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Professional Business Software 

For The Commodore 32K Microcomputer System 


With 2040 Dual Drive Disk & 2022 Tractor Feed Printer 


General Ledger 

• 	 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 

Accounts Payable 

• 	 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 Rle 
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 

Accounts Receivable 

• 	 Maintains Invoice File For Up 
To 300 Invoices. 

• 	 Accomodates Full 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 
FullOperator Prompting. 

• 	 Complete Data Input 
Verification And Formating. 

• 	 Automatic Posting To 
General Ledger ... .$195.00 

Payroll 

• 	 Maintains Monthly, Quarterly, 
And Yearly Cumulative Totals 
For Each Employee. 

• 	 Payroll Check Printing With 
Full Deduction And Pay Detail. 

• 	 Sixteen Oitterent 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 .... $350.00 

Structured around the time tested and reliability proven 
series of business software systems developed by Osborne 
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 
5115 MENEFEE DRIVE • DALLAS, TX 75227 • 214-381·0690 
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NEECO PROUDLYANNOUNCES THE NEWEST 

HARDWARE AND SOFTWARE FOR YOUR PET! 
The PET is now a truly sophisticated4~\l~~t~ Business System with the announcement frf~ 0\) 

of these peripherals and software packages.910~·~~\ 
.,.. 0~~ ,...____P_R_O_D_U-CT D•E•S-C-Rl_P_Tl•O•N----P•R•IC•E--•AV•ILAB________ •A __IL•ITY---

,.~ •('{>t> T 
V ~·' ~' PE 2001-SKN !Large Keys) 8K RAM $ 795 IMMEDIATE 

1,0 'l}'l.t.I PET 2001-SK BK RAM $ 795 IMMEDIATE 
PET 2001-16KN1Lsrga Keys)16K RAM• $ 995 IMMEDIATE 
PET 2001-32KN (Large KeysJ 32K RAM $1295 IMMEDIATE 

NEW PET 2023 PRINTER ROLL FEED $ 695 IMMEDIATE 
NEW 

-· 
PET 2022 PRINTER TRACTOR/ROLL $ 795 IMMEDIATE 
ROMRETRO KIT UPDATED O/ S $ 90 IMMEDIATE 
PET 2040 DUAL FLOPPY• $1295 IMMEDIATE 

NEW PET C2N 2nd Cassette $ 95 IMMEDIATE 
·rho 16Kl32K (large keyboard) unllsdo not include scauetto drive. Order C2N Cauette. 
2040 Floppy Drive requires a 16Kor 32K unit. BK 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 $100 OF SOFT
WARE FROM OUR CATALOG IF YOU MENTION YOU SAW THIS AD. 

EDUCATORS TAKE NOTICE I

• 

2 Commodore NOW 3 Commodore (At least until )
Computers = Computers 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 CBMIPET 
Computer absolutely *Free* (direct from Commodore) for every two CBMIPET Com
puters Purchased at retail! 

Contact NEECO tor details and ordering information 

EDUCATORS TAKE NOTICE I
• 

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 

'Price includes IEEE interface 
to PET. IEEE Port is available THE NEC SPINWRITER $2995 for use with 2040 Dual Disk. 

MODEL 5530-P (~~~~~;;%:'~ET) 
•The NEC 5530-P -is the output printer recommended by Commodore for their Word Processing System. 

Mon-Fri 9:30-5:30 NEECO MasterCharge & 
679 Highland Ave. Visa Accepted 

Needham, MA (617) 449-1760 
02194 Telex: 951021 

MICROAMERICA DISTRIBUTING 
"Nationwide distributors of Computer Equipment" 
21 Putnam Street 
Needham, MA 
02194 (617) 449-4310 
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NEECO 
PROUDLY MUL Tl-CLUSTER 
INTRODUCES 	 "Multi User Management System for 

Commodore CBMIPET* Computers" 

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

Channel Module 
CM-800 

$995Multi.Cluster 

Model MC-800A 


Standard 3 Channels) 


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

II Multi.Cluster 
Model MC-800A 

(Standard 3 Channels) 
~ · a 

t PET~~l[!f"t,,, ~ 

Up to 8t 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  Output Printer Module allows 
Cluster allows you to make full use of the Com
modore 3 units for the price of 2 educat ional pro

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

grams. 

Standard Components: Optional Component Prices: 
1 Multi-Cluster .. .. . . . .. ..... . #MC800A Each additional CM-100 ... .. ... .... . .. .. . $250 
3 Channel Modules 
3 6' Ribbon Cables 

.. . . .... .. . 

. . .. .... . . . 
#CM-100 
#RCS 

Each 12 ' Ribbon Cable (RC12) .. . . .. . .. .. . 
Each 18' Ribbon Cable (RC18) .... ....... . 
Output Printer Module (PM200) ..... ... . . . 
(For Centronic':s Protoc:al Printers) 

$ 40 
$ 60 
$200 

t • - PET 

·PET is a reg istered trademark of Commodore Business Machines. Small Keyboard PETS require a ROM Retrofit Kit for Mult i· 
Cluster system operation. 

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

NEECQ Dealer Sales: 	 Customer Sales: 
Mlcroamerlca Distributing NEECO 

679 Highland Ave. 21 Putnum St., Needham, MA 02194 679 Highland Ave., Needham, MA 02194
~8;':,.ham, MA (617) 449-4310 	 Telex: 951021 {617) 449-1760 
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The Editor's 
Notes Robert Lock 
The Fifth West Coast Computer Faire 
San Francisco, California March 14,15and16 
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 magazme 
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 resp ctive 

business software offerings . 

lnfoworld (the new weekly newspaper of micro

computing) had a nice touch supporting their time

liness. On Sunday morning they handed out a special 

Faire edition covering the Faire. Unfortuna tely, 

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 80 
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 unit. 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 lo 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) ~ill be )oinin? us 
with a column . Al Baker's Programmmg Hmts w11l 
begin in Issue number 5 of COMPU~E, providing 
helpful information to Apple and Atan own~rs. ~ook 
for his excellent article in this issue on Atan 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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trated 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 for me to bug 
him about the location of one pin. 

3. A tutorial on sys and usr functions. I have similar 
problems to Mr. Wachtel (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 'II 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 Complalnts/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 "scams01 

, as are their readers. 
With good communications between readers, maga
zines, and advertisers, we'll resolve some of the 
problems of the past. 

Artlcles, 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 explanation of COMPUTE's PETICBM 
program llstlng codes, see page 120. 
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Computersand 

Socl.ely David D. Thornburg

and Betty J. Burr 
lnnovision 

P.O. Box 1317, Los Altos, CA 94022 
Assuming that you are a personal 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 wilJ 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, the 
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 wilJ 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 ofr' 
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 realJy 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 1 

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 
Judgmmt to Calculation, by Johseph W ·iz nbaum 
(W . H . Freeman and Company, San Francisco, 
ISBN 0-7167-9463-3, $5.95). Dr. W eiz nbaum 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. 



Takethemystery 

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. 
$25.00 Hardcover pp. 342 
ISBN 0-07-037823-1 

YOU JUST BOUGHT 
A PERSONAL 
WHAT? 

.....-'......~ F) by Thomas Dwyer and Margot 

I(-• 7 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 wnte your own computer programs, and then 
show you how_ to use structured design techniques 
to tackle a vanety of larger projects. The book 
co~tains over 60 ready-to-use programs written in 
Microsoft and level II BASIC in the areas of 
edu~ational games, financial record keeping, 
busmes~ 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 . 


• 	 I·---------------------------------------
1 Please send ~JrJ;;
; D copies of The BYTE Book of Pascal ~• I 

I D copies of You Just Bought a Personal What? ••nII ; 
; D copies of Beginner's Guide for the UCSD Pascal System; 
I Add 75¢ per book to cover postage and handling. 

Name 	 Title Company 

Street City State/Province Code 

D Check enclosed in the amount of$, _________ 
D Bill Visa 0 Bill Master Charge 

Card No. Exp. Date___

E"'I BYTE BOOKS Division • 70 Main Street 
fl[)[)r.S------~~!'!'~!:.o.!1~·-~~-o~!:,S____~~:~~s--• 

1 
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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-0
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 neophyles 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-based machines as w 11. 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 !er 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 techniqu s, 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, Scar 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 yout column as 
much as it is ours. 
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An Introduction to Small Business 

Software for the PET*. II. 

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 lhat it had to offer 
some other advantages over all of the 
others . We have offered-and sold 
some-mailing list syslems 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 Lo 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 
oftware, mus1 find a program 1ha1 comes 

closest lo his needs. This is a time consum
ing, expensive lask. We' ve talked wi1h 
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 lhe software for you or to 
write your own . This can cost more than the 
cost of the computer . 

The last oplion is 10 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 Lo 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 MAlLING 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.. I 

Matches with FORT#! 
and T4R321 
and 0Jo / R@31 

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 ubset of the files . 

File organization is done using two of the 
field s 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 that 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 

sorting. Well, here this is up to you . You 
can, at the time you print labels, choose the 
layoul 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 
At 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 I, 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 

pace 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. 

Charge to 
your 

MC/ VISA 

DR. DALEY's Software 

425 Grove Ave., Berrien Springs, Ml 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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WHY IS CURSORM 

SO GOOD? 

A Special Thanks to Maybe it's because we've always had high standards. Beginning with 
Our Talented Authors: our first issue in July, 1978, we've published some80 programs in our 

first 16 issues. Plus 16 animated graphic "Front Cover" programs.Howard Arrington 
Gary Bainbridge That's a lot of programs, a lot of code. Each program has been 
Chuck Bond extensively edited by Glen Fisher, our Editorial Director.The result is 
Chuck Ca~es obvious: Cursor programs reflect professional standards. We'reHal Carey 
Art Carpet proud of every program we publish. 
Sheila Dolgowich 
Ralph Dufour But there's something e.lse, too. 
Greg Erker 
Glen Fisher It's imagination. Our subscribers continue to be delighted with the 
Gary Flynn new, fresh programming ideas that Cursor provides. Some of the
John Fox 
John Grove best graphic animations for the Pet have appeared in Cursor. 
Julia Hallford Teachers love us! They use Cursor as an example of what can be 
Mike Hamilton done on a Pet, with some skill and imagination. 
Mark Heaney 
James Hinds Finally, there's service. Orders for single issues are almost alwaysKen Kasmar 
George Leotti shipped within 24 hours. New subscriptions are processed within 
Randall Lockwood five working days. Should you get one of our rare defective tapes, 
Martin Mabee just return it for an immediate replacement. And of course you can
David Malmberg 

cancel your subscription at any time and we'll gladly refund allTom Marazita 
John Matarella remaining issues. 
Ken Matthews 
John Melissa Cursor: Quality. Imagination. Service. 
Malcolm Michael 
Ken Morley For only $3.95 you can buy a sample issue and judge for yourself. Or
Christopher Nadovich 

send $20 for a six-issue subscription. You 'll get six C-30 cassettes,Norman Parron 
Mark Pelczarski each with five programs and a Front Cover ready to LOAD and RUN . 
Larry Phillips With each issue you also get our Cursor NOTES, a lively commentary
David Platton on the industry, as well as documentation for the programs.Donald Ross 
Herb Sandy 
Brian Sawyer 
Tony $chettino (_------·------ORDER FORM•·-----------, 
Larry Stevens __ Sample Copy of Cursor $3.95 (California residents add 6% tax) 1 
Theodor Wagner I __ 6 issues for $20 (US & Canada. US Funds.} II . I 

: Name ----------------------~ 
: Address ----------------- ----- 

: City State Zip ----- 

1 D VISA D MasterCharge Expires:CURSORM __, IPrograms for PET"' Computers 
I Card Number: Signature: 

I CURSOR r-T-h--C- d----.
Pet is a trademark of I Box 550 e 0 eCommodore Business Machines. Inc. , _______________________________ _I Goleta. CA 93017 \A I k ..
i Phone: 805-967-0905 YYOf S ,) 
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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 I 
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 c0nsidering 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 ofgetting this magazine 
started and rolling has been the chance to plug into the 
''mainstream '' of microcomputing activity. The mainstream, 
I 've found, 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 
fou11d each other, a11d especially pleased at their relationship 
with COMPUTE. 
Robert Lock, Editor/Publisher 
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PRODUCT FEATURE 


TheCBM8032 

Lorry Isaacs, COMPUTE Stoff 


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 1 l 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 soundJ so you must 
add an external speaker if you want to use this one . 
Printing the appropriate character will sound the 
bell, as wil1 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 rnode 
the lines are 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 ~e 
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 
rv' 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. 



Authorized Dealers 
APRIL, 1980 

ALABAMA 

A11001SON 

3156 University Dr NW 

Huntsville 35805 

205-539-3444 


BEf!NEY OFFtCEEOUIPMENl 
1718 Vaughn Rd 

Montgomery 36109 

205-277-1601 


COMPU l ErtLANO 
3020 Univers11y Or NW 

Huntsvitte 35805 

205-539-1200 


SC COIU'ORA TION 
246 South Court St 

Montgomery 36104 

205-262-1961 


THE LOGIC STOOE 
Lagoon Prk Shopping Vlge 
Montgomery 36 117 
205-279-9797 

RICKLES ELECTROOICS 
2800 Meighan Blvd 

Gadsden 35904 

205-547-2534 


ALASKA 

KLOPF WOOKS 
SR 51367 

Faubanks 99701 

907-452-8502 


T& ASALES 

2600 Denali Si = 101 

Anchorage 99503 

907-276 -6911 


ARIZONA 

• ANCROllA 
4518 E Broadway 

Tucson 85711 

602-881 -2348 


COMMERCIAL & HOME SYSTEMS 
7840 E Broadway = 113 
Tucson 85710 
602-886-6850 

EVANS NEWTON 
7335 E. Bulherus Or =P 
Scollsdale 85260 
602-998-2777 

lllTERPORT ASSOCIATION 
5801 E 22nd Street 

Tucson 85711 

602-747-5773 


MICRO COMPUTER BROKERS 
6819-P North 21st Ave 

Phoern• 85015 

602-242-9961 


• MILLET'S ELECTRONICS 
621 E. Broadway 
Mesa 85204 
602-964-1 600 

ARKANSAS 

ABACUS, l~IC 
= 10 Smith Bldg PO Box 0 
Conway 72032 
501 -329-9050 

COMPUTERLANO 
11121 Radney Parham Rd. 
Lillie Rack 72212 
501-224-4508 

' COMPUTER PROOUClS UNllMl1£0 
2412 Broadway 
Lillie Rock 72201 
501 -371 -0449 

OATASHOPPE 
238 Central Mall 

Fl. Smith 72903 

501-452-494B 


DATA SHOPPE 
1000-C E Mame 
Van Buren 72956 
501-474-8891 

8VTESHOP 
1650B Hawthorn 
Lawndale 90260 
213-371 -2421 

BYTE SltOP 
5453 E. Stearns St. 
Long Beach 90B15 
213-597-7771 

BmSHOP 
11611 San Vicente Blvd. 
Los Angeles 90049 
213-820-1524 

BVTESHOP 
1415 El Camino Real 
Ml. View 94040 
415-969-5465 

BYTE SHOP 
2233 El Camino Real 
Palo Alto 94306 
415-327-8080 

COMPUTERLAND 
22634 Foothill Blvd 
Hayward 94542 
415-538-8D80 

COMPUTERLAND 
6840 La Cienega Blvd . 
Inglewood 90302 
213-776-8080 

COMPUTERLAND 
4546 El Camino Real 
Los Altos 94022 
415-941-8154 

COMPUTERLANO 
24001 Via Fabricante 
Mission Viejo 92691 
714-770-0131 

14 

Sepulveda Blvd. 
Tarrance 90505 
213-325-4754 

THE COMPUTER ROOM 
1500 Graham Hill Rd 

Santa Cruz 95018 

408-426-94 73 


' COMPUTER TIMESHARING CORP 
5560 Ruffin Rd. 

San Diego 92123 

7t4-565-0505 


COMPUTER WORLO, lllC 
3808 W Verdugo Ave 

Burbank 91505 

213-848-5521 


COMPUTER WORLO 
15818 Haw1horne 

Lawndale 90260 

213-370-4842 


• COMPUTER WORLD. INC 
5848 Sepulveda Blvd. 
Van Nuys 91411 
213-786-7411 

' COMPU TER WORLD. lllC 
6789 Westminster Ave. 

Westminster 92683 

714-898-8330 


' DATA EQU IPMENT SUPPLY 
8315 Firestone Blvd . 

Downey 90241 

213-923-9361 


EOUCA llONALMICRO SYSTEMS 
1527 28th St, 

Sacramento 95816 

916-452-3609 


• GRASS VALLEY CO!IPUT ER 
18430 Jayhawk Or. 

Smartville 95977 

916-272-2793 


' INTl INST. Of tlATL HEAL TH 
7422 Mountjoy 
Hunlington Beach 92647 
714-848-0774 

JAY-KERN ELECTRONICS 
1135 Columbus 

Bakersfield 93305 

805-871 -5800 


K-SMITH ASSOCIATES 
11 Mast Court 

Sacramento 95831 

916-392-0317 


• LANTOR, INC 
8055 Manchester Ave. 

Playa de! Rey 90291 

213-821 -0642 


LYOllTV 
19515 Village Dr. 

Sonora 95370 

209-532-4894 


• MATIHEWS TV &STEREO 
6040 Mission St. 
Daly Cily 94014 

15-992-5400 

MICRO DISTRIBUTORS 
2737 Croddy Wy. Unit E 

Santa Ana 92704 

714-641-0205 


PARADYt.IE CONSUMER ELECTR OtllCS 
404 Second St. 

Davis 95616 

916-785-52TO 


PASCO SCIENTIFIC 
1933 Republic Ave. 

San Leandro 94577 

415-351-1501 


PG COMPUTERS 
10166 San Pablo Ave 

El Cerrito 94530 

415-527-6657 


• PROGRAMMABLE ELECTRONICS 
1748 W, Chapman Ave. 
Orange 92668 
714-978-6587 

RADIO MART 
1075 Cypress Ave. 

Redding 96001 

916-241-3000 


• Oeno1es dealer buying directly 
from Commodore 

http:PARADYt.IE


~ Authorized Dealers 


SYSTEMS FOAMULATE CORP 

39 Town & Country Village 

Palo Alto 94301 

415-326-9100 


COLORADO 

AMPTEC 

2310 Providence Circle 

Colorado Springs 80909 

303-597-5384 


AMPTEC 

5975 No. Broadway 

Denver 80216 

303-571 -0833 


8YTESHOP 

3101 Walnut St. 

Boulder 80301 

303-444-6550 


8YTESHOP 

300 E. Foolhllls Pkwy 

Ft. Collins 80525 

303-223-4000 


8YTESHOP 

970 So. One da 

Denver 80224 

303-399-8995 


aJMPUTERlANO 

8749 Wadsworth Blvd. 

Arvada 80005 

303 -420-1877 


COMPUTERLANO 

4543 Templeton Gap Rd. 

Colorado Springs 80909 

393-574-4150 


COMPUTERLAND 

2422 S. Colorado Blvd. 

Denver 80222 

303-759-4685 


fl!ICRO COMPUTER lflOUSTRIES 

t520 E Mulberry, Suite 24 

Fl. Collins 80524 ' 

303-221-1955 


MICRO WOALD ELEC TRONIX 

6340 W. Mississippi 

Lakewood 802.26 

303-936-4407 


NEIGHSORHOOO COMPUTER ST 

13045 W. Alameda Pkwy 

Lakewood 80215 

303 -988 -9140 


CONNECTICUT I 
COLONIAL ENTERPRISES 

360 Broad Street 

New London 06320 

203-442-2798 


COMPUTERLANO 

1700 Post Rd . Herilage 

Fairfield 06430 

203-255-9252 


COMPUTERLANO 

55 Prall Street 

Hartford 06103 

203-727-1857 


CONNECTICUT MICROCOMPUTER 

f 50 Pocono Road 

Brookfield 06804 

203-775-9659 


HAASE OfflCE MACHINES 

908 Washington Bllld. 

Stamford 06901 

203-359-4680 


MULTI BUSINESS COMPUTER SYSTEMS 
28 Marlborough St. 
Portland 06480 
203-342-2747 

DELAWARE 

COMPUTERLANO 

Astro Shopping Center 

Newark 19771 

302-738-9656 


DISTRICT OF COLUMBIA 

COMPUTER EMPORIUM 

1990 K Street NW 

Washington DC 20006 

202-466-3367 


FLORIDA 

ACCURATE COMPUTING SERVICE 

785 N. Lake Blvd . 

North Palm Beach 33408 

305-842-4900 


•COMPUTER CENTER 
6578 Central Ave. 
St. Petersburg 33707 
813-343-1396 

COMPUTERLANO 
500 E Spanish River Blvd. 
Boca Raton 33432 
305-368-1122 

COMPUTERlANO 

274 Alhambra Circle 

Coral Gables 33134 

305-442-4112 


COMPUTERLANO 

3963 N. Federal Hwy 

Ft. Lauderdale 33308 

305-566-0776 


COMP\JTERLAND 

2777-6 University Blvd, 

Jacksonville 32217 

904-731-2471 


COMPllTERLANO 

7374 S. Tamiaml Trail 

Sarasota 33581 

813-921-7800 


COMPUTERLAND 
152.0 E. Fowler Ave. 

Tampa 33612 

813 -971-1680 


COMPUTERLANO 
4275 Okeechobee Blvd . 
Wesl Palm Beach 33409 
305-684-3338 

COMPUTER SPECIALTY 

3820 Minlon Road 

Melbourne 32901 

305-727-5147 


• COMPllTERS FOR YOt.I 
3608 W. Broward Blvd. 
Ft. Lauderdale 33312. 

- 1-8945 

ORLANDO ELECTRONICS CO. 

2356 W. Oak Ridge Road 

Orlando 32809 

305-855-1010 


PROFIT CONCEPTS. me 

3300 University Or 

Coral Spnngs 33065 

305-753-8303 


UNITED SYSTEMS & SOfTWARE 
P. O. Box 117 

Winter Park 32789 

305-647-2251 


GEORGIA 

ACTION BUSINESS MACHINES 

1684 N. Atwood Drive 

Macon 31204 

912.-47 4-3333 


• ANCRONA 
3330 Piedmont Ad. 
Atlanta 30305 
404-261-7100 

ATLANTA COMPUlER MART 

5091 -B Buford Hwy 

Atlanla 30340 

404-455-064 7 


COMPUTERLANO 

2423 Cobb Parkway 

Smyrna 30080 

404-953-0406 


THE LOGIC STORE 

3050 Macon Road 

Columbus 31906 

404 -568-0197 


MERCHANT'S BUSINESS MACHINES 
18 Executive Or. NE 
Atlanta 30329 
404-633-1027 

PEIUMETER OffltE SUPl'lY& EQUIP, lllC, 
6950 Peachtree Ind. Blvd .. Suite F 
Norcross 30071 
404 -449-5832 

HAWAII 
COMPUTERLAND 

567 S. King St. 

Honolulu 96813 

808-521-8002 


IDAHO 

• ELECTRONIC SPECIAL TIES 

8411 Fairview Ave. 

Boise 83704 

208-376-5040 


•WORLD TOY & H088YCAAFT 

7820 Fairview Ave. 

Boise 83704 

208-376-3561 


ILLINOIS 

• APPLETREf STEREO 

1022 w, Lincoln Hwy 

DeKalb 60115 

815 -758-2442 


~ 	APPLETREESTEREO 
117-119 E. Beaufort St 
Normal 61761 
309-452-4215 

• APPLETREE STEREO 

1645 N. Alpine 

Rockford 61107 

815-22.6-9826 


4,,,.~, ", ·: 
.- " • 

PER50NAl COMPUTING CENTER 
3819 W. 95th Sl. 

Overland Park 66212 

913-649-5942 


KENTUCKY 

• BARNEY MILLER'S INC. 
232 E. Main Sl. 
Lexington 40507 
606-252-2216 

COMPUTERWIO 
10414 Shelbyville Rd. 

Louisville 402.23 

502 -245-8288 


MICROTECH, INC, 

1127 S. 6th Sl. 

Louisville 40203 

502-587-8099 


LOUISIANA 

COMPUTER PLACE 

3340 Highland Road 

Baton Rouge 70812 

504-387-0072 


COMPUTER PLACE 

1904 Pinook Ad, =202 

Lafayetle 70508 

318-232-4097 


COMl'\JTER SHOPPE 

12~ W. Bank Expressway 

Gleli>a 70053 

SIM-366-0687 


• COMP,l)TER SHOPPE 
322&0anny Park 
Metaine 70002 
504~4-6600 

EXl'AIUI> TECHNOLOGIES, INC 

3883 Greenway Place 

~rt71105 
3111-86&-5144 

0 ffif£MAH ELECTRONICS 
708iN1,l'th Sl. 
West~onroe 71291 
318-388-231 2 

vllo CTRUM 
660 eterans Memonal Blvd. 
¥ . 	 rle 70003 


85 -6527 


COMPUTERLANO 

16065 Frederick Road 

Rockville 20855 

301 -948-7676 


COMPUTERS, ETC 

13-A Allegheny Ave 

Tow son 2.1204 

301-296-0520 


MAC'S MERCllAtlOISEMARI 

7140 Fairbrook Rd 

Ballimore 21207 

301 -298-0473 


• THE MATH SOX. INC 
2621 Universlly Blvd. W. 
Wheaton 20902 
301-933-8770 

YOUR OWN COMPUTER. LTO 

10678 Campus Way South 

Largo 20870 

301-350-6680 


MASSACHUSETTS 

CO!olPUMART CORP 

270 Third St. 

Cambridge 02.142 

617-491-2700 


COMPUTER CITY 

5 Oexler Row 

Charleston 02.12 

617-242 -3350 


COMPUTERLANO 

214 Worcester St 

Wellesley 02181 

617-235-6252. 


COMPUTER SHOP 11000011 

288 Norfolk Sl. 

Cambridge 02139 

617-661 -2670 


COMPUTER VILlAr.E 

66 Myron St 

West SpringlielO 01089 

413-739-3809 


* Denotes dealer buying directly 
from Commodore 

,,?., , ..,, , , , ..soJJ!f(ael@'46637 
219-277-4-SSS' 

~::::::--..... 

folC(JBUS 
6146 N. Lincoln Ave. 
Chicago 60645 
312-583-3358 

• OACUTT BUSINESS MACHINES 
431 Flrst Street 
LaSalle 61301 
815-224-2774 

• RUHL & ASSOC IATES 

24 W. Stevenson 

Freeport 61032 

815-235-7800 


• SCHAFF SYSTEMS & ENGINEERS 
Ats. 25 & 62 
Algonquin 60102 
312.-658-5013 

• STEREOTRONIC INDUSTRIES 
Wadsworth Rd. & North Ave. 
Zion 60099 
312-336-2.222 

SYSTEMS. INC 
2200 W. Lawrence Ave. 
Chicago 60625 
312-561-6137 

IND IA NA 

• AUDIO SPECIAUSTS 

4~ N. Michigan 

South Bend 46601 

219-234-5001 


• COMMUNICATIONS ELECTRONICS 
2204 Grand Ave. 
Connersville 47331 
317-825-6893 

...... . JlfCOMPUlEf&.~ 
;:;_sJ~9'.i'l:J .S~ 31'North 

COMPUTERLANO 
136 W. Ogden Ave. 
Downers Grove 60515 
312-964-7762 

COMPUTERLANO 

1500 s. Lake Sl. 

Mundelein 60060 

312-949-1300 


COMPUTERLANO 

9511 Milwaukee Ave. 

Niles 60648 

312-967-1714 


COMPUTERLANO 

10935 S. Cicero Ave. 

Oak Lawn 60453 

312-42.2-8080 


COMPUTER LAND 

4507 N. Sterling 

Peoria 61614 

309-688-6252. 


• FINANCIAl DYNAMICS 
530 Park Ave. 
River Forest 60305 
312.-771-5441 

• KAPPEL'S COMPUTER STOAE 
125 E. Main St. 
Belleville 622.20 
618-277-2354 

• LILLIPUTE COMPUTER MART 
4446 Oakton Sl. 
Skokie 60076 
312-674-1383 

•THE COMPUTER CENTER 
302 Commercial 
Wa1erloo 50701 
319-232-9504 

CYBERIA, INC. 

2330 Lincoln Way 

Ames 50010 

515-292-7634 


THE MEMOOY 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. 1051h St. 
Overland Park 66212 
913 -648-7105 

MAIN ELECTRONICS 

225 Ida 

Wichita 67211 

316-267-3581 




(: Authorized Dealers 


• NEECO (New England Ele<lronics) 

679 Highland Ave. 

Needham 02192 

617·449-1760 


' RETAIL COMPUTER CENTER 

455 Cen1er SI. 

Ludlow O 1056 

413-589-0106 


THE SOUND COMPANY 

Fairfield Mall 

Chicopee 01020 

413-593-5330 


THE SOUNO COMPANY 

447 Sumner Avenue 

Sprlnlleld 01108 

413-736-3626 


THE SOUND COMPANY 

The Westfield Shops 

423 E- Main Sl 

WesHield 01085 

413-568-1160 


MICHIGAN 

!HE COMPUTER CENTER 

28251 Ford Rd. 

Garden Chy 48135 

313-422-2570 


' 	COMPUTER HOUSE 

1407 Clin1on Road 

Jackson 49202 

517-783 -5343 


COMPUTERLANO 

2927 281h SI. SE 

Kenlwood 49508 

616-942 -2931 


COMPUTERLANO 

301 S. Livernois 

Rochesler 48063 

313-652 -9000 


COMPUTERLANO 
29673 Norlhweslern Hwy 
Sou1hf1eld 48034 
313-356-8111 

' COMPUTERMAAT OF ROY Al OAK 

560 W. 14 Mite Road 

Clawson 48017 

313-288-0040 


" COMPUTRONIX 

423 Saginaw Ad. 

Midland 48640 

517-631 -8060 


HILTON FROST, INC, 

162 Apple Ave. 

Muskegon 49442 

616-722-6757 


WTERUNK 

101 North Maplewood 

Berrien Springs 49103 

616-471 -2144 

616-471 -3126 


' 	MAIN SYSTEMS. INC. 
1161 N. Baffenger Hwy =8 
Flin! 48504 
313-232-3130 

MAIN SYSTEMS. INC 

1324 Lake Drive. SE 

Grand Rapids 49506 

616-454-0298 


MAIN SYSTEMS. INC 

2929 Covlnglon Courl 

Lansing 48912 

517-485-3910 


MATRIX, INC 

1241 N. Main 

Ann Arbor 48104 

313-663-6677 


NATIONAL MICRO 

I 094 Third SI. 

Muskegon 49440 

616-722-2929 


• NEWMAN COMPUTEll EXCHANGE 
1250 N. Main Slreel 
Ann Arbor 48107 
313-994 -3200 

MINNESOTA 

• COMPUTER DEPOT 
3615 W. 701h SI. 
Minneapolis 55436 
612-927-5601 

' COMPUTER DEPOT 
7625 Bush Lake Ad. 
Minneapolis 55435 
612-831 ·2088 

COMPUTERLANO 

8070 Morgan Circle Dr. 

Bloomlnglon 55431 

612-884-1474 


• OIGITAl OEN 
2138 Burnsville Cen1er 
Burnsville 55337 
612-770-3424 

• DIGITAL OEN 
1009 Maplewood Matt 
Maplewood 55109 
612-770-3975 

• MINNESOTA MICRO SYSTEMS 
514 Cedar Ave. South 
Minneapolis 55454 
612-338-5604 

' SCHAAK ELECTRONICS 
1415 Mendota Helghls Ad. 
SI. Paul 55120 
612 -454 -6830 

ZlM COMPUTERS 
5717 Xeres Ave, 
Brooklyn Genier 55429 
612-560-0336 

MISSISSIPPI 

MISSISSIPPI MICROSINC. 
Mart 51-1700 Terry Ad. 
Jackson 39204 
601-948-7846 

MISSOURI 

' COMPUTER COUNTRY 

235 Dunn Road 

Florissant 63031 

3T 4-921 · 4~33 


• CO~MER COUNTRY 
4479 Lemay Ferry Rd, 
St. Louis 63129 

- 314-487-2_0 

PARSONS ELECTROlllCS 

T059 Venlure Dr. 

SI. Charles 633DT 

314-723-2227 


MONTANA 

BYTE SHOP 
1201 Grand Ave. Suile 3 
Billings 59102 
406-252-2299 

' THE COMPUTER STOOE 
1216161hSt.W, =35 
Billings 59102 
406-245-0092 

NEBRASKA 

AMERICAN COMPUTERS 

4442 s_841h 

Omaha 68127 

402-592-1518 


COMPUTERLAND 

T1031 Elm SL 

Omaha 68144 

402-39T-6716 


DOUBLE EELECTRONICS 

280 N. 115th St. 

Omaha 68154 

402-334 -7870 


'	 MIDWEST COMMER 
8625 'I" Streel 
Omaha 68127 
402-592-3590 

NEVADA 

BYTE SHOP 

4104 S. Keitzke Lane 

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-C E. Charleslon 

Las Vegas 89104 

702-384-1512 


NEW HAMPSHIRE 

COMPUTERLAND 

419 Amhersl 

Nashua 03060 

603-889-5238 


L D ENTERPRISES 

736 Third Ave. 

Berlin 03570 

603-752-1942 


STILLGATE COMPUTER SYSTEMS 
1 West Street 
Keene03431 
603-357-3981 

NEW JERSEY 

COMMERLANO 

Highway E65 Roule 4 

Paramus 07652 

201 -845-9303 


MELAO ASSOCIATES 
P. 0 . Box 159 

Mifilown 08850 

20T -828-3682 


'	 S. M. I. 
600 Washington Ave. 
Carlsladt 07072 
20T -939-4800 

' S.S. COMPUTER ENTERPRISES 
224 E. Madison Ave. 
Cresskill 07626 
201-567-8076 

STONEHENGE COMPUTER CO 

89 Summil Avenue 

Summi10790T 

201 -277-1020 


THOR ELEC TRONICS CORP, 

321 Pennsylvania Ave. 

Linden 07036 

201-486-3300 


NEW MEXICO 

MICROCOMPUTER SERVICES 

220T E. 11th Street 

Farmlnglon 8470T 

505-327-6825 


• OMEGA BUSINESS PROO. INC. 
3too Aichmmond NE 
Albuquerque 87107 
505 -345-4545 

NEW YORK 

AMERICAN PERIPHERALS 

3 Bangor Slreet 

Lindenhurst 1T747 

516-226-5849 


• A. S. D. OFFICE SYSTEMS 
Van Wyck Plaza 
Poughkeepsie 12603 
914 -473-9400 

I ASI CELESTIAL COMPUTERS 
N Y ASTROLOGY CENTER 
127 Madison Avenue 
New York Clly 10016 
212 -679-5676 

•BC COMMUNICATIONS 
207 Depot Road 
Huntinglon Sin. 11746 
516-549-8833 

THE BINARY ORCHARD, INC 
S-5B54 Camp Road 
Hamburg 14075 
716-648-7167 

BITS & BYTES 

2800 Straighl Rd. 

Fredonia 14063 

716-673-1682 


BITS COMPUTERS 

418 w. Dominic St 

Rome 13440 

315-336-0266 


COMP\JCIRCUIT 

222 E.. Amhersl St. 

Buffalo 142T4 

716-838-2442 


' THE COMPtJlER FACTORY 
485 Lexlnglon Ave. 
fllew York Cily 100T7 
212 -687-5001 

4 

' COMPUTER STRATEGIES, lllC 
300 N. Main St 
Spring Valley 10977 
914 -356-7770 

COMPUTER WORD. INC 

422 Northern Blvd. 

Greal Neck T 1021 

516-487-7830 


• COMPUlER WORLD 
519 Boston Posl Ad. 
Port Chesler T0573 
9T4-937-6662 

COMTEK ELECTRONICS 

2666 Coney Island 

Brooklyn T 1235 

212-332-5933 


OEJ VIOEO SERVICE, WC 
840 Wellwood Avenue 
North Lindenhursl T 1757 
5T6-957-8932 

EXCEL COMPUTER SERVICES 

3636 Hollend Ave. 

Bronx 10467 

212-652-4028 


HaiOEAS COMPUTER EMPORIUM 
57 North Slreel 
Middlelown T 0940 
9T4-343-4880 

LOGICAL PLAYBACK 

10 Grace Ave. 

Greal Neck 1 T021 

212-624-9075 


• MEIZNER BUSINESS MACHINES 
4771 Boslon Post Ad. 
Pelham 10803 
914-738-6000 

MR COMPlllER 
Imperial Plaza 
Wappingers Falls 12590 
914-297-1223 

• JOHN 0 OWENS ASSOC 
12 Schubert Ave. 
Sia I en Island 10305 
212-448-6283 

SECURITY SYSTEMS INSTALLERS 

86 Fair Slreel 

Carmel T05T2 

914 -225-5321 


UNITED PHOTOCOPY CO 

41 Union Square 

New York Cily 10003 

2T2-929-4826 


'	 UPS I ATE COMPUTER SHOP 
629 French Rd., Campus Plaza 
New Harlford T3413 
315-733-9139 

NORTH CAROLINA 

8YTESHOP 

218 N. Elm St. 

Greenboro 2740T 

919-275-2983 


CAROLINA INFORMATION SYSTEMS 

T 213 Hillsborough SI 

Raleigh 27605 

919-833-02TO 


COMPUTERLANO 
3915 E. Independence Blvd . 
CharJoUe 28205 
704-536-8500 

DATA HELP 

2716 Slewarl Lane 

Rocky Min. 27801 

919-977-55T7 


NIBLOCK TYPEWRJTEll CO 

675 W. 4th Slreel 

WinslonSalem 27101 

919-722-70T3 


OHIO 

h Blvd. 
43229 
42 

0 
h Road 


umbus43229 

6T4-888-22TS 


COMPUTERLANO 

T 288 Som Genier Rd 

Mayfield Helghls 44124 

216-461-1200 


COMPUTERLANO 
4579 Greal Northern Blvd, 
North Olmsted 44070 
216-777-1433 

' GRAHAM ELECTRONIC SUPPLY 
239 Nonhland Blvd. 
Clncinnali 45215 
5T3-772-166T 

' 	INDUCTIVE COMPONENTS 
1200 Ferris Rd. 
Amelia 45102 
513-752-4731 

' McSHANE 
123 W. Washinglon 
Medina 44256 
2T6-725-4568 

' 	MICRO MINI COMMER WORLD 
74 Robinwood Ave. 
Columbus 432T 3 
614 -235-5813 

OMICRON COMPLITER SYSTEMS 
873 N. Monroe Drive 
Xenia 45385 
513-372-1612 

RADIO COMMUNICATIONS 
1995 Marion-Bucyrus Rd. 
Marlon 43302 
614-382-4T26 

' UNIVERSAL AMATEUR RADIO 
1280 Aida Dr. 
Reynoldsburg 43068 
6T4-866-4267 

• Denoles dealer buying direcliy 
from Commodore 



- -

~ Authorized Dealers 


OKLAHOMA 	 COMPUTERLANO 

1457 MacArthur Rd.
• AUDIO HORIZONS Whitehall 18052 3707 E. Frank Phillips 215-776-0202 Barllesville 74003 


918-333-7748 GLOSSER BROS. 

