = "W" THEN AD = 1

300 IF RS "8" THEN 11D = 1

It W is pressed the direction of the player on the

leit's piece is changed to up. If 8 is pressed

the direction of the player on the right's piece is

also changed to up. Player and direction are deter

mined by the above keyboard pattern which can be

learned quickly by new players.

Converting a program like this to joystick use is

very easy. The following statements will do this:

260 M = PEEK (59471)

265 IF (M OR 240) = 247 THEN AD = 1

300 IF (M OR 15) 127 THEN BD =

The elipsis can be fleshed out with the help of

the table below. A peek at the User Port gives a

unique value for each position of the joystick as long

as only one is being used. It is necessary to "mask"

with 15 or 240 if the possibility exists of both

being used at the same time. If only one joystick

is used and it doesn't matter which, a further opera-
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PET ting WITH 
AJOYSTICK 
HONey B. Hermon 
Chemistry Deportment 
Universi ty of North Caro lina 
at Greensboro 
Greensboro, N.C 27412 
M y older style PET keyboa rd gets banged aroun d 
quite a bit when my kids pl ay ga mes which use the 
number pad , A recent P ET- Pourri colu mn in Kilo­
baud ( I) prom pted me to in stall a joystick on my 
PET in order to save my keylOps from further wea r. 
Th is arti cle is intended to share my ex periences 
with this project and lO encourage ot her fum ble­
thumbs like myself to try it . 

I purchased the Ata ri -joyst icks from Sea rs as 
suggested in the above column (catalog #6C99835) 
fo r $9.95 each . Since I co uld not fi nd a ma tin g 
conn eClOr, I cut o ff' eac h end and att ached them to a 
User Pon conn ector as per th e in structio ns (see also 
refs 2 and 3). The latter connector ca n be pur­
chased from any num ber of companies (e.g. , All Com­
pu ters). Four signal d iodes ( I N662) , whose speci fi ca­
tions I bel ieve are no t crit ical, are also used in thi s 
super simple in terface circu it which can be constructed 
in about 112 hour. C heck to make sure tha t the 
diode cathodes are co nnected as shown in th e circuit 
diagram ( I) and the color coded wires of the joystick 
are conn ected to the proper pin s o f th e User Port 
conneclOr. O therw ise no special precautions arc 
necessary. I did it right the first time (yes brag') 

This neat hardware would , of course, be useless 
wit hout soft ware to work it. C ursor magaz in e (4) 
has suppl ied several progra ms which have a joys tick 
option . I tried th ese first (D emo n, Can yon , Pi ckup 
and Nab) with happy success . These progra ms a rc 
written to work w ith va rious model joysticks \"ired and 
oriented in d iffere llt ways. S in ce my confi gurat io n 
was fi xed I mod ified the joystick subro uti ne in each 
Cursor program lO skip the test step . That procedure 
can be ted ious if a program is run repeatedl y. T he 
follow in g changes in the C ursor joyst ick subrou tin e 
should wo rk fo r a ll Ata ri- type joysti cks wi red according 
to the circuit diagram in re ference I: 

61030 PR INT: FO R I ~ 0 to 5: READ T , P: 
GOSU B 6 11 20: 
T (I) ~ T : J (T ) ~ P: NEXT I 

6 11 20 T ~ INT (T I16) A NDT: R ET U R N 
6 1250 DATA 255, 5, 223, 4, 239, 6 127, 8, 19 1,2, 

63, 0 .7, I , 9 , 3 

I ran the ori g in al program once to find the 
valu es in the T array and used data sta tement s in the 
mod ified program in order to skip the test step . This 
co nsiderably speeds up th e beginni ng of a game. I 
have deli beratel y ignored th e rat iona l behind the bi t 
ma nip ulatio ns in stateme nt 6 11 20, It is not necessary 
to un de rstand that in order to use joyst icks. I empha­
s ize this point because I hope it will enco urage 
PET users who may st ra in a l bit s to attempt pro­
jects such as described here. I n a future an icl e I 
may try my hand at a tut o ri al fo r those who wi sh 
to del ve imo thi s mystery furth er, 

If a program was no t writlen with a joystick 
in min d ano ther modifi ca tio n procedure mu st be used 
to convert it a\",ay from nu mber pad usc. As an 
exa mple I mod ified the progra m Obsracl e (5) which 
utlitzes the full keyboard as two pse udo-joysticks. 
Each player ma nipulates hi s piece (sc reen character) 
with the now standard keyboa rd patterns, " W , X , A 
and D" and "8, 2, 4, 6". T he object is to keep from 
runnin g into the sc ree n trai l le ft by the other 
playe r - the first to do so loses. As wit h many ga mes it 
is eas ier to use th an to describe. T he fo llowing 
sta tements in the o ri ginal program are used lO sense a 
keyp ress by a playe r and change direction if necessary: 

260 GET R$ 
265 IF R$ ~ " W " TH EN AD ~ I 

• • • 
300 IF RS ~ "8" TH E llD 

• • • 
If W is pressed the d irection of the player on the 
left's piece is cha nged to up. If 8 is pressed 
the d irection of the player on the right 's picce is 
a lso changed to up . Pl ayer and direction are de tc r­
mined by the above keyboard patt ern which can be 
lea rned qui ckly by new pl ayers. 

Converting a program like thi s to joystick use is 
very easy. The fo ll owing statement s wi ll do this: 

260 M ~ PEEK (5947 1) 
265 IF (M O R 240) ~ 247 THE N AD ~ I 

• • • 
300 IF (M OR 15) 

• • • 

127 TH E BD 

The elips is ca n be fl eshed out with the help of 
the table below . A peek a t the User Pon gives a 
unique valu e for each pos iti on o f th e joystick as long 
as onl y one is be ing used . It is necessary to " mask" 
with IS or 240 if the poss ib ilit y ex ists of bo th 
be in g used at th e same tim e. If only one joystick 
is used and it doesn't matt er which , a further opera-
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tion with the peeked value generates simpler numbers

(shown in the last column of the table). This

"trick" was used in statement 61120 in the cursor

subroutine and the resulting values used in the main

body of the program.

In summary, I feel this is an excellent project

for a beginner. The interface is quickly and easily

put together. It is not difficult to modify existing

programs for joystick use. "Old" PET owners with

disappearing keytops will appreciate the saving on

wear and tear. To be fair I should say that every

program is not suitable for conversion. When fine

control of movement is required joysticks may be

difficult to use. Some players with poor hand-eye

coordination may still prefer the keyboard. As for me

It seems quite natural to chase and catch some seem

ingly elusive demon with my movements under

reflex control by a joystick.

REFERENCES

1. Kilobaud Microcomputing, Robert W. Baker, January 1980.

p. 14
2. PET User's Group Newsletter, Vol. 0. No. 3. p.6, 1978

3. Best of PET Gazette, Chuck Johnston, p.42, 1979

4. Cursor Magazine, P.O. Box 550, Golcta, CA 93017

5. Dilithium Press, P.O. Box 92. Forest Grove, OR 97116

TABLE

T = PEEK (59471)

POSITION

center

left

right

up

down

button

It'll lip

righi up

left tiown

right down

mask

Joystick 1

255

223

239

127

:(ii

63

95

111

159

175

T OR 15

Joystick 2

255

253

254

247

251

243

245

246

249

250

T OR 240

T = INT(T/16)

AND T

15

13

14

7

11

3

5

6

9

10

From: PET AND THE DUAL JOYSTICKS
Chuck Johnson

JOYSTICK ATTACHMENT STANDARD

The Atari Joystick terminates with a DB-9 connec

tor; six of the nine circuits are used as follows:

DB-9PIN FUNCTION

1 Up Switch

2 Down Switch

5 4 3 2 1 3 Left Switch

4 Right Switch

5 Not Used

6 Push-Button Switch

9 8 7 6 7 Not Used

8 Ground (common)

9 Not Used

Pin numbers for the DB-25P are marked on the

connector. User Port pins are on the bottom row of

a 12 position edge connector. Proper polarization of

the edge connector is strongly recommended.

Note that the buttons are wired through diodes

to both the UP and DOWN functions of their joy

sticks (pins E and F and pins K & L). When a

button is pressed, the PET data lines react as though

the joysticks were pushed up and down simultaneously

(an impossible condition for the position switches to

generate). The decoding standard will, as we shall see,

interpret this condition as a button movement. The

diodes act as "one-way streets" for current How and

prevent the real UP and DOWN switches from closing

both circuits.

Orientation of the diodes is very important. We

want current to flow from the data lines to ground.

When soldering the diodes in place, orient them with

their cathodes ("banded" ends) connected to the joy

stick suttons (pins 14 and 22 on the DB-25P).

If the user is not interested in using the buttons,

the button lines may be left unconnected and the

diodes omitted.

A DB-25P connector will accept two joystick connec

tors; the DB-25 may then be wired to a User Port

edge connector, according to the following table:

JOYSTICK

1. UP

DOWN

LEFT

RIGHT

BUTTON

GROUND

2. UP

DOWN

LEFT

RIGHT

BUTTON

GROUND

DB-9S PIN

1

2

3

4

6

8

1

2

3

4

6

8

DB-25P PIN

9

10

11

12

22

24

1

2

3

4

14

16

USER PORT PIN

F

E

D

C

Diodes to E and F

A

L

K

J
H

Diodes to K and L

N

USER PORT FUNCTION

PA3

PA2

PA1

PA0

PA2 and PA3

GROUND

PA7

PA6

PA5

PA4

PA6 and PA7

GROUND
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lion w ith the peeked value generates simpler numbers 
(show n in the las t column of the table). Thi s 
" trick" was used in statement 6 11 20 in (he cursor 
subrout ine and the resulting values used in the main 
body of th e program. 

In summary, I feel thi s is an excellent project 
for a beginner. The interface is quickly and easil y 
put together. It is not difficult 10 mod ify existin g 
p rograms for joystick use. " Old " PET owners with 
disappearing keylOps will a ppreciate the savi ng on 
wear and tear . T o be fair I should say that every 
prog ram is nor suitabl e for conversion. When fine 
comrol of movement is req uired joysticks may be 
difficult 10 use. Some pl ayers with poor hand-eye 
coordina tion may still prefer the keyboard. As for me 
it see ms quit e natural to chase and catch some see m­
ingly elu sive demon with my movements under 
reflex control by a joystick. 

REFERENCES 
1. Ki lobaud Micl"Oco mputing , Robert W. Bakcr, January 1980. 

p. t'l 
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TABLE 
T - PEEK (59'f71) 

POSITION J oystick 1 Joyst ick 2 T - INT (T/16) 
AN DT 

center 255 255 15 
h!ft 223 253 13 
right 239 254 14 
up 127 217 7 
do wn 191 25 1 II 
buuon 63 243 3 
left up 95 245 5 
ri ght up III 246 6 
left do wn 159 249 9 
right do wn t75 250 10 

mask T O R 15 T O R 240 © 

From: PET AND THE DUAL JOYSTICKS 
Chuck Johnson 
JOYSTICK ATTACHMENT STANDARD 

The Atari J oystick termin ates with a DB-9 co nn ec­
tor ; six of the nine circu it s are used as follows : 

543 2 

9876 

DB-9PIN FUNCTION 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Up Switch 
Dow n Switch 
Left Switch 
Right Switch 
Not Used 
Push- Button Switch 
Not Used 
Grou nd (common) 

ot Used 

Pin num bers for the DB-25P are marked on th e 
conn ector. User Port pins are on th e bolto m row of 
a 12 pos ition edge connector . Prope r po larization of 
th e edge conn ector is stro ngly recomme nded. 

A DB-25 P connector will accept two joystick connee­
IOrs ; the DB-25 may then be wired 10 a User Port 
edge conneClOr , accordi ng to the following table: 

No te rhat rhe buttons are wired through diodes 
10 both th e U P a nd DO W N funct ions o f th eir j oy­
sticks (p in s E and f and pins K & L) . Wh en a 
butt o n is presscd, th e PET dara lin es react as though 
th e joys ticks we re pu shed up and dow n simu lt aneously 
(a n imposs ible co nd itio n fo r the position switches to 

gene rate). The decoding standard w ill , as we sha ll see, 
int crpret thi s co nd itio n as a bUlIon movc me nt. T he 
diodes act as "onc~way stn.;c ts" fo r curre nt fl ow and 
prevent the rea l U P and DOVvN sw itches fro m clos ing 
both circuits. 

O rie nta ti on of th e diodes is ve ry impo rt an t. \lVe 
want current ( 0 now from Ih e data lin es to gro und. 
Whc n soldering the diodes in placc, orient them wi th 
their ca thodes (" ba nded " en ds) connecLed to the j oy­
sti ck sut to ns (pi ns 14 and 22 on the DB-25P). 
If th e user is not inte rested in usin g the bU ltons, 
the butlOn lines f'na y be Jc rt unco nnected and the 
d iodes o miucd . 

JOYSTICK DB-9S PIN DB-25P PIN USER PORT PIN USER PORT FUNCTION 
I. U P J 9 f 

DOWL 2 10 E 
LEfT 3 I I D 
RIGHT 4 12 C 
BUTTO 6 22 Diodes to E a nd f 
G RO UND 8 24 A 

2. UP 1 1 L 
DOWN 2 2 K 
LEfT 3 3 J 
RIG HT 4 4 H 
BUTTON 6 14 Diodes to K and L 
GROUND 8 16 N 

PA3 
PA2 
PAl 
PAD 
PA2 and PA3 
GROUND 

PA7 
PA6 
PA5 
PA4 
PA6 and PA7 
GROUND 
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APPLETIVITES AT THE

WEST COAST COMPUTER FAIRE
Joe Budge

25O7 Elderwood Lane
Burlington, N.C 27215

The West Coast Computer Faire, held March 14-16

this year, was the focal point for many Apple Compu

ter dvelopments. Several companies introduced signifi

cant new software and hardware. These new intro

ductions should greatly enhance the Apple's capa

bilities. User groups from all over the world convened

at the Faire to start an international user's group.

The group then sponsored a full day of seminars

on the Apple, with subjects ranging from the Apple's

invention to its application in music and foreign

language instruction.

On March 13 representatives of 60 member clubs

met in San Francisco to formally initiate the Inter

national Apple Core. Directors were elected, lengthy

discussions were held, and policies were worked out.

Directors and officers met for the following two days

arranging quite a few important details.

The International Apple Core (IAC) will be a

non-profit organization dedicated to the exchange of

information among Apple Computer users. This will

be broadly interpreted to include technical informa

tion, software, programming information, and any

thing else which can benefit Apple users throughout

the world. In addition the IAC will provide for

communications between members and the various

product manufacturers. The International Apple Core

will not be affiliated with Apple Computer or any

other manufacturer. Specific areas of IAC activity

will include publication of the "Orchard", mainte

nance of a public-domain software library, support of

special interest groups, support of software and hard

ware standards, technical support, promulgation of

ethics, and organization of annual Apple - faires.

The IAC does not intend to have individual

memberships. Only non-profit Apple user groups may

be members. Educational institutions and other

interested non-profit organizations may become

associate members. They will be entitled to all the

free printed information the IAC provides its members,

but can not vote for directors. Commercial enterprises

may become sponsors, entitled to information and par

ticipation in standards establishment. They, too,

would be non-voting, but would receive preferential

advertising treatment in IAC publications. Dues for

members and sponsors will be $50 and $200, respec

tively. They will be collected every January First.

Associate members pay no dues.

The "Apple Orchard" will be the IAC's official

magazine. It will be published quarterly, starting

September First. The "Apple Orchard" will replace

future editions of "Contact." "Contact" had been

sent by Apple Computer to all registered users.

Unlike "Contact," the "Orchard" will be available

either by subscription or by sale through clubs or

stores. Apple Computer Company intends to purchase

some "Orchards" from the IAC. One copy will be

sent to each newly - registered Apple owner to tell

them about user groups.

A number of committees and special interest

groups were established to deal with specific subjects.

The IAC will try to establish a hot-line for technical

and software problems. Until permanent arrangements

can be made, Apple owners will have to continue

using current lines provided by various clubs and

Apple Computer, Inc. Neil Lipson's software

committee will be collecting, documenting, and dis

tributing a diskette a month to the member clubs.

These will contain public domain software and will be

distributed free of charge. The IAC will also distribute

to members application notes from Apple Computer

and other suppliers. Special interest support includes

educational and legal application groups, a handi

capped usage group, and a ham radio net. Anyone

wishing to contact the International Apple Core may

write them at P.O. Box 976, Daly City, Ca. 94017.

The International Apple Core sponsored a series

of Apple seminars during the second day of the Faire.

The subjects covered a variety of fronts, from the

workings of graphics and the disk operating system

to applications of different languages such as Forth

and Pascal. The most interest was shown in a pair

of lectures by Steve Jobs and Steve Wozniak, the

inventors of the Apple. They told how the Apple

started as a video terminal used to play games on

telecommunications networks. Being members of the

Homebrew Computer Club, they became interested
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APPLETIVITES AT THE 
WEST COAST COMPUTER FAIRE 
Joe Budge 
2507 Elderwood Lone 
Burlington, N.C 27215 
The West Coast Computer Faire, held March 14-1 6 
thi s year , was the focal point for many Apple Compu­
ter dvelopm ents. Several companies introduced s ign ifi ­
cant new software and hard ware. T hese new intro­
du ctions should greatl y en ha nce the Apple 's ca pa­
bili ties . UScI' groups from all over th e worl d convened 
at the Faire to start an int ernational user's grou p. 
T he group then sponsored a fu ll day of seminars 
on the Apple, with subj ects rangin g from the Apple's 
invention to it s application in mu sic and fore ign 
language in struction. 

On March 13 rep resentat ives of 60 member clubs 
met in San Franc isco to forma ll y initiate the Inter­
nation al Apple Corc. Directo rs were eJected, length y 
discussions were held , and policies were worked o ut. 
Directors and officers met for the followin g two days 
arranging quite a few important deta il s. 

The Intern at ional Apple Core ( lAC) will be a 
non-profit organizat ion dedicated to th e exchange o f 
informat ion among Apple Comput er users. T his will 
be broadly interpreted to include technical informa­
tion, software, programming info rmation, and any­
th ing el se wh ich ca n benefi t App le users th roughout 
the world. In addition th e lAC will provide for 
commu nicat ions be tween membe rs and the.; va rio us 
product manufacture rs. The Int ern ational Apple Core 
will not be affili a ted with Apple Comp uter o r any 
o ther manu facturer. Speci fi c areas of l AC acti vity 
will inclu de publi cation of the " O rchard", mainte­
na nce of a publi c-doma in software library, support of 
special interest gro ups, suppon of so ftware and hard­
ware standards, techni cal support , promul gation of 
ethi cs, and organization o f annu al Apple - fai res. 

The lAC does not intend to have in div idual 
memberships . Only non-profit Apple user groups may 
bc members. Ed ucational in sti tution s and othcr 
interested non-profit organ iza tions may become 
associate members. They will be ent itl cd to all the 
free primed informat ion the lAC providcs its members , 
but can not vote for di rectors . Comm crcial ent crpri ses 
may become sponsors, en titl ed to inform ation and par~ 
ticipation in stan dards establishment. T hey, toO, 

wou ld be non- votin g , but wou ld receive preferential 

advertising treatmem in lAC publi ca tions. Dues for 
members and sponsors will be $50 and $200, respec­
tively . T hey will be coll ected every January First. 
Assoc iate mem bers pay no dues. 

The "Apple Orchard " will bc th e lAC's offi cial 
magazine. It wi ll be publi shed quarterl y, sta rtin g 
September First. The " Apple Orchard" will replace 
future editions of "Contact." "Contact" had been 
sent by Apple Computer to a ll registered use rs. 
Unlike "Contact," the " Orchard" will be available 
either by subscription o r by sale th rough clubs or 
stores. Apple Computer Compan y intends to purchase 
some " Orchards " from th e lAC. One copy will be 
sent to each newly - registe red Apple ow ner to tell 
them about usc I' groups. 

A number of com mitlces and special interest 
groups were established to deal with spec ific subjects. 
The lAC will try to establi sh a hot -line for technical 
and soft ware problems. U ntil permancnt arrange ments 
can be made, Apple ow ners will have to continu e 
using curre nt lines provided by various clubs and 
Apple Com pu ter , Inc. Neil Lipson 's so ftware 
comm ittee will be coll ect in g, document in g, and dis­
tributin g a di skette a month to the member clubs . 
T hese wi ll cont ain public doma in software and will be 
distribu ted free of charge. The lAC will also distribute 
to members application notes fro m A pple Computer 
and oth er sup pliers. Special in terest support includes 
ed ucat ional and legal appli cat ion groups, a handi­
capped usage group, and a ham rad io nel. Anyone 
wishing to cOlllact the International Apple Core may 
wri te th em at P.O. Box 976, Daly C ity, Ca. 940 17. 

The Interna tiona l Apple Core spo nsorcd a series 
of Apple semi nars du rin g the second day of th e Faire. 
The subjects covered a variety of fronts, from the 
workings of graphics an d th e disk operatin g system 
to appli cat ions of d ifferent languages such as Fort h 
and Pascal. The most int erest was show n in a pair 
of lectures by Steve Jobs a nd Steve Wozniak, the 
inventors of the Apple. They told how the Apple 
sta rted as a video terminal used [Q play games on 
telecommun ications networks. Be in g members of the 
Ho mebrew Computer C lub, thcy became interested 
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in microprocessors. With that,,Jobs and Wozniak

started to add processing and memory to the video

terminal, added a hand - assembled Basic inter

preter, and so on. Before they knew it, they had a

microcomputer on their hands. The new machine was

so popular at the meetings that Jobs and Wozniak

decided to print up a circuit board. That way their

friends could build the new micro too, while they

were freed from supervising everyone's assembly and

debugging. To recoup costs the (wo began selling

computer boards with a set of instructions and a

parts list. That worked fine for a few months.

Then one store owner decided to take 50 boards,

but only pre-assembled and tested. Thus was born

Apple Computer Company.

Apple Computer has, obviously, grown considera

bly from those meagre beginnings in 1975. Upon

realizing the advantage of the single-board computer

over the buss machines, Apple made a few improve

ments to smooth out the rough edges. They added

I/O decoding to the peripheral slots, a cassette

interface, dynamic RAM, and better video. This

created the Apple II. The Apple II has been so

successful and so versatile that Apple has

determined not to obsolete it. New equipment will

allow Apple to easily specialize in certain areas.

For example rumors abound of a new business

machine similar to Radio Shack's Model II, as well

as of a new Pascal teaching machine. Whether these

rumors are true remains anyone's guess. Nevertheless

Apple is trying to solve the problem of making a

computer that is at once sophisticated and yet

doesn't require high intelligence to operate.

Many fascinating new products introduced at the

Faire demonstrate the Apple II's potential and ver

satility. The show - stopper was Microsoft's new

Z-80 board. This board, which plugs into one of the

Apple's peripheral slots, can supress the 6502

microprocessor and turn on its own Z-80. It uses

the regular Apple memory and I/O devices. Priced

at $350, the board comes complete with two diskettes

containing CP/M and Advanced Microsoft Basic.

Production and distribution should start in May.

Fortran, Cobol, and other advanced languages should

become available for the Z-80 card during the

summer. On the applications side of the fence an

equally significant development was Programme

International's unveiling of a general accounting

package. Priced around $200, it appears every bit

as capable as IBM's package for the 5110. IBM's

software sells at 10 times the price. Three manu

facturers introduced eighty - column video boards

for the Apple's text display. These are for tele

communications, word processing, and use with the

Pascal editor. The boards were priced from $200 to

$400, and should be available in most retail out

lets at press lime. With all these new develop

ments, the next year looks to be extremely inter

esting for Apple users everywhere. (g

Computer House Div.

Announces

Programs for Apple

"Legal Accounting" $1200.00

"Retail Accounts Receivable" 400.00

"Political Party Mailing List" 150.00

Programing Tools

For the Commodore/Disk

"SOF-BKUP" - $40,00

Faster & Error Free Disk Copy

"FET/RECOVER" - $65.00

File Editing Tool; Examine Data Files, Fix

Destroyed Pointers, Sectors may be Read,

Modified, Displayed or Written — Also Files

may be Re-chained

"SUPER RAM" - $20.00

Diagnostic Routine Checks Every Possible RAM

Address on 8K, 16K & 32K Commodore Com

puters

Available on Diskette right now.....

All 3 above only $105.00 retail

ENGINEERING & MACHINE SHOP

Programs for Commodore System

"Machine Part Quoting" $280.00

"Trig & Circle Tangent" 70.00

"Bolt Circle" 25.00

"Spur Gears" 35.00

"Beams; Stress & Deflection" 145.00

"Tank Thickness"

For Filament Winding 85.00

All 6 for only $495.00

And many others coming soon — including RPG

for Commodore — Ask for Catalog 880-C2.

COMPUTER HOUSE DIV.

1407 Clinton Road

Jackson, Michigan 49202

Phone: (517) 782-2132
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slanccl to add process ing and memory to the video 
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Apple Computer Co mpa ny. 
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b ly fro m those meagre beginnings in 1975. U po n 
rea liz ing the advan tage of the single-boa rd comput er 
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1/0 decod in g to th e periph era l slots, a casse tte 
intc r face, dynam ic RAM , and betl er video. This 
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success ful and so versatile that Apple has 
dc term ined not (Q obsolete it. I cw cq uipme nt will 
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machin e sim il ar to R adio Shack 's Model II , as well 
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at $350, the boa rd comes complete with two di skettes 
cOnl a inin g CPI M a nd Adva nccd Microsoft Basic. 
Production and di st r ibutio n shoul d sta rt in May. 
Fort ran, Cobol, and othe r adva nced la nguages shou ld 
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Su m mer . On th e ap pl icatio ns side o f the fe nce a n 
equ a ll y sign ifi ca nt develo pmc nt was Progra mma 
In te rn a tional 's un ve ili ng of a genera l accoun ti ng 
package. Priced a ro und $200, it appea rs every bit 
''" capable as IBM 's package for th e 5 11 0. 113 M 's 
soft ware se ll s a t 10 t imes the price. Three ma nu ­
facturers introdu ced eight y - column video boa rds 
for the Apple's tex t d isp lay. These are for tele­
commun ica tio ns, wo rd process in g, an d usc with the 
Pascal ed itor. The boa rds were priced fro m $200 to 
$400, a nd shou ld be ava ilable in most reta il ou t-
le ts at press time. W ith all th ese new d evelop-
me nts, the nex t yea r looks to be ex tre mely in te r-
es tin g for Apple users everyw here. © 
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The APPLE PI Trading Library Terry N. Taylor

Club Librarian

We have well over 3500 public domain programs on

148 disc sides in our Apple PI library. Copies of our

November catalogue (showing 2780 programs) are still

available for SI plus 50 cents postage from our news

letter editor:

Rodney Nelsen

9711 Josephine St.

Thornton, CO 80229 Ph. (303) 451-7577

Later arrivals are shown in our monthly news

letters, available at $1.00 each.

While most of the approximately 800 plus pro

grams on our Apple PI slices #1 to 20 and 178 to 200

are either original efforts by our members (both

local and out-of-state) or have been modified for the

Apple II from a magazine listing, there are probably

a few donations that originally came from other

sources. Copyrighted programs are not supposed to be

in our trading library out of respect to the commercial

copyright holders. So if a copyrighted version of a

program appears in error, please let us know so that it

can be removed. Also, since many of our members

belong to several Apple user groups, if they have

accidentally donated someone else's program that they

did not have permission to donate to our group;

and we listed it unknowingly, we are sorry again.

Please inform us. The approximately 2400 programs

that we have received in trade from 21 other Apple

user groups are listed on our Apple PI slices #21

to 126.

Our programs were originally cataloged on a 32K

Apple without the Applesoft ROM card. All of the

programs on our disc slices (i.e. from 1 to 20

and 179 to 200) should have been converted to the

A.S. ROM card and should now work on a 48K Apple.

(In fact, some programs require 48K to operate.)

To convert an Applesoft program for non-ROM

use; load the program, call 3314. Then either save

it or run it. To convert a program from a non-

ROM card source to ROM, call 54514. This is not

needed if you have either DOS 3. 2. or 3.2.1.

The Hello programs on our disc sides (i.e., Apple

PI slice XXX (YYYYYYYY) ) identify the type of

programs on the disc (i.e. the word 'Games',

'Finance', 'Utilities', etc. will appear where the

Y's are shown in brackets). The Hello program

on the disk slices that we have received from other

clubs is formatted the same way, except the club

name or location is shown in place of the Y's

when the Hello program is booted. Their name is also

shown on the screen so that the donating groups

receive credit for their programs.

If you have a bombout, or see possible improve

ments, please either note the circumstances (including

the configuration of your computer) of the bombout

on a card to us so that we can fix the program if

needed--or improve it yourself and resubmit it as

your donation. Either way, someone else will then

not have to wrestle with the same bugs you did.

The reason we need your configuration is that not all

programs will run on every Apple (you might not

have a needed accessory). As a side note, if the

hires page from a previous program is still on, then

(1) press CTRL-C to stop the program, (2) Poke

-16298,0 to turn off the hires page, and (3)

type run to start the program again. That should

fix that problem. All lores Graphic programs should

automatically turn off the hires page as one of their

first statements. But some don't.

TO TRADE (FINALLY!!!)

FOR NON-LOCAL MEMBERS. Other Apple user

groups, or individuals who just want to trade.

Please either send your discs or cassettes of programs

to me:

Terry N. Taylor

12319 E. Bates Circle

Aurora, Colo 80014 Ph. (303) 750-5813

I will copy your programs and return your choice of

our slices on your discs and mail them right back to

you. If you are a brand-new Apple user group, we

will trade you two sides for one to help you get

started, or even advance some programs on the under

standing that you will later send some of your own

programs back to us. Fair enough?

When you donate programs, please take a minute

to jot down on a 3 by 5 card the following:

1) Name of the program (exactly as it will be on the disk).

2) What language the program is in.

3) What type of program il IS (i.e., Music, Finance,

Game, Hires, Etc.)

4) Author's name and, if different, who actually listed

the program into die Apple.

5) Source of program (i.e., original program, or the

Title, Page, and Issue # oi" the magazine copied

from)

6) Length of program (if known) Also the smiling

address if it is a Binary program.

7) Whether the program calls up any other programs, and,

if so, their names

8) What accessories, if any, are needed, (i.e., pro

grammers aid, 48K, type of printer, disc or cassette

based, etc.)

9) Finally, a short description (say 25 words or so) of

what the program does.

If you don't know one of the areas, just leave it blank.

Unfortunately, with over 3000 programs, not too many

people can remember exactly what each program does just

by looking at the title; so any help here is deeply

appreciated. Still, don't let it stop you from donating

your program if you feel U is a hindrance. It won't be

the only one thai needs some documentation.

Thanks for reading this far and happy programming. (
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ments, please either note the circumstances (including 
the configuration of your computer) of the bombout 
on a card to us so that we can fix the program if 
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your donation. Either way, someone el se will then 
not have to wrestle wi th the same bugs you did . 
The reason we need your configura tion is that not all 
programs will run on every Apple (you might not 
have a needed accessory). As a side note, if the 
hires page from a previo us program is still on, then 
( 1) press CTRL-C to stop the program , (2) Poke 
-16298,0 to turn off the hires page, and (3) 
type run to start the program again. That should 
fi x that problem . All lores Graph ic programs should 
aULOmat icall y LUrn o ff th e hires page as one of the ir 
first statements. But so me don 't. 

TO TRADE (FINALLY!!!) 
FOR NON-LOCAL MEMBERS Other Apple user 
groups, or indi vidu als who just wa nt LO trade. 
Please either send your discs or casseucs of programs 
to me: 

Terry N. Taylor 
12319 E. Bates Circle 
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will trade you two sides for one to help you get 
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When you donate programs, please take a minute 
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1) Namc of thc program (cxactl y as it will be on the disk). 
2) What language thc program is in. 
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Unfortunately , with ovcr 3000 programs, not too many 
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Introducing AppleSeed, our

newest publication to whet

your Apple* appetite!

We invite you to subscribe to AppleSeed - the

magazine that Is to the Apple II* what SoftSlde Is to

the TRS-80**. It offers the newest in software pro

gramming hints and Ideas tailored especially for

your computer. AppleSeed features challenging pro

grams for both the do-it-yourselfer and the in

dividual Interested in pre-packaged programs and

games... your own preview of the best available on

the market today. A typical slice of AppleSeed con

sists of one major (new 16K) commercial level pro

gram (completely listed for your keying pleasure),

accompanied by two or three applications for prac

tical use or fun, supplemented by informative ar

ticles to polish your Apple*. Get right to the core of

your Apple* needs and order AppleSeed today! 12

Issues, 1 year, $15.00. AppleSeed Is the newest

member of...

_5oft5i3e:
PUBLICATIONS
6 South Streat, Mllford, NH 03055

(603) 673-5144

*A registered iradamark of Apple Computers. "A registered trademark of Radio Shack and Tandy Corp. i
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Editor's Note: In future issues, we'll present interviews with

Marketing personnelfrom Atari and Commodore.

