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Professional Business Software

For The Commodore 32K Microcomputer System
With 2040 Dual Drive Disk & 2022 Tractor Feed Printer

contnaL Leocen
STLECTION MEr

General Ledger

e Holds Up To 300 Accounts.

e Accepts Up To 3000
Transactions Per Month.

e Cash Disbursements Journal,
Cash Receipts Journal, and
Petty Cash Journal for
simplified data entry.

e Maintains Account Balances
For Present Month, Present
Quarter, Present Year, Three
Previous Quarters, And
Previous Year.

e Complete Financial Reports
Including Trial Balance,
Balance Sheet, Profit & Loss
Statement, Cash Receipts
Joumnal, Cash Disbursements
Joumnal, Petty Cash Journai
and more.

e Accepts Postings From
External Sources Such As
Accounts Payable, Accounts
Receivable, Payroll,

ElC. ..o, $295.00

ACCOUrTE PAYABLE
TELECTION PaL L

Accounts Payable

e [nteractive Data Entry With
Verified Input And Complete
Operator Prompting.

e Automatic Application Of
Credit And Debit Memos.

e Maintains Complete Purchase
Records For Up To 200
Vendors.

e |nvoice File Accepts Up To
400 Invoices.

e Random Access File
Organization Allows Fast
Individual Record Updating.

o Multiple Reports Provide A
Complete Audit Trail.

e Check Printing With Fuil
Invoice Detail.

e Full Invoice Aging.

e Automatic Posting To
General Ledger . ...$195.00
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Accounts Receivable

e Maintains Invoice File For Up
To 300 invoices.

e Accomodates Full Or Partial
Invoice Payments.

e Customer File Maintains
Purchase Information For Up
To 1000 Customers.

e Allows For Automatic
Progress Billing.

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

e Prints Individualized
Customer Statements.

e |nteractive Data Entry With
FullOperator Prompting.

e Complete Data Input
Verification And Formating.

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

159832980282

Payroll

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

e Payroll Check Printing With
Fult Deduction And Pay Detail.

e Sixteen Different Reports
Including W2 And 941.

® |nteractive Data Entry With
Easy Correction Of Entry
Errors.

e Automatic Data Verification.

» Complete Job Costing Option
With Cumulative Totals And
Overhead Caiculations.

e Random Access File
Organization For Fast
Updating Of Individual
Records.

e Automatic Posting To
General Ledger. . . .$350.00

Structured around the time tested and reliability proven
series of business software systems developed by Osbome
and Associates, these programs have been designed to fill
the need of a comprehensive accounting package for the

and Associates user manuals. These three manuals together
total over 800 pages of detailed step by step instructions
written at three levels for DP Depariment Managers, Data
Entry Operators, and Programmers. You don't have to worry

about getting ‘promises’ instead of documentation because

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 imposstble 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

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 e DALLAS, TX 75227 e 214-381-0690
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The Editor’s
Noies Robert Lock

The Fifth West Coast Computer Faire
SanFrancisco,California March 14,15 and16

A wonderful show! I guess I enjoyed it partially be-
cause it was our first West Coast show, and we got
to meet many people we’d only talked to on the phone.

The show broke it's own attendance projections
with close to 19,000 people. . .most of them computer
user/consumers. One interesting point: Apple,
Commodore, and Atari didn’t show, deciding (I
assume) to hold off for the NCC in Anaheim.
Instead, large regional dealers were there, frequently
receiving corporate staff support. On Saturday and
Sunday, for example, Commodore corporate staff
were assisting the Mr. Calculator people, and Atari
retail training staff and support personnel were
assisting several dealers.

An Apple Breakthru

Microsoft Consumer Products (the new end-user/
dealer branch of Microsoft) introduced their first piece
of hardware. Called the ‘‘Z-80 Softcard’’, it’s simply
a Z-80 board that plugs into your Apple, comes

with Microsoft Disk Basic and CP/M operating
system, and opens up a whole new world for you
Apple owners. At a package price of $349.00 (with
June deliveries) they’re being innundated. For the full
details, read The Apple Gazette in this issue.

PET Owners Take Heart

Since the show, I’ve talked to both Commodore

and Microsoft about the possibility of a Z-80 soft-
card for the PET. At this point, it hasn’t been ruled
out, so I'd like a show of interest. You'll find a direct
mail response card in the center of the magazine

to assist in the survey, and since I'm doing this on
my own initiative, at my own expense, I've added a
few other choices as well. I'll keep you posted on the
results.

Other Highlights of the Show

Systems Formulate Corporation demonstrating
their new line of ‘‘heavy-duty’’ business printers

for the PET/CBM line.

Harry Saal of Nestar Systems demonstrating the
Cluster-One System for the Apple.

Bob Skyles of Skyles Electric Works showing off his
current line of PET products, including Macrotea,
which started shipping a week before we sent you
Issue 3’s with a review indicating he still wasn’t
shipping. Oh well.

David Cox and Micro Technology Unlimited
demonstrating their new 6502 DOS with a 20 KB
transfer rate (1!!).

Atari reps trying to balance machine displays
between new business software and Star Raiders, only

to keep finding them mysteriously returning (in
mass) to Star Raiders.

Professional business software vendors emerging, with
a lot of interest in Word Pro III at the Commodore/
Mr. Calculator booth; Compumax and Grass Valley
were also exhibiting/demonstrating their respective
business software offerings.

Infoworld (the new weekly newspaper of micro-
computing) had a nice touch supporting their time-
liness. On Sunday morning they handed out a special
Faire edition covering the Faire. Unfortunately,
COMPUTE. didn’t win the Apple they gave away.
Programma showing off their newest software
offerings for PET, Apple and Atari, complete with

a wide-screen TV so we could all watch.

Enough of this... on with Issue 4. Thanks, California,
for an exciting show.

On Commodore’s new ROMs and the 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 to take a
no-growth position. There have been valid reasons
(improvements) for each new set of ROM releases.

I do think it’s time to slow things down a bit.
Certainly they must continue to support all existing
units as they continue to introduce new ones. I

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

The IEEE-488 Acoustic Coupler
COMPUTE is still coupler-less. I appreciate your
calls and letters asking for preview information, but
I still don’t have it. Our coupler should have arrived
by now but hasn’t. I promise (with Commodore’s
help) I'll have a review for new issue.

Good News for

Apple and Atarl Owners

Al Baker (of Al Baker’s Game Corner in Interface
Age and Image Computer Products) will be joining us
with a column. Al Baker’s Programming Hints will
begin in Issue number 5 of COMPUTE, providing
helpful information to Apple and Atari owners. Look
for his excellent article in this issue on Atari basic.
COMPUTE grows on!

The Editor’s Feedback

I mentioned earlier in this column my personal survey
of your feelings on a Z-80 softcard for the PET.

I've added other information to the card as well, and
if you respond, will try to continue this process. The
cards are a good way to get feedback to me in a concen-
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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
Jantastic article in issue 2 has a typo in line 205;
t! 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
1 have given him a solution to one of his problems,
others remain. The manual is of no help whalsoever.

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!”’

Wiriters

COMPUTE currently pays for unsolicited material
(that we accept for publication) at a page rate of
$25.00 per published page. We also pay for little
things, short program hints, three-liners, etc.

We expect to raise our rates as we grow, so stick
with us. When you write for COMPUTE, you can
expect three things: 1. You'll help other machine
owners; 2. Your material won’t sit around for six
months; and 3. You'll appear in a young, growing
magazine that now is distributed in the US, Canada,
Great Britain, Europe, Australia, Japan, and a lot of
places in between. Follow the directions on the title
page for submitting your material to COMPUTE.
When and if we ever publish your work again, as

for example in ‘‘Best of COMPUTE.” or
“COMPUTE'’s Book of Atari’’, you’ll be paid again,
the second time at our then current page rate.

Business Software

HELP! I've added a spot on the Editor’s Feedback
card in an attempt to entice you business user’s

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

Product Complaints/Problems

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

1. Write (or call) the manufacturer/supplier. Most
will cheerfully replace a defective product, or
refund your money if you’re not satisfied with the
performance of the product.

2. Be fair with the supplier. Hostility, while under-
standable, is frequently not justified. A simple
letter, stating the problem, should be as effective
(or more s0) than a threatening one.

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

One final point: Don’t jump to the worst conclusion.
I think our industry is maturing. Magazines are
certainly more alert to ‘‘scams’’, as are their readers.
With good communications between readers, maga-
zines, and advertisers, we’ll resolve some of the
problems of the past.

Articles, Programming Notes,
New Product Announcements.
Material submitted for possible publication in
COMPUTE should be addressed to:
Robert Lock, Editor
COMPUTE
P.O. Box 5406
Greensboro, NC 27403 G

Program Listings

For an explanation of COMPUTE's PET/CBM
program listing codes, see page 120.
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Computersand
Society oo

INnovision
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 will cost people their
jobs.

3. Increased reliance on computer technology will
make our society vulnerable to collapse from
technological failure. (The New York blackout
of some years back is often cited as an example
of future woes in this regard).

4. Any small computer which fits in the home
budget is little more than a toy - a glorified

video game; the ‘‘real’’ computers are buried
in the cellars of banks and large corporations.

Despite computer-phobic statements like these, 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 will be devoted
to background material you might find interesting
yourself, and that you might want to share with those
friends who engage you in discussions about compu-
ters. Books and movies are the principal media for
information about computers, and the ways they may
be used in the future. As we promised in the last
column, we will present reviews of books in this
column from time to time, and we will on occasion
review relevant movies as well.

These are two types of books that lend them-
selves to inclusion in this column. The first is the
““Role of the Computer in Society’’ book, and the
second is the *‘I Don’t Know Anything At All

About Computers But I Wish I Did"’ book. The
first of these is typically quite philosophical in
content, and is conducive to being read with furrowed
brow and heightened social awareness. The second
type of book is devoted to cutting through the mystery
of computers and getting you to flex your fingers
and start writing programs. In suggesting books of
each type, we leave it to you to decide (after
reading the books yourselves) which type might be
appropriate for those of your friends who want to
know more about this technology.

We must confess that our reason for suggesting
that books be used to help you interact with your
friends on this issue is based on a problem that one
of us (DT) often has when giving a demonstration
of a computer. As a professional in the personal
computer field, he finds it all too tempting to start
off at the right level and then to ‘‘show off”’
by running some zippy program written in half-
BASIC half-machine code, all the time suggesting
that the guest could generate programs twice as
exciting in half the time. Trying, in the span of a
few minutes, to demonstrate a complex system while
trying ‘6 CTRL K RETURN"’, tossing out jargon
left and right, and bringing up a super dazzling
demo has turned off several people who would have
much benefited from a softer approach. And, let’s
face it, you too really are a computer enthusiast,
or you wouldn’t be reading this magazine. Your
enthusiasm for personal computers requires that you
exercise tremendous restraint when demonstrating
your system to someone who has never sat at a key-
board before. Good books can help build a buffer
between your expertise and your neighbor’s unfami-
liarity and apprehension.

While there are many books we can write about,
we thought that the following sampler should get
you started towards building a library to share
with your friends.

One of the better books on the social impact of
computers is Computer Power and Human Reason: From
Judgment to Calculation, by Johseph Weizenbaum

(W. H. Freeman and Company, San Francisco,
ISBN 0-7167-9463-3, $5.95). Dr. Weizenbaum is a
Professor of Computer Science at MIT who is widely
known for his development of ELIZA, a natural
language processing system. This system was

used to create a script that made the system behave
similarly to a Rogerian psychotherapist conducting
an initial interview. The user would sit at a computer
terminal keyboard and take part in a ‘‘discussion’’
with the computer in which it appeared that the
computer ‘‘understood’’ what was going on. In fact,
the program was looking for certain words in the
user’s responses and was using these words in later
interactions. Of concern to Weizenbaum was that

several psychoanalysts looked forward to this program
paving the way to automated psychotherapy - some-
thing the author neither believed in nor intended.
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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 neophytes cope
with the idiosyncracies of sending instructions to a
machine. Written from the standpoint of a TRS-80
user, most of his material is of relevance to users
of the various 6502-based machines as wcll. He
carefully illustrates the importance of proper

syntax in communicating with computers and then
goes on to illustrate the creation of a program

by carefully constructing a small payroll program
step-by-step. The choice of a mundane topic like
payroll may not seem as exciting to you as a pro-
gram to play Space Wars, but a large number of
potential computer users seem to be concerned with
having these machines do something ‘‘useful’’;

so from their standpoint, the choice seems pretty
good. This is the type of book you can leave beside
your computer to let your friends explore computer
programming for themselves. If you can’t find this
book locally, it can be ordered from the publisher
(P.O. Box 27677, San Francisco, CA 94127) for
$5.95 plus $1.00 for shipping and handling.