Frankl in & Locusl SI
• BRAllfORO BROTHERS Johnstown 15901507 S. Main 814-536-6633, Tulsa 74103 


918-584-4558 • MARKETUNE SYST 

2337 Philmont 
COMPllTERlAHO Huntingdon V10621 North May Ave. 
215-947-6670 Oklahoma City 73120 

405-755-5200 

COMPUTER SYSTEMS & SOFlWARE 

928 N. York :t 19 

Muskogee 74401 

918-687-3161 


• 1£L-COM. INC. 
727 N. Brauer Ave. 
Oklahoma City 73106 
405-232-2035 

OREGON 

"AHCROHA 
1125 NE 82nd Ave 

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_ 8, COMPUTERS 
115 E. Slump Road 
Monlgomeryville 1893 

215-699-8386 


• CARR ElfCTRONICS 
Main & Reliance 

Telford 18969 I 

215-723-3831 ( 

CENTURY SYSTEMS. INC 	 COMMUNICATIONS MARKETING. INC 
5711 Sixlh Ave., 2979 Sandbrook Ave. 

Allona 15602 Memphis 38116 

814-946-4361 901 -332-0242 


• CHIPS "N OIP MICROSYSTEMS. INC 
4820 Anne Lane ' 


Sharpsville 16150 
 ;_ - - - . . t - ; _-;_ :. ~ .!
412-962-9682 

THE COMPUTER HOUSE TEXAS
1000 Greenlree Road 

Pittsburgh 15220 'ANCRONA 

412·921 -1333 2649 Richmond Ave. 


Houston 77098COMPUTERLAMJ 713-529-3489
4644 Carlisle Pike 

Mechanicsburg 17055 APPUCAHONS Pt.US 

717-763-1116 8585 N. Slemmons Fwy. 


Suite 1136 COMPUTERLANO Dallas 75247 81 E. Lancaster Ave. 214·637-5410 
Paoli. 19301 

215-296-0210 


(:commodore 

USA Sales Office 

Commodore Business Machines. Inc. 
Computer Sales Division 
950 Rittenhouse Road 
Norristown. Pennsylvania 19401 
215-666-7950 

BORDER ELECTRONIC SERVICE 	 UTAH 
P. 0 . Box 3804 BYTE SHOPEl Paso 79923 3616 W. 2100 Soulh915· 532-2524 Sall Lake Cily 84120 
COMPUTERLAND 801-355· 1041 
3300 Anderson Lane 
Austin 78757 
512·452-5701 

se Rd 

7407 Brentlleld 

Dallas 75248 

fNS COMPUTER SERVICES, INC. 
1911 N. Robison Rd. WASHINGTON 

Texar~ana 75501 


~ . . . . 

. : : - - '' .'. - - ~ . - .. ::...- - - - 

COMPUTE ALANO713-651-7038 
14340 NE 20th 

MICROMARl Bellevue 98007 

1015 Navarro 206-746·2070 

San Anlonio 78205 


COMPUlERLANO512-222-1426 
1500 S. 3361h St = 12 

SORl·DATA CORP Federal Way 98003 

104 S. Texas Ave. Suile A 206-838-9363 

Bryan 77801 

713-822-7080 


District Sales Offices 

Northeast District 
2955 N. Airway Avenue 950 Rittenhouse Road 
Costa Mesa. California 92626 

Western District 

Norristown, Pennsylvania 19401 
714-979-6307 215-666-7950 

South Central District 
4350 Bellwood Parkway South 

Northwest District 
3330 Scott Boulevard 
Santa Clara. California 95051 Dallas. Texas 75234 
408-727-1130 214-387-0006 

Southeast District Midwest District 
5360 Snapfinger Woods Drive790 Maple Lane 

Bensenville. Ill inois 60106 Decatur, Georgia 30035 
404 -987-3311312-595-5990 

COMPUTERLAND 
8791 S. Tacoma Way 

Tacoma 98449 

206-581 -0388 


COMPUTER SYSlEMS ~SIGN , INC 
1105 W. Lincoln. P o Bo• 735 
Yakima 98907 
509-453-2956 

• MICRO COMPUTER CE NTER 
11822 NE 81h SI. 
Bellevue 98005 
2()6...455-3710 

' OMEGA NORTHWEST, INC 
839 1061h Ave. NE 
Bellevue 98004 
206-455-1 138 

'OMEGA NOOTHWESl, INC 
5421 196th SW 
Lynwood 98036 
206-775-7585 

' ~~~rJ~Sl, INC 

Seallle 98004 
206·522·0220 

PERSONAl COMPUTERS. INC 
Soulh 104 Freya 

Spokane 99202 

509-534-3955 


PRITCHARD INSURANCE 
180 S. Woodland Beach Rd. 

Camano Island 98292 

800-426-2303 


WEST VIRGINl.A 

WISCONSIN 

BYTE SHOP 
6019 W. Layton Ave . 

Greenfield 53220 

414-281 -7004 


' COl.OIHRQN 
2111 Lalhrop Ave 
Racine 53405 
414-637-2003 

COMPIJTERLANO 
690 S. Whilney w ay 

Madison 53711 

608-273-2020 


COMPUTERLANO 
10111 W. Capilol Dr 

Milwaukee 53222 

414-466-8990 


• MAOISON COMPUT ER STORE 
1825 Monroe SI 
Madison 53711 
608-255-5552 

PETTED 
4265 W. Loomis Road 
P. O. Box 21851 

Milwaukee 53221 

414 -282-4 181 


WYOMING 

COMPUTER CONCEP TS 
1104 Logan Ave 

Cheyenne 82001 

307-632-9132 


Denoles d aler buying direclly 
from Commodoie 

COMMODORE BUSINESS MACHINES, INC. 
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Keeping UpThe 
Payments Robert Lock 

Basically Useful 
BASIC Programs furnished by 
Marvin L. DeJong. School of The Ozarks 
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 ofc ware 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 least the mods), so 
we can update in a la ter issue for Apple owners . 
I' <l like to devote a section of the magazine to 

" listing reruns" if the demand warrants. On option , 
I suppose, would be to simply cover techn iques fo r 
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*(l~I)-PMT 
150 NEXT J 
160 NT=N*PMT-(DUMY-BAL0) 
170 PRINT "YOUR BALANCE AFTER ";N;" PAYMENTS 

IS $";BAL0 
180 PRINT "YOO PAl D $";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 $30.3651184 
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 bil of "tdit11rial lice11se": Whe11 I keyed i11 Ihm programs for 
repruduetiim, I ln.td to /mscrue their origitial.flavor. You 
should 110/e that I took 1/ie liber!y of 11ud.l!i11.s: li11es that were too 
/011g ouu i11to a 1io11·exis/f!ll/ conti11uation line. {f you 'rejust slarti11g out, 
do11 't 11)• lo e11/er the pro,{!ram that way... yuu 'II have blanks i11your output 
(or worse). 

Ex.ample: Program 2, Linc 60. 

M.J' li11e s/111wJ: 
60 	PRINT "ENTER YOUR I NTEREST RATE IN 

PERCENT." 
When you ' re keying in the program, you should 1ypc it like 
th is: 

60 PRI NT " E TJ::R YOUR I NTEREl:iTRAT E IN 

PER ENT. ' '(press carriage return) 


Clear c11uu.~/1 ? 

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." 
50 INPUT BAL0 
60 PRINT "ENTER YOUR ANNUAL INTEREST RATE IN 

PERCENT." 

70 INPUT APR 

80 I=APR/1200

90 PMT=BAL0*I*(l/ (l-(l+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. 
?3000 
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 

40 PRINT "ENTER YOUR MONTHLY PAYMENT." 

50 INPUT PMT 

60 PRINT "ENTER YOUR ANNUAL INTEREST RATE 


IN PERCENT." 

70 INPUT APR 

80 I=APR/1200

90 N=-(LOG(l-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 


?ENTER 'THE CURRENT BALANCE. 

?3000 

ENTER YOUR MONTHLY PAYMENT. 

?143. 79 

ENTER YOUR ANNUAL INTEREST RATE IN PERCENT. 

?10 .8 

YOU HAVE 23.2123282 PAYMENTS TO MAKE. 

YOU WILL PAY $337.700665 IN INTEREST. (l 




...and 

the truth is, Hayden 

publishes the finest 

software available! 


SARGON II {Spracklens) Winner of the recent 

European Microchess Tournament " Buy this 

program when it becomes avajlable - .. . 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. #0260 l, 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! 
f'Sl Hayden Book Company, Inc.
L.¥J 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; #01203, TRS-80Level11; #01204, Apple II; 

each $14.95. 


ENGINEERING 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 IJ; 

#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; 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 11 
$11.95. 

New! MICROCOMPUTER AIDED 
DESIGN OF ACTIVE ALTERS (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 Bank.Americard ! 
Minimum order is $J 0.00; customer pays 
postage and handling. 
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Editor's- Nott: At 810.50, this- 270 page new rtltasefrom 
SamJ & Co. represmts the first move i11lo the 6502 by the 
Blacksburg group. My thanks to Leo for perm.is-sion to reprint 
these interesting first chapter overviews. RCL 

Leo J. Scanlon 
Rockwell International 6502 

SOFTWARE 
DESIGN 
WHY THE 6502? 
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 impac.t 
on the industry was the 8008 produced by Intel 
Corporation. Fabricated with p-chan·nel 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- instruction~, 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 
1oad and store instructions used to access memory are 
the same instructions used to perform input (read) 
and output (write) operations on peripheral devices. 

This technique., called memory-mapped 110, 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-generationi 
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)1 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 

Exce_rpted with permission from 6502 'Software Design by Leo J. Scanlon. Copyright © 1980 by Leo J. Scanlon. 

Pubhshc:d by Howard W. Sams & Co.. Inc., 4300 West 62nd St., Indianapolis, Indiana 46268 USA. All rights

reserved . 
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NEED MORE ROM ROOM? 

The Spacemaker $27.00 

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 of 

February, 1980 

A B Computers 

115 E. Stump Rd. 

Montgomeryvlle, PA 18936 

Active Business Moctines 

23 Beto Court 

Son Romon CA 94583 

415-837-4421 
ACT/Petsoft 

llodelytfe House 

66-68 Hagley Rd 

'Edgbaston Birmingham 

England 816 SPF 

American Periphersls 

3 Bongoi St. 

Lindenhurst. N,V. 11757 

516-226·0552 

Bits & Bytes 

2800 Straight Qd, 

Fredonia. NY 14063 

716-673-1682 
Computer Center of South Bend 
51591 us 31 North 
South Behel. IN 46637 
Computer Focta<y, Inc. 

485 Lexington Ave. 

New Va<k. NY 10017 

212-687-5001 

Computer Innovations. Ltd. 
l7l Sloter St. 
Ottawa. Ontario 
Canada KlP 5H7 
Computer Nool< 
Rt, 40 Pinebfool< Plaza 
PlnebfOOk. NJ 07056 
201-575-9468 
Computer Specialties 
3620 Minton Rd 
Melbautne. Fl 23901 
305·724-7314 
Computer Systems 8t Software 
Blond omce Bldg, 
928 N. YO<k - Suite 19 
Muskogee. Okla. 74401 
918-687-3101 
Computershop jonol 

#12 coursHerbouvi le 

Lyon. Fronce 69004 

Conti Electronic• 
5656 Fraser 
Vancouver. British Coli.JmbiO 
Canada V5W 2Z4 
Doto Equipment Supply 

8315 Firestone Blvd. 

Downey. CA 90241 

213-923-9361 


Ololag Computer 
5003 Rick Cr. 
Santo Roso. CA 95405 
707-538-0043 
Future Distribution Inc. 
Trlmex Bldg.. Rt, 11 
Mooers. NV 12958 
The Hf.fl Shop 
A680 Holladay Blvd 
Solt Lake City, Utah 84117 
801-277-2629 
Home Computers 
ms f. Tropicono Unit 2 
Los Vegas. Nevodo 89109 
702·736-0303 
K-Snith Associates 
11 MostCoud 
Sacramento. CA 95831 
MBCSystems 
28 Marlboro St. 
Portland, Cl 06480 
Metod Associates 
l Perry Rd. 
E. Brunswick. NJ 08816 
201-828-3682 
Micro MIN Computer Wa<ld 
74 [loblnwood Ave. 
ColUmbus. OH 43213 
MiniComp Syst11ms Lid. 
5666 Stanley 51. 
Ho~fox. Novo Scotia 
Conoda 83K 2Gl 

Mr. Colculotor 
t60 E. El Comlno Real 
Mt. View. CA 940 40 
NCE/Compumort 
270 Third SI, 
Cambridge. MA 02142 
New England Electronics Co 
079 Highland Ave. 
Needham. MA 
Qriondo EJectroric Co. 
2356 W. Oak R!dge Rd. 
Orlando, fl 32809 
PC Computers 
10166 Son Poblo Ava 
El Cerrito. Co 94530 
415-527·6657 
Programmable Etectronic Calculators. 
Lid. 
1746-48 W. Ctiqpmon 
Orange. CA 92668 
n 4-978-6587 
Television Elecf. Dist. 
P.O . . Box 10525 

.Johannesburg 2000 South Alrlco 

fysons Cornputer Emponum 

1984 Cho'in Bridge lld. 

McLean. VA 22101 

703-821-8333 

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 conflicts! 
Start with $pacemaker 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 RO Ms 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 a lready 
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 gel left behind ~n 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 lCs. 
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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-Series 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 families2-the 8080/280 
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 
8080/280 design concept by including memory
mapped I/O. 

THE 6502 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 
avai lable 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 de power supply . 
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Fig. 1·1. Block diagram of the 6502 microprocessor. 

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 time. 
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 O's) that cause some internal electrical signals 
to b 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 " O," turn the switch 
off. But a string of l's and O's presents such a 
confusing mess that the computer industry soon 
realized the need for decimal 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 Hexadecimal 
10100101 A5 
00100001 21 
11000101 cs 
00100000 20 
10110000 BO 
00101011 2B 
10100110 A6 
00101100 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's and 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 
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 flag) 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. ~ 

PET' MACHINE LANGUAGE GUIDE 

PET
0 

MACHINE 

LANGUAGE 
Contents Include sections on: 

GUIDE •input and output routines• 

•Fixed point, floating point, 
and Aseil number conversion. 

•clocks and timers. 

•Built-In arithmetic functions. 

•Programming hints and suggeS
tlons. 

•Many sample programs. 

If you •e interasbld in or •e already into machine language 
programming on the PET, then this invaluable guide is for 
you. More than 30 crf the PET's built-in routines are fully 
detailed so that the reader can immediately put them to good

u•. 
Available for $6.95 + .75 postage. Michigan residents pleaa 
include 4% state sales tax. VISA and Masterchwge cards 
ac:cepted - give card number and expiration date. Quantity 

discounts are available. 

11•••••It%%%ll ABACUSSOFlWARE
liiHiiH!!I cira~d B~:p~~.1 ~ich igan 49510 



THANKS FOR 
THE MEMORIES. 

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

Please send me the tollowing: 
0 Pel Disk Drive 0 400k 0 800k 
0 Pel Expandamem"' 0 16k 0 24k D 32k 
0 Pel So!tware (Into only) 
D TRS-80 400k Disk Dnve 
0 Name o! my neares1 Compulhink dealer. 
Total enclosed· $___________ 

Check or Money Order only Calil. Res.add 6% tax. 
Freight pre-paid in conlinental U.S. 



FOUR PART HARMONY FOR THE PET 
A-B Computers announces acombination system consisting of the 

KL-4 M DAG Board aoo the V1s1ble Music Momtor tor Commodore PET
CBM computers. The package enables PET users to easily create and 
play musical compositions of up to 4 parts 

The KL-4 MBoard includes an 8·b1t Digital to Analog Cdnverter, a low 
pass filter to eliminate high frequency computer generated hiss,and an 
on-board audio amplifier. An RCA-type 1ack is also included for quick 
attachment of 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 
(wlth keyways) so 1/0 capabilit ies are not reduced in any way. Board 
Olientation 1s parallel to the back of the PET so additional table space is 
not required. The KL-4 M is compatible with any of the 4 part music 
monitors. for which a numbe1 of precoded songs are available. 

The visible Music Monitor is intended to support 4-part harmony 
systems such as the KL-4 M. Visible Music Mon1t01 is written entirely in 
6502 machine language. VMM provides an easy way to enter 4-part 
music.The user can see the notes on the screen as they are entered.and 
can make changes both with the insert and delele 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,aoo entry of whole notes through 
64 ths including dotted and triplet notes.Additionally,you can specify or 
change tempo.set key signattxe.and transpose at any time.Wave form 
modification makes it possible to create new instrument sounds Vmces 
can switch from one instrument to another or gang upon one instrument 
during the course of the song. Music can be played either with note 
display {useful for debugging soogs), or with no display. 

KL-4M Music Board & Visible Music Monitor Program . . . . S59.90 

-::;;;:
PAPER· MATE A B 
60 COMMAND 

WORD 
PROCESSOR § ~ § ~ 

by Michael Riley 

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 lor all t 6k or 32K PETs.all 

printers. and disk 01 tape dnves. It also includes 

most features of the CBM WordPro Ill. plus many 

add1t1onal 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 shill lock. All keys repeal. 


Paper-Mate text editing includes float ing cur

sor. scroll up or down,page lorward or back,and 

repeating insert and delete keys. Text Block 

handling includes transfer. delete, append,save, 

load, and insert. 


All formatting commands are imbedded in text 

for complete control. Commands include margin 

control and release.column adjust. 9 tab settings, 

vanabte line spacing,iustify text. center text,and 

auto print form letter (variable block).Files can be 

linked so that one command prints an entire 

mar1.1script Auto page, page headers, page 

rumbers.pause at end of page.and hyphenatioo 

pauses are included 


Unlike most word processors.PET graphics as 

well as text can be used. Paper-Male can send 

any ASC t 1 code over any secondary address to 

any printer. 


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

any ROM, cassette or disk, and CBM Of non

CBM pnnters. An 8K versioo 1s in the planning. 


To order Paper-Mate, specify machine and 

ROM type. 


On Tape (with manual): .. . ...... S29.95 
On Disk (with manual): . . . . . . . . S32.95 
Manual Separate: . . . . . . . . . . • .. S I.DO 

FR EEI Up to $170 in merchandise with purchase
/J • ~ • of one of following PET·CBM items ! ! ! 

(. ==.==;.;;> \\ 
[~ , 

A>llom EX·801 PETPnnter (w1t/1graph1cs)S 475 00 
AxiomEX-820PETPloller --··· .• S 749.00 
Anderson Jacobson 841 SeleclrlC . S 1015.00 
Leedex Video 100 12" Monitor .. $ 119.00 
HeathWH19Terminal(fac1oryasm.) . .. $ 770.00 
Hea1h WH 14 Printer (factory asm.) . . , $ 735.00 
IEEE·RS232PnnterAdaptorlorPET . $ 88.00 

KIM· l Sl 59 fadd SJO for pcwer supplyl5YM·1 5209 
BAS·l Micsosofl ROM Basic lor SYM 5 85 
Memory Plus (KIM. SYM. AIM) $195 
SYM Assembler 1n ROM . . . S 85 
KIM 16K Staltc RAM . 5284 
Seawell Motherboard - 4K RAM Space S 139 
KTM·2/80 Synertek Video Board 5349 
S· lOO 16K Slaltc RAM K11 SALE 5198 

TIS PET Workbooks - set ol 6 S 21.50 
Dusi Cover for PET ... . ... . , . • •• , . . $ 7 45 

ATARI - INTRODUCTORY SPECIAL 
ATARI 400 Alan 800 and all Alan Modules 20% OFF. 

Programmers Toolkit -PET ROM Ut1l111es $ 44.90 
Sargon II (TRS·80 or Apple) NEW' ... S 24.90 
Microchess for PET (Pe1er Jennings) . S 17.90 
VisibleMusicMonitor(4Voice)forPET .. $ 29.90 
KL·4M 4 Voice Music Board (Pen . . . s 34.90 
CmC Word Processor (BK S25) (16K 534) 

Adventures by Scoff Adams .. .... , .. . . 15'lb Ott 

BETSI PET lo S· 100 ln1erface , , ..... . S 119,00 

PET Connectors·Parallel or IEEE . . S 1.95 
Casselle Port . 5 1.45 

Hands on Basic with a PET .. 5 10 15 
Programmmglhe6502(Zaks) .•..• S 1045 
6502 Appltcahons Book tZaks) .••• .. . 5 10 45 
6500 Manuals (MOS Technology) .. . . S 6.50 
Programming a Microcomputer: 6502 . S 7 75 
6502 Assembly Language 
(Osborne) NEW' .......... S 990 

All Book and So ftware Prices are Discounted 
PETPersonaJCompu1erGulde(Osbornel . 5 12.75 
PETandthe lEEE-4888us(Osbome) . S 1.2.75 
6502 Soflware Cookbook (Scelb1) . . S 9.45 

casse11es tall tapes guaran1eedJ AGFA PE611 
Premium quality, high cul pu1 lowno1se 1n 5 screw 
housing with labels 

C· 1o 10/5.65 50/25.00 100/48.00 
C·30 10/6.90 50/30.00 100/ 57 00 

SALE 

- (write for quant ity prices) n Scotch 8" Disks t 0/ $31 00 

Scotch 51, • Disks 10/531 50 
Verbahm 5"" Disks .. . •... 10/526.50 
D1ske11e Storage Pages . . . . . 1O/S 3.95 
Disk Library Cases 8" · $2.95 5" · 52.15 
BASF 5 v," Disks . 10/$28.00 
BASF 8' Disks . ,, ,, , • ,, . • . • .. 10/$29.00 

BET YOU CAN'T BEAT IT! 
MIC ROTH ELLO 
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 beenable 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 agame.Any position on the board 
can be recalled and replayed.Both the level of 
ditticulty and the position of the pieces can be 
changed at any lime.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: $9.95t----------------41 

TUNNEL VIS ION & 
KAT AND MOUSE 

NOW IN MACHINE LAN GUAGE 
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 amap 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 :S7.95 

PET SPECIALS • FREE 
PET 16N 16K full size graphics keyboard S 995 $130 
PET 166 16K full size business keyboard s 995 51 30 

PET 32N 32K full size graphics keyboard S 1295 5170 

PET 326 32K full size business keyboard S 1295 $170 
PET BN SK full size graphics keyboard S 795 $ 100 

PET 2040 DUAL DISK DRIVE ·343.000 bytes S 1295 $170 

PET 2022 Tractor Feed Printer s 795 5100 
PET 2023 Pressure Feed Printer s 695 5 70 
PET C2N Ex1ernal Casseue Deck S 95 s 12 
Used BK PETs (limlled quan1111es) S 495* EDUCATIONAL DISCOUNTS * 

Buy 2 PET Compurers. get r FREE 

•Free Merchandise w1lh Purchase of PET·CBM llem 

2716 EPROM 15 voli l 
4116RAM 16K A 1 
2 114 L 450 
2114L300 
6502 
6522 
6520 
6532 
6502A 
6504 
21L02 
6550 RAM !PET SK I 
S· lOO Wire Wrap 
S· lOO Solder Tai l 

529 00 5 27 00 tO>iil 25 00 
57 50 8 ~' 7 10 

SS 35 20 80 "' 4 45°' 4 95 
SS 10 20 5 65 80 5.05 
SB 35 10 iil 7 85 40 7 35i 

S7 15 10 695 40 1 645 
55 15 10 J) 4 90 40 • 4 45 
s7 90 10 ~· 7 40 40 " 6 85 

$950 
S7 95 
$ 90 

512 70 
5285 10 2 65 
S2 35 10 2 15 

MINIMAX 
by COMPU/THINK 

llNlllAl I U M111lyta Diab! $3395 

MINIMAX II 12.4 M111lyt1 Diab! $4495 


SPECIAL-MINIMAXprices includeCompu/ 

Think PAGEMATE Database and Report Wri1er at no charge. 


WRITE FOR COMPLETE CATALOG A B C0mpUters115 E Stump Road (215) 699·8386 Add s 1 oo per order for sh1pp1ng 
Montgomeryv1lle, PA 18936 699-5826 We pay balance ol UPS surface charges on all prepaid orders 

http:10/$29.00
http:10/$28.00
http:10/526.50
http:50/30.00
http:100/48.00
http:50/25.00
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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 th data tapes by hand as 
r quired 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"fi 

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";" ., 


-,FLOOR" 
33 GOSUB500 
35 PRINT"htt";TI$,HIGH,LOW 
36 IFF$=M$THENGOT030 
40 IFM$="0 .0"0RM$="15"0RM$="30"0RM$="45" ., 

-,THENF$=M$:GOT090 

50 GOT030 

90 GOSUB500 

130 PRINTi4,TI$;HIGH;LOW 

135 GOT030 

500 POKE59426,0: POKE59426,255: ., 


-,HIGH=PEEK(59471)-20 

510 POKE59426,l: POKE59426,255: ., 


-,LOW=PEEK(59471)-20 

520 RETURN 

59468 ,12 	 © 

NEW I! 

Programs for Commodore's PET® 

•Business Research $50 
Make better decisions with this 
high power MBA business tool. 16k. 

•Home & Small Business $15-$40 
•Addresser . •Inventory 
•Shopper 	 •Dinner's On I 

Each hos a built-in printer option. 

•Games &Simulations $15ea. 
•Fur Trapper •High Seas 
eMansionl •Pentagon! •Museum! 

•Education Pack 	 $15 
High School sampler with 
geometry, algebra &chemistry. 

Send for full ?gl 

HARRY H. BRILEY 

P.O. Box 2913 

Livermore, CA 94550 


(-'15) -'55-9139 
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PETMOD 

POWER 
PET INTERFACE 

[;JO "'"[:1'= 
KIM INTERFACE 

~ 

ANALOG INPUT 
MODULE 

MANIFOLD 
MODULE-..:::::---
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.MICROCOMPUTER .MEASUREMENT and 


JJ,Q.. 
TRS·BO INTERFACE 

~ B 
~Q EXPANDER 

MODULE 

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. 

Connectors 

SENSORS 

•TEMPERATURE 
• LIGHT LEVEL 
• PRESSURE 
•pH 
•HUMIDITY 
• ACCELERATION 
•SOUND 
•ETC ... 

REMOTES 

• APPLIANCES 
•LIGHTS 
•MOTORS 
• PUMPSrl:l 
•ALARMS 
• Hl·FISL:J 
•TELEVISIONS 

REMOTE • HEATERS
CONTROLLER 

• 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 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 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. 

XPANDRl 
The XPANDR1 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. 

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 POW1 is the power module for the 
AIM16. One POW1 supplies enough power 
for one AIM16, one MANMOD1 , sixteen sen
sors, one XPANDR1 and one computer in
terface. The POW1 comes in an American 
version (POW1a) for 110 VAC and In a 
European version (POW1e) for 230 VAC. 

TEMPSENS 


This module provides two temperature 
probes for use by the AIM16. Th is 
module should be used with the MANMOD1 
for ease of hookup. The MANMOD1 will 
support up to 16 probes (eight TEMP· 
SENS modules). 

Resolution for each probe is 1°F. 
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lli][fil@CONTROL for PET,Apple, KIM, and AIM 
!flsv&Tl!MB 

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 POW1, one ICON and one 
OCON. The AIM16 Starter Set 2 includes 
a MANMOD1 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. 

AIM16 (16 channel·8 bit Analog 
Input Module) 179.00 
POW1a (POWer module·110 VAC) 14.95 
POW1e (POWer module·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, 
·10°Fto160°F) 49.95 
LIGHTSENS1P1 (light level probe) 59.95 

The following sets include one AIM16, 
one POW1, 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 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 

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 rhe real world . 

AN INEXPENSIVE CONTROL 
SOLUTION FOR 

HOME SECURITY 
ENERGY CONSERVATION 

GREENHOUSES 
ENVIRONMENT AL 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 
BSA remote modules available all over 
the USA (Sears, Radio Shack, etc.). 
Does not require BSA control module. 
Does not use sonic link. 

2. Clocklcalendar 
Time of day · hours, minutes, seconds 
Date · month, 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 

Order Form 

CONNECTICUT microCOMPUTER, Inc. 

150 POCONO ROAD 
BROOKFIELD, CONNECTICUT OUCU 

TEL : (203} 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 • 
110 VAC) 295.00 
PETSET1e (Commodore PET· 
230 VAC) 305.00 
KIMSET1a (KIM, SYM, AIM65 · 
110 VAC) 285.00 
KIMSET1e (KIM, SYM, AIM65 • 
230 VAC) 295.00 
APSET1a (APPLE II · 110 VAC) 295.00 
APSET1e (APPLE II· 230 VAC) 305.00 
TRS-80 SET1 a (Radio Shack TRS-80 
110 VAC) 295.00 
TRS-80 SET1e (Radio Shack TRS·SO 
230 VAC) 305.00 

v ~EMo,. ~ 
,._ ""-'''/ ~ CON~\\.O 
~ :<:)~~ COMP(J~
~o~ ~ou £~ 

PLUS: CLOCK, CALENDAR, 
REMOTE SEQUENCE TRIGGERS 

4. Computer interfaces 
S-100: Requires one 8·bit Input port and 
one 8·blt 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), 
$249.00 (other) 

All prices and specifications suoject to 
change without notice. Our 30-day money 
back guarantee applies. 

QUANTITY DESCRIPTION PRICE TOTAL 

SUBTOTAL 

Handling and shipping  add per order $3.00 

Foreign orders add ! ()"!, for AIR postage 

add 7'4 sales ta• 

TOTAL ENCLOSED 

NAME_ _____________ 

COMPANY--------~---

AODRESS ------------ 

CITY _______ _______ 

STATE - --------ZIP _ _ _ _ 

VISA Q MIC Q Expiralion date ___ _ 

Card number 



rewfrom ••• 
I 6 SOUTH ST., MILFORD, NH 03055 

ATARI~ 

A WarnPr Communica11ons Company Cl 

ff 

I I I I I I II II II I II II II \ \ \ I I I I I\\ 

\\\\\\ 

TO ORDER TOLL-FR EE 

1-800-258-1790 
(In N.H. call 673·5144) 

ATARI 800 (list 1080.00) .... 875.00 
ATARI 400 (li st 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 . tobaannounced 

ATARI 830 MODEM . .. . to be announced 

ATARI 825 PRINTER . .. . lobe announced 
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stored in memory. One part of this conversion in
volves converting all of the BASIC reserved words INSIDE ATARI and symbols to a one byte number called a token.. 

Lorry Isaacs. Another part of the conversion involves replacmg 
each variable name in the line with an assignedCOMPUTE. staffBASIC number which will range from 128 to 255. If a 

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. 

Th~ 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 in~orma
tion which should help make the rest of the article 
mor · 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 yo~r 
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 will 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 

variable name has been previously used, it will be 
replaced by the number previously assigned. If 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 does 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 execute~ 
or stored, your ATARI will wa~t for you to typ~ m 
another line. Even though the hne 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 foJlowing 
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 1ine. 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 



32 COMPUT£. MAY'/JUNE. 1980. ISSUE 4. 

address of each line. To do this we must first fi.nd 
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, aJI 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 lsewhere 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 
that all statements will begin with one of 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 expJanaticm 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 cartridg 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 v.ariable 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. Teken 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 t sling 
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(l36)+PEEK(l37)*256 
60 REM GET THE LINE NUMBER 
70 LNUM=PEEK(ADDRESS)+PEEK(ADDRESS+l)*256 
80 REM TEST FOR END OF PROGRAM 
90 IF LNUM=32768 THEN END 
100 REM PRINT LINE NUMBER AND ADDRESS 
110 ? "LINE i ";LNUM; 
120 ? ,,. .STARTS AT ADDRESS ";ADDRESS 
130 REM GET ADDRESS OF NEXT LINE 
140 ADDRESS=ADDRESS+PEEK(ADDRESS+2) 
150 GOTO 70 

l REM 
100 REM PROGRAM TO PRINT THE TOKENS 
110 REM WHICH BEGIN BASIC STATEMENTS 
120 REM GET BEGINNING OF PROGRAM 
130 BASE=PEEK(l36)+PEEK(l37)*256 
140 REM CHANGE STATEMENT TERMINATOR 
150 POKE BASE+S,22 
160? CHR$(125): REM CLEAR SCREEN 
170 REM PRINT TOKENS 
180 FOR I=0 TO 54 
190 REM CHANGE LINE NUMBE.R AND TOKEN 
200 POKE BASE,I:POKE BASE+4,I 
210 LIST I: REM PRINT TOKEN 
220 REM UNDO LINE FEED IF NEEDED 
230 IF I>l THEN? CHR$(28);
240 REM CHANGE LEFT MARGIN FOR COLUMNS 
250 IF I=19 THEN POKE 82,12:POSITION 12,l 
260 IF I=39 THEN POKE 82,24:POSITION 24,l 
270 NEXT I 
280 REM PUT PROGRAM BACK TO NORMAL 
290 POKE BASE,l:POKE BASE+4,0 
300 POKE BASE+S,155 
310 POKE 82,2:POSITION 2,22 

1 REM A 
100 BASE=PEEK(l36)+PEEK(l37)*256 
110 REM CHANGE BEGINNING TOKEN 
120 POKE BASE+4,54:POKE BASE+6,22 
130 REM PRINT OPERATOR AND FUNCTION TOKENS 
140 ? CHR$(125) 
150 FOR I=20 TO 84 
160 POKE BASE,I:POKE BASE+5,1 
170 LIST I 
180 REM UNDO LINE FEEDS 
190? CHR$(28);:IF I=22 THEN? CHR$(28); 
200 IF I=39 THEN POKE82,ll:POSITION11,l 
210 IF I=59 THEN POKE82,19:POSI'l'ION19,l 
220 IF I=79 THEN POKE82,28:POSITION28,l 
230 NEXT I 
240 POKE BASE,l:POKE BASE+4,0 
250 POKE BASE+5,65:POKE BASE+6,155 
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 of 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 of handling variables has some 
advantages . One advantage is that it keeps usage to a 
minimum. Th variable name is only stored once , and 
each time thal 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 accidentaly 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. 

Appar ntly , the only way to gel 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 nam list, and space 
reserved for their value. Using CSAYE and CLOAD 
won ' t do this because these save and load a copy of 
the memory whcr the program is stored. Unwanted 
variables are saved and loaded wi1h the rest of 
the program . 

Constants are stored in the BASIC statements 
along with the rest of the line. The constant will 
be preceeded 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 th · information 
in this section , let 's take a look at the variable 
name list. Fortunately bytes 130 and 131 contain 
the addres of the beginning of the variable name 

list. The list will consist of a string of characters , 
each charac1 r occupying one byte of memory. To 
indicate the last character of a name, ATARI 
BASIC add 128 to the value representing that 
character. Since the values repres nting the charac
ters won ' t exceed 127, the new value will still 
fir 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 fivc.n in Listing 4. 
Notice when you run this program , that the "(" 
is saved as part of a array name and the "$" 
as part of a string name. 

MEMORY ORGANIZATION 
Finally , let's look a1 how the memory storage is 
organized for a BASIC program. The order in which 
th e 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 
b ·gins at address 2048. The beginning of the other 
part will move appropriarcly, as the program grows. 
There are addresses in page zero which can be used 
ro find each of the parts shown in Figure 1. These 
addresses, usually called pointers , ar shown in Table 
I. This table includes the two pointers which were 
used in the previous programs. 

Figure 1. MEMORY ORGANlZATlO 
lnln'a sin~ 
AcldiTSSl'S 

???? En<.l 111' Arni ·wragc Arn• 

1 1!1!1 
: : lkg'inn ing uf Array Swrag1· Ar •a 
·., ;, -,, ~, En<.l 111' Progra m 

: • : 
1?? lh: ~i11ning ur Prugra tn 

:":'? :' f·'.11d o V ,, ri;ibk Storagc An ·a 

:• ;·~? lkgin ning of \ ariablc S10rag1• Arca 
·?:'?? End ol' Variable a111l.' I.isl 

:w+a lkginning of' Variable aml' Lisi 

TABLE 1 
ADDRESSES NAME CONTENTS POINT TO 

DO & 13 1 B N lkgi nning Of vuriahll' amcs list 
l ~:l & 133 EO Enc.I Of va riable a m · list 
1:14 & J:l:i BOV Begin ning Of ariahle .swragl' 

area 
1:Hi & J:l7 HOI' lit-gi nn i ng OJ l'rngra1n 
1:m & l:l~ CEL lk.i:i nn in.t: OJ C: urrl'llll \' 

ExcrnL int: Lim· 
1'1·0 & M l BOA Begi nning OJ i\rn 1 / storage· a rl'U 
11}2 & 14:i 1".0A End 111' Arm y s111 rngl' an•11 

100 REM PROGRAM TO PRINT THE VARIABLE NAME LIST 
110 DIM ARRAYNAME(l), STRINGNAME$(1) 
120 REM GET THE BEGINNING OF THE LIST 
130 ADDRESS=PEEK(l30)+PEEK(l31)*256 
140? CHR$(12S):"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<l28 THEN? CHR$(A.);:GOTO 210 
190 ? CHR$(A-128) 
200 REM GET NEXT ADDRESS AND REPEAT 
210 ADDRESS=ADDRESS+l:GOTO 160 
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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 Of 
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 i~ 
shown in L isting 5. The listing also includes a small 
demo program to illustrate irs 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 for 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 UNDIMENSlON routine. In your main pro
gram, this dummy string should be dimensioned 
j ust before dimensioning the strings and arrays 

1 REM DIMENSION THE DUMMY STRING 
2 DIM DUMMY$(l) 
3 REM DIMENSION THE ARRAYS AND STRINGS 
4 REM WHICH WILL NEED CLEARING 
5 DIM Al(l),A2(l) 
6 CLR: REM CLEAR THESE VARIABLES 
7 N=3: REM N= t OF VARIABLES JUST DIMENSIONED 
8 REM INCLUDING DUMMY$ 
9 REM YOUR PROGRAM MAY BEGIN HERE 
100 REM HERE IS A~ EXAMPLE OF BOW TO 
110 REM USE THE UNDIMENSION ROUTINE 
120 DIM TEST$(20):TEST$="I'M STILL HEREn 
130 DIM DUMMY$(1),Al(50,10) 
140 Al(50,10)=l:? Al(50,10),TEST$ 
150 REM EXECUTE UNDIMENSION ROUTINE 
160 LINE=l70:GOTO 1020 
170 DIM DUMMY$(1),A2(500) 
180 A2(500)=2:? A2(500),TEST$ 
190 END 
200 REM 
1000 REM UNDIMENSION ROUTINE 
1010 REM SAVE CURRENT POINTER VALUES 
1020 Sl36=PEEK(l36):Sl37=PEEK(l37) 
1030 Sl40=PEEK(l40) :Sl4l=PEEK(l4l) 
1040 REM MOVE END OF VARIABLES 
1050 Tl=PEEK(l34)+8*N:T2=PEEK(l35) 
1060 IF Tl>255 THEN T2=T2+l:Tl=Tl-256:GOTO 1060 
1070 POKE136,Tl:POKE137,T2 
1080 REM MOVE BEGINNING OF ARRAYS 
1090 T2=INT(ADR(DUMMY$)/256) 
1100 Tl=ADR(DUMMY$)-T2*256 
1110 POKE140,Tl:POKE141,T2 
1120 CLR: REM CLEAR THE ARRAYS 
1130 REM RESTORE POINTERS AND RETURN 
1140 POKE136,Sl36:POKE137,Sl37 
1150 POKE140,Sl40:POKE14l,Sl41 
1160 GOTO LINE 

that you will la ter clear, as was done in statements 
120 and 150. This allows rhe use of the ADR function 
te> find the end of the array area to be saved. 

The reason the UNDIMENSION routine is not 
executed by a GOSUB is t.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 in format ion in this article 
understandable, and will find it useful a t 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 penalt y jn 

memory usage when using long variable names. If 
you have any questions please send thcrn to 
COMPUTE. @ 

DISK DRIVE WOES? PRINTER INTERACTION? 