An Interview
With
Taylor Pohlman
Apple's Product
Marketing
Managerg
Recently, I had an opportunity to talk with Taylor

Pohlman, Apple Computer's Product Marketing

Manager. Taylor is 33 years old and came to Apple

less than a year ago from Hewlett Packard, where he

was educational marketing manager. During our inter

view, he discussed two important areas -- computer

dealers and consumers.

He described two basic types of dealers, noting

that dealers are first of all businessmen and secondly,

tend to operate in those markets they are most

comfortable or experienced in.

The first type of dealer is the hobbyist who be

comes a businessman. For these dealers, technology is

the key. Since the first-round hobbyist market is

pretty much saturated, Pohlman feels these dealers

have to start moving from hardware — their original

orientation - to software, and the application problems

ol non-hobbyist users.

The second type of dealer is the retail businessman.

To them, selling computers is much like selling hi-fi

stereo systems. A fair amount of retail audio-visual

and electronics outlets are personal computer dealers,

he said, and many have already developed the exper

tise needed to reach the computer market. A-V

stores may already be dealing with schools, for

example, and the educational market is a natural

for them. Small stores also relate well to small business

men because the dealers, as businessmen, have them

selves encountered problems in general ledger keeping,

manufacturing, accounting, etc.

"The personal computer market is emphasiz

ing solution-oriented merchandizing as opposed to

hardware-oriented merchandizing," Pohlman said,

and this poses important challenges for all types of

computer dealers. He said Apple has 600 to 700

computer dealers, all with different interests, sales

and facilities. Some sell a single line and others a

complete line, from small games to minicomputers.

"The question they all have to ask is, who are

those hungry people outside the store who have

problems to be solved by a personal computer? At

Apple, we try to turn the dealers on to those markets --

and solutions -- whatever the dealer's 'focus'. By

'focus' I mean hobbyist, businessman, educator, home

entertainment user. . . .but whatever its focus, a

good Apple store doesn't confuse the customer.

"For example, the businessman doesn't want to

know this microprocessor runs 20 percent faster than

that one. He wants to know will it solve his

problem? On the other hand, the store that just has

a bunch of hardware sitting around may respond well

to the hobbyist by making the hardware available on

the floor and letting him look inside." (Incidentally,

Taylor Pohlman's definition of a computer hobbyist is,

"the individual who's interested in the man-

machine interface.")

He kept emphasizing that the key to the overall

personal computer market is problem-solving. In this

regard, Apple's magazines and other literature are

designed to trigger people's problem-solving

approaches and stimulate their imagination. He also

called attention to the company's seminar program,

which encourages dealers to get out and give seminars

where the people arc -- at Rotary Clubs or real

estate groups, for example. Apple provides instruc

tional and advertising materials to dealers for this

purpose.

"For the dealer to survive in the new market

place, he's also going to have to provide service and

support -- not just sales," he said. Consequently,

Apple has a modular design and can be field-repaired

at over 500 dealer-based repair centers, in 24 hours.

If the dealer can't repair it, he can simply replace the

failed part and send it to Apple for repair. This is

especially important to the businessman, who can't

allord to have his general ledger or other system

go down for a week.

Turning his attention to consumers, he guessed

that there are "tens of thousands" of Apples in

homes, schools, and companies. "We're the one

personal computer vendor that has achieved a truly

disk-based population -- as opposed to those who are

still out there hyping cassettes. Disk-based software

is more sophisticated and makes the Apple more useful

and powerful as a problem-solving tool.

"What I, as a consumer, want is a computer

that allows me to define a problem and allows the

machine to solve it in language and terms that I

can understand. If the problem is solved I could care

less what the machine is doing." He added that the

level of computer awareness is very high but the

level of computer literacy is not nearly high enough to

create the "home computer revolution," mostly be

cause right now using a computer means you have to:

- define a problem

- create an algorhylhm lo solve the problem

- write programs to express the algorhythm

- put the program in the computer

- run and debug (he program

"A lot of time is wasted trying to translate information,

and this wasted time is directly related to the reluc

tance — or lack of reluctance -- of customers lo get
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Taylor Pohlman 
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Manager. Taylor is 33 years old a nd ca me to Apple 
less th an a yea r ago from H ew lett Packard , where he 
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prett y much saturated , Pohlma n feels these dealers 
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of non- hobbyist users . 

The second type of deale r is the retail businessman. 
T o them , selli ng computers is much like selling hi-fi 
stereo systems. A fa ir amount o f re tail audio-visual 
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esta te gro ups, fo r exampl e. Apple provides instruc­
tio nal and advertis ing materials to dealers for this 
purpose. 

" For the dealer to survive in the new marke t­
place, he's a lso go in g to havc to provide service a nd 
suppOrt -- not j ust sa les," he said. Conseq uentl y, 
Apple has a modular des ign and can be fi eld-repaired 
at over 500 deale r-based repair cente rs, in 24 ho urs. 
If th e dealer can ' t repair it , he can simpl y repl ace the 
fa il ed part a nd se nd it to Apple for repair. Thi s is 
{"spcc ia ll y important to the businessman , who can't 
afford to have his general ledger or other system 
go down for a week. 

Turni ng hi s attcn tion to consumers, he guessed 
th at therc a re " tens 0(" tho usands" of Apples in 
ho mcs, schools, and companies. " We ' re the o ne 
persona l co mputer vendor that has achieved a trul y 
d isk-based popula tio n -- as o pposed to those who are 
st ill o ut there hyp in g cassett es. Disk-based so ft wa re 
is ma rc so phisticated and makes th e Apple more usefu l 
and powe rful as a problem-so lving LOol. 

" What I , as a consum er , wan t is a co mputer 
th at a ll ows me to defin e a pro blem and a llows the 
machin e to solve it in la nguage and te rm s tha t I 
ca n understa nd . If the problem is solved I co uld care 
less what th e machine is doing." He added lhal th e 
level of com pUler awareness is very high but the 
level of com puter literacy is not nearl y high enough to 

create th e " home co mput er revoluti on ," mostl y be­
ca use right now usin g a co mput er means yo u have to: 

- define a problem 
- create an a lgorh ythm to solve the problem 
- writ e programs to exp ress the a lgo rh yt hm 
- put th e program in th e co mputer 
- ru n and debug th e p rogram 

"A lot o f lime is wasted tryill g to LranslaLe info rm a tion , 
a nd th is wasted time is directl y related to the re luc­
la nce -- or lack o f relucta nce -- of customers to get 
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involved with a personal computer/1 he said. He went

on to say that the home computer revolution will not

truly arrive until you can more effectively separate

the user from the intricacies of hardware and soft

ware, so he doesn't have to understand the inside of

the machine or the inside of the software in order

to use it.

He also spoke of a "vast dumping ground1' where

a lot of people who buy computers encounter so

many stumbling blocks to using them (language,

interface, hardware) that they wind up juking them,

and said Apple is working hard to solve this and

other problems not only through product develop

ment and dealer support, but also by encouraging

such vocal forums as the International Apple Core.

He concluded by saying that he doesn't think

Apple II is a mature product after two years and

indicated that future Apples will maintain compati

bility, as opposed to some companies which have come

out with new machines which weren't compatible

with earlier versions. He said, "If people think

Apple is going to somehow change it's product or it's

way of doing business, they're wrong." -^

6502

MACRO ASSEMBLER

AND TEXT EDITOR

Versions for PET, APPLE II, SYM, KIM

and ATAR I (1st quarter 1980)

Written entirely in machine language

Occupies 8K of memory starting at $2000 —
Apple version with disk occupies just over

9K

Macro and conditional assembly

36 error codes, 26 commands, 22 pseudo ops

Labels up to 10 characters

Auto line numbering and renumber com

mand

String search and string search and replace
Copy, move, delete, load, save, and append

commands

Cassette and Manual $49.95

(including U. S. postige)

Eastern House Software

3239 Linda Dr. Winston-Salem, N. C. 27106

GIVE YOUR APPLE

A BYTE OF THIS...

GPA ELECTRONICS'

Programmable,

Intelligent I/O.

More than a

telecommunications

I/O. More than an

intelligent hard copy

interface. GPA's

Intelligent I/O is a

COMPLETE

MICROCOMPUTER

on a4W'x7"card!

Completely programmable via Resident Monitor in

PROM, the Intelligent I/O lets you

select the operation you desire,

then helps you complete the task.

FEATURES:

• 6502 Microprocessor.

• 2K E-PROM; IK RAM as buffer.

• Serial and parallel I/O through four ports. Device can

communicate with two peripherals simultaneously;

RS-232 devices can communicate with parallel

devices.

• Hard copy interfacing with either RS-232 or 20mA

devices (Please specify.)

• Accommodates all baud rates to 9600.

■* Selectable line feed, carriage return delay and char

acters per line.

• Supports standard EIA modem-control signals.

• Handshaking, of course.

• Functions as Data Channel, SPOOLER or Program

mable Filter.

• Remote access to Basic.

• Fully disk compatible.

• Will provide secure, encrypted telecommunications

with optional programming.

• Complete dial-up and time sharing functions.

• Allows ganging of microcomputers for multi

processing.

• Accesses and controls servos, sensors, articulated

devices or transducers (with appropriate firmware,

available from GPA.)

• Functions as disk controller, resident assembler,

E-PROM burner (with optional firmware.)

• Integral power supply (5VDC @ 350mA.) Completely

portable, stand-alone computer.

• Fully documented, tested and guaranteed.

See your dealer today, or order direct from GPA.

Just $299.95 (110VAC ) or S320.95 (250VAC)

I'.O.BoxWI

].;iiii>imlk-.CA 1545-1
(707lt»H4-6270

A|>|ilr fa .i rrgMrn-d Irailc murt, nf Appli' CompQltr. lac.
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invo lved with a pe rso nal compute r ," he sa id. He wenl 

on to say that th e home computer rcvol Ulio n w ill no t 
trul y arrive until you can morc effecti vely separa te 
the user from the intricacies of hardware a nd soft­
ware , so he doesn ' t have to understand the in side of 
the m achin e o r the ins ide or the so ft wa re in Dreie r 
to li se 1( . 

He also spoke ora " vast dumping ground" where 
a lot of people who bu y co mput ers encou nl cr so 
m a ny st umblin g b locks to usin g them (la nguage, 
int e r face, hardware) that they wincl up j ukin g lilCITl , 

and sa id Apple is workin g hard to solve this and 
other p roblem s not on ly through p roduct develop­
me nt and d ealer suppon, but also by encouraging 
such vocal forum s as the Interna ti ona l Ap ple Co re. 

H e concluded by say ing th at he does n ' t think 
App le II is a ma lUre prod uct afte r two years a nd 
indi ca ted that future Apples will ma inta in co mpa ti­
bilit y, as opposed to some co mpa n ies wh ich have co me 
out w ith new machi nes which weren ' t compat ible 
with ea rlier vers ions. H e said , " I f peo ple think 
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GIVE YOUR APPLE 
A BYTE OF THIS .. . 

GPA ELECTRONICS' 
Programmable, 
Intelligent 110. 
More than a 
telecommunicat ions 
1/ 0. More than an 
intelligent hard copy 
interface. GPA's 
Intelligent 1/ 0 is a 
COMPLETE 
MICROCOMPUT ER 
on a 4V2 "x7 " card! 

Completely programmable via Resident Monitor in 
PROM, the Intelligent 110 lets YOIl 

select the operation YOII desire, 
then helps YOII complete the task. 

Apple is going to somehow cha nge it 's prod uct o r it ' s 
way o f doing business, they' re wrong." FEATURES: 

6502 
MACRO ASSEMBLER 

AND TEXT EDITOR 

• Versions for PET, APPLE II, SYM, KIM 
and ATAR I (1st quarter 1980) 

• Written ent irely in machine language 
• Occupies 8K of memory starting at $2000 -

Apple version with disk occupies just over 
9K 

• Macro and conditional assembly 
• 36 error codes, 26 commands , 22 pseudo ops 
• Labels up to 10 characters 
• Auto line numbering and renumber com­

mand 
• String search and string search and replace 
• Copy, move, delete , load , save, and append 

commands 

Cassette and Manual $49,95 
(including U. S. postl1ge) 

Eastern House Software 
3239 Lind. Dr. Win, ton-Salem, N. C. 27106 

* 6502 Microprocessor. 
* 2K E-PROM; I K RAM as buffer. 
* Serial and pa raliel 110 through four ports. Device can 

commu nicate with two peripherals simultaneously; 
RS-232 dcvices can comm unicate with para llel 
devices. 

* Hard copy interfacing wit h either RS-232 o r 20mA 
devices (Please specify .) 

* Accommodates a li baud rates to 9600. 
* Selectable line feed. carriage return delay and char-

ac ters per linc. 
* Supports standard ElA modem-control signals. 
* Handsha king, of course. 
* Functions as Data Channel , SPOOLER or Program ­

mable Filter. 
* Remote access to Basic. 
* Fuliy disk compati ble. 
* Will provide secure, encrypted telecommunications 

with optional programming. 
* Complet e dial-up and time sharing fUllctions. 
* Allows ganging of microcomputers for mult i­

processing. 
* Accesses and comrols servos, sensors, articulated 

devices or transducers (with appropriate firmware. 
available from GPA.) 

* Fu nctions as disk contro ller, resident assembler , 
E-PROM burner (with optional firm ware.) 

* Integral power supply (5VDC @ 350mA.) Completely 
portable, stand-alonc compu ter. 

* Fully documcntcd, tested and guaranteed . 

See your dealer to day, o r o rder direct f ro m C PA. 

Just $299.95 (I IOVAC ) or $320.95 (250VAC) 

.~ 
€~~ 
~n.@9~lr 

".D. no\ 11,\ 1 
b~ l lI", illr.CA II~~ 

j 707. 11~·6270 
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MADE IN THE SHADE:

AN INTRODUCTION TO "THREE-

DIMENSIONAL" GRAPHICS ON

THE ATARI COMPUTERS ° D „„«*s
If you know anything at all about the Atari 400

and 800, you probably know that these machines give

you access to 256 colors. What you may not realize is

that these colors are specified with two independent

parameters which allow you to create "three-

dimensional" objects on the display.

The two parameters of interest are hue and

luminosity. Atari gives you access to sixteen colors

(the hues), each of which can be darkened or lightened

by setting the luminance to one of eight levels.

Traditionally, computers that offer limited colors

(sixteen total, for example) prc-selcct different hues and

luminosities for each color so that inter-color contrast

is always apparent, even when the picture is shown

on a black and white display. If two colors have the

same luminosity, you will not see any difference

between the colors when they are shown on a black

and white display - a phenomenon you should demon

strate to yourself sometime.

The beauty of the Atari scheme is that the wide

range of available colors leads to the ability to create

some pretty pictures, even though only four colors can

be displayed at one time. The program presented here

illustrates a common graphics task - the representation

of a solid three-dimensional object through shading.

Since we can display three colors plus the back

ground in a moderate resolution graphics mode, this

lets us represent a shaded cube. After all, you can

only see a maximum of three faces of a cube at any

given time. The function of the program, then, is to

create a two-dimensional representation of a cube in

which the "realism" results from the control of the

shading on each visible face.

In case you are not familiar with Atari graphics,

a short digression is in order. Displayed colors are

established by the SETCOLOR command which takes

the form SETCOLOR A, B, C in which A is the

color register (0-4), B is the hue (0-15) and C

is the luminosity (an even number from 0 to 14). (I

don't know why luminosity isn't set with numbers

Innovision

P.O. Box 1317, Los Altos, CA 94O22
between 0 and 7, but the use of even numbers doesn't

present too much of a problem, as you will see.) The

hues (see Table I) are the various basic colors you can

use to draw your pictures, and the luminosities con

trol the brightness from 0 (very dark) to 14 (almost

white). Once you have set the color registers, you

need to indicate which register should be used for the

various plotting commands. This function is performed

with the COLOR statement. This statement has the

form COLOR D in which D refers to the color

register in which the desired color is located. Now for

reasons that I don't understand, the value of D is

generally larger than the color register number by

one. In other words, D = A + 1.

PROGRAM LISTING

10 REM •• SHADING DEMO

20 GRAPHICS 23

30 OPEN #l,4,0,"K:"

40 FOR I =0 TO 4: SETCOLOR 1,9,4 : NEXT I

50 X0=48 : Y0 = 36

60 COLOR 1

70 FOR I =0 TO 40

80 PLOT X0,Y0 + I : DRAWTO X0 + 40,Y0 + I

90 NEXT I

100 COLOR 2

110 FOR I = 1 TO 24

120 PLOT X0 + I,Y0-I

130 NEXT I

140 COLOR 3

150 FOR I = 1 TO 24

160 PLOT X0+40 + I,YO-I

170 NEXT I

180 FOR I =0 TO 2

190 GET #1,A

200 IF A<48 THEN A = 48

210 SETCOLOR I,l,2*(A-48)

220 NEXT I

230 GOTO 180

DRAWTO X0 + I + 40,Y0-I

DRAWTO X0+40 + I,

YO+40-1
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MADE IN THE SHADE: 
AN INTRODUCTION TO "THREE­
DIMENSIONAL" GRAPHICS ON 
THE ATARI COMPUTERS DovidD· i~~~~~~~ 
If you know an ythin g at a ll about th e Atari 400 
and 800 , you probabl y know that these machines give 
you access to 256 colors. What you may lIot realize is 
that th ese colors are specified with two independent 
parameters which allow you to create " three­
dimensional " objects on the display. 

T he (WO parameters o f interest are hue and 
luminosity. Atari gives you access to s ixteen colors 
(the hues), each of which can be darkened or lightened 
by setting the luminance to one of eight levels . 
Traditionally, computers that offer limited colors 
(six teen total, for example) pre-select d ifferent hues and 
lu minosities for each color so that inter-colo r contrast 
is always apparent, even when the picture is shown 
on a black and whi te display. If two colo rs have the 
same luminosity, you will not see any difference 
betwee n the colors whe n they are shown on a black 
a nd wh ite d isplay - a phenomenon you should demon­
strate to yourself sometime. 

The beauty of the Atari scheme is that the wide 
range of available colo rs leads to the ab ility to create 
some prett y pictures, even though on ly four colors can 
be displayed at one time. T he program presented here 
ill ust rates a common graphics task - the representation 
of a solid three-dimensional object through shading. 

Since we can display three colors plus the back­
ground in a moderate resolution graphics mode, this 
lets us represent a shaded cube. After a ll , you can 
only sec a maximum of three faces of a cube at any 
given time. The function of the program, then , is to 

create a two-dimensional rep resentation of a cube in 
wh ich th e " reali sm" results from the control o f the 
shading on each visible face. 

In case you are not familiar with Atari graphics, 
a shan digression is in order. Displayed colors are 
established by the SETCOL O R command which takes 
the form SETCOLOR A, B, C in which A is the 
color register (0-4), B is the hue (0- 15) and C 
is the luminosity (an even number from 0 to 14) . (I 
don 't know why lumi nosity isn't set with numbers 

p.o Box 1317. Los Altos. CA 94022 
between 0 and 7, but the use of even numbers doesn't 
present too much of a problem, as you wi ll see.) The 
hu es (see Table I) are the various basic colors you can 
use to draw your pictures, and the luminosities con­
trol the brightness from 0 (ve ry dark) to 14 (almost 
white). Once you have set the color registers, you 
need to indicate wh ich register should be used for the 
vario us plotting commands. This funct ion is performed 
with the COLOR statement. This statement has the 
form COLOR D in wh ich D refers to the color 
register in wh ich the desired color is located. Now for 
reaso ns that I don't understand, the value of Dis 
generally larger than the color register number by 
one. In other words, D = A + 1. 

PROG RAM L ISTI NG 

10 REM •• SHADI NG DEMO 
20 GRAP HICS 23 
30 OPEN #I ,4,O, " K :" 
40 FOR 1 = 0 TO 4: SETCOLOR 1,9,4 : NEXT I 
50 XO = 48 : YO = 36 
60 CO LOR 1 
70 FOR I = 0 T O 40 
80 PLOT XO ,YO + I : DRAWTO XO +40,YO + I 
90 NEXT I 
100 COLO R 2 
110 FOR 1 = 1 TO 24 
120 PLOT XO + I,YO-I 
130 NEXT 1 

DRAWTO XO +1 + 40,YO-I 

140 COLO R 3 
150 FOR 1 = 1 TO 24 
160 PLOT XO +40 + I,YO- I 
170 NEXT I 
180FOR I =OT02 
190 GET #I ,A 

DRAWTO XO +40 + I, 
YO + 40-1 

200 IF A < 48 THEN A = 48 
210 SETCOLOR 1, I ,2'(A-48) 
220 NEXT 1 
230 GOTO 180 
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Now that these tips on Atari color are under your

belt, it is time to try out the program.

The listing starts out by setting a moderately high

resolution full-frame graphics mode in statement 20.

This mode allows the display of four colors and con

tains 160 x 96 picture elements - plenty for our need.

The OPEN statement lets us use a GET statement to

receive data from the keyboard without having to press

RETURN. Note that the Atari version of GET is

very different from the version you may be accustomed

to from Microsoft BASIC. Next, the color registers

are all set at the same color value so that when the

cube is first drawn you cannot see it. The front face of

the cube is drawn in COLOR 1 (from SETCOLOR

register 0) in lines 70-90, and the other two

faces are drawn in COLOR 2 and COLOR 3 in

lines 110-130 and 150-170 respectively. At this

point the computer waits in line 190 until a key is

typed. (Note that in Microsoft BASIC the program

would not stay at a GET command, but would

look once and be on its way.) Since I expect

to be GET-ting a keystroke from keys 0 through 7

(which have the Atari-ASCII values 48 through 55),

lines 200 and 210 convert the keystroke to an even

number between 0 and 14 for use in the SETCOLOR

command. This program looks for three keystrokes -

one for each face of the cube. As each key is

typed (try 5, 6 and 7, for example) a cube face will

become visible. The result is that a "three-dimen

sional" representation of a cube is now nicely

displayed on your TV screen.

If you want to change the shadings, type three

more numbers between 0 and 7 and see what happens.

Next, for some more excitement, type J, K and L.

Once again you will see the shaded cube, but the

color will have changed from gold to more of a

magenta. As you can see, luminance values greater

than 14 cause the hue to change.

Now that you know about shading, you should be able

to make some truly beautiful pictures on the Atari

computers!

Table 1. Hue Values For The Atari Computers

COLOR HUE VALUE

GRAY 0
LIGHTORANGE 1

ORANGE

RED-ORANGE

PINK

PURPLE 5

PURPLE-BLUE 6

BLUE 7
ANOTHER BLUE »

LIGHT BLUE 9
TURQUOISE 10

GREEN-BLUE M

GREEN 12

YELLOW-GREEN 13

ORANGE-GREEN 14

LIGHTORANGE 15 ©

INTRODUCING

FOR THE ATARI
TM

GUESSWORD — Based

on tm TV shov. Password, the

computer gives clues to the

secret word. Tr.c faster vou

guess the word the hiahei

your score. For one or two

players (grades 6-M cass. S15.00

WANTED — Be a detective

ana track aowr. the wc;d; that

have escaped your vocabulary.

Clues appear on the screen in

the form of a 'Wanted' poster

(grades 4-8)... cass 515.00

WORD-SCRAMBLE -

Unscramble the words that ap

pear ci the -creen. Five different

levels if. choose from. Contains

the most frequently used words

in Primarv Readers, (grades I-

4) cass S15.00

FISHING FOR HOM

ONYMS — playthe popular

game of Fish with the computer.

Tl us time esk tor the homonyms

to the word-cards that appear in

your hr.nd. (grade; 3-6)

cass SI5.00

WORD-MATE — Bjiid

compound words with the words

tha1. have been dealt to you.

Try to make mote compound

words than the computer Don't

get stuck with the last card

(grades 3-6). . o-ss 515.00

COMING SOON . . .

PRESCHOOL FUIN

MATH FACTS i

CR1BBAGE

KRE.S.I.S
P.O. Box 147

Garden City. Ml 48135

Or Call: (313) 595-4722

Write for Free Flyer

DEALER ORDERS
WELCOME

ATARI 800

3-D1MENSIONAL GRAPHICS

Imagine, being able to put in memory any 3-D ob|ect. and view it trom

any location and degree of rotation, underneath, inside of! This is a

set of 4 programs W/llstings that will run in RK! ifiK mm for HI

RfcS Programmed in Hasit but executes very fast, and program is

easy to expand Multiple icilor control, software selectable' resolution,

Multiple colot control, software selectable resolution, line t lipping &

pushing, telephoto/wide angle, etc Manual covers given examples tor

user-input of scenes

+1.50 P&H

WUMPUS ADVENTURE

Combined Super Wumpus & Adventure with color graphli s, sound, and

more player interaction than any other Wumpus-type game available

User can control the way his arrows fly graphically, and use

Strategy in running away from the Wumpus

16K W instruction manual

51495 +1.50 P&H

SEBREE'S COMPUTING

45b Granite Avc

Monrovia, Ca 91016

We also carry a complete line of BALLY ARCADt software
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Now tha t these lips on Atari color are under your 
belt, it is time to tryout the program. 

The listin g start s O Ul by se tting a modera tely h igh 
resolution full-fra m e graphics mode in statement 20 . 
This mode allows the display of four colors and con­
tains 160 x 96 picture elements - plenty for our need. 
The OPEN statement lets us use a GET statement to 
receive data from the keyboard without having to press 
RETURN. Note that the Atari version of GET is 
very different from the ve rsion you may be accustomed 
to from Microsoft BASIC. Next, the color registers 
are all set at the same color value so that when the 
cube is first drawn you cannot see it. The front face o f 
the cube is drawn in COLOR 1 (from SETCOLOR 
register 0) in lines 70-90, a nd the other two 
faces are drawn in COLOR 2 and COLOR 3 in 
lines 110-130 and 150-170 respectively. At this 
point the computer wait s in line 190 until a key is 
typed. (Note that in Microsoft BASIC the program 
wou ld not stay at a GET command , but would 
look once and be on its wa y.) Since I expect 
to be GET-ting a keyst roke from keys 0 through 7 
(which have the Atari-ASCII values 48 through 55), 
lines 200 and 210 convert the keystroke to an even 
number between 0 and 14 for use in the SETCOLOR 
command . Thi s program looks for three keystrokes -
one for each face of the cube . As each key is 
typed (try 5, 6 and 7, for example) a cube face will 
become visible. The result is that a " three-dimen­
sional " representation of a cube is now nicel y 
displayed on your TV screen . 

If you want to change the shadings , type three 
more numbers between 0 and 7 and see what happens. 
Next, for some more excitement , type J, K and L . 
Once again you wi ll see the shaded cube, but the 
color will have chan ged from gold to more of a 
magenta . As you can see, luminance values grea ter 
th an 14 cause the hue to change. 

Now that yo u know about shading, you should be able 
to m ake some tru ly beauti fu l pictures on th e Atari 
compute rs! 

Table 1. Hue Values For The Atari Computers 

COLOR HUE VALUE 
CRAY 0 
LI GHT O RANGE 
ORANGE 2 
RED·ORANGE 3 
PI NK + 
PU RPLE 5 
PUR PLE- BLUE 6 
BLUE 7 
ANOTI-I lOR BLU E B 
LI GHT BLU E 9 
T U RQUOISE 10 
GREEN-BLUE II 
GREEN 12 
YELLO W-G REEN 13 
ORANGE·GREE, 14 
LIG HT O RANG E 15 © 

INTRODOCING 

FOR THE AT ARrM 

GUESSWORD - Based 
on tn ~ TV she,"" lJ~ss l.\.'ord . the 
C0m~uter gives ('lues :0 the 
' !: e~rel wo;d. Tnc last!;:r vou 
gut's!:. the word I t>e h igher 
you: s..:-ore. Fe·, C'ne or two 
players 19rades 6+1 cass. S 15.00 

WA,"ITED - Be a df>IC'(1h:t­

ana t ra~'k OOWI. th e wc;e! that 
have esci:ptd your '.c:nDulal) . 
Clues app.::~r on me screen Ir: 
tht' form 01 a 'Wantec" puster 
(9r"de ~ 4·8 ). cass $15.00 

WORD-SCRAMBLE -
UnSCf<lm blc the words that ap· 
[:'ear c" thf' --creen FIVe diHel ent 
lew·ls tl""· choose hom. Coptain!'. 
the most frf"quen~/ used words 
in Prima,." RE'il~er~. (grades i· 
4 ). . ca~s 515.00 

FISHING FOR HOM­
ONYMS - Play the popula r 
ga'TI!;':>f M!.'h with the (OmpUlei, 
Ti lls tiine ~sk lor the homenrm!' 
to Ul~ word·cards that ap~ar In 

your h2.nd. \grades. 3·6) . 
cass S15.00 

WORD-MATE - R"ild 
CC'n1jX>U;):i words v.'lth the word" 
tha: ha'ie beel~ deal! to yOl ' 
TT)' to ;na..:e m Ol€, COr1roun d 

w()rd~ than the cornlJuter Don \ 
gel stuck lA~th the la!.t ::ard 
(grades 3 ·6 ). CC1SS S 15.00 

COMING S OON .. 
PRESCHOO L FUN 

MATH FACTS I 
CRIBBAGE 

'ii:H.E_S_LS Write fo r Free Ryer 
P.O. Box 147 DEALER ORDERS 

Garden Ci ty. ("'I 48135 WELCOME 

Or Call: (313) 595-4722 

AlARI800 
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Atari Tape Data Files
A Consumer Oriented Approach

Al Baker

2327 S. Westminster

Wheaton, IL 6O187

Introduction

This article is based on a major axiom of consumer

computing:

Easier is Better

The specific corollary when writing a program which

saves data between program runs is:

Use only one tape. Program and data should be on the

same tape. They should, in fact, be the same thing.

A consumer should be able to load his program, run

it to update his checkbook and balance his budget, and

then save the program on tape when done. The next

day, he can load his program and all data changes

from the previous day should be there.

"Impossible", you say? Well, perhaps. It is cer

tainly impossible on some of the computers on the

market. But it is not impossible on the Atari. The trick

is to fool Atari Basic into saving all dimensioned

variables when a program is saved to tape. We won't

try to save the simple variables. Since I am not a

revered expert, I won't make the mistake of saying

this is impossible. (But, I think it's impossible.)

Saving the dimensioned variables with a program is

relatively easy.

Write your program

Listing 1 is a simple program. Nothing tricky. But

notice that I print the dimensioned variables in Lines

70-130 and then assign values to them in Lines 140-

190. I am assuming the variables have valid con

tents before changing them! The only important re

striction here is to type the line containing the DIM

statement first. It doesn't have to be the first line

in the program. Just make sure it is the first line

typed.

The Atari Basic variable symbol table is con

structed when each line is typed in, not when the pro

gram is run. Later we will need to find the loca

tions of the string variables in the table. This is

easier if they are the first variables present. For a

more complete discussion of the symbol table, see the

text in the box.

50 DIM A?(10),B(2,3)

70 ? AS

80 FOR 1=0 TO 2

90 FOR J = 0 TO 3

100 PRINT B{I,J),

110 NEXT J

120 PRINT

130 NEXT I

140 ? "STRING=";:INPUT AS

150 ? "I=";:INPUT I

160 IF 1=9 THEN 200

170 ? "J=";:INPUT A:B(I,J)=A

190 GOTO 150

200 END

Suppose the program is already written and you

didn't type the DIM statement first. Write your

program to tape using the command LIST"C". Type

NEW. Now type the DIM statement from your pro

gram with the string variables first. Finally, reload

the program from tape with the command ENTER

"C". Now the string variables are at the beginning

of the variable tables.

Protect the Dimensioned Variables

The next step is to fool Basic into treating the

dimensioned variables as part of the program. Also,

you have to add the code to let the program save

itself to tape. In an application, saving the program

to tape will be the final program option selected by

the user. In Listing 2 this is added to the program

in lines 200 through 230.

50 DIM A$(10),B(2,3)

70 ? A$

80 FOR 1=0 TO 2

90 FOR J=0 TO 3

100 PRINT B(I,J),

110 NEXT J

120 PRINT

130 NEXT I

140 ? "STRING=";:INPUT AS

150 ? "I=";:INPUT I

160 IF 1=9 THEN 200

170 ? "J=";:INPUT A:B(I,J)=A

190 GOTO 150

200 A=PEEK(140)+PEEK(141)*256

210 A=A+82

220 POKE 141,INT(A/256):POKE 140,A-PEEK(141)*256

230 CSAVE

Locations 140 and 141 contain the address of the

end of the computer program. Program line 200 places

this address in the variable A. In line 210 we add the

size of the dimensioned variables. Each string variable

contains as many bytes as its dimension. Each

numeric array contains 6 times the number of

members of the array. The B array is 6x(2 + l)x(3 + 1)

= 6x3x4 = 72 bytes. Thus we had to add 10 + 72 or

82 to the end of the program in the example.

Now run the program and let the internal CSAVE

create a tape. Turn the computer off and then on.

Now reload the newly created program from tape.

For some reason this step is important. (I don't

know why.) If you do not use the new tape, this

procedure won't work.