Another fairly recent book that is very well

written is Basic and the Personal Computer, by

Thomas Dwyer and Margot Critchfield (Addison-
Wesley Publishing Company, Reading Massachusetts,
ISBN-0-2-1-01589-7). This book is published as part of
Addison-Wesley’s ‘‘Joy of Computing Series’’ and it
assumes no prior computer experience on the part

of the reader. Starting off with a straightforward
description of computer jargon, along with a brief
overview of the components which make up a compu-
ter, the book quickly moves to its main thrust:
software. Rather than use one large program to
illustrate various programming techniques, Dwyer
and Critchfield create a large number of small
programs which not only help to get various pro-
gramming ideas across, but which are of interest

in their own right. This is an exceptionally readable
book which is made all the more enjoyable by the
whimsical illustrations sprinkled throughout the text.

We could go on and on and perhaps we should
publish a bibliography next time - what do you
think? Anyway, we hope that these books are of
interest to you.

Next time we might talk about the relation between
Goedel’s Incompleteness Theorem, Star Trek -

The Movie, and the proof that machines cannot
“‘think’’. How about it? If this sounds interesting,

let us know. We welcome suggestions for topics, and
more importantly, we want you to tell us how you
feel. As we said before, this is your column as

much as it is ours. (e}
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An Introduction to Small Business
Software for the PET*. 1I.

Can DR. DALEY’s offer a better
Mailing List Maintenance System?

You've seen them all! Every software sup-
plier offers a mailing list system of some
sort or another. Each of them has some ad-
vantages and some disadvantages over the
others.

So when DR. DALEY’s decided to offer
a mailing list we felt that it had to offer
some other advantages over all of the
others. We have offered—and sold
some—mailing list systems before, but
these offer few things that makes them
unique.

SERIOUS BUSINESS

When you wish to purchase a software
system for any business purpose you need
to give it serious and thorough considera-
tion. What do you wish to accomplish with
the software? What are your needs? How
can a computer assist you in filling these
needs? We have asked these questions
numerous limes to people who do mailings
with lists in the size range of 500 to 15,000
names. The result was unanimous: every-
one has different information needs. This,
of course, means that everyone who buys a
mailing list system, or any other business
software, must find a program that comes
closest to his needs. This is a time consum-
ing, expensive task. We've talked with
businessmen who have become frustrated
with this process and are ready to throw in
the towel. Another option is to hire a pro-
grammer to write the software for you or to
write your own. This can cost more than the
cost of the computer.

The last option is to find prepackaged
software which each individual user can
easily configure to his own needs. This
would allow each business to customize its
own computer maintained mailing list files
to, as closely as is possible, parallel the cur-
rent mailing list operation. Until now, this
option has been virtually impossible to
fulfill, from any software publisher.

IMPLEMENTATION

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

During the programming the author was
in frequent contact with potential end
users. The main thought during the
development phase was to make the opera-
tion easy to understand, yet powerful
enough to handle the job. Give the user as
many options as is feasible, with the flex-
ibility to make the greatest possible use of
the file information. Finally, be sure that

the capacity of the system is sufficient to
allow most any business to make use of it.

The final version will allow records of
117 USABLE characters in length with a
maximum of 15 fields within each record. It
also allows reasonably large capacity with
multiple diskette (maximum of 100 dis-
kettes on a 32K PET or CBM) files and up
to 1340 records per diskette.

WHAT ABOUT SORTING?

We hear this question most frequently
from you. This is because sorting is the
operation that divides the MAILING LIST
system from any mailing list system. Why
sorting? Well it is the way that the user can
do such things as selective mailings to
groups with common characteristics. This
could include regional mailings, mailings to
customers of a particular product, mailings
to purchasers or to prospective customers,
etc., etc. Or you might wish to make any
possible combination of these categories.

Try to do this on most ordinary mailing
list programs. You simply can’t do it with
most of the offerings on the market today.

This sorting is done by a ‘‘wild card”
type of sort. This means that you can
specify the contents of any portion of a
field for a match and the computer will take
any match for the rest of the field. This type
of sort is best illustrated with the following
examples:

A sort key can be: **R**|
Matches with FORT#1

and T4R32]

and %/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 subset of the files.

File organization is done using two of the
fields as sort keys. This again is user select-
able. You could, for example, specify that
you wish the file to be in ZIP CODE se-
quence or in alphabetical sequence and all
records within the file will be sequenced
with 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

Charge to
your
MC/VISA

master charge

Tnf mTfARSME CaND

sorting. Well, here this is up to you. You
can, at the time you print labels, choose the
layout of the labels, you can also choose the
number of labels per line. If you wish to
have a four line address and printed four
records wide you can do it.

WHAT ABOUT EDITING?

Editing is accomplished at several points
in the program. These are at the time of en-
try, before saving the records to the file and
from the disk file. You can easily modify
any record at any of these points.

This does not really cover all of the
operations on the files. Space simply does
not allow a more complete description of
the user oriented approach of the program.

We asked the question: Can we offer a
better mailing list system? You bet we can!
it’s here now.

HARDWARE REQUIREMENTS

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 Il
version will be available about June t, 1980,
Watch for it!

ORDERING

At the present time many Commodore
dealers do not carry our software. Thus you
will most likely need to either persuade
them to order for you or calling us directly
at (616) 471-5514 anytime between noon
and 9 p.m. Eastern time Sunday through
Thursday. For only $99.95 plus four per-
cent tax in the state of Michigan, you get
this powerful, field tested, fully docu-
mented program packaged in a convenient
three-ringed binder.

INVENTORY

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

DR. DALEY’s Software
425 Grove Ave,, Berrien Springs, M1 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 CURSOR
0 GOOD?

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

A Special Thanks to
QOur Talented Authors;

Howard Arrington
Gary Bainbridge
Chuck Bond
Chuck Cares
Hal Carey

Art Carpet

Sheila Dolgowich
Ralph Dufour
Greg Erker

Glen Fisher
Gary Flynn

John Fox

John Grove

Julia Halltord
Mike Hamilton
Mark Heaney
James Hinds
Ken Kasmar
George Leotti
Randall Lockwood
Martin Mabee
David Malmberg
Tom Marazita
John Matarella
Ken Matthews
John Melissa
Malcolm Michael
Ken Morley
Christopher Nadovich
Norman Parron
Mark Pelczarski
Larry Phillips
David Platton
Donald Ross
Herb Sandy
Brian Sawyer
Tony Schettino
Larry Stevens
Theodor Wagner

CUR

Pet is a trademark of

Commodore Business Machines, Inc.

OR

Programs for PET™ Computers

our first issue in July, 1978, we've published some 80 programs in our
first 16 issues. Plus 16 animated graphic “Front Cover” programs.
That's a lot of programs, a lot of code. Each program has been
extensively edited by Glen Fisher, our Editorial Director. Theresultis
obvious: Cursor programs reflect professional standards. We're
proud of every program we publish.

But there’s something else, too.

It's imagination. Our subscribers continue to be delighted with the
new, fresh programming ideas that Cursor provides. Some of the
best graphic animations for the Pet have appeared in Cursor.
Teachers love us! They use Cursor as an example of what can be
done on a Pet, with some skill and imagination.

Finally, there's service. Orders for single issues are almost always
shipped within 24 hours. New subscriptions are processed within
five working days. Should you get one of our rare defective tapes,
just return it for an immediate replacement. And of course you can
cancel your subscription at any time and we’'ll gladly refund all
remaining issues.

Cursor: Quality. Imagination. Service.

For only $3.95 you can buy a sample issue and judge for yourself. Or
send $20 for a six-issue subscription. You'll get six C-30 cassettes,
each with five programs and a Front Cover ready to LOAD and RUN.
With each issue you also get our Cursor NOTES, a lively commentary
on the industry, as well as documentation for the programs.

J/

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

: 6 issues for $20 (US & Canada. US Funds.) :
1 |
1 Name 5
| |
i Address (]
: City State Zip :
: O VISA O MasterCharge Expires: :
} Card Number: Signature: :

. ‘
Sox 550 The Code :

Goleta, CA 93017

Phone: 805-967-0905 Wor kS

==
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Formation of a

COMPUTE Column

for the
Handicapped

Susan Semancik,
The Delmarva Computer Club

The Delmarva Computer Club is thankful for the
many encouraging and enthusiastic letters we have
received from people all over the country concerning
our activities. We apologize for the length of time it is
taking us to respond to some of the letters, but we are
working on answering each letter on an individual
basis. At the rate mail has been coming in lately,
however, we will soon be spending more time answer-
ing letters than working on those programs for which
the Club was formed!

The Editor of COMPUTE magazine has provided
us with an opportunity to answer some of the common
requests of these letters through his magazine and at
the same time to provide a much needed *‘clearing-
house’’ for information concerning help for the
handicapped. In doing this, we are not trying to
discourage correspondence, but are hopeful that
answers to many similar requests can be quickly
given through the magazine and that people needing
special resources for the handicapped can be matched
with those people who possess the programs, equip-
ment, or innovative ideas to help the handicapped.

We encourage people and organizations to write
to us concerning either their specific needs or
their specific resources available. Even people with
ideas that they themselves cannot implement should
write in about them, and perhaps other people
with either the needed ability or capital can join
together to help make the ideas into a working reality
to improve the quality of life for the handicapped.
We would appreciate your including in your letters
permission to publish in this column the information
you give, for we will only make public those re-
quests and offers for which permission has been
granted.

We also plan, through this column to keep inter-
ested people informed of the progress we are making
in specific program developments in the Club. Thank
you again for your interest. We hope that you will
all continue to respond, and will welcome this oppor-
tunity to openly exchange information.

Response to requests for the Manual Alphabet
Tutorial Program on a PET

Our recent article on the PET Manual Alphabet
Tutorial in COMPUTPE’s issue #3 resulted in many
requests for obtaining the program. It is currently
being updated and expanded, and will be available
for purchase in approximately 6 weeks. We anticipate
the selling price to be $49.95, with discount prices
for those buying in quantity. If you wish to order
this program, please advise us so we can place your
name on our waiting list. We really want to attempt to
make this as effective a program as possible and

are considering a novel approach to encourage feed-
back on the usefulness of the program: If through

use of this program, you are the first to make a
particular suggestion to us for its improvement and we
incorporate your ideas in a revised edition of the
program, we will update your copy of the program
accordingly at no extra charge.

Response to Delmarva Computer Club Membership
and Newsletter Requests

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

Response to Requests for a Computer Program
Exchange

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

The Deimarva Computer Club
P.O. Box 36
Wallops Island, VA 23337 o)

One of the more positive experiences of getting this magazine
started and rolling has been the chance to plug into the
“‘mainstream’’ of microcomputing activity. The mainstream,
I’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
JSeel geagraphically isolated, at times, from the “‘mainstream’’;
personally I think they’re at its forefront. I’m pleased we’ve
Jound each other, and especially pleased at their relationship
with COMPUTE.

Robert Lock, Editor/Publisher
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PRODUCT FEATURE

The CBM 8032

Larry 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 11 new functions available.
These are BELL, TEXT, GRAPHIC, INSERT
LINE, DEL LINE, SCROLL UP, SCROLL
DOWN, ERASE BEGIN, ERASE END, SET TOP,
and SET BOTTOM. The CBM 8000 won’t have
keys corresponding to these functions, but with
some additional software they can be accessed from
the keyboard using a sequence of keystrokes. Also,

each of thesc functions has an assigned character
value so they can be accessed under program control.

The BELL function uses CB2 sound, so you must
add an external speaker if you want to use this one.
Printing the appropriate character will sound the
bell, as will reaching the 75th column when typing
on the screen. The TEXT and GRAPHIC functions
set the corresponding display mode. This involves
more than selecting the character set. In text mode
the lines 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 the
line occupied by the cursor, up to and including
the cursor position. The rest of the line and the cursor
position are left unchanged. ERASE END erases
from the cursor position to the end of the line, again
leaving the rest of the line and cursor position
unchanged.

SET TOP and SET BOTTOM are two func-
tions which greatly enhance the usefulness of the 80
column screen. They allow you to define a portion
of the 80 X 25 screen as a window. All screen
editor and display functions operate only within this
window, with screen contents outside the window left
untouched. SET TOP sets the top left corner of the
window to the current cursor position. SET BOTTOM
sets the bottom right corner of the window to the
current cursor position. After defining a window, you
return to use of the full screen by hitting the HOME
key twice.

These functions, when coupled with the 80
column screen, make the CBM 8000 series an aggres-
sive entry into the small business market. Word Pro
[V, the version developed for the 80 column
machine, apparently includes the software necessary
to interface with many of the Spinwriter special
characters.

We expect commodore dealers to have units in
the June/July time frame. Our word is that production
is well along.

)
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KeepingUpThe
demenfs Robert Lock

Basically Useful
BASIC Programs furnished by

Marvin L Dedong, 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 software for various machines. Thus, when
we print an extensive program for PET that one of
you sits down and modifies to run on your Apple,
please send me a copy (at least the mods), so

we can update in a later issue for Apple owners.