MEMORY LOSS? ERRATIC OPERATION? 


DON'T BLAME THE SOFTWARE! 


Power Line Spikes, Surges & Hash could be the culprit! 
Floppies, printers, memory & processor often interact! 
Our unique ISOLATORS eliminate equipment in teraction 
AND curb damaging Power Line Spikes, Surges and Hash. 
*ISOLATOR (ISO·l Al 3 filter isolated 3·prong sockets; 
integral Surge/Spike Suppn!Ssion; 1875 W Maximum load, 
1 KW load any socket • . . . . • • . . • . • . • • $56.95 
• ISOLATOR ( IS0-212 filter isolated 3·pron9 socket banks; 
(6 sockets totall ; integral Spike/Surge Suppression ; 
1875 W Max load, 1 KW either bank . . . . . . . $56.95 

•SUPER ISOLATOR (IS0-31, similar to ISO·lA 
except double filtering & Suppression . . . . $85.95 

•1soLATOR US0·41, similar to IS0·1A except 
unit hm 6 individually filtered sockets . . • . $96,95 

•ISOLATOR (IS0-5), similar to IS0·2 except 
unit hm 3 socket banks, 9 sockets total • . . $79.95 

•CIRCUIT BREAKER, any model (add-CB) Add $ 7.00 
•CKT BAKR/SWITCH/PILOT any model 

(-CBSI . • . . . . . • . . . . . . . . . . Add $14.00 

- PHONE ORDERS 1-617-655-1532 -=
~Electronic Specialists, Inc. 

171 Soulh M•in Slreel . N•llck. Mus. 01760 
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JOIN 
RAYGAMCO 
NOW! 
Become a 
member of 
RAYGAMCO 
Computer 
Discount Club. 

BIG SAVINGS ON EVERY ITEM! ___--i 

By being a RAYGAMCO Member you receive substantial discounts on every item you 
purchase. including all hardware, software. accessories, even books and paper! You 
will also receive a monthly newsletter with all the latest available for your particular 
computer system. and much, much more  exclusive to RAYGAMCO Members only! 

All the famous brand names, including: 
APPLE Alpha Micro Soroc 
ATARI Alpha Pro Hazeltine 
EXIDY/Sorcerer Cromemco Sektor 
Kim/Commodore Xerox PET 

Here's how to join. 

Lear Siegler 
Shu-gart 
Texas Instruments 

Fill out the information. and mail. That's all there is to it. Nothing to buy. 
I want to be a RAYGAMCO Computer Discount Club Member. Please send my 
RAYGAMCO Membership card to: 

Name ----------- - -----------

Address --------------- -----
City _ ________ $tate ________ Zip _____ 

Computer (Brand Name) ------------------

1would like information on (please specify system , part. accessory, book, program, etc.) 

WE HONOR VISA , MASTERCHARGE, BANKAMERICARD. TOLL FREE. EXCEPT CA 

Store Hours: Sat 10-6, Sun 12-4, Tu-Fri 11-8 800-854-6455 

RAYGAM, INC. 
6791 WESTMINSTER AVENUE WESTMINSTER, CA 92683 

TELEX 182274 (714) 891-2587 
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Something New for your PET 

,, __ - PET 
ITT. m Personal
L...!.J L!.J Computer 
k(I)~[]]' Gulde 

I j 0 t:..rt11\.~ 
- ~ ..... ",(_..,.mm~.hkJ ur:nrnf ' Irn1r;:-i m ~ 
L!....J LJ L_!..J N 

0LJ§i8 
PET Personal 
Computer Guide 
by C. Donahue and J . Enger 

Everything you always wanted to 
know about PET but Commodore 
didn 't tell you. A practical guide to 
PET programming techniques, 
graphics. operation . and how to cope 
with those•&$! PET peculiarities. 

# 30-6. $15.00 

NEW this Winter 

,.,____ 

PET and the 

IEEE488 
(GPJB)Bus 

PET and the 
IEEE 488 fGPIBJ Bus 
by C. Fisher and C. W . Jensen 

This is the only complete guide avail· 
able on interfacing PET to GPIB. Learn 
how to program the PET in terface to 
control power supplies, signal 
sources. signal analyzers and-0ther 
instruments. It's fuU of practical 
information. as one of its authors 
assisted in the original design of the 
PET GPIB interface . 

11 31 -4 $15 00 
NEW this Winter 

,,__.... ... 

6502 
Assembly Language 
Programming 
by L. Leventhal 

For the advanced programmer; 
increase the capabilities and 
performance of PET (and other 
6502-based computers) by learning 
to program in assembly language. 

1127-6 $12.50 

Some Common 
BASIC Programs 
By L. Poole and M. Borchers 

This book was designed for people who can use a variety 
of practical BASIC programs - 76 programs in all that 
cover a w ide variety of personal finance, math, statistics, 
and general interest topics. The documentation in the book 
is complete so that you can run the programs even if you 
aren't an experienced programmer. 

# 06-3. $12.50 

PET owners can purchase the programs ready-to -run on 
cassette or disk, using the book as a manual for program 
descriptions, operating instructions and programming 
options. 
Disk # 33-0. $22.50 Cassette # 25-X. $15.00 

,------------------------------------, 

II ~ U • OSBORNE/McGraw-Hill II 
I I 
I Name I 
I Addren I 

I City ZIP 
State-- ------ 

I 
1 Phone I 

I I 
I 
I 
I 

Shipping !Shopping for large orders to be• • gedl 

p All foreign orders S4 00 per book ior 11rma1I 
c so 4S per book 4th class on the U S !allow 3-4 weeks) 

0 so 7S per book UPS on the u s (allow 10 days! 
o $1 so per book special rush shipment by a11 on the U S. 

Cassettes and Disk 

t: No additional ch~rge rn the us 
o $1 SO each foreign a1rrna~ 

OSBORNE/McGraw-Hill 
630 Bancroft Way • Dept. G ~ ,, ~ 
Berkeley, California 94710 <J • Iii! 
(415) 548-2805 • TWX 910-366-7277 ••n • 

I 
I 
IJ 

L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - S•07J 
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Review: 

PET AND THE IEEE 488 Bus (GPIB), 
by Eugene Fisher and C. W. Jensen. Review by
Osborne/McGraw Hill, 233 pp. $15.00 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 J ensen 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. Ther are general descriptions of what goes on 
with liberal sketches depicting the interact ion 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 derails 
a similar in terface to the Centronics Pl 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 , i!lustrat ion or photograph . T iming 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 il 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 tor both ROM• and 
a comprehensive Index. Only $14.95. 

Aleo from TIS 

WB-3 PET Graphics $4.95 

Software products on cassette or floppy disk with complete Instruction 
manual. Each $24.95 (cassette), $29.95 (diskette) . 

SW-1 MAIL B mailing list system 
SW-2 CHECKBOOK record 
SW-~ ACCOUNTS keep track of who owes you how much 
SW-4 MEDIT create and maintain date flies 
SW-5 CALENDAR appointments, meetings al-a-glance 

TIS 
P.O. Box 921, Dept. C Add $2 ($5 foreign arderw) 
LOI Alamos, NM 87544 1hlpplng and handling 

PET and CBM are trademartt.s of Commodore Business Machines 
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INTRODUCING 

B.E.C.FOR 

THEC.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 I terns 
• 	 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. 

~f~fCOMPUTER WORLD Inc. 
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TREAT YOUR PET/CBM TO A 


--~ P. I. I. - P E T* PRINTER
(Parallel Interfacing Element) 

BY LEMDATA PRODUCTS 


Now your 80 column CBM (or any PETICBM) 
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 PETICBM 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.l.E. is an interface to connect any 
parallel-input printer to your PET using the 
IEEE-488 bus. You connect the P.l.E. to the PET 
and the printer to the P.l.E. It's as easy as 
PIE! The P.l.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.l.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.l.E. Serial interfaces require + 12v and 
-12v from a power supply while the P.l.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.l.E. can also be connected to a 
power supply using the power cable provided on 
the P.l.E. 

The P.l.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.l.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.l.E. provides 8 latched TTL data bits and 
2 TIL 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.l.E. 
and the set-up and test procedures. 

The P.l.E. is fully assembled and ready to use. Cables are optionally available for most printers (with both 
connectors or connector for P.l.E. only). For FULL-CABLE please specify printer model, type of connector and 
pin/signal designation. 

SO STOP SEARCHING AND START ENJOYING. PLACE YOUR ORDER FOR A P.l.E. TODAVII 
P.l.E. ----------------------------------$89.95 CODE CONVERTER ---------------------$14.95 
FULL-CABLE $39.95 SEMl-CABLE--------------------------------------$19.95 

LemData Products, P.O. Box 1080, 
Prices include shipping and handling for checks Columbla, MD. 21044 Phone (301) 730·3257 
and money orders. COD add $5. Md. res. add "PET Is a trademark of Commodore 

5% tax. Allow 4 to 6 weeks delivery. Business Machines 
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Review: 

6502 Software 
Review byDesign, Jim Butterfield 

by Leo J. Scanlon 
Howard W. Sams 8r Co., Inc., 
270 pp. $10.50 
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, I 
rather missed the software design elements: planning 
memory, designing data structures, and testing/ 
debugging methodology arc 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 tex tbook; 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 fa t, 
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 
its 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 help 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 timing 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 : 
che 6520 and 6522. 

There are two appendices and an in lex . I found 
the index rather spar e: for exam ple, "r'lativc: 
addressing' points you to page 40 bu t a more 
useful discussion can be found on page 55. 

Coding examples are written almost entirely in 
assembly language. This is quite readabk, but I 
would have preferred to sec early coding ·xarnples 
·otn plete with their machine languag · ·quivalents. 

The overall organization of the book is g-ood, 
a lthough there arc inconsistencies within chapters: 
:mme have summaries, some have references, a nd some 
hav neither. Chapter 2 has a section ·nlitled " How 
this chapter is arranged''- it appear · on Lh • ·ixrh 
page of the chapter , which seems odd .. 

The coding is good, but th ere are a few errors. 
On page 68, the au thor suggests tha t when shiftin g 
signed numbers to the left th e programmt·r should 
arrange to restore the sign bit in c.:ase it's shift ed 
out ; in fact , a change in the sign bit ou ld be an 
overflow situation and there would be no repairing 
the damaged number. Example 5- 14 on png U9 
·hould add a value of two to loca tion 22 ra th 'I' 

than the value of one shown; most alert n:adcr. 
will pick this kind of thing up . H ardware puri ·ts 
may wince at some of the terminology , such as use 
or th e term "grounded " instead of 'logir z -ro" 
or " low", but everybody will und ·rst a ncJ what is 
m canl. 

The author has a conversation a l style a nd av(>ids 
jargon. Occasionally , there 's a lapse: 1 m sure that 
there 's an easier explana tion of immediate add rc ·s ing 
tha n ''the operand re ·ides in th · ·ccond byte of 
the instruction '. 

The author covers a lot of material in 23 1 page 
of tex t. It 's not light reading, but it is well pre
sented. 6502 programmers and beginners wi ll lind it 
useful. © 
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Grand Opening... SysteD1s 
Formulate 
Corporation. 
Your 01icroco01puter 
infor01ation center. 
We welcome you to visil our first consumer/ commrcial 
sales cen1er in 1he United Slates. Located in Palo Alto in 
the Town and Country Village Shopping Cenler . Systems 
Formulate features a lull range ol microcomputer systems and 
peripherals !or home or commercial use . 
During the pas! few years since our founding in 1978. we 
have opened three retain stores in Japan stocking premiere 
American -made microsystems and innovalive Japanese 
systems . 
Our new Palo Aho location will feature some exciting 
surprises !or the American interested in microprocessing . 

Miplot, The Intelligent Plotter...Only $1,200 

Usable even by those with no ploller experience. the Miplot 
is an ideal graphic output device for 1he 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 ol in lelligent functions such as line generator 
and character generator 

·Self-lest mode to verily plotter results 
' Printer mode !or easy interlace tesling and data dumping 

For research. development and management planning . or use 
by the personal hobbyisl. . . Miplot is the intelligenl 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 du ty use your invoices. 
statements and statistical analyses can dish oul. 

Both the SFC-080 and the SFC-136 combine Japanese crahs
manshlp with many ol America's finest components. Like the 
UMI 8 dot high matrix head. !or example. 

But tha!'s just the beginn111g : 
· Superior data editing ability ' Graphics 
• Your choice of paper size • Versatile line spacing 
· Sharp . clear printouts • Paper-saver tractor feed 

Bold double-size characters 0 Innovative space saving design 

Call Systems Formulate and we'll be happy to send you 
detailed specs or . better yet. drop by !or a personal 
demonstration . 

39 Town & Country Village SYSTEMS ~"'~~~"- Palo Alto, California 94301 
(415) 326-9100FORMULATE ~lrli~, 
Store Hours: Monday-Saturday, 10-7 

Sunday, 12-6 CORPORATION co'i!J
--~ 
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BIG FILES ON A 

Elizabeth Deal 

337 W. First Ave.SMALL 
COMPUTER ~a~~§si 

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 syscem 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 
. d. k d h " k"m core, on tape or on is , an t en unpac 
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 tum, are packed into the two byte imeger 
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 
irt 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 = 12345 6 7 8 9 10 11 12 
13 14 15 
-Programseesasm = 14131211109876543 
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. 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 14 7 0 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 exampl ! shown 
above, the program will loop ten times . Had a "1" 
been in position 4 or 11 the loop would b 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. 
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2 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 5100 toward 
PET accessories. FREE. Choose from the acces

.......... 

-~ 
Buy Direct from the Largest 
Commodore Dealer In the Country 
- NCE/ CompuMart. 

SK-Keyboard N .......•... .. .... . ... $795 
16K-Keyboard B ... . .•• . .....•...... $995 
16K-Keyboard N ........ .. .... .. . ... $995 
32K-Keyboard B .... . ... ..... .. ... $1.295 
32K-Keyboard N ..... . .. • .. . ...... $1 .295 
B - large keyboard (graphics not on keys) 
N - large keyboard with graphics symbols 

SUPER SAVER. ThankstoCommodore 
their printer prices have been drastically 
reduced: 
Commodore Printer (tractor feed) ........ . 


was $995 NOW $795 

Commodore Printer (friction feed) . ...... . . 


was $849 NOW $695 


CENTRONICS 
PRINTERS 
The 779·2 Is e tractor 
feed printer designed 

to r small business 
systems. Uses a Sx7 

dot malrlx lo produce 
all 64 upper cese 
ASCII characters. 

Cenlronlcs la the big· 
gest name In printer• 
end lhls la lhelr moat 

populer model. 
List. S1 ,245 ....... .. 

SALEI $1,079 

The New 730-1 perallel malrlx printer Is Ideally suited for 
all personal and microcomputer systems. Standard 
Features Include: 100 cps • 80 cher./llne • 3-way peper 
hendllng system • 7x7 dot metrlx • 96 cheracter ASCII• 
Lia! $995 , ..... ... , ....... ,, .............. SALE! $839 
To meel our Centronlcs' quotas we are offering the se 
greet specials on their prlnlersl 
753-9 9 x 9 Date Processing Prlnler. List : $2,995 SALE! 
$2,395 
704-9 9 x 9 180 CPS. Lisi: Sl ,995 SALE! $1 ,750 
701-9 9 x 9 Matrix. Lisi : $1 ,595 SALEI $1 ,395 
730·3 Serlel 730. List: $895 SALEt 5745 

sories l isted below and indicate on your order that 
you have reduced the cost of your accessories by 
5100. 

(2) FREE WITH PURCHASE 
OF ANY PET(Offerextended 
until May 15, 1980) 

A Texas Instruments' Hex/Octal Calculator 
(560 Value). and a set of 6 PET Workbooks 
(Worth 536) 

PET Accessories 
Commodore Dual Floppy Disk Drive .... $1,295.00 
Second Cassette-from Commodore ..... , 595.00 
Commodore PET Service Kit ... ... .. . .... 530.00 
Beeper-Tells when tape is loaded ... .. ... 524.95 
Petunia-Play music from PET ........... S29.95 
Video Buffer- Auach another CRT ... .... . S29.95 
Combo- Petunia abd Vide<1 Buffer .. .... •• $49.95 
TNW Bi·Dir.RS-232 prin ter 5-face•••.• ... 5229.00 
KIM I (A Single Board Compu ter 
lrom Commodore) •..•• , , , . • . ••.•..•.... Sl79 00 
PET TO IEEE Cable .. ................... . $39.95 
IEEE TO IEEE Cable .. ......... ........ .. 549.95 
KIM1 & Power Supply Package Special . . 5200.00 

We have a complete Inventory of Apple compulers, peri
pherals, & software In-Stock tor lmmedl1te delivery 

$200 In FREE accessories with the purchase 
of a 4BK Apple II reg. or Apple II plus. 
16K Apple reg. or plus - $1 , t95 1s100 in free acces,)
32K Apple reg. or plus - $1 ,395 5150 in free acces.) 

48K Apple reg. or plus - Sl ,495 (5200 in free acces.) 

Apple Accessories 

PASCAL . .. .... ................ , •..... ..•.. •. .. 5495 

M1cromodem .. . ..... .............. .... .... .... $379 

V1siCa1c ...... .. . ............. ... ......... ..... 5150 

The Conlroller (Business Package) .......SALEI $550 

The Cashier (POS System) ... .. ......... .SALE! S200 

Integer BASIC ROM Card .. ............ ...... .. $200 

Cenlronics Printer lnlerface ....•••.. . .... ... ... $225 

Disk and Controller ..... ...... . .... ·-· ......... $595 

Parallel Printer Card . ... ... ... ...... . ...... .... 5180 

Communications Card . .............. . . ........ 5225 

HI-Speed Serial Card . .... ... . ............. ..... 5195 

Firmware Card ....... . .......................... $200 

NEW AppleWri ler Text Edllor ...... . .......... .. $75 


NOVATION CAT'• 
ACCOUSTIC MOQEM 

Lookl good, works greaf/ $179.00 

ZENITH 
EXCLUSIVE 
FROM 
COMPUMART/ 

COLOR VIDEO MONITOR 
Beautltul Display Gapabllllles. Excellenl fo r use with 

Apple, Atari, & Sorcerer Compulers. This 13-lnch 

monitor Is Zenith's llrst color video display 

designed specifically lor computers. Features 

Include color and degaussing circuits. 

Zenllh Color Monitor ••.• , ••.•••••. , • , •.• $499.00 


HAZELTINE TERMINALS AT 

SPECTACULAR SAVINGS! 


Hazeltine 1410· TTV-s1yle keyboard, 8 baud rates 
lrom 110 to 9600, 12.. screen. 24x80 display, 5x7 dot 
Matrix Upper Case ASCII character sel , 12-key 
nume"c keypad. List Price $895 .... .. SALEt $779 
Hezeltlne 1500 - 8 baud rates from 110 10 19.200. 
and ANSI Slandard Keyboard, EIA RS-232, All 94 
Upper/Lower Case characters 1n a high resolullon 
7• 10 matrix display. Much more. 
LISI Price s1,145 ............ . ........SALEI $995 
Hezelllne 1520 - Take advantage of this 5310 
savings while i t lasts! TheHazeltine 1520 is a power
lul multi·processor 1erminal 
List P11ce Sl ,585 •.•..••••...•..••• SALE! $1,275 

NEW FROM EX/DY 
THE SORCERER II 48K COMPUTER 
Z·SO Microprocessor, Full -sized keyboard • ROM PAC 
Programs • M1crosofl BASIC • Powerlul Graphics • 
Serial and Parallel 110 • Dual Cassette 110 Memory 
Internally E1<pandable • S·lOO Expansion Options 
48K Sorcerer II ..•...... . ........ . . . •••••.. . . s1.395 

The Paper Tiger 
Printer From 

~ 
) 

Integral Data 
Standard features 
include:4character 
8.3 to 16.5 cpi • 
56 cps at 10 char. 
per in . • Selectable 
line spacing • 
8 switch-selectable 
form sizes. 

Commodore's 3 for 2 is Back! 

SPECIAL OFFER TO EDUCATORS - GET 

A FREE PET COMPUTER 
For a llmlled lime only. when your school buys any 2 
PET'• at lhe regular list (He our PET '• prices listed 
above), Commodore wlll Include another PET In lhe 
deal, absolulely FREEi Call CompuMart TOLL-FREE for 
complete details. 

The IDS Graphics Option for 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 
Brand New. Centronlcs Model 737, lhe first prlnler In Its 
class cepeble ol offering prlnl quellly sulteble for text 
processing, plus the perlormence & appllcetlon flexl· 
blllly required lor dete processing. Unbelleveble quality 
ol lype. 
737 3 Serial Word Processor Printer $1 ,045 
737· 1 Parallel Word Processor Printer $995 