Finish the program

We now have a program in memory which has an

invalid program - end pointer. Sec the third listing.

Add lines 10 through 40 to your program. Make sure

that you use the correct number instead of "-82"
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Atari Tape Data Files AI Baker 
2327 S Westm inster 
Wheaton, IL 60187 A Consumer Oriented Approach 

Introduction 

This article is based on a major axiom of consumer 
computing: 

Easier is Better 

The specific coroll ary when writing a program which 
saves data between program runs is: 

Use only one tape. Program and data should be on the 
same tape. They should, in fact, be the same thing. 

A consumer should be able to load his program, run 
it 10 updat e hi s checkbook and balance hi s budget, and 
then save the program on tape when done. The next 
day, he can load his program and all data changes 
from the previous day should be there. 

" Impossible", you say? Well , perhaps. It is cer­
ta inl y impossible on some of the computers on the 
market. But it is not impossible on the Alari. The trick 
is to fool Atari Basic into saving all dimensioned 
variables when a program is saved to tape. We won't 
try 10 save the simple variables. Since I am not a 
revered expert, I won't make the mistake of saying 
this is impossible. (But , I think it' s impossible.) 
Saving the dimensioned variables with a program is 
relatively easy. 

Write your program 
Listing 1 is a simple program. Nothing tricky. But 
notice that I print the dimensioned variables in Lines 
70- 130 and then assign values to them in Lines 140-
190 . I am assuming the variables have valid con­
tents before changing them! T he only important re­
striction here is to type the line conta ining the DIM 
statement firsl. It doesn't have to be the first line 
in the program. Just make sure it is the first line 
typed. 

The Atari Basic variable sy mbol table is con­
structed when each line is typed in , not when the pro­
gram is run. Later we will need to find the loca-
tions of the string variables in the table . This is 
easier if they are the first variables present. For a 
more complete discussion of the sy mbol table, see the 
text in the box. 

50 DIM A$(10),B(2 , 3) 
70 ? A$ 
80 FOR 1=0 TO 2 
90 FOR J =0 TO 3 
1 00 PRINT B( I,J ), 
110 NEXT J 
120 PRINT 
130 NEXT I 
14~ ? "STRING=";:INPUT A$ 
15~ ? "I=";:INPUT I 
160 IF 1=9 THEN 200 
17~ ? "J= "; : I NPUT A:B (I , J)=A 
190 GOTO 150 
200 END 

Suppose the program is already written and you 
didn't type the DIM statement first. Write your 
program 10 tape using the command LIST"C". Type 
NEW. Now type the DIM statement from your pro­
gram with the string variables first. Finally, reload 
the program from tape with the command ENTER 
"e". Now the string variables are at the beginning 
of the variable tables . 

Protect the Dimensioned Variables 
The next step is to fool Basic into treating the 
dimensioned variables as part of the program. Also, 
you have to add the code to let the program save 
itself to tape . In an application, saving the program 
to tape will be the final program option selected by 
the user. In Listing 2 this is added to the program 
in lines 200 through 230. 

50 Dnt A$( 1 0) ,B (2 ,3) 
70 ? A$ 
80 FOR 1=0 TO 2 
90 FOR J=0 TO 3 
l~ ~ PRINT B(I,J), 
110 NEXT J 
1 20 PRINT 
130 NEXT I 
14~ ? "STRING= ";: INPUT A$ 
1 5~ ? "I=";:INPUT I 
1 60 IF 1=9 THEN 200 
170 ? "J=" ; :INPUT A: B(I , J)=A 
190 GOTO 150 
200 A= PEEK( 140)+PEEK(141 )*256 
210 A=A+82 
220 POKE 141 , INT(A/256) :POKE 140,A-PEEK( 141 )*256 
230 CSAVE 

Locations 140 and 141 contain the address of the 
end of the computer program. Program line 200 places 
this add ress in the variable A. In line 210 we add the 
size of the dimensioned variables. Each string variable 
contain s as many bytes as its dimension. Each 
numeric array contains 6 times the number of 
members of the array. The B array is 6x(2 + l)x(3 + 1) 
~ 6x3x4 ~ 72 bytes. Thus we had to add 10 + 72 or 

82 to the end of the program in the example. 
Now run the program and let the internal CSA VE 

create a tape. Turn the computer off and then on. 
Now reload the newly created program from tape. 
For some reason this step is important. (I don 't 
know why.) If you do not use the new tape, thi s 
procedure won't work. 

Finish the program 
We now have a program in memory which has an 
in valid program - end pointer. See the third listing . 
Add lines 10 through 40 to your program. Make sure 
that you use the correct number instead of 4' -82" 
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in line 10. Remember that this number is the size

of your dimensioned variables.

Refer to Table 1. Locations 140 and 141 form

the program-end address. Locations 142 and 143 form

the stack address and locations 144 and 145 form the

pointer to the end of memory used by the program.

The RUN command sets all of them equal to the

incorrect end-of-program pointer. Lines 10 through 40

correct them.

Here comes the only hard part. You are going

to have to peek around in memory. The RUN

command sets the length of all strings to zero. You

must repair their lengths if you want to save string

data.

Table 1.

These two byte addresses point to important areas used by

Atari Basic.

Use this To get the location of this

PEEK(130) + PEEK(131)*256 Variable name table

PEEK(134) + PEEK(135)'256 Variable value table

PEEK(136) +PEEK(137)*256 Beginning of program

Use these only when program running

PEEK(HO) + PEEK(141)'256

End of program and beginning of dimensioned

variables

PEEKO42) + PEEK(143)*256

End of dimensioned variables and beginning of

stack

PEEK(144) + PEEK(145)*256

End of memory used by program

Look at Table 3. The third entry in the variable

value table is the string ALPHA$. Its current length

is 5 +0*256 or 5. These two bytes must be set to

the correct length of the string. Type the command:

PRINT PEEK(134) + PEEK(135)*256. Now you

know where the variable value table is. If you have

been writing the program in the listings, you should

get the answer 2056. Assume the string is the first

entry in the table. The locations of the length is

Table 2

The variable name table: Entry lengths are different.

Box symbolizes that 128 is added to ASCII value of last

character to show the name's end.

Variable Variable name

AB1 AB [Tj
AR{3,4) AR[JJ

CDOG(17) CDOGjTJ

ALPHAS (10) ALPHA[|j

E [El

FIG FI [G]

3 character number name

2 character array name

4 character array name

6 character string name

1 character number name

3 character number name

Note: Variable names can be up to 120 characters long

and are completely unique. Variable ABC i.s different

from variable ABCD. Variable names DO NOT appear

in the program in memory. Only a I byte pointer to

the variable name in the variable name table appears.

2060 and 2061. Since the length of the string of data

being saved in the example is 10, I set location

2060 to a 10 in line 60 of the program.

Try it out

The program is complete. Save it. Now Run it. You

will probably get garbage in the print out. Put a

10 character string in the string variable. Now put

numbers in various entries in the B array. Typing

a 9 for the I subscript will end the program with a

CSAVE. Do this CSAVE onto a new tape. Turn the

computer off and on. Now load this new copy of the

program and run it. Viola! The data is still there!

Now load this new copy of the program and run it.

Viola! The data is still there! Now just imagine that

this was your budget information, address book or

other files. You have a no-hassle one-tape system.

Conclusion

I have provided more information about this inter

nals of the Atari than is really necessary to solve

this problem. If you are interested in this kind of

information, study it. If not, skip it. If you have

any questions, I would be glad to answer them. One

warning. Do not press break while the program is

running and then type RUN. Always use the CONT

Table 3

The variable value table: Each entry is eight bytes.

Table Entry

Variable

AB1

AR(3,4)

CDOG(17)

ALPHA$(10)

FIG

Contents

doesn't

matter

doesn't

matter

"12345'

.05

1 2 3 4 5 6 7 8

0/ 0/64/5,0. 0,0, 0

64 + 1/1/0, 0/4, 0/5,0

64 + 1/2/120,0/18,0/1, 0

128 + 1/3/228,0/5, 0/10, 0

0/ 4/63/5,0, 0,0. 0

0/ 5/64+ 128/5, 0.0, 0

Meaning

First byte is 0: this is a number. Second byte is 0: this is the first entry. 64

is the exponent. 5 is the binary coded decimal value.

64 makes this an array. + 1 means that it has been dimensioned. ° +0*256 is the

displacement into the array area. 4 + 0*256 is the size of the first dimension and

5 +0*256 is the size of the second dimension.

This array is displaced 120 bytes into the array area, and it is dimensioned

18+0*256 by 1 +0*256.

128 makes this a string. + 1 means that it has been dimensioned. It starts

228 +0*256 bytes into the array area. The current length of the string is

5 +0*256. The maximum size of the string is 10 +0*256.

This is a number. The exponent is now 63 so the number is only 1/100 of its

integer value, or .05.

This is a minus number ( + 128 on exponent)
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in line 10. Remember that this number is the size 
of your dimensioned variables. 

R efer to T able 1. Locations 140 and 141 form 
the program-end address . Locations 142 and 143 form 
the stack address and locations 144 and 145 form the 
po inter to the end of memory used by the program. 
The RU N command sets all of them equ al to the 
incorrect end-of-program pointer . Lines 10 through 40 
correct them. 

H ere comes the only hard part. You are going 
to have to peek around in memory. The R U N 
command sets the length of all strings to zero. You 
must repair their lengths if you want to save string 
data. 

Table 1. 
These two byte addresses po int (Q import a n t areas used by 
Acari Bas ic. 

Use this To get the location of this 
PEEK( 130) + PEEK(131)"256 Va,;able name ,able 
PEEK(134) + PEEK( 135)"256 Va,;able value ,able 
PEEK( 136) + PEEK(137) "2S6 Seg;n n;ng of program 

Use these only when program running 

PEEK(I40) + PEEK(141)"256 
End of program an d beginning of dimensioned 
variables 

PEEK( 142) + PEEK( 143)"256 
End of d imensioned variables and beginni ng of 
stack 

PEEK( I44) + PEEK(145)"256 
End of memory used by program 

Look at T able 3. The third entry in the variable 
value table is the string ALPHAS. Its current length 
is 5 + 0'256 or 5. These two bytes must be set to 
the correct length of the string . T ype the command : 
PRINT PEEK(1 34) + PEEK(1 35),256. Now you 
know where the variable value table is . If you have 
been writing the program in the listin gs, you should 
get the answer 2056. Assume the string is the first 
entry in the table. The locations of the length is 

Table 3 
T he var iable val ue table; Each en try is eigh t bytes. 

Table Entry 
123456 7 8 Meaning 

T able 2 
T he variable name table : Entry lengths are diffe rcllI. 
Box symbol izes that 128 is added to ASCII va lue of last 
character to show the name's cnd . 

Variable Va riable name 

ASI AS ill 
AR(3,4) AR CD 
CDOG( I 7) CDOG IT] 
ALPHAS (10) ALPHAI1I 
E []) 
FIG FI IQ) 

3 character number name 
2 cha racter array nam e 
4 character a rray name 
6 character string name 
1 character number na me 
3 cha racter number name 

Note; Variable names can be up to 120 cha racte rs long: 
and a re completely uniq ue . Va riable A BC is different 
from variable A BCD. Variable names DO NOT appear 
in the program in memory. Only a 1 byte po inter to 
the variable name in the variable name table appears. 

2060 a nd 2061. Since the length of the string of data 
being saved in the example is 10, I set location 
2060 to a lOin line 60 of the program. 

Try it out 

The program is complete. Save it. Now R un it. You 
will probably get garbage in the print out. Put a 
10 character string in the st ring variable. Now put 
numbers in various entries in the B array. Typing 
a 9 for the I subscript will end the program with a 
C SA VE. Do this CSA VE onto a new tape . T urn the 
computer off and on. Now load this new copy of the 
program and run it. Viola! T he data is st ill there! 
Now load this new copy of the program and run it. 
V iola ! The data is still there! Now just imagine that 
this was your budget information , address book or 
other fil es . You have a no-hassle one-tape system . 

Conclusion 

I have provided more information about this inter­
nals o f the Atari than is really necessary to solve 
thi s problem. If you a re interested in th is kind of 
information , study it. If not, skip it. If you have 
any questions, I would be glad to answer them . One 
warning. D o not press break while the p'rogram is 
running and then type R UN. Always use the CONT 

V ariable 

ABI 

C ontents , 01 0/64/ ,.0, 0,0, 0 First byte is 0; this is a number. Second byte is 0: th is is the first en try. 64 
is the exponent. 5 is the binary coded decimal value . 

AR(3,4) doe,n ' , 
matter 

CDOG( 17) doe,n ' , 
matter 

ALP HAS( IO) " 1234S " 

E .05 

FIG -S 

64 + lillO, 0/4, 0/5,0 

64 + 1/2/ 120.0/ 18 ,011,0 

128 + 1/31228,Of!), OliO, 0 

01 4/63/5, 0 , 0,0, 0 

01 S/64 + 12815. 0.0, 0 

64 makes th is an ar ray. + I means tha t it has been dimensioned. 0 +0 *256 is the 
displacement into the array area . 4 + 0 *256 is the size of the first dimension and 
5 +0-256 is the size of the second dimension . 

This array is displaced 120 bytes into the a rra y a rea , and it is d imensioned 
18 + 0 *256 by 1 +0 *256. 

128 makes th is a string. + I means that it has been d imensioned . It starts 
228 + 0*256 bytes in to the array area . The current le ngth of the st ring is 
,) +0 *256. The max imu lll size o f the string is 10 +0 *256. 

T his is a number. The exponent is now 63 so the number is only 11 100 of its 
integer value, o r .05 . 

This is a minus number ( + 128 on expone nt ) 
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command after pressing BREAK. Otherwise the state

ments in lines 10-40 will destroy the program data.

This can be prevented if you know what the correct

value of A should be in line 10. Replace line 10

with 10A =n, where n is this number. Do this for
your finished product.

10 A=PEEK(140)+PEEK(141)*256-82

20 POKE 141,INT(A/256):POKE 140,A-PEEK(141)*256

30 POKE 143,INT(A/256):POKE 142,A-PEEK(143)*256

40 POKE 145,INT{A/256):POKE 144,A-PEEK(145)*256
50 DIM AS{10),B(2,3)
70 ? A?

80 FOR 1=0 TO 2

90 FOR J=0 TO 3

100 PRINT B(I,J),

110 NEXT J

120 PRINT

130 NEXT I

140 ? "STRING=";:INPUT A$

150 ? "I=";:INPUT I

160 IF 1=9 THEN 200

170 ? "J=M;:INPUT A:B(I,J)=A

190 GOTO 150

200 A=PEEK(140)+PEEK(141)*256

210 A=A+82

220 POKE 141,INT{A/256):POKE 140,A-PEEK(141}*256
230 CSAVE

The Atari Basic

Symbol Table
Most Basic interpreters assign values to the symbol

table as the program is run. Not true with the

Atari. New variables are placed in the symbol table

when the program line they are contained in is

first typed.

If you later change variable names, the old

variable names are not removed from the table.

They stay forever! Even the CLR command docs not

remove them. They continue to take up room. How

much room? 8 bytes plus the length of the name.

Add another byte if the variable is an array.

Fortunately, it is possible to clean up the variable

table. Write the program to cassette using the

command LIST"C", type NEW, and then reload

the program from tape with the command

ENTER"C'\

A program can often be made to run faster

by placing selected variable at the beginning of

the variable table. This decreases the time it takes

(o find variables which are used in time-critical

routines.

To place these variables at the beginning of

the variable table, write the program to cassette

using the command LIST"C" and then type NEW.

Now use those variables. For example, if the

variable A must be the first variable in the table,

type A =0. If the string BS must be used, type

DIM B$(l). You are "ordering" the variable table.

When you have finished placing as many variables in

their correct order as you want, load the program

you saved to tape with the command ENTER"C".

This does not interfere with the contents of the

variable table.

Changing Atari program to save

the dimensioned variables.

• Get the program working.

• Place the string variables at the beginning

of the variable table.

• Change the program so that it internally

points the program-end address past the

dimensioned variables and then saves itself

to tape.

• Run the program, creating a copy on

tape.

• Turn the computer off, on, and then

reload the program.

• Add the statements to the beginning of

the program to correct the program-end

pointer, stack pointer, and end-of-

memory pointer.

• Add the code to restore the actual string

variable lengths to the variable value

table.

• Save your finished program to tape.

Figure 1:

Basic Program Memory Layout

System and

Basic overhead

Variable name

table

Variable

Value table

Program

Dimensioned

Variables

Stack

Unused

Screen
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comm and after pressing BR EA K . Ot herwise the sta te­
ment s in lines 10-40 will destroy th e program data. 
This can be prevented if yo u know what th e correct 
value of A should be in lin e 10. R eplace lin e 10 
with l OA = n , where n is th is number. Do this for 
your fini shed producl. 

10 A=PEEK(140)+PEEK(141)*256 - 82 
20 POKE 141,INT(A/ 256) , POKE 140 , A- PEEK(141 ) *256 
30 POKE 143 , INT (A/ 256 ) , POKE 142 , A- PEEK(143 ) *256 
40 POKE 145 , INT (A/256) , POKE 144,A- PEEK(145 ) *256 
50 DIM A$(10) ,B (2 , 3) 
70 ? A$ 
80 FOR 1=0 TO 2 
90 FOR J=0 TO 3 
100 PRINT B( I, J) , 
110 NEXT J 
120 PRINT 
130 NEXT I 
140 ? "STRING=";:INPUT A$ 
150? "I=" ;: INPUT I 
160 IF 1=9 THEN 200 
170 ? "J= ";:INPUT A:B(I,J)=A 
190 GOTO 150 
200 A=PEEK( 140)+PEEK(141)*256 
210 A=A+82 
220 POKE 141,INT (A/256) , POKE 140,A-PEEK(141)*256 
230 CSAVE 

The Atari Basic 
Symbol Table 
Most Basic interprete rs assign values to the symbol 
table as the program is run. Not true with the 
Alar i. New variables are placed in the symbol table 
when the program line Ihey a re cont ained in is 
fi rsl typed. 

If you la[cr change var iable names, the old 
va riable names are not removed rrom the table. 
Th ey stay rorever! Even the C LR com mand docs not 
remove Ihem. They continu e 10 take up room . How 
much room ? 8 bytes plus Ihe length of the name. 
Add another byte if the variable is an a rray. 

Fortunately, it is possible 10 clean up Ihe variable 
table. \"'rile Ihe program to casse tte usin g the 
command LIST"C", type NEW , and then reload 
the program from tape with the comm and 
ENTER "e" . 

A program can often be made to run faster 
by placing selected var iable at the beginning of 
the va riable table. Th is dec reases the time it takes 
to find variables which are used in time-critical 
routines. 

To place these va riables at the beginning of 
the va ria ble table, write the program to casse(le 
using the com mand LIST"C" and then type NEW. 
Now usc those var iables. For example, if the 
variable A must be the first var iable in the tab le, 
type A = O. If the string BS must be used , type 
D IM BS(I ). You are "ordering" the variable table. 
\'\Ihen you have fini shed placing as many variables in 
the ir correct order as you wa lll , load the program 
)'Oll saved 10 rape with the co mmand ENTER " e" . 
T hi s docs not interfere with the cO ntents of the 
va riable table. 

Changing Atari program to save 
the dimensioned variables. 

• Gel Ih e p rogram work ing. 
• Pl ace the strin g va riables at the bcgi:1nin g 

of lhe variable lable. 
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• C hange the program so thai it int ernally 
poin ls Ihe program-end address paS! Ihe 
d imensio ned va ri ables and then saves it self 
to tape. 

• Run th e progra m , creatin g a copy o n 
lape. 

• Turn the computer o ff, on , a nd then 
reload Ih e progra m . 

• Add lhe slalemenlS 10 Ihe beginning of 
th e program to correct the program-end 
pointer, stack po inte r, and cnd- of­
memory poimer. 

• Add the code 10 res lOre the aClu al SIrin g 
variable lenglhs 10 Ihe vari able value 
lable. 

• Save your fini shed program to la pe . 

Figure 1: 
Basic Progra m Memory Layout 

System and 
Basic overhead 

Variable name 
table 

Variable 
Value table 

Program 

Dimensioned 
Variables 

Stack 

Unused 

Screen 
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FOUR EXCELLENT PROGRAMS FOR YOUR ATARI™ 800

□ CLOCK

ZAP

□ LOGO

N0_tnis isn't another digital clock! It's an old-

fashioned wall clock, with chimes to charm you.

And it keeps on ticking . . .

Grab a joystick and try to zap the targets. Has an

"attract" mode when you don't want to play. You'll

also learn how to use the ATARI IstartI button in

your Basic programs.

A flashy demo that shows off the ATARI color regis

ters.

□ POLYGONS Your ATARI constructs beautiful geometric

patterns.

IRIDIS #1 is available now. You get a C-30 cassette or a high-quality diskette with

four excellent programs for your ATARI 800. The programs are ready to "Load"

and "Run". You also receive the 24 page IRIDIS GUIDE which provides clear in

structions for the programs, as well as important information about how to get

more out of your ATARI.

Our programs are written to be studied as well as used. The GUIDE will have com

plete source listings of selected IRIDIS programs. Not just listings, but an explana

tion of what's going on. If you are new to programming, IRIDIS is one of the easiest

ways you can learn advanced techniques. If you're an old hand, you'll still find

IRIDIS to be a rich source of ideas and ATARI techniques.

ATARI is a trademark of ATARI, Inc.

Please send me IRIDIS #1 for my ATARI 800 immediately.

□ $9.95 Cassette D $12.95 Disk

Published By:

Name The Code

Works
Stale/Zip

□ VISA Card Number

D MasterCharge Expires

Signature

Box 550

Goleta, CA 93017

805-967-0905

Dealer Inquiries Invited.

Programs for your ATART
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FOUR EXCELLENT PROGRAMS FOR YOUR ATARI'· 800 

o CLOCK 

o ZAP 

o LOGO 

o POLYGONS 

No-th is isn't another digital clock! It 's an old­
fashioned wall clock, with chimes to charm you. 
And it keeps on ticking . .. 

Grab a joystick and try to zap the targets. Has an 
"attract" mode wh en you don't want to play. You'll 
also learn how to use the ATARI ISTARTI button in 
your Basic programs. 

A flashy demo that shows off the ATARI color regis­
ters. 

Your ATARI constructs beautiful geometric 
patterns. 

IRIDIS #1 is available now. You get a C-30 cassette or a high-quality diskette with 
four excellent programs for your ATARI 800. The programs are ready to "Load" 
and "Run ". You also receive the 24 page IAIDIS GUIDE which provides clear in­
structions for the programs, as well as important information about how to get 
more out of your ATARI. 

Our programs are written to be studied as well as used. The GUIDE will have com­
plete source listings of selected IRIDIS programs. Not just li stings, but an explana­
tion of what 's going on. If you are new to programming, IRIDIS is one of the easiest 
ways you can learn advanced techniques. If you're an old hand , you'll still find 
IRIDIS to be a rich source of ideas and ATARI tech niques. 

ATARI is a trademark of ATARI , Inc. ------------------------------------------------
Please send me IRIDIS #1 for my ATARI 800 immediately. 

o $9.95 Cassette 0 $12.95 Disk 

Name __________________________________________ ___ 

Address __________________________________________ __ 

City ___________________________________________ __ 

State/ Zip __________________________________________ _ 

o VISA Card Number _____________________________ _ 

o MasterCha rge Expi res ____________________________ _ 

Signature 

Programs for your A TAR"" 

Published By: 

The Code 
Works'" 

Box 550 
Goleta. CA 93017 
805-967 -0905 
Dealer Inquiries Invited. 
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"ENTER" WITH ATARI Len Lindsay

The power to insert or append program segments is

built right into your ATARI computer, even though it

is not mentioned in the ATARI documentation.

Here is an example of how this capability can be

utilized. Let's say you just finished writing a program

called FASTTRAP. You have it saved either on tape

(CLOAD) or an disk (SAVE"D:FASTTRAP").

Now you are developing another program called

NEWPROG. There are several routines in FAST-

TRAP that you would like to include in NEWPROG.

The hard way to do this, of course, is to type them

in again. The easy way is to enter them from

FASTTRAP, and here is how to do it.

Any program sections that you wish to merge into

another program should be recorded on tape or disk

using the LIST command. The format for tape is:

LIST"C:",sssss,eeeee

The format for disk is:

LIST"D:FILENAME",sssss,eeeee

The sssss should be replaced by the starting line

number of the section, and the eeeee should be re

placed by the ending line number. If you wish all

the lines recorded you may leave off the line

numbers.

There are two routines in FASTTRAP that you

would like to use in NEWPROG. Lines 2000 to

20099 are a routine that allows the ATARI to

determine which plug your joystick is attached to.

With the program FASTTRAP in memory save the

routine to tape like this:

LIST"C:",20000,20099

or to disk like this:

LIST"D:IDENTIJST.SUB", 20000,20099

The other routine in FASTTRAP you would like to

reuse is one that allows the user to easily choose

what color his piece will be. It is in lines 20300 to

20399. Save this routine to tape like this:

LIST"C:",20300,20399

or to disk like this:

LIST"D:COLORSET. SUB",20300,20399

You still have your program FASTTRAP saved on

tape or disk. In addition you now have two other

tapes or two other disk files, as created above. Now

type NEW and enter your new program, NEWPROG,

as usual. At any time during your programming you

may append the routines previously recorded. Here is

how you would insert the routine to set the piece

color from tape:

ENTER"C:"

or from disk:

ENTER"D:COLORSET.SUB"

Now you might as well insert your other routine like

this (from tape):

ENTER"C:"

or from disk:

ENTER"D:IDENTJST.SUB"

Alter you have inserted these, do a LIST and you

will see that your program does indeed now include

the two routines. Lines ENTERed in this manner will

automatically be placed in the appropriate section of

the program (by line number). If an identical line

number is already used in your program, it will be

replaced by the one you are ENTERing. You can

insert or append program sections in any order you

wish. If you accumulate a library of subroutines

in this manner, writing new ATARI programs will

be easier, since some of the program is all ready

to go, ready to be ENTERed whenever you need it. ^

Atari Program

Saving-Part II
Len

Lindsay

Last issue I listed some methods of SAVING a

program to tape. Here are the updates for disk.

To save a program to disk in the normal way

(tokenized form) enter this:

SAVE"D:FILENAME.EXT" [RETURN]

If you have more than one disk, you can save to disk

number two by using D2 in place of the D in all

examples.

A program saved in this normal manner can be

loaded back by this command:

LOAD"D:FILENAME.EXT" [RETURN]

You also can save your program onto disk in its

untokenized form like this:

LIST"D:FILENAME.EXT" [RETURN]

It then can be read back using this command:

ENTER"D:FILENAME.EXT" [RETURN]

Using LIST, you can save the whole program (as

above) or just a section of it. To save any section,

simply specify the starting and ending line numbers

of that section like this:

LIST"D:FILENAME.EXT", 100-900

[RETURN]

This will save just lines 100 through 900. ©
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"ENTER" WITH ATARI Len Lind say 

The power to insert or append program segments is 
built right into your ATAR I computer, eve n though it 
is not mentioned in the ATAR I documentation. 

Here is an example of how thi s ca pability can be 
utili zed. Let's say you just fin ished writ in g a program 
ca lled FASTTRAP. You have it saved either on tape 
(C LOAD) or an di sk (SAVE" D:FASTTRAP") . 
Now you are develop in g anoth er program call ed 
NEWP ROG. There are several routin es in FAST­
TRAP that you would like to include in NEWPROG. 
The hard way to do th is, of CO UI'se, is to type [hcm 
in again. T he easy way is to entcr them from 
FASTTRAP, and here is how to do it . 

Any program section s th at you wish to merge in to 
another program should be recorded on tape or disk 
usi ng th e LI ST command. The format for tape is: 

LIST" C: " ,sssss,ccccc 

The format fo r di sk is: 
L IST"D:FILENAME" ,sssss,eeeee 

The sssss should be replaced by the starting line 
number of the section , and the eeece should be re­
placed by the ending line number. If yo u wish all 
th e lines reco rded you may leave air th e line 
numbers. 

There are two routines in FASTTRAP that you 
would like to use in NEWPROG. Lines 2000 to 

20099 a re a routine that allows the ATAR I to 

determine whi ch plug you r joys tick is att ached to. 
With the program F ASTTRAP in memory save the 
ro utine to tape like [his: 

LIST"C:" ,20000,20099 
or to d isk like thi s: 
LIST ' ' D: IDENTIJST .SUB" ,20000,20099 

The other routine in F ASTTRAP you would like to 
reuse is one that allows the user to eas il y choose 
what color his piece will be. It is in lines 20300 to 
20399. Save thi s routine to tape like thi s: 

LIST' 'C:" ,20300,20399 

or to disk like this: 
LlST" D :COLORSET .SUB" ,20300,20399 

You still have your program FASTTRAP saved on 
tape or disk. In addition you now have twO other 
tapes or two other disk fil es, as created above . Now 
type NEW and enter your new program, NEWPROG, 
as usual. At any time durin g your program ming you 
Ill ay append the ro utin es previously recorded. Here is 
how you would in sen the ro utin e to se t the piece 
color from tape: 

ENTER" C:" 

or from disk: 
ENTER"D:COLORSET.SUB" 

Now you might as well in se rt yo ur o ther rou tine like 
this (from tape): 

ENTER" C:" 

or from disk: 
ENTER' ' D: IDENTJST .SUB" 

After yo u have inserted these, do a LIST and you 
will see that your program does indeed now include 
the two routines. Lines ENTERed in this manner wi ll 
automat icall y be placed in the appropriate section of 
the program (by line number). If an identical line 
number is already used in your program, it will be 
repl aced by the one you a re ENTERing. You can 
insen or append program sections in an y order you 
wish. If you accumu late a library of subroutines 
in this mann er, writing new ATARI programs wi ll 
be eas ier, since some o f the program is all rcady 
to go , ready to be ENTERed whenever you need it. © 

Atari Program 
Saving · Part II Len 

Lindsay 

Last iss ue I listed so me methods of SAV ING a 
program to tape. H ere are the updates for di sk. 

To save a program to disk in the normal way 
(tokeni zed form) enter th is: 

SAVE" D:FILENAME.EXT" [RETURN] 

If you have mo rc th an o ne disk, you can save to di sk 
number two by using D2 in place of the 0 in all 
examples. 

A program saved in this normal man ner can be 
loaded back by thi s command: 

LOAD" D:FILENAME.EXT" [RETURN ] 

You also can save your program onto disk in its 
untokeni zed form like this: 

LIST"D:FILENAME_EXT" [RETURN] 
It then can be read back using this co mmand : 

ENTER" D:FILENAME.EXT" [RETURN] 
Using LIST, you can save the whole program (as 
above) or just a section of it. To save any seClIon, 
simpl y specify the sta rtin g and end ing line nu mbe rs 
of that section like thi s: 

LIST" D:FILENAME.EXT" ,100-900 
[RETURN] 

This will save just lines 100 throu gh 900. © 
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Block Access Method

Map for a Commodore

2O4O Disk Drive

San Jose, Calif. 95136

Detail Explanation

00 : 12 01 01 00ll5|FF|FFllF|

OVERVIEW

The Block Access Method (BAM) map program will

allow you to see where your files arc allocated. You

can save and delete files and observe the allocation

technique.

DESCRIPTION

The purpose of the BAM is to protect allocated

files so they are not written over and therefore

destroyed. The BAM map resides on the directory

track 18. The BAM is in the first half of sector 0.

The layout looks like this:

BAM Dump

TRACK 18 SECTOR 0

Track

a b NUMBER

00

08

10

18

20

28

30

38

40

48

50

58

60

1201101 00|l5FFFFlFl

15FFFF1F

15FFFF1F

15FFFF1F

15FFFF IF

15FFFF1F

15FFFF1F

15FFFF1F

15FFFF1F

15FFFF1F

15FFFF1F

15FFFF1F

15FFFF1F

15FFFF1F

15FFFF1F

15FFFF1F

15FFFF1F

12FCFF0F 14FFFF0F

14FFFFOF14FFFF0F

14FFFF0F14FFFFOF

14 FF FF OF

12FFFFO3

68: 12FFFF03 12FFFF03

70: 12FFFFO3 12FFFFO3

78: 12FFFF03 —

10 11

12 13

1415

1617

18 19

20 21

22 23

24

25

26 27

28 29

30

11FFFF01 31

80: 11 FFFF01 11 FFFF01 32 33

82: 11 FFFF01 11FFFF01 34 35

a - Address of the next sector which is where the directory begins.

b - The start of the BAM map for track 1.

a - Total free sectors for track 1. In this case it is hex

15 or decimal 21. Since track 1 has a maximum of 21

sectors, track 1 is totally empty.

b - The bit configurations for sectors 0 thru 7. Bit on

means empty sector and bit off means allocated sector.

hex FF = bits "1111 1111"

Oth sector

lth sector

2th sector

3th sector

4th sector

5th sector

6th sector

7th sector

Therefore all sectors are empty.

c - bit configurations for sectors 8 thru 15

hex FF = bits "1111 1111"

8th sector

9th sector

Oth sector

llth sector

12th sector

13th sector

4th sector

15th sector

d - bit configurations for sectors 16 thru 20.

hex IF = bits "0001 1111"

16th sector

7th sector

18th sector

19th sector

20th sector

In any empty disk, the 'd' byte changes from IF, OF, 03, 01

to compensate for varying number of sectors per track,

hex IF is the pattern where there arc 21 sectors

as in tracks 1 thru 17.

hex OF is the pattern where there are 20 sectors as

in tracks 18 thru 24.

hex IF is the pattern where there arc 18 sectors as in

tracks 25 thru 30.

hex IF is the pattern where there are 17 sectors as in

tracks 31 thru 35.
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Block Access Method 716T?~aq~~aa~ 
Map for a CommodoreanJOSe, Calif. 95136 

2040 Disk Drive Detail Explanation 

a b c d 
00: 120 1 0 1 001151 FFI FFI I FI 

OVERVIEW 
The Block Access Method (BAM ) map program will 
allow you to see where your files are allocated . You 
can save and delete fi les and observe the allocation 
technique. 