I'd like to devote a section of the magazine to
*listing reruns’’ if the demand warrants. One option,
I suppose, would be to simply cover techniques for
conversion, with occasional routines that provide some

10 REM PROGRAM l1l- CALCULATES THE BALANCE OF
A LOAN AFTER N PAYMENTS.
20 PRINT "ENTER YOUR CURRENT BALANCE,."
36 INPUT BALS
40 PRINT "ENTER THE NUMBER OF PAYMENTS."
580 INPUT N
60 PRINT "ENTER YOUR MONTHLY PAYMENT."
7¢ INPUT PMT
80 PRINT "ENTER YOUR ANNUAL INTEREST RATE
IN PERCENT."
98 INPUT APR
100 I=APR/1200
120 DUMY=BAL®
13¢ FOR J=1 TO N
140 BALB=BALB*{14I)-PMT
150 NEXT J
168 NT=N*PMT-~ (DUMY-BAL®)
176 PRINT "YOUR BALANCE AFTER ";N;" PAYMENTS
IS $";BALP
186 PRINT "YOU PAID $";NT;" IN INTEREST."
198 END
ENTER YOUR CURRENT BALANCE.

230600

ENTER THE NUMBER OF PAYMENTS.
?23

ENTER YOUR MONTHLY PAYMENT.
?143.79

ENTER YOUR ANNUAL INTEREST RATE IN PERCENT.
?16.8

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 bit of “editorial license’’: When I keyed in these programs for

reproduction, [ tried to preserve their original flaver. You

should note that I took the liberty of nudging lines that were too

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

don’t try to enler the program that way... you’ll have blanks tn your output

(or worse).

Example: Program 2, Line 60.

My line shows:

60 PRINT “ENTER YOUR INTEREST RATE IN
PERCENT.”

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

this:

60 PRINT “ENTER YOUR INTEREST RATE IN

PERCENT. " (press carriage return)

Clear enough?

10 REM PROGRAM 2- CALCULATES THE MONTHLY
PAYMENT TO AMORTIZE A LOAN
20 PRINT "ENTER THE NUMBER OF PAYMENTS."
30 INPUT N
40 PRINT "ENTER THE BALANCE OF THE LOAN."
50 INPUT BALO
60 PRINT "ENTER YOUR ANNUAL INTEREST RATE IN
PERCENT. "
70 INPUT APR
80 I=APR/1200
90 PMT=BALO*I*(1/(1-(1+I)1(-N)))
100 PRINT "YOUR PAYMENTS ARE $";PMT
119 NT=N*PMT-BALO
1220 PRINT "YOU PAY $";NT;" IN INTEREST."
130 END

ENTER THE NUMBER OF PAYMENTS.

;ﬁi‘ER THE BALANCE OF THE LOAN.

;;ggg YOUR ANNUAL INTEREST RATE IN PERCENT.
$0UR PAYMENTS ARE $144.984191

YOU PAY $334.636391 IN INTEREST.

160 REM PROGRAM 3- CALCULATES THE NUMBER OF
PAYMENTS TO AMORTIZE A LOAN
20 PRINT "ENTER THE CURRENT BALANCE."
30 INPUT BALO
40 PRINT "ENTER YOUR MONTHLY PAYMENT."
56 INPUT PMT
68 PRINT "ENTER YOUR ANNUAL INTEREST RATE
IN PERCENT."
78 INPUT APR
88 I=APR/1200
98 N=-(LOG(1-BALB/PMT*I))/LOG(I+1)
108 PRINT "YOU HAVE ";N;" PAYMENTS TO MAKE."
110 NT=N*PMT-BAL®
120 PRINT "YOU WILL PAY $";NT;" IN INTEREST."
13@ END

?ENTER THE CURRENT BALANCE.

2?3000

ENTER YOUR MONTHLY PAYMENT.

?2143.79

ENTER YOUR ANNUAL INTEREST RATE IN PERCENT.
?16.8

YOU HAVE 23.2123282 PAYMENTS TO MAKE.

YOU WILL PAY $337.7008665 IN INTEREST. G



“When you have eliminated the
impossible, whatever remains,
however improbable, must be

the truth.” — Sherlock Holmes

COMPLEX MATHEMATICS (Gilder)

oo .and 8 programs that give the user the ability to per-
e form computations of complex numbers in
the truth is, Hayden BASIC rather than in FORTRAN. #01201,
publishes the ﬁnest PET; :01203. TRS-80 Level Il; ¥01204, Apple II;
each $14.95.
3 ab '
software avail le! 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.

# # .
SARGON II (Spracklens) Winner of the recent 01301, PET; 01303, TRS-80 Level Il:
European Microchess Tournament. “Buy this 01304, AppleII; each $14.95.
program when it becomes available — ...an GENERAL MATHEMATICS-1 (Gilder)

evaluation routine that enabled it to beat the Provides 15 programs useful to

giants!...unequaled in the end game...” anyone who wishes to improve their

Personal Computing. ¥03403, TRS-80Levelll;  ath skills and accelerate their comn-

#03404, Apple II; each $29.95. ¥03409, putations. ¥01101, PET; ¥01103, TRS-80

Apple Il Disk Version, $34.95. Level Il; ¥01104, Apple II; New! #01105,
] Sorcerer Version; each $14.95

FIAYDAY (Breitenbach) CROSSBOW (Breitenbach)

An exciting and fastmoving airplane flight
simulation. It takes concentration, judgment,
and agility to avoid crashing. #02601, PET,

Features a target game, that besides
offering hours of fun, teaches fractions in
an exciting and competitive environment.

$9.95 -
Includes 3 levels of display. #02701, PET,

GRIDIRON: A Microfootball Game (Micro- ~ >9-95

flair Associates) Be both offensive and SKETCHMODE (Walton) Create computer

defensive quarterbacks. Includes time-outs, graphics, modify them, save them, and read

penalties, a complete kicking game, and the them from tape. 03203, TRS-80 Level |l

two-point conversion used in college football. $11.95.

#03003, TRS-80 Level Il, $12.95. New! MICROCOMPUTER AIDED

i DESIGN OF ACTIVE FILTERS (Gilder)
BIOCURVE (Microflair Associates) Wl!l chart 8 programs that simplify the design of active
your biorythms against another person’s and filters and will calculate the component values
suggest when you will be in a state of instability  eeded for various bandpass, low pass, and
and therefore vulnerability. ¥03103, TRS-80 notch type filters. 01401, PET; #01403,

Level I, $9.95. TRS-80 Level II; #01404, Applell;
each $16.95.
Available at your Or call (201) 843-0550, ext. 307
local computer store! TO CHARGE YOUR ORDER TO

Master Charge or BankAmericard!
Hayden Book Company, Inc. Minimum order is $10.00; customer pays
50 Esssex Street, Rochelle Park, NJ 07662 postage and handling.
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650 Rockwell International
SOFTWARE
DESIGN

WHY THE 65027

To understand where the 6502 fits in the micro-
processor spectrum, 2 brief look must be taken at

the evolution of 8-bit microprocessors. The first

8-bit microprocessor to make a significant impact

on the industry was the 8008 produced by Intel
Corporation. Fabricated with p-channel metal-oxide
semiconductor (PMOS) technology, the 8008 is con-
sidered the foremost *‘first-generation’’ 8-bit micro-
processor. The 8008 was designed with a calculator-
like architecture, and had six scratch-pad registers,
an internal stack register, and special instructions

to perform input and output. In 1973, Intel Corpora-
tion introduced a ‘‘second-generation,’’ silicongate,
NMOS version of the 8008 microprocessor, and called
it the 8080.

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

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

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

Editor’s Note: At §10.50, this 270 page new release fram
Sams & Co. represents the first move into the 6502 by the
Blacksburg group. My thanks to Leo for permission to reprint
these interesting frst chapter overviews. RCL

This technique, called memory-mapped I/O, elimi-
nates the performance bottlenecks that are associated
with having to pass all the data handling and manip-
ulation through a working register, as in the register-
based architecture of the 8080.

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

The MOS Technology design team had two
objectives in mind for their next-generation’
microprocessor—low cost and high performance.
Since there is a direct correlation between the manu-
facturering cost and the die size (the size of the
piece of silicon that contains the transistors and
resistors which make up the microprocessor), they
reduced the complexity of the basic 6800 design
as much as possible to minimize the amount of
silicon required. Other design decisions included
eliminating one of the two accumulators in the 6800
and its tri-state address output buffers. They also
replaced the 16-bit index register of the 6800
microprocessor with two separate 8-bit index regis-
ters, and they discarded some of the lesser-used
instructions of the 6800.

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

Excerpted with permission from 6502 Software Design by Leo J- Scanlon. Copyright © 1980 by Leo J. Scanlon.
Published by Howard W. Sams & Co., Inc., 4300 West 62nd St., Indianapolis, Indiana 46268 USA.‘{\II rights

reserved.
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NEED MORE ROM ROOM?

The Spacemaker
Now a Product of CGRS Microtech

$27.00

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

The Spacemakers' Present:

The Spacemakers’ Future:

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

Dedclers as of
February, 1980

A B Computers

N5 E Stump Rd.
Maontgomeryvile, PA 18936
Active Business Machines
23 Beto Court

San Ramon, CA 94583
415-837-442)

ACT/Petsoft

Rodelyife House

66-68 Hogley Rd
Eagbaston. Birminghom
England Bl6 BPF
Amarican Peripharals

3 Bangor 5t

Lindenhwrst, NY 11757
5146-226-0552

Bits & Bytes

2800 Straigh! Rd.
Fredonio. NY 14063
N6-673-1682

Computer Center of South Bend
51591 US 31 Noith

South Band. IN 46637
Computer Foclory, inc.
485 Laxingion Ave.

New York, NY 10017
212-687-5001

Computer innovations, Lid.
17 Siater 5t

Ottawa, Ontario
Canada KIP 5H7
Computer Nook

Rt 44 Pinebrook Plaza
Pinabrook. NJ 07058
201-575-9468

Computer Specialtes
3820 Minton R
Meibourne, FL 23901
305-724-734

Computer Systems & Softwore
Biand Office Biog

928 N. York - Suite 19
Muskogee, Okla. 74401
918-687-3101
Computershop janal

#12 coursHarbouvile
Lyon. France 65004
Conti Electronics

5656 Fraser

Vvancouver, British Columbio
Canada VSW 224

Dato Equipment Supply
8315 Firestone Bivd.
Downay, CA 9024
213-923-9361

Duaiog Computer
5003 Rick Cr

Santa Roso, CA 95405
707-538-0643

Future Dustribution. Inc.
Trimex Bidg. [, 1N
Mooars. NY 12958

The H.FI Shop

4680 Holadoy Bivd
Salt Lake City, Utah 84117
801-277-2629

Home Computers

1775 E. Tropicana Unit 2
Los Vegas. Nevada 89109
702-136-6363

K-Smith Associates

1 Mast Court
Sacramento. CA 95831
MBC Systems

28 Marlboro St.
Porttand, C1 06480
Metad Associates
1Peny Rd

E Brunswick, NJ 08816
201-828-3682

Micro Mini Computer World
74 Robinwood Ave.
Columbus, OH 43213
MiniComp Systems Lid
5666 Stanley 5.
Halfox, Nova Scotia
Canoda 8K 2G1

Mr Calculator

160 E £i Comino Reat
Mt View, CA 94040
NCE/Compumart

270 Third 51.
Combridge, MA 02142
New Englond Electronics Co
679 Highland Ave.
Needham, MA
Oriondo Blectionc Co
2356 W. Oak Ridge Ra
Orkando, FL 32809

PC Computers

06 San Publo Ave
Et Cenito, Co 94530
415-527-6657

Programmabile Electronic Calculators.

Ltd.

1746-48 W. Chgpman
Orange, CA 92658
Na-978-6587

Tedevision Elect Dist

P.O. Box 10525
Johannesburg 2000 South Alrica
Tysons Computer Emponum
1984 Chain Bridge Rd
Mclean, VA 2210
703-82)-8333

While it looks as if Commodore’s Word Pro 11l ROM
may move to $A000 (thus avoiding the conflict
with the current version of the Toolkit), three U.S.
software vendors (that we know of) are currently
working on ROM based software packages. Look
out conflicts!

Start with Spacemaker as your ROM switching
device, and it can grow as your problems do.
Spacemaker and its family of optional devices
allow you to:

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

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

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

Daisy-chain more and keep selecting...

Don't get left behind in the ROM Race. Space-
maker can grow as your switching problems do.
Visit your local dealer to get the full story.

MICROTECH,
the PEDISK Company.