The Perfect Prlnler for Smell Business Systems 

9- inch 

reg . $199 

SALE! $169 

Perlecl lor Apple users • .. 
Sanyo Cassette Recorder $55 

THE SINGLE BOARD 
DEVELOPMENT SYSTEM 
ROCKWELL AIM 65 

6502 Microprocessor • 20·character. alpha-numeric LED 
display • Full·size 54·key keyboard wilh 3 user·delined 
functions · Fast, on·board 20-column therrnal prlnler •BK 
Advanced Interactive Monllor program • Dual cassette 
1n1erface board • On-board limer • On·b~ard ROM ex· 
pansion 10 12K • 4K on-board R~M • v.'· board TTY 
inlerface • 16 parallel 1/0 lines · One serial 1/0 port · KIM· 
compatible edge connectors tor even funher memory or 
1/0 expansion. 
The CompuMart AIM Syslem combines all of our options 
for !he AIM to give you the capabllifies ol development 
sys1ems cosling 5 10 10 limes as much. This system 
Includes a 4K AIM 65 wllh BASIC and Assembler, an MTU 
~~~%~~~."ii~. Sanyo !ape recorder and an EGI Encfo· 

~~r~;~ ~·~ ~~~'.~~.::::::::::::::::::: ~~:: 
Paper tor the AIM . • • • • . • • . • . . . . . . • • . • • . • . . $4.75 
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To customize the program for your ·system ( 1) 
delete lines 2770 on to reduce core from 1 OK to 5. 2K, 
(2) in line 1020 insert the maximum number of records 
thai 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 lOOK disk would 
add 3,333 records and a half-megabyte disk would 
add 16,500 records. 

• S %(nr,g) = :!5 +26 +21 +2'3 +210 214 = 18,400 


Credits: Ken Brossoie 

Microcomputing, November, 1979, page 44. 

Neil Harris, A-B Computers, Montgomeryville, Pa. 


1000 C0=0:Cl=l:C2=2:C3=3:C5=5:C6=6: 
,CA=l0:CE=l4:CF=l5:D$="" 

1010 REM ELIZABETH DEAL,MALVERN,PA 
1020 R= 200:G=2:DIM HD$(R),S%(R,G) I 

,WA$(15),V$(G),B%(15*G),QQ%(15) 
1030 FORJ=ClTOCF:READWA$(J):NEXTJ 
1040 FORK=0TOCE:QQ%(K)=C2AK:NEXT 
1050 
1060 
1070 REM RENUMBER 1000,10 WHEN NEEDED 
1080 
1090 REM>»"> R E A D T H I S <<<< 
1100 REM INSERT DECISION 
1110 REM KEEP LST-TR-RTRN SEQUENCE 
1120 . 
1130 LIST-1280 

1140 DX=ABS(B%(l)ORB%(2)): 

1141 DY=ABS(B%(3)0RB%(4)): 

1142 DZ=ABS(NOT(B%(5)ANDB%(6))): 

1143 TR=ABS(DXANDDYANDDZ): 

1150 RETURN 

1160 . 

1170 REM>>>>> ':'MUST END EACH LINE 

1180 

1210 REM TR=ABS((B%(l)ANDNOTB%(2)) // 

1220 REM TR=ABS(S%(N,2)>512)WILL Drs

1230 REM PLAY RECS MEETING STMT TR. 

1240 

1250 REM>> TYPE 'RUN', VERIFY, THEN 

1255 REM TYPE 'GOT01300' TO CONT. 

1260 REM (OR - - THIS LINE#) 

1270 

1280 REM ========= SECTION 1 ========= 

1290 . 
1300 A=TI:REM //CHOSE SEC.1/2 HERE /// 

1310 GOSUB2420:REM // SUBR l /// 

1320 PRINT"fi":N=l:LT=0 

1330 PRINT"HOW MANY GROUPS OF 15 KEYS ., 


,?":PRINTTAB(9)"ENTER 1 OR 2" 
1340 INPUTG:PRINT:IFG<lORG>2GOT01330 
1350 PRINT:PRINT:PRINT"ENTER TEXT, 

, OR 'XX' TO END INPUT" 
1360 PRINTTAB { 2) "!";TAB { 2 7) "! " 

1370 INPUTHD${N) :IFLEFT$(HD$(N), 
,2)="XX"THEN1550 

1380 HL=LEN(HO$(N)):E=0
1390 REM // INPUT15 BITS,FLAG ERRORS 
1400 :FORJ=C1TOG:PRINT:PRINT"l5 KEYS"; 
1410 PRINT II ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! II ~ PRINTTAB ( 

,7) ;:INPUTV$(J) 
1420 :FORLL=ClTOCF:S$=MID${V$( J ),LL,l)
1430 IF(S$<>"0"ANDS$<>"l")THENE=E+l:

,GOT01450 
1440 :NEXT 
1450 :NEXTJ 
1460 IFE>0THENPRINT:PRINT"~ERROR DO , 

,AGAIN" :GOT01350 
1470 TX=TI :FORJ=ClTOG:S%(N,J)=C0
1480 :FORL=C0TOC .;PQ=VAL(MID$(V$(J), 

,cF-L,Cl)) :IFPQ=OTHEN1500 
1490 S%(N,J)=S%(N,J)+QQ%(L) 
1500 :NEXTL:PRINTTAB{l4)"SUM="S%(N,J)
1510 :NEXTJ:TY=TI 
1520 PRINT" (II; INT ( (TY-TX) /C6) /CA;" SEC) II; 

,: PRINTTAB (25) "OK"; N; ''OF"; R 
1530 N=N+Cl:LT=LT+HL:IFN<=RGOT01350 
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-Cl) :PRINT:PRINT"BYTES , 
,LEFT";FRE{0) 

1580 PRINT:PRINT:PRINT 
1590 PRINT"HIT 'S' TO STOP":PRINT"ANY , 

,KEY TO CONTINUE" 
1600 GETA$:IFA$=""THEN1600 
1610 IF A$="S"THENSTOP: REM/CHANGE/ 
1620 
1630 REM// STORE DATA ON TAP E HERE 
1640 
1650 REM ======= SECTION 2 ========== 
1660 REM 
1670 REM >> # OF RECORDS {NR), TEXT 
1680 REM REC (HD${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*l5) 
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-1 
1880 :FORN=ClTONR:K=C0:JA=TI 
1890 IFKS>C0THEN2000 
1910 FORK=ClTOG*CF:B%(K)=0:NEXT 
1920 JS=TI:FORJ=ClTOG: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) 

1960 IF(TP)>=BPTHENB%(CF*JJ+U+M)=Cl: 


,TP=TP-BP 
1970 IFTP=C0THEN1990 
1980 :NEXTM 
1990 :NEXTJ:JE=TI 
2000 FORM=lT04:PRINT"==========";:NEXT 
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2•005 PRINT:PRINTHD$(N) 2520 :NEXTM 

2010 GOSUB1140:IFTR<>lTHENPRINT: 2530 IFM=l82THENSB=SB+l 


-,PRINT"*** NO MATCH ***":GOT0'2030 2540 LX=LX+l 

2020 PRINT:PRINT"THIS RECORD MATCHES:" 2'550 IFLX>255THENPRINT"STRING TOO -, 

2030 PRINT:PRINTTR$ -,LONG-LIMIT 255":E5=l:GOT02700 

2040 :FORJ=ClTOG: 2560 TR$=TR$+LP$ 

2.050 PRINT"GROUP 11 

; Ji II SUM="; S% (N, J) : 2570 :NEXTJJ 
-,NEXTJ:PRINT 2580 :FORJ.1=JlTQLX+l 


2070 IFKS>C0THEN2130 2590 M$=MID$(TR$,JJ,l):KB=KB-(M$="B"): 

2080 K=Cl:PRINT:FORJ=ClTOG -,KS=KS-(M$="S") :P=P-(M$="%") 

2090 PRINT"BIT 11 ;(J-Cl)*(K-Cl)+Cl;: 2600 KC=KC-{M$=",") :Ll=Ll-(M$= 11 

{ 
11
): 


-,PRINTTAB(7);" -> ";:PRI'NTTAB(l2); -,-Rl=Rl- ( M$= II) II) 

2100 :FORK=ClTOCF:PRINTR'.I:GHT$(STR$(B%(CF 2610 NEXTJJ 


-,*(J-Cl)+K)),l); 2620 PRINT" B ";" S ";" % ";" , ";" ( "; 
2110 :NEXTK:PRINT" <- ";J*(K-Cl) -, II ) II; II ABS II; II L II 

2120 :NEXTJ 2630 KB=KB-SB:KS=KS-SB 
2130 PRINT:PRINT:PRINT 11 (TIME IN BIT-, 2640 PRINTKB;KS;P;KC;Ll;Rl;SB;LX 

-,LOOP";INT((JE-JS)/6)/l0; 11 SEC) 2650 PRIN'l':PRINTTAB(5)"YOUR DECISION IS:II 

2140 PRINT" (TOTAL TIME: II; INT ( (TI-JA) /6) I -,":PRINT:PRINTTR$:PRINT 
-,10;"SEC) II 2660 El=(Ka>0)AND{KB<>P):E2=(KS>0)AND(KS 

2150 :FORM=lTOCA:PRINT"==== 11 ;:NEXT -,()P) :E3=(KS>0)AND(KS<>KC): 
2160 PRINT:PRINTTAB(ll)"HIT ANY KEY FOR-, -,E4={Ll<>Rl)

-,MORE" 2670 IFE10RE2THENPRINT"* USE % -(B% OR -, 
2170 PRINTTAB(6)"'Q 1 TO QUIT AND RERUN-, -,S%) ! ! ":PRINT-" trSE NO OTHER B, S, 

-,QPTIONS" -, %II 

2180 GET A$:IFA$=""GOT02180 2680 IFE3THENPRINT"* USE S%(N,#)FOR-, 
'2190 !FA.$= "Q "GOT02210 -,2-DIM ARRAY" 
2200 :NEXTN :REM II END REC LOOP I 2690 IFE4THENPRINT"* ( ) DON'T MATCH: 
2210 PRINT"fitt"TAB(l6)"0PTIONS":PRINT -,";Ll;"LEFT, AND";Rl;"RIGHT" 
2220 PRINT"l. SAME TR, NEW DATA -, 2700 U'ElORE20RE30RE40RE5THENPRINT: 

-,STARTING AT REC"-;NR+Cl -,PRINT"TYPE 'RUN' TO FIX":STOP 
2230 PRINT 11 2. RERUN: SAME TR AND DATA" 2710 PRINTTAB(5)"HIT ANY KEY TO-, 
2240 PRINT"3. Q U I T" -,CONTINOE" 
2250 GETD$:IFD$<"l"ORD$>"3"GOT02250 2720 PRINTTAB(3)"0R 'STOP' TO CORRECT/CH 
2260 ONVAL(D$)GOT02270,1880,2280 -,ANGE" 
2270 N=NR+Cl:GOT01350 2730 PRIN'l':PRINTTAB(5)"THEN TYJ;>E 'RUN'-, 
2280 PRINT"+ttSURE ?" -, TO FIX" 
2290 GETA,$:IFA$="N"GOT02210 2740 PRINT:PRINT"(EDITING AND RE-RUN-, 
2300 IFA$="Y"THEN END: REM /PROG END/ -,WIPE OUT DATA)" 
2310 GOT02290 2750 GETA$:IFA$=""THEN2750 
2320 REM === DATA=FOR SUBR.1 ======= 2760 RETURN 
2330 . 2770 REM ============================ 
2340 DATA"NOT", 1111 

, "+", "-", "*", 11 
/ 

11 
, "", 2780 REM EXAMPLE OF INPUT FOR ONE 

-,"AND" 2790 REM LOGICAL RECORD WITH TEXT 
2350 DATA"OR", ">", "=", "<", 1111 I"", "ABS" 2800 REM AND 2 GROUPS OF 15 ATTRI
2360 2810 REM BUTES EACH, STORED AS 
2370 REM =============:============== 2820 REM 25+4 BYTES. 
2380 2830 REM 
2390 REM SUBROUTINE 1 2840 REM >TEXT: 
2400 REM FIND AND EDIT TR STATEMENT 2850 REM 
2410 . 2860 REM l.MAG.NAME/11-78/ /P.106 
2420 TR$= II II .: LX=0: KB=0 :KS=0 :.P=0: Jl=l: 2870 REM >FIRST 15KE.YS 

-,KC=0:Ll=0:Rl=0:SB=0:JA=0:JZ=0 2880 REM 111010000001011 
2440 PRINT"fiFOUND 'LIST' AT"; 2890 REM >SECOND 15KEYS 
2450 :FORJ=l350T032000-FRE(0) :IFPEEK(J)= 2900 REM 001001000100010 

-,155THENPRINT" ***";J: JA=J 2910 REM >END OF DATA 
2460 IFPEE~(J)=l42THENJZ=J:PRINT"FOUND -, 2920 REM 1 

-,'RETURN' AT ***";JZ:G0~02475 2930 REM xx xx 
2470 :NEXTJ 2940 REM 
2475 IFJA=00RJZ=0THENPRINT"CAN'T FIND -, 2950 REM ============================ 

-,DECISIONS; SEE SUBl LISTING ":STOP 2960 REM 
2480 :FORJJ=JA+llTOJZ:LL=PEEK(JJ) 2970 REM POSSIBLE USES OF TR LINE(S) 
2.490 	 IFLL=58TaENJJ=JJ+5:LP$=CHR$(13): 2980 REM 

-,GQT02540 2990 REM I.DECISION IS WRITTEN AT THE 
2500 IFLL<l28THENLP$=CHR$(LL) ~GOT02540 3000 REM START OF A RUN AND CANNOT BE 
2510 	 :FORM=l68T0182:IFLL=MTHENLP$=WA$(M 3001 REM CHANGED DURING THE RUN. 

-,167) :LX=LX+LEN(LP$) :GOT02530 3005 REM 
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3010 REM 2.QUICK LISTING OF RECORDS 3340 REM 6.DECISION LINES ARE SCANNED 
3020 REM WHICH MIGHT HAVE ANY KEYS 3350 REM FIRST FOR OBVIOUS ERRORS, SO 
3030 REM ON WITHIN SOME GROUP -  3360 REM WE DON'T LOOSE DATA LATER 
3040 REM TR=ABS(S%(N,#)>=512 AND 3370 REM BY EDITING THESE LINES. 
3050 REM S%(N,#)<=4096): 3380 REM 
3060 REM WILL DISPLAY TEXT OF RE 3390 REM 7.LOGIC OF PROGRAM DEPENDS 
3070 REM CORDS THAT HAVE SOME BITS 3400 REM ON USE OF ABS FUNCTION 
3080 REM FROM 3 TO 6 ON (15-12,15-9) 3410 REM USE FORMAT: 'VAR=ABS( ) :' 
3085 REM 3420 REM ON ALL LINES. 
3090 REM 3.SLOWER LISTING OF RECORDS 3430 REM ============================ 
3100 
3105 

REM 
REM 

(TEXT AND BITS): 3440 
3450 

REM 
REM PURPOSE : FOR ANY INFORMA

3110 REM 3.1 ALL RECORDS 3460 REM TION PROCESSING WHERE DATA 
3120 
3125 

REM 
REM 

TR=ABS(B%(l)ORB%(1)=0) 3470 
3480 

REM 
REM 

CAN BE CODED INTO Y/N FORM. 

3130 REM 3.2 SOME RECORDS - USE AND 3490 REM STORAGE (CORE/TAPE/DISK) 
3140 REM ,OR,NOT AS YOU DO IN LOGIC 3500 REM REQUIREMENTS ARE REDUCED BY 
3150 REM BUT RETAIN 'ABS' IN ALL 3510 REM AT LEAST A FACTOR OF 8 AS 
3160 REM EXPRESSIONS. END EACH LINE 3520 REM COMPARED TO CONVENTIONAL 
3170 REM WITH A':'. SIMPLE EXPRES 3530 REM CODING OF KEYS FOR SEARCH. 
3180 REM SIONS WILL SHOW UP VIA 3540 REM 
3190 REM SUBl. FOR-LOOPS AND OTHER 3550 REM THIS SYSTEM WILL STORE 15 
3200 REM TOKENS WILL NOT,BUT THE 3560 REM KEYS-ATTRIBUTES-Y/N THINGS 
3210 REM PROGRAM WILL STILL RUN. 3570 REM IN BASIC'S 2-BYTE INTEGER 
3240 REM 3580 REM VARIABLE. 
3250 
3260 

REM 
REM 

4.USE ( ) CAREFULLY -
NOT(XANDZ)<>NOTXANDNOTZ 

3590 
3600 

REM 
REM TEXT SHOULD BE LIMITED TO 

3280 REM WORXANDYORZ<>(WORX)AND(YORZ) 3610 REM MINIMUM THAT WILL POSITI
3290 REM 3620 REM VELY IDENTIFY A RECORD. 
3300 REM 5.AVOID VARIABLES WITH B,S, 3630 REM 
3310 REM % IN THEM - ONLY ABS AND 3640 REM =========================== 
3320 
3330 

REM 
REM 

NAMES LISTED ABOVE ARE LEGAL 3650 
3660 

REM 
REM ELIZABETH DEAL, MALVERN,PA © 

DISK GENERAL LEDGER maintains 

complete financial Information on 

diskette. Utilizes printer and generates 

Trial Balance, Profit/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 llne of cassette and disk I 
based business software for your PET or TRS-80 computers. Each I 
program has been speclllcally designed for ease of use and come with I 
Instruction manuals. SAWYER SOFTWARE'S disk packages run on 
Commodore, Compu-Thlnk or TRS-80 disk systems with 32K and at I 
least one disk drive. call or write for free brochure. 

I201 Worley Rd. IDexter, Mo. 63841 

DISK PAYROLL computes FICA, 
Federal and State taxes. State tax la 
calculated on a percentage of the groea 
pay and can be customlzed for your 
particular state. Wiii allow use of City 

printer for reports such as Payroll 
Reg ister, which lncludee current 
payroll, quarterly and riear-tCKlate 

~~::i:Sry~~hlc~eprl:y~ ~e~~: 
breakdown for cost accounting and 
gives a recommended tax deposit . 

----------- 
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Computer Supplies for 

Small Computer Systems 


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 
X ymec intelligent printers 
New dealer kits 

ZEIGLER ELECTRONIC PRODUCTS 


Give us a call: 
DEALERS: Trudie Zeigler 
We no longer market COMMODORE or 
Equipment, (Jerry Zeigler is with Connie Rittenberry 
Commodore) but Connie and I have the ( 404) 289-1596 or 289-2265 
computer supplies you need to support 3661 CALUMET RD. 
Commodore System Sales. DECATUR, GEORGIA, 33034 
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UsingThe PET's Second Cassette 
Buffer To Increase Available 

Chuck Stuart, PresidentMemory Space CMS Software Systems. Inc. 
5115 Menefee Drive. Dallas, TX 75227 

If you have tried all the kaown 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 de ·k of cards into the 
second cassell 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 
element 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. 

The first thing you have to do is determine the 
address range you want to save in hexidecirnal. 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 muse 
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 'vc never taken th tim e 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 re ult 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 SYS63 l 53 and press RETURN . 
PET will display the standard PRESS PLAY AND 
RECORD message and save the program beginning 



------
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Skyles Electric Works PAL-SO™ 


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 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 lan!}uage 
symbols. Despite its low cost, the Skyles PAL-80 is a 

Please send me Skyles PAL-80 printer(s) 
complete with 2% foot interface cable to attach to my 
PET at $675.00 each * (Plus $10.00 shipping and hand
ling). I also wi ll receive a test and graphics demonstra
tion tape at no additi onal charge and over 150 feet of 
8 Y, inch wide black on white thermal paper$_ ___ 

I would also like to order rolls of 8% inch wide 
by 85 ft. long thermal paper (black ink) at $5.00 each 
$ _____ 

_ ___ 10 roll cartons at $45.00 $ 

VISA, Mastercharge orders call (800) 538-3083 
California orders call (408) 257-9140 

"California residents add 6 to 6 Yz% sales tax 
where applicable . 

• 80 characters per line 

• 81:? 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 5 x 7 characters 
• Attractive metal and plastic case 

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 fro m 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 IE EE interface at 

the back of your PET. Works with all PET models and 

PET or Skyles peripherals. 


PAL-80 SPECIFICATIONS 

TEXT 

Format 

Print speed 
Line Feed 
Character Set 

GRAPHICS 
Format 
Print Speed 

COMMON 

Paper 

Dimensions 
Weight 

231E SouthWhismanRoad 

80 characters per eight inch line 
6 lines per inch nominal 
40 characters per second 
50 milliseconds nominal 
96 Characters, includ ing upper and 
lower case, numerals, and symbols 

480 print positions per line 
240 print positions per second 

8Y, inch wide thermal paper, available 
in 85 foot falls, black image on white 
12"W x 1 O" D x 2%"H 
8 lbs (3.6 kg) 

MountainView,CA 94041Skyles Electric Works (408) 735-7891 
TM PAL-BO Printer on A Leash , a trademark of Skyles Electric Works 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 wiU include a SASE with your 
request. 

~ 3 	 ~P : $Ba{W{eir'IliU1l PET Products 
from 

OPTIMIZED DATA SYSTEMS! 

- AVAILABLE NOW 
(Prices include Sh ipping) 

•WORD PROCESSOR ........ $16.95 
Makes documents a snap 

• 	MAILING LIST . .. .......•. $16.95 
Throw away your address book 

• SPACE EATER ............ $ 7.95 
Gobbles spaces in BASIC programs 

•CATALOG ........ .. . ..... $16.95 
File stamp/coin collections 

•SATELLITE TRACKER . .... $24.95 
Tracks OSCAR Ham Satellite 

• MORSE CODE KEVER ... . .. $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 DETAl LS - NOW! 
P.O. Box 595, Placentia, CA 92670 

(PET Is a trademark of Commodore 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 SK 

CASSETTE VERSION LNCLUDES: 
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 

1-303-221-1 955 

COPYRIGHT 1980 
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Computer House Div. 

Announces 

Programing Tools 

For the Commodore/Disk 


11SOF-BKUP'' 

Faster & Error Free Disk Copy 

or Disks may be Merged 

11 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 


11 SUPER RAM'' 
Diagnostic Routine Checks Every Possible RAM 


Address on SK, 16K & 32K Commodore Computers 


Available on Diskette right now..... 

All for only $105.00 retail 

SOF-8 KU P .......... $40.00 

FETI Recover ........ $65.00 


Super RAM ......... $20.00 

1407 Clinton Rd. Jackson, Mich. 49202 

Telephone : (517) 782-2132 
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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 the cen
ter of sophisticated . and often costly, 
off ice 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
forrnation systems. The Commodore 

WORDPRO 

BY 


commodore 

Word Pro system - convenient. sim
ple word processing - meets the 
needs of the business office of the 
Eighties. 

With Commodore 's versat ile 
WordPro system . the time and effort 
saving benefits of word processing 
are a proven real ity. 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 
chang ing business and paperwork 

WORDPRO WORKS FOR YOU 


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 retent ion up to 170 pages on
line and much more ! 

~ 

commodore 


See Your Authorized Commodore Dealer today for a WORDPRO Demonstration. 
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ENHANCING 
COMMODORE'S 
WORD PRO Ill 
Lorry Isaacs, COMPUTE Stoff 
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 are using WordPro III on a CBM, and are 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 wiJl 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 th 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) 1 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 

commahds, 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 J, and enter the firs t patch using th 

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 05CO 064C 

... 05C0 00 00 00 00 00 00 20 cc .. 05C8 05 4C 02 06 BA BD 06 01 ... 05D0 8D C2 05 09 04 9D 06 01 ... 0SD8 BD 07 01 8D C0 0S BD 08 ... 0SE0 01 8D Cl 0S 18 68 69 01 
... 0SE8 9D 07 01 68 69 00 9D 08 ... 0SF0 01 4C SS E4 AD C2 0S 48 ... 0SF8 AD C3 0S AE C4 0S 28 6C ... 0600 C0 0S 8D C3 0S 8E C4 0S ... 0608 A6 9E F0 E8 BD 6E 02 C9 ... 0610 lB F0 14 4E cs 0S 90 DC ... 0618 C9 3A B0 D8 C9 31 90 D4 ... 0620 09 80 9D 6E 02 D0 CD CA ... 0628 A9 01 8D cs 0S 86 9E D0 ... 0630 C3 78 A9 C6 8S 90 A9 0S ... 0638 85 91 A9 4C 8D E3 36 A9 ... 0640 E0 8D E4 36 A9 43 8D ES ... 0648 36 S8 4C D7 14 AA AA AA 

Command #2 .M 43EO 442F 

... 43E0 C9 SB 10 03 4C E7 36 C9 

. .. 43E8 71 90 37 C9 7A B0 33 A6 ... 43F0 27 F0 0C ·48 A9 SF 20 3D ... 43F8 2E A9 08 20 3D 2E 68 29 .
.. 4400 0F AA E0 08 10 09 BD 2S .
.. 4408 44 20 3D 2E 4C 3S 37 A9 .
.. 4410 0E 20 3D 2E BD 2S 44 20 .
.. 4418 3D 2E A9 0F 20 3D 2E 4C ... 4420 35 37 4C F3 36 00 SE SC ... 4428 60 7B 7D 7C 7E S8 SA 00 

Command #3 .S "O:PATCH 1" ,08,05C0,064D 
Command #4 .S "O: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,"IO" 
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 $1B [$7F 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 chat 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 $44-10 [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 
AS II Thimble Charac:icr Printed 
Characl r urier 

Special (Hex) Legal 
Character Output Courier 10 JOB 

1 5E 0 

2 5C \ I'!) 

3 60 0 

4 7C I ,I
5 7D { § 
6 7B } t 
7 7£ "' 
8 OE,58 ,0F ., 

9 OE 5A ,OF 
 £ T 

Reproduce and Attach Above Numeric Pad 

7= 8=-, 9=£ 

4= I 5= { 6= l 

l=" 2=\ 3=' 

7='" 8== 9=1 

4=,r 5=§ 6=t 

l= e 2=® 3=0 

© 
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CBM CERTIFIED DOWNEY, CA. 
(213) 923-9361 

29 years 

Serving Computer Centers 

commodore 

SOLID GOLD $0FTWARE® 	 SUPPLIES 
DES's own-2 years preparation! Writing, (WE PLAN. WITH OUR PRICES. TO CORNER THE MARKET)! 

testing and updating to be sure our software DISKETTES (FLOPPIES)
deserves this lable. BASF (5' " & 8") ... .. ................ $2.90 ea. 

• 	 FULL ACC'T. PACKAGE ...... ... .. $1600.00 MEMOREX (5~" & S") ...... .. .... . . .. 2.90 ea. 
ACC/ SYS GA 104 (32 K) 9 DISKS WABASH (8") ... ... .... ... .. . ........ . 2.65 ea . 

For accountants & small businesses DYSAN (5~" & S'') ....... ...... ..... .. 4.90 ea. 

(Sold locally only for now-to gfre customer full supporI) CAS~ETIES (Digital & Audio)
• 	 LA WYERS Package #I (32 K) Disk ... $1200.00 BASF ....... . .. . . . .... (C30 - .90it; C60 - $I .20; 


63 Auorneys, 5200 clients (200 mauers ea) C90 - $1.50; Cl20 - Sl.75) 
Prelim & Final Statements, Aging, Mgmt Rpts KEYLINE (Digital Only) ..... .. ... . ....... $5 .75
• 	 CHEMISTRY PROFILE ( 16K) ....... $350.00 


RIBBONSA blood analysis program that yields a diagnosis 

based on 29 blood tests (high -normal-low) CENTRONICS 


• 	 MLS (32 K min.) Disk .. .............. $1200.00 IOI & 30 1 . . ..... ... . . .. ............... $6.15 

(Property avail, sold, by city & zone, mg 'mt TALLY (2 100 & 2200) . .... .... ........... $3.95 


analyst rpts, buyer & seller rpts, etc.) DIABLO 
Hy Type I .................... . ... $4.00 & up"GOLD PLATED SOFTWARE®" Hy Type II .. . ............... ...... $5 .00 & up

SPORTS TELETYPE #2. # 13 (use on CBM) .. . ..... $2.95 
• 	 HOCKEY #I (Disk) ............. . ..... $29.95 
 QUME .. ............ .................... $3 .95 

Compiler for hockey statistics-excellent for team and PRINTRONICS ...... . . .. .... . .. . ....... SI 0.25

league managers. (When tested on a 17 team league DEC LA30 - $4.25 I LA ISO ............... $5 .25
SAVED 10 hours a k'eek of record keeping) 

PRINTER PAPER ( ./ us for case prices) • 	 BASEBALL# I (see Hockey) (Disk) . .. .. $29.95 
9~ x 11 (perfs to 81-i x 11) 500 shts ........ $7.95
BUSINESS 14 	 x 11 500 shts ................. , ..... $9.95 


• 	 MAILING LIST 1.0 (16 K min.) ......... $29.95 

Maintains file and printout 

• 	 MAILING UST 2.0 ( 16K min.) ......... $49.95 
 Your CompleteMore powerful plus file merging 
• 	 SUPER LIST (S K min.) ................ $ 19.95 


(Advanced listing features) 
• 	 CALENDAR(SK min.) .. .... . ....... . .. $ 19.95 
 Computer Center(Perpetual calendar with printout) 
• 	 PHONE MAIL SYSTEM ( 16K min.) . . . . $49.95 

CBM Printer (Wo rd processing plus phone book) 
EDUCATIONAL 	 - SEND FOR DESCRIPTIVE BROCHURES

• 	 FLASH CARDS ( 16K min.) ............ S24.95 
 ALL AVAILABLE ENGLISH/ARABIC 
Multi "user input" quiz - great study aid 

• 	 MATHEMATICS (SK min.) ....... .... $7 .95 ea 

A) Add 8) Sub1 C) .\-fulti D) Dfr 	 !D----~~TA-EQ~;;~E~;~~;~LY COR-;--1 

• 	 '' BRANDI 'S SPELUNG BEE"(SK min) ... $9.95 I Es(SUPERB Aid Pre-School - lnd) 	 : 8315 Firestone Blvd., Downey, CA 90241 
• 	 VISUAL PERCEPTION (S K min) ....... S7 .95 
 I (213) 923-9361 	

1 
Shapes & Sizes I 

• 	 CONSON ANT BLENDS (SK min) ...... $7.95 I 
I 

2 letrer sound combinations 
PAYMENT (Calif. RcsidenlS add 6% Sales Tax) • 	 COUNTING I to 9 (8K min)............. $7 .95 i 


IVisual -- tutorial 0 CHECK#----- 
GAMES I 

I 0 	 VISA
• 	 MAY 1941 (S K min .) . . ................ . $24.95 i 
 Exp. Date ____ISimulated tracking & sinking of the Bismar<"k 0 MASTERCHARGE 
• 	 SIMON (S K min.) ....... . ............. . $7.95 I 


Acct. # --------- Duplicates the numbers & sounds selected I 
• 	 GUESS?'? (S K min.) ................ S7.95 ! ame 


Full graph ic sound. guessing game ! Address 
* "The Finest Software Cre•" in 1he World"* : City 


Mike Rich1cr/ orm & Brad Han comiSy Elsayess 
 j 	 State Zip jDavid Schwartzl Donna Schl ieper/ Bob Johnson 
I 	 IDa ve Lundberg; Murat Kalinyapra · Henry Kluka •------------------------·--·------



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 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 . 

ASSEMBLE LIST 

...a lightning fast...fast••. fast. .••••... 
Ole<> MOVE TBL t TO T8L2 .. ...machine langua9.e assembler with () 11 0 BA s.:ca 

C).dNl - AO oe ~120 LOOP LO< •I:~ 

89 04 01)0 TBLl .Y 
04~5 - 89 CB cs e140 STA TBL2 Y 

true macro capabilities. Assemble 04.02- CD LOA 

O•CB - C8 0 1>0 IUY 

O•C? DO f1 ~ 1 60 BNE LOOP 
i'.1170 

16K source text in less than ten 
seconds! A single name indentifies a ,,.04~8 \'.1160 TBLI OS 

osce 0190 TBL2 OS 256whole body of lines. Macro and 020;) 
{)210 ENconditional assembly support. Auto

t ABEl FILE I : EXTE~NAL

matic line numbering . Labels up to 
START _04CO LOOP C402 Tell ::: 04(18 
TBL2 ~ 0!1()9ten characters long; 101s different 11('-eotl .0608.CGCB 

labels. 
Install permanently without tools and in less time than it takes to load an 
equivalent sized assembler I 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 (98~~ to BFFF) and 2K in RAM 
(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 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 

"Ca liforn ia res1den1s p lease add 6% or 6 5°0 sa les tax as req uired 

VISA, M. ASTERCHARGE ORDERS CALL (800) 538-3083 (e xcept Cal i forn ia res iden ts) 

! 

CALIFORNIA ORDERS PLEASE CALL (408) 257-9140 


231 E SouthWhisman Road 
Skyles Electric Works 1~0°8~7~~~7~~iw,CA 94041 
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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 teaching 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 th 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 '11 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 wheh 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, Montgomeryville, PA 
18936). (Editor's Note: See Table of Contents. RCL) 

If you're staying with original ROM, ybu 
might like Bill Seiler'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 
a.n 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 of making 
changes easily is a major adNantage 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 II need to do sorn ·advance brushing up. 
Lea rn why you can store values only from 0 to 255 
in a m emory 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 ar plenty of 
introductory te::x ls around to ht:lp. © 



58 COMPUTE. 	 MAVI JUNE 1980 . ISSUE 4, 

Algebraic Input for the PET 

HoNey Davis 
Deportment of Mathematics 
Michigan State University 
One of the first experiments that I made when I startecl 
using the PET was co input the character " 'n" ' as a 
~ume.ric value. Of course it failed. But the possibility of 
mputmg general expressions such as 2*11'* 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
nmg at lme 20. After an algebraic expression has been 
inputed as X$, line 30 clears the screen and prints a 
line such as 

X = SIN(A *B +'11') 
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 chis was done the user 
would STOP the program from the keyboard and then 
type the sequence [HOME], [RETURN], 
[RETURN] the compurer 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 chat stopping a program 
causes the PET to print the contents of the key stroke 
buffer onto rhe 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 buff er counter index at 3 which 
tells the computer that there are three character:) in the 
buffer. Line 45 loads the ASCII values of the com
mands [HOMEJ ( = 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 JOO calling this subroulinc 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 the 
beginning and all variables will be lost. 

~s a postcript 1 would like 10 post the fo llowing 
questions ; 

1. Can the above process b done without the 
disconcert ing \.Hiting to the screen, possi
bly by momentarily convincing th PET 
that the s rcen is somewhere lsc? 

2. As 	mentioned above , programs can be 
dynamically updated. Can they b up
dated in such a way as to leave the vari
bles undisturbed? This would b quite use
ful in programs that work on functions 
such as plotters and integraters. 

PROGRAM LISTING 

10 Q$=CHR$(34):GOTOlOO 
20 PRINT" [ CLR] [DN] [DN] [DN] II; 


21 PRINT"X MAY BE ANY EXPRESSION" 

25 INPUT" (HM)X=" ;X$ 

30 PRINT" ( CLR] X="; X$ 

3 5 PRINT" [HM]( DN l[ DN]( DN] CONT 11 


36 PRINT"CONT" 

40 POKE525,3 

45 POKE527,19:POKE528,13:POKE529,l3 

50 STOP : RETURN 

60 PRINT" [ CLR)[DN]( DN]( DN] "; 

61 PRINT"A, B AND C MUST BE NUMBERS'1 


65 INPUT"[HM ] A, B, C=" ;A, B, C:RETURN 

100 REM SAMPLE MAIN PROGRAM 
110 GOSUB60:GOSUB20 
120 PRINT" ( CLR] 11 

125 PRINT"IF x =II; X$ :PRINT 
130 PRINT" AND A =";A 
131 PRINT" B =";B 
132 PRINT" C =";C:PRINT 
133 PRINT" THEN X =";X:PRINT 
135 PRINT"TYPE ";Q$;"N 11 ;Q$; 
136 PRINT"FOF NEW VALUES OF A,B,C" 
137 PRINT" II; Q$; "X" i Q ~ j 

138 PRINT'1FOR A NEW EXPRESSION" 
139 PRINT" II; Q$; "B"; Q~ j 
140 PRINT"FOR BOTH" 
141 PRINT '' ";Q$ ;"E";Q$; 
142 PRINT"TO END THE PROGRAM" 
150 GET A$: IF A$='"'GOT0150 
155 IF A$O"N"GOT0160 
156 GOSUB60:GOSUB30:GOT0120 
160 IF A$="X"THENGOSUB20:GOT0120 
165 IF A$ ="B"THENGOT0100 
170 IF A$="E"THEN END 
190 GOT0120 © 
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PET DAJA Ron$1raley 
1868 Grade Ave. COPIER Ft Myers ~ Fla33901 

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 
60 REM 
100 PRINT"fiTHIS IS A DATA TAPE COPY ..., 

-,PROGRAM." 
110 PRINT:PRINT"IT WILL COPY UP TO 450 -, 

-,STRINGS.":PRINT 
120 PRINT"TO CHANGE, REDIMINSION'D$'IN -, 

-,LINE 170":PRINT:PRINT"AND' M'IN -, 
-,LINE190. 

130 PRINT:PRINT:PRINT"****INSERT DATA -, 

-,TAPE TO BE COPIED****" 


140 . 
150 REM**READ IN DATA TAPE*** 
160 
170 CLR 
180 DIMD$(450) 
190 T=l28:F=64 
200 M=450 
210 PRINT:PRINT:PRINT"DOES DATA TAPE -, 

-,HAVE FILE NAME?(Y ORN)" 
220 GETA2$:IFA2$=""GOT0220 
230 IFA2$="Y"GOT0260 
240 IFA2$="N"GOT0280 
250 GOT0210 
260 PRINT:INPUT"DATA TAPE FILE NAME?"; 

-,Al$ 
270 OPENl, 1, 0, Al$ 
280 OPENl,1,0 
290 A=.0: PRINT"fi" 
300 INPU'r#l, D$ {A) 
310 IF(ST=T)ORST=FTHEN370 
320 A=A+l 
330 D$ {A) =A$ 
340 PRINT"fi WORKING" 
350 IFA<MTHEN300 
360 . 
370 REM*END OF FILE (64) OR TAPE (128)* 
380 CLOSEl 
390 . 
400 REM**WRITE NEW DATA TAPE** 
410 . 
420 PRINT"fiREMOVE TAPE TO BE COPIED." 
430 PRINT;PRINT"NOW INSERT CASSETTE TO .., 

-,COPY TO IN DRIVE#l" 
440 PRINT:PRINT"PRESS ANY KEY" 
450 GETB$: IFB$= '"'GOT0450 
460 IFA2$="Y"GOT0480 
470 IFA2$="N"GOT0490 
480 OPEN1,l,l,Al$:GOT0500 
490 OPENl,l,l 
5.00 IFA=0THEN570 
510 FORI=lTOA 
520 Al$=D${I) 
530 
540 GOSUB830:REM**WRITE ROUTINE** 

550 
560 
570 
580 
590 
600 
610 
620 
630 

6·40 
650 
660 
670 
680 

690 
7'0 0 
710 
720 
730 
740 
750 
760 
770 
780 
790 

800 

810 
820 
830 
840 
850 
860 
870 
880 

890 
900 
910 
920 
930 
940 
950 
960 
970 
980 
990 
1000 
1010 
1020 

1030 

1040 
1050 
1060 
1070 

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 let 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 4.30 is start of new data tape write routine. 

Line 6.30 is start of read and display of new 

data tape routine. 

Line 960 is cassette advance routine for space 

between blocks. 


NEXTI 
CLOS El 
PRINT"fiDATA TAPE NOW COPIED" 
. 
REM*READ NEW DATA TAPE TO VERIFY* 


CLR:PRINT 

PRINT"DO YOU WISH TO READ AND -. 


-,DISPLAY NEW DATA";:PRINT 
PRINT"TAPE? (Y OR N)" 
GETB$:IFB$=""GOT0650 
IFB$="N"GOT01020 
IFB$<>"Y"GOT0600 
PRINT"f\REWIND TAPE,THEN PRESS ANY -. 

-.KEY" 
GETB$:IFB$=""GOT0690 
DIMD$(450) :T=l28:F=64 
OPENl,1,0 
A=0 
INPUT#l ,A$ 
PRINTA$:FORJ=lT0150:NEXTJ 
!F(ST=T)ORST=FTHEN780 
A=A+l 
GOT0730 
CLOS El 
PRINT"THATS ALL THE DATA I CAN -, 

-,FIND." 
PRINT:PRINT"PRESS ANY KEY TO COPY -, 

-.NEXT FILE OR DATA TAPE" 
GETA$:IFA$=""GOT0810 
GOT0100 
REM**WRITE ROUTINE** 

Tl=TI:IFLEN(Al$) <190THEN900 
PRINTfl,LEFT$(Al$,189); 
IFTI-Tl>l20THENGOSUB940 
Tl=TI:PRINT#l,RIGHT$(Al$,LEN(Al$)-18 

.,9) 
GOT0910 
PRINT fl Al$I 

IFTI-Tl >l20THENGOSUB940 
RETURN 

REM**CASSETTE ADVANCE** 

POKE594ll,53:Tl=TI 
IFTI-Tl <6THEN970 
POKE59411,6l:RETURN 

REM** ANY MORE COPIES?'' ** 
.• 
PRIN~:PRINT"fiDOYOU WISH TO COPY -, 


-.ANY MORE DATA FILES" 

PRINT:PRINT"OR DATA TAPES? (Y OR -. 


-.N)" 
GETB$:IFB$=""GOT01040 

IFB$="Y"GOT0100 

IFB$<>"N"GOT01020 

END 




LOOK at all the MICRO·ED 

programs for 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 

LEVELC 
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-$99.00 
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 $7 .95. 


PET 1s the registered trademark of Commodore Buso
ness Machines San a Clara Cahforn1a 

PETt 


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.0. 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 Old 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-$84.00 

http:TAPES-$84.00
http:tapes-$99.00
http:tapes-$14.95


\ 
~\vs·ALL NEW from MICRO·ED! 

MICRO-DOZEN TWO 
e 	 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. 

e 	 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. 

e 	 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. 

e 	 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. 

e 	 HIGHER, SAME, LOWER (Elementary Music) 
Each lesson consists of ten problems in which 
two notes are played. Is 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. 

e 	 MATCHING RHYTHMS (Elementary Music) 
The computer randomly selects one of ten rhy 
thmic patterns and plays th is 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. 

e 	 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. 

e 	 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. 

e 	 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. 

e 	 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. 

e 	 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. 

e 	 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 	 • Reading Racer Series 
• Punctuation Series • Vocabulary Series 

Details concerning these new series available 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 AS·232 device can com
mun icate with the parallel device. 

Special Features for the PET Interface Inc lude: 
Conversion to true ASCII both in and out 
Cursor contro ls 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. 

SADla (110VAC) $295 

SADle (230VAC) $325 


CONNECTICUT microCOMPUTER, Inc. 
150 POCONO ROAD 


llROOICFIELD, CONNECTICUT 01104 

TR: (203) 775 ·9859 TWX: 710·458·0052 


VII.A AND M/ C ACCU'TtD a llJID ~ ttUtlllVt, UPUlATK* O&TI. A.MO l lM O•OIJI . 

AOO IS KR C..OUI '°" SttlWt• a tuJO.J• - 'CM'!l l.. otllOOtl AOC 10% '°" &1• POITAO(. 


OHIO SCIENTIFIC EXPANSION INFORMATION 

Conversion of Cl P (Casselle) lo 52x26 d isplay Del ailed slep-by· 

slep lnSlrucllons for doubling 1he Cl P speed and display size• 

Order 11ullelrn 1105 512.00 


Conversion of ClP (Mrn1noppy) 10 52•26 d1spl•y S.me as above 

bul mcludcs drsplay dr iver for disk oper~lrng system. 

O rder Bullelin 1105MF 520.00 


Conversion o f C2·4P or C2·8P to 8 in . or 5-114 in. flo ppy. Instruc

tions and schematics for co nverting cassell e-based units into 

flo ppy sysiem~. 


Order Bullelin 1106F 520.00 


OHIO SCIENTIFIC EXPANSION ACCESSORIES 

We have Ohio Sc1entil1c boards, cable., schemat rcs, and docu 

mentalron. Hard-10-flnd rlems. 
Most Bare Boards 539.00 
430 Super 110 Board (Bare) 569.00 
Data Separalor for MPI Minifloppy 525.00 
470 Uni•ersal DISk and Real-Time 

Clock Board (Te•l ed) 5295.00 
Dual Mini-Flopy Breakoul Cable 534.SO 
CP1 10 S-44[ Bus Conver1 er 539.95 
Ohio Sc1er11H1c Puce List FREE 

TRS-80 DISK EXPANSION 
New do-11 -yourself TRS·BO expansion board has floppy con· 

!rollers, q uiet 32K RMI, 1enal RS-232, parallel pr inler ports. • c· 

tive termination. Super documentation Software compatible, by 

LNW Rt>search. 

Bare Board and Manual S89.95 

Ma nual Only 5 6.95 


New Book "T RS-80 D"k and Other Mysieroes" by llG Compu1cr 

Service hsenl1al reference manual for TRS-80' 

130 pages 522.SO 


Silver Spur 

ELECTRONIC COMMUNICATIONS CO. 
USA: 
P.O. Box 365 
Chino, CA 91710 
Tel.: (714) 627-9366 

ELPACK 
Components md Kihi for Electronics and Scirnce 

HPACK " STAR WARS" SOUND EFFECTS BOARD 
A universal rncuil board thal U>CS lhe II S 7&477 Sound Effccn 
Generalor IC. Bird•. dogs, space sounds, e1c 
Bare Board and Manual 5 8.95 
Kit and Ma nual 524.95 
Ma nual O nly 5 1.00 
ELCOMP Boole: "Comple• Sound Generalio n Using TISN76477," 
by Texas lnst rumenls. 56.95 

ELPACK PRINTER CONTROLLER BOARD 
A universal circuil board Iha! use• !he CY-480 Punier Con!roller 
IC 10 drive mos1 40 and 80-column prinler mecham ms' In · 
eludes power supply, RS-2J2 rnpul. 
Bare Board and Man ual 569.SO 
Manual O nly 5 5.95 

HPACK S-BAND TV CONVERTER BOARD 
Allows recepl ion of microwave TV on ordinary TV Mils Come\ 
w11h antenna c.onstruc11on plans. 
Bare Board and Manual 521 .00 
Manual Only 5 3.95 

ELPACK VHF/UHF AMPLIFIER BOARD 
ThlS board uses the popular "CA" package w•deband hybrid 
amplifiers, including such TRW lypes as CA2800 through 
CA2880, and others. large choice or modules 10 IOOOMHz and 2 
wall~ . 

Bare Board and Daia 510.95 
Dal• Only 5 1.00 

ELPACK MPI DATA SEPARATOR BOARD 
Required for OSI m101floppy sy.iems. 1h1s data separator plugs 
mlo MPI 51152 drr ves 10 provrde read dala and rc•d dock on 
\eparate lines. Improve~ rnner Hack disk performance 
Bare Board and Data S 6.95 
Assembled Board and Dai. 525.00 

Europe Distributor: 

(Request OM-Preis Order Form) 

HOFACKER VERLAG 

Tegernseerstr. 18 

0 -8150 Holzkirchen /Obb. 

Tel.: 08024/7331 


ELCOMP 
Publicalions 

Ordor No. Prier Ti ii• 
150 S11 00 Care and •~~cJmg of Th~ Co ni 

modo1 e ru 

151 s 9.95 BK M1crurnft BASIC Rt!fer«!ncti 


Manual 
152 s 9.95 hpan11on Handbook for 6502 and 

6602 (5·44 Card Manual) 
153 514.90 Microcom1)ult'r A.ppltcallon , OlC'\ 
154 s &.95 Compl~lll So und Genera11on 
156 SH.90 Small Busrnc" Programs 

REDYSO" 
Softw•re •nd Firmwilre for Populilr Computers 

"MON )A N1 CBM Monitor ROM" - A well docu· 
men led , powerful new mon ilo r ROM lhat an y Com · 
modore CBM user can plug in lo ne o f the free ROM 
sockels . 
Order Number 2001 598.00 

NEW: Our REDYSOFT Cas~ene Sohware 
Order No. Price Title 

3475 $49.00 Assembler for CBM 
3999 $34.50 BAS IC wflh 110 for TRS-80 
8094 $ 1.10 Blank Ca~SC l l e (Quant ily 1) 
8095 $ 7.99 Blank Ca scttes (Q uanl ity 10) 
8096 $&9.00 Blank Cass li es (Quan lit y 

100) 

Availabl e direcl from us NOW. Soon al local dealers 
Dealers please conlact us for slatler stock. 

Paymcnl. COD or p repaid 

Check. Visa. Mastercharge 
POSTPi\ID in USA . 
California add &% la• 
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Cross·Reference 
for lhePETJim suttertie1d 
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 statemenls) 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 
ro 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 che pro
gram start address, and should be CHR$(1) and 
CHR$(4) for 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 string) 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 inco proper numeric order. 

From this point on, we ar looking at the text of 
the Basic line until we reach a zero which flags 
end-of-line. At that time, we go back and grab the 
next line. 

Deta iled syntax analysis. 
When digging out vai;iables 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 $ 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 O; 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. M$ 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 the 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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use a string com parison . 
When we' re ready to start a new line, we add this 

table to our main results tabl e, array X$, in lines 
200 to 220. To save sorting time, we merge thes 
pre-sorted values into the main table. At .this 
point , our data has the line number stuck on the 
end; this way, we're ha ndling Lwo valu s 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 item are handled in reverse 
alphabetic order. We print this to the screen so rha,t 
you can watch things working. At Basic speed, this 
program can take quite a while to run ; it's nice to 
confirm that [he computet is doing something during 
thi s p riod . 

Final Output. 
We finish the job starting at line 530. It ' s 
mostly a question of breaking the stuck-together 
strin gs a pa rt again and then ch eking to se if w , 
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 abou t r ight 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 'II need to ch ange lines 
100 ,140,150,160, and 310 - see how handy t he pro
gram i s? 

As mentioned before , run time is slow . A machine 
language program - or even a Basic program with 
machine language inserts - would speed chings up 
dramatically. 

100 DIM A$(15),B$(3),X$(500),C(255) 
110 PRINT"CROSS-REF JIM BUTTERFIELD" 
120 Q$=CHR$(34) :S'$=" ":B$(l)=Q$: 

-.B$(3)=CHR$(58) 
130 INPUT"VARIABLES OR LINES";Z$:C2=5: 

-.IFASC(Z$)=76THENC2=6 
140 FORJ=lT0255:C(J)=4:NEXTJ:FORJ=48T057: 

-.C(J)=6:NEXTJ 
150 IFC2=5THENFORJ=65T090:C(J)=S:NE}{TJ: 

-.FORJ=36T038:C(J)=7:NEXTJ:C(40)=8 
160 C(34)=l:C(l43)=2:C(l31)=3 
170 INPUT"PROGRAM NAME"; P$: OPENl, 8, 3 ,. "0: 

.., II+p $+ II , p, RII 

180 GET#! ,A$, B$: IFASC ( B$) 04THENCLOSE1: 
-.STOP 

190 IFB=0GOT0240 
200 PRINTL$;:K=X:FORJ=BT01STEP-l:PRINT" "; 

-.A$(J);:X$=A$(J)+L$ 
210 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 LINE, TEST END 
240 GET#l,A$,B$:IFLEN(A$)+LEN(B$)=0GOT0530 
250 REM GET LINE NUMBER 
260 GET#l,A$:L=LEN(A$) :IFL=lTHENL=A$C(A$) 
270 GET#l,A$:A=LEN(A$):IFA=lTHENA=ASC(A$) 

280 	C=C2:Cl=-l :L=A*256+L :L$=STRStL ): 
-.IFLEN(L$)<6THENL$=LEFT$(S$ , 6-LEN(L$) 
..,) +L$ 

290 	 REM GET BASIC STUFF 
300 	GET#l,A$:A=LEN(A$) :IFA=lTHENA=ASC(A$) 
310 C9=C(A):IFC9>ClGOT0380 
320 K=0:IFB=0GOT0360 
330 	FORJ=lTOB:IFA$(J)=M$GOT0370 
340 	 IFA$(J) <M$THENNEXTJ:K=B:GOT03 60 
350 	FORK=BTOJSTEP~l:A$(K+l)=A$(K) :NEXTK 
360 	B=B+l:A$(K+l)=M$ 
370 	C=C2:Cl=-l:M$="" 
380 	 IFC2=5GOT0420 
390 IFA=l370RA=l380RA=l410RA=l6 7THENC=6: 

-.GOT0470 
400 	 IFA=440RA=32GOT0470 
410 	 IFC9<>6THENC=9:GOT0470 
420 	 IFC9=CTHENC=-l:Cl=4 
430 	 IFC>6GOT0470 
440 	 IFC<0ANDC9>ClANDC9>6THENCl=C9:GOT0460 
450 	 IFC2=5THENIFLEN(M$)>2QRC>0GOT0470 
460 	 M$=M$+A$ 
470 	 ONC9+1GOT0190,480,480 1 480:GOT0300 
480 	 B$=B$(C9) :C$="" 
490 	GET#l,A$:IFA$=""GOT0190 
500 	 IFA$=B$GOT0300 
510 	 IFA$=<>Q$GOT0490 
520 	A$=B$:B$=C$:C$=A$:GOT0490 
530 	CLOSEl: I NPUT"PRINTER";Z$ 
540 	C=3:Z=6:IFASC(Z$)=89THENC=4:Z=l2 
550 OPEN2,C:PRINT#2:PRINT#2,"CROSS.., 

-.REFERENCE - PROGRAM ";P$ 
560 X$="":FORJ=lTOX:A$=X$(J) 
570 FORK=lTOLEN(A$) :IFMID$(A$ 1 K,l) <>" .., 

-."THENNEXTK:STOP 
580 B$=LEFT$(A$,R-l) :C$=MID$(A$,K+l) ~ 

-.IFX$=B$GOT0600 
590 PRINT#2:Y=0:X$=B$:PRINT#2,X$;LEFT$(S$, 

-.5-LEN (X$)); 
600 	 Y=Y+l:IFY<ZGOT0620 
610 	 Y=l:PRINT#2:PRINT#2,S$; 
620 	 PRINT#2,LEFT$(S$,6-LEN(C$)) ;C$; 
630 	 NEXTJ:PRINT#2;CLOSE2 © 
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~DRIVING ACEc
* 1;( 2 ACTION PACI\ ED VIDEO GAMES1;( * 

Cllf19 

t ATtENTION! AI.I. PET OWNERS~ 


~ ft *
:
• 

So side SoftwareINJ
* 
f presents a 


: ASSEMBLY SYSTEM II ~ 

•<tc Assembly System II is the most afior
~ dable and most comprehensive mne
iC monic assembler package available 
iC for your PET personal computer or CBM 

: ~~~'1:1';~7~oc;:;:: ~:~s~~~~ 

is the most sophisticated assembler 

iC available in Basic. One program allows
iC the input. ed.iting, saving, recalling. and
iC listing of standard MOS machine lan
-tc guage programs. A user proof entry sys
~. tern makes mistakes almost impossible. 
'?' Relative branches are automatically
-tc computed by the program; minimizing 
.M user error. Fast and efficient. this one 
~ program does it all. You do not have to 
-tc go through a 3 program process to 

.. compile your~ode . All coding is assemiC ~MBLER '2001 FOR 8 PETs STILL AVM.."81..E FOR $15.95 

bled directly into memory tor easy test- *...._ 
ing and access vi6 the built-.in TIM ~ 
monitor. Code can be executed via :: 
both the SYS and USR calls. Operands * 
~~~~dr~~a~~~~~°i;1~~~~~ * 