DESCRIPTION 
The purpose of the BAM is to protect allocated 
fil es so they are not written over and therefore 
destroyed . The BAM map resides on the directory 
track 18. The BAM is in the first half of sector O. 
The layout looks like this: 

BAM Dump 
TRACK 18 SECT O R 0 

a b 

00 : /1 2 01101 0011 5 FF FF I FI 

08 : IS FF FF I F IS FF FF IF 
10: 15 FFFF IF 15 FFFF IF 
18: 15FFFFIFI 5 FFFFIF 
20: IS FF FF I F IS FF FF IF 
28 : IS FF FF I F IS FF FF IF 
30 : IS FF FF I F IS FF FF IF 
38 : IS FF FF I F IS FF FF IF 
40: 15 FFFF IF IS FF FF IF 

48 : 12 FC FF OF 14 FF FF OF 
50 : 14 FF FF OF 14 FF FF OF 
58 : 14 FF FF OF 14 FF FF OF 
60 : 14 FF FF OF .......... . . . 

12 FF FF 03 
68: 12 FF FF03 12 FF FF03 
70 : 12 FF FF 03 12 FF FF 03 
78 : 12 FF FF03 ........... _ .. 

II FFFFOI 
80 : II FFFF OIII FFFF OI 
82 : I I FF FF 0 I II FF FF 0 I 

Track 
NUMBER 

2 3 
4 5 
6 7 
8 9 

10 II 
12 13 
141 5 
16 17 

18 19 
202 1 
2223 
24 

25 
26 27 
28 29 
30 

31 
3233 
3435 

a • Address of the next sector which is where the directory begins. 
b . The start of the BAM map for track I. 

a - Total free sectors for track I . In this case it is hex 
15 or decimal 2 1. S ince track 1 has a maxi mum of 21 
secto rs, track 1 is (Otall y empty. 

b - The bit configurations for sectors 0 Ihru 7. Bit on 
mea ns empt y scc lOr and bit orf means allocated sector. 

hex FF = bi ts" III 1111 " 

I Ath sector 
1 th sector 

2th secto r 
3th sec lOr 

4th sector 
5th sector 

6th sector 
7th sector 

Therefore all sectors are empt y. 

c - bit configurations for secto rs 8 thru 15 

hex FF = bits " 1111 1111 " 

I ~th secto r 
9th sector 
Oth sector 

11 th sector 
12th sector 

13th sector 
4th sector 

15th sector 

d - bit configurat ions for sectors 16 thru 20. 

hex IF = bi ts " 0001 1)1" 

16th sector 
7th sector 

18th sector 
19th sector 

20th sector 

In a ny empty disk, the ' d ' byte changes from 1 F, OF , 03 , 01 
to compensate for varying number of sectors per track. 

hex 1 F is the pattern where there arc 2 1 sectors 
as in tracks 1 thru 17 . 

hex OF is the pattern where there are 20 sectors as 
in tracks 18 thru 24. 

hex I F is the pattern where there are 18 sectors as in 
tracks 25 thru 30 . 

hex 1 F is the pattern where there are 17 sectors as in 
tracks 3 1 thru 35 . 
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OBSERVATIONS USING THE BAM MAP

PROGRAM

The BAM turns off the bits when it allocates a

sector. The BAM Map Program looks at these bits

and if the bit is on (meaning it is free and has not

been allocated) it will print either a "&" or a white

sqare. By looking at the map you can determine

how full or empty the disk is.

Varying numbers of sectors.

The reason for the varying number of sectors per

track is to pack more data on the disk. Using the

worse case which is 17 sectors per track and pro

pagate throughout the disk would decrease the number

of sectors per track by 95 sectors or 24k.

Sectors not contiguous

The sectors are in 255 byte blocks. A program

file, which is stored in 255 bytes, is not written

on the disk contiguously but written approximately

one-halftrack apart. Using the BAM program, you

can see when you save a program on a empty disk,

that DOS will save the first 255 bytes on track 17

sector 0, the second 255 bytes on sector 10, the

third 255 bytes on sector 3, and so on. The purpose

of these gaps is to speed up the processing by not

waiting for a full rotation of the disk. If the pro

gram was written contiguously after each write, DOS

would have to wait an entire rotation of the disk to

write the next sequental sector. Thus, when one is

looking at the BAM Map, one will see where alternat

ing sectors are allocated.

Allocation of sectors

DOS allocates disk space very efficiently. Sectors

are allocated around the directory (track 18). This

reduces the read/write head movement because it reads

the directory first, then reads the file. By having the

file close to the directory, head movement is reduced.

Where sectors are allocated

When you delete the first program on a full disk,

the BAM Map will show free sectors near the direc

tory. When you save a new program, it will start by

allocating those free sectors nearest the directory and

will start filling in where you deleted the old file.

If the new program is larger than the old program,

it will try (o allocate sectors further and further

from the directory. By using this allocation technique,

the need for a disk compress is eliminated.

TRftCKS 11111111112222222222333333
123456785012345678581234567B90I3345

PROGRAM EXPLANATION
100-170 Initialization

180-190 Which drive?

200-430 Prints the BAM Map outline.

100 REM* BLOCK ACCESS METHOD DUMP

WRITTEN BY TOM CONRAD

™CKS 1 U11111112222222222333333
12343678901234567890123456765012345

13
14
15

16
17
IS

2Q wsmmmmmmmmt—free blks= s?e

se
El
C2
T3
04

R5

8
9

18
11
12
13
14

15
It

17
18
19
20

110

120

130

140

150

160

170

175

180

190

195

200

210

220

230

INITIALIZATION

BLOCKS
*

REM*

REM*

REM*

REM*

DIM A(4)

NL$=CHR$(0)

T=0: REM TOTAL FREE

REM* WHICH DRIVE

PRINT "fifttWDRIVE?"

GET D$: IF D$="" GOTO 190

REM* PRINTS THE BAM MAP OUTLINE *

PRINT"fi rTRACKSr 111111111122222

-.22222333333"

PRINT" 123 45 67 8 90123 45 6789 01234567
-.89012345"

PRINT"! $$$SS$$$SS$S$$$$SSSSSSSSSSS

-,$$$$$$$S"

PRINT"rSr0_L

I DR*=EMPTV
:REE BLKS= @

References:

Parsons, James C, "Display Track and Sector", Commodore

Newsletter Vol. 1 Number 8, January 1980.

Commodore Business Machines, Commodore CBM Dual Floppy

Disk Model 2040 User Manual, July 1979.

240 PRINT"xEfll

-i

250 PRINT"j:Cr21

260 PRINT"rTf31

270 PRINT"iOr4J.

280 PRINTnrRf51

290 PRINT" 61

-i ■

300 PRINT" 71
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OBSERVATIONS USING THE BAM MAP 
PROGRAM 

The BAM turns ofT the bits when it allocates a 
sector. The BAM Map Program looks at these bits 
and if the bit is on (meaning it is free and has not 
been allocated) it wi ll print e ither a "~~: " or a white 
sqare. By look ing at the map you can determine 
how full or empty the disk is. 

Varying numbers of sectors. 

The reason for the varying number of sectors per 
track is LO pack more data on the disk. Using the 
worse case which is 17 sectors per track and pro­
pagate throughout the disk would decrease the number 
of sectors per track by 95 sectors or 24k. 

Sectors not contiguous 

The sectors are in 255 byte blocks. A program 
fil e, which is stored in 255 bytes, is not written 
on the disk contiguously but wrillen approximately 
one-half track apart . Using th e BAM progra m , you 
can see when yo u save a program on a empty disk, 
th at DOS will save the first 255 bytes on track 17 
secLOr 0, the seco nd 255 bytes on sector 10, the 
third 255 bytes on sector 3, and so on. The purpose 
of these gaps is to speed up the processing by not 

TRACKS 1111111111 2222222222333333 
1234567891312345678901234567891312345 

S0 
El 
C2 
T3 
0 4 
R5 

6 

~ 
to 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Sfi 
El 
C2 
T3 
04 
R5 

6 
7 
8 
9 

10 
II 
12 
13 
14 I 
15 I 
16 I 
17 I 
18 I 
19 I 
20 I 

References: 

TRACI(S 1111111111 2222222222333333 
12345678901234567890123456789012345 

I 
I 

II I • I 
I • I 

" I 

• I 
I 

• I 
I • I 

" I 
I • I • I 
I • ,--

• .--
I OR*=EMPT'y' 

l"FREE £lLKS= £I 

Parson s, Jamcs C .. "Display Track and Scctor", Commodore 
Ncwslclle!' Vol. I Number 8, January 1980 . 

Commodore ti ll siness Machines, Commodore C BM Dual Floppy 
Disk Model 2040 U SCI' Manual , J uly 1979. 

waiting for a full rotation of the disk. If the pro­
gram was written contiguously after each write , DOS 
would have to wait an entire rot ation of the disk to 
write the next sequental sector. Thus, when one is 
look ing at the BAM Map, one will see where alternat­
ing sectors are allocated. 

Allocation of sectors 
DOS a llocates disk space very efficiently. SecLOrs 
are allocated around the directory (track 18) . This 
reduces the read/ write head movemen t because it reads 
the directory first , then reads the fil e. By hav ing the 
fil e close to the directory, head movement is reduced . 

Where sectors are allocated 
When you delete the first program on a full disk , 
the BAM Map will show free sectors near the direc­
tory. When you save a new program, it will start by 
allocating those free sectors nearest the directory and 
will start filling in where you deleted the old fil e. 
If th e new program is la rger than the old program, 
it will tJ' >' to all oca te sectors further and further 
from th e directory. By using thi s allocat ion technique, 
the need for a di sk compress is eliminated. 

PROGRAM EXPLANATION 
100-170 Ini tialization 
180-190 Which drive? 
200-430 Prints the BAM Map outline . 

100 REI·l* BLOCK ACCESS NETHOD DUMP * 
110 REM* WRITTEN BY T011 CONRAD * 
120 REM* 
130 RE~I* 
140 REM* I NITIAL IZATI ON * 
150 DIM A(4) 
160 NL$=CHR$(0) 
170 T=0: REI1 TOTAL FREE BLOCKS 
175 REI1* WHICH DRIVE * 
180 PRINT"fiVHHDRIVE? " 
190 GET D$: IF D$="" GOTO 190 
195 REM* PRINTS THE BAM ~lAP OUTLINE * 
200 PRINT"fi LTRACKSf 111111111122222 

, 22222333333" 
210 PRINT" 123456789012345678901234567 

,89012345" 
220 PRINT"} $$$$$$$$$$$$$$$$$$$$$$$$$$$ 

,$$$$$$$$" 
230 PRINT "LSf0.'. ' 

, 1" 
240 PRINT ".r.Efl.'. 

, 1" 
250 PRINT ".r.Cf2.'. 

, 1 " 
260 PRINT ".r.TD.'. 

, 1" 
270 PRINT "Lof4.'. , 

, 1 " 
280 PRINT ".r.Rf5.'. 

, 1 " 
290 PRINT " 6.'. 

, 1 " 
300 PRINT" 7.'. 

, 1" 
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440-460 Sets up SS with 25 cursor downs. Sets up T$ with 40

cursor rights.

470 Initializes the requested drive & checks for a disk error.

480 Allocates buffer 0 to channel 2 for biock commands that

follow.

490 User command that docs a block-read. It reads from the

requested disk, track 18, sector 0 into the disk buffer

and checks for a disk error.

500 Set the channel 2 pointer to the 5th byte in the buffer

where the BAM Map starts.

510 Memory-Read Command sets up the byte pointed to by

the address 1700.

530-690 Read the BAM and look for empty sectors.

550 The GET# will receive one byte from the buffer via

channel 15

560 The byte is in character data and if it is null needs to be

changed to CHR$(0) otherwise statement 570 will

abend in the conversion to numeric

570 Conversion to numeric

580 This calculates the total free sectors available. A(l) is the

total free sectors for that particular track. The total is

calculated by summing all the A(l)'s except Track 18

which is reserved only for the directory and can not be

allocated for any files.

610 Prints in the upper left corner a alternating |g; and

white squares to show when the program is running.

620 If sector is full (all bits are off) go to next byte.

630-670 Decodes the decimal number into bit pattern and check

if bit is on.

640 same as 610

650 If the number minus the powers of 2 is greater or

equal to zero then the bit is on and go to 790 to

print ;:& on the screen.

700 Program is finished running now clear the square in the

upper left corner

710 Print the total free blocks

720 Keep map on screen until any key is typed.

730 Close the files

740 Start program again.

750-780 Subroutine to check for disk error

790-850 Prints $; or white square for the empty sector.

840 The first LEFTS is calculating how many cursor down

(sector no.) are needed and the second one is calculating

how many cursor LEFTS(track no.) are needed.

310 PRINT" 81

-1 Sl

320 PRINT" 91

330 PRINT"101

1"
340 PRINT"111

i"
350 PRINT"121

1"
360 PRINT"131

370 PRINT"141

i"
380 PRINT"151

390 PRINTU61

400 PRINT"171

410 PRINT"181

iO*####n

420 PRINTU91 i
-.fOR&=EMPTY"

430 PRTNT"?fl'SSSS$$$$S$$SSSSS$O######"

440 S?="": T$=ntl

450

460

465

470

475

480

485

490

495

500

505

510

520

530

540

545

550

560

565

570

580

590

600

605

610

620

630

635

640

645

650

660

670

680

690

700

705

710

715

720

730

735

740

750

760

770

780

790

800

810

820

830

840

850

WS="^": FOR 1=1 TO 25: S$=S$+W$:NEXT

V$="»": FOR 1=1 TO 40: T$=T$+V$:NEXT

REM* INIT DRIVE AND CK FOR ERROR *

OPEN 15,8,15,"I"+D$:GOSUB 760

REM* ALLOC BUFFER 0 TO CHANNEL 2 *

OPEN 2,8,2,"#"+"0": GOSUB 760

REM* BLOCK-READ INTO BUFFER *

PRINT#15,"Ul:2,"D$,18,0: GOSUB 760

REM* SET BUFFER POINTER *

PRINT#15, "B-P:2,4"

REM* MEMORY READ *

PRINT#15,"M-R"CHR$(0)CHR$(17)

REM* SEARCH FOR EMPTY SECTORS *

FOR 1=1 TO 35

FOR L=l TO 4

:REM* GETS A BYTE FROM BUFFER *

:GET#2,A$

:IF A$="" THEN A$=NL$

:REM*CONVERSION FROM CHAR TO ASCI

:A(L)= ASC(A$)

:IF L=l AND IO18 THEN T=T+A(1)

NEXT L

FOR J=2 TO 4

REM* PRINTS ALTERNATING SQUARES *

PRINT "M":IF INT(j/2)=j/2 THEN -i

SPRINT "Jtm "

IF A(J)=ASC(CHR$(0)) THEN GOTO i

-.680:REM* SECT FULL *

FOR K=7 TO 0 STEP -1

:REM* PRINTS ALTERNATING SQUARES ■

-,*

:PRINT "M":IF INT(K/2)=K/2 THEN -.

-.PRINT "im "

:REM* DECODES DECIMAL TO BIT *

:IF (A(J)-2~K)<0 GOTO 670

:A(J)=A(J)-2~K:G0SUB 790

NEXT K

NEXT J

NEXT I

PRINT".h ":REM* CLEAR SQUARE *

REM* PRINTS TOTAL FREE BLOCKS *

PRINT LEFT$(S$,22)LEFT${T$,23)"FREE

-.BLKS="T"TTTT"
REM* MAP ON SCREEN UNTIL KEY IS HIT*

GET Z$:IF Z$="" GOTO 720

CLOSE 2:CLOSE 15

REM* START PROGRAM AGAIN *

GOTO 170

REM* CHECK FOR DISK ERROR *

INPUT#15,EN$,EM$,ET,ES: IF EN$="00"

-iTHEN RETURN

PRINT "rDISK ERR0R:r " EM$ " " EN$,

-.ET " , " ES

END

REM* PRINT ALTERNATING PATTERN *

IF INT(l/2)= 1/2 AND INT(K/2)= K/2 -

-.THEN C$='V

IF INT(l/2)Ol/2 AND INT{K/2)= K/2 -

-.THEN C$="r "
IF INT(l/2)= 1/2 AND INT(K/2}OK/2 -i

iTHEN C$»"X "
IF INT(l/2)Ol/2 AND INT(K/2)OK/2 -,

-.THEN C$="£&"

PRINT "h" LEFT$(S$,3+((J-2)*8)+K) -

-.LEFT$(T$,2 + I) C$

RETURN ©
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440-460 Sets up SS wit h 25 cursor downs. Sets up TS with 40 
cursor rights. 

470 Init iali zes the requested drive & checks fo r a disk error . 
480 Allocates buffer 0 to channel 2 for block commands that 

follow. 
490 User <.:Om mand th at docs a block-read . It rcads from the 

requested di sk, track 18, sector 0 into the disk buffer 
and checks for a disk cr,o r. 

500 SC I the channel 2 pointer (0 the 5th byte in the buffer 
where the BAM Map stans. 

510 M emory- Read Command sets up the byte po inted 10 by 
the address 1700. 

530-690 Read th e BAM and look fo r empt y seclors. 
550 The GET# will rece ive one byte from the buffer via 

channel 15 
560 The byte is in character data and if it is null needs to be 

changed to C H RS(O) o therwise statement 570 wi ll 
abend in the convers io n to numeric 

570 Convcrsio n to numeric 
580 This calcu latcs the total rree sectors ava il able. A( I) is the 

total rrcc sectors ro r th at particular track . The total is 
calcu lated by summing all the A( l )'s exce pt T rack 18 
which is reserved o nly ror the directory and can nOt be 
all ocated ro r an y fi le s . 

610 Print s in th e upper len corner a alt ernat ing ~ and 
whi le squares to show when th e prognull is ;:un ning. 

620 Ir secto r is rull (all bit s are ofT) go to ncxl byte . 
6.30-670 Decodes the decimal number into bit pattcrn and check 

ir bit is on. 
640 same as 6 10 
650 Jr th e number mi nus the powers or '1 is greater 01" 

equal to zero then th e bi t is o n and go to 790 10 

print :~~~ on th e screen. 
700 Program is l"i ni shed running now clear the square in the 

upper len corner 
710 Prin t the tolal rrce blocks 
720 Keep map o n screen unti l an y key is t)'ped . 
7.30 C lose the fi les 
740 Start program aga in . 
750-780 Subroutine to check ro r disk error 
790-850 Prints :i§! o r wh itc square ror the empty sector. 
840 The l"irst LEFTS is calculating ho w many cu rsor down 

(sector no.) are needed and the second o ne is calcu lating 
how Illany cursor LEFTS( track no. ) are needed. 

31~ PRINT" 8-'-

320 PRINT" 9-'-
~ i. " 

330 PRINT "10-'-
~ i. " 

340 PRINT" 11-'-
~ i. " 

350 PRINT"12-'-
~ i. " 

360 PRINT"13-'-
~ i. " 

370 ~ PRINT"14-'-
~ i." 

PRINT"15-'-380 ~ 

~ i. " 
PRINT"16-'-390 ~ 

~ i. " 
40~ PRINT"17-'- ~ 

~ OU##" 
410 PRINT"18-'- ~ 

~O ##### " 
420 PRINT"19-'- II ~ 

..,r'ORil.:::;;EMPTY" " 
430 PRINT"20'SSSSSSSSSSSSSSSSSO# ##### " 
440 8$::; 1111: T$:::;;II11 

450 W$= "+": FOR 1=1 TO 25: S$=S$+W$:NEXT 
460 V$="~": FOR 1=1 TO 40: T$= T$+V$ : NEXT 
465 REH* INIT DRIVE AND CK FOR ERROR * 
470 OPEN 15, 8 ,1 5 ," I"+D$:GOSUB 760 
475 REH* ALLOC BUFFER 0 TO CHANNEL 2 * 
480 OPEN 2 , 8 , 2 ," # "+"0": GOS UB 760 
485 REH* BLOCK-READ INTO BUFFER * 
490 PRINT #1 5 ," Ul:2 ,"D$,18,0 : GOS UB 760 
495 REH * SET BUFFER POINTER * 
500 PRINT#15,"B-P:2 ,4" 
505 REH* 11EHORY READ * 
51 0 PRINT#15,"H- R"CHR$(0)CHR$ (17) 
520 REH* SEARCH FOR EHPTY SECTORS * 
530 FOR 1=1 TO 35 
540 :FOR L=1 TO 4 
545 ::REH* GETS A BYTE FROM BUFFER * 
550 : : GET #2,A$ 
560 ::IF A$="" THEN A$=NL$ 
565 :: REH*CONVERSION FROH CHAR TO ASCI 
570 ::A(L)= ASC(A$) 
580 ::IF L=1 AND 1 <> 1 8 THE N T=T+A(I) 
590 :NEXT L 
600 :FOR J= 2 TO 4 
605 : : REI·I* PRINTS ALTERNATI NG SQ UARES * 
610 : :PRINT "w,,":IF I NT( J /2)=J/ 2 THEN ~ 

..,PRI NT II hr. II 

620 :: IF A(J)=ASC(CHR$(0)) THEN GOTO ~ 
~6 8 0: REH* SECT FULL * 

630 ::FOR K=7 TO 0 STEP - 1 
635 : ::REH* PRINTS ALTERNATI NG SQUARES ~ 

640 :::PRINT "w,,":IF INT(K/2)=K/ 2 THEN ~ 
..,PRINT "hr. 11 

645 : : : REH* DECODES DECIHAL TO BIT * 
650 :: :IF ( A (J)-2-K) < ~ GOTO 670 
660 : : : A(J)=A(J)-2-K:GOSUB 790 
670 : :NEXT K 
680 : NEXT J 
690 NEXT I 
700 PRINT"h ":REN* CLEAR SQUARE * 
705 REH* PRINTS TOTAL FREE BLOCKS * 
710 PRINT LEFT$(S$ , 22)LEFT $(T$ ,23) " FREE ~ 

~BLKS="T"TTTT" 
715 RE~I* 11AP ON SCREEN UNTIL KEY IS HIT* 
720 GET Z$:IF Z$= "" GOTO 720 
730 CLOSE 2 : CLOSE 15 
735 REH* START PROGRAH AGAIN * 
740 GOTO 1 70 
750 REH* CHECK FOR DISK ERROR * 
760 INPUT#15 , EN$ ,EH$ ,ET, ES: I F EN$="00" ~ 

~THEN RETURN 
770 PR INT ".z:DISK ERROR : r " E~I $ " " EN$ , 

..,ET ",II ES 
780 END 
790 REH* PRINT ALTERNATING PATTERN * 
800 IF INT(I /2 ) = 1/ 2 AND I NT (K/2) = K/2 ~ 

..,THEN C$=II.&.II 
810 IF INT(I / 2) <> I / 2 AND I NT (K/2) = K/2 ~ 

..,THEN C$=II.z::. II 
820 IF INT(I / 2)= 1/ 2 AND I NT(K/ 2) <> K/ 2 ~ 

..,THEN C$="r. " 
830 IF INT(I / 2) <>I / 2 AND I NT ( K/ 2) <> K/ 2 ~ 

~THEN C$="U" 
840 PRINT "h" LEFT$(S$,3+((J-2)*8)+K) ~ 

~LEFT$(T$ , 2+I) C$ 
850 RETURN © 



SaidtheToolkit to theWord

Processor: "YouVe in My Space!"
Said the Word Processor to the

<C_J>)Toolkit: "Let's Share...here's

Socket 2 Me™!"

From the original producer of peripherals exclusively for

PET lovers everywhere . . . the device that allows you to

select between the BASIC Programmer's Toolkit and the

Commodore Word Processor II while they occupy the same

address space.

MHiJ

The Socket 2 ME . . . doubles your memory expansion in

a single socket. It's a 2.5" x 2.75" board that fits neatly

into the Toolkit/Word Processor socket on the main logic

board of all new PETs. Then both the Word Processor and

the Toolkit plug into the Socket 2 ME.

A miniature slide switch — part of the kit — mounts with

double-stick tape (supplied) to the front part of the right

side of the PET base, almost hidden by the overhang of

the top of the PET cabinet. The slide switch is connected

to the Socket 2 ME by a special cable (also supplied) . . .

and you're up and running.

Up and running; installation took only a minute or so. Flip

the switch from Toolkit to Word Processor. And back. No

need to open the PET.

Complete with the first-rate installation and operating in

structions you've come to expect from all Skyles docu

mentation.

YOU HAVE AN ORIGINAL 2001-8 PET?

No problem. The Socket 2 ME interfaces with the BASIC

Programmer's Toolkit model TK 160E or TK 160S con

nector board, the Word Processor II interfaces with the

Socket 2 ME, the slide switch is placed on the PET base.

Then, as long as the PET 2001 -8 has at least 8K of mem

ory expansion, the system is up and running.

YOU HAVE A COMPUTHINK DISK AND YOU

WANT A BASIC PROGRAMMER'STOOLKIT?

How would you like to switch between the Computhink

and the Toolkit with a single SYS command?

Just add two small jumpers to the Computhink system and

a short program to the DOS diskette. Plug in the BASIC

Toolkit TK 80E, enter the SYS command and your system

is up and running.

NO ROOM ON THE PET 2

COMPUTHINK DISK BOARD?

All your sockets are booked? Fret not; Skyles comes to the

rescue. Skyles Electric Works now has a modified EPROM

board available with sockets for the Toolkit and Compu

think ROM chips. Plug in the ROMs, add a jumper {sup

plied) to the PET 2 Computhink disk board, plug the new

EPROM board into the Computhink disk board. Power up

and enter a short switching program into the DOS disk

ette. Switch between the Computhink disk and the Tool-

kit-with a single SYS command.

ORDER NOW - with Skyles' 10-day money-back guarantee:

Socket 2 ME: $$22.50*

Commodore Word Processor II: $100.00*

Commodore Word Processor III: $200.00*

BASIC Programmer's Toolkit

Model TK80ED $85.00*

Model TK 160ED $95.00"t

'Add $2.50 to each for shipping and handling.

tNote: If Computhink EPROM board is returned, after purchase of TK 160ED, Skyles will refund $20.00.

"Socket 2 ME" is the trademark of Skyles Electric Works.

California residents: please add 6% or 6.5% sales tax as reauired

VISA, MASTERCHARGE ORDERS CALL (800) 538-3083 (except California residents)

CALIFORNIA ORDERS PLEASE CALL (408) 257-9140

Skyles Electric Works

231 E South Whisman Road

Mountain View, CA 94041

(415) 965-1735

Said the Toolkit to the Word 
Processor: "You're in My Space!" 
Said the Word Processor to the 
l'oolkit: "Let's Share .. . here's 

Socket 2 Me™!,, 
From the original producer of peripherals exclusively for 

PET lovers everywhere ... the device that allows you to 
select between the BASIC Programmer's Toolkit and the 

Commodore Word Processor II while they occupy the same 
address space. 

----
The Socket 2 ME ... doubles your memory expansion in 

a single socket. It's a 2.5" x 2.75" board that fits neatly 
into the ToolkitlWord Processor socket on the main logic 
board of all new PETs. Then both the Word Processor and 

the Toolkit plug into the Socket 2 ME. 

A miniature slide switch - part of the kit - mounts with 
double·stick tape (supplied) to the front part of the right 
side of the PET base, almost hidden by the overhang of 
the top of the PET cabinet. The slide switch is connected 
to the Socket 2 ME by a special cable (also supplied) ... 
and you're up and running. 

Up and running; installation took only a minute or so. Flip 

the switch from Toolkit to Word Processor. And back. No 
need to open the PET. 

Complete with the first-rate installation and operating in­

structions you've come to expect from all Skyles docu­
mentation. 

YOU HAVE AN ORIGINAL 2001-8 PET? 

No problem. The Socket 2 ME interfaces with the BASIC 
Programmer's Toolkit model TK 160E or TK 160S can· 
nector board, the Word Processor II interfaces with the 

Socket 2 ME, the slide switch is placed on the PET base. 
Then, as long as the PET 2001·S has at least SK of memo 
Dry expansion, the system is up and running. 

YOU HAVE A COMPUTHINK DISK AND YOU 
WANT A BASIC PROGRAMMER'STOOLKIT? 

Ho w would you like to switch between the Computhink 
and the Toolkit with a single SYS command? 

Just add two small jumpers to the Computhink system and 

a short program to the DOS diskette. Plug in the BASIC 
Toolkit TK 80E, enter the SYS command and your system 
is up and running. 

NO ROOM ON THE PET 2 
COMPUTHINK DISK BOARD? 

All your sockets are booked? Fret not; Skyles comes to the 
rescue. Skyles Electric Works now has a modified EPROM 

board available with sockets for the Toolkit and Compu­

think ROM chips. Plug in the ROMs, add a jumper (sup· 
plied) to the PET 2 Computhink disk board, plug the new 
EPROM board into the Computhink disk board. Power up 
and enter a short switching program into the DOS disk ­

ette. Switch between the Computhink disk and the Tool­
kit·with a single SYS command. 

ORDER NOW - with Skyles' 10-day money-back guarantee: 

Socket 2 ME : $$22.50' 
Commodore Word Processor II: $100.00' 
Commodore Word Processor III : $200.00' 

• Add $2.50 to each for shipping and handling. 

BASIC Programmer's Toolkit 
Model TK SOED $S5.00· 
Model TK 160ED $95.00't 

tNote : If Computh ink EPROM board is returned, after purchase of TK 160EO, Skyles will refund $20.00. 

"Socket 2 ME" is the trademark of Skyles Electric Works. 

California residents: please add 6% or 6.5% sales tax as reQuired 

VISA, MASTERCHARGE ORDERS CALL (800) 538·3083 (except California reSidents) 

:& 
CALIFORNIA ORDERS PLEASE CALL (408) 257-9140 

1

231 E South Whisman Road 

Skyles Electric Works Mountain View, CA 94041 
(415) 965-1735 
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PET

SOFTWARE

LAS VEGAS CASINO SERIES:

These four programs were developed Doih as a tutorial lor those planning to visit

a Casino and wanting to lean to play correctly, and as a means for the serious

gambler to develop and thoroughly tes! a gambling 'system1 under actual Casino

conditions. All betting odds and options available in the Casino ot the MGM Grand

Hotel in Las Vegas have been incorporated into these programs. Full screen

graphics have been used to show trie cards being dealt, the Roulette Wheel

spinning, and the Dice being thrown in order to increase realism and heighten

enjoyment.

1. CASINO BLACKJACK:
For 1 to 5 players plus the dealer. Keeps track ol winnings or losses for each

player plus number ot hands won. lost, and tied and the number of times

the dealer and each player has busted. Play with 1,2, or 4 decks. Change

decks or reshuffle at any time. Split pairs, Double Down, or place an

Insurance bet. Full Casino rules and many other options. $ 7.95

2. CASINO ROULETTE:

Bet on one number, two numbers, odd, even, black, etc. Watch the numbers

come up as the wheel spins S 7.95
3. CASINO BACCARAT:

James Bond's favorite game. Two games in one. Casino style and Blackjack

style includes special features to help in developing a winning system1

S 7.95

4. CASINO CRAPS:
Bel the Dice to Pass or Fall Otf. Bet the Hardway or Press with Double Odds.

Ten ways to bet S 7.95
5. CASINO PACKAGE:

All tour Casino Programs above S24.95

STRATEGIC GAMES:
6. BACKGAMMON:

Play Backgammon against your PET. Excellent graphics and doubling option

make for a fast and exciting game S 9.95

7. SPACE INVADERS: (with sound)
Written by COMMODORE-JAPAN. Performs exactly like the popular video

arcade version being played all over the country. Machine language

graphics and sound provide hours of entertainment S 9.95

8. CHECKERS:
Play against the PET. PET plays a good, fast game according to International

Checker Rules. Excellent graphics show the board and all checkers. Watch

your PET move his man around the board. Clock shows elapsed time

for each move $ 7-95
9. QU8IC-4:

This is three dimensional Tic-Tac-Toe played on tour. 4x4 boards.