P.O. Box 102
Langhorne, PA 19047
215-757-0284

PET is a trademark of Commodore Business Machines
Spacemaker {formerly a product of Small System
Services, Inc.) is a trademark of CGRS Microtech.
The BASIC Programmer's Toolkit is a trademark of
Palo Alto ICs.
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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 6300 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 families’—the 8080/Z80
family, with its register-oriented architecture, and the
6500/6800 family, with its memory-mapped architec-
ture. Which architecture will be the more favored
in the 1980s? It is impossible to know which at
this time, but the manufacturers of the 6800
and 6500 devices are banking solidly on their opinion
that the more minicomputer-like architecture holds the
greatest potential for advanced circuits. Intel
Corporation has not yet shown signs of sharing
this opinion, but it may be significant to note
that the latest 16-bit microprocessor from Zilog,

Inc., the Z8000, represents a solid break with the
8080/Z80 design concept by including memory-
mapped I/O.

THE 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
available for use by individual instruction types
give the microprocessor a total of 151 executable
instructions. The 6502 instruction set is described
in detail in subsequent chapters of this book;

for now, let us focus our attention on the internal
organization (the architecture) of the 6502 and find
out how it operates.

Fig. 1-1 is a block diagram of the internal
architecture of the 6502. It shows the elements of the
microprocessor and the buses by which they communi-
cate with each other and with external circuits. The
6502 contains most of the control and decision-
making logic, so only a few additional circuits are
required to configure a small microcomputer system.
One of the functions of this additional control logic
is to provide the 6502 microprocessor with a clock
signal that the internal clock generator will use
to generate its two-phase system clock. The 6502
also requires a single + 5 -volt dc power supply.
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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 (1’s
and 0’s) that cause some internal electrical signals
to be turned on, others to be turned off. The 6502
is an 8-bit microprocessor, so these binary instruc-
tions are comprised of multiples of 8 binary bits.

In early computers, all programming was done in
the binary form, normally with switches controlling
the individual bits—to set a bit to *‘1,”" turn the
switch on; to reset a bit to ““0,"" turn the switch
off. But a string of 1’s and 0’s presents such a
confusing mess that the computer industry soon
realized the need for decimal loaders, which allowed
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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 C5
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 0’s that the 6502 can execute. The pro-
gram that converts these abbreviations into machine
code (1’s and 0’s) is called an assembler, so this
form of programming is called assembly language
programming. An instruction that increments the X
register by one has a hexadecimal form of E8 and
an assembly language mnemonic of INX. Which do
you think is easier to remember? Table 1-1 lists
the assembly language mnemonics for several 6502
instructions.

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

(the permanent symbol table) that contains all the
mnemonics (represented by strings of ASCII charac-
ters) and their binary equivalents. The assembler
compares the mnemonic in your program (a string
of ASCII characters) to each ASCII character string
in the permanent symbol table. When a ‘“match™
occurs, the assembler fetches the binary code
associated with the mnemonic, and uses this value
during the assembly process. Therefore, the assembler
translates the mnemonic INX (Increment X by 1) to
E8, and the mnemonic CLC (Clear Carry flag) to
18. In this book, all example programs will be written
using the standard mnemonics;

Table 1-1. Some 6502 Mnemonics

Mnpemonic 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. o)

PET’ MACHINE LANGUAGE GUIDE

PET
MACHINE
LANGUAGE
Contents inciude sections on:
GUIDE ® |nput and output routines.

® Fixed point, floating point,
and Ascii number conversion.

® Clocks and timers.

® Built-in arithmetic functions.

® programming hints and sugges-
tions.

® Many sampleé programs.

If you ase interested in or are alresdy into machine language
programming on the PET, then this invaluable guide is for
you. More than 30 of the PET’s built-in routines are fully
detailed so that the reader can immediately put them to good
use.

Available for $6.95 + .75 postage. Michigan residents pleass
include 4% state sales tax. VISA and Mastercharge cards
accepted - give card number and expiration dete. Quantity
discounts are available.

BIIIFITILI| ABACUS SOFTWARE
iitiie

P. O. Box 7211
Grand Rapids, Michigan 49510







FOUR PAHT HARMUNY

FOR THE PET

A-B Computers announces a combination Ssystem consisting of the
KL-4M DAC Board and the Vistbie Music Monttor for Commodore PET-
CBM computers The package enables PET users to easily create and
play mustcal compasitions of up 1o 4 parts

The KL-4M Board includes an 8-bit Digital to Analog Converter, a low
pass filter to eliminate high frequency computer generated hiss. and an
on-board audio amplifier. An RCA-type jack 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 (s made via the parallel
and cassette ports. Both ports are extended with duplicate connectors
(with keyways} so I/0 capatiibes are no! reduced in any way Board
orientation 1s parallel to the back of the PET so additional table space s
not required. The KL-4M 1s compatible with any of the 4 part music
monitors. for which a number of precoded songs are available

The visible Music Monitor 1S intended to support 4-part harmony
systems such as the KL-4M Visible Music Momitor 1s wnitten entirely in
6502 machine language VMM provides an easy way to enter 4-part
music. Theuser can see the notes on the screen as they are entered, and
can make changes both with the insert and delete keys, and by using
cursor up and down to “move” notes on the screen. Other features
include “record changer” mode to load successive songs without
intervention, user definable keyboard, and entry of whole notes through
64ths including dotted and triplet notes. Additionally, you can specity or
change tempo, set key signature, and transpose at any time. Wave form
modification makes it possible to create new instrument Sounds Voices
can switch fromone instrument to another or gang up on one instrument

PAPER-MATE
60 COMMAND
WORD
PROCESSOR

by Michael Riley

Paper-Mate is a full-featured ward processor
for $29.00 by Michael Riley Paper-Mate incor-
porates 60 commands to give you full screen
editing with graphics for all 16k or 32K PETs. all
printers, and disk or tape drives It also includes
mos! features of the CBM WordPro ill. plus many
additional features

For writing text. Paper-Mate has a definable
keyboard so you can use either Business or
Graphics machines Shift lock on letters only, or
use keyboard shift lock All keys repeat

Paper-Mate text editing inciudes floating cur-
sor, scrolt up or down, page forward or back, and
repeating insert and delete keys. Text Block
handling includes transfer. delete. append. save,
load, and insert.

All formatting commands are imbedded in text
for complete control Commands include margin
control and release, column adjust, 9 tab settings,
vanable line spacing, justify text, center text, and
auto print form letter (variable block). Files can be
linked so that one commard prints an entire
manuscript Auto page, page headers, page
numbers, pause at end of page. and hyphenation
pauses are included

Unlike most word processors. PET graphics as
well as text can be used. Paper-Mate can send
any ASC11 code over any secondary address to
any pninter

Paper-Mate works on 16K or 32K PETs with
any ROM, cassette or disk, and CBM or non-
CBM printers An 8K version 1s in the planning.

To order Paper-Mate. specify machine and

ROM type.

BET YOU CAN'T BEAT IT!
MICROTHELLO
by Mike Riley

Tnere are five levels of play in this PET
machine language program Leve! four is for
experts only and 15 designed for tournament
level play. So far no one has been able to beat
level four Level five takes several minutes to
move and 1s used for exhaustive analysis of
specific moves.

There are several features to help in the
analysis of a game. Any position on the board
can be recalled and replayed. Both the level of
difficulty and the position of the pieces can be
changed at any ime. You can play against the
machine, against another persen, 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: $9.95

TUNNEL VISION &
KAT AND MOUSE
NOW (N MACHINE LANGUAGE
By Riley and Levinson

This program was so popular that several
other verstons have appeared on the marke!.
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 instde in perspective. if you get lost, the
program provides a map showing your trail. In
Kat and Mouse, you must find your way

during the course of the song Music can be played either with note On Tape (with manual): .. .. .. .. $29.95 | through the maze before the hungry Kat finds
display (useful for debugging songs). or with rio display On Disk (with manual) .. ... .. $32.95 | you. Each maze has only one solution, and
KL-4M Music Board & Visible Music Monitor Program . $59.90 Manual Separate: ...... ...... $ 1.00 | eachisumque. For all PETS : $7.95
PET SPECIALS *FREE
F H E E | Up to $170 in merchandise with purchase per 1en 16K tui size graphics keyboara s 995 $130
one of following PET-CBM items ! ! ! PET 168 16K full size business keyboard § 995 $130
PET 32N 32K full size graphics keyboard $1295 $170
PET 32B 32K full size bustness keyboard $1295 $170
_- BETS!I PET to $-100 Interface $ 11900 PET BN BK full size graphics keyboard ~ § 795 $100
PET Connectors-Paralle! or IEEE $ 195
S Cassette Port s 145 PET 2040 DUAL DISK DRIVE-343,000 byles $1295 $170
Axiom EX-BO1 PET Printer (with graphics}$ 47500 Hands on Basic with a PET s 1015 PET 2022 Tractor Feed Printer $ 795 $100
Axiom EX-820 PET Plolter $ 74900 Programming the 6502 (Zaks) $ 1045 PET 2023 Pressure Feed Printer $ 695 $ 70
Anderson Jacobson 841 Selectric $101500 6502 Applications Book (Zaks) 5 1045 PET C2N External Cassette Deck $ 95 § 12
Leedex Video 100 12" Monitor $ 11900 6500 Manuals (MOS Technology) ... $ 6 50 Used BK PETs (limited quantities) $ 495
HeathWH 19Terminal{factoryasm) . $ 770.00 Programming a Microcomputer: 6502 $ 775 * EDUCATIONAL DISCOUNTS *
Heath WH 14 Printer {factory asm.}) . $ 735.00 6502 Assembly Language Buy 2 PET Computers, gel 1 FREE
IEEE-RS 232 Printer AdaptorforPET ~ § 8800 (Osborne) NEW! s 99% *Free Merchandise with Purchase of PET-CBM Item

KIM-1 $159 (aod $30 for power supply} SYM-1 $209

All Book and Software Prices are Discounted

2716 EPROM (5 volt

$2900 5.: 2700 10« 2500

BAS-1 Microsoft ROM Basic for SYM $ 85 PET PersonaiComputerGuide (Osbome)  § 1275 PR 6535 20 4o an b has
Memory Plus (KIM, SYM, AIM) $195 PETandthe !EEE-488 Bus(Osborne) $1275 2114 L 300 $610 20 : 565 80 1505
SYM Assembiler in ROM $ 85 6502 Software Cookbook (Scelbr) . S 945 6502 S8135 10 = 785 40 : 735
KIM 16K Static RAM 5284 (Cassettes (all tapes guaranteed) AGFA PE611 6522 $715 10 « 695 40 1645
Seawell Motherboard - 4K RAM Space  $139  premium guality, high out put lownoise in 5 screw 6520 $515 10 - 490 40 . 445
KTM-2/80 Synertek Video Board $349 housing with labels 6532 §790 10 . 740 40 : 685
S-100 16K Static RAM Kit  SALE 5198 C-10  10/565 50/2500 100/48 00 gggi“ g? gg
TIS PET Workbooks - set of 6 $ 2150 C-30 10/6 90 50/3000 100/5700 21L02 $ 90
Dust Cover for PET ....... .. . § 745 6550 RAM (PET 8K) $1270

S-100 Wire Wrap §285 10 » 265
ATARI — INTRODUCTORY SPECIAL SALE $-100 Soider Tal 5233 10 =215

ATARL 400, Atan 800 and all AMari Modules 20% OFF.

Programmers TOOlkll‘—PEr ROMUtihties $ 44 90 Scotch 8 Disks 10/831 00
Sargon It (TRS-80 or Apple) NEW! § 24.90 Scotch 5'4" Disks 107831 50
Microchess for PET (Peter Jennings) $ 1790 Verbatim 5'«" Disks 10/$26 50
Visible Music Monitor (4 Voicejtor PET  $ 2990 Disketle Storage Pages 10/8 395
KL-4M 4 Voice Music Board (PET) $ 3490 Disk Library Cases 8" - $2.95 57 -82 15
CmC Word Processor (8K $25) (16K $34) BASF 5'4" Disks . 10/$28.00
Adventures by Scott Adams  ...... ... BASF 8" Disks . 10/829.00

(215) 699-8386
699-5826

115 E. Stump Road
Montgomeryville, PA 18936

{write for quantity prices)

A B Computers

MINIMAX
by COMPU/THINK

MINIMAX § (8 Mogoby Disis}  $3395
MINIMAX 1l (24 Mogabyle Disks) $4495
SPECIAL — MINIMAX pncesinclude Compu/

Think PAGEMATE Database and Report Writer at nocharge
WRITE FOR COMPLETE CATALOG

Add $1.00 per order lor shipping
We pay balance of UPS surface charges on all prepatd 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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The computer’s function was boring-sit there hour
after hour and print cut 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.