compatible with all 6502 programming >t 
manuals and books. The Disassembler * 
can unload from memory and directly lt 
from tape or disk. A program does not lf 
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 h.id- * 
ing from view. Assembly System II is * 
available for disk or cassette (spec- * 
ify) based Commodore PET/ CBM com- Jt
~~~~~~. ~~EE~~ A~~~~i~~~>ry price of ** 

iC • AUTOMATICALLY ANOTHER PET • MOS MNEMONICS ~ 

.. • COMPUTES BRANCHES PROGRAMMING • FULL DISASSEMBLY * 

~ • FASTEST ASSEMBLER BREAKTHROUGH • HEX/DECIMAL OPERANDf 

~ 305 RIVERSIDE DRIVE, NEW YORK, NEW YORK 10025 : 

•*************************************** 
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Review 
M·lOO Microprinter ($390) 
Digiclocks 
3016 Oceanview Avenue 
Orange, California 92665 
David L. Bosteel 
Professor of Architecture 
Universitv of Washington 
Seattle, WA 98105 
Chuck A. London 
Systems Engineer 
Boeing Computer SeNices Company
Seattle, WA. 98124 
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 c n a a deterrent fo r 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. fn most 
cases monitor and printer output 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 " 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 
madvisable 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 

SOFfWARE SPECIALISTS MICROPHYS PROGRAMS SCIENCE AN D EDUCATION 
2048 FORD STREET 

BROOKLYN, NEW YORK 11229 Mp 
(212) 640-0140 

Dear Educator: 
Microphys has released two utility programs which have been designed 10 permit 1nstruc1ors In every academic area lo establish an unlimited number ol source 'lies ln which 

questions used on exams and homework assignments may be conveniently stared. 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 Jiles The text of each question is merely typed into the computer and stored on the disk Ille des1gna1ea by the Instructor 

Additional questions may be added to a given Ille at any time. 

OUEGEN can access any source file and generate an individualized exam or assignment tor each stuaent using a subset or the entire group ol questions previously entered 

OUEGEN will either provide the correct answers so tnat a studeot may assess his performance or OUEGEN will request the student to enter his answers into the computer . 

OUEGEN will then grade lhe assignment. displaying the correct answers ro !hose questions missed. A percent score ls indicated and a brlet commenl . reffecllng an overall 

evalualian. is also given. 

OUESLO and OUEGEN have been designed lor exclusive use on lhe Commodore 16/32K PET microcomputer. Tne 2040 dual disk drive peripheral Is also requ ired. The two 

programs are accompanied by complete instructions and sell as a set for S40. Source files containing questions In virtually every academic discipline will soon be made 

available. 

The programs are obtainable from your local computer dealers or. tt unavailable, they may be purchased directly lrom M1crophys. 

NOTE: A tree, educalionaf software catalogue Is avai lable upon request from Mlcrophys. This calalogue describes over 140 programs currently 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 th~ ribbon ~able 
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 = 7 500 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 make!i it easy to 
obtain formatted printer output for most uses . 

OPEN6,S:Cl1D6 
listing LIST 
PRINT# - PR INT#6, ·'Am' THING"' 

CLiJSE6 
program output- 10 OPEM6,S:CMD6 

20 PRINT#6,'ANYTHING; 
30 CLOS£6 

!JRAPH ICS 	 (()FF)= 1ot~ier case ( if'SHIFT,.ed) 
WH) = graphics symbiJl 

ABC1:•EFGH I JKU1NOPQRS TUIJWi< 't'Z .1#$~~&@?\ 
abcdefghijkl11nopqrstuvwxyz 
+1----i h VL\/l!a-fl rXo• i+ 
1234567890123456789012345678981234567890 

~ 

GREAT 

PET 

SOFTWAREI 

"Precise, humanized, well documented an excellent 
value" are the applauds now b.eing 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 tt1e PET Disk, provides keyed retrieval/storage of data, n 
either direct or sequential mode, by either full or partial key values. 
Written by United Software in 6502 machine code. and designed wilh 
the PET in mind, it exploits all I he benefits of the PET Disk, allowing lull 
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 tnelhod 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 lo 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 500activeaccounts. Requirements-32K PET, Dual Disk, any 
BO-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 mainframes! Six modules cqmprising 42K of 
programming allow you to; create. edit, delete, display, print, sort, 
merge. etc .. etc. - databases of 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 Super Startrek ... . ... . ... 14.95 
ENTERTAINMENT PET Music Box , . . .. .. , . , 29.95 
Space Intruders UNITED SOFTWARE 
("Best Game of 1979") . . $19.95 PROGRAMS FOR BUSINESS 

Jury/Hostage . ..... _. . . . . 12.50 
Kentucky Derby/Roulette 9.95 Checkbook . •. .. •. ... •• . • $15.95 
Alien 1.0./Tank . • . . . . . . . . 9.95 Morlgage .•• ... •...•.... 15.95 
Tunnelvision/Maze Chase 14.95 Finance ...•.. . . . . ....• .. 12.95 
Submarine Attack • . . . . . . 9.95 Bonds •... . •. .. ... ...• .. 12.95 
Battle of Midway . . . . . . . . 7.95 Stock Analyzer . .. .. ..... 22.95 
Laser Tank Battle. ... . . .. 9.95 Stock Options .... .... . .. 24.95 
Swarm .•• . .•.. . . .......• 14.95 6502 Macro Assembler· •.. 49.95 

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} ~82·0341 



Software Specialists 	 Science and Education 

Microphys Programs 

Dear Educator: 

Microphys is pleased to introduce its series of computer programs 
which have been specifically designed for use on the Commodore 
SK PET and 16132K CBM microcomputers . These programs have 
readily enabled ins tructors to provide their students with an 
opportunity to review, in an 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 microcompufer, 
will readily enable you to use the microsystem in your courses as 
soon as it arrives. The programs are 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 Micr()phys series: 
l. 	Computer-Assisted Instruction Programs guide the student 

through a series 0£ 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 . Jn. 
most instances, an entirely new problem is presented. 

11. 	 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 i 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 compu ter. 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. 	 Pulle,Y, Systems - Machines• 
8. Specific Heat Capacity 
9. 	 Calorimetry 

10. Heats of FusionNaporization 
11. Specific Gas Laws 
12. General Gas Law 
13 . Thermodynamics I 
14. Thermodynamics II 
15. Transverse Standini; Waves 
16. Longitudinal Standing Waves 
17. Lenses and Mirrors• 
18. Refraction of Light 
19. Series Circuit Analysis 
20. Parallel Circuit Analysis I 
20A. Parallel Circuit Analysis II 
21 . Series/Pa rail el Circuit Analysis• 
22. Faraday's Law 
23. Gram-Molecula-r Mass 
24. The Mole Concept• 
25. The Molarity Concept• 
26. The Normalit)' Concept 
27. The Molality Concef>t 
28. Stoichiometry: Mass 1 ass 
29 . Stoichiometry: MassN olume 
30. Stoichiometry: Volume{Volume 
31 . Stoichiometry: Gen •ral• 
32. Percent Concentration 
33. pH Concept 
34. EMF of Electrochemical Cells 
35. Electric Field Analysis 
36. Photoelectric Effed 
37. Symbols and Valence Drill 
38 . Formulas of Compounds Drill• 
40. Total Internal Reflection 
DEALER INQUIRIES INVITED 

Vocabulary 
Cassettes 
401. 12th Grade l 
402. 12th Grade II 
403. 12th Grade m 
404. 12th Grade JV 
405. 12th Grade V 
406. 11th Grade I 
407. 11th Grade II 
408 . 11th Grade ITI 
409. 11th Grade IV 
410. 11th Grade V 
411. 10th Grade I 
412. 10th Grade II 
413. 10th Grade Ill 
414. 10th Grade IV 
415. 10th Grade V 
416. 9th Grade I 
417. 9th Grade fl 
418. 9th Grade Ill 
419. 9th Grade IV 
420. 9th Grade V 
421. 8th Grade I 
422. 8th Grade ll 
423 . 8th Grade Ill 
424 . 8th Grade IV 
425. 8th Grade V 
426. 7th Grade I 
427. 7th Grade ll 
428. 7th Grade III 
429. 7th Grade IV 
430. 7th Grade V 

incorrectly solved; a percent score and a brief comment 
reflecting an overall evaluation are also gi\•en. 

III . Utility Programs are designed to provide solutions to time 
consuming problems often givl'n on e ams or homework 
assignments. Problems In ca lorimetry. stoichiometry, projective 
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 ow n work. 

Please 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 
conte tual 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 
in structions for those programs recorded upon it. Write for details . 

Microphys programs arc available from local computer 

dealers. If your dealer does not cnrry the programs, you should 

"" courage him to concact Microphys directly. or the Microph ys 

distriburnr serving the geographic area. You may of course order 

so ftw are directly from Microph ys if programs are not obtainable 

loca lly. 

An educational software c;1taloguc , describing the nature of 

the various programs listed below. is available from Microphys. 

Note: Please indicate whether you desire the SK or 16K version of a 
givl•n 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. Veibal Probfems I - Numbers 
708. Verbal Problems II - Coins 
709. Verbal Problems III - Ages 
710. Verbal Problems IV - Interest 
711. Verbal Problems V - Mixtures 
712. Verbal Problems VI - Geometry
713. Verbal Problems VII - Rates 
714. Verbal Problems V111 - Digits 
715. Verbal Problems IX - Work 
716. Arithmetic Progressions I 
717 . Arithmetic Progressions JI 
718. Geometric Progressions J 
719. Geometric Progressions 11 
720. Types of Variation 
721. Lmear Equations 
722. Formula Evaluation 
723. Coordinate Geometry I 
724 . Exponents and Logarithms 
725. Verbal Problems - General 

Math Cassettes 
Junior High School 
801 . Magic 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 ll 
815. Verbal Problems I 

Utility Cassettes 
301. Vector Analysis I 
302. Vector Analysis n 
303. Gas Law Analysis 
304. Optics Analysis 
305. Projectile Analysis 
306. Calorimetry Analysis 
307. Chemistry I Analysis 
308. Chemistry II Analysis 
309. Stoichiometry Analysis 

NEW 350. Cryptogram Generat or/Decoder Spelling Cassettes 
601. Spelling I Grade 12 616 Spelling I Grade 9 Microphys Programs 
602 Spelling II Grade 12 617 Spelling II Grade 9 
606 Spelling I Grade 11 621 Spelling I Grade 8 2048 Ford Street 
607 Spelling II Grade 11 622 Spelling II Grade 8 Brooklyn, New York 11229 
611 Spelling I Grade 10 626 Spelling I Grade 7 
612 Spelling II Grade 10 627 Spelling. II Grade 7 (212) 646-0140 
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The Learning Lab 

Marlene Protto 
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 1/0 and disk refers to the CBM 2040 disk 
drive 110, while 1/0 refers ro input/output opera
tions). 

The user is asked how the daca. 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 ar 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, th 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 cas N = NN +NP. 

Writing the Data File 

Observe statements 36010-36097. RV is a variable 
which points to where the program should continue 
if there is an 110 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, parm1- 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 
dri ve nulllbcr (either 0 c'lr 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 ad<liLioo , for disk I/O, we OPEN the com
crtor 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 HS is the disk drive number pro
vided by the user. (We are assuming that the diskette 
bas 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 3ti022 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 
(0$) 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 lastQth) 
student's data, DO NE 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 reacl 
(2905-2907) . If the data comes from tape or disk, the 
fil ename 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 l/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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If the string variable does not consist of numerals , 

VAL return 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 th 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 D =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 JT=l 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=l0 :RV=l 

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 .., 


-..r.KrEYBOARD, .r.TrAPE, DRIVE .r.0r " 
2907 PRINT" OR DRIVE .r.lr." 
2910 INPUT M$:M$=LEFT$(M$,l) 
2920 IF M$="K" THEN DV=0:NP=0:GOTO 3000 
2925 INPUT"ENTER FILENAME ";F$ 
2930 IF M$="T" THEN DV=l:SA=0:IT=2: 

-.GOT02950 
2935 IF M$="0" OR M$="1" THEN DV=8:SA=5: 

-.IT=l: F$=M$+ 11 :"+F$+ 11 ,SEQ,READ 11 

2937 IF IT=l THEN OPEN 2,DV,15,"I"+M$: 
-.GOSUB 36610:GOTO 2950 

2940 PRINT"ENTER K,T,0, OR l.":GOTO 2910 
2950 OPEN l,DV,SA,F$:IF IT=l THEN GOSUB .., 

-.36610 
2952 INPUT#l,K$:0N IT GOSUB 36610,36710 
2954 PRINT"FILE IDENTIFIER IS ";K$ 
2956 INPOT#l,H$:0N IT GOSUB 36610,36710 
2958 JT=VAL(H$) :IF JT=0 THEN PRINT"# OF .., 

-.STUDENTS IS 0":GOTO 2905 
2960 INPUTl1,H$: ON IT GOSUB 36610~36710 
2962 NN=VAL(H$) :IF NN=0TBEN PRlNT~# OF .., 

-.GRADES IS 0":GOTO 2905 
2964 INPUT#l,D$: ON IT GOSUB 36610, 

-.36710:D$=LEFT$(P$,l) 

2975 
2980 
2985 

2990 

2995 

2999 

4550 

PRINT"NUMBER OF STUDENTS IS ·" ;JT 
PRINT"NUMBER OF GRADES IS ";NN 
IF D$="Y"TBEN PRINT"THERE ARE .., 

-.IDENTIFIERS." 
IF N<MG THEN INPUT"BOW MANY GRADES .., 

-.WILL YOU BE ADDING ";NP 
IF NN+NP >MG THEN PRINT"TOO MANY": 

-.GOTO 2990 
N=NN+NP 

IF DV>0 THEN 6200 


10200 	 IF D$="N" AND DV=0THEN 10700 
10250 	 IFDV>0TBENINPUT#l,N$(J+l): 

-.ONITGOSUB36610,36710:PRINTN$(J+l): 
-.GOT010500 

11300 

11350 

11400 
11500 
11520 
11540 
11560 
11580 
11600 

13200 
13250 
13400 
13500 
13530 
13540 
13550 
13560 
13600 
13700 
13800 
13900 
14000 

lF DV=0 THEN 
-."GRADES FOR 
IF DV>0 THEN 
-."GRADES FOR 
PRINT"STUDENT 
FOR I=lTON 
IF DV=0 THEN 
IF I>NN THEN 
INPUT#l,H$:0N 

PRINT"ENTER";N; 
"; 
PRINT "ENTER";NP; 

"; 

";J 


11600 
11600 

IT GOSUB36610,36710 
STUDENT(J,I)=VAL(H$) :GOT011800 
PRINT "GRADE #";I; 

PRINT"OKAY?"; 

GET C$:IF C$="" THEN 1325 ~ 


PRINT C$ 

IF C$="Y"THEN10200 

IF DV=0 TREN 13600 

PRINT"CURRENT GRADES:" 

FOR P=lTON:PRINT STUDENT(J,P); 

NEXT P:PRINT 

PRINT"WHICH GRADE (IF MORE THAN "; 

PRINT"ONE GRADE NEEDS CHANGING, "; 

PRINT"YOU MAY CHANGE ONE AT "; 

PRINT"A TIME OR CHANGE ALL BY "; 

PRINT"ENTERING "; 


16699 REM IF OPEN FILES, THEN CLOSE 
16700 IF DV=l THEN CLOSE 1 
16710 IF DV=8 THEN CLOSE l:CLOSE 2 
16720 PRINT:PRINT"WHEN YOU ARE READY "i 

23200 IF Q( l0 ORC$="N"THEN GOTO 23700 

27620 PRINT CHR$(18);"7";CHR$(146); 
27640 PRINT"WRITE FILE" 

36010 
36012 
36020 
36021 
36022 

36024 

36028 

36030 

36032 
36050 

REM WRITE FILE OF PERTINENT INFO 

REM AND RAW STUDENT GRADES 

RV=2:IT=0 

INPUT"FILENAME_";F$ 

INPUT"J.:TrAPE OR THE DRIVE NUMBER .., 

-iFOR DISK ";H$:H$=LEFT$(H$,l) 

IF H$="T" THEN IT=2:DV=l:SA=l: 

-iGOT036050 

IF H$="0" OR H$="1" THEN IT=l: 

-.DV=8:SA=6:F$=H$+":"+F$+",SEQ, 

-.WRITE" 

IF IT=l THEN OPEN 2,DV,1 5 ,"I"+H$: 

-.GOSUB 36610 

IF IT=0 THEN 36022 

OPEN l,DV,SA,F$ :IF IT=l THEN .., 

-.GOSUB 36610 
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36054 INPUT"ENTER AN IDENTIFIER FOR .., 
-,THIS SET OF STUDENTS ";H$ 

36058 PRINT#l,H$:IF IT=lTHEN GOSOB 36610 
36062 H$=STR$(J) :PRINT#l,H$:IF IT=l .., 

-,THEN GOSUB 36610 
36066 H$=STR$(N) ~PRINT#l,H$:IF IT=l .., 

-,THEN GOSUB 36610 
36070 PRINT#l,D$:IF IT=l THEN GOSUB36610 
36080 FOR H=lTOJ 
36081 IF D$="Y" THEN PRLNT#l,N$ {B): 

.., GOTO 3.6084 
36082 REM ELSE PRINT SEQUENCE # 
36083 PRINT#l,STR$(H) 
36084 IF IT=lTHEN GOSUB 36610 
36086 FOR L=l TO N 
36088 B$=STR$(STUDENT(B,L)) :PRINT#l,H$ 
36089 IF IT=l THEN GOSUB 36610 
36090 NEXT L: NEXT R 
36092 PRINT#l,"DONE":IF IT=l THEN GOSUB.., 

-,36610 
36095 CLOSE l:IF IT=2 THEN CLOSE 2 
36097 PRINT"FILE WRITTEN. RETURN TO .., 

-,MENU. ": RETURN 

36610 REM ERROR CHECKING ROUTINE FOR .., 
-,DISK IO 

36620 INPUT#2,E$(1) ,E$(2) ,E$(3) ,E$(4): 
-.IF E$(1)="00" THEN RETURN 

36630 REM ELSE THERE IS AN ERROR 
36640 FOR P=lT04: PRINT E$(P): NEXT P 
36650 PRINT"CORRECT THE ERROR, IF ...,. 

-.POSSIBLE. TO CONTINUE THE PROGRAM" 
36660 PRINT"PRESS ANY KEY.":CLOSE 1: 

-,CLOSE 2 
36670 GET Y$: IF Y$="" THEN 36670 
36680 ON RV GOTO 2905, 36020 
36690 RETURN 
36700 REM ERROR ROUTINE FOR T~PE 
36710 IF ST=0 THEN RETURN 
3672'0 IF ST<64 THEN PRINT"STATUS IS 11 

; 

-.ST;". TRY AGAIN.":GOTO 37740 
36730 IF ST=64 THEN PRINT"EOF ON TAPE." 
36740 PRINT"PRESS ANY KEY TO CONTINUE." 
36750 GET H$:IF H$= 11 "THEN 36750 
36760 RETURN @ 

Hard Working Software for PET/CBM<IW Micros 

MATRIC M 

MATRIC expands Commodore BASIC 
with fourteen new commi;lnds for hand
ling arrays. 

Display a matrix on the screen and 
change its values. Transfer data between 
matrices or fill a matrix with a constan t. 
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, mult iplication ; 
elementwise mult ipl icat ion, 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 SK machine language program 
comes on tape or disk with a ·32-page 
manual. Specify s.lze and ROM set of 
your machine .. Price: $125 . 

Order your WorkerWare from: 

PRO-GRESS@ 

This multiple regression program reads 
cjata 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, A-square, F, degrees of free
dom ; constant and coeff icients, betas, 
Student's t's . Output to screen, or to 
ASCII or CBM printer. 

Analyzes 10 predictors in BK; 25 in 16K; 
45 in 32K. No limit on number of records. 
Approximate timing: % minute per 100 
n!cord's with one predictor; 30 m inutes 
per 100 records with 45 predictors. 

You get two programs and a manual. 
Program I has elaborated instructions, 
r equ res 16K or 32K. Program 11 has 
abbreviated instructions, runs in SK or 
more. Cassette tape: $45. Disk: $50. 

TEXTCAST 11@1 

A word processor for SK and larger 
machines, old or new ROMs. All in 
machine language. 

Edit with tapes or d isks 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 lreverse on PET 
printer), right justification , page num
bers at top or bottom. Set left margin 
and li ne length. Transmits all NEC Spin
writer© characters and commands. 

You get old and new ROM versions of 
the program, and r.evised manual. On 
tape: S75; on diskette, $SO. 

COGNITIVE PRODUCTS,© P.O. Box 2592, Chapel Hill, NC 27514 
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STRUCTURED GAMING: Play and 
Work in High School Computer Science 

J. M. Moshe I I G W Amann (The Un1'versiiyof Tennessee) ~''!'J/"J 'f·ith ~"",,"''"fr"'" a f>!'/>t' ,. bt prwnttd "1 'h' • • 1alwnal /'.lf,, rat1ond/ Comp,,1t11g Conjmna in .Vnr(o//; , l'.4. , 

W. E. Baird (West High School) Knoxville, Tennessee ·1::;~l~·~;~;.~copyigh1 191111. u",.,"' ,.'' '!f l •u·• ,111 
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 co 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? 

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, nor 
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) rhe "nuts 
and bolts" description of HSCS. We are using a 
cartoon-animation software system called RASCAL 
(Moshell & Hughes, 1980), which run s 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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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
metri pattern, algorithm, program, etc.) The 
a ti ities 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 lF...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 bow to use joystick input to control 
various types of motion. There is always an under
lying lesson about how programs work. AH 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, Turtlegraphics 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 11 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 does 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 1 ' 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, 
quilling teaches the fundamental core of the 
computing experience: in repetition of a controlled 
process, there is great power. The Quilting lesson 
is taughc 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. 
Th aurhers acknowledge and appreciate che assistance of their 
c;ollaborators: R . M . Aiken, C. E. Hughes, C. R . Gregory 
and J . A. Ross (University of T ennessee); L. Demarotta 
(H. C. Maynard High School); E. Miner (Alcoa High School). 
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A PET ')\NSWER BOX'' PROGRAM 

THORWALD ESBENSENFOR TEACHERS Coordinator of Elementary Curriculum 

and Instruction. Edina Publ ic Schools 
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 technolqgy. 
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 lin s. 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 

Edina. Minnesota 55435 

presses the RETURN key). U not, the student 
cypes NO (and presses the RETURN key) . If 
the student s answer is right, a smiling ANSWER 
BOX face appears while the student's name flashes 
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 fla hes on and off. 
The student must then type the right an 'wer 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 
print the right answer. However, the studen1 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 Lhe •roup forms 
a complete sent nee . Answer NO if the group d es not form 
a complete se nt ence. 

I . Beyo11d th ·· highest moun ta in that we could st•c 

2. If the re is the $lightest doubt in you r mind ' hc11 ou 

think about it 


3. I will sec him tomorrow 
4. Last night under a yellow moon 
5. She has seen enough trouble a lready 
6. Although I did no t know them well 
7. In case you arc ever interested in the resul t · 
8. Plan to go wirh me ro the slorc 
9. That sounds sensible 

JO . There is no point in ta lking about it 
11 . O verhead in the bright sun shine 
12. Wh ·n rhe last car rac d a ross th fi11ish Jim· 
13. After h • received the mys terious Jett 'fin tht: 111ail 
14. Don ' ! t ·II me what t L> <lo 
15. After she ate, she fell bcucr 

FIGURE 1 

Figure 2 is a listing of the ANSWER BOX 
program . Let's examine it. The REM stat ments on 
Lines 10-60 explain how the answers to a printed 
exercise ar to be enter d on the appropriate data 
lines . Not ' that Line 7000- 7998 arc to be used to 
enter the c.l a ta. 

It should be emphasized that a single ANSWER 
BOX program can be used to accommoc.late a multi
plicity of printed exercises. Indeed, the author has 
more than once entered into one progra111 the an wers 
to all the exerci ·es in a given workbook. As the REM 
statements indicate, the various groups orexercise 
answers must be separated by lesson numbers also 
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Cr'll red on the 	appropriate data lines. 
If several lessons are to be entered on the data 

line , you ca.n occasionally check to see how many 
free bytes of memory your PET still has for you to 
use. Typing the direct command ?FRE(O) will give 
you this information. If you have an SK PET, 
AN WER BOX w111 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 to pr il'H 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, 
whi h is the number of the lesson (see Figur 1 ). 
T he next fifteen entries are the right answers for 
this lesson . Finally the arrow pointing up tells 
the PET tha t the lesson is over and that the results 
should be summarized . Lin 'S 9000-9999 summariz 
the results of the lesson. 

Readers may fee free to copy the listing of 
ANSWER BOX and to use it as they think b sl. 
Readers who would rather just buy a opy of the 
tap· itsel f may do so for $7.95 from MICRO-ED, 
INC., P. 0 . Box 24156, Minneapalis, Minnesota, 55424. 

The author wouLd be glad to resjJ011d to questions and 
comments from interested readers. 

5 REM BY T. ESBENSEN FOR MrCRO-ED, 

10 
20 

30 

40 
50 
60 
70 
95 
99 
l00 

101 

102 

103 

104 

115 

120 
130 

140 
150 
155 

, INC.P.O. 	BOX 24156, MINNEAPOLIS, 
, MN. 55424 

REM USE LINES 7000-7998 FOR DATA. 
REM PAGE OR LESSON NUMBER SHOULD BE , 

,FIRST DATA ENTRY. 
REM THEN ENTER ANSWERS. ALL ENTRIES , 

, SHOULD BE SEPARATED BY COMMAS. 
REM END EACH LESSON WITH " 
REM EXAMPLES: 7000 DATA l,A,B~C,D," 
REM 7010 DATA 2,WAS,IS," 
DIMWR$(100) 
TI$="000000" 
PRINT"fitttt" 

PRINT 11,J:77*************************** 
-.******* 

,PRINT"..r.77* 
, * 

PRINT"..r.77* IDENTIFYING COMPLETE -. 

-.SENTENCES * 


,PRINT"..r.77* 
, 	 * 

PRINT"..r.77*************************** 
,******* 

PRINT"t":INPUT"STODENT'S FIRST -. 
,NAME771:H~ II ; NA$ 

IFNA$=".1"THEN90 
PRINT"t": INPUT''LESSON NUMBER771.~~~"; 

,LE$ 
PRINT"fi":RESTORE 
READO$ 
PRINT"httvtttvt777777777777777..r.SEARC 

-.HING" 

160 

170 
180 
190 
200 
210 
2.20 
225 
227 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
320 
321 
322 
326 
327 
328 
329 
360 

3 7 0 

375 

380 
382 
384 
385 
400 
410 
700 
701 
702
703 
704 
705 
7 06 
707 
708 
7 0 9 
710 
711 
712 
713 
72 0 

730 
740 
745 
750 
752 
755 
760 

IFD$=""""THENPRINT"VSORRY. LESSON , 
-.NUMBER NOT FOUND.":PRINT:PRINT"TRY 
, AGAIN." :GOT0130 

IFD$=LE$THEN190 
GOT0150 
PRINT"fi" 
READA$ 
IFA$="""THEN9000 
P=P+l 
IFP<l0THENSP=2 
IFP>9THENSP=l 
PRINT"fi" 
PRINT" 
PRINT" 
PRINT" 
PRINT" 
PRINT" 
PR!NT" 
PRINT" 
PRINT" 
PRINT" 
PRINT" 
PRINT" 
PRINT" 
PRINT" 
PRINT" 
PRINT" 
PRINT" 
PRINT" 
PRINT" 
PRINT" 
PRINT" 

99999999999999999999 
.5.. .2. 
.5.. ANSWER BOX .2. 
59999999999999999996 

999995 .[ 
.5.. 
.5.. 

.5.. 

.5.. 
.[ 

.5.. .5.. .2. 
888885 

.5.. 
.[ 
.2. 

.5.. .2. 

.5.. .2. 
88888888888888888888 

Ot#t##P 
ERRORS 	 1 ' 

LSSSSS: 
O##PO##P 

TIME SPENT 	1 ~ ~ 
LSS:LSS: 
MIN. SEC. 

PRINT"httttttttvtttttt77777777777777 
,77";E 

PRINT"httttttvtttttvtttttH·H·7777777 
,7777"; 

PRINTMID$(TI$,3,2);"77";MID$(TI$,5, 
.,2) 

PRINTilhttttttt77";SPC(SP);P; 
INPUT"7771.~~~";R$ 
IFR$=".1"THEN300 
IFR$="?"THEN800 
IFR$=A$THEN700 
IFR$<>A$THEN800 
PRINT''fi II 
PRINT" 

PRINT"

PRINT" 
PRINT" 
PRINT" 
PRI NT II 
PRINT" 
PRINT" 
PRINT II 
PRINT" 
PRINT" 
PRINT" 
PRINT" 

99999999999999999999 
.5.. .Q.
5)_)_)_)_)_)_)_)_)_6 
59999999999999999996 

.2.5.. il 
..5..5. .Q.E. .Q.E. .2.2. 
.5...5.. k k .2.2. 
c:c:~ LL .2.2. 
.8.5.. M .N :2..8. 

.5.. 

.5.. 

.5.. 

MSSSSSSN .[ 
.[ 
.Q. 

88888888888888888888 

PR!t-JT ''httttttttttttttt77777777777777 

,777"; 
FORZ=lTOLEN(NA$)/2 
PRINT"~"; 
NEXTZ 
PRINT".r."-;NA$; 
KK=KK+l 
FORZ=lT0200:NEXTZ 
FORZ=lTOLEN(NA$) 
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765 PRINT"~ "; 

770 NEXT Z 

78 0 PRINT"r";NA$; 

782 FORZ=lTOLEN( NA$) :PRINT"~";:NEXTZ 


783 FORZ=lT0200:NEXTZ 

784 IFKK=5 TH ENKK=0:GOT0190 

786 GOT075 0 

800 PRINT"fi":E=E+l:IFR$="?"THENE= E- l : 


-.A=A+l:GOT0820 
801 PRINT" 99999999999999999999 
802 PRINT" .5. .Q. 
803 PRINT" 5NNNNNNNNNNMMMMMMMM6 
804 PRINT " 59999999999999999996 
805 PRINT" .2..5_ NNNNN .2...9_ 
806 PRINT " .5..5. NM NM .2..2. 
807 PRINT" .5..5. M@ 1± @.N .2..2. 
808 PRINT" .5..5. ll .2..2_ 
809 PRINT" .8..5. WRONG! .2..8. 
810 PRINT" .5. N $$$$$$ M .2. 
811 PRINT" .5. 1 N??????M .2.I 

812 PRINT" .5. 1####### .Q. 
813 PRINT" 88888888888888888888 
820 PRINT"htttvttttttttttt~~~~~~~~~~~~~~ 

-,~~~II i 
830 FORZ=lTOLEN(A$)/2 
840 PRINT"~"; 
845 NEXTZ 
850 PRINT"..r.";A$; 
852 KK=KK+l 
855 FORZ=lT0200:NEXTZ 
860 FORZ=lTOLEN(A$) 
865 PRINT"~"; 
870 NEXTZ 
880 PRINT"f ";A$; 
882 FORZ=lTOLEN(A$) :PRINT"~";:NEXTZ 
883 FORZ=lT0200:NEXTZ 
884 GOSUB900 
885 IFKK=5THENKK=0:GOT0300 
886 GOT0850 
900 WR$(P)=STR$(P) 
910 RETURN 
7000 DATA 23,NO,NO,YES,NO,YES,NO,NO,YES, 

-.YES,YES,NO,NO,NO,YES,YES,A 
7999 DATA"" 
9000 PRINT"fitSUMMARY OF RESULTS FOR -, 

-,LESSON ";LE$ 
9010 PRINT"88888888888888888888888888888 

-..a.a.a." 
9015 PRINT"tSTUDENT'S FIRST NAME: ";NA$ 
9020 PRINT"tNUMBER OF PROBLEMS:";P 
9030 PRINT"tNUMBER OF ERRORS:";E 
9040 PRINT"tCOMPUTER GAVE ANSWER:";A 
9050 PRINT"tTIME USED: ";MID$(TI$,3,2); 

-." MINUTE(S) AND "; MID$(TI$,5,2); 
-." SECOND(S)" 

9060 PRINT"tSPECIFIC PROBLEMS MISSED OR" 
9062 PRINT" #### ##### ##################" 
9065 PRINT"ANSWERED BY THE COMPUTER" 
9070 PRINT " ## # #### I ############ #### " 
9090 FORZ=lTOP 
9100 PRINT"..r." ;WR$ ( z); "~II; 
9105 IFWR$(Z)=""THENPRINT"~";:C=C-l 
9110 C=C+l: I FC=l0THENC=0 :PRINT"t" 
9120 NEXTZ 
9125 PRINT 
9130 PRINT"99999999999999999999999999999 

-.99999999" tR 

9999 END Q, 

E 
D 
u 

BECOME EDUCATED 

A 
c Commodore Business Machines and the 

ETC Corp. are offering a FREE computer 
to any educational institution when they 

T 
purchase 2 CBM personal computers . .. 
.. . and ETC will train your staff at NO 
EXTRA CHARGE. 

0 INTERESTED? 
CONTACT 

R, t.•e A Division of 

~GJ[MJ[}Jf!l..,_t(:;(::2 IHI P.O. Box G . 11111111""",] - 111
r2CJQ!J8C3 l•H I I Apex, N.C. 27502 S CJ 1111 ml 1-91 9-362-4200 

Special Educational Software Packages 

Also Available 


Located 1/2 mile East of intersect ion of 

US 1 South & Old N.C. 42 in Apex 


ATARI And SRA 
Announce Educational 
Agreement 

Science R esearch Associa tes, Inc. (SRA) a nd 
Atari Inc. have announced the signing of a multi 
faceted agreement concerning the development of 
educational computer courseware a nd sale of Atari 
Personal Compu ter Systems to th educati nal 
commun ity. Under the agreement, SR A wi ll develop 
educational computer courseware program in the 
areas of reading, language a rts, mathemalics, science 
and social studies for u se in the home on Atari 
personal compul r . Atari will have th right to 
market RA-dcv loped courscwarc programs intend ·d 
for home use. 

SR A will also produce and market t schools 
a broad range of educat ional computer programs 
designed for u in the classroom with personal 
om put ' rs . 

Atari has appoin ted SR A a the organ ization 
with primary responsibility fo r the sales of Atari 's 
personal computer prod ucts and services to the educa
tional ommunity, which includes al l types of edu<.:a
tional in ·titutions, public and private from pre-school 
th rough university level. 

For more information , contact Atari® Consumer 
d ivis ion, 1265 Borregas Aven ue, un nyval ', CA 94086 © 
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PET GET WITH 
FLASHING 
CURSOR Gary Greenberg 

35-63 80th St. 
Jackson Hts., NV 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 
HlO PRINT" WHAT IS AN!:\W.ER?";:GO ' UB 1000 
110 PRINTZ1$:Zl = VAL(ZlS):PRINTZl 
1000 REM GET WITH FLASHING CURSOR 
1010 ZS ~ .. ":ZU =' " 
1020 PRINT'' R rcl";:fORl - 1 TO 15:NEXTI 
1030 l'RlNT"d"~: FORl = I TO 35 :NEXTI 
1040 GETZS:lFZS = '"'THENI020 
1050 REM ERASE ENTRY CHECK 
1060 IFZ$ <> CHR$(20)THEN 1110 
1070 IFZ$ =""THE 1020 
1080 ZZ - LEN(ZlS):IF ZZ < l THEN 1020 
1090 ZU = LEFTS(Z1$,ZZ- l ):PRI T " d"; 
1100 GOTO 1020 
1110 IFZ$ =CHRS(13) OR ZS =CHRS(l41) THEN 1150 
1120 PRINT ZI; 
1130 ZtS - ZlS +ZS 
1140 GOTO 1020 
11 50 GETZ$ : IF ZS = ""THEN I150 
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 
Z1$ 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. Z1$ 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 Jong 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 ii_ If not, then the program adds Z$ to Z1$ to 
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DUST COVERS 

keep building the string entry. After each character 
is added to Z 1 $ 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. © 

PET $11.95 
DISK DRIVE $9.95 
TRACTOR FEED PRINTERS $9.95 
ALL THREE COVERS ONLY $28.95 

HOLISE ar COmPLITEAS •nc. 
368 EGLINTON AVE. W. t•l Avenue Rd.) 


TORONTO, ONTARIO MSN 1A2 (4161482-4336 


NAME: 

ADDRESS: -------- --------
CITY: PROVINCE: PC:._______ 

CHARGEX#: _________________ 

MASTER CHARGE#: ______________ 

EXPIRY DATE:_ _ _ _____________ 


COMPUTE'S 
BOOK CORNER 

We Now Have One of the 
Best Collections of 6502 
Resource Materials Around: 

See our direct mail response card in this 
issue. 

HOW PRICE 
MANY DESCRIPTION EACH TOTAL 

TOTAL MERCHANDISE______________ 
ONTARIO SALES TAX?%_____________ 
SHIPPING & HANDLING 53____________ 
TOTAL ENCLOSED_______________ 

fni[Jr1Jfn~llir.
Micro-Computer Software 

PROGRAMS IN· VARIABLE SPEED READING • 
WORD RECOGNITION• LIBRARY SKILLS • 
MATHEMATICS• SPELLING 

EDUCATIONAL PROGRAMS FOR THE PETT.M. 
MULTI-LEVEL , MULTI-DISCIPLINE PROGRAMS TO BE USED WI TH SINGLE STUDENTS 
OR WITH .GROUPS ...... PERSONALIZED PROGRAMS WHICH CAN BE TA I LOR ED 
TO INDIVIDUAL STUDENT NEEDS ...... PROGRAMS PRICED FROM $ 7 . 95 ! ! 

MICRO PROGRAMS FOR EDUCATORS .. . BY EDUCATORS 

SEND FOR YOUR FREE COPY OF OUR CATALOG: 

Micro Media ..... .. .. . P. o. Box 59 . . . .. Vicksburg , Michigan 49 097 

SOFTWARE SPECIALISTS MICROPHYS PROGRAMS SCIENCE AND EDUCATION 

2048 FORD STREET Mp 
BROOKLYN, NEW YORK 11229 (212) 646-0140 

Microphys has designed a program 10 create cryptograms lrom various lines of texl which are entered by the user. The enclosed cryptogram is then displayed along wllh Its 
unique cryptogram code number. To decode the cryptogram, the program Is run from line 9000 as described below. 

The message lo be encoded should be entered by user fl . The computer will then generate the cryplogram which should be deciphered by user 112. 

To receive assistance in decoding, or to have the entire cryplogram deciphered. user 112 should run lhe program from line 9000. The computer will request Ille enlry 
of the crypligram code number and then the entry of lhe lines to be decoded . User il2 may enter a single leller, a word, or the complete text 10 be decoded. The computer 
will respond by displaying the corresponding deciphered lelter, word. or lext. 

The program wil l permit user ~1 to create an encoded message which he may mail or transmit 10 user112, assuming both users have access to the cryptogram program. The code 