PET plays a fast exciting game choosing one of three strategies for each

game $ 7-95
10. GO MOKII:

Ancient Chinese board game played on a 9 x 9 board. Get 5 men in a row

betore your PET. A different strategy for eaci game $ 7.95

11. OTHELLO:
English game known as Reversi. Try to capture the PET's men before he

captures yours. Play against the PET or against your friends. Fast and

tun $ 7.95

12. CRIBBAGE:

An Excellent version of this tavonte card game. All cards are shown using

PET's excellent graphics. The PET plays a cool logical game difficult to

beat even for the best players % 7.95

13. GAME PACKAGE:

Any six of the above programs S34.95

GUARANTEE: All programs are guaranteed to be tree Irom errors and to load on any

PET. Any detective tapes will be replaced free ot charge.

Order From: CMS SOFTWARE. 5115 Menefee Drive, Dallas, TX 75277

VISA'

BUSINESS -ii EXPERIMENTAL H

TELECOMPUTING * PERSONAL

EDUCATIONAL

ft RENTALS

Biicro systems by

F^ETTETIDi

hardware mith a soit touchf

SPECIALIZING IN

Commodore Business Machines

PRODUCTS BY

CmC. NOVATION, TNW CORP., BIZCOMP, MICRO, CENTURY

RESEARCH, TAB, POWR PROTECTR, systems, BASE 2,

OSBORN, Eaton, SOURCE, MACTRONICS, MicroNet, Skyles,

KILOBAUD, Dr. DALEVS, INSTANT SOFTWARE, ASCRO. MICRO

SOFTWARE SYSTEMS, COMPUTER FORUM. COMPETITIVE

SOFTWARE. HAYDEN, ATARI, NEECO, COMPUTE* COMPUTE II,

DYSAN, CREATIVE COMPUTING, LIVERMORE RESEARCH,

ROBOTICS AGE, SYBEX, KNIGHT ENTERPRISES.

Another Last Minute News Note: Commodore has announced that

Ihe three for two educational offer is on again.

Send For Our Free Catalog

Mail Orders To:

PETTED

P. O. BOX 21851

Milwaukee, Wisconsin 53221

PETTED micro systems

is located across from the SURFIN' TURF skate board park.

Highway 1-894 & Hwy 36 4265 W. Loomis Rd.

Milwaukee, Wisconsin

VOICE (414) 282-4181 * PBBS (414) 282-811 8

VISA'

TCB687

10041,101

masiei charge

IN Michigan Dial PBBS#1 f313) 484-0732

-/;■ Vendors Display Your Products With Us.

ITS COVERS .

A BEAUTIFUL

COMPLEMENT

TO ANY DECOR!

• Attractive, Durable, Leather-Grained Vinyl

• Double Stitching for Extra Strength

• Corded Seams Assure Perfect Fit

• Colors - Gold, Chestnut Brown, Olive Green

or Black

PET/CBM - S18.95

Apple II - S12.95

Apple Disk - $8.95

OTHER COMPUTER

COVERS AVAILABLE.

WRITE FOR DETAILS

NEW-CURSOR for pet 2001 old rom

INSTANT PUSHBUTTON CURSOR RETRIEVAL

Reviewed in Issue » 1 of COMPUTE

Restart without touching power

Machine language programs in second cassette buKei not lost.

Simple, illustrated instructions

Installed in minutes - no soldering

Improved mounting — no sticky tape

LJNCRASHER for PET/CBM 2001 - New ROM — $14.95

INTERNATIONAL TECHNICAL SYSTEMS, INC.

Box 264 Woodbridge. Virginia 22194

Phone Orders {804) 262-9709

SHIPPING AND HANDLING ADD SI 00

108 

PEr 
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LAS VEGAS CASINO SERIES : 
These lour programs were developed both as a tutorial lor Ihose planning 10 visit 
a Casino and wanting to learn to play correctly. and as a means lor Ihe serious 
gambler to develop and thoroughly test a gambli ng 'system ' under actual Casino 
conditions. All belling odds and options available in Ihe Casino of the MGM Grand 
Hotel in Las Vegas have been incorporated inlo Ihese programs. Full screen 
graphics have been used to show the cards being dealt, the Roulette Wheel 
spinning, and the Dice being thrown in order to increase realism and heighten 
entoyment. 

1. CASINO BLACKJACK: 
For 1 10 5 players plus lhe dealer. Keeps track 01 winnings or losses lor each 
player plus number 01 hands won, 10sl, and lied and Ihe number of limes 
Ihe dealer and each player has busted . Play with t.2. or 4 decks. Change 
decks or reshuffle at any time . Splil pairs, Double Down, or place an 
Insurance bet. Full Casino rules and many olher options ............. S 7.95 

2. CASINO ROULETTE: 
Bet on one number, two numbers , odd. even, black , etc . Watch the numbers 
come up as the wheel SpinS , ...... . . $ 7.95 

3. CASINO BACCARAT: 
James Bond's favorite game. Two games in one . Casino slyle and Blackjack 
style. Includes special features to help in de'/eloping a winning 'system' . 

..... .. 5 7.95 
4. CASINO CRAPS: 

Bel the Dice to Pass or Fall Off. Bet the Hardway or Press with Double Odds. 
Ten ways to bet . . .............. 5 7,95 

5. CASINO PACKAGE: 
All four Casino Programs above . ... ....... S24 .95 

STRATEGIC GAMES : 
6. BACKGAMMON : 

Play Backgammon against your PEl . Excellent graphics and aoubling option 
make for a last and exciting game . .5 9.95 

7. SPACE INVAOERS: (with sound) 
Wrinen by COMMODORE·JAPAN. Performs exactly like the popular video 
arcade version being played all over Ihe country . Machine language 
graphics and sound provide hours 01 entertainment ... .......... . .. $ 9.95 

B. CHECKER S: 
Play against the PET. PET plays a good. fast game according 10 Inlernational 
Checker Rules . Excellent graphics show the board and all checkCls. Watch 
your PET move his man around the board . Clock shows elapsed time 
foreachmove . .. ......... $ 7,95 

9. aUBIC-4: 
This is three dimensional Tic·Tac·Toe played on four, 4 x 4 boards. 
PET plays a fast exciting game choosing one of three strategies for each 
game .. .. .. S 7.95 

10. GO MOKU : 
Ancient Chinese board game playea on a 9 x 9 board . Get 5 men in a row 
before your PET . A dilierent strategy for each game .. . ............. S 7,95 

11 . OTHELLO: 
English game known as Revers!. Try to capture the PET's men before he 
captures yours. Play against the PET or against your fr iends. Fast and 
fun , ..... S 7.95 

12. CRIBBAGE: 
An Excenent version of this favori te card game. All cards are shown using 
PET's excellent graphics . The PET plays a cool logical game dillicult to 
beat even lor the best players ...... . ... 5 7.95 

13. GAME PACKAGE: 
Any six of the above programs . . .. ..... $34 .95 

GUARANTEE: All programs are guaranteed to be free from errors and to load on any 
PET . Any defective fapes will be replaced tree of charge. 

Order From: eMS SOFTWARE, 51 15 Menefee Drive, Oallas, TX 75277 
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'" BUSINESS '" EXPERIMENTAL '" EDUCATIONA L 
'" TELECOMPUTING '" PERSONAL '" RENTALS 

~icro s~st~ms b~ 

PE"ED 
hardware with a soft touch 

SPECIALIZING IN 

Commodore Business Machines 

PROOUCTS BY 
CmC, NOVATION, TNW CORP., BIZCOMP, MICRO, CENTURY 
RESEARCH, TAB, POWR PROTECTR, systems, BASE 2, 
OSBORN, Eaton, SOURCE, MACTRONICS, MicroNet, Skyles, 
KILOBAUD, Or. OALEYS, INSTANT SOFTWARE, ASCRO, MICRO 
SOFTWARE SYSTEMS, COMPUTER FORUM, COMPETITATIVE 
SOFTWARE, HAYDEN, ATARI, NEECO, COMPUTE!. COMPUTE II, 
OYSAN, CREATIVE COMPUTING, LIVERMORE RESEARCH, 
ROBOTICS AGE, SYBEX, KNIGHT ENTERPRISES. 
Another Last Minure News Note: Commodore has announced that 
the three for rwo educational oHer is on again. 

Send For Our Free Catalog 
Mail Orders To: 

PETTED 
P. O. BOX 21851 

Milwaukee, Wisconsin 53221 

PETTED micro systems 
is located across from the SURFIN' TURF skate board park 
Highway /·894 & Hwy 36 4265 W. Loomis Rd. 

Milwaukee, Wisconsin 
'JOICE (414) 282-4181 't! PBBS (414) 282-8118 

TCB687 

10041,101 

IN Michigan Dial PBBS#1 (313) 484-0732 

-:r Vendors Display Your Products With Us. -tr 

I ITS I COVERS _ _ _ 

A BEAUTIFUL 
COMPLEME NT 
TO ANY DEC OR! 

• Attractive. Durable , leather-Grained Vinyl 
• Double Stitching lor htra Strength 
• Corded Selms Assure Perfec t Fit 
• Colors - Gold. Ch estnut Bro wn, Olive Green 

or Black 

PET/CBM - 518.95 
Apple II - 512.95 
Apple Disk - 58.95 

OTHER COMPUTER 
COVERS A VAILABLE, 
WRITE FOR DETAILS 

NEW-CURSOR FOR PET 1001 OLO ROM 

INSTANT PUSHBUTTON CURSOR RETRIEVAL 

• Reviewed in Issue ~ I of COMPUTE 
• RUlIt1 without touchillg power 

• Machilll 1'lIgUlgl programs in second CISsell, bulle, not 10s1. 

• Simple, illustratld ill s tructions 

• IlIstl ll.d ill minutes - 110 s oldering 

• Improved moullting - no sticky tapt 

INTERNATIONAL TECHNICAL SYSTE MS. INC . 
BOll 264 Woodbridge, Virginia 22194 

Phone Orders (804) 262·9709 

SH IPPING AND HANDLING ADD S1 00 
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OPY U)ITHour ALjuARD

Evfm IF You're wot a photography
Buff, you <j\h make copies of the

CHEAPLY ^ EASILY WFTH A CAMERA ,A«» »T<5

AS IMPRACTICAL AS IT SEEMS AT FIRST , Jt COST5

ABOUT A BUCK TO GET A 24- oR 3£-E*PoSURE Roll

OF NEGATIVE* DEVGLOPEP, (LOoK FOR A PLACE U)1TH

W6W-DAY SCRVtCt), flroD YOU CAO READ f6M ViA A

SLIDE PROJECTORfiFYoO HAVE OM£},OR A HAwj>

VIEWER ^AOoTHER 3UCk). It's CONVENIENT 1b rtOOMT

THE WEftATIVES IfJ 2»2. SUDE MOUWTS (AVAILH8LE AT A«Y

photo store^. What you sees is what You aers-, a

SREAT ADVANTAGE OVER MOST PRINTERS, WHICH

HAf)OL€ THE GRAPHICS $ CURSOR coUTROLS WELL-

AT

.MOST AUY CAMERA CAW SE MADE TO

WORK, &LTT A 35«n 5|N(5LE - LEWS-

Re flex (slr) makes thin&s vastly

EASIER. Q too. 2. CloSEuP LENS WILL

SET YoU CLOSE ENOUGH TO FILL THE

FILM ARfA UtTH THE SCREEU

FoR. simple cameras ^

EXPERmEJOT WITH A PIECE Of

PAPER TAPEP "R) THE OPEN CAMERA

8AC< TO fitTTHE RIGHT DlSTftjoCE ^

FOCUS.

' SET THE SCREEM BKlfiHTAJCSS COWTROC AS DI/\ AS

AXI*OW SHftWrtESS), flwD USE A SLOvJ SMUTTffc

SPEED ro AVOID RASTER SY«CH PftoBUMS. If YOUR CftnEW*

HAS AM INTtRMAL UCHT METER , IT vJlLL OVCREXPoSE, Si»C£

THE METER TRIES FbR AM flvERA&E DC^Sm, oRSoi,/!^

HOST SCREEN I/HAGES flRE 95+i BLAcK. Usi^ PuOS"X

F1L* (A.S.A. |25), TRY OME SECOND ftT f/ || ; USE A

CABLE RELEASE. If THE CHARACTERS TUftO OUT DENSE ^

POZZY, THEY'RE CVERE^PoSEP; flOjUST ACCoRp(M«LY. 1o USE

flW If^TERNAL METER, RUN THIS PRO&RAn(*V FAVORITE Of

I POKE 3Z7feS-HOOo#RND(|}(2S4*RKM»(l):6oT&

SCRgEfO u»LL FILL To 5D%BRI4KTMESS;-ffiKE YOUR REAOIWS,

USt THIS EXPOSURE foR ALL FUTURE SHOTS-

®WCE YoyVE OoT you*
WORKED OUT, MAKE A fKAMt flj" pLY-

WOOO IS F/WE), WHICH SltPS ON $

OfF EASILY. If %" IS fbo SLOPPY,

GLUE CAROSOARP i/oR FELT 3HIHS

TO THE ftRMS WH\Crt <&D SETuJCEW

THE TV i COMPUTER CflBiwETS. IhE

SPACER 6LOCK HEI6HT vi\\JL PEPEWD

Ort YOUR CAMERA, B^T SHOULO PtfT

TME LEWS ABooT 3^" ABovE THE

CAMERA SUPPORT ARM.

iUM EARLIER COLUhM ABOUT THE

LIME GENERATED 5<>ME MAIL ABOUT

MAKING MUSIC OlO THE PET. SeMP

A 5A5E. TO THE ADPRESS BELOu? ft)R

A LISTJN6 OF THE MEIL

Jin ButterField program

KEYS«»ARD OVERL/Tf WHICH WILL

Turn PET imto an fLEcTRoMK:

OR^AW WITH REC0Rp/pLAY6ACK

CAPABILITY.

RoY
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nGARO @OPY '" ITliOUT II PRINTER ... 

EVfN IF YOU'RIO: AX>T A PIIO'T"OGoRAPHY 

BUFF, YoU Ulr-l MAKr COPIES OF THE SC.~E.E" 

C HfAPLY ~ EASILY WITIt A CAMERA, AOl~ IT's NOT 

lIS IMP!tAeTIc.AL AS IT" Sf[ 1"15 AT FIR'>T. h COSTS 
ASOUT A euc,," 'fI' CoEr II 2+ cit :U-E)tPoSIJRE RoL.L. 

OF NEGATIV~ OEVELOptP, (lOOK. Folt Po PLACE ),JITH 

NEICf-I)AY SEeVIC[), AIIlD 'fOLl CA~ RfAl) 'EM VIA A 

SLIDE PIlOJECTOIl(IF 'foil HAvE OOlE) lOR A /tANO 

"'IEwE~ (A~ER BUCJC.). Irs Ci>NIIENIENT'IlI /1011111" 

'OlE IIlftoI'TIVE!> 11'1 loZ. SLIDE MO\.lt-n'S (AVAILII8LE AT ~y 

f't\OTO $T'ORE). WHIIT YOU SEES IS IoIHIIT' "/'0\.1 G£TSj II 
GREAT AOIIA~AISE O'IfR. Mosr Pltlfl1f'EltS, WHICH DON'T 

HAIolOlE 'OlE GoItAPI·IIC:S i CUIl501l ~LS hlELL· 
. Clr AT Al.L!). 

M£T~L rum: 
~ 11M T1lI (to .. 
SCUw tutU: 

[;lIPOSIlRf- SET "fHE SCII.£~Ol BRICHTAI(SS COOITIIOl AS 011'\ AS 
POSSI81~(foR MAi(I_ SIIAItPIIlE$S), AI)O uSE A SUlIJ SI!U1T"fR 

Sl'EED 1"0 AvoIO RAS1'ER S",,,CH P!ZoSLEMS. If YOUR e"",eltA 

HAS AIIl I~RNAl L\C;HT METER, IT ~IlL OV(eJ;XPoSE. SINCE 

THE ME'T'ER f"RIES foR AN AVHA'E O£~m, Olt SO"', A/IlD 

1'1OST SCltEEIll IAA'fS ARE '1~~ BLAcK. USING. Pws-)\ 
FILM (A.S.A. 125), 'T'R'f ONE SECOND AT f/,,; USE A 

CABLE RELE~. IF' THE CIIARACTUS ~ OVl" DENse ~ 
FUZZY, THEy'RE Oo'ERf)<PoSED; ADJUST ACCoRl>llIllOlY.1O lISE 

AN INTERNAL MUER, RUN THIS PROCOItM(/1'1 F'I\'/ORITt OtJE'~lflE~) ; 
I PoKE 3t768.IOOO"'R~D(I), t5'4' RO-» (I) , Go 11> I 

1"IIE SCREEN wiLL fl II 'It> SOr. 6RIQrnoJESS; 11\1(£ YOUR ItEADIIIlG., 

1\1011> USt '0115 E}lf'OSORE fOR ALL FIiTlJ RE SI\OTS. 

~MOSI All'( (AHEM. (At.! BE MADE TO 

\.lORI(, IWT A 35 ... ", 5INCOLE· L£NS­

I{E FLE,c (SI.1l.) MAM.ES T1HN~ VASTLY 

EASIER. A~. 2. CLoseUp l.ENS WILL 

GET YOU CLoSE (f')oUGI4 'It> FILL ~E 

FILM AREA WITII 'f'IoIE $CRUll II'IA'-E. 

Folt SIMP~E CA MUllS ~ PoLAItoI D, 

EICPEItIM(NT WITH II PIECE of 'TAACING 

PAP£R TAPEP 'Tb THE OPEN CAMEItA 

I5ACJ(. 'Tt> IOEf" THE RI "liT DISTlINCE ~ 

@IIlCE YoUV£ GoT '(O~ DI rt£NSIOl.lS 

wot.I(ED OVT, MAKE A ~AHE (~ .. PLY-

101000 IS I=INE), IoIIiICH SLIPS ON t 
oFF EASIL'i'. IF ~f IS 0(00 SLOPP'(, 

GLUE CARDBoARD YOf/. ~LT 3HIMS 

.,.0 ilIE ARr'IS 1oI1\\C1\ Go 8ET),JE EI\J 

TIlE -rv ~ COMP\l1"ER cA61~e'TS . /ill; 
SPACER 81.oCK IIE161\1' ),JILL DEPEND 

o~ "(ouR CAMERA, 6UT 5HOI.ILO PUT' 
'1lIE LENS A60UT' '3i:" ABovE "fHE 
CAMERA SOl'l'01tT ARM. 

(jj1>J EAlllER COLUII!l AaOVT THE CI3! 
LIOlE IiEIlERATEO SOME MAil A80UT 

MAt<.ING MUSIC 0'" 1llE P£f. Sel.lp 

II SASE. 'It> lHE ADDRESS 8£lOl.l foil 

A LISTING. oF' ,-H£ ~EIL HARRIS­

JIM I3I1TTERf'IELI) PROcORAI'I AND 

)(.fY6C>ARD OVEIUA'( I-)IIICII WILL 

"fUR" PET II.lW Alii ELECTRONIC 

ORGoA., ",ITH REcoR.D / PLA'18ACIC. 
CAPA&ILIf"'(. 



FLOPPY DISK FOR PET, KIM.SYM,AIM

- S1OO EXPANSION

tm PE*DISK SYSTEM Iron cgrs M<crt>i«*i p™.a*i twin

EXPANSION dm(l ll> in ant1 The FLOPPY DISK provides -hi PET computer m:h i

,ntorm»i.on Tried of willing lor your CH9Ut) The oplioiuf SIM EXPANSION chii

boi To Ihe PEi Tlit tiiTenn** ind drve-w Dto-JucT ollfngi ot the STOO boi include

SflfCliic Inuha, Arnica I/O, Voice Gfntmori inu e>en Voice Input Cudi

ipicd floppy disk jna »r. sioa

to miUMly liud jr.li^r rjrojruni ana

the pootr ind utiulihlv o! I hi S100

«ADD I/O,VOICE,MEMORY

■LOAD,SAVE INSTANTLY

"PLUG-IN HOOK UP

UP TO FOUR OISK ORIVES

rx- PET3ISK SYSTEM Dlfntn

e«pinnon C4[i*tiilny m j vinqlc pick*o; The FLOPPY

IRjd.o Shjtkl Tht SlOO EXPANSIOM u«s The most

E.p^Lon - Th< PETJISK SYSTEM

idely supported I computer bui in Ihr rnduilry Sl.mdird Ec

The KM1 Soliwifr H furnnhid with eatn iwcfcagt aid is available wilh the EX510Q I

SAVE. HUN. jnij UPDATE Mti on thr t\ni In *W.lion. Rev 2 sollware will allow It

COfTIPLETE SVSTEIVIS

PACKAGE 1

nd. Tim toltni'F jlluwi lh< u«r to LOAD.

IHI to OPEN CLOSE. INPUT, irul PRINT a

PACKAGE S

EUSIDO DISK CONTROLLER

MINIFLOPPY DISK DRIVE

CABINET & DISK POWEFI SUPPLY

EH5100 COMBINATION DISK,S!00 BOA

MINIFLOPPY DISK DRIVE

CABINET & SIM/DISK POWE H SUPPLY

i SLOT S100 CHASSIS

EXS1OO BOARD
Jll-nl.!fil 11 in SI00 AOiptO'

JnraUM 11 in D.!« Contr(.Mr

Combnidon OnkJSlOO Boird

$799.95

5895.00

1199 95

1299 95

SMB.95

MICROTECH

P.C3. BOX 36B

Southampton, Pa. 1B9GG

-Q2B4

"PEI I] o irademari; of Cmmadore.

PET

RABBIT

Load, Save, Verify, Execute

8 K in 38 seconds versus

PETs 2 Minute 45 seconds,

plus more!

High-speed Cassette Routines work with 8K, 16K, or 32K

new ROM PETs which have the new Commodore cassette

deck (like the external version which sells for $95.00).
Note: If you have a new ROM PET with the old style
lift-top deck, everything but the high-speed cassette

routines will work.

— Auto repeat of any key held down, toggle character

set.

— RAM Memory Test, convert it's to hex and decimal.

12 Rabbit Commands

Note: Rabbit is 2K of machine code at $1800 for 8K PETS,
$3000 or $3800 for 16K PETS, or $7000 or $7800 for 32K
PETS. (Specify one of the 5 versions.)

Cassette and Manual - $29.95 (Add $5.00 for foreign)

Eastern House Software

3239 Linda Dr. Winston-Salem, N. C. 27106

QDS

QUICK & DIRTY MACHINE LANGUAGE SORT

FOR PETtm BASIC PROGRAMS

Given one or more arrays A$(I), B$(I), C(I), etc. ,

QDS extracts keys of specified length, sorts at

machine language speed { 30 limes BASIC ) and

generates an array of the indices of the chosen

array in order. For example, given the arrays:

A$(0) = "B"

A$<1) = "C"

A$<2) = "A"

Sort on A$ generates

JO) = 2

J(2) = 0

J{3) = 1

B(0) = 12

B(l) = 10

B(2) = 15

Sort on B generates

J(D = 1

J(2) = 0

J(3) = 2

Not elegant Just -FAST -AVAILABLE -USEABLE

Locates in upper memory below DOS 4. 0. With

Demo and instructions: For new ROMs only.

32K PETs QDS7C00 $6.95

8K QDS1C00 $7.95

16K QDS3C00 $8.95

On disc for 2040 -add $3.00 CA orders -add 6%

G E Enterprises

1417 11th St. Manhattan Beach, CA 90266

FLOPPV DISK FOR PET. K IM.SVM. AIM 
- S100 EXPANSION .. , _ \~ 

~ 
Tho P E 'CIBK SYSTEM hom CGRS M.ero,"" 1>''''' ...... oo,n ,~"'" 'flOOd f~oPPV DISK _ on 5100 
EXPAN SION <110 .. " 011 In ono' n .. FlOWV DISK 1>" .... 01 .. "... PEt __ , ... With 1T~.n.!o ... "..,,'V '11«1 ond _ * P'''9' ...., •• ncI I ij2l~lOISK! I ""0" ......... , 1 ".., 01 ... " • .., '0' , <>oJ .......... ' TM 01)100'''' SUIO EXPANSION <1'0 .. "'11"'.0 ..... _, ' nc! •• , .. " 1,,. 01 .... SIOO 

bu. 10 ,1>0 PET Tho • • !On" .. """ d ...... "'''"'''c, Oltll""l' 0" ' ht 5100 1>.1, Inc' " 110 "" """Y. 110. To"~ I~I .. I_ c:..d\ 18 .... 
Soloc"", In, • .t""". """'" 1/0. Yoo« c;.,,..'.,on."" ..... ........ Inpu , C . .. " 

Tho P E 'CIBK SYSTEM olt .... ..... ~'oM_ lo \t>opo_ot .A _"'II''''''( l I' olt." ........... . 

- AOO 1/0, VOICE, MEMORY 
•• _ .. _ ,,, . ... . ""'fJo~. n .. f lOPPY 0 151( v .. , _ 18M 3HO ' .. .... '.0 ... _ , . ...... ""',1>0/., . .. ,Ih .,_ ' ....... . 
CII"" ... Sh""~ I . , '" SHlO EXPANSION " ... ".. ..., .. " "'" ~_" ... ""..-""om""',, bU. In "" """'''fV 51~d, [ ......... 1<.01 E. _ _ Tho P E "DIBK SYS TEM 

-LOAO,SAVE INSTANTLY 
-PLUG-IN HOOK UP 
-UP TO FOUR O ISK ORIVES 

'PeT i, .. trode"",", of Commodore. 

PET 
RABBIT 

Load. Save, Verify. Execute 
8 K in 38 seconds versus 

PETs 2 Minute 45 seconds, 
plus more! 

High-speed Cassette Routines work with BK. 16K. or 32K 
Dew ROM PETs which have the new Commodore cassette 
deck (like t he external ver:;ion which sells fo r $95.00) . 
Note: If you have a new ROM PET with the old style 
lift· top deck, everything but the high-speed cassette 
routines will work. 

Auto repeat of any key held down. toggle character 
set. 
RAM Memory Test, convert II's to hex and decimal. 

12 Rabbit Commands 

Note: Rabbit is 2K of machine code at S18ll0 for 8K PETS, 
$3000 or $3800 for 16K PETS, or $7000 or $7800 for 32K 
PETS. (Specify one of the 5 versions.) 

Ca •• ette and Manual - 129.95 (Add $5.00 for foreign) 

Eastern House Software 
3239 Lind. Dr . Winston-Salem. N. C, 27106 

'1101( '-1 ' SDII· .... . .. Iu.n • ....., .. "n 00<" _~09f """ II . . .. "'0 .. .. "n ,n. EX S l OO B"", ... Tn" "'" ..... .. !owI ,n. ~ .. , 10 LOAD. 
SAVE. RU " . and UPD"'TE I., .. on 1M d ."," In odd,'_. Rh l lOh .......... II .. 1ow , .... ~,., ' 0 OPEN. Cl OSt ml'UT . _ PRINT. 
duO 1.1 .. , .... «>"' .... "." .. ,II • __ ,. d~«"Y 0' h Dm • "" ""om 

CCl~PLtTt SYSTt~S .. ... . . 
PACKAGE 1 (XSl oo DISK CDr1ll ROllER 

MINIFlOI'f'V OlSK DRIVE 
C"'B INET 110 DISK I'DYI·( R SUl'f'l V 

$799.95 

PACKAGE 2 [)I:Sloo COMBIN ... TION Ol$K /51oo BO ... RO $895.00 

PRiUS . ..... . 

MI"'flOPPV D' SK DR lV ( 
C ... IINET a. 5100/01$ K POWER 5U I'P l V 
l SLOT Sloo CHIUSIS 

BOARD 
" • ......,blod., ... SlooAd.op, ....... ty 51".115 
..... "'_., ... 0 .,. eon" ..... , ..... y S2H.1I5 
Combon.'_ O,ol./S IOO Boon! $3-'1.115 

MICROTECH 
P .O. BOX 3 6 8 
SOUTHAMPTON, P A . 1B966 

(2 15) 757.0 2 8 4 

Q D 5 
QUICK & DIRTY MAC HIN E LANGUAGE SORT 

FOR PETlm BASIC PROGRAMS 

Given one or more arrays A$ (I), B$ (I), C{I). c tc., 
QDS extracts keys o f specified leng th, s orts at 
machine langu age speed (30 limes BASIC) and 
generates an array of the indices of the chosen 
array in order. For example, gi ven the art'ays: 

A$(O) "B" 
A$ ( 1) lie" 
A$(2) ::; "A" 

B(O) ; 12 
B(l) 10 
Il(2) ; 15 

Sort on A$ generates 
J(l) 2 

Sort o n B ge ne rates 
J( 1) ; 1 

J(2) 0 J(2) ; 0 
J(3) ; J(3) ; 2 

Not elegant Just - FAST -AVAILA BLE - USEAIl LE 

L ocates in upper memo ry below DOS 4. O. With 
De mo and inst ruction s: F o r new ROMs o nly. 

32K PETs QDS7COO 
BK QDSICOO 

16K QDS3COO 
On disc [or 2040 - add $3.00 

$6.9 5 
$ 7. 9 5 
$8.9 5 
CA orde rs - ndd 6'7, 

G E Enterprises 
1417 11th St. Manhattan Beach . CA 90266 
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CHEEP PRINT Hard Copy For Soft Cos!
C A McCarthy

1359 W Idaho Ave

St Paul. MN 55108

CHEEP PRINT SOFTWARE

Cheep Print for PET is written mostly in

BASIC; a little bit of machine code is used to

insure accuracy in timing the output signals. I have

chosen to put the machine code in the second cassette

buffer, but the code is completely relocatable and may,

for instance, be placed in high memory if you change

the top-of-memory pointer and command CLR before

trying to run the program (neglecting CLR causes

strings to overwrite the machine code; you can guess

how I found this out.)

The BASIC part of Cheep Print is designed to

live at the beginning of some other program, which

I will refer to as the host program, and serves both

to list the host program while it is under development

and as data output software after the program has been

completed. The host program is assumed to have

line numbers of 100 and up. I have tried to structure

Cheep Print so that it contains subroutines that can be

called by the host program. If you look over the

listing of Cheep Print, which was produced by Cheep

Print itself-- the comments were added afterwards

for documentation -- you will see that most of the

program is taken up with formatting the output for

the printer, and with the details of listing a program.

To use Cheep Print, start by making a master

copy of the program that contains all the options that

you might ever need; this copy should be saved for

future use. Then make a sub-master that has the

various parameters and options for the printer that

you will be using most. You can simply load the

master and delete those options that aren't needed,

incidentally gaining more space for the host program.

You will probably want to use Cheep Print to list

itself a few times, just to make sure that the for

matting is satisfactory, and to gain familiarity with

the sequence of operations required. When you are

about to start developing a new program, enter the

sub-master copy of Cheep Print and then key in the

host program. As you save your host program,

Cheep Print will come along with it. Line 1 of

Cheep print is a GOTO to the entry point of your

host program, so that a simple RUN command will

execute the host program. If you want a listing of

any part of the program, simply command RUN 10;

you will be prompted to check that your cassette

recorder is properly set up — cables connected and

running in record mode ~ and then you will be

asked which lines you want listed. The options are

the same as for the screen listing on PET: hit

RETURN only, and get everything; enter A-B (a

hyphen must be used as a separator here) and you get

lines A through B inclusive; A- gives everything from

A onwards, B- gives everything up through B; and A

alone, with no hyphen, lists the single line A. As the

program listing proceeds, the line that is currently

being processed for the Cheep Print output is listed

at the top of the screen. When the message "BREAK

IN 80" appears, the listing is done and you can turn

off the recorder.

One of the Cheep Print listing options is to put

each statement on its own private print line, thus

leaving much welcome space for comments. I have

used this style for the listing of Cheep Print; I hope

that the comments on this listing suffice to explain

what is going on, and how to structure the various

options for your specific needs. There is, however,

one point that must be emphasized. The LIST instruc

tion of line 2 needs to have precisely five characters as

argument. The first time that you enter Cheep Print

from the keyboard, key in something like 2 LIST-

LINES or 2 LIST12345. This is important because

eventually line numbers are going to be POKED here

by the commands of line 19; we need to leave

enough room for the longest possible line numbers of

five digits.

The other principal subroutines of Cheep Print,

which the host program may find useful, are:

3-4 contains identification information such as the

name of the program, date, revision, etc.; I have

found this useful also when SAVEing or VERIFYing

a program with PET's internal cassette recorder. The

command LIST 3 puts this data on the screen, then

I type the word "SAVE" and two spaces over the line

number and S$-; hit RETURN, and the program gets

saved with a title, without the fuss of entering

the title by hand.

7 outputs the string P$, and 8 outputs the single

character which has ASCII code P.

39 effects a carriage return and linefeed, and

updates the variables PX and PY which give the

current print position at the printer.

40-41 checks whether it's time for the printer to

go to the next page, and if so, it executes 42-44.