COMPUTERS
Boring, Boring,

Program Listing

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

5 PRINT"R

19
15
17
20
30
31
32

OPEN4, 4
INPUT"HR,MN, SC"; HRS$,MNS,SC$
PRINT"H
TIS=HRS$S+MNS+5SC$
M$=MIDS(TIS$,3,2)
PRINT"h
PRINT"TIME";"
-FLOOR"
GOSUB500
PRINT"h¥¥"; TIS,HIGH, LOW
IFF$=MSTHENGOTO30

5 FEET";" -

IFMS$S="@0"ORMS$="15"ORM$="30"ORMS="45" ~

-THENF $=M$:GOT090

derived from uses that are less dramatic. After all, 50 GOTO30
one of the primary uses for any machine is to free 98 GOsuUB50@
us from the drudgery and mundane routine that igg ggégg:;,ns;nmﬂ;x.ow
burden us in our daily lives; so thaf we can go off 500 POKE5426,: POKE59426,255: -
and think lofty thoughts and delve into the esoteric. ~HIGH=PEEK (59471)-20
Such an application resulted from a problem with 510 POKE59426,1: POKE59426,255: -

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. T 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

520
594

-~LOW=PEEK(59471)-20
RETURN
68 ,12

NEW I
Programs for Commodore’s PET®

eBusiness Research $50
Make better decisions with this
high power MBA business tool. 16k.
e Home & Small Business $15-%40
oAddresser. elnventory
eShopper eDinner's Onl
Each has o built-in printer option.

came with a Tempsens which has two temperature eGames & Simulations $15eaq.
probes good to within a degree Fahrenheit. As an ®Fur Trapper ®High Seas

output device, I used an HP model 5150A Thermal eMansion| ®Pentagon! eMuseum!
Printer. ®Education Pack $15

The program shown gave me a readout of the
time every 15 minutes, the temperature at the
floor, and the temperature at the five foot level.

I left the Pet on 24 hours a day over the next
several days, annotating the data tapes by hand as
required with such things as the date, average out-
door tempcrature, ctc. 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 [ was serious. And my
impressive collection of equipment could not be
challenged.

High School sampler with
geometry, algebra &chemistry,

Send for full catalog!

HARRY H. BRILEY

P.O. Box 2913

Livermore, CA 94550
(415) 455-9139
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6 SOUTH ST., MILFORD, NH 03055

ATARI

A Warner Communications Comoanyo
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ATART A5 e i ———/ oo,
L1 L1 | L, :
: TO ORDER TOLL-FREE
— 1-800-258-1790

(in N.H. call 873-5144)

,
ATARI 800 (list 1080.00) . . . .875.00

ATARI 400 (list 630.00) .. ... 515.00
810 DISK DRIVE (699.95). . . .565.00
820 40-COLUMN PRINTER
(1ist599.85)...... ........ 470.00
410 PROGRAM RECORDER
(1ist8995)................. 65.00

JOYSTICK CONTROLLERS . . 18.95
PADDLE CONTROLLERS ...18.95
ATAR' 850 'NTERFACE . to be announced
ATAR' 830 MODEM . + . . tobes ennounced
ATAR' 825 PRINTER . « « . tobe sannounced




MAY/JUNE, 1980 ISSUE 4,

COMPUTE. 3l
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This article will present information on how the
ATARI BASIC stores programs in memory. If you
are new to the field of microcomputer programming,
this information should help increase your awareness
of what your ATARI is doing, making its behavior a
little more understandable.

The following information is based solely on what
I have been able to observe while working with an
ATARI 800. I believe the information to be accurate.
However, it is hard to know how complete the infor-
mation is.

Also for those new to microcomputer programm-
ing, the next section gives some preliminary informa-
tion which should help make the rest of the article
more understandable.

PRELIMINARY INFORMATION

One very important term in the field of micro-
computing is the term ‘‘byte’’. For purposes of this
article, it can be considered a number which can have
a value ranging from 0 to 255. The memory in your
ATARI consists of groups of bytes, each byte of which
can be referenced by a unique address. The part of
memory which is changeable, called RAM, starts
with a byte at address 0 and continues with bytes

at increasing sequential addresses until the top of
RAM is reached. The top of RAM is determined

by the type and number of memory modules you
have in your ATARI.

Bytes, or combinations of bytes, can be used to
represent anything you want. Some common uses for
bytes include representing memory addresses, charac-
ters, numbers, and instructions for the CPU in
your ATARI. You 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

stored in memory. One part of this conversion in-
volves converting all of the BASIC reserved words
and symbols to a one byte number called a token.

Another part of the conversion involves replacing
each variable name in the line with an assigned
number which will range from 128 to 255. If a
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 executed
or stored, your ATARI will wait for you to type in
another line. Even though the line undergoes this
conversion, the order in which the reserved words,
variables, and symbols occur in the line isn’t
changed when it is stored in memory.

THE MEMORY FORMAT FOR A BASIC LINE

Let’s begin with the general format of how a BASIC
line is stored. Once a BASIC line has been con-
verted and stored, the line number is found in the
first two bytes of the memory containing the BASIC
line. These bytes form a two byte binary number
which has the value of the line number. The value
of this number can range from 0 to 32767.

The third byte contains the total number of
bytes in this BASIC line. This means you can find
the first byte of the next line using the following
formula: ADDRESS OF FIRST BYTE OF NEXT
LINE = ADDRESS OF FIRST BYTE OF
CURRENT LINE + NUMBER IN THIRD BYTE
OF CURRENT LINE.

The fourth byte contains the number of bytes
in the first statement in the line, including the
first four bytes. If the BASIC line contained only
one statement, the third and fourth bytes will con-
tain the same value. If the line had more than one
statement, these bytes will be different.

Next come the bytes which represent the first
statement in the line. If there is more than one
statement, the next byte following the first statement
contains the number of bytes in the first two
statements. Naturally, if there is another statement
after the second one, the first byte after the end of
the second statement contains the number of bytes
in the first three statements, etc.

This completes the format of a BASIC line as it
is found in memory. Before going on, let’s put this
information to use in a short program which lists
out its own line numbers along with the beginning
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address of each line. To do this we must first find
out where the first byte of the first line is found.

It turns out there is a two byte binary number found in
page zero which contains the beginning address of the
first line. This number is contained in bytes 136 and
137. Also, we will know when we’ve reached the end
of the program when we find a line number of 32768,
which is one more than the maximum allowed by
ATARI BASIC. The program to print the line num-
bers and their beginning addresses is shown in
Listing 1.

TOKENS

In order to conserve memory, all of the BASIC
reserved words, operators, and various punctuation
symbols are converted into a one byte number called
a token. This conversion also makes execution simpler
and faster. The tokens can be divided into two groups.
One group contains the tokens which occur only at
the beginning of a BASIC statement, and the other
group contains the tokens which occur elsewhere in a
BASIC statement.

Let’s first take a look at the tokens which occur
at the beginning of 2 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 explanation which
follows. The idea is to put ‘‘1 REM”’ as the first
statement of the program. Then use POKE:s to
change the line number and token of this REM
statement. By setting the line number and token
to the same number, listing the line will print the
token and corresponding BASIC reserved word. For-
tunately the programs in the BASIC cartridge which
do the listing tolerate the incomplete BASIC
statements. The program for displaying these tokens
is shown in Listing 2. Notice when you run this
program, no reserved word is printed for token 54.
This is the invisible LET token which is used for
assignment statements which don’t begin with LET.

A similar procedure can be used to list the
other tokens as well. The main differences are to
make the first statement *‘1 REM A", POKE 54
(the invisible LET token) into the first byte of
the statement, and make the changes for the token
to the second byte of the statement. The values for
the tokens which occur after the beginning of a state-
ment range from 20 to 84. The program for printing
these tokens is given in Listing 3.

After running this program, you will notice there
is no reserved word or symbol printed for token 22.
Token 22 is the terminator token found at the end
of each BASIC line, except those whose last state-
ment is a REM or DATA statement. Also, tokens
56 and 57 didn’t print a reserved word or symbol.
Both of these tokens represent the ““‘(”’ symbol.

The *‘("" doesn’t print because these two tokens are

associated with array names, and the *‘(’’ symbol is
kept with the associated variable name, as will be
seen in the next section.

Of course you noticed that most of the symbols
occur more than once. There is a different token for
each of the different uses of the symbol. For example,
the word ‘‘ =" has four different tokens. Token 45
calls for an arithmetic assignment operation as in
A =A +1. Token 46 calls for a string assignment as
in A$ = ““ABC’’. Token 34 is used in arithmetic testing
as in [F A =1 THEN STOP. And finally, token 52
is the same as token 34 except that it's for testing
strings.

One more token, found after the ones listed in
the previous program. token 14, which indicates a con-
stant s slored in the following 6 bytes.

10 REM PROGRAM TO PRINT LINE NUMBERS
20 REM AND THEIR ADDRESSES

30 REM

40 REM GET ADDRESS OF FIRST LINE

50 ADDRESS=PEEK(136)+PEEK(137)*256

60 REM GET THE LINE NUMBER

70 LNUM=PEEK (ADDRESS)+PEEK (ADDRESS+1) *256
80 REM TEST FOR END OF PROGRAM

99 IF LNUM=32768 THEN END

106 REM PRINT LINE NUMBER AND ADDRESS
110 ? "LINE # ";LNUM;

12¢ ? " STARTS AT ADDRESS “;ADDRESS
130 REM GET ADDRESS OF NEXT LINE

14¢ ADDRESS=ADDRESS+PEEK (ADDRESS+2)
150 GOTO 78

1 REM

100 REM PROGRAM TO PRINT THE TOKENS
116 REM WHICH BEGIN BASIC STATEMENTS
120 REM GET BEGINNING OF PROGRAM

130 BASE=PEEK(136)+PEEK(137)*256

140 REM CHANGE STATEMENT TERMINATOR
150 POKE BASE+5,22

160 ? CHR$(125): REM CLEAR SCREEN

179 REM PRINT TOKENS

180 FOR I=0 TO 54

198 REM CHANGE LINE NUMBER AND TOKEN
20@ POKE BASE,I:POKE BASE+4,1

210 LIST I: REM PRINT TOKEN

220 REM UNDO LINE FEED IF NEEDED

239 IF I>1 THEN ? CHRS(28);

240 REM CHANGE LEFT MARGIN FOR COLUMNS
250 IF I=19 THEN POKE 82,12:POSITION 12,1
268 IF I=39 THEN POKE 82,24:POSITION 24,1
270 NEXT I

280 REM PUT PROGRAM BACK TO NORMAL

290 POKE BASE,1:POKE BASE+4,0

308 POKE BASE+5,155

310 POKE 82,2:POSITION 2,22

1 REM A

100 BASE=PEEK(136)+PEEK(137)*256

110 REM CHANGE BEGINNING TOKEN

120 POKE BASE+4,54 :POKE BASE+6,22

138 REM PRINT OPERATOR AND FUNCTION TOKENS
140 ? CHRS(125)

150 FOR 1I=20 TO 84

160 POKE BASE,I:POKE BASE+5,1

1790 LIST I

180 REM UNDO LINE FEEDS

190 ? CHRS$(28);:IF I=22 THEN ? CHRS$(28);
280 IF I=39 THEN POKE82,11:POSITION1l,1
210 IF I=59 THEN POKE82,19:POSITION19,1
220 IF I=79 THEN POKE82,28:POSITION28,1
230 NEXT I

240 POKE BASE,l:POKE BASE+4,8

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. The variable name is only stored once, and
each time that name is referenced in a BASIC state-
ment, it occupies only one byte in the stored
program. Another advantage is that the address
where the value for a variable is stored can be
computed from the assigned number. This isn't true
of the BASIC found in some other microcomputers
where values must be searched for.

There are also some disadvantages as well. First,
it limits you to 128 different variable names. How-
ever, the great majority of programs won’t need more
than 128 variable names. One other disadvantage is
that should a variable name be no longer needed,
or 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.

Apparently, the only way to get rid of unwanted
variables is to LIST the program to cassette or
disk. For example, LIST “*C will list the program
to cassette. Once the program is saved, use the NEW
command to clear the old program. Then use the
ENTER command to reload the program. For
cassette this would be ENTER *‘C. Using the LIST
command saves the program in character form.
ENTERIing the program then causes cach line to be
converted again as was done when you first typed
it in. Now only the variables found in the program
will be placed in the variable name list, and space
reserved for their value. Using CSAVE and CLOAD
won’t do this because these save and load a copy of
the memory where the program is stored. Unwanted
variables are saved and loaded with 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 the information
in this section, let’s take a look at the variable
name list. Fortunately bytes 130 and 131 contain
the address of the beginning of the variable name

list. The list will consist of a string of characters,
cach character occupying one byte of memory. To
indicate the last character of a name, ATARI
BASIC adds 128 to the value representing that
character. Since the values representing the charac-
ters won't exceed 127, the new value will still

fit into one byte. To indicate the end of the list,

a 0 is placed in the byte following the last
character of the last name. The program which
prints the variable name list is given in Listing 4.
Notice when you run this program, that the **(”’
is saved as part of a array name, and the *‘$”’

as part of a string name.

MEMORY ORGANIZATION

Finally, let’s look at how the memory storage is
organized for a BASIC program. The order in which
the various parts of a program are found in

memory is shown in Figure 1. The only part whose
beginning is fixed is the variable name list which
begins at address 2048. The beginning of the other
parts will move appropriately, as the program grows,
There are addresses in page zero which can be used
to find each of the parts shown in Figure 1. These
addresses, usually called pointers, are shown in Table
I. This table includes the two pointers which were
used in the previous programs.