number should also be included wllh the message in order to permil user '2 lo have his computer decode lhe message if he encounters difficulty. 

The cryptogram program is designed for use wilh eilher SK or 16/32K PET computers. II is provided on cassette tape: comes wilh complete Instructions : and sells for $20. II may 
be oblained from your local computer dealer or. if unavailable. ii may be purchased direclly from Microphys. 

Nole: A lree, educational software catalogue is available upon request from Mlcrophys. This ca talog describes over 140 programs currently available . 
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PUT YOUR PET 

ABOVE THE CROWD! 

Link it with GPA ELECTRONICS' 


Programmable, Intelligent 1/0. 


Not just a 
telecommunications 

110. Not just an 
intelligent hard copy 

interface. GPA's 
Intelligent 1/0 is a 

COMPLETE......) 
"'Silli~ ' MICROCOMPUTER 

on a 41/2 "x7" card! 

Programmable via Resident Monitor in PROM, 

the Intelligent 110 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 110 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

* Supports standard EIA modem-control signals. 
acters per line. 

* 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 (SVDC @ 350mA.) Completely 
portable, stand-alone computer. * Fully documented, tested and guaranteed. 

See your dealer today, or order direct from GPA. 
Just $259.95 (llOVAC ) or $279.95 (250VAC) 

•• PET Is 1 l'fl!istmd !nod< mark of (:ommodO<T Busl..,. Mochlnes. 

Two "Mini" Reviews: 
Robert Lock, Editor 

ATARI BASIC CARDS 24 pages, $4.95 
Mlcronotions 
1929 Northport Drive # 6 
Madison, Wisconsin 53704 
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, 4 !4" 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 49103 
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 that 
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 Jook. 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 askedjoretta 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 daca 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 reuiew © 
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 I package 
gives you the tools you need: 
•Monitr - The Monitr program lets you write, 
edit, save, and veri fy 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 l imited only by the size of your screen. 
For the SK PET. Order No. 0105P. $9.95. 

SPACE WARS You must protect your planet 
against a wide variety of alien attacks. In
cl uded 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 stat ion satelllles 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 four 
enemy divisions and destroy them before 
your forces are wiped out. 
Engaging in battle requires the Apple SK and 
Integer BASIC. Order No. 0096A $7.95. 

ACCOUNTING ASSISTANT This package 
will help any businessman solve many of 
those day-to-day financial problems. lnclud· 
ed are: 
•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 of the 
following methods: straight line, sum of 
years-digits. declini ng balance, units of pro· 
duct fon, or machine hours. 

This package is available for both the PET 
and Apple. It requires the Apple 16Kand Apple· 
soil 11 BASIC. Order No. 0088A $7.95 or the PET 
SK. Order no. 0048P $7.95. 

MIMIC Test your memory and reflexes with 
the five different versions oi this game. You 
must match the sequence and location of 
signals displayed by your Apple. You·11 need 
an Apple with 24K and Integer BASIC. Order 
No. 0025A $7.95. 

HAM PACKAGE I This versati le package lets 
you solve many of the problems commonly 
encountered in electronics design. With your 
SK PET, you have a choice of: 
•Basic Electronics with Voltage Divider
Solve problems involving Ohm's Law. voltage 
dividers, and RC lime constants. 
•Dipole and Yagi Antennas - Design anlen· 
nas easily, without tedious calculations. 
This is the perfect package for any ham or 
technician. Order No. 0054P $7.95. 

MORTGAGE WITH PREPAYMENT OPTION/ 
FINANCIER These two programs will more 
than pay for themselves if you mortgage a 
home or make investments: 
•Mortgage with Prepayment Option - Cal cu· 
late mortgage payment schedules and save 
money with prepayments. 
•Financier- Calculate which investment wi ll 
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. 0094A $7.95. 

CODE NAME:CIPHER Enjoy thal 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 t ranslates 
that message into a cryptogram. The other 
player must break the code and solve the 
cryptogram In the shortest time possible. 
•Deceitful Mlndmaster - 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 lor you. For the BK PET. 
Order No. 0112P. $7.95. 

.----TO ORDER:--
Look for these programs at the dealer 
nearest you (See the list on t he next 
page). If your store does not stockln
stant Sof tware send your order wi th 
payment to : 

Instant Software Inc. 
Order Dept. 
Peterborough, N.H. 03458 
(Add $1 .00 for handling) 

or call toll -free 1-800·258-5473 (VI SA. 
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 

Copy11ght 1980 by lns1an1 Sol1ware Inc 
Peterborough New Hampshire 03458 

All Rights Resen.ed 

SAHARA WARRIORS Enjoy all the gritty 
realism of desert warfare: 
•Commando - You must send your comm an· 
does to trap a German general and cut him off 
lrom his troops. 
•French Foreign Legion - The battalions of 
the French Foreign Legion are in a race with 
the Arabs. Which side wi ll gel Its battalions 
in to the oasis in the shortest time? You and a 
fr iend can find out. 

Both programs In this package require an 
Apple BK and Integer BASIC. Order No. OOSOA 
$7.95. 

Instant Software·lnc. 
 Peterborough, New Hampshire 03458 603-924-7296 

http:Resen.ed
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Ask for Instant Software at a computer store near you. 

Alebama 
Andem>n Computers 
315$ UnlY9<11ty or., Huntsvllle 

COmputort1nd of Hunte•llt• 
3020 UnlY9<1lty or., Huntsvllle 

Olen1ky Bros. 
3793 Airport Bl•d., Mobile 

Arizona 
Ham Shack 
•50 6-" N. 181~ SI, PhoenlM 
Mlll111 TV & Radio 
821 East Broodw1y. Mesa 

Cellloml1 
Byte Shop ol Falrlleld 
87 Ma~nt cantor. SI ., Suisun City 

Byte Shop 
8038 01lrmont Mesa Blvd., 
Sin Diego 

Byte Shop ol Mt. View 
1'15 West El Cimino Real. Ml. View 

Byte Shop of Sacr•mento 
EMMI Greenback ln.. Citrus Helgnts 

Clpltal Computer Sysltma 
3J9e EJ Camino Ave., S.cram8"10 

Compul1<1· Made Easy 
819 East A'8. O·U, Palmdale 
Computer Store ol Sin Leandro 
701 MacArthur Blvd., San Leandro 
Computer World 
8791 Westminster Ave •• Westminster 
Computertand 
18720 S.. Hawthorne. Lawndale 

Computarl1nd ol W. LA 
66-IO LI Cienega Bl•d.. Inglewood 

Coast Electtonlca 
3118 No, Main St .• Morro Bly 

Compulerland 
2'001 via FatHlc:ante No~. 
Mission VleJo 

Hobbl·tronlc-s 
1378 So. Bascom Ave... San Jose 

HobllyWorld 
19511 Bu11neasc11. er.. Unit O 
Borthrldge 

l.C.E. House Inc.. 
398 Nonh E. St., 5an Bernard ino 

Jade Computer Products 
•901 W. Rosecrans, Hawthorne 

Opamp/Tecnnlcal Books 
1033 N. Sycamore Ave., Los Angeles 
0.1. COmpu101s. Inc. 
15818 H1w1holn1 BIYd., Ltwndale 

Rldlo Shae oealer 
8250 Miii Mesa BIY<i .• Sin Diego 

Radio Shack Dealer 
50 N. Clb<IUo Hwy•• Half Moon Bay 

Santa Rosa Computer Cenler 
eo. 71h St .. Sln11 Rosa 

Sil- Spur Elect. Comm. 
13552 Cen"al Avei. Chino 

The Computlf Store 
820 Broadway, Santa Monica 

Colorado 
Byte Shop 
34M S. Acoma St., Englewood 

Colorado Computer Systems 
311 W. 7"1h Ave., Weslmlnster 

COmputerland of North Denver 
87'9 Wodswonh Bl•d.. Ar<ada 

Computer Shack 
1635 South Prairie, Pueblo 

The Compuler Store 
2300 Welton St ., Denver 

Connecticut 
American Business Computers 
'Sol Thames 51. , Grolon 
Compulertab 
130 Jefferson, New London 

Computerllnd or Jackaonyflte 
2n1~ University BIYd. w. 
J1cksonvlll• 
Computer Shack 
3336 Belch Bl•d.. Jackson•llle 
Curtl1 W1t1fS Enterprises 
231 T1lbot Ave., Melbourne 

Healh Kii Eleclronlc 
405 w. 16th Ave, Center, Hialeah 

HIS Computermatlon 
12915 CyPfOSO A¥Talbot A~e. Melbourne 
Heath Klr Electronic 
4705 W. 16th ~ve. C8nter1 Hialeah 

HIS Computerm1llon 
1295 Cypress Ave .. Melbourne 

sound ldeu 
2201 ·C N.W. 13th, Galnesvllle 

Uklt1n Computer Store 
Airport Rd., Olllln 

WlllllmS Radio l TV Inc. 
2062 Ut>eny St.. Jacksonvllle 

Georgie 
AUanta COmpulet Mart 
AU ant a 
Computerland ot Allanta 
2•23 Cobb Parkway, Smyrn1 

Hewell 
Compulerlan<I ot HawaJI 
567 N. Federal Hwy., Honolulu 

Rad io Shack Assoc. Store 
1712 S. King St., Honolulu 

Ideho 
Elactronlo Speclllls lS 
8'11 FalrvleW AYO.• Boise 

llllnols 
Computecland 
'501 Nottn Sterling, Peoria 

Computerland 
9511 .N.. Milwaukee A'M...-Nlles 

Computer Station 
3659 Nameoki Rd., Granite City 
Mldw11t Micro Compulers, Inc. 
708 S. Main St .. Lombard 

lndl1n1 
Computer Center ot south Bend 
51591 US 31 N0<lh. Soulh Belld 

O.ta Domain 
221 W. Dodds. Bloomington 

Fall Creek Eleclronlcs Store 
732 Center St., Pendlecon 

Iowa 
Memory Bonk 
•128 811dy S\ ., OaVtnPorl 

K1n11s 
Centrll Kansas computers 
8 S. Btoadway, Her lngto11 

Loulsl1n1 
Computer Shoppe Inc, 
3225 Oanny Park. Suite 222. Melelrle 

Maine 
Radio Shock 
315 Main Moll Rd., So. Port land 

M1ryl1nd 
J1ck Fives Eleccronlcs 
4608 Oebllen Clrcle, P1kesvllle 

Tne comm Center 
9624 FL Mt1de Rd., laurel 

Mea11chusetts 
CompullrClty 
175 Mein St., Ch11leatown 

ComputerClty 
50 Worcester Rd., Framingham 

COmputerland ol Boston 
21• Worcester Rd.• Wel lesley 

c.ompu1er Packages Unllmlted 
2" w. Boylston SI ., West BoylSlon 
Ughlhouse Compuler Soltwa,re 
1• Fall River Ave .. Aehoblth 

New England Electronics co. 

The Allernale Source 
1808 Ada, Lansing 

Ye Olde Teacher Shoppe 
1823 Wltmyre St .. Ypsilanti 

Minnesota 
Computerland of Hopldns 
11319 Hwy F., Hopkins 

Digital Oln 
Burnsvllle Cenlar 
Minnesota Softwa1e lne. 
~22 Fisher SI., White B&1r lake 

ZJm Computers 
5717 Xerxes Ave .. N. Brooklin Center 

Mississippi 
Dyer's, Inc. 
200 E. Mein St .. West Point 
w.. Vernon Foster Inc. 
816 Foley SI .• Jackaon 

Missouri 
Compulervan, Inc. 
51 Florissant Oaks Shopping Center 
Florissant 

Consolld11ed Soflware 
18501 Gree"wald Court , Bellon 

Minnesota 
Com,pu1er1ano or Hopkins 
11319 Hwy F., Hcpklns 

D!gll•l Den 
Burnsville Cenler 
Minnesota Sohware Inc. 
51122 Ftshar St .. White BeaJ Lalce 

Zlm Computers 
57t7 Xerxes Ave .. N. &ooklln Cen\er 

Nebraska 
Computirtand ol Om1h1 
t 1031 Elm St., Omaha 

Midwest Computer Co. Inc 
86251 SI.. Omaha 

Mldwes1 Computer Co. Inc 
W2 S. 8'tn St .. Omaha 
M idwest Compuler Co. Inc. 
<lol03 S. 87lh SI .. Omaha 

Nev1d1 
Century 23 
4566 Spttng Mountain Ad., Lis Vega.s 

New Hampshire 
Bllsnbytes Computer Center 
568 Pleasanl St., Concord 

ComputerClly 
1525 S. WUlow, M1nche11er 

Paurs TV 
Main St •• Frflmon• 
Poftsmoutn Compuler Ceoter 
31 Raynes Ave •• Por1smoulh 

Radio Shack Assoc. Sl<>t'e 
Fa irbanks Pfaza, Keene 

New Jersey 
Computer Encounter 
2 Nassau St., Princeton 

Computerlano 
35 Plaza Rte, l.t , W, Paramus 

Computer Mon ol NJ 
501 Rte. 27, lselln 
Dl't'e's Electronlcs 
Pennsville Shopping Ctr., Pennsvllle 

Pefson•I Computing Inc. 
51 central So .• Linwood 

Radio Shack/JlJ Electronic 
M1nslleld Shopping Ctr. 
Rt. 57 Allen Rd .• Hackatlllown 

Ttle Barg1ln Bro1hers 
Glen Roe ShOpplng canter 
216 Scorch Road, Trenton 

The computer Emporium 
Bldg. t03, Avenues ot Commerce 
2028 Rte. 38, Cherry Hiii 

New Mexico 
Aniol Elaotronlcs Co. 

Computerland of Nassau 
79 Westbury Ave., C.rle P1ace 
Computer World 
519 Boston Post lld.. Po'1 Chooter 

Comlek Electronlca, Inc. 
2668 Coney Island Ave., Brooklyn 

Comttilk Elect1onlc1, Inc. 
Slateo l1l1nd Mall 
Store 220A, Staten Island 

Home Computer Center 
671 Monroe Ave., Roche.Ster 

Key Electronics 
Schenectiady 

Lastten Elecuonlcs Inc. 
21 B1oa(tw1y. Denville 
Mr~ Computer 
Imp. Plaza, Ate. Q, W1pplnger1 Falls 

Softron Systems 
308 Columbia Turnp ike, Rensselaer 

The Computer Tree Inc. 
•09 Hooper Rd., EndweU 

Upslille Compuler Shop 
629 French R·d,, Campus Plaza 
New Hanford 

North C1rolln1 
Byte Shop ol Raleigh 
1213 Hiiisborough SI., Raleigh 

Ohio 
Allalt Business Syslems, Inc,, 
5252 North Dixie Or" Dayton 
Astro Video Elec1ronics 
50o& E. Main SI ., Lancaster 

Cincinnat i Computer Slore 
4816 ln1ers111e Or.. Cincinnati 

Computerland 
4579 Gteat Nounern Blvd,, 
N.OlmstHd 

Computer land 
6429 Busch Blvd .• Columbus 

Computertand 
1288 Som Rd•• Moylleld Helgnts 
Compuler SI ore ot loledo 
18 Hlllwyck Dr •• Toledo 
Forbees Mlctosystems Inc. 
35 N BrOlld, Fa irborn 

Microcompulet Center 
7900 Paragon Rd., O.'yton 

Micro-Mini Com.puter Wotld 
74' RoblnwOod. Columbus 

Universal Amateur Radio, Inc. 
1280 Alda Or•• Columbus 

Okl1hom1 
Sounds. Etc. 
Hyw. 33. Watonga 
Vern Street Producls 
Radio Shack Dealer 
11• W_ Taft SI., Sapulpa 

Oregon 
Compulerl1nd of Portland 
t2020 S.W. Main St., Tlgatd 

Computer P11hways Unllmlted, lnC\ 
2151 Da•cor SI. S.E., Salem 

P1nnsylv1nl1 
Audio Mart 
518 Fiith AYI.. New Brighton 

Artco Elect. 
302 Wyoming Ave., Kingston 
Artco Elect. 
Back Moun111n Shop. Ctr. 
Shaver1own 

Computer WorkehOppa 
~ Wllllam Penn Hwy, Monroevil le 
Computerland of Hat11sburg 
48" carllsle ?tke, Mechanicsburg 

Erie Computer Co. 
2127 West 81h S1•• Erle 

Mlghly Byte Computer Center 
537 Easton Rd., Horsham 

Petsonal COmputer Corp, 
24·26 West Llncas1er Ave.. Paoli 

Pin Amerlc1n Elect. Inc. 
1117 Conway, Mission 

Radio Shack Dealer 
21969 Katy Freeway, Katy 

Ram Micro Systems 
63S3 camp Bowie 8 l'ld1. Fl1 Worth 
Utah 
Ouallly Technology 
•70 E. 2nd So., Siil Lak• City 

Virginie 
Home Computer Center 
2927 Virginia Beach BIYd. 
Vlrglnla B11ch 
Soulhslde Radio Comm. 
135 Pickwick Ave .. Cok>n~I He gh_ts 

Weahlnglon 
Ame'lcan Mercantile Co. Inc.. 
2A18 ltl Ave. S., SUllle 
Byte Shop ol Bellevue 
1'70fN.E. 20lh SL, BelleYUe 

Compute,land otSouth King Co. 
1500 s . 336 SI .• Suite 12 
Federal Way 

Magnolia Micro Systems 
2812 Thorndyke A•e•• Seallle 

Personal Computers 
S 10.C Freva, Spaklne 

Ye Old Computer Shop 
1301 G. WaShlngton, Alchland 

West Vi rginie 
The Computer Corner Inc. 
22 Beechurst Ave... M0tgantown 

The.Computer St0<e 
Municipal Parking Bldg, Chadeston 

Wisconsin 
Byll Sl>op 01 Milwaukee 
6019 West Layton Ave., Greenfield 

Computerland 
690 S. Whllney Way, Madison 

Petted Microsystems 
4265 W~ Loomis Rd., Mllwauk.ee 

Puerto Rico 
The Mlcrocompuler Store 
1568 Ava Jesus T, Plnerq 
Capvra Terrace 

C1n1da 
CANADIAN DISTRIBUTORS: 
Micron Oistributfng 
409 Oueen St .. W~ TOfonto. Ont 
MSV 2AS 
Computerland ol Winnipeg 
71S POrtage Ave., Winn ipeg, Man ~ 

Co1npumart 
'11 Roosevelt Ave"i Onawa. Ontario 

Computer !>Ian. Ltd. 
t055 Yonge St.. Suite 208 
Toronto, Ontatlo 

Galaclla COmputers 
103fd Ave .. Edmonton, Alber1 • 

Micromatic Syslems Inc.. 
101 8136 Park Rd .• Richmond. B.C. 
Micro Shack of W. Canada 
333 Park Street. Reginil. Sask. 

Orlhon Holding• Lid. 
12•11 Stony Plain Road 
Edmonton, Alberta 
Total Compular Systems 
Afb,OnlAllo 

Englend 
Tamays & F1rr Ltd. 
' MOC'ga.n St .. London 

Fr•nce 
Si deg 
'5 Rua de la Cllapelle, Parls 
Sivea s.a. 
20. Rue de Lenlngrod, Paris 

Italy 
Compute'1and 
1700 Post Rd... Falrtleld 

Compultf Works 
1•39 Post Rd. e_, Ubllly Plaza, 
Weslporl 

D.C. 
The Prog11m Store 
0200 Wisconsin AYO.• N,W,. 
W1&hlngton. O.C. 

Florld1 
Adventure lnlernallonal 
200 Bild Cypresa Ct., Longwood 

AMF Electronics 
111'8 N. 30th SI ., Tampa 

879 Highland Ave.• Needham 

The COt1)puter Store 
120 Cambfldge St., Burlington 

Tulia Radio & Elecllonlcs 
206 Mystic A,. ., Medlord 

Michigan 
Computer center 
28251 Ford Rd .• Garden City 

Computer Connect ions 
38437 Grand Rlvef, F1rmlng1on Hiiia 

Computerland ol Grand Rapids 
2927 28th SI. S.E .• Kentwood 
Computerland ot Rochester 
301 S. Livernois, Rochester 

232 Wisconsin N>E.1 Albuquerque 

Legey and A110Cla1es 
2908 Tahit i Cl. N.E .. Albuquerque 

Mllcllell 's Music (Radio Shackl 
407 W. Church, C.rlsbad 
SOuth West Computer center 
121 Wyall or1.., SUlte7, LI• Cruces 

New York 
Arlllo Cratl 
31' Fll!h Ave., NYC 

Bits & Bytes 
2800 Straight Rd., Fredonia 

Computer Corner 
200 Hamilton Ave•• White Plains 

P8rsonal Computer Corp. 
Frazer Malt, Lancasler Ave •• Frazer 

Rhode Island 
Compuler City 
t6!i Angell St.. Providence 

South D1kot1 
CB Radio Shack 
2111 and BtOldway. Vankton 

Tennessee 
Computer lab 
671 s. Menden Hall RO., Mempnis 

H & H Elecironlcs Inc. 
509 N, Jackson St., Tullahoma 

TIXIS 

HOtwHCa.rJ, 
Ploua De Angell 1, Milano 

Wast G1rm1ny 
Electronic Hobby Shop 
Kalserstr. 20, Bonn 
MlcroShop Bodensoe 
Markslr- 3. ma Markdotl 

Au1tr1ll1 
Computerware 
82 Paisley SI., Footec11y VIC 

Deforest Softw1re 
36 Glen Tower Orl've 
Glen WaY9rly. VIC. 

Sot1ronlcs Micro Systems 
Undlleld 

Boyd·Eb•M Corporation 
1328 West 15th St .. Panama City 

Computerland of Soulhtleld 
29673 Northwestern ._.wy.. Soulh tleld 

Computer Era Corp. 
1s10 3td Ave. , New Yortc 

Computer Pott 
926 N. ·COi iig, Arlington 

Sure·Lo•d Solt'«1re 
P.O. Box 26. Weston, A,C.T. 

ComptJter Center 
6578 Control A•e .. St. Pe1treburg 

Computer Mart 
560 W. 14 Mlle Rd., Cl•w•on 

COmpu1er Factory 
'85 Lexlng1on Ave .. NYC 

Houston Mlcrocompu1er Tech. 
5313 Blssonel, Btllalfe South Alrlc• 

COmputerland o f Ft. Lauderdale 
3963 N. Feder1I Hwy,, Fl. Lauderdale 

Hobby House 
1035 w. Territorial Rd,. Belile Creek 

Compuler House, Inc, 
72t AUantlc Ave., Aoches11r 

K.A. Elect. 
9090 S11mmon1 Frwy., Dall11 

Eddie Ttlt>erg 
P.O. Box 7•5. Johannesburg 

InstantSofhvare·lnc. Peterborough, New Hampshire 03458 603-924-7296 



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 

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 llke the Faulty Speed
ometer Spotter make !earning fun and 
easy. 104 pages, softbound, [9Z]$4.95. 

systems. Softbound [6HJ $3.95. 

, 
·~- ...Creative Computing 

Magazine 

More Basic 
Computer Games 

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, 
"Th is book is the 'Whole Earth Catalog ' of 
computers ." [6A] Volume 2 continues i11 
the same tradition . " Non-techn ical in 
approach , its pages are fi lled with infor
mation, articles, games and activ ities . 
Fun layout. " - American Libraries. [6B] 
Each vo lume$8.95. 

Computer Coin Games 
Computer Coln Games by Joe Weis

becker aids newcomers to the field of 
computers by simplify ing 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 . 

How To Order 
Send order and payment to Creative 

Computing, P.O. Box 789-M, Morris
town, NJ 07960. Add $1 .00 shipping and 
hand I ing 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.) 

GPaativa 
computinfj 

Creat ive Computing has long been 
Number 1 in applications and so ft ware for 
micros, minis', and time-sharing systems 
for homes, schools ·and small busi
nesses. Loads of applications every 
issue : text ed it ing , graph ics, comm uni
cations, artific ial intelligence, simula
tions, data base and file systems , music 
synthes is, 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 
consumer electronics products , too . 

Just gett ing started? Then turn to our 
technology tutorials learning act ivities, 
short programs, and problem solv ing 
pages . No-nonsanse book reviews, too . 
Even some fiction and foolishness . 

Subscript ions : 1 year $15 , 3 years $40. 
Fore ign , add $9 /year surface postage, 
$26 /year air. 

Basic Computer Garn.es 
Edited by David Ah l, this book con

tains 101 imag inat ive 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 . 

All programs are complete with list ing 
in Microsoft Basic, sample run and 
description. Basic conversion table in
cluded. 125,000 copies in print. 192 pages 
softbound. [6C) $7.50 . 

Contains 84 fascinating and enter
taining games for solo and group play 
evade a man-eating rabb it, crack a safe , 
tame a wild horse, become a millionaire 
race your Ferrari , joust with a knight , trek 
~cross the desert on your camel , navigate 
in deep space. 

All games come complete with pro
gram llsting In Microsoft Bas ic, sample 
run and description. 192 pages soft
bound. [6C2]$7 .50. 

http:6C2]$7.50
http:10R)$3.95
http:volume$8.95
http:9Z]$4.95
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THE CONSUMER COMPUTER 

Len Lindsay 
1929 Northport Drive #6 
Madison, WI 53704 

Summer is almost upon us. Watch for a burst of 
activity in th 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 are well done, and 
fully explained. The IRIDIS booklet also features 
short articles explaining various aspects of your 
ATARI computer. 

The first fou r 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 
timer 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. 

L OGO 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 oi using Registers to store color 
information. 

That's IRIDIS #1. It is available for $9.95 
on cassette or $12 .95 on disk tte. 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 
ar 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 Middlefield 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 th ··ir 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 wi ll rejoice with this extension 
of a great simulation. 

If you aren't familiar with Role Playing, and 
want Lo case into it (instead of taking on the full 
blown T mple of Apshai) I have reviewed their two 
MICROQUE T games, Datestones of Ryn and 
Morlo s Tower. They now arc almost finished with 
a science fiction adventure, Rescue at Rigel. I will 
keep you posted about these sophisticated simulation 

P OLYGONS draws some very beautiful and 
intricate patterns on your screen. You watch it as 
it draw 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. 

games . 

The Word Is Out 
Dymax is coordinating a series of more than 10 
books for PET, ATARI, APPLE and RADIO 
SHACK. The books are user oriented and should 
be a good sour e 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 for 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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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 checkerboa rd with a maroon border. The piece 
arc black and whit e, 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 are. That makes 6 diITercnt colors dis
played at once on the screen - quite amazing, co n
sidering that there are only 5 color registers. (NOTE: 
exact colors vary from TV to T ) . 

You use a joystick to move your pieces. This may 
sound weird , but it is very easy, and reliable. Oust 
sit back in a comfortable hair 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 l) averages 
30 seconds per move . Level two averages 45 seconds, 
level 3 - 2 Y2 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 l 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 
joyst~ck control while the cursor remains in the original 
locauon 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 lo get a sandwich while the 
ATARI is thinking about its move, and when you 
come back you will know just what piece it moved. 
lt 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 lo redo a move (after you saw how ATARI 
clobbered you) - simply put ATARis p iece 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 th ink 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 general1y 
t?ok a bit longer thinking time . The extra thinking 
time must have paid off, since SARGON 2 won after 
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 fri end would use 
my ATARI CHESS moves as input for hi s 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 - l was relaxing on the fl oor 6 feet 
from ~he 25 inch color TV with my joystick, while 
?1Y fnen~ sat next ~o the TRS-80 continually calculat
mg the pieces startmg and ending 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 1ll 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 Apsbai" and into the 
greatest fantasy adventure you've ever experienced . 
The Temple bas 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 ev il , or running 
from them, or calling on powers you can never com
pletely understand . Always, always demonstrating in 
varying degrees your strength , constitution, dexterity, 
inte lligence, intuition, the force of your 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 $2-9.95) . 

Dunjonquest 's "The Temple of Apsbai" 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 & 0 campaigns . He's been a data pro
cessing professional with Westinghouse, GTE 
Sylvania, Logisticon ... an expert in computer-based 
math-modeling and in simulation of complex phe
nomena. fon is a game player, designer and author. 
He's a frequent contributor to Games magazine; bis 
book, " The Playboy Winner's Guide to Board 
Games" i 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. U 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 

rM Automated 

~ Simulations 

Dept. K 
P.O. Box 4232 
Mountain View, 
CA 94040 

·california residents, please add 6.5% tax. 
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15 Windsor Drive,D • R CASSETTE SYSTEM Robert W. Baker, 

Atco, NJ 08004
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 operntes ident ically co the PET ca ·sette 
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 

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 capes switched 
between the D&R Cassette system and three different 
Commodore C2N drives. D&R Creative systems does, 
however, warn of 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 can not 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. 

DR. DALEYpresents 

Software for the PET and the APPLE 


Dr. Daley's software is proud to announce package for only $69.95. Included is our best 
the release of a package of our best selling selling TREK3, CHECKBOOK, and a mailing 
programs. list, tutorials , games and puzzles for every 

These programs, regularly retailing for over member of the family. All attractively 
$400, have been assembled into a single 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 
 * Di k version 

$10 extra. 

DR. DALEY, 425 Grove Avenue, Berrien Springs, Michigan 49103 
Phone (616) 471-5514 Sun. thru Thurs., noon lo 9 p.m. eastern time. 



87 MAYI JUNE. 1980 ISSUE 4. COMPUTE. 

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 scored a 
dramatic breakthrough in price and performance 
at a terrific system price! 

Price/Performance Leader 
The development of the Ohio Scientific Challenger 
1 P marked a price revolution for microcomputers. 
Consider the following features: 
(1) Microsoft BK Basic-in-ROM 
(2) 4K RAM--Expandable to BK on board 
(3) Full 53 Key keyboard with upper and .lower case 
(4) Elaborate graphic display capability 
(5) Uses a standard cassette for input 
(6) Uses a standard television with an RF modulator 

for video output 
All of these features makes the Challenger 1 P a best 
buy for a beginner or hobbyist on a limited budget 
wishing to get involved with microcomputer, such as 
students & their educators, and various other pro· 
fessionals. 

Already ·Looking Ahead?? 
Of course, we are not beginners forever (hope

fully!!). What happens to the C 1 P then? Is it obsolete? 
That answer is a definite nail 

Consider the specification facts on the expanda· 
bility of the Challenger 1 P: 
(1) A 	fully expanded Challenger IP can support: 

(a} Basic-in-ROM 
(b) 32K of RAM memory 
(c) Dual Mini-floppies 
(d) cassette 
(e) printer 
(f) modem 
(g) full BUS expansion capability via the OSI 

48 line BUS through which over 40 accessories 
can be added (A/D,D/A, voice output, 1/0 
re memory, etc.) 

As you can see, the Challenger 1 P leaves more 
than adequate room for expansion. Thus, the system 
is not one you will have to 'get rid ' of as you pro
gress to more sophisticated computer functions. 

Interested?? 
Here are the specifics for ordering the systems: 

ChaJlenger 1 P with Disk Capabilities 
Lf you are familiar enough with computers to 

realize the importance of disk storage, then the 
Challenger 1 P Mini Floppy is a prime consideration. 

At $995, it is the first microcomputer system to 
offer disk storage capacility under $1000, another 
breakthrough. The C 1 P MF offers the advantage of 
using either Basic-in -Rom or Pico-Dos, a compact 
DOS. The unit comes standard with 12K of RAM. 

Additional memory can be added anytime by 
simply plugging in additional RAM Into the socketed 
memory board. Upon adding 8K additional RAM to get 
to 20K, you may run OS65DV3. l, a full·fledged DOS 
allowing named program and data files as well as 
random and sequential access capabilities to these files. 

Why System Packages? 
Microcomputers are sophisticated devices that re· 

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 accessories 
necessary to operate properly. To save you the addi
tional trips, we have made two system packages 
available to the public at great savings. 

System Package #1: Challenger 1 P 
( 1) Challenger 1 P w/4KRAM ........ _..•.. . 349.00 

(2) Additional 4K RAM(installed) . ••......... . 69.00 

(3) Challenger 1 P workbook ................. 7 .00 

(4) Howard Sams schematics .......•........ 8.00 

(5) 3 Software tapes ... ....... .... ..... ... 22.00 

(6) 10 blank data cassettes . . . . . .. _.•• • ••..• 15.00 

Total List price ..•.... ___ ....• - ..... 470.00 
CCSB System 1 Price •••••••••••••••• 399.00 

System Package #2: Challenger 1 P MF 
(1) Challenger 1P MFw/12K RAM - .... - . - . - . 995.00 
(2) Additional BK RAM( installed} ..... _ - . - ... 13B.OO 
(3) Challenger 1 P workbook ... - ............. 7 .00 

(4) Howard Sams schematics _...... _ - . ••• •.. 8.00 
(5) OS65D V3. 1 operating system _ , ...... . - . -50.00 

(6) 3 Software Tapes ..... .... - ..... - ... ..• 22.00 
(7) 10 blank diskettes . .. - .. . .... - . .... .... 35.00 


Total List Price .. ..... ... . - - - ...... 1255.00 
CCSB System 2 Price ••••••.•••••••• 1088.00 
You will notice the system price reflects a 15% 
savings over typical list price. 

( J) Freight and insurance are added to the cost of each package. Add $6 for #I and $9 for #2 for delivery 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 this insures the quickest_turnaround . 
Personal checks require I 0-14 days to c!ear. Also, Visa t. 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 I 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 

SOOTH BEND 


51591 US 31 NORTH SOUTH BEND IN 46637 (219) 277-4655 
Store Hours Mon-Saturday 12-8 



So~ware for the PET lID 
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BASKETBALL s 9.95 , 
0 

All orders include 3% Postage and handling with a m inimum of m 
St.00. California residents include 6% Sales Tax . ,
VISA MASTERCHARGE m 

3 
PET IS A TRADEMARK OF 

COMMODORE BUSINESS MACH INES, INC. BATTLE SHIP s 9.95 1J 

DOMINOES s 6.95 LETTER SQUAR ES s 6.95 

RPN MATHPACK S19.95 DIR / REF s 6.95 

SPACE WARS s 9.95 E.S.P. s 9.95 

BLOCKADE s 9.95 FORECAST s 9.95 

SLOT MACHINE s 6.95 DEPTH CHARGE s 9.95 

. -
. - ' 

OTHELLO s 9.95 

SUPER NIM s 6.95 

GRAND PRIX s 6.95 

s 6.95 

HOME ACCOUNTING s 9.95 

SHOOTING GALLERY S 9.95 

PROGRAMMA 
INTERNATIONAL, Inc. 
3400 Wilshire Blvd . 
Los Angeles, CA 90010 
(213) 384-0579 

384-1116 
384-1 117 

Dealgr Inqu iries Invited 

, 
c.Z-AP.: c 
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ZAP $ 6.95 
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For -!our curwmimre i11 making ·llU of the followi11g 11rlic/11, /'ue re/Jri11tcd a 
por/1011 of qui:lrJol111m11 's tp:ct11le11I arlri:le i11 Hm ef /lie PET 
Gau lle, p. -12. 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 gatnes which use th 
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 At ari-joysticks from Sears as 
suggested in the ~hove column (catalog #6C99835) 
for $9.95 each. Smee I could not find a mating 
connector, I cut off each end and attached them co 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-· 
~uters). Four signal diodes (I N662) , whose specifica
t10ns 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 f 

61120 T = INT (T/16) AND T: RETURN 
61250 DATA 255, 5, 223, 4, 239 , 6127 , 8, 191, 2, 

63, 0.7, 1, 9, 3 

I ran the original program once to find lhe 
values in the T array and used data statements in the 
modified program in order to skip the test step. This 
consider~bly spee~s 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 
~ET users who may strain at bits to attempt pro
j ec ts 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 l modified the program Obstacle (5) which 
utli tzes 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 
runhing 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 BD

••• 
If W is pressed the direct ion of the player on the 
left 's piece is changed to up. If8 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 (MOR 240) = 247 THEN AD = 1

•••
300 IF (M OR 15) 127 THEN BD 1

••• 
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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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. ll 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 
l. 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, Goleta, CA 93017 
5. Dilithium Press, P.O . Box 92, Forest Grove , O R 97 11 6 

TABLE 

T = PEEK (59471) 


POSITION Joystick 1 Joystick 2 T = INT (T/16) 
ANDT 

center 255 255 15 
I fl 223 253 13 
right 239 254 14 
up 127 247 7 
down 191 251 11 
button 63 243 3 
left up 95 245 5 
right up 111 246 6 
left down 159 249 9 
right down 175 250 10 

mask TOR 15 TOR 240 © 

From: PET AND THE DUAL JOYSTICKS 

Note that the buttons are wired through diodes Chuck Johnson 

to both the UP and DOWN functions of their joyJOYSTICK ATTACHMENT STANDARD 
sticks (pins E and F and pins K & L) . When a 

The Atari Joystick terminates with a DB-9 connec button is pressed , the PET data lines react as though
tor; six of the nine circuits are used as follows: the joysticks were pushed up and down imultaneously