42 linefeeds to the end of the current page,

43 is an option, useful for continuous roll paper;

if the initial "RETURN" is deleted, a line of hyphens

is printed at regular intervals, so your paper can be

cut neatly into single sheets of uniform size. With

fan-fold paper, line 43 may be ignored.

44 linefeeds to the top margin of where you

want to start printing on the paper.

45-49 format the string S$ for output: space from

the left edge of the paper to the left margin, print S$

if it fits on the current line; if it doesn't fit, output as

much as does fit, and then repeat the process with

the portion of S$ that's left over.

70 is a general purpose start-up routine. It calls
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CHEEP PRINT Hard Copy For Soft 
C A McCorlhy 

Cost 1359 W Idaho Ave 
SI Poul. MN 55108 

CHEEP PRINT SOFTWARE 

Cheep Print for PET is written mostly in 
BASIC; a little bit of machine code is used to 
insure accuracy in timing the output signals. I have 
chosen to put the machine code in the second cassette 
buffer, but the code is completely relocatable and may , 
for instance, be placed in high memory if you change 
the top-of-memory pointer and command CLR before 
trying to run the program (neglecting CLR causes 
strings to overwrite the machine code; you can guess 
how I found thi s out.) 

The BASIC part of Cheep Print is designed to 
live at the beginning of some other program, which 
[ will refer to as the host program, and serves both 
to list the host program while it is under development 
and as data output software after the program has been 
completed. The host program is assumed to have 
line numbers of 100 and up. I have tried to structure 
Cheep Print so that it contains subroutines that can be 
called by the host program . If you look over the 
listing of Cheep Print , which was produced by Cheep 
Print itself -- the comments were added afterwards 
for documentation -- you will see that most of the 
program is taken up with formatting the output for 
the printer, and with the details of listing a program. 

To use Cheep Print, start by making a master 
copy of the program that contains all the options that 
you might ever need ; this copy should be saved for 
future use. Then make a sub-master that has the 
various parameters and options for the printer that 
you will be using most. You can simply load the 
master and delete those options that aren't needed, 
incidentally gaining more space for the host program. 
You will probably want to use C heep Print to list 
itself a few times, just to make sure that the for­
matting is satisfactory, and to gain familiarity with 
the sequence of operations required. When you are 
about to start developing a new program, enter the 
sub-master copy of Cheep Print and then key in the 
host program. As you save your host program, 
Cheep Print will come along with it. Line 1 of 
Cheep print is a GOTO to the entry point of your 
host program, so that a simple RUN command will 
execute the host program. If you want a listing of 
any part of the progra m , simply command RUN 10; 
you will be prompted to check that your cassette 
recorder is properly set up -- cables connected and 
running in record mode -- and then you will be 
asked which lines you want listed. The options are 
the same as for the screen li sting on PET: hit 
RETU RN onl y, and ge t everythin g; enter A- B (a 
hyphen must be used as a separator here) and you get 
lines A through B inclusive; A- gives everything from 

A onwards, B- gives everything up through B; and A 
alone , with no hyphen, lists the single line A. As the 
program listing proceeds, the line that is currently 
being processed for the Cheep Print output is listed 
at the top of the screen. When the message "BREAK 
IN 80" appears, the listing is done and you can turn 
off the recorder. 

One of the Cheep Print list ing options is to put 
each statement on its own private print line, thus 
leaving much welcome space for comments. I have 
used this style for the list ing of Cheep Print; I hope 
that the comments on this listing suffice to explain 
what is going on , and how to structure the various 
options for your specific needs. There is, however, 
one point that must be emphasized . The LIST instruc­
tion of line 2 needs to have precisely five characters as 
argument. The first time that you enter Cheep Print 
from the keyboa rd, key in something like 2 LIST­
LINES or 2 LIST12345. This is important because 
eventually line numbers are going to be POKED here 
by the commands of line 19; we need to leave 
enough room for the longest possible line numbers of 
five digits. 

The other principal subroutines of Cheep Print , 
which the host program may find useful, are: 

3-4 contains identification information such as the 
name of the program, date, revision , etc.; I have 
found this useful also when SA VEing or VERIFYing 
a program with PET's internal cassette recorder. The 
command LIST 3 puts this data on the screen, then 
I type the word " SAVE" and two spaces over the line 
number and S$-; hit RETURN, and the program gets 
saved with a title, without the fu ss of entering 
the title by hand. 

7 outputs the string PS, and 8 outputs the single 
character which has ASCII code P. 

39 effects a carriage return and linefeed, and 
updates the variables PX and PY which give the 
current print position at the printer. 

40-41 checks whether it' s time for the printer to 
go to the next page , and if so , it executes 42-44. 

42 linefeeds to the end of the current page, 
43 is an opt ion, useful for cont inuous roll paper; 

if the initial "RETURN" is deleted, a line of hyphens 
is printed at regular intervals, so your paper can be 
cut neatly into single sheets of uniform size . With 
fan-fold paper, line 43 may be ignored . 

44 linefeeds to the top m argin of where you 
want to start printing on the paper. 

45-49 format the string S$ for output: space from 
the left edge of the paper to the left margin , print SS 
if it fits on the current line; if it doesn't fit, output as 
much as does fit , a nd then repeat the process with 
the portion of SS that's left over. 

70 is a general purpose start-up routine. It calls 
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50 to start outputting MARKS, pokes the lower case

mode for PET screen output, and then calls 52

for the prompt to check that your cassette is running

and 54 to initialize variables and the details of

paper size and format that you wish to use.

71 simply outputs the current S$, then carriage

returns and, if required, linefeeds to the next page.

80 cleans up: linefeed to a blank page so that

garbage created by turning off the audio doesn't

spoil the beautiful page that Cheep Print has just

produced, then ding the bell on the printer to announce

that it's done, followed by a wait loop for a little

trailer on the tape. Then the shift register at 59467

is reset so that the PET tape read and write will

operate properly and the graphics mode for screen

output is restored.

98 converts the hex string Q(uery)$ into the

equivalent number A(nswcr).

99 loads (hex machine) C(ode)$ into memory

locations beginning at MA.

Lines 5 and 6 serve only as an index to the

program lines that structure Cheep Print for the

printer you use. I have included the most common

options in the listing.

Line 23: with the REM, we list the program

with extra space for comments. Delete the REM, and

the program is listed single spaced, with the print

output strung across the whole page. This is useful

during development; not only does it execute more

quickly, but it is an advantage to have as much as

possible of the program in view at once, provided

that the details of what is supposed to happen are

fresh in your mind.

Lines 50 and 63-66 are involved in setting the

baud rate and whether originate or answer mode. In

line 50, only the mode needs to be determined, and the

two possible choices are snuck in following the REM.

Lines 63-66 contain that portion of the machine code

which depends upon the baud rate and the mode.

The four options given are receive and originate

mode at 110 and 300 baud (10 and 30 characters

per second), and which one you use is determined

by which of the initial REM's isn't there. Table 2

gives the details of getting output at different

frequencies and baud rates. The timing parameters

MF and SF determine the mark frequency and the

space frequency appropriately for you to be in

originate or answer mode; the decimal equivalent of

MF also needs to be reflected in the initialization at

line 50. Usually you will want to be in answer

mode when talking to a terminal and in originate

mode when talking to a mainframe. The baud rate is

determined by the timing loop parameters XR and

YR, and the duration of the stop bits by SB. I did

some experimenting with these parameters and found

that the baud rate could be off by 7 or 8 percent

and the mark and space frequencies off by 4 percent

and still get solid copy; SB only needs to be

sufficiently long. The output can be structured in

any way you wish, of course; for instance, you

could generate tapes to Kansas City standards if you

wish. The most important thing is that your cassette

recorder should run at the same speed at home as

it does at your printer, but it doesn't matter what

the speed is. If you are forced to use battery

operation at your printer, then you should use

battery operation at home or else experiment with

the timing parameters to compensate for the speed

difference that many recorders exhibit between battery

and AC line operation.

Lines 85-86 contain the formatting data for the

two styles of listing, and lines 87-88 contain two

types of carriage return- line feed sequences. These

are implemented by LISTing 85-88 on the screen,

deleting the line number and REM from the data

you wish to use, and then hitting RETURN;

the PET screen editor picks up the line number

55 or 56 that remains and inserts these statements

into the program. Lines 85-88 remain unchanged for

future use. The carriage return-line feed sequence

that you need will depend on the printer you use. I've

used a DECwriter and a thermal printer in which

carriage return (Control-M) does not also give a

line feed (Control-J), and a Selectric which includes

the line feed with the carriage return whether you

like it or not. Further, the DECwriter requires no

nulls to waste time while the print head returns to

the left side of the paper, the thermal printer some

times requires as many as four nulls, and the Selectric

wants a goodly number of nulls. The Anderson-

Jackson Selectric has an 800 character buffer to

deal with transmission faster than the print mechanism

can keep up with, and the nulls plus the program

execution time seem to be enough to keep the buffer

from overflowing. If you have a Selectric, one solution

is to make every other character a null, which is

included in the REM of line 8; if you use these

nulls, declarations of P will have to go inside the

FOR-NEXT loops of lines 44, 47, 53, 22, and 17. I

doubt that the line 8 nulls are a good solution for

a Selectric, because there is a mechanical clutch

that continually engages and disengages, and probably

wears more than it needs to. This clutch is also the

reason that the listing output is generated line by

line, rather than simply printing individual charac

ters when ready;

As an example of using Cheep Print to serve a

host program, I wrote a quick 6502 disassembler in

Basic so that Cheep Print could list its own machine

code for commenting. The disassembler isn't included

here because there's nothing particularly exciting or

instructive about it. The disassembly shows that the

machine code is only a simple software timing loop,

performed with interrupts inhibited (this is impor

tant!) so that the timing doesn't get messed up. The

machine code outputs the start bit, and then the

contents of memory location 1023/03FF low order bit

first. All the printers I know ignore the highest
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50 to start outputting MARKS , pokes the lower case 
mode for PET screen output , and then calls 52 
for the prompt to check that your cassette is running 
and 54 to initialize variables and the details of 
paper size and format that you wish to use . 

71 simply outputs the current S$, then carriage 
returns and, if required, linefeeds to the next page. 

80 cleans up: linefeed to a blank page so that 
garbage created by turning off the audio doesn't 
spoil the beautiful page that Cheep Print has just 
produced, then ding the bell on the printer to announce 
that it's done, followed by a wait loop for a little 
trailer on the tape. Then the shift register at 59467 
is reset so that the PET tape read and write will 
operate properly and the graphics mode for screen 
output is restored. 

98 converts the hex string Q(uery)$ into the 
equivalent number A(nswer). 

99 loads (hex machine) C(ode)$ into memory 
locations beginning at MA. 

Lines 5 and 6 serve only as an index to the 
program lines that structure Cheep Print for the 
printer you use. I have included the most common 
options in the listing. 

Line 23 : with the REM, we list the program 
with extra space for comments . Delete the REM , and 
the program is listed single spaced, with the print 
output strung across the whole page. This is useful 
during development; not only does it execute more 
quickly , but it is an advantage to have as much as 
possible of the program in view at once, provided 
that the details of what is supposed to happen are 
fresh in your mind . 

Lines 50 and 63-66 are involved in setting the 
baud rate and whether originate or answer mode. In 
line 50, only the mode needs to be determined, and the 
two possible choices are snuck in following the REM . 
Lines 63-66 contain that portion of the machine code 
which depends upon the baud rate and the mode. 
The four options given are receive and originate 
mode at 110 and 300 baud (10 and 30 characters 
per second), and which one you use is determined 
by which of the initial REM's isn't there. T able 2 
gives the details of getting output at different 
frequencies and baud rates. The timing parameters 
MF and SF determine the mark frequency and the 
space frequency appropriately for you to be in 
originate or answer mode; the decimal equivalent of 
MF also needs to be refle cted in the initialization at 
line 50. Usually you will want to be in answer 
mode when talking to a terminal and in originate 
mode when talking to a mainframe. The baud rate is 
determined by the timing loop parameters XR and 
YR, and the duration of the stop bits by SB. I did 
some experimenting with these parameters and found 
that the baud rate could be off by 7 or 8 percent 
and the mark and space frequencies off by 4 percent 
and still get solid copy; SB only needs to be 
sufficiently long. The output can be structured in 

any way you wish, of course; for instan ce, you 
could generate tapes to Ka nsas City standards if you 
wish. The most important thing is that your cassette 
recorder should run at the same speed at home as 
it does at your printer, but it doesn't matter what 
the speed is. If you are forced to use battery 
operation at your printer , then you should use 
battery operation at home or else experiment with 
the timing parameters to compensate for the speed 
difference that many recorders exhibit between battery 
and AC line operation . 

Lines 85-86 contain the formattin g data for the 
two styles of listing, and lines 87-88 contain two 
types of carriage return- line feed sequences. These 
are implemented by LISTing 85-88 on the screen , 
deleting the line number and REM from the data 
you wish to usc , and then hitting RETURN; 
the PET screen editor picks up the line number 
55 or 56 that remains and inserts these statements 
into the program . Lines 85-88 remain un changed for 
future use. The carriage return-line feed sequence 
that you need will depend on the printer you use. I 've 
used a DECwriter and a thermal printer in which 
carriage return (Control-M) does not also give a 
line feed (Control-J), and a Selectric which includes 
the line feed with the carriage return whether you 
like it or not. Further, the DEC writer requires no 
nulls to waste time while the print head returns to 
the left side of the paper, the thermal printer some­
times requires as many as four nulls , and the Selectric 
wants a goodly number of nulls. The Anderson­
Jackson Selectric has an 800 character buffer to 
deal with transmission faster than the print mechanism 
can keep up with, and the nulls plus the program 
execution time seem to be enough to keep the buffer 
from overflowing. If you have a Selectric, one solution 
is to make every other character a null , which is 
included in the REM of line 8; if you use these 
nulls , declarations of P will have to go inside the 
FOR-NEXT loops of lines 44, 47, 53 , 22, and 17 . I 
doubt that the line 8 nulls are a good solution for 
a Selectric, because there is a mechanical clutch 
that continually engages and disengages, and probably 
wears more than it needs to . This clutch is also the 
reason that the listing output is generated line by 
line , rather than simply printing individual charac­
ters when ready ; 

As an example of using Cheep Print to serve a 
host program, I wrote a quick 6502 disassembler in 
Basic so that Cheep Print could list its own machine 
code for commenting. The disassembler isn't included 
here because there's nothing particularly exc iting or 
instructive about it. The disassembly shows that the 
machine code is only a simple software timing loop, 
performed with interrupts inhibited (th is is impor­
tant!) so that the timing doesn't get messed up . The 
machine code outputs the start bit , and then the 
contents of memory location 1023/03FF low order bit 
first. All the printers I know ignore the highest 
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order data bit, so I let programming convenience

override generality, and output the highest order

bit always as a mark, followed by sufficient marks to

act as stop bits and marks until the next data come

along.

Table 2 Output parameters

A. The frequency output by the 6522 shift register is given

by the formula

Frequency = System clock frequency,

4 * (contents of T2 low + 2)

assuming that the shift register contains 01010101 or 10101010.

The PET system clock appears to be spot on 1 MHz,

and we calculate

For frequency use T2 low

2225 Hz 6E hex = 110 decimal answer mark

2025 Hz 79 hex = 121 decimal answer space

1270 Hz C3 hex = 195 decimal originate mark

1070 Hz E8 hex = 232 decimal originate space

If desired, frequencies may be halved by using 00110011

in the shift register, and divided by four by using 00001111.

Depending on the equipment used, a certain amount of

inaccuracy can be tolerated. I found no equipment that

would give errors in the following ranges:

69 to 71 instead of 6E B5 to D3 instead of C3

76 to 80 instead of 79 DA to F8 instead of E8

B. The timing loop as given by the present machine code yields

Bit time = 1284 XR + YR - 1257

clock cycles between successive loads of 6522 T2 low,

give or take one cycle due to the difference in execution

times between mark and space caused by the branch at 0347.

With the PET's one microsecond clock period, we have

XR = INT( Bit time + 1257 ) ,

1284

YR = Bit time + 1257 - 1284 XR

For baud rate one data bit time XR YR SB

110 9091 us. 08 OF ( = 15) 16 (=22)

300 3333 us. 03 93 ( = 147) 07

4% error seems to be tolerable. For 110 baud, we can

range from XR.YR =07,CO to 08,60; for 300 baud we can

range from 03,70 to 03,B8.

1 GOTO 1000

2 LIST 99

3 SS="8.03 S14: CHEEP PRINT MASTER WITH -.

-.DISASSEMBLER"

4 RETURN

5 LINE FUNCTION: 23 LIST STYLE: 43 BOLL -.

-nPAPER:50, 63-66 BAUD RATE

6 LINE FUNCTION: 55 PAGE FORMAT FROM -.

i85-86: 56 CRLF FROM 87-88

7 P=LEN(PS):IF P THEN FOR P0=1 TO P:

-.P=ASC(MID$(PS,P0,l) ) ;GOSUB8:

-.NEXT P0: RETURN

8 POKE 10 23,P:EYS(M0) :RETURN:REM POKE ->

-dB23,0:SYS{M0) :RETURN:REM FILL -.

-.NULLS

10 GOSUB 70:GOSUB 3:PRINT SS:INPUT -.

-."LIST «<";AS:GOSUB 58:GOSUB 60:

-.GOSUB 6 8

11 PY=PV-5:GOSUB41:GOSUB3:GOSUB71:

-■GOSUB39:SS="LIST "+A$:G0SU371:

-.GOSUB3 9

12 AS=" "+A5+" ":A=0:B=0:F=1:FOR J=2 TO -.

-.LEN(AS)

13 IF ASC(MID$(A$,J))=45 THEN A=VAL(LEFT

-.$(AS,J-1>) :B=VAL(MIDS(A$,J+1) ) :F=0

14 NEXT:IF F THEN A=VAL(AS):B=A

15 B=B-63999*(B=0):K-1B25:KS="GOTO21"+CH

-,R$(13)

16 N=FNK(K+2) :K=FNK(K) :IF (K=0)OR(N>B) -.

-.GOTO 80

17 IF N<A GOTO 16

TRAP

65 For PET, APPLE, SYM, OSI, etc.

Any 1 mhz 6502!

— Prevents from "hanging up" via execution

of unimpiemented opcodes! Causes your

monitor to display location of bad op code!

— Our computers have stopped crashing!

— Debugging easier!

— Easy to install — plugs into 6502's socket.

TRAP 65 is currently being used to insure that

there are no bad opcodes in programs before

submittal for ROM masks!

We are using TRAP 65 in experiments on

extending the 6502's instruction set — PHX,

PHY, INCD.

(Add $4.00 postage, $10.00 foreign)

TAJLi.it dime. /T

Eastern House Software

3239 Linda Dr. Winsttra-Salem, N. C. 27106

18 GOSUB 40:SS=RIGHTS(" "+STRS(N)F5):

-.FOR J=l TO 5

19 POKE FNK(1025)+4+J,ASC(MIDS(SS,J)):

-.NEXT:PRINT"fi"

20 FOR J=l TO LEN(KS):POKE 526+J,

-.ASC(HIDS(KS,J) } :NEXT:POKE 525,

-.LEN(KS) :GOTO 2

21 Y=32 848+LEN(STRS<N)):2=32647+4 0*(PEEK

-.(245)-(FNK{K)=0) )

22 IF PEEK(Z)=32 THEN Z=Z-1:GOTO 22

23 REM FOR J=Y TO Z:Q=PEEK(J):GOSUB 32:

-.SS =SS+AS:NEXT:GOSUB 71 :GOTO 16

24 F=1:C=0:FOR J=Y TO Z:Q=PEEK[J):

->F=(F+(Q=3 4} ) AND1:C=C-(F*Q=5 8) : NEXT

25 IF PY+OPV-PB THEN GOSUB 41

26 F=1:FOR J=Y TO Z:Q=PEEK(J):F=(F+(Q=34

i) )AND1

27 IF Q*F=58 THEN GOSUB 45:GOSUB 46:

-.GOSUB 39:SS=" :":GOTO 30

28 GOSUB 32:IF PL+LEN (£5) +LEN (AS) >= -i

-.PH-PR THEN GOSUB 45:GOSUB 46:

-.GOSUB 39:S$="

29 SS=SS+A$

30 NEXT J:GOSUB 45:GOSUB 46:GOSUB 39:

-.GOSUB 39:GOSUB 40 :GOTO 16

32 AS="":IF Q>127 THEN AS=CHRS(114}:

-.Q=Q-128

33 IF Q>63 THEN A$=A$+CHR$(115):Q=Q-64

3 4 AS=AS+CHRS(Q-64*(Q<32)):RETURN

39 PS=RS:GOSUB 7:PX=1:PY=FY+1:RETURN

40 IF PY<PV-PB THEN RETURN

41 GOSUB 42:GOSUB 43:GOTO 44

42 FOR PY=PY-PV TO 1:PS=RS:GOSUB 7:NEXT:

43 RETURN:P=45:FOR PX=PX TO PH:GOSUB 8:

-■NEXT:RETURN: REM PAGE SEPARATOR

44 FOR PY = PY TO PT: PS-RS :G0SI)B 7:NEXT:

-.PX = 1: RETURN

45 IF PX<PL THEN FOR PX=PX TO PL:P=32:

-.GOSUB 8:NEXT:RETURN

46 PQ=PH-PR-PX:IF LEN(SS) <= PQ THEN -.

-.PX=PX+LEN(SS) :PS=SS:GOTO 7

47 IF PQ=0 THEN GOSUB 39:GOSUB 45:

-iGOTO 46

48 F=PO:FOR Jl=l TO PQ:IF 32=ASC(MIDS(SS

-.,J1) ) THEN F=J1

49 S1$=HIDS(S$,F+1):SS=LEFTS(SS,F):

-.GOSUB 46:GOSUB 39 : SS=S1S:GOSUB 45:

-.GOTO 46
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order data bit , so I le t programming convenience 
override generality, and output the highest order 

COMPUTE. 

bit always as a mark , followed by sufficient marks to 
act as stop bits and marks until the next data come 
along. 

Table 2 Output parameters 
A. The frequency output by the 6522 shin register is given 
by the formula 

Frequency = System clock frequency, 
4 • (con ten ts of T2 low + 2) 

assuming that the shift register contains 01010101 or 101010 10. 

The PET sys tem clock appea rs to be spot on 1 MH z, 
and we calculate 

use T2 low For frequency 
2225 Hz 
2025 Hz 
t270 Hz 
1070 Hz 

6E hex - 110 decimal answer mark 
79 hex - 121 decimal answer space 
C3 hex R 195 decimal origi nate mark 
E8 hex '"" 232 decimal originate space 

If desi red, frequencies may be halved by using 00110011 
in the sh ift register , and divided by four by using 00001111. 

Depending on the equipment used , a certain amoun t of 
inaccuracy can be tolerated . I fo und no equ ipment that 
wou ld give errors in the following ranges: 

69 to 71 instead of 6E 8 5 to D3 instead of C3 
76 to 80 instead of 79 DA 10 F8 instead of E8 

B. The timing loop as given by the present mach ine code yictds 

Bit time = 1284 XR + YR - 1257 

clock cycles between successive loads of 6522 T 2 low, 
give or take one cycle due to the d ifference in execution 
times between mark and space caused by the branch at 0347. 
With the PET 's one microsecond dock period . we have 

XR - INT( Bit time + 1257 ) , 
1284 

YR _ Bit time + 1257 - 1284 XR 

S8 For baud rate 
11 0 
300 

one data bit time 
909 1 us. 
3333 us. 

XR 
08 
03 

YR 
OF( - 15) 
93( . 147) 

16 ( - 22) 
07 

4% error seems to be tolerab le. fo r I ill baud , we can 
range from XR, YR = 07 ,CO to 08,60; for 300 baud we can 
ra nge from 03,70 10 03,B8. 

1 GOTO Bl00 
2 LIST 99 
3 S$; "8.03 11 4: CHEEP PRINT MASTER WITH ~ 

~DISASSEMBLER~ 

4 RETURN 
5 LINE FUNCTION: 23 LIST STYLE : 43 ROLL ~ 

~PAPER:50,63- 66 BAUD RATE 
6 LINE FUNCTION: 55 PAGE FORHAT FROM ~ 

~8S - 86 : 56 CRLF FROM 87 -88 
7 P:LEN(P$) : IF P THEN FOR PO:1 TO P: 

~P:ASC (MID$(P$ , PO,l)) :GOSUB8 : 
~NEXT P0 : RETURN 

8 POKE IB23,P : SYS(M0) :RETURN : RE~! POKE ., 
.,1023 , O: SYS(MO):RETURN : REM FILL ~ 

.,NUL LS 
10 GOSUB 70 : GOSUB 3 : PRINT S$:INPUT ~ 

.,"LIST_~~~- ;A$: GOSUB 58 :GOSUB 60 : 
~GOSUB 68 

11 PY;PV- 5:GOSUB4l:GOSUB3 :GOSUB71: 
,cOSUB39:S$=-LIST - +A$:GOSU371: 
.,GOSUB39 

12 A$:- -+A$+ " ":A=0:B=O : F=1 : FOR J=2 TO ~ 
.,LEN (A$) 

13 IF ASCnIID$(AS,J) 1:45 THEN A=VAL(LEFT 
.,$ (t\$ , J - ll ) : B;;VAL (MID$ (A$ , J+1)1 : F:O 

14 NEXT:IF F THEN A-VAL(A$) :B=A 
15 B=8-63999· (B=O I : K=l02 5 : K$="GOT021 "+CII 

~R$(13) 

16 N=FNK(K+2) : K=FNK(K) : IF (K=O)OR(N>B) ., 
.,GOTO 80 

17 IF N<A GOTO 16 

TRAP 
65 For PET, APPLE, SYM, OSI, etc. 

Any 1 mhz 6502! 

Prevents from "hanging up" via execution 
of unimplemented opeodes! Causes your 
monitor to display location of bad op code! 
Our computers have stopped crashing! 
Debugging easier! 
Easy to install - plugs into 6502's socket. 

TRAP 65 is currently being used to insure that 
t here are no bad opcodes in programs before 
submittal for ROM masks! 

We are using TRAP 65 in experiments on 
extending the 6502's instruction set - PRX, 
PRY,INCD. 

~ (Add $4.00 postage, $10.00 foreign) 
.$" 2.. SO WI. tif JW'lt, IS" 

Eastern House Software 
3239 Lind. Dr. Winston-Salem, N. C. 27106 

18 GOSUB 40: S$- RIGIIT$(- "+STR$ (N) , 5): 
~FOR J . l TO 5 

19 POKE FNK(lB251+4+J , ASC(MID$(S$ , J» : 
.... NEXT:PRINT .. fi" 

20 FOR J=l TO LEN(K$) :POKE 526+J , 
.,ASC(MIO$(K$,J)) :NEXT:POKE 525, 
~LEN(K$) : GOTO 2 

21 Vc32848+LEN(STR$(N)):Z a 32647+40 . (PEEK 
.,(24S)-(FNK(KI~O)) 

22 IF PEEK(Z) .. 32 TIIEN Z"'Z - l : GOTO 22 
23 REM FOR J:Y TO Z:O .. PEEK(J) : GO$UB 32 : 

.,S$=S$+A$:NEXT:GOSUB 71:GaTO 16 
24 F=1:C:0:FOR J.Y TO Z:O=PEEK(J): 

.,F:(F+(O.34))AN01:C;C-(F·O:S8) :NEXT 
25 IF PY+C>PV-PB TI.IEN GOSUB 41 
26 F:1:FOR J=Y TO Z:O=PEEK(J) :F:(F+(O;J 4 

.,)IAN01 
27 IF O·F=58 THEN GaSUS 45 :GOSUS 46 : 

-.cOSUB 39:S$. " :":GOTO 30 
28 GaSUB 32:IF PL+LEN(S$)+LEN(A$) >:., 

.,PH-PR THEN GOSUB 45 : GOSUB 46: 
,casus 39 : S$=" 

29 S$=S$+AS 
30 NEXT J : GOSUB 45:GOSUS 46 :GOSUB 39: 

-.cOS US 39:GOSUB 40:GOTO 16 
32 A$="":IF 0 >127 THEN A$=CIIR$(114): 

"0"'0-128 
33 IF 0 >63 THEN A$. A$+CHR$(l 1S ) : 0 =0-64 
34 A$=A$+CIl R$(O-64' (0<32)) :RETURN 
39 P$=R$ :GaSUB 7 : PX;1 : PY=PY+I : RETURN 
40 IF PY<PV-PB THEN RETURN 
41 GOSUB 42:GOSUB 43:GOTO 44 
42 FOR PY=PY - PV TO l:P$:R$ : GOSUB 7 : NEKT: 

.,px=I:RETURN 
43 RETURN:P:45 : FOR PX=PX TO PH:GOSUB 8: 

~NEXT:RETURN : REM PAGE SEPARATOR 
44 FOR PY:PY TO PT : P$"'R$ : GOSUB 7:N EKT : 

~PX:l :RETURN 
45 IF PX <PL THEN FOR PX:PX TO PL:P:32: 

,casus 8 : NEXT :RETURN 
46 PO=PH- PR- PX : IF LEN(S$) <= PO THEN ~ 

.,PX,.PX+LEN(S$) :P$=S$ : GOTO 7 
47 IF POcO Til EN GOSun 39:GOSUB 45 : 

,cOTO 46 
48 F=PO : FOR J1a1 TO PQ:IF 32:ASC(MIO$(S$ 

.. , J1)) TIIEN FaJ 1 
49 Sl$=HID$(S$,r+1 ) :S$:LEFT$ (S$ ,F ) : 

.,GOSUB 46:GOSUB 39:S$=Sl$ : GOSUB 45 : 
~GOTO 46 

113 
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5D POKE59467,16:POKE59'164,110:POKE59466,

i85:RETURN:REM 59464~195=ORG;

-.110=ANS

52 PRINT "ifriHWHEH READY. HIT THE RETURN -.

53 INPUT "TTTCHECK! DEVICE

-.;A$:PRINT "WOK" : RETURN

54 S$="":J=0:P=0:P$="":Q=0:Q$='"1:A=0

55 PX=0:PY=1:PH=79:PV=66:PL=12:PR= 3:

-.PT=6:PB=6:REM FOR COMPACT LIST

56 R$=CHR$(0):FOR J=1 TO 4:RS=R$+R$:

-.NEXT :RS =CHRS( 13 )+R$: RETURN iREM IBM

58 IF ASC(A$)=160 THEN A$=HID$(A$+" ",

-.2) :GOTO 58

59 RETURN

60 DEFFHD(X)=X-48+7*(X>64)

61 DEFFNK(X)=256*PEEK(X+1)+PEEK(X)

62 HA=826:M0=HA:C$="780EFF0338E014A2":

-.COSUB99

6 3 REHiC$="08A00FA9E89002A9C38D48E888D0F

-.DCADOFA186EFF03D0E790O4A216":

-.REH OR110

64 REM!C$="08A00FA97 99002A96E8D48E888D0F

-.DCAD0FA186EFF03D0E79004A216":

-.REH AN110

65 REH:C$="0 3A09 3A9E89002A9C38D48E888D0F

•JJCAD0FA186EFF0 3D0E7 9O0 4A207":

iREM OR300

66 C$="03A093A9799G02A96E8D4 8E888D0FDCAD

10FA1B6EFF03D0E79004A207":HEM AM300

67 GOSUB99:C$="D0E95860":GOSUB99:RETURN

68 FOR J=l TO 8000:NEXT J:RETURN

70 GOSUB 50:POKE 59468,14:GOSUB 52:

--GOTO 54

71 GOSUB 45:GOSUB 46:GOSUB 39:GOTO 40

80 GOSUB 41:P=7:GOSUB 8:GOSUB 68:

-.POKE 59467,0:POKE 59468 ,12 : STOP

85 REM 55 PX=0:PY=l:PH=79:PV=66:PL=12:

-iPR=41:PT=8:PB=8:REH FOR COMMENTED -

-.LIST

86 REH 55 PX=0:PY=l:FH=79:PV=66:PL=12:

->PR= 3:PT=6:PB=6:REM FOR COMPACT -.

-.LIST

87 REM 56 R$=CHR$(E):BS=CHR$(13)+CHR?110

-i)+R? + RS + R$ + R?:RETURN:REM DEC CRLF

88 REM 56 R$=CHR$(0):FOR J=l TO 4:

-.RETURN:REM IBM

98 A=0:FOR J=l TO LEU(Q$):A=16*A+FND(ASC

-<(MID${Q$,J)) ) :NEXT:RETURN

99 FOR 1=1 TO LEK(CS) STEP 2:Q$=niD$(CS,

-.I,2):GOSUB 9B:POKE I'.A, A:flA=HA+l:

-.NEXT I:RETURN

WHAT DO

THEY SAY?

What do the reviewers say about

SWORDQUESTand DEATH PLANET?

SWORDOUESTforlhe PET
"Fo' those kvfio want fhg very £■

11he only tzrn!a$v Stnititattan 11

"Challenging and Exciting"

■'The SWOflDOUESr fe s once again ants csa*."