Figure 1. MEMORY ORGANIZATION
Increasing
Addresses
2020 End ol Array Storage Area

20 Beginning of Array Storage Arca
2207 End ol Program

202 Beginning of Program
2030 End of Vartable Storage Area

20 Beginning of Variable Storage Arca
2020 End ol Variable Name List

2048 Bevinning of Variable Name List

TABLE 1

ADDRESSES NAME CONTENTS POINT TO

130 & 131 BON  Beginning Of variable Names list

192 & 133 FON  End Of variable Name list

134 & 135 BOV  Beginning Of Variable siorage
arca

136 & 137 BOP  Beginning OF Program

138 & 134 b Beginning OF Currenthy
Exceuting Line

1-H) & 141 BOA  Beginning OF Arvay storiage arca

142 & 143 FEOA  End of Array storage arca

100 REM PROGRAM TO PRINT THE VARIABLE NAME LIST
110 DIM ARRAYNAME(1l), STRINGNAMES(1)
12¢ REM GET THE BEGINNING OF THE LIST
130 ADDRESS=PEEK(130)+PEEK(131) *256
140 2 CHR$(125);"VARIABLE NAME LIST"
156 REM GET CHARACTER AND TEST FOR END
160 A=PEEK (ADDRESS):IF A=0 THEN END
176 REM PRINT CHARACTER

180 IF A<128 THEN ? CHR$(A);:GOTO 218
196 ? CHR$(A-128)

200 REM GET NEXT ADDRESS AND REPEAT
210 ADDRESS=ADDRESS+1: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 is
shown in Listing 5. The listing also includes a small
demo program to illustrate its use. Note that all of
the names of variables which are to be cleared
should occur in the program prior to any of the
names of variables which are to be saved. This puts
the storage for the variables to be cleared at the
beginning of the variable storage arca. Also note
that a dummy string which can be cleared is needed
by the UNDIMENSION routine. In your main pro-
gram, this dummy string should be dimensioned
just before dimensioning the strings and arrays

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

The reason the UNDIMENSION routine is not
executed by a GOSUB is that the return line
number is lost in the clearing process. Loop para-
meters will also be lost, so the routine shouldn’t
be executed while in a FOR..NEXT loop.

CONCLUSION

Hopefully you found the information in this article
understandable, and will find it useful at some point
in the future. The information does show that ATARI
BASIC is fairly efficient in using memory to store
programs. Also, there is very little penalty in
memory usage when using long variable names. If
you have any questions please send them to

COMPUTE. (o)

REM DIMENSION THE DUMMY STRING

DIM DUMMYS(1)

REM DIMENSION THE ARRAYS AND STRINGS
REM WHICH WILL NEED CLEARING

DIM Al(1l),A2(1)

CLR: REM CLEAR THESE VARIABLES

N=3: REM N= # OF VARIABLES JUST DIMENSIONED
REM INCLUDING DUMMYS$S

REM YOUR PROGRAM MAY BEGIN HERE

108 REM HERE IS AN EXAMPLE OF HOW TO
119 REM USE THE UNDIMENSION ROUTINE
128 DIM TESTS(20) :TESTS$="I'M STILL HERE"
139 DIM DUMMYS$(1),Al1(58,18)

14¢ Al(58,18)=1:? Al(S5@,18),TESTS

158 REM EXECUTE UNDIMENSION ROUTINE
160 LINE=17@8:GOTO 1020

172 DIM DUMMY$(1l),A2(560)

180 A2(500)=2:? A2(500),TESTS

190 END

208 REM

1689 REM UNDIMENSION ROUTINE

1819 REM SAVE CURRENT POINTER VALUES
10208 S136=PEEK(136) :S137=PEEK(137)
1839 S14@=PEEK(148) :S141=PEEK(141)
1049 REM MOVE END OF VARIABLES

1850 T1=PEEK(134)+8*N:T2=PEEK(135)
1068 IF T1>255 THEN T2=T2+1:T1=T1-256:GOTC 1068
18790 POKE136,T1:POKE137,T2

1980 REM MOVE BEGINNING OF ARRAYS

1998 T2=INT (ADR(DUMMYS$)/256)

1188 T1=ADR{DUMMY$)-T2*256

1119 POKEl4@,T1:POKE141,T2

1128 CLR: REM CLEAR THE ARRAYS

11380 REM RESTORE POINTERS AND RETURN
1142 POKE136,S136:POKE137,5137

1150 POKE14#,S140:POKE141,S141

1168 GOTO LINE

OCO-IAL & W=

DISK DRIVE WOES? PRINTER INTERACTION?
MEMORY LOSS? ERRATIC OPERATION?
DON'T BLAME THE SOFTWARE!

1801 : ; 1S0-2

Power Line Spikes, Surges & Hash could be the culprit!
Floppies, printers, memory & processor often interact!
Our unique ISOLATORS eliminate equipment interaction
AND curb damaging Power Line Spikes, Surges and Hash.
*1SOLATOR (ISO-1A) 3 filter isolated 3-prong sockets;
integral Surge/Spike Suppression; 1875 W Maximum load,
1KWioadanysocket . .............. $56.95
*ISOLATOR (1SO-2) 2 filter isolated 3-prong socket banks;
{6 sockets total); integral Spike/Surge Suppression;
1875 W Max load, 1 KW aitherbank . ... ... $56.95
*SUPER ISOLATOR (1S0Q-3), simifar to 1ISO-1A
except double filtering & Supprassion .
*ISOLATOR (1SO-4), similar to ISO-1A except
unit has 6 individually filtered sockets . . . , $96.95
*ISOLATOR (ISO-5}, similar to 1SO-2 except
unit has 3 socket banks, 9 sockets total . . . $79.95
*CIRCUIT BREAKER, any modsl {add-CB} Add $ 7.00
*CKT BRKR/SWITCH/PILOT any model
o - 1 Add $14.00
‘ PHONE ORDERS 1-617-655-1532 —

LZ=J Electronic Specialists, Inc.

$85.95

171 South Main Street, Natick, Mass, 01760
Dept.2C
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Review:

PET AND THE IEEE 488 Bus (GPIB),

by Eugene Fisher and C. W. Jensen.

Osborne/McGraw Hill, 233 pp. $15.00

The IEEE-488 bus may be a small part of the overall
PET/CBM system, but there's enough in it to fill a
book - and then some. One gets the impression

that Fisher and Jensen could have gone on for
another 200 pages or so without exhausting the subject.

It’s a very thorough book, and it documents
the IEEE-488 bus and PET's role in considerable
detail: line by line, command by command. The book
is primarily aimed at hardware enthusiasts and en-
gineering types; but even the casual user who just plugs
in and hopes it works will find useful information
here. There are general descriptions of what goes on,
with liberal sketches depicting the interaction in a
somewhat whimsical form. There are extensive lists of
compatible equipment and descriptions of applications.
There’s even a short diagnostic test which may
help pinpoint trouble on the bus.

For those who need to plunge into technical
detail, it’s all there: from connector pin designations
to signal sequences, everything is spelled out in
detail. Chapter 5, ‘‘Execution and Timing Sequen-
ces’’, is the longest chapter in the book. It con-
tains step-by-step outlines of everything that happens
on the bus for every relevant PET Basic command.

There are a few things the authors didn’t tackle.
Chapter 6 deals with interfacing non-standard devices.
The interface described is for a receive-only device
which responds to everything the PET sends. A
schematic is given, and a subsequent chapter details
a similar interface to the Centronics P1 printer.

But the design of a selecting interface, which can be
called in as needed by the PET, is not touched
upon. Even a brief outline here would have been
useful.

Similarly, the authors stay away from the question
of multiple PETs communicating with each other or
with a common device over the GPIB bus. It’s a
tricky subject and laced with pitfalls; users would
have been grateful for any hints they might have
been given.

Even so, the book has a wealth of detail on
all levels. There’s hardly a page without a diagram,
chart, illustration or photograph. Timing questions
and logic sequences are described meticulously.

The book is remarkably free from errors. A few
creep in: table 3-12 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

[Review by
Jim Butterfield

PET: it gives a syntax error. The authors might
have mentioned the one-character delay that PET
introduces in the output (so that it can append the
EOI signal at the right time).

I would have liked to see more attention given
to multiple devices. At first glance, it appears that
since PET only works one device at a time, the
single-talker, single-listener description is adequate.
But all devices are on-line during the selection se-
quences; and it seems to be important to emphasize
that any device can pull a line to true and all
devices must release the line to false. That’s the
whole point behind the three-wire handshake; yet [
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. (o

UNDERSTANDING YOUR PET/CBM
Volume |: Baslc Programming

Money Back Guaraniee

.
VA
T

Dealer Inquiries Welcome

See your
dealer

New 248-page book Includes all the former TIS workbooks
axcept “PET Graphics.” Provides inlormation for both ROMs and
a comprehensive index. Only $14.95.

Also from TIS
WB-3 PET Graphics  $4.95

Software products on cassette ar floppy disk with complste instruction
manual. Each $24.95 (cassette), $20.95 (diskette).

SW-1 MAIL B mailing list system

SW-2 CHECKBOOK record

SW-3 ACCOUNTS keep track of who owes you how much
SW-4 MEDIT create and maintain date files

SW-5 CALENDAR appointments, meetings at-a-glance

TIS
P.O. Box 921, Dept. C
Los Alamos, NM 87544

PET and CBM are ks of C

Add $2 (5 forelgn orders)
shipping and handling
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INTRODUCING

B.EC.FOR
THE C.B.M.

Micro Mini Computer World Inc. is an
exclusive distributor for the BUSINESS
SOFTWARE developed by Business En-
hancement Compuservice of Escondido,
California.

If you are selling or using the
COMMODORE BUSINESS
MACHINES (CBM) computer systems,
then you should provide yourself or
your customers with the BEST and
MOST COST EFFECTIVE software for
the CBM business computer system.

CURRENT B.E.C. SOFTWARE:
@ General Ledger--Master File 500
accounts
Journal File 3000
entries
@ Accounts Receivable-Master File
800 customers
Invoice File 800
invoices
® Accounts Payable--Master File 800
customers
Invoice File 800
invoices
@ Payroll--300 Employees
@ Job Cost--800 Items
@ Inventory--800 Items per disk
@ Mail List/Customer Info--600
customers

B.E.C. SOFTWARE FEATURES:

@ Complete and Total documentation
(over 150 pages)

@ Step by Step walk through on every
program operation, with examples.

@ Each package is Menu driven and uses
dynamic load and overlay once Master
Menu is booted.

o Examples are provided for all Reports

and other Printed Forms.

e 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.
AV

IS COMPUTER WORLD inc.

T (3]
O‘V~‘ . oﬁ‘“
Counrry sroPP™

74 ROBINWOOD AVE. COLUMBUS, OHIO 43213
(614) 235-5813 (614) 235-6058
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TREAT YOUR PET/CBM TO A

=

PET*

P l E = a
1 0 B == PRINTER

(Parallel Interfacing Element)

BY LemDAaTA PrRODUCTS

Now your 80 column CBM (or any PET/CBM)
can drive your choice of high quality printers
for word processing. The NEC Spinwriter and
Anderson-Jacobson AJ841 can be driven as well
as any other ASCIl Parallel-input printer such as
Centronics, Integral Data and Anadex. It's a
major step in making your PET/CBM the most
useful office or home appliance you have.

A printer Is required for any business system
and is the most desirable peripheral for any
hobbyist. You know what printer you want and
can think of a thousand things to do with it--

automatically type invoices and end-of-the-
month statements, print all of your mailing labels
or even the envelopes, make advertisements or
write letters, make hard coples 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 overl You've
found THE way to connect your printer to your
PET. Treat your PET to a PIE!

The P.LE. is an interface to connect any
parallel-input printer to your PET using the
IEEE-488 bus. You connect the P.LE. to the PET
and the printer to the PILE. If's as easy as
PIE! The P.LE. 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.LE. 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 PIE. Serial interfaces require +12v and

-12v from a power supply while the P.LE. 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 PILE. can also be connected to a
power supply using the power cable provided on
the P.LE.

The P.I.E. uses the IEEE-488 bus of your PET

and the 488 Basic commands such as PRINT#,
CMD, etc. You don't need to load software
routines, which also slows the printing down,
because the 488 commands are always avail-
able in Basic.

Because the PET in lower case mode out-
puts the wrong ASCIl codes, the P.L.E. provides
for the use of an optional, switch selectable,
Code Converter ROM to output the correct
ASCIl codes to match all the ASCIl characters
displayed on the PET screen.

The P.LE. provides 8 latched TTL data bits and
2 TTL handshaking lines (both positive and nega-
tive handshaking supported) so any parallel-
input device can be driven. This could include
devices other than printers, such as plotters or
even AC relay control devices.