DB-9PIN FUNCTION (an impossible condition for the position switches to 
1 Up Switch generate). The decoding standard will , as we shall see, 
2 Down Switch interpret this condition as a button mo ment. The 

5 4 3 2 1 3 Left Switch diodes act as "one-way streets" for cun"nt flow and 
4 Right Switch prevent the real UP and DOWN switches from closing 
5 Not Used both circuits . 
6 Push-Button Switch Orientation of the diodes is very important. We 

9 8 7 6 7 Not Used want current to flow from the data lines to ground.
8 Ground (common) When soldering th diodes in place, orient them with 
9 Not Used their cathodes ("banded ' ends) connect d to the joy

Pin numbers for the DB-25P are marked on the stick suttons (pins 14 and 22 on the DB-25P). 
connector. User Port pins are on the bottom row of If the user is not imerested in using the buttons , 
a 12 position edge connector. Proper polarization of the bu tton lines may be 1 ft unconnected and the 
the edge connector is strongly recommended. 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 DB-9S PIN DB-25P PIN USER PORT PIN 
1. UP 1 9 F 

DOWN 2 10 E 
LEFT 3 11 D 
RIGHT 4 12 C 
BUTTON 6 22 Diodes t6 E and F 
GROUND 8 24 A 

2. UP 1 1 L 
DOWN 2 2 K 
LEFT 3 3 J 
RIGHT 4 4 H 
BUTTON 6 14 Diodes to K and L 
GROUND 8 16 N 

USER PORT FUNCTION 
PA3 

PA2 
PA1 
PAO 
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 
2507 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" wilI 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 wiII 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 co play games on 
telecommunications networks. Being members of the 
Homebrew Computer Club, they became interested 
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in mi roprocessors . With that, Jobs and Wozn iak 
started to add processing and memory to the video 
terminal , added a hand - assembled Basic in ter
preter, and so on. Before they knew ic, they had a 
microcomputer on their hands. The new machine was 
so popular at the meetings th at J obs and Wozniak 
decided to print up a circuit board , That way their 
fri ends could build the new micro too, while they 
were freed from supervising everyone's assembly and 
debugging. To recoup costs the two began sel ling 
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 rested. Thus was born 
Apple Computer Company. 

Apple Computer bas, 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 che rough edges. They added 
1/0 decoding to the peripheral slots, a cassette 
interface, dynamic RAM, and better video. T his 
created the Apple II. The Apple II has been so 
successful and so versatile that Apple has 
determined not to obsolete it. New equ ipment will 
allow Apple to easily specialize in certain areas. 
For example rumors abound of a new Qusiness 
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 th Apple ll ' 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 1/0 devices . Priced 
at $350, the board comes complete with two di kettes 
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 sid of the fenc an 
·equally significant development was Programma 
lnternational's un veiling of a general accounting 
package. Priced around $200, it appears every bit 
as capable as IBM's package for the 511 0. IBM 's 
software sells at 10 times the price . Three manu
facturers in troduced eighty - column video board 
for the Apple's text display. These are for tele
communications , word processing, and use with the 
Pascal editor . The board were priced from $200 to 
$400, and should be availabl ' in most retai l out
lets at press time. With all these new d ·vclop
ments , the next year looks to be extremely inter
esting for Apple users everywhere. © 

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 


11SOF-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 

11SUPER RAM" - $20.00 
Diagnostic Routine Checks Every Possible RAM 
Address on BK, 16K & 32K Commodore Com
puters 

A vai/able 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 #80-C2. 

COMPUTER HOUSE DIV. 
1407 Clinton Road 

Jackson, Michigan 49202 
Phone: (517) 782-2132 
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Terry N. TaylorThe APPLE Pl Trading Library 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 $1 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 

co 	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 lacer 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 ii is (i.e., Music, Finance, 

Game, Hires, Etc.) 
4) Author 's name and , if different, who actually listed 

the program into the Apple. 
5) Source of program (i.e . , original program, or the 


Title, Page, and Issue # of the magazine copied 

from) 


6) Length of program (if known) Also the starring 
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, rypc of printer, disc or casseue 

based, etc .) 


9) Finally, a short description (say 25 words or so) of 
what the program does . 

lf 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 j ust 
by lookjng at the title; so any help here is d eply 
appreciat ·d. Still , don '1 let it stop you from donating 
your program if you feel it is a hindrance. lt won' t be 
the only one that needs some documentation. 
Thanks for reading this far and happy programming. 0 
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Editor 's Note: /11future issues, we'll present interviews with 

Marketing personnel Jmm Atari and Commodore.. 


An Interview 
With 
Taylor Pohlman 

APP-le's Product 

Marketing 

MichaelManager S. Tomczyk 
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 
of 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 ar 
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 use1'. ...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 are -- 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 
afford 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 1 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
ause right now using a computer means you have to: 

- define a problem 
- create an algorhythm to solve the problem 
- write programs to express the algorhythm 
- put the program in the computer 
- run and debug the 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 to get 
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in olvcd with a per onal computer ' he aid. Hew nt 
on to say that the home computer r volution wi ll not 
truly arrive until you can more effectively separate 
the user from the intricacies of hardware and soft
ware so he doesn ' t have lO under tand th· in ide f 
the machine or the insid of the oftwar in order 
lo use it. 

He also spoke of a "vast dumping ground ' wh r 
a lot of people who buy computers encounter so 
many stumbling blocks to using them (language , 
inlerface, hardware) that they wind up jukin g them , 
and said Apple is working hard to sol 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 . 

H e concl uded by aying that he doesn't think 
Apple Ir is a mature product aft r two years and 
indicated that future Apples will maintain compat i
bility , as opposed to some companies which h ave come 
out with new machines which weren't compat ible 
with earlier versions. He said , "If people thin k 
Appl is going to somehow change it 's product o r it's 
way of doing business, th ey' re wrong. ' 

© 

6502 

MACRO ASSEMBLER 


AND TEXT EDITOR 

• Versions for 	PET, APPLE II, SYM, KIM 
and ATARI (1st quarter 1980) 

• 	Written entirely in machine language 
• Occupies BK 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. postc1ge) 

Eastern House Software 
3239 Linda Dr. Winston-Salem, N. C. 27106 

GIVE YOUR APPLE 

A BYTE OF THIS . .. 


GPA ELECTRONICS' 
Programmable, 
Intelligent 1/0. 
More than a 
telecommunications 
1/ 0. More than an 
intelligent hard copy 
interface. GPA 's 
Intelligent 1/0 is a 
COMPLETE 
MICROCOMPUTER 
on a 41/2"x7 11 card! 

Completely programmable via Resident Monitor in 

PROM, the Intelligent 110 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 1/ 0 through fo ur ports. Device can 

communicate with two peripheral simultaneously; 
RS-232 devices can communicate with parallel 
devices . * Hard copy interfacing with either RS-232 or 20mA 
devices (Please specify.) 

* 	 Accommodates all baud rate to 9600. 
* 	Selectable line feed, carriage return delay and char

acters per line. * * Supports standard E IA 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 funct ions.
* 	Allows ganging of microcomputers for multi

processing. 
* 	 Accesses and controls servos, sensors, articulated 

devices or transducers (with appropriate fim1ware, 
available from GPA.) 

* 	Functions as di k 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 (llOVAC) or $320.95 (250VAC) 

P. O. Box 931 
l.a)·to..illc. CA 95454 

{7071984-6270 

' pplt Is a ~tcml lradr marl< or Appl< Compulrr. In<. 
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MADE IN THE SHADE: 

AN INTRODUCTION TO ''THREE· 

DIMENSIONAL'' GRAPHICS ON 

THE ATARI COMPUTERS David D. f~~~~~~~ 

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) pre-select 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 

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 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 Dis 
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 #1,4,0, "K:" 
40 FOR I= OTO 4: SETCOLOR 1,9,4 : NEXT I 
50 XO = 48 : YO = 36 
60 COLOR 1 
70 FOR I = 0 TO 40 
80 PLOT XO,YO+I: DRAWTO X0+40,YO+I 
90 NEXT I 
100 COLOR 2 
110FORI=1 TO 24 
120 PLOT XO+ I,YO-I : DRAWTO XO +I+ 40,YO-I 
130 NEXT I 
140 COLOR 3 
150FOR1 = 1TO24 
160 PLOT XO+ 40 +I, YO-I : DRAWTO XO+ 40 +I, 
170 NEXT I YO +40-1 
180 FOR I = 0 TO 2 
190 GET #1 ,A 
200 IF A<48 THEN A =48 
210 SETCOLOR I, 1,2•(A-48) 
220 NEXT I 
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 shad ing, you shou ld be able 
to make some tru ly beautiful pictures on the Atari 
computers! 

Table 1. Hue Values For The Atari Computers 

COLOR HUE VALUE 
GRAY () 

LIGHTORA GE 1 
ORA GE 2 
RED-ORANGE 3 
PI K 4 
PURPLE 5 
PURPLE-BL E 6 
BL E 7 
ANOTHER l:lLUE 8 
LIGHT BLUE 9 
TURQUOISE 10 
GREE -BLUE 11 
GREE 12 
YELLOW-G REE 13 
ORANGE-GREE 14 
LIGHTORA GE 15 © 

INTRODUCING 

FOR THE ATARI™ 
GUESSWORD - Base.d FISHING FOR HOM
on th ~ TV show P?.ssword. the ONYMS - Play the popular 
c0mputer gives clues :o the ga"Tie '.Jf fi~h with the compute;. 
· ~ecret word. Tnc lasttr vou TI·115 tirne ask for the h0M0nym~ 
gues~ the word. tl°'e hi9her to th~ word·cards that appear 1n 
you~ s.;-ore. Fc0 1 C'ne nr two your h.::nd igrades 3·6) . - . .. .. 
players(grades6+1 cass. SlS.00 cass SlS.00 

WA"'ITED - Be a det!'Cl JVe WORD-MATE - B..iild 
ano tra :--k oowr. the wc-:c!~ that compound words v.'lth the word~ 
have escaptd your \C~aL>ular). tha: ha·Je been dt·alt to . ot: 
Clue5 appee1 on the screen 1r. Try to :-11ai-:e more compound 
thl' form of a '\vantecf poster words than the computt1 Don't 
( prad~s 4·8) . .. cass SlS.00 get stuck with the last :::ard 

(gr:ides 3·6). . cass s 15.00 
WORD-SCRAMBLE 
Unscramble the words that ap· 
pear cri the --creen. FIVe different COMING SOON ... 
lev.:-ls 1r choose horn. Cor>tains PRESCHOOL FUN
the rr.ost frE-quent1~1 used words 

in Primarv Rea~ers. (grades i · 
 MATH FACTS I 
4 !. . .. . . . . . . cass 515.00 CRIBBAGE 

<ftH.E.S.l.S Write fo r Free Flyer 
P.O. Box 147 DEALER ORDERS 

Garden City. Ml 48135 WELCOME 

Or Call: (313) 595-4722 

ATARI 800 

3-DIMENSIONAL GRAPHICS 


Imagine. being ab le lo pul 111 memor a nv 3-D ob1ect, •nd 'II'\\ 11 10m 
any loca11on and degree of rota11on. underneath. insidr· of1 This " a 
set of 4 prosrams W/11 tings 1ha1 will run in 8KI 16K min fo r Ill 
RES Progrdmmed 111 !Jd 1c but executes vcr1• fa 1 . • rnr.J r•o!tr,1n1 " 
easy to l'>pand •"lul11pll0 Lalo r control , softwa re ele 1.1hll' rC''olutron. 
Mu ltrple color conlrnl, <oflware selectable resolution lrnr' clipping S. 
pushing, telephoto.'w1dl' ang le, elc Manu,11 covers ;:rven c ampl " f r 
u<er-input of scene 
$29 95 + ·1 50 P&H 

WUMPUS ADVENTURE 
Com bined Super Wurnpu ; & Adventure with co lor ~ raph1r< , 'otrnd, and 
more pl;tyer mt r,1 t ion th~in any other Wumpu.> · t'' I "~ g11nw dv.1il.1hlt• 
User can con tro l the Wily Im a rrows fly graphicallv. and ''"' 
strittcgy in rl1111w1g a w ciy from the Wumpus 
16K W/rns1 ru c t1on m~nual 
SH95+1SOP&H 

SEBREE'S COMPUTING 
456 Cr.1111 te Ave 
o'vlonro 1a. C.1 ql 01 b 
We al o carry a complete lrne of BALLY ARCADt soil\\ Jr 
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Atari Tape Data Files Al Baker 
2327 S. WestminsterA Consumer Oriented Approach Wheaton, IL 60187 

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 com plete discussion of the symbol table, see the 
text in the box. 

50 DIM AS(l0),B(2,3) 
70 ? AS 
80 FOR I=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 ? "!=";: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 appl ication, 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 ? AS 
80 FOR I=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 ? "!=";:INPUT I 
160 IF I=9 THEN 200 
170? "J=";:INPUT A:B(I,J)=A 
190 GOTO 150 
200 A=PEEK(l40)+PEEK(l41)*256 
210 A=A+82 
220 POKE 141,INT(A/256) :POKE 140,A-PEEK(l41)*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 + 1 )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 . See 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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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 a1·eas used by 
Atari Basic. 

Use this To get the location of this 
PEEK(130) + PEEK(131)*256 Variable name table 
PEEK(l34) + PEEK( 135)*256 Variable valu table 
PEEK( 136) + PEEK(137)"256 Beginning of program 

Use these only when program running 
PEEK(140) +PEEK(141) 0 256 

End of program and beginning of dimensioned 
variables 

PEEK(I42) +PEEK(143)'256 
End of dimensioned variables a nd beginning of 
stack 

PEEK(144) + PEEK(145t256 
End of memory used by program 

Look at Table 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. 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 


ABI AB OJ 3 character number name 

AR(3,4) AR[1J 2 character array name 

CDOG(17) CDOG ITJ 4 character array name 

ALPHA$ (10) ALPHA(J) 6 character string name 

E ffiJ 1 character number name 

FIG Fl IQ) 3 character number name 


Note: Variable names can be up to 120 characters long 
and are completely unique. Variable ABC is different 
from variable ABCD. Variable names DO NOT appear 
in the program in memory . Only a 1 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 CSAYE 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 encry is eight bytes. 


Variable Contents 
ABl 5 

AR(3,4) doesn ' 1 
matter 

CDOG{l7) doesn I 
mauer 

ALPHAS( 10) " 12345" 

E .05 

FIG -5 

Table Entry 
1 2345678 
01 0/64/5,0, 0,0 , 0 

64 + 1/110, 0/4, 015,0 

64 + l/2/ 120,0/ 18 ,0/1, 0 

128 + 1/3/228,0/5, 0/10, 0 

01 4/63/5,0, 0,0, 0 

01 5/64 + 128/5. 0,0. 0 

Meaning 
First by1e is 0: 1his is a number. Second byte is 0: this is the first entry. 64 
is the ex ponent. 5 is the binary coded decimal value. 

64 makes this an array . +I means lhat ii has been dimensioned. 0 + 0"256 is the 
displacement into the array area. 4 + 0°256 is the size of the fast dimension and 
5 + 0•256 is the size of lhe second dimension. 

This array is displa ·cd 120 bytes into the array area , and it is dimensioned 
18 + 0*256 by 1 + 0"256. 

128 makes this a string. +I means that it has been dimensioned. It stans 
228 + 0•256 bytes into the array area . The current length of the suing is 
5 + 0"256 . The maximum size of the string is 10 + 0•256. 

This is a number. The cxponenl is now 63 so the number is only J/100 of its 
integer value. or .05 . 

This is a minus number ( + 128 on cxpon 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 lOA = n, where n is this number . Do this for 
your finished product. 

10 A=PEEK(l40)+PEEK(l41)*256-82 
20 POKE 141,INT(A/256) : POKE l40,A-PEEK(l41)*256 
30 POKE 143 , INT(A/2 56):POKE 142 , A-PEEK(l43)*256 
40 POKE 145,INT(A/256) : POKE 144 , A-PEEK(l45)*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? "!=";:INPUT I 
160 IF !=9 THEN 200 
170? "J=";:INPUT A: B(I,J)=A 
190 GOTO 150 
200 A=PEEK(l40)+PEEK(l41)*256 
210 A=A+82 
220 POKE 141 , INT(A/256) :POKE 140,A-PEEK(l41)*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. ew variables are placed in the symbol table 
when th program line they are contained in is 
first typed. 

If you later change variable names , the old 
va riable names are not removed from the table . 
They stay forever! Even the CLR command does not 
remove them. They continue to take up room. How 
mu h 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 
E TER"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 

to find variables which arc 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 thos variables. For example, if th 
variable A must be the first variable in the table, 
type A = 0. If the string B$ must be used , type 
DIM B$(1). You are "ordering" the variable table . 
When you have finished placing as many variables in 
th ir corr ct order as yo u want, load th · program 
you saved to tape with the command ENTER"C ' 
Thi does not interfere with th concents of the 
variable cable. 

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 the n saves itself 
to tape. 

• 	 Run the program, creating a copy on 
tape . 

• 	 Turn the computer off on, and then 
re load the program . 

• 	 Add the statements to the beginning of 
the program to correct the program-end 
pointe r, 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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FOUR EXCELLENT PROGRAMS FOR YOUR ATARI™ 800 


D CLOCK No-this isn 't another digital clock! It's an old
fashioned wall clock, with chimes to charm you . 
And it keeps on ticking .. . 

D ZAP 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 lsTARTI button in 
your Basic programs. 

D LOGO A flashy demo that shows off the ATARI color regis
ters. 

D POLYGONS 	 Your ATARI constructs beauti f ul geometr ic 
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 GUI DE 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 sti ll f ind 
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 immed iately. Pub lished By: 
D $9.95 Cassette D $12.95 Disk 

Address --------------------

City ------ ---------------

The Code 

Works 
TM 

State/Zip ------------------- 
Box 5500 VISA Card Number -------------- 
Goleta, CA 93017 

0 MasterCharge Expires -	 - - - --------- 805-967 -0905 
Dealer Inqu iries Inv ited. Signature --- - - ---- - ---------

Programs for your ATARr.. 
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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 F ASTTRAP . 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 scarting 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 F ASTTRAP 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" 

After 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 11 Len 

Lindsay 

Last issue I listed some methods of SAYING 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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Block Access Method 116j0~a1~~°a~ 
95136Map for a Commodorean Jose, Cal if. 

Detail Explanation 

a b c d2040 Disk Drive 

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 
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 

a b 

00 :'12 01! 01 00115 FF FF !Fl 

08 : 15 FF FF IF 15 FF FF IF 
10: 15 FF FF IF 15 FF FF IF 
18 : I5 FFFF IF 15FFFF IF 
20 : I 5 FF FF IF 15 FF FF IF 
28 : I5 FF FF IF 15 FF FF IF 
30: 15 FF FF lF I5 FF FF IF 
38: 15 FF FF lF 15 FF FF lF 
40 : I 5 FF FF IF I 5 FF FF 1 F 

48 : 12FCFFOF14FFFFOF 
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 FF 03 12 FF FF 03 
70 : 12 FF FF 03 12 FF FF 03 
78 : 12 FF FF 03 ------------- 

11 FF FFOI 
80 : 11 FF FF 01 11 FF FF 01 
82: 11FFFFOl11 FFFFOI 

Track 
NUMBER 

2 	 3 
4 5 
6 	 7 
8 9 

10 11 
12 13 
14 15 
16 17 

18 19 
20 21 
22 23 
24 

25 
26 27 
28 29 
30 

31 
32 33 
3435 

a - Address of the nex1 sector which is where !he directory begins. 
b - The start of the BAM map for track 1. 

00: 12 01 01 ool t5 IFFI FFIIFI 

a - Total free sectors for track 1. In this ca e it is hex 
15 or decimal 21. Since track 1 has a max imum 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 = bi ts " 111 1111 " 

Idth sector 
1th 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" 

Ith sector 
9th sector 
0th sector 

11th sector 
2th 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 1 F, OF, 03 , OJ 
to compensate for varying number of sectors per track . 

hex 1 F is the pattern where there are 21 sectors 
as in tracks 1 thru 1 7. 

hex OF is the pattern where there are 20 sectors as 
in tracks 18 thru 24 . 

hex 1 F is the pattern where there are 18 sec tors as in 
tracks 25 thru 30. 

hex l F is the pattern where there are 17 sectors as in 
tracks 31 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 1 7 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-half track apart. Using the BAM program, you 

can see when you ave a program on a empty disk, 

that DOS wi ll 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 fil . 

If the new program is larger than the old program , 

it will try to a llocate sectors further and further 

from the directory. By using this allocation technique, 

the need for a disk compress is eliminated. 


TRACKS 111111111122222222?233333~· 
12345678901234567890 1234567890!2345 

S0 
El 
C2 ~ 
T3 + 
04 
R5 + 

6 ~ 
7 
B lil 
9 + I 

10 I 
11 + I 
12 '1 I 
13 I 
14 lll I 
15 + I 
16 I 
17 • r
18 • ,- 
19 I ORll=EMPT'r' 
20 r--FREE BLKS= 0 

Referenc s: 
Parsons • .J arn 'SC .. "Display Track and Sector" , Commodore 

cwslcu cr Vol. J Number 8, .J an uary 1980. 

Commodore Busincs Machines , Commodore CBM Dual Floppy 
Disk Model 2040 ser M anual, July 1979 . 

PROGRAM EXPLANATION 
100-170 Initializa tion 
180-190 Which drive? 
200-430 Prints the BAM Map outl ine. 

100 REM* BLOCK ACCESS METHOD DUMP * 
110 REM* WRITTEN BY TOM CONRAD * 
120 REM* 
130 REM* 
140 REM* INITIALIZATION * 
150 DIM A(4) 
160 NL$=CHR$(0) 
170 T=0: REM TOTAL FREE BLOCKS 
175 REM* WHICH DRIVE * 
180 PRINT"fittvvvDRIVE?" 
190 GET D$: IF D$="" GOTO 190 
195 REM* PRINTS THE BAM MAP OUTLINE * 
200 PRINT"fi .r.TRACKSr 111111111122222 

-.22222333333" 
210 PRINT" 123456789012345678901234567 

-.89012345" 
220 PRINT"j $$$$$$$$$$$$$$$$$$$$$$$$$$$ 

-.$$$$$$$$" 
230 PRINT".r.Sr0~ ., 

-, .%. ,, 
240 PRINT ".r.Erl~ -, 

-, .1" 
250 PRINT".r.Cr2~ -, 

-, l." 
260 PRINT".r.Tr3~ 

-, l." 
270 PRINT".r.Or4~ 

!!, II 
.:2.-, 

280 PRINT".r.Rr5~ 
-, l." 

290 PRINT" 6~ -, 

-, l." 
300 PRINT" 7~ 

-, l. II 
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440-460 Set up SS with 25 cursor downs . Set up TS wi th 40 450 W$="t": FOR I=l TO 25: S$=S$+W$:NEXT 
cur or rights. 460 V$="~": FOR I=l TO 40: T$=T$+V$:NEXT 

470 Initializes the requested drive & checks for a disk error. 465 REM* !NIT DRIVE AND CK FOR ERROR * 
480 

490 

500 

510 

Allocates buffer 0 to channel 2 for block commands that 
follow . 
User command tha t does a block-read . It reads from th 
requested disk, track 18, sector 0 into the disk buffer 
and checks for a disk error. 
Set the channel 2 pointer to the 5th byte in the buffer 
where the BAM Map starts. 
M emory-Read Command sets up the byte pointed to by 
the address 1700. 

470 
475 
480 
485 
490 
495 
500 
505 

OPEN 15,8,15,"I"+D$:GOSUB 760 
REM* ALLOC BUFFER 0 TO CHANNEL 
OPEN 2,8,2,"#"+"0": GOSUB 760 
REM* BLOCK-READ INTO BUFFER 
PRINT#l5,"Ul:2,"D$,18,0: GOSUB 
REM* SET BUFFER POINTER 
PRINT#l5,"B-P:2,4" 
REM* MEMORY READ 

2 * 

* 
760 

* 

* 
530-690 Read the BAM and look for empty sectors. 
550 The GET# will receive one byte from the bufTcr via 

510 
520 

PRINT#l5,"M-R"CHR$(0)CHR$ (17) 
REM* SEARCH FOR EMPTY SECTORS * 

channel 15 530 FOR I=l TO 35 
560 The byte is in character data and if it is null needs co be 540 :FOR L=l TO 4 

changed to CHRS(O) otherwise statement 570 will 545 ::REM* GETS A BYTE FROM BUFFER * 
abend in the conversion to numeric 550 ::GET#2,A$ 

570 Conversion to numeric 560 ::IF A$="" THEN A$=NL$ 
580 This calculates the tot al free sectors ava ilable. A( I) is th 565 ::REM*CONVERSION FROM CHAR TO ASCI 

total free secto rs for that particular track. The total is 
calculated by summ ing all the A(l)'s except Track 18 
which is rese rved only for the directory and can not be 
allocated for any fil e . 

610 Print s in the upper left corner a alternat ing m and 
white squares to show when the program i j.'iJnning. 

620 If sector is full (all bits are oil) go to next byte . 
630-670 D ecodes the decimal number into bit pattern and check 

if bit is on . 

570 
580 
590 
600 
605 
6Hl 

620 

: :A(L)= ASC(A$) 
::IF L=l AND I<>l8 THEN T=T+A(l) 
:NEXT L 
:FOR J=2 TO 4 
::REM* PRINTS ALTERNATING SQUARES 
::PRINT ".h.&.":IF INT(J/2) =J/2 THEN..., 

-,PRINT ".hi: " 
::IF A(J)=ASC(CHR$(0)) THEN GOTO 

* 

640 same as 6 10 -.680:REM* SECT FULL * 
650 If the number minu s the powers of 2 is grea ter or 630 ::FOR K=7 TO 0 STEP -1 

equal to zero then the bit is on and go to 790 to 
print :~~~ on the screen . 

635 :::REM* 
,* 

PRINTS ALTERNATING SQUARES -. 

700 Program is finished running now clear the squ are in the 640 :::PRINT ".h.&.":IF INT(K/2)=K/2 THEN-. 
upper le ft corner ,PRINT ".hi: " 

710 Print the to tal free blocks 645 :::REM* DECODES DECIMAL TO BIT * 
720 Keep map on scrt'en until any key is l yp ' cl. 
730 Close the files 
740 Start program again. 
750-780 Subroutine to check for disk error 
790-850 Print s :!§i or white square for the empty secto r. 
840 The first LEFTS is calcula ting how many cu rsor down 

(sector no.) arc needed and the second one is calculating 
how man y cursor LEFTS(track no.) a r needed . 

310 PRINT" 8~ 
, l" 

320 PRINT" 9~ 
, l" 

330 PRINT"l0~ 
, l" 

340 PRINT"ll~ 
, l" 

350 PRINT"l2~ 
-. l" 

360 PRINT"l3~ 
-. l" 

PRINT"l4~370 
-. l" 

380 PRINT"l5~ 
, l" 

PRINT"l6~390 
, l" 

400 PRINT"l7~ 
, OU##" 

410 PRINT"l8~ , 
,o##U#" 

420 PRINT"l9~ l.r.:. 
-.r0R£=EMPTY" " 

430 PRINT"20'$$$$$$$$$$$$$$$$$0######" 

, 

, 

-. 

-. 

, 

, 

-. 

-. 

-. 

, 

-. 

650 
660 
670 
680 
690 
700 
705 
710 

715 
720 
730 
735 
740 
750 
760 

770 

780 
790 
800 

810 

820 

830 

840 

850 

:::IF (A(J)-2~K)<0 GOTO 670 
:::A(J)=A(J)-2~K:GOSUB 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"jjjj" 
REM* MAP ON SCREEN UNTIL KEY IS HIT* 
GET Z$:IF ZS="" GOTO 720 
CLOSE 2:CLOSE 15 
REM* START PROGRAM AGAIN * 
GOTO 170 
REM* CHECK FOR DISK ERROR * 
INPUT#l5,EN$,EM$,ET,ES: IF EN$="00" -. 

-.THEN RETURN 
PRINT ".r.DISK ERROR:r " EM$ 11 

" EN$, 
-iET II, II ES 

END 
REM* PRINT ALTERNATING PATTERN * 
IF INT(I/2)= I/2 AND INT(K/2)= K/2 -. 

,THEN CS=".&." 
IF INT(I/2)<>I/2 AND INT(K/2)= K/2-. 

,THEN C$=".r. II 

IF INT(I/2)= I/2 AND INT(K/2)< >K/2 -. 
-.THEN C$=".r. II 

IF INT(I/2) <> I/2 AND INT(K/2) <>K/2, 
-.THEN CS="il" 

PRINT "h" LEFT$(S$,3+((J-2)*8)+K) , 
-iLEFT$(T$,2+I) C$ 

RETURN © 
440 S$="": TS="" 



Said theToolkit to the Word 
Processor: ''You're in My Space!''
Said the Word Processor to the 
roolkit: ''Let's Share...here's 

Socket z 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 11 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 Toolk it/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 sl ide switch - part of the kit - mounts with 
double-stick tape (suppl ied) 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 suppli ed) . . . 
and you're up and running. 

Up and running; insta llation 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 11 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 BK of mem· 
ory expansion , the system is up and running. 

YOU HAVE A COMPUTHINK DISK AND YOU 
WANT A BASIC PROGRAMMER'S TOOLKIT? 

How would you like to switch between the Computhink 
and the Toolkit with a single SYS command? 

Just add tw0 small jumpers to the Computhink system and 
a short program to the DOS diskette . Plug in the BASIC 
Toolkit TK SOE, enter the SYS command and your system 
is up and runn ing. 

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 mod ified 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 d isk 
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 • BASIC Programmer's Toolk it 
Commodore Word Processor II : $100.00* Model TK BOED $85.00 * 
Commodore Word Processor 111 : $200.00* Model TK 160ED $95.00 *t 

•Add $2. 50 co each for shipping and handling. 

tNore: If Compurhink EPROM board is retu rned, after purchase of TK 160£0, Skyles will refund $20.00. 

"Socket 2 ME" is the trademark of Skyles Electric Works. 

Cali fornia 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 

231 E South Whisman Road 

Skyles Electric Works Mountain View, CA 940411(415) 965-1735 
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PEI' 

~OF'/'WARE 


LAS VEGAS CASINO SERIES: 
These four programs were developed both as a tutorial for those planning to visit 
a Casino and wanting to learn to play correclly . and as a means for the serious 
gambler to develop and thoroughly test a gambling ·system' under actual Casino 
conditions. All betting odds and options available In the Casino of the MGM Grand 
Hotel in Las Vegas have been incorporated into these 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 
enjoyment. 

1. CASINO BLACKJACK: 
For 1 to 5 players plus the dealer. Keeps track of winnings or losses tor each 
player plus number of 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 al any lime. Spilt pairs. Double Down. or place an 
Insurance bet. Full Casino rules and many other options . . . . . . . . . .. $ 7 .95 

2. CASINO ROULETTE: 
Bel on one number, two numbers , odd. even. black. etc. Watch !he numbers 
come up as the wheel spins. . . .. .. .. .. . .. . .. .. .. , ... . .... $ 7 .95 

3. CASINO BACCARAT: 
James Bond 's favorite game. Two games In one. Casino style and Blackjack 
style. Includes special features lo help In developing awinning ' system' .. ... 
. ..... .. . .. . . .. 	 .. .. .... .. s 7.95 


4. CASINO CRAPS: 
Bet the Dice to Pass or Fall Off .. Bet the Hardway or Press with Double Odds. 
Ten ways to bet . .. , .. .. • • . . . • .. . . _ .. • . .. S 7 .95 

5. CASINO PACKAGE: 
All four Casino Programs above . . . . . • . . • .•••.... . .....S24 .95 

STRATEGIC GAMES: 
6. BACKGAMMON: 

Play Backgammon against your PET . Eiccellenl graphics and doubling option 
make tor afast and exciting game . . . . . . ....... .S 9. 95 

7. SPACE INVADERS: (with sound) 
Written by COMMODORE-JAPAN. Performs exaclly 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. fas! 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 lime 
tor each move _ .. .. . .. . ........ . ..... . . S 7.95 

9. QUSIC-4 : 
This Is three dimensional nc-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 played on a 9 x 9 board. Gel 5 men In a row 
before your PET. A different strategy for each game • .S 7 .95 

11 . OTHELLO: 
English game known as Reversl. Try to capture the PET's men before he 
captures yours . Play against the PET or against your tr iends. Fast and 
tun . .... . . . . . .. .. .. .. . . . . . . . . . S 7.95 

12. CRIBBAGE: 
An Excellent version of this favorite card game. All cards are shown using 
PET's excellent graphics . The PET plays a cool loglcal game difficult to 
beat even for the best players . . . . . . . . . . . . . . . _. • . .. • . S 7 .95 

13. GAME PACKAGE: 
Any six ofthe above programs • . . . . . . • . . . • . . . • . .... .. ..... . .. .$34 . 95 

GUARANTEE: All programs are guaranteed lo be tree from errors and to load on any 
PET. Any detective tapes will be replaced free of charge. 

Order From: CMS SOFTWARE, 5115 Menefee Drive . Dallas , TX 75277 

• 	 VISA" 

* BUSINESS tr EXPERIMENTAL tr EDUCATIONAL 
tr TELECOMPUTING tr PERSONAL tr RENTALS 

~ icro s~stems b~ 
PE:llE:O 

hardware with a soft touch 

SPECIALIZING IN 

Commodore Business Machines 

PRODUCTS BY 
CmC, NOVATION, TNW CORP., BIZCOMP, MICRO, CENTURY 

RESEARCH, TAB, POWR PROTECrR, systems, BASE 2, 

OSBORN, Eaton, SOURCE. MACTRONICS, MicroNet, Skyles, 

KILOBAUD, Dr. DALEY'S, INSTANT SOFTWARE. ASCRO. MICRO 

SOFTWARE SYSTEMS, COMPUTER FORUM, COMPETITATIVE 

SOFTWARE, HAYDEN, ATARI, NE ECO, COMPUTE& COMPUTE II, 

DYSAN, CREATIVE COMPUTING, LIVERMORE RESEARCH, 

ROBOTICS AGE. SYBEX. KNIGHT ENTERPRISES. 

Another Last Minute News Note: Commodore has announced that 
the three for two educational offer is on again. 

Send For Our Free Catalog 
Mail Orders To: 

PETTED 

P. 0 . BOX 21851 


Milwaukee, Wisconsin 53221 


PEITED micro systems 

is localed across from the SURFIN' TURF skate board park. 

Highway 1·894 & Hwy 36 4265 W. Loomis Rd. 


Milwaukee, Wisconsin 

'JOICE (414) 282-4181 -tr PBBS (414) 282·81 18 

TCB687 

....." 
10041 ,101 

• 
IN Michigan Dial PBBS#1 (313) 484·0732• 

ti Vendors Display Your Products With Us. -c. 

I ITS I 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 - $18.95 OTHER COMPUTER 
Apple II - $12 .95 COVERS AVAILABLE. 
Apple Disk - $8.95 WRITE FOR DETAILS 

NEW-CURSOR FOR PET 2001 OLD ROM 

INSTANT PUSHBUTTON CURSOR RETRIEVAL 
• 	 Reviewed in Issue ;, 1 of COMPUTE 
• 	 Restart without touching power 
• 	 Mechine language programs in second cassene buffer not lost. 
• 	 Simple, illustrated instructions 
• 	 Instilled in minutes - no soldering 
• 	 Improved mounting - no sticky tape 

UNCRASHER fo r PET/ CBM 2001 · New ROM - $14.95 

INTERNATIONAL TECHNICAL SYSTEM S. INC . 
Box 264 Woodbridge, Virginia 22194 

~ Phone Orders (804) 262-9709 • 

~ SHIPPING ANO HANDLING AOD Sl 00 
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naARD @opy ""ITMOUT' A PRlf\lT'ER. ..... 

£vE~ \F YoU'R[ A.>OT A PHO'f'OGRAPHY 

BUFF, '(ol) ~r.) MAKE COPIES OF 'f'HE $C.~£.Ei.) 