- R.Zamora. Editor, Recreational Compul ing

You seek the jewels and holy sword In mo lomo ol a long-Bead wizard

SWORDOUESTcassalloarnlinslrucUonbooklel

ESCAPE from the DEATH PLANET (with SOUND) for Ihe PET

"Exciting Game"

- Popufar Mechanics

- Kilobaud Micjocompsiiirig

Killer Rotols and Imperial Srormiroopers search lor you. Laser pistol combat inside a

£iant space sladon.

DEATH PLANET cssseTleand msirucTion booklel £12 95

Programs will tun on any BK or fasgei PET. Each casseite has boih OLD ROM and NEW

POM versions.

i&amts *oftuiarc

Computer House Div.

Announces

Programing Tools

For the Commodore/Disk

"SOF-BKUP" - $40.00

Faster & Error Free Disk Copy

"FET/RECOVER" - $65.00

File Editing Tool; Examine Data Files, Fix

Destroyed Pointers, Sectors may be Read,

Modified, Displayed or Written — Also Files

may be Re-chained

"SUPER RAM" - $20.00

Diagnostic Routine Checks Every Possible RAM

Address on 8K, 16K & 32K Commodore Com

puters

Available on Diskette right now

All 3 above only $105.00 retail

ENGINEERING & MACHINE SHOP

Programs for Commodore System

"Machine Part Quoting" $280.00

"Trig & Circle Tangent" 70.00

"Bolt Circle" 25.00

"Spur Gears" 35.00

"Beams; Stress & Deflection" . 145.00

"Tank Thickness"

For Filament Winding 85.00

All 6 for only $495.00

Programs for Apple

"Legal Accounting" $1200.00

"Retail Accounts Receivable" 400.00

"Political Party Mailing List" 150.00

And many others coming soon — including RPG

for Commodore — Ask for Catalog 880-C2.

COMPUTER HOUSE DIV.

1407 Clinton Road

Jackson, Michigan 49202

Phone: (517) 782-2132
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50 POKE59467 , 16:POKE59464 ,110: POKE59466 , 
... S5:RETURN:Rnl 59464-195:0RG ; 
.,110=ANS 

52 PRINT "V'VVli1:1t.N R£AIU:, H.l.T TIU: RETURN ..... 
,](£X" 

53 INPUT ~TTTCHECK! D£YIC£ REApY ~~~. 
-.;A$:PRINT "VVOK ": RETURN 

54 S$="" :J=D:P-O : P$="":Q=O:Q$="":A=O 
55 PX=0:PY=I:PH=79:pv=66:PL=12:PR= 3: 

..,PT=6 : PB:6: RE~l FOR COMPACT LIST 
56 R$=CH8$(0) :FOR J=1 TO 4:R$=R$+R$: 

..,NEXT : R$-CHR$ (13) +R$: RETURN : REH IBM 
58 IF ASC{AS)-160 THEN A$:::mO$(A$+" .. 

... 2) :GOTQ 58 
59 RETURN 
60 DEFFNO(X)=X-48+7*(X >64 ) 
61 DEffNK(X)=256*PEEK(X+l ) +PEEK(X) 
62 MA=826:MO=MA:C$E"780EFF0338B014A2": 

..,GOSUB99 
63 REM : C$="08AODFA9E89002A9C38048E888D0F 

... OCADOFA186EFF0)OOE79004A216" : 
..... REI'1 ORl10 

64 RE"I: C$= "OBABOFA9799002A96E8D4 8E888n0F 
,DCAD0FA186EFF03n0E79004A216": 
,REM ANlI0 

65 REM : C$="03A093A9E89002A9C38D48E888D0F 
,DCAD0FA186 EFF03D0E79004A207" : 
,REB OR300 

66 C$="03A093A9799002A96E8D48E888D0FDCAD 
,OFA186EFF03DOE79004A207" : REM All300 

67 GOSUB99:C$="DOE95860":GOSUB99 : RETURN 
68 FOR J=l TO 8000 : NEXT J:RETURN 
70 COSUB 50 : POKE 59468,14:GOSUB 52: 

,COTO 54 
71 GOSUS 45:COSUB 46:COSUB 39:GOTO 40 
80 COSUB 41:P=7 : GOSUB 8:GOSUB 68 : 

,POKE 59467,0 : POKE 59468,12:STOP 
85 REB 55 PX:0:PY=1:PH=79 : PV=66:PL=12: 

,PR=41:PT=8:PB=8:REN FOR COMl-IENTED ... 
..... LIST 

86 REB 55 PX=0:PY- 1 : PH=79:PV- 66:PL=12: 
... PR= 3 : PT:6: PB=6 : RE~I FOR COMPACT ... 
... LIST 

87 RE~! 56 R$ =CHR $ (C) : R$=CHR $ (1)) +CHR$ (11:3 
,) +R$+R$+R$ +R$ : RETURN: RE~! DEC CRLF 

88 REB 56 R$=CII R$(O) : FOR J ~l TO 4: 
... R$=R$+R$ : NEXT:RS=CHR$ (13)+R$ : 
,RETURN: REM IB1·l 

98 A: O:FOR J=l TO LEU(Q$ ) :A=16*A+FND(/,SC 
... (mD$ {Q$,J l ) I : NEXT : RETURN 

99 FOR 1=1 TO LEN (CS) STE P 2: Q$: IIIDS(C$ , 
... 1,2) :GOSUB 98 :POKE r:A,A: llA:::: NA +1: 
... NEXT 1: RETU RN 

WHAT DO 
THEY SAY? 

What do the reviewers say about 
SWORDQUEST and DEA TH PLANET? 

SWORDOUEST 10 ' the PET 
- Rec rU lional Cempy lrno 

··r~"only I~~t''' r S "" ut~I,,)n I " .. " uen .. /r" grllj)/lles . nd anjm. loe n .. 
- Pel Gaze lle 

- KolOl)ayd "'ocroeompu.ing 

··T"e SWOADOUf ST /1tV~. IS OIIce .g~,n . , 'Il pu~ . .• 
- R. Z;w>Or .. Edoror. Re(:rearoon~r Compulono 

YOU SHk rh, jewels'nd hOIV sword In Ihe .omoo! ~ 10ng-<lOad wotara 
Sl'JORDOU ESl cU$ellll analns n uc lion bOO~le l $1295 

ESCAPE from the DEATH PLANET (with SOUND) lor the PET 
··f.er/rng Gam .. •• 

··Fentu, G~"' .. s Soll lKiI'. nu do""" .g.o" "n " . e,' o"l1 'C/oO" g.m .. ..,Im good 
gtlP"oes. sound ellecl' ana , .. I Irm. plog/~m"'lng G/~p",el mclua" .",m./fd 
t.ur/ot •• nde. plo .. ons .. 

- K,IOllaud Microeo mpuring 

Killer Rebors ane Impe'ial Sro,mltoopeJ5 Searc h 10 ' yOY. l as.er pi'IOI comlla ' in,iae a 
Cl an! IPlce ' Iarlon . 
DEAlH PLAN ET casse !1eane inSlluC ';on 1lOO~ler . .. sr2.95 

Pfog'ams ""II ,un On any SK 0' lilIee. PET Each cass.e.:. hiS borh OLD ROM lind NEW 
ROMyers>O<ls 

lfunia"u (!:\umcs §ufiwarc 
PO Bo , 'Ul M.., .. en. ,"".con.,n !:J70r •' .. 
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Computer House Div . 
Announces 

Programing Tools 
For the Commodore/Disk 

"SOF-BKUP" - $40.00 
Faster & Error Free Disk Copy 

"FET /RECOVER" - $65.00 
File Editing Tool; Examine Data 
Destroyed Pointers, Sectors may 
Modified, Displayed or Written -
may be Re-chained 

Files, Fix 
be Read, 
Also Files 

"SUPER RAM" - $20.00 
Diagnostic Routine Checks Every Possible RAM 
Address on 8K, 16K & 32K Commodore Com­
puters 

Available on Diskette right now ..... 

All 3 above only $105.00 retail 

ENGINEERING & MACHINE SHOP 
Programs for Commodore System 

"Machine Part Quoting" . . . . . . . . . .. .. $280.00 
"Trig & Circle Tangent" . . . . . . . . . . . . . . 70 .00 
" Bolt Circle". . . . . . . . . . . . . . . . . . . . . . .. 25.00 
"Spur Gears" . .. .. ... . . . .... . 
"Beams; Stress & Deflection" .. 
"Tank Thickness" 

. . . ... 35.00 

...... 145.00 

For Filament Winding . .. . .. . . 

All 6 for only $495.00 

Programs for Apple 
" Legal Accounting" .... ...... . 
"Retail Accounts Receivable" . . . 
"Political Party Mailing List" .. . . 

85 .00 

.$1200.00 
400.00 
150.00 

And many others coming soon - including RPG 
for Commodore - A sk for Catalog #80-C2. 

COMPUTER HOUSE DIV. 
1407 Clinton Road 

Jackson, Michigan 49202 
Phone: (517) 782-2132 
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Relocate PET Monitor
AlmostAnywhere

Roy Busdiecker
Micro Software Systems

P.O. Box 1442

Woodbridge, VA 22193

The Monitor program provided on tape to owners

of PETs with the old ROMs occupies locations (in

hex) $0400 to S076B, right where the PET stores

BASIC programs! If you're only interested in working

with 6502 machine language routines, that location

for the Monitor poses no problem.

Unfortunately for me, I wanted to have the

Monitor available at the same time as BASIC pro

grams. Despite a variety of attempts, I was unable

to find a combination that would allow me to enter

and run BASIC programs while having the Monitor

available in its original location.

On the other hand, if the Monitor could be

moved somewhere very near the highest available

memory location with which the PET is equipped,

then the end-of-memory pointer could be reset to

protect the Monitor. Then a BASIC program could

be run, and it would not interfere with the

Monitor.

My problem appeared to be solved when I found

an article by Professor Harvey B. Herman of the

University of North Carolina ("Move It", MICRO,

September 1979). Although a critical figure seemed

to be missing from the article, it was not too diffi

cult to puzzle out, since the technique was based on

an article by Jim Butterfield in the PET User Notes

(Issue 1, Vol. 2). Incidentally, Jim has been a key

figure in unravelling the secrets of the PET, both

publishing information himself and pointing others in

the right direction.

Although a relocation technique is summarized

in this article, the discovery that got me excited

was a simple but powerful extension to make ii do

many relocations, after the first one was completed.

Why would anyone want to relocate the Monitor

to many different locations? The answer lies in the

earlier observation that it would be desirable to

locate it near the top end of available memory.

With a 4k PET, a good location for the Monitor

would be starting at the 3k location. On an 8k PET,

you would want to locate it from 7k up. If a 4k PET

had an 8k memory extension attached, giving a total

of 12k, the Monitor should be located at the Ilk

point. Other combinations of PETs and external

memories would lead us to want Monitors located

at 15k, 19k, 23k, 27k and 31k.

With the approach described here, all of those

Monitors can be created in little more time than it

takes to SAVE each one.

First, we must create one working Monitor

relocated to a position where it does not conflict

with the original. Here's one way to do it:

1. LOAD the Monitor (Prim STATUS; PEEK

(630) to insure that the LOAD was good ...

PET should print 0 0). Rewind the tape.

2. Type SYS62894, then press RETURN. You

will get the message PRESS PLAY ON

CASSETTE #1. Insert the Monitor tape

tape and press PLAY. The tape will run

until the FOUND MONITOR message

appears, then it will report READY. At

this point the tape header has been found

and loaded into locations 634 through 638,

but the Monitor itself has not started load

ing. Here is the meaning of bytes 635

through 638.

635

lo byte

First location that

program tape will

load into.

636 637

hi byte lo byte

Last location that

program tape will

load into.

638

hi byte

3. By changing the values in these locations, we

can make this second copy load into a

different area of memory. For this exercise,

let's put it into locations 3k (decimal 3072,

hex 0C00) and up. To do that,

POKE 636, 12:POKE 638,15:SYS 62403

The tape will run and PET will report

LOADING until the Monitor is in. Rewind

the tape and set it aside. At this point,

you will have two identical copies of the

Monitor. One is located from $04000 to

S076A ($ indicates a hex value), as shown

in Figure 1. The other copy is in locations

S0COO to $0C6A (see Figure 2 for the first

128 locations). The second copy, of course,

will not work because its addresses point to

the wrong locations.

4. In order to make the $0C00-0C6A copy

of the Monitor usable, you must alter

(patch) the contents of 84 memory locations.

There are several ways to do this, but the

straight-forward approach I used (outlined

below) is about as easy as any other.

a. Type SYS 1039 and press RETURN.

This transfers control to the $0400-

$076B Monitor, which will display

PC SR AC XY YR SP

C6ED 30 33 39 00 FE

b. Consult Figure 1 to see which values

are to be changed (the circled numbers).

A circled value in line 0410 calls for a

change in the corresponding position in

line 0C10. Line 0500 corresponds to

0D10, 0600 to 0E00, and 0700 to
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Relocate PET Monitor 
Almost Anywhere 

Roy Busdiec ker 
Micro Software Systems 

PO Box 1442 
Woodbridge, VA 22193 

The M on itor program provided on tape to owners 
of PETs with the old ROMs occupies locations (in 
hex) $0400 to 5076B, right where the PET stores 
BASIC programs' If you're only interested in working 
with 6502 machine language routines, that location 
for the M onitor poses no problem . 

Unfortunately for me, I wanted to have the 
Monitor available at the same time as BASIC pro­
grams. Despite a variety of attempts, I was unable 
to find a combination that would allow me to enter 
and run BASIC programs while having the M on itor 
available in its original location . 

On the other hand , if the Monitor could be 
moved somewhere very near the highest available 
memory location with which the PET is equipped, 
then the end-of-memory pointer could be reset to 
protect the M onitor. Then a BASIC program could 
be run, and it would not interfere with the 
Monitor. 

M y problem appeared to be solved when I found 
an article by Professor H arvey B. H erman of the 
University of North Carolina ("Move It", MICRO, 
September 1979) . Although a critical figure seemed 
to be missing from the article, it was not too diffi­
cult to puzzle out, since the technique was based on 
an art icle by Jim Butterfield in the PET User Notes 
( Issue I, Vol. 2). Incidentally, Jim has been a key 
figure in unravelling the secrets of the PET, both 
publishing information himself a nd pointing o thers in 
the right direction . 

Although a relocation technique is summarized 
in this art icle, the discovery that got me excited 
was a simpl e but powerful extension to make it do 
many relocations, after the first one was completed. 

Why would anyone want to relocate the M onitor 
to many different locations? The answer lies in the 
earlier observation that it would be desirable to 
locate it near the top end of available memory. 
With a 4k PET, a good location for the M onitor 
would be starting at the 3k location . On an 8k PET, 
you would want to locate it from 7k up. If a 4k PET 
had a n 8k memory extension attached, giving a total 
of 12k, the Monitor should be located at the Il k 
point. Other combinations of PETs and external 
memories would lead us to want Monitors located 
a t 15k, 19k, 23 k, 27k and 31k . 

With the approach described here, all of those 
Mon itors can be created in little more time than it 
takes to SAVE each one. 

First, we must create one working Mon itor 
relocated to a position where it does not conflict 
with th e original. Here's one way to do it: 
I . LOA D th e Mon itor (Print STATU S; PEEK 

(630) to insure th at the LOAD was good ... 

PET should print 0 0) . R ewind the tape . 
2. T ype SYS62894, then press RETURN . You 

will get the message PRESS PLAY ON 
CASSETTE # 1. Insert the M onitor tape 
tape and press PLAY. The tape will run 
unti l the FOUND MONITOR message 
appears, then it will report READY. At 

635 

10 byte 

this point the tape header has been found 
and loaded into locations 634 through 638, 
but the Monitor itsel f has not started load­
ing . Here is the meaning of bytes 635 
through 638. 

636 637 638 

hi byte 10 byte hi byte 

First location that 
program tape will 
load into. 

Last location that 
program tape will 
load into. 

3. By changing the values in these locations, we 
can make this second copy load into a 
different area of memory. For this exercise, 
let's put it into locations 3k (decimal 3072, 
hex OCOO) and up . To do that, 
POKE 636, 12 :POKE 638,15:SYS 62403 
The tape will run and PET will report 
LOADING until the M onitor is in . Rewind 
the tape and set it aside. At this point, 
you will have two identical copies of the 
M onitor. One is located from $04000 to 
S076A (S indicates a hex value), as shown 
in Figure 1. The other copy is in locations 
SOCOO to SOC6A (see Figure 2 for the first 
128 locations). The second copy, of course, 
will not work because its addresses point to 
the wrong locations . 

4. In order to make the $OCOO-OC6A copy 
of the Monitor usable, you must alter 
(patch) the contents of 84 memory locations. 
There a re several ways to do this , but the 
straight-forward approach I used (outlined 
below) is about as easy as any other. 

a. T ype SYS 1039 a nd press RETURN . 
This transfers control to the S0400-
$076B M onitor , which will display 
PC SR AC XY YR SP 
C6ED 30 33 39 00 FE 

b . Consult Figure I to see which values 
are to be changed (the circled numbers). 
A circled value in line 0410 calls for a 
change in the corresponding position in 
line OC 10. Line 0500 corresponds to 
OD 10, 0600 to OEOO , and 0700 to 
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OFOO. If the circled number is 04 in

the original Monitor, that value in the

copy should be changed to OC. Like

wise, 05 changes to OD, 06 to OE,

and 07 to OF. Figure 3 shows the first

128 locations in the copy after changes

have been made.

c. To make the changes, list a section of

copy with the M command, as in

M 0C00 0C7F

which prints the first 128 bytes in 16

rows. Next, use the cursor controls to

position the cursor over the value to be

changed, type the corrected value, and

press RETURN. Even if several values

in a line are changed, you only need to

press RETURN once per line. Repeat

the procedure until all 84 changes are

made.

d. For insurance, save a copy of your new

3k Monitor before testing it.

S 01.3K MONITOR 3087,0C00,0F6B

is the command to use. To be on the

safe side, make several copies on the

tape. Rewind this tape, mark it "3k

Monitor", and set it aside.

5. Now test your 3k Monitor, to make sure it

works correctly. Type X, then RETURN to

get out of the original Monitor. Type SYS

3087, then RETURN, to transfer control to

the 3k Monitor. Try out the features

described for the Monitor in your manual.

When you are confident that you have created a

working Monitor at the 3k point, you are ready to

make as many working copies in other locations

as you have memory to accommodate. If you have a

full 32k, you may use all the procedures below

exactly as written. Otherwise, just delete (or ignore)

references to locations beyond the end of your RAM.

Here is the procedure:

1. LOAD the 3k Monitor. Rewind and remove

the cassette.

2. Put the original Monitor tape in the cassette

unit, and do step 2 of the earlier process.

3. POKE 636,28:POKE 638,31 :SYS 62403.

This puts a copy of the original Monitor

in memory starting at 7168 (SlCOO).

4. POKE 135,12. This tells your PET that

end-of-memory is just below 3k, so the

BASIC program described below will not

mess up your Monitor.

5. Type NEW and press RETURN. This is

very important!

6. Type in and run the following program,

which will create working copies of the

Monitor at the high end of every 4k incre

ment of memory.

MONITOR MULTIPLE

RELOCATOR

10 REM MONITOR MULTIPLE RELOCRTOR

20 PEN COPYRIGHT NQV 197? BY

30 REM ROV BU5DIECKER

40 REM MICRO SOFTWHRE SVSTEMS

56 REM P.O. BOX 1442

60 REM NOODSRIDGE. VR 22193

?U REM FILL RIGHTS RESERVED

80 :

1130 K= 1024 : M1 =5072 ■ M2=7168 i K4=4*K

110 F0RI=0TO875

12'3 C1=PEEK<M1+I) :i:2=PEEK(M2+I)

1 30 MM=O : IFC1 OC2THEMMM=1 : HC-NC+1

140 FOR J=OTO:<: i P0KEM2+1+J+K4, C1+MM* < J+1 >*1S: NEXT J, I

150 PRIHT"THERE HERE"NC"i:HflHGES. "

In line 90, X = 6 sets the program for 32k memory.

For each 4k less than 32k in your machine, subtract

1 (for a 16k machine, line 90 should be X = 2).

After the program has finished, you will have X + 1

new working copies of the Monitor. My PET took

just under two minutes to do the computations for

seven copies. Figure 4 shows the corresponding line

from several copies of the Monitor before the run,

while figure 5 shows them afterwards. Note the

changes made by the program!

All you have to do now is to SAVE the new

Monitors the same way you saved the 3k Monitor

(step 4d of the first procedure). The table below

gives the values to use in the SAVE command (use

SYS 3087 to get into the Monitor), and the SYS

numbers to use the other copies of the Monitor.

MONITOR LOCATIONS (for SAVE)

VERSION START END SYS POKE 135,

3k

7k

Ilk

15K

19k

23k

27k

31k

ocoo

1C00

2C00

3C00

4C00

5C00

6C00

7C00

Of6B

1F6B

2F6B

3F6B

4F6B

5F6B

6F6B

7F6B

3087

7183

11279

15375

19471

23567

27663

31759

12

28
44

60

76

92

108

124

When you LOAD any one of the Monitors later

on to use with BASIC programs, remember to POKE

135, with the number shown in the table, then do a

NEW before LOADing or typing in your program.

0400

0408

0410

0418

0420

042?

04 JO

0438

3448
044£

0450

045S

0460

046S

0470

0478

0
00

38

2?
02

?C

42
68

IE

FF

F2

v'i' '
00

F2

26

06

90

1

0D

33
3D

ft?

ft9

85
85

68
S5

Li:';
fl?

35

I.1" ■!.!
E0
20

kit.]

04

39
IB

Ei3
43

21

li

€9

in

fl6
52

Cfl

f&

02

3fl
C9

Oft
2?

02
35

35

€

FF

Eft

21
85

85

2E

Ft!

El
2E

4

00

80

fl9

?D

21
4ft

85

85

86

ft?

0D

0D

20

84

20

F0

i
50

{:■-■*

B9

DS
68

IC

13
IF

2fl

B0

D2

E0

57

F9

6

00

8D
6E

12

85

68

68
c :

20

2E

Qfl

FF

S3

m

31

R?

IC

zz

fl?

IE

::ri

63

20

22

H3

20

F)6

D0
." 0

i&

0480
043*

0430

04 ?S

04R0

04flS

B4B0
04E8

04 cm

04CS

04 DO

04DS

F0

0F

OH
Cfl

4C

85

01

85

3fl
F7

5E
Cl

B4EB f04)
04 E3

04F0
04FS

IB

05
11

F5

R5
| ■:■ 1 ]

10
57

0B

60

lfi
\y\ij\

gg|

11
:.?

i"

60

m

fl2

20

43
- -

fl5

fl

60

El

Ce

98

F8
F7

11

R

0-

07

35

ED

■i.J

"-.;:

14

11
:_c

11

21

0D

65

m

■■■I

E6

mi

0E

12

3F

fi5
E5

85

Z\

20

DO

R2
g:=:

Cb

eo

4C

1J

02
!■■£

]..-=

20

1 l

12

19

R0

13

Fl

30

68

21

85

C2

D0

f05] m
20

i 48

' D2
E5
ftS

fl5
."i."i

igjy
60

81

4C

60

12

FF

02

BD

66

FF

11

05
12

20

20

20

11

?E

fl?

E6

E6

Figure la. Monitor in original location

thawing bytti to be changed (parti)
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OFOO. If the circled number is 04 in 
the original Mon itor, that value in the 
copy should be changed to OC . Like­
wise, 05 changes to OD, 06 to OE, 
and 07 to OF. Figure 3 shows the first 
128 locat ions in the copy after changes 
have been made . 

c . To m ake the changes, list a section of 
copy with the M command, as in 
M OCOO OC7F 
which prints the first 128 bytes in 16 
rows. Next , use the cursor controls to 
position the cu rsor over the value to be 
changed, type the corrected value, and 
press RETURN. Even if several values 
in a line are changed, you only need to 
press RETURN once per line. Repeat 
the procedure unt il a ll 84 changes are 
made . 

d . For insurance, save a copy of you r new 
3k Monitor before testing it. 
S 01,3K MONITOR 3087 ,OCOO,OF6B 
is the command to use. To be on the 
safe side, make several copies on the 
tape . Rewind this tape , mark it "3k 
Monitor" , and set it aside. 

5. Now test your 3k Monitor, to make sure it 
works correctly. Type X, then RETURN to 
get out of the original Monitor. T ype SYS 
3087, then RETURN , to transfer control to 
the 3k Monitor. Tryout the features 
described for the Monitor in your manual. 

When you are confident that you have created a 
working Monitor at the 3k point , you are ready to 
make as many working copies in other locations 
as you have memory to accommodate. If you have a 
full 32k, you may use all the procedures below 
exactly as written. Otherwise, just delete (or ignore) 
references to locations beyond the end of your RAM. 
H ere is the procedure: 

1. LOAD the 3k Monitor . R ew ind and remove 
the cassette . 

2. Put the original Monitor tape in the cassette 
unit , and do step 2 of the earlier process . 

3. POKE 636,28:POKE 638,31 :SYS 62403. 
This puts a copy of the original Monitor 
in memory starting at 7168 ($ICOO) . 

4. POKE 135,12 . This tells your PET that 
end-of-memory is just below 3k, so the 
BASIC program described below will not 
mess up your Monitor. 

5. Type NEW and press RETURN . This is 
very important! 

6 . Type in and run the following program, 
which will create working copies of the 
Monitor at the high end of every 4k incre­
ment of memory. 

MONITOR MULTIPLE 
RELOCATOR 

10 F~E r'l 
2~) F~EM 

~:ft REN 
413 REI" 
513 F:Ef1 
60 REr-1 
70 REN 

1'10N I TOR f'l UL T I F'LE F:ELOCATOF; 
COP'T'R I GHT ~lO"'·J 1979 f:'T' 

RO'T' BUS!I I ECKEF; 
r'1 I CRO '30FHIARE S,,'STH1S 
P.O . BOX 1442 
HOODBF: IDGE . '·/A 22 19 ~: 

ALL RIGHTS RESERVED 

91:::1 ~< =6 

100 K= 11324 : r'1 1 =3072 : !'12=7168 : K4=4*K 
1 1tl FORI =£IT0875 
1213 C 1 =F'EEK ( N1 + 1) : C2=F'EEt< 0'12+ I ) 
1313 r'II'1=0 : I FCI ( ) C.2THEt4t·11'1= 1 : t·/C=HC+ 1 
1413 FORJ=13T O~-<: F'OKEt-12+ I +.J:+X4 , C 1 +!'U'l* (J + 1 ) ;:16 t-i E;:.:: T J > I 
150 F'RHlT"THERE I·JERE "NC"CHAI-lGES , " 

In line 90 , X ~ 6 sets the program for 32k memory. 
For each 4k less than 32k in your machine, subtract 
1 (for a 16k machine, line 90 shoul d be X ~ 2). 

After the program has finished, you will have X + 
new working copies of the M on itor. My PET took 
just under two minutes to do the computat ions for 
seven copies, Figure 4 shows the corresponding line 
from several copies of the Monitor before the run , 
while figure 5 shows them afterwards. Note the 
changes made by the program! 

All you have to do now is to SAVE the new 
Monito rs the same way you saved lhe 3k Monitor 
(step 4d of the first procedure). The table below 
gives the values to use in the SAVE co mmand (use 
SYS 3087 to get into the M onitor), and the SYS 
numbers to use the other copies of the Monitor. 

MONITOR LOCATIONS (fo, SAVE) 
VERSION START END SYS POKE 135, 

3k OCOO Of6B 3087 12 
7k I COO IF6B 7183 28 

Ilk 2COO 2F6B t 1279 44 
15K 3COO 3F6B 15375 60 
19k 4COO 1F6B 19471 76 
23k 5COO 5F6B 23567 92 
27k 6COO 6F6B 27663 108 
31k 7COO 7F6B 31759 124 

When you LOAD anyone of the M onitors later 
on to use with BASIC programs, remember to POKE 
135,_ with the number shown in the table , then do a 
NEW before LOADing or typing in your program. 

I) I 2 j' " '5 6 ;' 
04(0(; 00 OD 04 OA 00 SE .2'e 3 1 

~~?~ ~~ ~g ~ ~~ ~~ ~~ ~ 
041 8 0 2 M~ 85 7Il A9 6B 6~ 
0"20 7C A? 43 85 2 1 DO I ~ r1? 
0428 42 8 '5 21 [18 4 .. 68 es 1£ 
OH{j 68 8 '5 10 6$ 8'5 I C 68 85 
0438 IE 68 6? FF 8'5 19 68 69 
04 <1 0 FF ~ IA EA S6 IF '58 ~O 
{j448 P lQ:!I I16 2 1 A:- 2f1 20 Z2 
0450 ~ A9 52 8'5 0[1 DO 1£': Ff? 
045$ OU ~ CA 8'5 uti as (.A ze, 
0460 F2 ~ A? 2£ 2,) [12 FF A6 
0468 20 EO 02 Fi) 0-1 EO 03 DO 
0470 06.£Q. 3A tt!ID 2:) 37 rnEl .20 
0" 7 8 90 lQiJ 0 2£ FO F9 C9 .20 

0"80 Fu F5 AZ 0;' DD 02 ~ DO 
048$ (.F A'S .20 S5 OE.§f:..20 Bit 
0490 0A~4:: liD IZ~4S 60 
0498 eA 10 £9 A9 3F 20 02 FF 
O-I AO -Ie S7 1E) 3S AS 13 ES I! 
0 4RS BS OS AS \4 £5 12 A8 0'5 
04110 OB 60 AS II 85 19 AS 12 
O-l Ba 85 I A 60 85 21 AO 00 20 
O-I CO 3AI';:; II I II 20 1 3~ 2') 
O-ICS F7 0" C621 DO Fl 6020 
0-1 00 Sf 11 - 90 00 A2 00 8 1 11 
0-lD8 CI II FO 05 6$ 6:3 4C " B 
O"EO [E) 20 F7 1EJ C6 21 6') A9 
O-IES IB S5 I I R9 e.) 85 12 A:'O 
O"Fe O~ 6e A9 OD -IC D2 FF £6 
O" FB II DO 06 E6 12 DO 02 E6 

Fisurr h . Monil ~'r in ori s inal locat ion, 
,ho ... inS bytu 10 br (hlnlCd {part I) 
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0513

8520

052S

0539

9E ?E 28 50 4 3 £0 20 5
52 20 41 43 20 5S 52 20

5S 52 20 53 50 m5 OB D8

BSje F2W126 37|gj20

-U' 2

m: a
iji\ m>' '■'■ 55

0578 4ft[O7] 38 0S 20 B2 FF C8
0530 D9 F5 L? 7F 20 D2 FF 20
0583 2fl F3 F0 28 H6 Ofl B8 1C

9590 20 Ft3Rg}S8 !? 20f£SM
oz?z *:■ 2e •=!.=■ ?h io — E3 ■.■

OSftS tl IWIFS DS

05C0 D9 Dft 2B

0SC8 90 E5 R9 OS 5 il 20 .
05110 (13 20 CF [04] DO FS F0 I<4
OSI'S 20 CF FF f? Olr F.Ii 0C C?

05E0 20 DO CC 20 4FIS5130 03
B5E8 20 B2 {551136 IF IX R5 1m
B5F8 JS fl5 1? 4ft R5 IE 4S rt5
05F8 If H6 ID M4 IE 40 ?Vi IF

FiRurc lb. Monilor in original

location, showing bytet to be

changed(pan 2)

0

SF10 E5

1F10 E5

:fio 24

3Fie 24

4F10 24

SFJL0 24

Figure 4.

Rtlocatoi

I 2 3 4

4C 5?(K)20

1 2 3 -»
4C S?[S4j20

i ; : 4

t4 24 24 24

12 5 4

24 24 24 24

12 3 4

24 24 24 24

1 2 J -1

24 24 24 24

Contend of tdc

before Monilor

program i» run

4F(ef|fl3

24 24 24

5 6?

24 24 24

24 24 24

24 24 24

Cled

Multiple

0620 2t|IR
0628 4C I'2 FF

8633 3R|£|»
0640 02 II 16
W4E 63 ?? 12

0638 JEjg§l90
063efMj9l 02

C3 R2 Bl D0 02

10 48 BS 11 26
46 4h 4li 4F( -tri

hm £3 IS CF 28

Sfl 20 D2 FF 68
18 69 '56 S3 FO
06 S3 3fi 60 20
20 4C D2 FF fi2

48 E5 12 35 10

Cfl D0 F3 SO 20
02 85 12 20 5E

11 60 A? 00

20 DO OE

S5IOS10R C'H Cfl

20 20 20 20

T5S 31 20 20 32 20

0760 29 34 20 20 33
0768 20 20 &7 24 24

FiRurc Id. Monilor in or:

location, ihowinf{ bytci ti

changed (part 4)

>;do c?