Documentation includes instructions for
using OPEN, PRINT#, CMD and CLOSE com-
mands, how to set the device# of the P.E.
and the set-up and test procedures.

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

pin/signal designation.

SO STOP SEARCHING AND START ENJOYING.
P.LE. $89.95
FULL-CABLE $39.95

Prices include shipping and handling for checks
and money orders. COD add $5. Md. res. add
5% tax. Allow 4 to 6 weeks delivery.

PLACE YOUR ORDER FOR A P..E. TODAY!
CODE CONVERTER $14.95
SEMI-CABLE $19.95

LemData Products, P.O. Box 1080,
Columbia, MD. 21044 Phone (301) 730-3257
PET Is a tfrademark of Commodore
Business Machines
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Review:

6502 Software
Des|gn’ Review by

Jim Butterfield
by Leo J. Scanlon
Howard W. Sams & 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 are important concepts for be-
ginning programmers. The book expends its main
efforts on the subjects of writing code and handling
interrupts and input/output devices.

The book is oriented towards the Rockwell AIM
65 microcomputer, but not too heavily. Users of
other systems will find it a worthwhile reference
of text. The book appears ideal for a programming
course textbook; it is well organized and gets into
serious programming quite quickly.

Chapter 1 is partly historical, partly an overview
of popular microprocessors and partly a brief plug
for the AIM 65. There’s a minor problem where the
author describes the 6800/6502 family as character-
ized by novel memory-mapped architecture: in fact,
all microprocessors including the 8080 and Z-80
can and do use memory mapped 1/0. And I rather
wish that the introduction to the 6502 had mentioned
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 helps to develop intuitive ideas of the
machine’s capabilities. Numerous examples of coding
arc 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 arc 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,
i’s hard to come to grips with the whole question,

and coding examples are cursory. Chapter 8 goces
into considerable detail on two input/output chips:
the 6520 and 6522.

There are two appendices and an index. T found
the index rather sparse: for example, “‘relative
addressing’’ points you to page 40, but a more
useful discussion can be found on page 55.

Coding examples are written almost entirely in
assembly language. This is quite readable, but 1
would have preferred to see carly coding examples
complete with their machine language cquivalents.

The overall organization of the book is good,
although there are inconsistencies within chapters:
somme have summaries, some have references. and some
have neither. Chapter 2 has a scction entitled **How
this chapter is arranged™’; it appears on the sixth
page of the chapter, which scems odd..

The coding is good, but there are a few errors.
On page 68, the author suggests that when shifling
signed numbers to the left, the progranuner should
arrange to restore the sign bit in case it's shilted
out; in fact, a change in the sign bit would be an
overflow situation and there would be no repairing
the damaged number. Example 5-14 on page 139
should add a value of two to location 22 yather
than the value of one shown; most alert readers
will pick this kind of thing up. Hardware purists
may wince at some of the terminology, such as usc
of the term “‘grounded’’ instead of “‘logic zero™
or “low’’, but everybody will understand what is
meant.

The author has a conversational style and avoids

jargon. Occasionally, there’s a lapse: I'm sure that

there’s an easier explanation of immediate addressing
than *‘the operand resides in the second byte of
the instruction”™.

The author covers a lot of material in 231 pages
of text. It’s not light reading, but it is well pre-
sented. 6502 programmers and beginners will find it

uscful. C
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BIG FILES ON A
SMALL 52
COMPUTE

Malvern,

Pa19355
The program described here demonstrates a way of
reducing data storage requirements by a factor of
eight. It is written in Microsoft Basic for a PET
computer.

I have seen several programs that create and
use cross-index files for library search, statistical
surveys and similar applications. They usually require
large computers, such as a 48K system with two
disk drives. A very thorough file handling system
has been described recently by Dr. Sanger in the
November, 1979, issue of Microcomputing. In his
article each attribute is coded as two letters and six
attributes are permitted for each record. This requires
twelve letters and, therefore, twelve bytes.

In the method described here, each attribute is
coded as yes or no and the user can have as many
attributes as he desires. If the application lends itself
to such coding into a list of keys or attributes,
then this system will permit the handling of large
amounts of data in core at one time. It also permits
the use of logical AND, OR or NOT operators in
retrieval with any combination of attributes.

By way of illustration, a library search requires
quick access to those entries that contain desired
subject matter. Two, three, or six byte coding of
each key is very core consuming, and limits the
number of records that can be in core at one time.

The solution I propose is twofold: (1) set up a
smart coding procedure for classification of subjects
described in an article into keys that can be scored
yes or no, and (2) ‘‘pack’’ the data for storing it
in core, on tape or on disk, and then ‘‘unpack’’
it, one record at a time, during the search for the
applicable attributes. This paper describes an efficient
way to ‘‘pack’ and ‘‘unpack’’ the data so that a
larger file can be searched on a small computer
without the use of accessory memory devices, such as
disks. Of course, if one has a system with a disk
the method described here would permit use of an even
larger file. We are aware that the first part of the
solution (setting up the coding procedure) is challeng-
ing. It is the real problem and the performance of
the system depends on how logical and mcaningful
the selected keys are.

Each logical record consists of the text part and
the data part. The text part must be adequate for
positive identification of the articles being searched,
but the length should be kept to a minimum. Name,
date, and page might be enough. The data part is
what we can compress. The yes-no or 1-0 codes
are entered in groups of fifteen ones and zeros.

These, in turn, are packed into the two byte integer
variable $%.

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 $% values per
record as there are groups of fifteen keys. The user
then needs to provide a decision for retrieving
the records of interest to him. The decision is
written as a statement at the beginning of a program
and is immediately edited for syntax-type errors.
Logical operators AND, OR, NOT, as well as arith-
metic ones ( =, <>, <,> ) are used. The
decision can be written on one or more lines leading
to a combining variable TR. TR is set to one if true,
and all records meeting TR condition are then
displayed. Complete instructions for writing TR lines
are listed in lines 2970 to 3420.

How is it done? For once those long tables of
powers of two, that are a part of every book on
programming, come in handy. The program is set up
in such a way that the user thinks of the list of
fifteen keys from left to right, 1 to 15. The program
sees them as being numbered from right to left, 0 to 14.
Like this:

-Key numbers B%(k)k = 1234567891011 12

1314 15

-Programseesasm = 14131211109876543

210

-Input key values 100011111100000

The program now takes key values and wherever it
finds a “‘1”’ it raises 2 to the m-th power. The sum of
all this is then stored in integer variable 8%/ (record
number, sum number)*. The bytes are used instead
of at least 15. During the process of retrieval the
opposite procedure takes place - the sum is ‘‘un-
packed’’ into working storage of 15 values. The same
values are, of course, reused by all records. The lines
of the program that drive this system are 1470 to
1510 and 1920 to 1990 the other way. It seems like

a lot of hassle, but the core saving is tremendous.
The loops that do the packing and unpacking take
from 0.2 second to 0.9 second, the latter representing
all fifteen bits on. (These times could be reduced by
rewriting these two loops as machine code subrou-
tines.) Another way to save time would be to set up
the most frequently used keys next to one another as
this will leave the loop sooner. In the exampl: shown
above, the program will loop ten times. Had a ‘1"’
been in position 4 or 11 the loop would be executed
five times.

The program now has two sections. One packs
the data, the other unpacks it. In between, the
values should be stored on tape. And at the beginning,
routines for creating and updating files should be
provided. As listed, the program works as if it were a
file system. It can be used as a training ground in
writing decision lines. It should be used as a part
of a larger system.
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To customize the program for your system (1)
delete lines 2770 on to reduce core from 10K to 5.2K,
(2) in line 1020 insert the maximum number of records
that will fit, (3) modify G if you wish in lines 1020
and 1340 (G = 1 or 2 is now permitted), and (4) insert
your machine size in line 2450.

As written, the program takes about 5.2K after
removal of all REM lines that are at the end. A
search type program that would contain a dictionary
of keys should take no more than 6K. How many
records can various systems handle? If we assume
that each record has 26 bytes of text plus 30 yes-no
attributes, an BK system could search 66 records,

a 16K system could search 330 records, and a 32K
system could search 866 records. A 100K disk would
add 3,333 records and a half-megabyte disk would
add 16,500 records.

*S%nrg) = 2 +26 +27 228 £ 210 L21% _ 14400
Credits: Ken Brossoie

Microcomputing, November, 1979, page 44.
Neil Harris, A-B Computers, Montgomeryvtlle, FPa.

CO=0:C1=1:C2=2:C3=3:C5=5:C6=6:
-CA=10:CE=14:CF=15:D$=""

REM ELIZABETH DEAL,MALVERN, PA

R= 200:G=2:DIM HDS(R),S%(R,G),
-WAS(15),VS(G),B%(15*G) ,00%(15)

1000

1610
1020

1030 FORJ=C1TOCF:READWAS(J) :NEXTJ
1040 FORK=0TOCE:Q0% (K)=C2"K:NEXT

1050 -

1060 :

1070 REM RENUMBER 1000,18 WHEN NEEDED
1680 :

1698 REM>>>> R E A D THTIS <<K<LL
1166 REM INSERT DECISION

1110 REM KEEP LST-TR-RTRN SEQUENCE
1120 :

1130 LIST-1280

1140 DX=ABS(B%(1)ORB%(2)):

1141 DY=ABS(B%(3)ORB%(4)):

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

1143 TR=ABS (DXANDDYANDDZ) :

1150 RETURN

1168 :

1170 REM>>>>> ':' MUST END EACH LINE
1180 :

1210 REM TR=ABS((B%(1)ANDNOTB% (2)) //

1220 REM TR=ABS(S%(N,2)>512)WILL DIS-
1230 REM PLAY RECS MEETING STMT TR.
1240 :

1250 REM >> TYPE 'RUN', VERIFY, THEN
1255 REM TYPE 'GOTOl1300' TO CONT.
1260 REM (OR = = THIS LINE#)
1270

1280 REM ========= SECTION 1 =========
1290 :

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

1310 // SUBR 1
1320

1330

GOSUB2420 : REM ///
PRINT"A":N=1:LT=0
PRINT"HOW MANY GROUPS OF 15 KEYS -
~?":PRINTTAB(9) "ENTER 1 OR 2"
INPUTG: PRINT: IFG<10ORG>2GOT01330
PRINT:PRINT:PRINT"ENTER TEXT,
-~ OR 'XX' TO END INPUT"
PRINTTAB(2) "!";TAB(27)"!"

1340
1350

1360

1370

1380
1390
1400
1410

1420
1430

1440
1450
1460

1470
1480

1490
1500
1510
1520

1530
1540

15508

1560
1578

1580
1590

1600
1610
1620
1630
1640
1650
1660
1679
1680
1690
1700
1710
1720
1730
1740
1830
1840
1850
1860
18880
1890
1910
1920

1930
1940
1950
1960

1970
19840
1990
2000

INPUTHDS (N) : IFLEFTS (HDS (N),
-2)="XX"THEN1550

HL=LEN (HDS(N) ) : E=0

REM // INPUT15 BITS,FLAG ERRORS

:FORJ=C1TOG:PRINT:PRINT"15 KEYS";

PRINT" ptrrirgneignt :PRINTTAB (
-7); : INPUTVS(J)

:FORLL=C1TOCF:58=MIDS$(V$(J),LL,1)

IF(SS<>"@"ANDSS$<>"1") THENE=E+1:
-GOTO01450

:NEXT

:NEXTJ

IFE>OTHENPRINT : PRINT"rERROR DO -
-AGAIN":GOTO1350

TX=TI :FORJ=C1TOG:S%(N,J)=C0@

:FORL=CBTOCF : PQ=VAL (MIDS$(VS$(J),
-CF-L,Cl)) : IFPQ=0THEN1500

S%(N,J)=S%(N,J)+QQ% (L)

:NEXTL:PRINTTAB(14) "SUM="5S% (N, J)

:NEXTJ: TY=TI

PRINT"("; INT((TY-TX)/C6)/CA;"SEC)";
~:PRINTTAB(25) "OK";N; "OF";:R

N=N+Cl : LT=LT+HL: IFN<=RGOT01358

PRINT:PRINT:PRINTTAB(6) s PRINT" *** %+
~** NO MORE ROQOM **%kk%%n

PRINT:PRINT:PRINT:PRINT"# OF =
-RECORDS PUT IN";N-1:PRINT

PRINT"# OF BYTES USED BY TEXT";LT

PRINT"# OF BYTES USED BY KEYS":
~2*G* (N-Cl) : PRINT: PRINT"BYTES ~
-LEFT":FRE(0)

PRINT:PRINT:PRINT

PRINT"HIT 'S' TO STOP":PRINT"ANY =
-KEY TO CONTINUE"
GETAS:IFAS=""THEN1600

IF A$="S"THENSTOP: REM/CHANGE/

REM // STORE DATA ON TAPE HERE

SECTION 2
REM

REM >> # OF RECORDS (NR), TEXT
REM REC (HDS$(NR)) AND G-SUMS
REM S%(R,G) ARE USED IN THIS

REM SECTION; BITS ARE COMPUTED
REM AND ASSIGNED TO KEYS ARRAY
REM B% (G*15)

REM >> B% OR S% ARE CHECKED FOR
REM COMPLIANCE WITH TR STMT.