CHEAPLY f EASIL'( wrn~ " CAMER~ ,,.~,, IT's ,.,,err 
~ IMPR.Ac.Tlc.AL AS IT S!EMS AT Fl~ • IT COST'S 

A&OUi A eucit "ft> <iE'r A t+ oft 3'-EJ(PoSURE "OLL 

OF A>EGATIV[?) DEVELOP£P, (Loot<. Fat A PLAC! WITH 

t.>Eir:T-DAV S£i\11Ct), AND "(OU CA'-' REAt> 'e~ VIA A 

SLIDE P~OJECiott(1F'<oU HA't'E Ot.>E), Oft A >+AN~ 

'/IEWE' (A~ER. suet<.). h!s CON\f£NIENT1?> t1°'1a1f 

"f'H£ Nf~ATl~ES IN Zit2. SLIOf MOV"1TS (A'JAIL"6LE AT NJY 

~ ST'oR.E). WHm- vou SEES IS WHAT )'OU G£T'S; '\ 

GREAT ADVA~A~E OVER. MOST' Prt1"1f'ERS, WHIC:H t)(lft.)'T 

HANDLE 'fHE GltAP\4IC:S {" CU~SoR ~L'S k>t:Ll.
, 	 6,: A'T ALL!). 

. 

~~ ~-~-·! •.. ...,-'/ . .' 

/ / . /I ~-. 
: /·· ../, (~;:/ ··.//;!-':(-'~/
V . ~- z 	 f/1 . • .. 'I. 

•• \_ ~ ·. , ' °:,.9' 	 ' '-V "" ~·, .· 	 .. 	 / 
Sltll'\S ~ \'-:;.·:~'-~) /.// 	 e\\
W(~ -~ , ··~v~ -J:-· )
~SV\11.t w•-0. :"""'- '\,././.-,· 

Mlcu t f&.At«:, •we ~ I#' c~e•A MtTAL rLRn 


~- • ...,. 	 SUf'l"otlT ""'™ T1llf9DD 
1"ftl\ SCUW "'°L5 

[;XFOSuRE- SET 'THE SCR£EAl SRICHT~ss C~Ol. AS 01/'\ AS 
f>OSS\Bl~(fo~ ~lf'\Oll'I SHAlPlllE~), AA>O t>SE A SL.Ow SHU'tlflt 

SPEE 0 1"0 A'lo\t> AASfER SV~Cloi P~oQLEMS. }F' '(OUR CIV'IEltA 

HAS A~ l~RNAL LIC:HT METER 1 tT .._,ILL OYE~Xf'oS~, StA>CE 

'fH'E METER 'fft1£S FoR AN AVE~~ t>E~l'TY, OR St>~ / A~O 
NOST' SCJtEEN IAA'8 ARE qS+ ~ BLACK. USJ~ ?ws- )\ 
FILM (A.c;.A. 125), 1"R"t' O~E SECOND AT f/ 11; usr A 

CABLE R£L~ASE . !F 1'\IE C ..A~AC:IERS ~ ovr DENSE { 
funY, THfY'ltS CNUE)(PoSEO~ AOJOS'f ACC.OROIA>~LY.10 USE 

AN INT'EftHAl MUER, RUN 11tl5 ffi()(Al'Al'\(M'f F'AVO~IT£ ~·L.IJl>Efl}! 
I POKE 	 3t?b8•IOOO.tlfOlO(l) tS,frRlllD(1) : Go 'Tb\

1 

1°HE 	 s~~EE,.., WILL Fl LL 1b so1. &RIQt'T'NESS; 11\l<E YOUR REAOI~, 
ANO US£ "fHIS E.i<f'OSO~( fo~ ALL FU1lJRE S~OTS. 

£.MOST' ANY C.A1'1EAA C.A~ SE MAD£ TO 

woR1<, rwr A 35 "'"" 51fll~LE • L£NS
REFLE>C (SLR.) MA~ES 'flH~G.S VASTLY 

tAS1£R. A NC>. Z CLo~El.JP LENS WILL 

GET 'foO C.LoSE [~OU'H 1b flLL Tl\E 

F')LM AREA WITH 'fl.\E SC:Rnt.l l~~E. 

foll S\MPl.E CA ME tAS ( P<>LAllOI o, 

E.KP£RIMENT ._,l'TH A PJECE of T'RAC•N& 
PAPER 1"AP£D ~ -rHE OPEN CAMEltA 
8ACI(. 1b C.ET THE RI ~HT DIST1'~£ ~ 

e~E "fo1J'\IE tiO'f' "(O~ IW't£NSI0~5 
wott<EO OL1T; MAP:E A ~AMl ("'" 1'1..'f' 
WOOD IS ~INE), ~HIC~ Sl.tPS ON t 

:
I 	

OfF £ASIL'{. lf ~f IS '(oo St.oPP'f, 
,I 	 GLUE CAROSOARD ~/ott ~LT 3HIMS 

'fo 1"H£ ARMS W\.\~~ Go SETW EE/IJ 

ntE ~ # C:OMPvfE~ CA81~Ers. 1He 
SPACE~ &loCK HEl6Hl" W\LL OEPE~D 

o~ "(OUR CAME~A, 81JT SHOULO PISf" 
'fHE L£NS ASWT '3~" A6ov~ 'fliE 

CA/"\1;RA SU9f'OttT ARM. 

{jlA) EAUIE'- COlUf'\pJ ABOVT 'fl\£ C131. 
Llfl>E GE~ERAT£D SOME MAIL ASCOT 
MA\t.lt.>G MUSIC O~ 'M P£r. Se~D 

A SASE. 1b lHE ADDRESS SEL°"" fOll 

A LISTING OF 'fHE ~Ell HARR~ 
J1M 13tSTTERF'IELn !>RO~RAI-\ AN~ 
l(E'(BCIA~D OVERLAY "'HIC~ WILL 

1"U~N 1'£T I~ Afll fLECTRoN.C 

OR.Ci.AN lo)lll\ ~ECORO/PLAi8ACK
C" PA6 IL Ii'(. 

http:OR.Ci.AN
http:CLo~El.JP
http:ACC.OROIA>~LY.10
http:IMPR.Ac.Tlc.AL


0 

FLOPPY DISK FOR PET, KIM1SVM1 AIM 
- s~oo EXPANSION -. '-\~ 

~ 
Trw PE-olBK SYSTEM from CGRS Miaotecn provm1 b01h • n-r 1oited FLOPPY OISJC at'CS • n S100 
EXPANSfON d\Aill1 .U 1n anti Tht FLOPPY DISK Pfo.Wjn the PET eotnf)Jltt' with n'·Hn1 to 1n1un1lv IOid ~ .,._., prog.:am1•od 
'"tornui t lOf'I. Tor~ of wf1l11'19 for your c.nw11t> The opltON.I S100 EXPANSION chn10 IJl'iff th1 powtr M1d 11Hi.11th1y ol 1he' 5100IIJ2ll§iOISK!I bu• 10 IN PET The .. 111mvt •I'd d11111trw Pt'Oduct ofle:nf'191 D" tht SHXJ bu1 1nc.ludt thmorv. 1/0. T1lephoN: lrftr fin CMdt.. IBM 

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 
new ROM PETs which have t he new Commodore cassette 
deck (like the external ver:;ion 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 #'s to hex and decimal. 

12 Rabbit Commands 

Note: Rabbit is 2K of machine code at $1800 for BK PETS, 
$3000 or $3800 for 16K PETS, or $7000 or $7BOO for 32K 
PETS. (Specify one of t he 5 versions.) 

Cassette and Manual - 129.95 {Add $5.00 for foreign) 

Eastern House Software 
3239 Linda Dr. Winston-Salem, N. C. 27100 

Q D S 
QUIC K & DIRTY MACHINE LANGUAGE SORT 


FOR PETtm BASIC PROGRAMS 


Given one or more arrays A$(1), B$(I), C{I), etc . , 
QDS extracts keys of specified length, sorts at 
machine language speed ( 30 times BASIC ) and 
generates an array of the i ndic es of the chosen 
array in order . For example, given the arrays: 

A$(0) = "B" B(O) 12 
A$ ( l) = "C" B(l) =10 
A$ (2) = "A" B(2) 15 

Sort on A$ generates Sort on B generates 
J(l) = 2 J(l) = 1 
J(2) 0 J(2) =0 
J(3) = l J(3) = 2 

Not elegant Just-FAST-AVAILABL E- USEABLE 

Locates in upper memory below DOS 4. 0 . With 
Demo and instructions: F'or new ROMs only. 

32K PETs QDS7COO $6 . 95 
BK QDSlCOO $7.95 

16K QDS3COO $8 .95 
On disc for 2040 - add $3. 00 CA orders - add 6"/o 

G E Enterprises 

141 7 11th St. Manhattan Beach, CA 90266 


a ADD 1/0,VCICE,MEMORY 
LCAD,SAVE INSTANTLY 

0 PLUG•IN HOCK UP 
0 UP TO FOUR DISK DRIVES 

•per is o trodemoric of Commodore . 

S.ltctuc IM11f.c., Analog 110, VOtQI G.ntff!OU VICI Inn Voiot lnPJt C.ds. 

Ttw PE'DIBK BYSTEM o ll itr 1 •n tconomu:al W>lu1 1on 10 1h1 problem ol txp.tnd"'9 th• Pl; T 11 0 11•11 comple11 

IXJ)en\IOn UP1bd11y '" • 11nglc p,tC\'91 Tht FLOPPY OISI< UM!I the IBM 37'0 fOf,,..I 10 ptOmolt oompm11b1hrv with o t tw• w111nu 
IRlld io $h.clo.t TM 5100 EXPANSION uM' tht mou wldtly tuDPOfltd m•aoc:omDUttt b1.n "'the 1nduu1y S1•1<Wd, Economical 
e,..,.,..,., - Tho PE"DIBK SYSTEM 

Thi KMJ Sohwar1 1\ *"'"'~ with ud'I p.x_kq •nd 1\ a~anl.abl1 w•th 1h1 EXSIOO 8~1d. ltm sohw111 .ilowi lht uw1 10 LOAD. 
SAV E, RUN. and UPOATE Moo,, 1h11 d 1\1 . ,,, «kMto,,, Rev 2 softwue will allow lhl 1,.u1e1 10 OPEN, CLOSE, INPUT , And PAINT 1 

d1tk mt. Th• comm•r'tt' w ill u1cu1" d irect ly or from 1 Pl'oqr1rn 

LIJl':lPlETE SYSTEl':lS••••••• 
PACKAGE 1 EXSIOO DISK CONTROLLER $799.95 

MINI FLOPPY DISK DRIVE 
CABINET & DISK POWER SUPPL V 

PACKAGE 2 EXS100 COMBINAT ION DISKIS100 DOAMO $895.00 
MINI FLOPPY DISK DRIVE 
CABINET & S100/DISK POWER SUPPL V 
J SLOT $100 CHASSIS 

PRATS••••••• 
EXS100 BOARD 

As.wmbfed ., .,.. S 100 Adaip10t ontv 1199.95 

A.ucmbkod H '"Citic ~tro011 only 1299.95 
Combin1hon 011k/S100 Bolrd 5349..95 

MICROTECH 
P.O. Bex 365 
SOUTHAMPTON, PA. 18968 

12151 757-0284 
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CA McCarthy

Cos+1359 W Idaho Ave 
11 St Poul. MN 55108CHEEP PRINT Hard Copy For Soft 

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 
R ETURN only , and g l 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 SS- ; 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 SS 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, and then repeat the process with 
the portion of S$ that's left over. 

70 is a general purpose start-up routine . It calls 



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

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)S 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. 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 RETU RN; 
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 
1ine feed (Control-]) , 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 d isassembler 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 (th is is impor
tant!) so that the timing doesn't get m ssed 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 l 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 ES hex = 232 decimal originate space 

If desired, frequencies may be halved by using 00110011 
in the shifr register, and divided by four by using 00001111. 

Depending on the equipment used, a certain amount of 
inaccuracy can be tolerated. I found no equipmen t that 
would give errors in the following ranges: 

69 to 71 instead of 6E BS to D3 instead of C3 
76 to SO instead of 79 DA to FS instead of E8 

B. The timing loop as given by the present machine code yields 

Bit time = 12S4 XR + YR - 1257 

clock cycles between successive loads of 6522 T2 low, 
give or take one cycle due to the dilTerence 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), 
l2S4 

YR = Bit time + 1257 - l2S4 XR 

For baud rate one data bit time XR YR SB 
110 909 1 us . OS OF ( = 15) 16 ( =22) 
300 3333 us . 03 93 ( = 147) 07 

4% error seems to be tolerable. For liO baud , we can 
range from XR, YR = 07 ,CO to OS,60; for 300 baud we can 
range from 03,70 to 03, BS. 

1 GOTO 1000 
2 LIST 99 
3 S$:"8.03 014: 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 FORMAT FROM , 


,85-86: 56 CRLF FROM 87-88 

7 P:LEN(P$) :IF P THEN FOR P0:1 TOP: 

,p:ASC(MID$(P$,PD,l)) :GOSUBB: 
,NEXT P0:RETURN 

8 POKE 1023 , P:SYS (M0) : RETURN:REM POKE, 
,1023,0:SYS(MO) : RETURN:REM FILL, 
,NULLS 

10 GOSUB 70:GOSUB 3:PRINT S$:INPUT , 
,"LIST_~H";AS:GOSUB 58:GOSUB 60: 
,GOSUB 68 

11 PY:PV-5:GOSUB4l :GOSUB3:GOSUB71: 
,GOSUB39:S$:"LIST "+A$:GOSUB71: 
,GOSUB39 

12 A$:" "+A$+" ":A:0 : B:0 : F:l:FOR J:2 TO, 
,LEN(A$) 

13 IF ASC(MID$(A$,J)):45 THEN A:VAL(LEFT 
,$(A$,J-l)) :B:VAL(MID$(A$,J+l)) : F:0 

14 NEXT:IP P THEN A:VAL(A$):B:A 
15 B:B-63999*(B:0) :K:l025:K$:"GOT02l"+CH 

,R$(13) 
16 N:PNK(K+2) :K:FNK(K) : IF (K:O)OR(N>B) , 

,GOTO 80 
17 IP N<A GOTO 16 

TRAP 
65 For PET, APPLE, SYM, OSI, etc. 

Any 1 mhz 65021 

Prevents from "hanging up" via execution 

of unimplemented 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 posta_g_e, $10.00 foreign)

$11t.so u.n.-£il JW\t. 1s

Eastern House Software 
3239 Linda Dr. Winston-Salem, N. C. 27106 

18 GOSUB 40:S$=RIGHT$(" "+STRS(N) , 5): 
,poR J:l TO 5 

19 POKE PNK(l025)+4+J , ASC(MID$(S$ ,J)): 
,NEXT:PRINT"fi " 

20 FOR J:l TO LEN(K$):POKE 526+J, 
,ASC(MID$(K$,J)) :NEXT:POKE 525, 
,LEN(K$) :GOTO 2 

21 Y:32848+LEN(STR$(N)) :Z:32647+40*(PEEK 
,(245)-(PNK(K)=0)) 

22 IP PEEK(Z)=32 TllEN Z=Z-l:GOTO 22 
23 REM FOR JcY TO Z:Q:PEEK (J}:GOSUB 32: 

,s$:S$+A$:NEXT:GOSUB 7l:GOTO 16 
24 P:l:C=0:POR J:Y TO Z:Q:PEEK(J): 

,p:(F+(Q:34))ANDl:C:C-(P*Q:58) : NEXT 
25 IF PY+C>PV-PB THEN GOSUB 41 
26 F:l:POR J:Y TO Z:Q=PEEK(J) : F:(f'+(Q:34

,) ) ANDl 
27 IF Q*P:58 THEN GOSUB 45 :GOSUB 46: 

,GOSUB 39:S$=" :":GOTO 30 
28 GOSUB 32:IF PL+LEN(S$)+LEN(A$) ): , 

,pH-PR THEN GOSUB 45:GOSUB 46: 
,GOSUB 39:5$:" 

29 S$:S$+AS 
30 NEXT J:GOSUB 45:GOSUB 46:GOSUB 39: 

,GOSUB 39:GOSUB 40:GOTO 16 
32 A$:"":1P Q>l27 THEN AS=CHR$(114): 

~0:0-120 
33 IP Q>63 THEN A$•A$+CHR$(115):Q:Q-64 
34 A$:A$+CHR$(Q-64*(Q<32)) :RETURN 
39 P$:R$:GOSUB 7:PX:l:PY:PY+l :RETURN 
40 IP PY <PV- PB THEN RETURN 
41 GOSUB 42:GOSUB 43:GOTO 44 
42 FOR PY:PY-PV TO l:P$:R$:GOSUB 7:NEXT: 

,px=l: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:NEXT: 

,pX:l:RETURN 
45 IP PX <PL THEN FOR PX:PX TO PL:P:32 : 

,GOSUB 8:NEXT:RETURN 
46 PQ:PH-PR-PX:IP LEN(S$) ( : PQ THEN, 

,px: PX+LEN(S$) :P$:S$:GOTO 7 
47 IP PQ:0 THEN GOSUB 39:GOSUB 45: 

,GOTO 46 
48 P:PQ:POR Jl:l TO PQ:IP 32:ASC(MID$(SS 

,,Jl)) THEN P:Jl 
4.9 	 Sl$:MID$(S$ , P+l) :SS=LEPTS(S$,P): 

,GOSUB 46:GOSUB 39:S$:Sl$ :GOSUB 45: 
,GOTO 46 

http:S$:"8.03


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

50 POKE59467, 16:POKE59464,ll0:POKE59466, 
.,a5:RETURN:REM 59464-195=0RG; 
.,110=ANS 

52 PRINT "tttW~ .lll:AllY, Ii.IT .l'.li.E RETURN ., 
-,~" 

53 INPUT "lf f CHECK! D.EY.l..CE REAPY ~~~· 
.,;A$ : PRINT "ttOR":RETURN 


54 S$="" : J=0:P=0:PS="" : Q=D:Q$="":A=0 

55 PX=0:PY=l:PH=79:PV=66:PL=l2:PR= 3: 


.,PT=6:PB=6 : REM FOR COMPACT LIST 
56 R$= CHR$ (0) :FOR J=l TO 4:R$=R$+R$: 

.,NEXT:R$=CHR$(13)+R$:RETURN:REM IBM 
58 IF ASC(A$)=160 THEN A$=MID$(A$+" " 

.,2) :GOTO 58 

59 RETURN 

60 DEFFND(X)=X- 48+7* (X>64 ) 

61 DEFFNK(X)=256*PEEK(X+l )+PEEK(X) 

62 MA=826 :M0=MA:C$="780EFF0338B014A2": 


.,GOSUB99 
63 REM: C$="08A00FA9E89002A9C38D48E888D0F 


.,QCAD0FA186EFF03D0E79004A216": 


.,REM 0Rll0 

64 REM :C$="08A00FA9799002A96E8D48E888D0F 


.,nCAD0FA186EFF03D0E79004A216 " : 


.,REM AN110 

65 REM:C$="03A093A9E89002A9C38D48E888D0F 


.,QCAD0FA186EFF03D0E79004A207" : 


.,REM OR300 

66 C$="03A093A9799002A96 E8D48E888D0FDCAD 

.,0FA186EFF03D0E79004A207" : REM AN300 
67 GOSUB99: C$="00E95860" :GOSUB99 : RETURN 
68 FOR J=l TO 8000:NEXT J:RETURN 
70 GOSUB 50:POKE 59468 , l4:GOSUB 52: 

.,GOTO 54 
71 GOSUB 45:GOSUB 46:GOSUB 39:GOTO 40 
80 GOSUB 4l:P=7:GOSUB S:GOSUB 68 : 

.,POKE 59467 , 0 : POKE 59468 , 12 : STOP 
85 REM 55 PX=0:PY=l : PH=79:PV=66:PL=l2: 

.,pR=4 l :PT=8:PB=8:REM FOR COMMENTED ., 

.,LIST 
86 REM 55 PX=0:PY=l : PH=79 : PV=66:PL=l2: 

.,PR= 3 : PT=6 : PB=6:REM FOR COMPACT ., 

.,LIST 
87 REM 56 R$=CHR$(C) : R$=CH R$(13) +CHR$(10 

.,)+R$+R$+R$+R$: RETURN:REM DEC CRLF 
88 REM 56 R$=CH R$(0) :FOR J= l TO 4 : 

.,R$=R$+R$:NEXT:R$=CHR$(13) +R$: 

.,RETURN:REM IBM 
98 A=0:FOR J=l TO LEN (Q$ ) :A=l6 *A+FND( ASC 

.,(MID$(Q$ , J) ) ) : NEXT: RETURN 
99 FOR I =l TO LEN (C$) STEP 2: Q$=MI D$ (C$ 1

.,I,2) :GOSUB 98: POKE f!A,A: MA=MA+l: 

.,NEXT ! : RETURN 

WHAT DO 

THEY SAY? 


What do the reviewers say about 

SWORDQUESTand DEA TH PLANET? 


SWORDQUEST forthe PET 
' 
1Fa1 rhose who \VBnl the 111ry Oest " 

- R~rc:.illonal Con1pullng 

"Tflt! only fan ta$y 11mut1111on I nave $.tttln wurrg1sp111cs at1d 11nimation. •· 
- Pet Gazeuo 

"'Challenging and E~c1tlng" 

- Kllooaud Microcom;>utlng 

' 'The SWORDOUESr 'ever is onceagaJns1 irs-pealf . ·• 
- A Zamora; Editor, Recrcallonal Comoullng 

You 5eeh !tie /ewe15 .and holy sword In the 1omD ol a tong-<Seaa w1zara 

SWOAOOUEST cas5olloanCJ lnSUlJC tlol\ bOOklO I • S.12.9& 


ESCAPE from the DEATH PLANET (with SOUND) for the PET 
..Erciting Game 

- Popular Mechanics 

' 'Fantasy Games So'1wsre fla:; dofltt it ag11n ~ an ef(c111n9 acllon g1me Wftft good 
graphics. sound ell~cts ana teal '1mt 01ogu1mmlng Graph/cs Include 1n1ma1ed 
llJSOI 1're andexplOSIOfl! .. 

- Kiiobaud M1crocompullng 

Killer Rob0t5 and lmpeilal S'1ormtroope1s search lor you. Laser pi.stol combat ms1de a 
glant space s1allon. 
DEATH PLANET casse11eandlnsuuc1ionbooklet .• . _ St2.95 

Programs wlll run on an~ Sf< or la.rgor PET Each cassoue has bolh OLO ROM and NEW 
ROM veralons 

lllnntn.s 11 ~nme.s ~nftwnre -.." , 
PO Bo~ 1683 

Macir~on W1sconsm !W101 

Computer House Div . 
Announces 

Programing Tools 

For the Commodore/ Disk 


11 SOF-BKUP11 $40.00
-

Faster & Error Free Disk Copy 

"FET/RECOVER 11 $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 BK, 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'J . . . .. . . . . 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 #80-C2. 

COMPUTER HOUSE DIV. 
1407 Clinton Road 

Jackson, Michigan 49202 
Phone: (517) 782-2132 
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Roy BusdieckerRelocate PET Monitor Micro Software Systems 
P.O. Box 1442Almost Anywhere Woodbridge, VA 22193 

The Monitor program provided on tape to owners 
of PETs with the old ROMs occupies locations (in 
hex) $0400 to $076B, 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 it 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 Bk PET, 
you would want to locate it from 7k up. If a 4k PET 
had an Bk memory extension attached, giving a total 
of 12k, the Monitor should be located at the 11k 
point. Other combinations of PETs and external 
memories would lead us to want Monitors located 
at 15k, 19k, 23k, 27k and 3lk. 

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: 
J. 	LOAD the Monitor (Print STATUS; PEEK 

(630) to insure that the LOAD was good ... 

PET should print 0 0) . Rewind the tape. 
2. 	Type SYS62B94, 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. 

635 636 637 638 

lo byte hi byte lo 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 63B,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 
$076A ($ indicates a hex value), as shown 
in Figure 1 . The other copy is in locations 
SOCOO to $0C6A (see Figure 2 for the first 
12B locations). The second copy, of course, 
will not work because its addresses point to 

the wrong locations . 
4. 	In order to make the $0COO-OC6A copy 

of the Monitor usable, you must alter 
(patch) the contents of B4 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 S0400
$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 OClO . Line 0500 corresponds to 
ODlO, 0600 to OE001 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 OCOO OC7F 
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 ,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. 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 ($1COO). 

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 MULTI PLE RELOCATOR 

2~3 REM COF"r'RIGHT t~ rJ l,J 1979 B'r' 

'30 REM RO'r' I:U:3D I ECKER 

40 REM MICRO SOFTWARE SYSTEMS 

50 REM P. 0 . BO::<. 14 42 

6f1 REM WOODBRIDGE , VA 22 193 

70 REM ALL RIGHT:3 RE:::ER'.,'ED 

:::0 : 
90 )<=6 

1~30 K= 1~324 · M1 =3072 · M2=7168 K4=4* < 

11 ti FOR I =0T0875 

120 Cl=PEE ' Ml+I >=C2=PEEKC M2+! ) 

1'30 MM=0 : IFC10 C2THEMMM=l : t~C=MC+l 


140 FORJ=0TOX PO EM2+I+J•K4 . C l+MM+ ( J + 1 ) ~16 : NEXTJ , I 

150 PRitH"THERE l·IERE"HC" CHAt~GES. " 


In line 90 , X = 6 sets the program for 32k memory. 

For each 4k less than 32k in your mach ine, 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 corre ponding 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 SA VE 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 SA VE 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 ocoo 0f6B 3087 12 

7k !COO 1F6B 7183 28 


1lk 2COO 2F6B 11 279 44 

15K 3COO 3F6B 15375 60 

19k 4COO +F6B 19471 76 

23k scoo 5F6B 23567 92 

27k 6COO 6F6B 27663 108 

31k 7COO 7F6B 31759 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. 

0 1 21 4 5,;~ 

0400 00 0D 04 0A 00 ~E 2S 31 0480 FD F5 A<· O~ DD 02 @ DO 

0408 30 33 39 29 00 M 00 A9 04S8 (fF AS 20 85 0E 86 20 ED 

0410 27 SD ..ll_ 02 A9 W:l) SD IC 0490 OR ~ 4f BD 12 ~ 48 60 

0418 02 A9 ~ 85 7D A9 -& ~~ 0498 CA 10 E9 A9 3F 20 02 FF 

0420 7~ A? 43 S5 21 D0 12 A9 04AO 4C 57 [[j) 3$ A5 13 E5 11 

0428 42 SS 2 1 OS 4A 68 85 I E 04AS 65 08 A~ 14 ES 12 AS 05 

0430 68 85 lD 68 95 I C 63 SS 0480 OB 60 AS 11 85 19 AS 12 

0439 1& 66 69 FF S5 19 68 6? 0488 85 I A 6 85 2 1 AO Ou 20 

0440 FF 85 IA BA 8~ IF 5$ 20 
 04co 3A I B 1 11 ~o 13 ~ 20 

0448 ££.Ifill A6 2 1 A9 2A 20 22 04C8 F7 04 Ct 21 DO Fl 60 20 

0450 Wfil fi 9 52 8'5 0D DO 2B Ff~> 04DO SE l6 90 OU 112 00 8 1 11 

0458 00 ~ CA 85 OD 85 0A 20 0 4Di3 CI 11 F @5 68 6:3 4C :?B 

0460 F2 ~ A9 2E 20 D2 FF A6 04EO(1ffi 20 F7 liITJ C6 2 1 60 A9 

046S 20 EO 02 FO 04 E0 03 DO 04E8 IB 85 l l A9 0•3 $5 12 A9 

04 i"O 06 ~ 3A fill 20 37 [%) 20 04FO 05 60 f19 0D 4C DZ FF E6 

04 78 90 lQiJ C9 2E FO F9 CS! 20 IJ4F8 11 DO 0 . E6 12 D>l 02 E6 


Fi1urc la . Monitor in original location , 
thowiag bytct to be changed (part I) 



117 MAY I JUNE. 1980 ISSUE 4. COMPUTE. 

u l 2 3 4 ~ 6 7 
o,;oo 9A 4( SB C3 A2 0 1 uo 02 
0608 A2 09 BS 10 4B B5 11 20 
06 10 4fl 4A 4H 4H 13 (%)@ii 4$ 
0618 <:O 2B 06 AA 63 29 OF ?O 
0620 2B ~ 48 311 2iJ D2 FF bS 
0628 4C 02 FF 18 69 06 6:? Fil 
0630 90 02 69 06 69 311 60 2') 
0€ 38 3A ~ A9 2Q 4C D2 FF A.2 
0640 02 B5 10 48 B5 12 95 10 
1)648 68 ~ 1~ CA I10 F3 60 20 
0650 X&il ~o 02 ss 12 20 5E 
0658 l&fil 90 02 SS 1 l 60 A9 00 
066e 85 OF 20 90 o,; C9 2'J !JO 
0668 09 20 90 06 9 :w DO OE 
06;0 l 8 613 20 85 06 OA OA 1)R 
00f8 .QB... 85 0F 20 90 06 2G 85 
0620 l.Q.€.1 OS OF 88 60 C.9 3A O ~ 
068e 29 OF 28 90 OZ 6? 08 6Q 
(1;;9~ 20 CF FF C 9 OD DO FS 6& 
os93 ,;a 4c s;-~ 4c 9B nm 20 
06AO 90 ~ A!' 00 85 EE 85 FA 
06AS A9 23 85 F9 20 5E @ 29 
06BO OF 85 F l 20 90 (m A;: 00 
06B8 20 CF FF C9 ;2C FO 55 C9 
06CO 0D Fe 0B E0 10 FO F 1 95 
06C8 23 E6 EE E8 D0 EA A'S 20 
06DO C9 06 D0 CS A2 00 SE OB 
06DS 02 A5 Fl Dtl 03 4C 9B ro:i 
06EO C9 03 BO F9 20 6? F6 ~ 
06ES 3B FS 20 FF F3 AS EE FO 
06FO ~ 20 95 F4 Dt1 08 4C ?B 
06F8~ 20 AE F5 FO FS 20 4D 

Figutt lb. Monitor in original 
location, 1howiog bycc1 to be 
changed (part 2) 

01 0« 4 5 · 
0F!O ES 4C s7@ zo 4F(@Ft5 

lF lO Eg 42 5~ @] .;-ci 4~~A; 
(ll~ 345C.;"' 

.iF10 .?4 24 24 24 24 24 .24 ~4 
0 I 2 3 4 5 6 ~ 

JFl0 24 24 24 24 24 24 24 24 
0 1 2 3 4 5 0 ~ 

4F1 '3 24 2 4 24 24 2 4 24 ~4 24 

0 1 2 3 4 5 ~ ~ 
SF"lO 24 2 4 24 24 24 24 24 24 
Figure 4. Content• of 1dcctcd 
location• before Monitor Multiple 
Re.locator program ia run . 

Figure le. Monitor in original 
loca1ion,1howing bytc-1 to be 
changed (part 3) 

0 J 2 ~ 4 
OFl O ES -ic 57 @ 20 

0 1 2 • 4 
! F lO E5 4C 57 @ 213 

0 I 2 3 4 
2F 10 E'5 4C 57 @~<;; 

0 1 2 _:.t J 

5 ~ ~ 
.; F @ Rs 

5 6 ' 
4F@ Ft5 

5 - 7 
4F@ As 
5~ 7 

JF!O E5 4C 57@20 4F® A5 

0 1 2 .-1... 4 5~ 7 
4F 10 E5 4( 57 ~ 20 4F !iS] FtS 

0 I 2 ~ 4 5 ~ ~ 
SF !O ES 4C 5; @ 211 4F@ AS 
Figure .S. Content• of 1dcctcd 
location• a fter Monitor Multiple 
Rclocator bu been run. 

012345t;; 
0;"00 F6 20 22 F4 <O Sft FS 20 
C1T08 13 F9 AD OC l'2 29 10 DO 
OT!O ES 4( 5;- 1@ 20 4F@As 
07 18 11 8 5 F7 AS 12 S5 FS 21) 
0<20 CF FF C!°' ;Ci) FO F9 C9 OD 
0728 FO 84 C9 2C F0 03 4C 9C 
0730@§) 20 4F~ AS 11 85 ES 
OT38 A'S 12 85 E6 RS 20 C9 06 
0740 FO .2z.. A2 00 20 Bl F6 4C 
0748 57 Wil OD ~o 20 20 20 20 
075(1 20 ~ O 20 20 20 -::o .20 ' C1 
0758 31 ;;o 20 32 2e 2o 3 3 2o 
0760 20 ~4 20 20 35 20 213 36 
0768 20 20 B7 24 24 24 24 24 

Figure t d. Monitor in original 
location , •bowing byte• to be 
changed (part 4) 

'-' 1-.·• ~o; T 
QCOO 00 (1!1 1)4 M 00 '.?E 28 31 
€!CO S 30 33 39 2~ C'O ..Q2. 00 A9 
•31: 10 2;- oD IF 02 h9 lQ:!l Sfl I C 
OC! .3 O? A9 CQZl 85 TD R? 6B 85 
1JC2(J TC rl9 43 85 ;: 1 DO 12 A9 
GC28 42 ~ 21 DS 4A 66 B5 1E 
•K30 68 85 10 68 S5 I C ,;.;; SS 
(( 38 lB 68 6? FF S'S 19 c8 69 
OC 40 FF 8 " I A BA 86 IF 58 20 
•X.48 F2 04 Ati 21 ,;~~ 2~ ;:e ;:2 
1'](50 06 R~ 52 85 CiD DO -':!; A9 
01:5s Oll .£§._ CR SS OD 85 (IA 20 
l)C6U F2 U!:!J H9 ZE .C.0 V2 FF Rf. 
•jC68 20 Eu 02 FO 04 EO 1:!3 DO 
<!ICTO u6 20 3A {Qfil ~O 37 @ 20 
(JC7S :•o [Qfil C9 2E FO F9 c·~ ~i) 
ecso F0 "5 A2 07 DD t'Z ~DO 
1)(88 OF _f!2_ 20 ;::5 OE it' . .:o BD 
(!(90 OA~4S llD 12 05 48 60 
·X9S CA 10iA9 3F I! 11.C FF 
<:'CAO 4C 57 04 38 AS 13 ES 11 
tlr.R?. 85 OB A 14 E'S 12 ttS 05 
vCEO OB OJ) A5 11 85 19 AS 12 
·:.CBB 8!:> ,. ciO S'S 2 1 AO @; ?O 
tJCt{1 3A )~ B l 11 ~0 13 06 20 
~CCC: F;" 04 (6 ~1 DO F' l 6 20 
0COO 5E % ~O C•D fl2 00 &1 11 
OCD:i Cl l F0 05 68 68 4C ;<B 
OCEfl @I) ;'.:0 F~ Gm C6 2 1 oO A9 
OCE3 l1J 8 5 11 A~ 00 85 12 A? 
(•CFO 05 60 A9 OD JC o.; FF E6 
OCF8 11 LJO 06 E6 1-"' [11) C•2 E6 
Figure 2. Copy of original monitor , 
moved to location1 SOCOO - SOF68 

i) 1 2 3 .J 5 b :'" 
OC00 00 OD 04 OR 00 ?E 28 3 l 
OCOB 30 ?.'3 Y:I 29 QO Ji2. Ou 119 
OClO 27 8 D l B 02 A9~SD I C 
one. €12 A9 UifJ SS ~D Ft9 6& 85 
OC-20 TC A9 43 85 21 00 12 Ft9 
OC28 42 85 21 D8 411 08 85 l E 
OC'.l [t 68 8 '5 ID 68 85 I C 68 85 
OC3S l B 68 69 FF S5 19 613 69 
0C40 ~F·5 IA BA 86 IF 58 20 
OC48 OC A6 2 1 A£' 2A 20 22 
OC50 0E R9 52 85 OD DO Zit R9 
0C56 00 ~ CA SS OD 85 OR 20 
OC60 F2 ~ A9 2E 20 02 FF A6 
OC68 20 E0 02 FO 04 EO 03 DO 
0C70 136 ~ 3A Wfil .o 37 ~ 20 
OC78 90@ C5! 2E Fa F9 ~ 21) 
0C80 FO F5 R2 07 DD 02 lfilll DO 
OCSS 0F &20 SS QE~ 20 BD 
OC?O 0A~48 BD 12 OD 48 60 
OC98 CA 10iR9 3F D2 FF 
OC AO 4C SC OC 38 r15 l 3 E5 11 
OCA8 SS OB 14 E'S 12 AS 05 
OCBO OB 60 A'S 11 d'5 1? A'; 12 
0C B8 85 ' ' 60 BS 21 AO Ji2. 20 
OCCO 3A OE Bl 11 20 l :l ~ 20 
OCC8 F7 0C C6 ? 1 DO Fl 60 20 
0CDO '5E OE 90 0D A.? 00 81 l 1 

OGD8 ~ FO t' 68 68 4 ( 98· 

0CEO OC 20 F7 OC C6 2 1 60 A? 
0CES · BS 11 00 85 12 A9 
OCF0 05 60 A? 00 4C 02 FF E6 
0CFB 11 D0 06 E6 12 00 02 E6 

Figure 3 . Monitor in SOCOO • IOF68, 
artcr corrcctioaa have bun made . 

RDDRE5SES WHI CH MUST BE MODIFIED 

(1( 15 OC I R OC49 OC50 OC'6 l 0>:73 0C7o o~ 0C86 OC91 OC95 OCR2 OCC I 0CC6 0CC9 OCDI 
OC EO 0CE3 ODOR OD0B 0D0C 0D0D 0D0E OD0F ODIO ODii 0D33 0036 0D39 0113E 0D49 0D50 
OD53 OD56 ODS9 ODSC 0D61 fJD64 OD69 OD6C OD6F 0Di'4 OD79 0D92 0D97 !iD9E ODAl ODR4 
0DFt9 ODAE ODB l ODB4 0DB7 0DBC 0DEF ODC4 ODC7 ODDO 0DD3 ODES ODEA 0Ell 0E1A 0E21 
'3D9 0E51 0ESS OE64 OE6B 0E74 OE7D OE80 0E9B 0E9E 0EAI OEAE 0Ell5 0EDF 0EFS Of! 3 
OFlo OF30 OF33 OF49 

THEPE ARE A TOTAL OF 84 ADDRES5ES TO CHAllGE 
Figure 6. Addrc11c1 of individual by tea which 
mu1t be altered to correct tint copy of 
Mooitor in SOCOO - SOF68. 

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?- UNCRASHERN is for all PET/ CBM 
computers that use the " NEW" Version 2 ROMs. {Older 
model PETs should use the ITS NEW-CURSORN.) 

DOES IT WORK? - You betl!I 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
t ions using only a Phill ips screwdriver ensure installation 
in minutes. No soldering or modificaitons to the computer. 

OPERATION - Just follow the simple steps-push the 
buttons and reset the stack pointer-and PRESTO . .. 
recovery I 

And all this happens without powering the PET/CBM down and up. 

WHY UNCRASHERN? - No first class computer such as 
the PET/ CBM should be without this capability. Whether 
your fancy be programming, business, education , or hobby, 
hobby, UNCRASH ER ~ saves you time by uncrashing your 
slip-ups . 

AVAILABILITY - Now in better computer stores, or order 
direct from ITS , made by the people who brought you 
NEW-CURSORN. 

INTERNATIONAL TECHNICAL SYSTEMS INC. 
P.O. BOX 264 WOODBRIDGE, VIRGINIA 22194 


CUSTOMER SERVICES 
RICHMOND, VIRGINIA (804) 262·9709 


VIS( - $14.95 - • 


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. 

VISA AND M/C ACCEPTED·S(HO ACCOUJ!IT NUMBER , [XPUtATION OAT[ ANO 51GN D"DE:lt . 
ADO Sl PER OROU FOR SNIPPING a HAHO&.ING-'DREIGN ORDERS •DO 10% FOA AUii l'OSTAG[ , 

CONNECTICUT microCOMPUTER, Inc. 
150 POCONO ROAD 

BROOKFIELD, CONNECTICUT 06804 
TEL: (203} 775-9659 TWX: 710·456-0052 
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CAUTION! 

USE OF SOJ(l1PAC-l 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-lF" "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" ''OTHELL0/2''

18 Pages Text & PGM Listings! "LOANS 1 & 2" ''STRATEGY''
First Class Delivery From Stock! ''ELECTRICITY'' ''BOUNCE''

10 Day Money Back Return Privilege! "SAVINGS" ''TANK''
All Our Best Selling Software! 

Complete Ii tings 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. L!!j 


EDWARDSBURG MI 49112 

IMMEDIATE REFUND minus Shipping upon receipt of package within 18 days of ship
ment. Enclose reason for return in package. Dealer Jnquirie Invited. 
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~ Box516PET PROGRAMS ON T Montgomeryv1lle. PA 18936 

FORCES - Everett Lumpkin -- Calcu late resultant of vector 
forcesEXCHANGE 

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 $1 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 
wi th 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 - Mau Ganis -- guide your spaceship to the 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 I 
through 12. 

OPTI-STICKS - combines optical illusions and graphics 
demo of st icks rolling down hill - nice demo. 

TRACE-OLD ROM - Breit Butler -- self· relocating version 
TRACE-NEW ROM - Breu 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 . 

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 lo 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 z'.s generally 
much more polished and documented than what 
you'll receive from us. Robert Lock 

FORMAT - Elizabeth Deal -- PRINT U ING subroutines 
w/round ing 

HISTORY QU IZ - Dave Ray -- Simple CA I program 
HO RIZON COORD - R . Grokett Jr. -- Calcula te altitudes/ 

azimuths or celestial objects 
I DEX BOTH - R . Wagner & Wilrnx - lmkx program 

modified fur all roms 
LAYOUT TECHN!QUE - Jill Johnson -- CA I teaches year· 

book design 
NER ES - Ralph Bressler -- Game of guessin g random time 

imcrvals 
EWMON I:NSTR-OLD - fo r 2.0ROMs Instructions for 

newmun program 

PA1TER NS - R. Crockett -- Screen ll ashes & b2 beeps 

PARTS OF SPEECH - Lau rie Birtalan -- for 2.0 RO Is 


CAI grammar quiz-WAIT sta tement used 
ACCOUNTING CAI - Janice Klages -- Simple quiz/tutor 
BASEHALL TR IVIA - Amy Drusch ·I -- Simple team nam ·

c i1 y matching CAI 
BIOCOM PAT - Joe Cannata -- T ests bi)orhythm compa1ibili1 y 
BLACK IV - Andy F inkel -- Upda ted blackjack-Vegas rules 

Uses up to 4 decks 
CASCADE - Ralph Bressler -- Nice graphic bead dropping demo. 
CIRCLE - Solves Josephus circle problems 
COM PUTER HISTORY - Dave Ray -- CAI quiz on the 

history of computers 
DIAMOND LANE - Bren t Weaver -- Great video game-don' t 

hit t:he maniac . 
DIGIT SPAN - Ralph Bressler - Number sequence memory test. 
FLASH - Ralph Bressler -- High-speed word memory test 
I DEX - Da\'id Wilcox -- for 2.0 ROMs Tape program 

high-speed indexing program 
PARTS OF SPEECH - Laurie Birtalan - CAI grammar 

quic 
PCKBK - \ anderpool -- Very simple checkbook balancing 

program 
READI NG TEST - Mariann McElwain -- CAI test of your 

comprehension 
RETURN - Andy Finkel -- Keyboard dexterity reduced to 

sim plest level. 
SCREENPRI T PR40 - J ohn Lemkclde -- Screendump for 

SWTPC PR40 printer 
SEA QUIZ - J ack ie Bober -- CA I teaches you about the sea 
SUPER MASTERMIND - David C. Swaim II -- New improved 

version of logic game 
SUPERMON REL. - Wonziak, Ba um , Butterfield -- 3.0 

ROMs Relocatable advanced machine language monitor 
SUPERMON INSTR 'S - Wozniak , Hau m, But te rfield -- f'ur 

3.0 ROMs How lo run supcrmon 
TRACE-NEW - for 3.0 ROMs Tra1:e routine for new ROMs 
UN IV. ROM TEST - Jim Butterfiel d -- Tests ou1 the PET's 

ROM chips 
VOCA BU LARY - Everett Lu mpkin -- Hav· tli' PET teach 

you Latin words 
INTELLE .TVS - General knuwlcdgc college level quiz 
l'vlP MATH - Does mu ltiplt: precision a rithmet ic operations 

up to approx imately 40 digits or more. Uses machine 
language 

FN MACHI E - Numbe r entcr·s J'un ctiun mach ine. le\'ers turn , 
lights llash. a new number appears . 1 e.~t ti m1: ent ·r 
n 'w number and pn.:dir1 wha1 will app ·ar by cletnmining 
mathama1 ical fu nc1ion 

PIZZA-GRADE 3 - modified by Elizabeth Dea l -- Well 
\\' ri1tt:n quiz program fo r· prc-schoolt:rs. Must give 
dircl·tiun U\'Cr cb radio lo pizza 1ruC'k 



120 COMPUTE. MAV I JUNE. 1980 ISSUE 4. 

Capule 
Wherein we 
acknowledge recent 
goofs . .. 
This page brought to you by Robert Lock. 
Editor/Pub lisher and our (sometimes hostile) 
but a lways 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 POKE J ,BL:J = J + 1 

should read 

780 POKEJ ,Bl:J =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. © 


PET Word Processor 
BK 

and 


16/32K 

PET 


versions 

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 li nes, 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 
edit ing, keyboard entry during printing for letter 
salutations justification, multiple print ing, 
pagination , tabbing, paragraphing, and more. 

A thirty page Instruction manual is included. 
The CmC Word Processor Program for the BK PET 

is $29.50. The 16/32K version is $39.50. 
Order direct or contact your local computer store. 

VISA AHO M/C A.CCCPTE:O • SEHD ACCOUNT NUMBER, EXPlftATION DATE -.HD SIGN OAOCA . 

ADD t l P£11t o.. ou• '°" SH IPP'INQ 6 HANDLING - FOREIGN OROEflS ADO 10•1. FOA AI A POSTAO(. 


CONNECTICUT microCOMPUTER, Inc. 
150 POCONO ROAD 


BROOKFIELD, CONNECTICUT 06804 

TEL· (203) 775 ·9659 TWX: 710·456·0052 


Program Listings for COMPUTE 
Cursor control characters will appear in source listings 
as shown below: 

h=HOME , fi=CLEAR SCREEN 

v=DOWN CURSOR , i=UP CURSOR 

~=RIGHT CURSOR, ~=LEFT CURSOR 

~=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 ''-,'' 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 . © 

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 t hru 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 #-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 locat ions, Relocat
ing Loader, plus more. 

Manual, Diskette, U.S. postage - Sl69.95 
(Requires completion of License Agreement 

Write for details) 

Eastern House Software 
3239 Linda Drive Winston-Salem, N. C. 27106 
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0 Please enter my l year (6 issue) subscription to COMPUTE. 
0 Please enter my l year (6 issue) subscription to compute II. 
My computer Is: PET __ APPLE __ ATARI __ OSI _ _ SYM __ KIM _ 

AIM __Other __ (Speclty) --------------

Check One: 

__ $9.00 (U.S. Mail Order Subscription) 

__ $12.00 U.S. (Canadian Subscription) 


0 I want Both! 
__ $15.00 (U.S. Mail Order Subscription) 
__ $18.00 U.S. (Canadian Subscription) 

My Name. Address: 

Charge my Visa _____ MC _____ 

Number Expires __/ __/ __ 

COMPUTE and camoute II are publieat10ns or Smon Sysiem Services. Inc. 900·902 Sprn'IQ Garden St , 
Greensboro. NC 27403 919-272-4867 

The Editor's Feedback: 
My computer is __ PETICBM __ ATARI __ APPLE _ OTHER 

My application is (check all that apply): 

__ Home/Personal __ Business __ Educational 

__ Industrial _ _ Other 

Comments: 

New Product - Z-80 Softcard --------------

Others? 

Content: 

Best Article This Issue (page #, title) 


I'd like to see more 
articles in COMPUTE. 
I'd like to see fewer 
articles in COMPUTE. 

Other suggestions: 


COMPUTE'S BOOK CORNER 

Best of The PET Gazette My Name, Address: 

Sl0.00 
Collected PET User Notes 

Volume 1, Issues 2 - 7 
$9.00 

Volume 2, Issue 1 Charge my Visa MC ___ 

$1.50 Num~r --------

Expires __/__/AH 7 issues Sl0.00 __ 

Back issues, when available, $2.00 each. 
Issue 1, not presently available. 

Add $2.00 shipping & handling 
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Dear MICRO-ED: 
I would like further information on 
your educational programs 
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MICRO-ED, INC. 
P.O. Box 241 56 

Minneapolis, MN 55424 
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The Great 

American Solution 


Machine. 

More than so,ooo 
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. , ;t 

. ,,;( ~ 

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 ra ise 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 roll-free. Ask for operator 973: 

800-824-7888 

(In Calif., 800-852-7777) 

(In Alaska and Hawaii, 800-824-7919) 


( w:: commodore 
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