06D8 02

0bEO C3
96E8 3£

J6F0 OS

06F8 [33]

95 Fl

CF FF

Ffl 0B
Er? EE

Ob DS

h5 Fl

03 EO

F3 20

20 35
20 ME

C9 2C FL> 55 C9

EO IB F& Fl 55

ES BO Em h5 20

C-5 fl2 00 3E OB

D0 03 4C SBfg?
F9 20 67 Fc-T5"
FF F3 fl3 EE TO

F4 DO 03 4C ?E

F5 FO FS 20 4B

Figure 1c. Monilor in original

localion,ihuiving bytei to be

chinged (parl 3)

1 2

OF 10 E5

IF 10 E5

2F10 E5

0

3F16 E5

0

*F10 E5
a

5F10 E?

FiRurc 5.

IfKRtloOl
Rilocaloi

?&}2* 4F(g]fl3
2 ~* -i 5 6 7

37 (Tc)20 JFQT)^?

J7^|20 4F(lf]fl5

>r(?c32O 4F(^)flS
cnti of iclcclcd

Monitoi Multiple

0 12 3 4 5 6?
00 Ft" 20 22 F4 20 3fl FS 20

OS 13 FS rtD Of. B2 2? 10 D0
10 E5 4C 57 [Si 20 4F,06lfl5
18 11 S5 F7 ft5 12 85 FS 20
20 CF FF C9 20 FO F9 C9 OD

28 FO fl4 C9 2C FO 03 4r 9C

33 ft5 12 85 Ee R5

JO F0 92 fl2 00 20

4f: 57 S3 OD 20 20
50

0C30

9C98
Cfl0
OCrts

3CB8

[]

Cl Tl FO
[oTl 20 Fr
fB i5 II

Oh 00 ?E 23 31

2? 00 00 00 h^

02 ft9[04l8D 1C
■■! ° TV fo 6B 83
45 II DO 12 ft?

D8 4ft £S 85 IE

6S S5 K pi 35

FF 83 1? 68 6?
fcH 86 If 5? 20

21 fl9 2h 20 22

:^5 OP DO 2P ft?
63 OIi 35 OF) 20

2E 20 D2 FF fie

FO 04 EO 03 D8

|66I20 37106120
2E FO F? C? 20

07 Mi B2f05]j0
85 OE S£ 20 ED

BD 12 [03148 60
R9 3F 2S D2 FF
138 h1.. 13 E5 II
14 E5 12 Fi* 05

11 8S 19 H5 12

21 DO Fl 53 20
OD *2 00 81 11

05 68 63 4C ?E
QjjCt* 21 60 FL-
*y 00 S5 12 R?
OD 4C D2 FF E6

E6 12 D0 02 E6

f origin.) monitor,

ni $0C00 ■ I0F6B

ADDRESSES WHICH MUST BE MODIFIED

0C15 OClfl 0C43 1X50 0CSI fSC73 0C76 OC?? SC86 8C91 8C95
0CE8 0CE3 OUCH 0D0S C'DOC BD8D BB8E OHOF OHIO OD11 0D33
0D33 0D56 0D5? 0D5C 0D61 0164 6D63 0D6C 0D6F ei'74 0D?a

ODFI? ODflE 0DS1 0DE4 0DE7 ODEC yDEF 0DC4 0DC7 0DD0 0DD3

OE39 0E51 0E5S 0Ec4 0E6E 0E74 0E7D 0E8O OE?E 0E9E 0ER1

0F1d 0F30 0F'<7 0F4?

THEPE flPE fl TriTftL OF .54 RBIiPESSES TO CHRHGE

Figure 6. Addrniri of individual bytei which

muil be altered to correct firat copy of

Monilor in SOCOO - $0F6B.

■:• 1 2
0C00 OP OD 04

Kftfi SO S3 S.-
0C10 27 89 If

OClS 02 H?rOF
0C2B 7C fB 43

8C28 42 S5 21

9C30 68 85 IE
0C38 IE 6S 6S

0C40 FF ;E:5 Ifl

0C43 Kf^JflS

0C58 00 S5 CR
octO F2|qi:|h?
0CS8 20 EO 02

BC78 9B [fliCS
6C80 F0 F5 fi2
OCtift OF H5 i 20

0C9O 9H(fiDj48

0C98 Cfl 18 £2

Bcne « 57 feel
OlmS 85 OE H3
OCEO OE 60 ft5

OCES 35

OCCO

Oti 00

29 00

02 rre

85 7D

85 21
DS 4R

68 85

FF 83

21 rtii

85 OD

85 OD

2E 20

FO 04

?E 2i H

00 00 ft?
pglsi) ic
m 6E 85
IiO 12 Fi*
68 S5 IE

IC 68 85
13 63 69

IF 58 20

2m 20 m

DO 2B fl9
85 OR 20

D2 FF Fit"
EO 03 DO

Figure 3. Monito

Sp Ei]
2E =0 FSSffl
07 DD 02 £D] DO
85 OE 86 20 BS
ED 12(W)4;? 60

ft? 3F 20 D2 FF

33 •:(5 li E5 II

14 £5 12 (i8 05

11 35. 19 H5 12
35 21 m Oft 20

11 20 1 i [OEJ 20
21 DO Fl 60 Lij

OD fl2 00 81 11

#68 €.S 4C 9B

CS 21 60 R?

00 35 12 Fi9

OD 4C D2 FF E6
E6 12 D0 02 ES

in JOCOO - (0F6B,

after correction 1 have been

HCP.2 0CC1

0036 0D39

0D92 BS97

0DE5 ODER

OERE 0EE5

8CCS SCC^ OCDi
0D-5E 0D49 BB50
SD^E BBftl 0Dfl4

"Ell OElfl 0E21

OEDF 0EF3 0F13

pet/cbm UNCRASHER"
WHAT IS IT?—UNCRASHER" is a two button device that

allows PET/CBM users to regain control of a cursor that's

been lost due to programming errors. BASIC programs

may be recovered. Machine language programs in the

second cassette buffer are not disturbed either.

WHICH PETs/CBMs?—UNCRASHER" is forall PET/CBM

computers that use the "NEW" Version 2 ROMs. (Older

model PETs should use the ITS NEW-CURSOR".)

DOES IT WORK? — You bet!M See the detailed review of

the types of crashes and the concept of recovery in the

first issue of Compute.

INSTALLATION — Simple, completely illustrated instruc

tions using only a Phillips screwdriver ensure installation

in minutes. No soldering ormodiftcaitons to the computer.

OPERATION — Just follow the simple steps—push the

buttons and reset the stack pointer—and PRESTO . . .

recovery!

And all this happens without powering the PET/CBM down and up.

WHY UNCRASHER"? — No first class computer such as

the PET/CBM should be without this capability. Whether

your fancy be programming, business, education, or hobby,

hobby, UNCRASHER" saves you time byuncrashingyour

slip-ups.

AVAILABILITY — Now in better computer stores, or order

direct from ITS, made by the people who brought you

NEW-CURSOR'".

INTERNATIONAL TECHNICAL SYSTEMS INC.

P.O. BOX 264 WOODBRIDGE. VIRGINIA 22194

^^^^ CUSTOMER SERVICES -

^^■H RICHMOND. VIRGINIA 1804] 262-9709
VISA

^■i S14.95

PET Printer Adapter

CmC's ADA 1400 drives a printer with an RS-232

interface from the Commodore PET IEEE-488 bus.

The ADA 1400 is addressable, works with the

Commodore disk and prints upper and lower case

ASCII.

A PET IEEE type port is provided for daisy-

chaining other devices.

A cassette tape is included with programs for plot

routines, data formatting and screen dumps. The

ADA 1400 sells for $179.00 and includes a PET

IEEE cable, RS-232 cable, power supply, case,

instructions and software.

Order direct or contact your local computer store.

VISi AND «/C SCCEPTEO-SEND ACCOUNT NUMBER, EIPIRHTION D»TE AND SIGN OBMH.

100 ]] PER ORDER FOB SHIPPING B HANDLING - FOREIGN ORDERS ADO 10% FDR tlH POSTAGE.

CONNECTICUT microCOMPUTER, Inc.
150 POCONO ROAD

BROOKFIELD, CONNECTICUT 06804

TEL (203) 775-9659 TWX: 710-456-0052
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Figure lb. Monilor in or iginal 
location, .howing b)'tef 10 Ix 
chang~d (pari 2) 
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Fig" ,e 6. Addrcuu of individ"al bycu",hich 
mu.t Ix altered lO to rreel fin l cop)' of 
Monitor in SOCOO • $OF6B. 

PET/ CBM UNCRASHER '· 
WHAT IS IT? - UNCRASHER" is a two button device that 

allows PET / CBM users to regain control of a cu rsor that 's 
been lost due to programming errors . BAS IC programs 
may be recovered . Machine language programs in the 
second cassette buffer are not disturb ed either. 

WHICH PETs/ CBMs? - UNCRAS HER ·· is for all PET/ CBM 
compu ters that use the "NEW" Version 2 ROMs. (Older 
model PETs should use the ITS NEW-CURSOR ... . ) 

DOES IT WORK? - You bet!!! See the deta iled review of 
the types of crashes and the concept of recovery in the 
first issue of Compute . 

INSTALLATION - Simple, completely illustrated instruc­
tions using only a Ph ill ips screwdriver ensure installation 
in minutes . No soldering or modificaitons to the computer. 

OPERATION - Just follow the simple steps - push the 
buttons and re set the stack pointer - and PRESTO 
recovery! 

And ali this happens without powering the PET/ CBM down and up. 

WHY UNCRASHER " ? - No first cl ass computer such as 
the PET/ CBM should be without this capabil ity. W hether 
your fancy be programming, business, educat ion , or hobby, 
hobby, UNCAASHER '" saves you time by uncrashing your 
slip -ups. 

AVAILABILITY - Now in better computer stores, or order 
d irect from ITS, made by the people who brought you 
NEW -CURSOR -. 

INTERNATIONAL TECHNICAL SYSTEMS INC . 
P.O . BOX 264 WOODBRIDGE . VIRG I NIA 22194 -VIS( - CUSTOMER SERVICES ­

RIC HMOND, VI RGINIA (804) 282·9709 

$14.95 

PET Printer Adapter 

CmC's with an RS·232 
interface from the Commodore PET IEEE-488 bu s. 
The ADA 1400 is addressable, works with the 
Commodore di sk and prints upper and lower case 
ASCII. 
A PET IEEE type port is provided for daisy­
chaining other devices. 
A cassette tape is included with programs for plot 
routines, data formatting and screen dumps. The 
ADA 1400 sells for $179.00 and includes a PET 
IEEE cable, RS-232 cable, power supply, case, 
inst ruct ions and software. 

Order direct or contact your local computer store. 
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CAUTION!

USE OF SOFTPAC-1 MAY

BE HABIT FORMING
We would like to announce a NEW STANDARD in Software Packaging! With

SOFTPAC-1 we are combining QUALITY software with BACK-UP COPIES on all serious

programs. There is a sheet describing how to ADD SOUND to your PET or CBM for

$13! Some of the programs include SOUND in them. The Floppy version has a animated

DEMO program which allows 1 key loading of any program of your choice. From the

programs you can automatically return to the DEMO, to choose a different program! You get

18 Programs on Disc or 17 Programs on Cassette. The difference is you get TWO Discs or

TWO Cassettes with the SAME programs for redundancy in PROTECTING YOUR

Investment! A clear vinyl page holds the discs and cassettes. This all comes packaged in a

Strikingly Silk-Screened, virtually indestructible NOTEBOOK! We Sincerely feel that you

will be so impressed with the High Quality Software and package, that we are offering a

10 day Return Privilege! See disclaimer at bottom of Ad. This package will RETAIL in

stores at $34.95, but for a LIMITED time to COMPUTE READERS we will make the follow

ing offer:

FOR $29.95 + $1 Shipping "SOFTPAC-1F" "01

YOU GET ALL THIS! <<TANK-16K" "DEMO"
Silk-Screened Notebook -QUIZ MASTER DEMO" 'MEMORY TEST'

Vinyl Pocket Page "QUIZ MASTER PGM" "CHASE"
18 PGMS on Master & Backup Discs! "BIORHYTHM" "BREAKOUT"

or "HOME UTIL.V4" "OTHELLO"
17 PGMS on Master & Backup Cassettes! *<mpg" "OTHELLO/2"

18 Pages Text & PGM Listings! "LOANS 1 & 2" "STRATEGY"
First Class Delivery From Stock! "ELECTRICITY" "BOUNCE"

10 Day Money Back Return Privilege! "SAVINCS" "TANK"
All Our Best Selling Software!

Complete listings are provided for the "serious" programs.

These programs run in ALL PET/CBMs! We accept MASTERCHARGE & VISA. Send

Account Number, Interbank Number, Expiration Date and SIGN your order. Please

Specify FLOPPY DISC or CASSETTE Version, and which computer you own, and whether

you have a Business or Graphics.

COMPETITIVE SOFTWARE

21650 MAPLE GLEN DR.

EDWARDSBURG MI 49112
IMMEDIATE REFUND minus Shipping upon receipt of package within 18 days of ship

ment. Enclose reason for return in package. Dealer Inquiries Invited.

WS4-
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FOR $29.95 + $1 Shipping 
YOU GET ALL THIS! 

Silk-Screened Notebook 
Vinyl Pocket Page 

18 PGMS on Master & Backup Discs! 
or 

17 PGMS on Master & Backup Cassettes! 
18 Pages Text & PGM Listings! 
First Class Delivery From Stock! 

10 Day Money Back Return Privilege! 
All Our Best Selling Software! 

"SOFTPAC-IF" "01 

"TANK-16K" 
"QUIZ MASTER DEMO" 
"QUIZ MASTER PGM" 
" BIORHYTHM" 
"HOME UTIL.V4" 
"MPG" 
"LOANS 1 & 2" 
"ELECTRICITY" 
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"DEMO" 
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"CHASE" 
" BREAKOUT" 
"OTHELLO" 
"OTHELLO/2" 
"STRATEGY" 
"BOUNCE" 
"TANK" 

Complete li st ings are provided for the "serious" programs. 

These programs run in ALL PET/ CBMs! We accept MASTERCHARGE & VISA. Send 
Account Number, Interbank Number, Expiration Date and SIGN your order. Please 
Specify FLOPPY DISC or CASSETTE Version, and which computer you own , and whether 
you have a Business or Graphics. 

COMPETITIVE SOFTWARE 
• 21650 MAPLE GLEN DR. ~ 

EDWARDSBURG MI 49112 
IMMEDIATE REFUND minus Shipping upon receipt of package within 18 days of ship­
ment. Enclose reason for return in package. Dealer Inquiries Invited. 
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PET PROGRAMS ON TAPE

EXCHANGE
The "programs on tape" service and exchange

functions as a low cost method for software distri

bution. The copying cost is $1 per program.

We can put up to 4 programs (8K) on a C-10

tape, or 12 on a C-30 tape. Please add SI per

tape (either C-10 or C-30) to cover tape cost

and postage within U.S. or Canada. If any written

documentation is available, a copy will be included

with the associated program.

If you have a program to contribute to the list

(one which we don't have, or an updated or

enhanced version of an existing program), please

send it on tape. We will save it for the exchange

and return a program of your choice.

Please write to me (Box 516, Montgomeryville,

PA 18936) to request or exchange programs, or

if you have any comments on the way the exchange

is being conducted.

SPACE RACE - Matt Ganis — guide your spaceship to (he top

of the box through randomly moving stars.

ACEY DEUCY - Matt Ganis -- you are dealt two cards and

then bet whether your next card will be between the

first two cards.

BOMBER - Matt Ganis -- destroy the city by dropping

bombs on it. Lose points for each bomb and accumulate

points for each hit.

MATH DRILL - William C. Anderson -- drill on addition,

subtraction, multiplication, and division for numbers 1

through 12.

OPTI-STICKS — combines optical illusions and graphics

demo of sticks rolling down hill - nice demo.

TRACE-OLD ROM - Brett Butler - self-relocating version

TRACE-NEW ROM - Brett Butler - self-relocating version

LIFE 64*64 V.2 - Frank Covitz -- maintains symmetry through

wrap around. Set for either growth or decay. Excellent

machine language program.

Gene Beds

Box 516

IvionlgomeryV'He, PA 18936

Some Exchange guidelines:

1. The Exchange is intended to promote the sharing

of user generated software.

2. Be very careful that you submit only your own,

original work to the exchange. Matters of copy

right remain the sole responsibility of the

individuals submitting the program. We accept no

liability, express or implied. Do not submit

modified (or unmodified) commercial software to

the Exchange. It makes their job much harder.

We make every effort to screen software; we will

appreciate our readers' efforts to do the same.

3. We do not intend to promote the Exchange as a

competitor to commercially available software.

You'll find that commercial software is generally

much more polished and documented than what

you'll receive from us. Robert Lock

FORCES - Everett Luinpkm — Calculate resultant of vector

forces

FORMAT - Elizabeth Deal - PRINT USING subroutines

w/rounding

HISTORY QUIZ - Dave Ray - Simple CAI program

HORIZON COORD - R. Grokett Jr. - Calculate altitudes/

azimuths of celestial objects

INDEX BOTH - R. Wagner & Wilcox - Index program

modified for all nuns

LAYOUT TECHNIQUE -Jill Johnson - CAI teaches year

book design

NERVES - Ralph Bressler -- Game of guessing random time

intervals

NEWMON ISNSTR-OLD - for 2.0ROM,s Instructions for

newmon program

PATTERNS - R. Crockett - Screen flashes & cb2 beeps

PARTS OF SPEECH - Laurie Birtalan -- for 2.0 ROMs

CAI grammar quiz-WAIT statement used

ACCOUNTING CAI - Janice Klages - Simple quiz/tutor

BASEBALL TRIVIA - Amy Druschcl - Simple team name-

city matching CAI

BIOCOMPAT -Joe Cannata -- Teats bi)orhythm compatibility

BLACK IV - Andy Finkel - Updated blackjack-Vegas rules

Uses up to 4 decks

CASCADE - Ralph Bressler -- Nice graphic bead dropping demo.

CIRCLE - Solves Josephus circle problems

COMPUTER HISTORY - Dave Ray -- CAI quiz on the

history of computers

DIAMOND LANE - Brent Weaver - Great video game-don't

hii the maniac.

DIGIT SPAN - Ralph Bressler -- Number sequence memory test.

FLASH - Ralph Bressler — High-speed word memory test

INDEX - David Wilcox -- for 2.0 ROMs Tape program

high-speed indexing program

PARTS OF SPEECH - Laurie Birtalan - CAI grammar

quic

PCKBK - Vanderpool — Very simple checkbook balancing

program

READING TEST - Mariano McElwain - CAI test of your

comprehension

RETURN - Andy Finkel -- Keyboard dexterity reduced to

simplest level.

SCREENPRINT PR40 - John Lcmkelde - Scrcendump for

SWTPC PR40 printer

SEA QUIZ - Jackie Buber - CAI teaches you about the sea

SUPER MASTERMIND - David C. Swnim II - New improved

version of logic game

SUPERMON REL.'- Wonziak, liaum, Butterfield - 3.0
ROMs Relocatable advanced machine language monitor

SUPERMON INSTR'S - Wozniak, Baum, Butterfield - for

li.ll ROMs How to run supermon

TRACE-NEW - for :5.0 ROMs Trace routine for new ROMs

UNIV. ROM TEST -Jim Butterfield - Tests out the PETs

ROM chips

VOCABULARY - Everett Lumpkin - Have the PET teach

you Latin words

1NTELLECTUS - General knowledge college level quiz

MP MATH - Does multiple precision arithmetic operations

up to approximately 40 digits or more. Uses machine

language

FN MACHINE - Number enters function machine, levers turn,

lights flash, a new number appears. Next time enter

ni'w number and predict whai will appear by determining

mathematical function

PIZZA-GRADE 3 - modified by Elizabeth Deal - Well

written quiz program [or pre-schoolers. Must give

directions over cb radio to pizza truck
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PET PROGRAMS ON T' APE Gene Bea ls 
A Box 516 

Montgomeryville. PA 18936 

EXCHANGE 
The " programs on tape" service and exchange 
fun ctions as a low cost method for so ft ware d istri­
bution . The copying cost is $1 per progra m. 
W e can put up to 4 program s (8K) on a C -I O 
tape, or 12 on a C-30 tape. Pl ease add $1 per 
tape (e ither C- IO or C-30) to cover tape cost 
and postage within U.S. o r C anada . If any wrillen 
documenta tion is available , a copy will be incl uded 
wi th the associa ted program . 

If you have a program 1O co ntribu te 1O the li st 
(one which we don ' t have, or an updated or 
enh anced version of an existing program), please 
send it on tape. We will save it for the exchange 
and return a program of your choice. 

Please write to me (Box 51 6, Montgomeryville, 
PA 18936) to request or excha nge programs, or 
if you have any comments on the way the exchange 
is being conducted. 

SPAC E RAC E - Matt Canis -- gu ide you r spaceship to the top 
of the box th ro ugh randomly moving stars. 

ACEY DE UC Y - M att Canis -- yo u a re dealt two cards a nd 
thcn bet whether your next card will be between {he 
first two cards. 

BOMBER - M att C anis -- destroy the city by d ropping 
bombs on it. Lose po ints fo r each bomb a nd accumulate 
po in ts for each hit. 

M ATH DRILL - Will iam C. Ande rson -- drill on add ition , 
subt ract ion , mult iplication, and d ivision fo r numbers 1 
through 12. 

O PTI- STIC KS -- combines opt ical illusions a nd graphics 
demo of sticks rolling down hill - nice demo. 

TRACE-O LD RO M - Brett Butler -- self-relocat ing vcrsion 
TRACE-N EW ROM - Brett Butl er -- self- relocat ing ve rsion 
LIFE 64·64 V.2 - Frank Covitz -- maintains sym met ry through 

wrap around . Set for eithcr growth or decay. Excellent 
machine language program . 

Some Exchange guidelines: 

1. The Exchange is intended to promote the sharing 
oj user generated soJtware. 

2 . Be very careful that y ou submit only y our OWI/ , 

onginal work to the exchange. M atters oj copy ­
nght remain the sole respol/ sibility oj the 
individuals submitting the program. We accept no 
liability, express or implied. Do not submit 
modified (or unmodified) commercial soJtware to 
the Exchange. I t makes their job much harder. 
We make every effort to screen sof tware; we will 
apprecia te our readers' efforts to do the same. 

3 . We do not intend to promote the Exchange as a 
competitor to commercially available sof tware. 
You 'll find that commercial soJtware is generally 
much mOTe polished and docu mented than what 
you 'll receive fro m us. R obert Lock 

FO RCES - Everett Lu mpkin -- Calculatc resulta nt of vcctor 
forces 

FOR M AT - Elizabeth Deal -- PR INT US ING sub routincs 
w/ rounding 

H IST O R Y Q U IZ - Dave Ray -- Simple CA l program 
HORIZON COOR D - R . G rokctt Jr . -- Calculate a lti tudes! 

azim uths or celesti al objects 
IN DEX BOT H - R . Wagner & W ilcox -- Indcx program 

modijicd fur <1 11 ro lll.S 

LA YOUT T EC H N IQU E - Jill Johnso n -- CA l tcaches ycar· 
buo k design 

NE R VES - Ralph Bressle r -- G ame of guess ing random time 
in l(;rval s 

N E\,VivION ISNSTR-O LD - for 2.0RO ivls Instructions for 
IH; w rno n program 

PArrTER NS - R. C rockett -- SCI'cell fl ashes & cb2 beeps 
PA RT S OF SPEEC H - Lau ric Binala n -- for 2.0 ROM s 

CAl grammar qui z-WAIT statement used 
ACCOU NTI NG CA l - ,Jan ice Klagcs -- Simple qu iz/t ulOl' 
IJASEBALL TR IV IA - Amy Druschel -- Simple tca m na me­

cit)' ma tchin g CA l 
BI OCO MPAT - J oe C annata -- Tesls bi )o rh ythm cornpa tib ility 
BLAC K IV - Andy Finkel -- Updated blackjack-Vegas rul es 

Uses up to 4 decks 
CASCADE - Ralph Bressler -- N ice graphic bead d ropping demo. 
C IRC LE - Solves J osephus circlc problems 
CO rvl PUTER H IST O RY - Dave Ra y -- CA l quiz on the 

hi slO r)' of compute rs 
D IAMON D LAN E - Brent Weave r -- G reat video gamc-don ' t 

hit the maniac. 
D IG IT SPA N · Ralph Bressler -- Number scquence mcmory test. 
FLASH - Ralph Bressler -- H igh-specd wo rd memo ry tcst 
IN DEX - David Wilcox -- for 2.0 ROM s T apc program 

high-speed indexing program 
PA RTS O F SPEEC H - La uric Birtala n -- C Al gra mma r 

q Ul c 
PC KBK - Va nderpool -- Ve!,)' simple checkbook balancing 

program 
R EA DI NG T EST - M ari ann ivlcElwa in -- CAl test o r your 

comprcllcll sion 
R ETU R N - And y Finkel -- Keyboard dexterit), reduced 10 

simplest level. 
SC R EEN PRI NT PR40 - J ohn Lcmkclde -- Screendump fo r 

SVVTPC PR40 prin ter 
SEA QU IZ - J ackic Bobcr -- CA l Icachcs you about the sea 
SU PER MASTERM IN D - Dav id C . Swaim II -- New improved 

version of log ic game 
SU PER jvl0N REL. - Won ziak, llaum , Butterfield -- 3.0 

RO M s Rclocatablc ad\"anced machine la ng:uage monitor 
SUPER MaN INSTR'S - VVozniak . llaurn , Bu tt cr fi d d -- ro r 

J .O RO ivls How to run supermOll 
TRAC E·N EW - fo r 3. 0 ROivls Tracc ruuti ne ror new ROM s 
UN IV . ROM TEST - J im Buttcdicld -- Tests out the PET's 

ROM chips 
VO CABULAR Y - EYC I'CH Lum pkin -- I-la ve the P ET tC'l(.:h 

you Lat in \Vorus 
INTELLECT US - G Cllcra l knuwlcdgc collcgc Ic vd qu iz 
1\ IP MATH · Docs multiple prccisiull arit hmctic opcr<llions 

up to a pproxirnatdy olO dig it s o r illo re. Uses machine 
language 

FN :,\'IAC HI NE - Number ent Cl's fUIlU io li machine, le\'crs lu rn , 
lights nash . a Il CW numbcr appears. Ncx t ti lll c Cil lcr 
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Capute
Wherein we

acknowledge recent

goofs...

This page brought to you by Robert Lock,

Editor/Publisher and our (sometimes hostile)

but always active readers.

It seems appropriate, on this sackcloth and ashes page,

to start with a new resolution: I promise to try to

avoid continuation articles of the type used last issue.

Charlie McCarthy's CHEEP PRINT software is in

this issue. Phew. Your comments and letters are

hereby officially acknowledged. Ouch. I won't do it

anymore. Groan.

Perhaps the biggest blooper in Issue 3 was the acci

dental deletion of the last part of an OSI software

listing. I can report, with some conviction, that the

article was read by OSI owners. The corrected listing

was printed in Issue #1 of compute II.

Corrections to Issue 3:

Utinsel, page 36.

The program line 780 printed as

780 POKEJ,BL:J=J + 1

should read

780 POKE J.B1J-J + 1

The Learning Lab, pages 52-53.

The copyright symbol shows up in various places

in the listing. It should be the up-arrow (exponentia

tion) symbol instead.

We'll keep you posted in the unlikely event that

more errors surface. ©

Program Listings for COMPUTE

Cursor control characters will appear in source listings

as shown below:

Jl=HOME , fi=CLEAR SCREEN

^=D0WN CURSOR , T = UP CURSOR

>=RIGHT CURSOR, «=LEFT CURSOR

X.=REVERSE , r=REVERSE OFF

Graphics (i.e. shifted) characters will appear as the

unshifted alphanumeric character with an underline.

This does not apply to the cursor control characters.

The Spinwriter thimble doesn't have a backarrow

symbol, so a "~" is used instead.

The "~i" is used to indicate the beginning of a

continuation line. It is also used to indicate the end

of a line which ends with a space. This prevents any

spaces from being hidden. ©

PET Word Processor

This program permits composing and printing let

ters, flyers, advertisements, manuscripts, etc., using

the COMMODORE PET and a printer.

Printing directives include line length, line

spacing, left margin, centering and skip. Edit com

mands allow you to insert lines, delete lines, move

lines and paragraphs, change strings, save files onto

and load files from cassette (can be modified for

disk), move up, move down, print and type.

Added features for the 16/32K version include disk

and cassette support written in, string search for

editing, keyboard entry during printing for letter

salutations, justification, multiple printing,

pagination, tabbing, paragraphing, and more.

A thirty page instruction manual is included.

The CmC Word Processor Program for the 8K PET

is $29.50. The 16/32K version is $39.50.

Order direct or contact your local computer store.

VISA AND M/C ACCEPTED-SEND ACCOUNT NUMBER, EXPIRATION DATE AND SI0N ORDEN.

ADD »S PER ORDER FOfl SHIPPING ft HANDLING - FOREIGN ORDERS ADO 10% FOR AIR POSTAGE.

CONNECTICUT microCOMPUTER, Inc.
750 POCONO ROAD

BROOKFIELD, CONNECTICUT 06804

TEL (203) 775-9659 TWX: 710-456-0052

Finally, MAE - A PET

DISK- Based MACRO

ASSEMBLER/TEXT

EDITOR Works with 32K PET

Works with 2040 Disk, and can drive 2022/2023

Printer, and/or RS232/20 ma Device thru User Port.

100% Disk Based, 100% Machine Language.

Macros, Conditional Assembly, and a new feature we

developed called Interactive Assembly.

Coexists with Basic, Auto character repeat, Sorted

Symbol Table.

27 Commands, 26 Pseudo Ops, 5 Conditional Ops, 38

Error Codes.

Creates relocatable object code on disk.

Assemble from Memory or Disk.

String search, search and replace, and inter-line edit.

Auto line tf-ing, move, copy, delete, renumber.

Labels up to 31 characters — user specifies length.

Includes extention to PET monitor (disassemble,

trace, etc.), Library of PET ROM locations. Relocat

ing Loader, plus more.

Manual, Diskette, U. S. postage - $169.95

(Requires completion of License Agreement —

Write for details)

Eastern House Software

3239 Linda Drive Winston-Salem, N. C. 27106
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The Journal For Progressive Computing. The Single-Board COMPUTE.

□ Please enter my 1 year (6 issue) subscription to COMPUTE.

□ Please enter my 1 year (6 issue) subscription to compute II.

My computer is: PET APPLE ATARI OSI SYM KIM _

AIM_ Other (Specify)

Check One:

S9.OO (U.S. Mail Order Subscription)

$12.00 U.S. (Canadian Subscription)

D I want Both!

S15.OO (U.S. Mail Order Subscription)

S18.OO U.S. (Canadian Subscription)

My Name, Address:

Charge my Visa MC
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COMPUTE and compute It are puDlicaiions of Small System Services, inc. 9OO-9O2 Spring Garden St.

Greensboro. NC 27403 919-272-'1867

The Editor's Feedback:

My computer is PET/CBM ATARI APPLE OTHER
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Comments:
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Others? .

Content:

Best Article This Issue (page #, title)
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articles in COMPUTE.
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Other suggestions:
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All 7 issues $10.00 ^
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Add S2.OO shipping & handling
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System Expansion

Micro Technology Unlimited
P.O. Box 4596, 841 Galaxy Way

Manchester, N.H. 03108

603-627-1464

Call Or Write For Our Full Line Catalog

Look To MTU 
For 6502 
System Expansion 

Micro Tech ~.o . Box 4596 ~401logy Unlimited 
ancheste ' Galax W 

603.627.146;' N.H . 03108 Y ay 

Call Or Write F or Our Full L· me Catalog 



The Great
American Solution

Machine.
More than 50,000

students, teachers and

administrators solve

problems with this

reliable Commodore
computer.

You're looking at the

Number One computer in

education today.

In fact, you've probably

already used it.

The Commodore.

You know it teaches.

Guides. Challenges.

Analyzes. Organizes.

Simplifies.

"3i

But did you know it has

capabilities that are far

beyond its price range?

You can accomplish tasks

with The Commodore at a

price/performance ratio that

leads the field.
You can also count on

The Commodore showing up

for class every day.

It's a remarkably sophis

ticated, remarkably reliable

machine. Around

the world in

schools—and businesses

too—there are more

than 100,000 Commodore

computers now at work.

If you sense a snag in the

flow of knowledge in your

classes, we think you should

challenge The Commodore.

Compare it against any

computer in—or above—its

field.

See if it won't raise the

level of interest and accom

plishment among your

students.

And simplify the com

plex in your administrative

duties.

All at a price that makes

it stand alone.

For the name of your

nearest authorized Commo

dore dealer, just write to:

Commodore Business

Machines, Inc., 3330 Scott

Blvd., Santa Clara,CA 95051

Call now toll-free. Ask for operator 973:

800-824-7888
(In Calif., 800-8527777)
(In Alaska and Hawaii, 800-824-7919)

commodore

·-

The Great 
American Solution 

Machine. 
More than SO,OOO 
students, teachers and 
administrators solve 
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