REM

REM ======c=z=z==z=========z=z========
REM

PRINT"RA" :NR=N-1
:FORN=C1TONR:K=CO:JA=TI
IFKS>COTHEN2000
FORK=C1TOG*CF :B% (K) =0 : NEXT

JS=TI:FORJ=ClTOG:TP=S%(N,J):
~JJ= J-Cl

IFTP=COTHEN1990

Q=INT(LOG (TP)/LOG(C2)) : U=CF-Q
:FORM=C8TOQ : BP=0Q0Q% (Q-M)

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

IFTP=CBTHEN1990

:NEXTM

:NEXTJ : JE=TI -
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2005
2019

2020
2030
2040
2050

2070
2080
2090

2160

2110
21240
2130

2140

2159
2160

2170

2180
2190
2200
2210
2220

2230
22490
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340

2350
2360
2370
2380
2390
2400
2410
2420

24490
2450

2460

2470
2475

2480
2490

2500
2510

PRINT:PRINTHDS (N)
GOSUB114@:IFTR<>1THENPRINT:
SPRINT"*** NO MATCH ***":G0TO2030
PRINT:PRINT"THIS RECORD MATCHES:"
PRINT:PRINTTRS

:FORJ=C1TOG:
PRINT"GROUP";J;"SUM=";S% (N, J):
-NEXTJ : PRINT

IFKS>COTHEN2130
K=Cl:PRINT:FORJ=CI1TOG
PRINT"BIT"; (J-Cl) *(K-Cl)+Cl;:
-PRINTTAB(7):;" -> ";:PRINTTAB(12):;
:FORK=C1TOCF : PRINTRIGHTS (STRS (B% (CF
-*(J-Cl1)+4K)),1);

¢NEXTK:PRINT" <~ ";J3*(K-Cl)

: NEXTJ

PRINT:PRINT:PRINT" (TIME IN BIT -
-LOOP"; INT((JE-JS)/6)/18;"SEC) "
PRINT" (TOTAL TIME:";INT((TI-JA)/6)/
~10:"SEC) "
:FORM=1TOCA:PRINT"===="; s NEXT
PRINT:PRINTTAB(11) "HIT ANY KEY FOR =
-MORE"

PRINTTAB(6)"'Q’
-OPTIONS"

GET AS$:IFAS$S=""G0T02180

IFAS="Q"GOT02210

+NEXTN :REM // END REC LOOP /

PRINT"AY¥"TAB(16) "OPTIONS" : PRINT

PRINT"1. SAME TR, NEW DATA -
-~STARTING AT REC";:;NR+Cl

PRINT"2. RERUN: SAME TR AND DATA"

PRINT"3, Q U I T"

GETDS: IFDS<"1"ORDS>"3"G0OT02258

ONVAL (DS) GOT02270,1880,2280

N=NR+C1l:GOT01350

PRINT"¢¥YSURE ?"

GETAS: IFAS="N"GOT02210

IFAS="Y"THEN END: REM /PROG END/

GOT02290

REM

TO QUIT AND RERUN -

===

DATA=FOR SUBR.1

]:)A':EA"NC'?T", nn’ n+||' n_u' n*u' u/n’ uu'
A
D;TA§3R"' ")"’ ":ll' n<n’ nn' n"' "ABS"

REM =======c===ss=======s=====S=====
REM SUBROUTINE 1

REM FIND AND EDIT TR STATEMENT

TRS="":LX=0:KB=0:KS=0:P=0:J1=1:
-KC=0:L1=0:R1=0:SB=0:JA=0:J2=0
PRINT"RFOUND 'LIST' AT";
:FORJ=13506T032000-FRE(Q) : IFPEEK(J) =
=155THENPRINT" **k".Ts JA=J
IFPEEK (J)=142THENJZ=J:PRINT"FOUND -
-'RETURN' AT ***".372:GO0T02475
:NEXTJ
IFJA=B0RJZ=0THENPRINT"CAN'T FIND -
-DECISIONS; SEE SUBl1l LISTING ":STOP
+FORJJ=JA+11TOJZ : LL=PEER (JJ)
IFLL=58THENJJ=JJ+5:LP$=CHRS(13):
-GOT02540
IFLL<128THENLPS$=CHRS(LL) :GOT02540
:FORM=168T0182: IFLL=MTHENLPS=WAS (M~
-167) :LX=LX+LEN (LPS) :GOT02530

2520
2530
2540
2550

2560
2570
2580
2590

2600

2610
2620

2630
2640
2650

2660

2670

2680
2690
2700
2710
2720
2730
2740

2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2899
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3001
3605

:NEXTM
IFM=182THENSB=SB+1
LX=LX+1
IFLX>255THENPRINT"STRING TOO -
~LONG-LIMIT 255":E5=1:GOT02700
TRS=TRS+LPS
¢+ NEXTJJ
:FORJJ=J1TOLX+1
M$=MIDS$ (TRS$,JJ,1) :KB=KB-(MS$="B") :
-KS=KS-(MS$S="S") :P=P- (MS$S="%")
RC=KC- (MS$=",") :L1=L1-(MS="("):
-R1=R1l-(MS=")")

NEXTJJ
PRINT" B n;u [ u',n 3 n;u , n;n ( u;
ﬂl! ) ";"ABS";" L "
KB=KB~-SB:KS=KS-SB
PRINTKB;KS;P;KC;L1;R1;SB;LX
PRINT:PRINTTAB(5) "YOUR DECISION IS:
~":PRINT:PRINTTRS : PRINT
El=(RKB>0)AND(KB<>P) : E2=(KS>0) AND (KS
-<>P) :E3=(KS>0) AND (KS<>KC) :
-E4=(L1<>R1)

IFE1QORE2THENPRINT"* USE % -(B% OR =
-S%) !!":PRINT" USE NO OTHER B, S,
- %ll

IFE3THENPRINT"* USE S% (N, #)FOR -
-2-DIM ARRAY"

IFE4THENPRINT"* ( ) DON'T MATCH:
-":L1; "LEFT, AND";R1l;"RIGHT"

IFE1ORE20RE30ORE4ORES THENPRINT:
-~PRINT"TYPE 'RUN' TO FIX":STOP

PRINTTAB(5) "HIT ANY KEY TO -
-CONTINUE"

PRINTTAB(3) "OR 'STOP' TO CORRECT/CH
<ANGE"

PRINT:PRINTTAB(5) "THEN TYPE
- TO FIX"

PRINT:PRINT" (EDITING AND RE-RUN -
-WIPE OUT DATA)"

GETAS: IFAS=""THEN2750

RETURN

13t S i 3+ 3

EXAMPLE OF INPUT FOR ONE
LOGICAL RECORD WITH TEXT
AND 2 GROUPS OF 15 ATTRI-
BUTES EACH, STORED AS
25+4 BYTES.

'RUN' =

REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM

>TEXT:
! !
1.MAG.NAME/11-78/ /P.186
>FIRST 15KEYS
111010000001011
>SECOND 15KEYS
REM 001001000100010
REM >END OF DATA
REM { !
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM

POSSIBLE USES OF TR LINE(S)

1.DECISION IS WRITTEN AT THE
START OF A RUN AND CANNOT BE
CHANGED DURING THE ROUN.
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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
Xymec intelligent printers

New dealer kits

ZEIGLER ELEcTRONIC PRODUCTS

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.

Give us a call:

\_

Commodore System Sales. DECATUR, GEORGIA, 33034j
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UsingThe PET’s SecondCassetle
Buffer To Increase Available

Memory Space

If you have tried all the known memory saving

tricks to reduce the size of your new super program to
save mankind and it still won’t fit into your PET’s
available memory, you might be able to save the day
by storing part of the program in the PET’s second
cassctte 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 sec that, stored as a normal
integer array, our deck of cards would require 104
bytes of storage space plus at least another 7 bytes
and probably more to properly dimension the array.

Since no array element value exceeds 255, this
array could easily be stored in the second cassette
buffer with each element requiring only one byte for
storage. By moving our deck of cards into the
sccond cassette buffer we have saved a minimum
of 111 bytes of main memory while using only 52
bytes of the 197 available to us in the second cassette
buffer. This same method works equally well for single
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.

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

The first thing you have to do is determine the
address range you want to save in hexidecimal. As
we pointed out before, the second cassette buffer
begins at location 826 decimal or 033A in hex so we
know that we want to start saving at location
033A hex. To determine the ending address you must
first save your program onto tape using the normal
SAVE command, and then load it back into memory
with the LOAD command. Data stored in the second
cassette buffer will not be affected by this operation.
Now type PRINT PEEK(43)*256 + PEEK(42). The
answer you get will be the address in decimal where
your program ends and which you must now convert
to hex. (If you’ve never taken the time to learn how
to convert decimal to hex and vice versa because
you figured you would never need to know then you
were wrong.)

Now that you know the memory range you want
to save, enter the Monitor by typing SYS1024 and
pressing RETURN. To save your program including
the data stored in the second cassette buffer, type
the following line exactly, substituting the ending
address for XXXX and filling in your own program
name, and press RETURN:

S “PROGRAM NAME’’,01,033A,XXXX

PET will display the standard PRESS PLAY AND
RECORD message and then save your program on
tape in the normal manner except it will begin
saving at location 826 instead of the usual

location 1024 where your BASIC program begins.
You can LOAD and use the program in the normal
manner except that you must always use the Monitor
to save the program or else you will lose any data
stored in the second cassette buffer. This means that
no one else will be able to copy your program unless
they know the secret. There is one other thing to
remember. If you make any changes to your program,
don’t forget to redetermine the new ending address
before using the Monitor to resave the program.

If you have the old ROM set without a Monitor
then you can accomplish the same result in the
following manner:

A) Save the program with the SAVE command

and then reload it with the LOAD command.

B) Type POKE247,58:POKE248,3 and press

RETURN.
C) Type SYS63153 and press RETURN.

PET will display the standard PRESS PLAY AND
RECORD message and save the program beginning
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i Skyles Electric Works

PAL-80™

80 characters per line

8% 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

The Skyles PAL-80™M 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 language
symbols. Despite its low cost, the Skyles PAL-80 is a

true intelligent printer with full line buffering and bi-
directional look-ahead printing.

High reliability is designed in: The thick film thermal
print head has a life expectancy of 100,000,000 charac-
ters. Two DC stepping motors provide positive control
of the print head and the paper drive.

The Skyles PAL-80 operates directly from a 115V 60 Hz
line {230V 50 Hz available). No external power supplies
are required.

It comes complete with an interface for the PET: a two
and a half foot cable plugs into the |EEE interface at
the back of your PET. Works with all PET models and
PET or Skyles peripherals.

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

| 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 cal! (408) 257-9140

“California residents add 6 10 6%% sales tax
where appticable.

Skyles Electric Works |

PAL-80 SPECIFICATIONS
TEXT
Format 80 characters per eight inch line

6 lines per inch nominal
40 characters per second
50 milliseconds nominal
96 Characters, including upper and
lower case, numerals, and symbols

Print speed
Line Feed
Character Set

GRAPHICS

Format 480 print positions per line

Print Speed 240 print positions per second

COMMON

Paper 8% inch wide thermal paper, available
in 85 foot folls, black image on white

Dimensions 12"W x 10D x 2%"'H

Weight 8 1bs {3.6 kg)

231E SouthWhisman Road
MountainView,CA 94041
(408) 735-7891

TM PAL-80 Printer on A Leash, a trademark of Skyles Electric Works tnc.
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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.

B1) POKE the ASCII value of each letter of the
name into the buffer beginning at location
826.

B2) POKE238,N where N equals the number of
letters in the name and press RETURN.

B3) POKE249,58:POKE250,3 and press
RETURN.

Now execute step C and your saved program will
have a name. (You old ROMers got out light by
not even having to perform hex/decimal conversion.)
If you stayed with me all the way through then
you should have learned three new things about your
PET. How to use the second cassette buffer for
data storage, how to save programs using the Monitor,
and how to protect your programs from being copied.
There is one final hint about reducing program
memory requirements I would like to pass along to
those using the PROGRAMMER'’S TOOLKIT.
Before saving the final version RENUMBER the
program in increments of 1 beginning at line 0.
This will save you an average of two bytes for
every line number referenced in any type of GOTO
or GOSUB statement.
I’ll be glad to answer any questions concerning
your PET if you will include a SASE with your
request. ©

j
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P = FPowe:xrifudl PET Products
from

OPTIMIZED DATA SYSTEMS!

— AVAILABLE NOW —
{Prices include Shipping)

e WORD PROCESSOR........ $16.95
Ma